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39-Year-Old Female With
Mild Respiratory Distress and Hypoxia
Obinna Okoye, MD; Philip J. Daroca, Jr, MD; Upendra Kaphle, MD;
Fayez Kheir, MD; Daniel Salerno, MD
The diagnosis of cryptogenic organizing pneumonia is usually delayed for several weeks due to treatment for presumed
infectious pneumonia. We present a case of cryptogenic organizing pneumonia in a 39-year-old female who presented
with shortness of breath and cough. She had both rapid clinical and radiological response to treatment with corticosteroids.

INTRODUCTION
Definitive diagnosis of cryptogenic organizing pneumonia is
based on a suggestive clinical radiological presentation, the
demonstration of the characteristic pathological pattern at lung
histopathology, and exclusion of possible causes.1 It has been included in the American Thoracic Society/European Respiratory
Society International Multidisciplinary Consensus Classification
of the Idiopathic Interstitial Pneumonias.2 The annual incidence
of organizing pneumonia is 1.97/100 000 population (1.10/100
000 for the cryptogenic form and 0.87/100 000 for the secondary form) with a mean age of 67 years at the time of diagnosis.3

CASE REPORT
A 39-year-old woman presented to the hospital with a history
of fever for three days. She had no medical complaints until two
years ago when she was diagnosed with Hodgkin’s lymphoma.
Six months ago she underwent autologous stem cell transplantation. She had been complaining about shortness of breath
and dry cough for one month. She denied smoking tobacco.
Her only home medication was albuterol inhaler as needed. On
examination, the patient appeared in mild respiratory distress
with oxygen saturation of 85 percent on room air. Her lung examination revealed crackles in mid lung zones bilaterally. She
did not have any skin rash. The rest of her physical examination
was normal. Blood work revealed white blood count of 3,200/
mm3 (4000-11,000/mm3), serum Beta-D-Glucan level 33pg/ml
(<60pg/ml), procalcitonin level 0.11ng/ml (0.0-0.5ng/ml). Her
hemoglobin, electrolytes, creatinine and liver enzymes were all
normal. Her posteroanterior chest radiograph is shown in Figure
1. High-resolution chest CT scan (axial view) is shown in Figure
2A and Figure 2B. The patient was started on antibiotics without any clinical improvement. Flexible bronchoscopy was performed as a result. Surgical pathology of transbronchial biopsy
specimen of right middle lobe showed granulation tissue within distal air spaces suggestive of organizing pneumonia. Stains
were negative for any bacterial, fungal or viral infection.
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Exclusion of possible etiologies led to the final diagnosis of
cryptogenic organizing pneumonia. An endobronchial ultrasound-guided FNA performed one month prior to presentation
was negative for malignancy or infections. This procedure was
performed after surveillance chest CT had revealed residual
mediastinal lymphadenopathy. In addition, review of her home
medications was not suggestive of any potential culprit and she
had no history of connective tissue disease. She had also been
off immunosuppressive medications for the past six months.

DISCUSSION
Cryptogenic organizing pneumonia usually presents with progressive and nonspecific symptoms such as mild fever, mild dyspnea, cough, malaise, anorexia, and weight loss. Symptoms that
will raise suspicion for connective tissue diseases are prominent
arthralgia or myalgia. Physical examination findings may include
focal or sparse crackles on auscultation. Subacute presentation
is typical with onset over a period of less than 3 months. Diagnosis is usually delayed for six to twelve weeks due to the consideration of infectious pneumonia as one possible differential.1

FIGURE 1. Chest radiograph demonstrating
patchy ill-defined
airspace opacities
mainly in the mid lung
zones bilaterally.
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FIGURE 2A. Axial chest CT scans revealing multifocal areas of airspace disease in a
peribronchial distribution with some areas demonstrating a denser peripheral consolidative pattern.

FIGURE 2B.

Our patient was started on prednisone 60 mg daily with plan
to slowly taper the dose over three to six months. Her clinical
improvement was rapid and by day five her cough and shortness of breath were much better and she had no drop in oxygen saturation upon ambulation. She remained asymptomatic
on follow-up at three and six months. Corticosteroid therapy
was discontinued at about 3 months. The dose and duration for
corticosteroid therapy has not been established and is based on
clinical judgment.1, 4 Generally, duration of treatment should be
six months or longer. Most patients undergo complete remission with corticosteroid therapy but are still at risk of relapse
within one to three months when corticosteroids are tapered or
discontinued.2

Some serum biomarkers could be useful to exclude infectious etiologies for respiratory symptoms. A systematic review
showed that serum procalcitonin level can be used to guide
initiation and duration of antibiotics in acute respiratory infections and was not associated with increased deaths or treatment
failure.9 Procalcitonin levels are elevated in bacterial infections,
more so in invasive bacterial infections. With regards serum Beta-D-Glucan assay, the pooled sensitivity, and specificity for PCP
were nine percent (95 percent confidence interval [95 percent
CI], 92-98 percent), and 84 percent (95 percent CI, 83-86 percent)
whereas for invasive fungal infections such as aspergillosis and
candidiasis the values were 80 percent (95 percent CI, 77-82
percent), and 82 percent (95 percent CI, 81-83 percent).10 In our
case both tests were normal. A potential area for future research
could be the use of serum biomarkers of infection in the diagnostic work-up of patients with possible non-infectious etiologies of respiratory compromise.

The procedure of choice to establish the pathologic diagnosis of
organizing pneumonia is video-assisted thoracoscopic surgery
(VATS).4, 5 This allows for evaluation of the distribution of the lesions and enhances the exclusion of possible causes. Samples of
adequate size can be obtained through VATS. However, transbronchial biopsy may be sufficient in cases with typical clinical
and radiographic features.1, 4 Also, transbronchial biopsy can be
done under local anesthesia. Consequently, less technical staff
maybe required when compared with VATS but the diagnostic
yield is less and sample size maybe insufficient to make a definitive diagnosis. CT guided transthoracic biopsy has also been
evaluated in the diagnosis of organizing pneumonia in a limited
number of cases.5-7 After literature review and presentation of six
cases the authors in one article concluded that CT guided biopsy
should be considered as an alternative to transbronchial biopsy.
This was because CT guided biopsy had improved diagnostic
yield and provided larger tissue sample. These two factors reduce the chances of misdiagnosis.8 The main complication in the
study was pneumothorax ranging from eight to sixty-one percent of cases with up to three to fifteen percent requiring chest
drainage. The proportion of cryptogenic organizing pneumonia
over secondary cases appears to vary. In one series of twenty-six
patients with organizing pneumonia on biopsy about fifteen (58
percent) were classified as cryptogenic.1

FIGURE 3. Chest radiograph showing dramatic improvement of ill-defined airspace opacities over a period five days.
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FIGURE 4B.

FIGURE 4A. Axial chest CT scan demonstrating improvement of multifocal airspace
disease after one month.

Although chest radiograph findings in our case were ill defined
the chest CT findings appeared typical for the so-called “reverse
halo sign” or the Atoll sign. It is characterized by central groundglass opacity surrounded by denser air–space consolidation in
the shape of a crescent or a ring. This sign was first described on
high-resolution chest CT as being specific for cryptogenic organizing pneumonia.11-14 Now we know that many entities could
cause this pattern. Differential diagnoses are shown in Table 1.

nia CT chest findings will include air space consolidation.15 The
consolidation is typically predominant in the middle and lower
lung zones with a subpleural or peribronchovascular distribution.13 However, nodular or reticulonodular lesions are possible
as well.15 Ground glass opacities have also been seen demonstrated.16 Figure 3 shows the dramatic improvement in her chest
radiograph findings on day five of corticosteroid therapy. Figure
4A and Figure 4B show significant improvement in her chest CT
findings one month after discharge.

In 90 percent of patients with cryptogenic organizing pneumoTable 1: Differential diagnosis of the Atoll sign.
Cryptogenic organizing pneumonia
Invasive pulmonary fungal infections
Paracoccidioidomycosis
Pneumocystis pneumonia

Figure 5 photomicrograph demonstrates polypoid delicate fibrous organization bodies in some of the airspaces. No polypoid
bronchiolitis obliterans is seen on this limited biopsy material.
This pattern may be seen in the setting of unresolved infections;
connective tissue disease; drug reaction; inhalation of a noxious
agent; aspiration; hypersensitivity pneumonitis , radiation; myelodysplastic syndrome; distal to an obstruction; or as a manifestation of graft versus host reaction in the setting of bone marrow transplantation. Patients with pulmonary manifestations of

Tuberculosis
Community-acquired pneumonia
Lymphomatoid granulomatosis Granulomatosis with polyangiitis
Lipoid pneumonia and sarcoidosis
Pulmonary neoplasms and infarction
Following radiation therapy
Following radiofrequency ablation of pulmonary malignancies
High-risk ethnicity (%)
HTN/HTN medications (%)
HDL Cholesterol <35 and/or Triglyceride >250 (%)
PCOS (%)
History of CVD (%)
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FIGURE 5. Polypoid organization bodies fill some alveolar spaces in this Hematoxylin and
eosin (H&E) stain of transbronchial tissue biopsy material (original magnification X 400).
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graft versus host disease usually have other clinical manifestations in the skin and gastrointestinal tract.17-20 Our patient had
none of these manifestations, her liver enzymes were normal,
and no infectious causes were identified by special stains for microorganisms in this case.
Histopathologic findings of cryptogenic organizing pneumonia
include patchy distribution of intraluminal organizing fibrosis,
otherwise referred to as plugs of granulation tissue, in distal air
spaces including alveoli, and alveolar ducts. These findings are
usually accompanied by mild and chronic mononuclear cell interstitial inflammation and mild intraalveolar cellular desquamation.13

CONCLUSION
The diagnosis of cryptogenic organizing pneumonia is by exclusion and usually delayed for several weeks due to treatment for
presumed infectious pneumonia. The mainstay of treatment is
with corticosteroids. VATS surgery is the gold standard for the
pathologic diagnosis of organizing pneumonia. Biomarkers
such as procalcitonin and Beta-D-Glucan may aid in the differential diagnosis of organizing pneumonia. The Atoll sign is an
important radiological pointer to the possible diagnosis of cryptogenic organizing pneumonia.

12. Marchiori E, Zanetti G et al. Reversed halo sign on computed tomography:
state-of-the-art review. Lung. 2012 Aug; 190(4):389-94. doi: 10.1007/s00408012-9392-x. Epub 2012 May 10.
13. Kim SJ, Lee KS et al. Reversed halo sign on high-resolution CT of cryptogenic
organizing pneumonia: diagnostic implications. AJR Am J Roentgenol. 2003
May; 180(5):1251-4.
14. Walsh SL, Robertson BJ. Images in thorax: The atoll sign. Thorax. 2010 Nov;
65(11):1029-30. doi: 10.1136/thx.2010.139360. Epub 2010 Sep 6.
15. García Aguilar DJ, Cobos Moreno I, et al. Atypical radiological presentation
of a cryptogenic organising pneumonia. Arch Bronconeumol. 2010; 46(9):
496-7.
16. Narula T, Narula S, Krishnan S. Rare diagnosis, odd appearance: atypical
radiologic presentation of cryptogenic organizing pneumonia. Chest 2014
Mar 1; 145(3 Suppl):214A. doi: 10.1378/chest.1826516.
17. Yousem, S.A. The Histological Spectrum of Pulmonary Graft-Versus-Host
Disease in Bone Marrow Transplant Recipients. Human Pathology 26; 1995:
668-675.
18. Travis, WD et al AFIP Atlas. Non-Neoplastic Disorders of the Lower Respiratory Tract. Fascicle 2. 1st Series. 2002: 82-89.
19. Colby TV. Pathologic Aspects of Bronchiolitis Obliterans Organizing Pneumonia. Chest 1992; 102: 38S-43S
20. King TE Jr. and Mortenson RL. Cryptogenic Organizing Pneumonitis. The
North American Experience. Chest 1992; 102: 8S-13S.

Drs. Okoye, Kaphle, Kheir and Salerno are affiliated with the Department of
Pulmonary Diseases, Critical Care & Environmental Medicine, Tulane University
Health Sciences Center, New Orleans, LA. Dr. Daroca is affiliated with the Department of Pathology, Tulane University Health Sciences Center, New Orleans,
LA.

REFERENCES
1. Cottin V, Cordier JF. Cryptogenic organizing pneumonia. Semin Respir Crit
Care Med. 2012 Oct; 33(5):462-75. Epub 2012 Sep 21.
2. American Thoracic Society/European Respiratory Society International Multidisciplinary Consensus Classification of the Idiopathic Interstitial Pneumonias. Am J Respir Crit Care Med. 2002 Jan 15; 165(2):277-304. Review. Erratum
in: Am J Respir Crit Care Med2002 Aug 1; 166(3):426.
3. Gudmundsson G, Sveinsson O, Isaksson HJ, Jonsson S, Frodadottir H,
Aspelund T. Epidemiology of organizing pneumonia in Iceland. Thorax.2006
Sep;61(9):805-8. Epub 2006 June 29
4. Oymak FS, Demirbas HM, et al. Bronchiolitis Obliterans Organizing Pneumonia. Clinical and roentgenological features in 26 cases. Respiration. 2005;
72(3):254-62.
5. Haviv YS, Breuer R, Sviri S, Libson E, Safadi R. CT-guided biopsy of peripheral
lung lesions associated with BOOP. Eur J Med Res 1997 ; 2 : 44-46
6. Lee YH, Kim YR, Ji JD, Shim J.J., Kang KH, Lee JH, et al. A case of BOOP developed during bucillamine treatment for rheumatoid. Korean J Intern Med 2001
; 16 : 36-39
7. Safadi R, Berkman N, Haviv YS, Ben-Yehuda A, Amir G, Naparstek Y. Primary
non-Hodgkin’s lymphoma of the lung presenting as bronchiolitis obliterans
organizing pneumonia. Leuk Lymphoma 1997; 28 : 209-213.
8. Metzger F, Pernet D, et al. The contribution of CT-guided transthoracic lung
biopsy to the diagnosis of organising pneumonia. Rev Mal Respir. 2010 Sep;
27(7):e6-16. doi: 10.1016/j.rmr.2009.12.002. Epub 2010 May 18
9. Schuetz P, Müller B, Christ-Crain M, Stolz D et al. Procalcitonin to initiate or
discontinue antibiotics in acute respiratory tract infections. Cochrane Database Syst Rev. 2012 Sep 12;9:CD007498. doi: 10.1002/14651858.CD007498.
pub2.
10. Onishi A, Sugiyama D, Kogata Y, et al. Diagnostic accuracy of serum
1,3-β-D-glucan for pneumocystis jiroveci pneumonia, invasive candidiasis,
and invasive aspergillosis: systematic review and meta-analysis. J Clin Microbiol. 2012 Jan;50(1):7-15. doi: 10.1128/JCM.05267-11. Epub 2011 Nov 9.
11. Godoy M, Viswanathan C, Marchiori M, Truong M, Benveniste M, Rossi S, Ma
rom E. The reversed halo sign: update and differential diagnosis. Br J Radiol.
2012 September; 85(1017): 1226–1235

J La State Med Soc VOL 168 JANUARY/FEBRUARY 2016

5

JOURNAL OF THE LOUISIANA STATE MEDICAL SOCIETY

A Seven-Year-Old Male with Circulating Red Blood
Cells Showing a Thermal Injury-Like Morphology
Shackelford R, DO, PhD; Ansari J, MD; Veillon D, MD;
Ong M, MD; Jusino T, BS; Jeroudi M, MD; Cotelingam J, MD
CASE REPORT
A seven-year-old African-American male presented with a history of hematuria, proteinuria, jaundice, and anemia occasionally treated with transfusions since early childhood. The family
history included a father and sister with similar symptoms of
anemia, both of which had been diagnosed with hereditary pyropoikilocytosis. Due to the patient’s family history and symptoms indicating a possible hematologic problem, a blood draw
was performed. Laboratory studies showed an elevated alkaline
phosphatase and bilirubin, and hemolytic anemia with unusual erythrocyte indices (Table 1). The patient’s vital signs and
abdominal ultrasound were normal, and he had no known allergies. Examination of the patient’s peripheral blood smear
revealed extreme erythrocyte poikilocytosis with bizarre forms
resembling the erythrocyte morphology sometimes seen in individuals with severe thermal burns (Figure 1).2, 3

DISCUSSION
A diagnosis of hereditary pyropoikilocytosis (HPP) was rendered
based on laboratory studies, family history, erythrocyte osmotic
fragility testing, and erythrocyte morphology. Molecular diagnostics were not performed.
Table 1: The patient’s red blood cell indices. Normal values
are from reference 1.
Index

Patient’s
Value

Normal
Value Range
6-8yrs

Hemoglobin (Hbg)

8.4 gm/dL

11.5-14.5 g/
dL

Hematocrit (Hct)

28%

35-42%

Mean cell Volume (MCV)

51.4 fL

77-95 fL

Mean Corpuscular hemoglobin Concentration (MCHC)

30%

31-37%

Red Cell Distribution Width
(RDW)

>40

<15.0

Platelets

703 x 103/mL

250-550 x 103/
mL
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HPP is characterized by erythrocyte poikilocytosis and fragmentation, erythrocyte budding, spherocytes, triangulocytes, micropoikilocytosis, microspherocytosis, and occasional elliptocytes,
which together result in a pattern reminiscent of thermal injury.2-4 The red cell distribution width is characteristically greater
than 40 fL and erythrocyte fragmentation can result in hematology analyzers counting the fragments as platelets, leading
to over-estimation of the actual platelet count, as seen in this
case (Table 1).4 HPP was first identified in 1975 by Zarkowsky et
al.5 who found this unusual erythrocyte morphology in three
children with congenital hemolytic anaemia. Interestingly, HPP
erythrocytes fragment after 17 hours at 37°C, partially explaining their in vivo instability, and fragment after 15 minutes at
45°C, while normal erythrocytes fragment after 15 minutes at
49°C.5 They also show unusual osmotic fragility, which together
with the thermal instability, can result in an MCV as low as 25 to
75 fL.4-6
Initial work-up revealed that a spectrin protein abnormality was
the likely cause of the unusual erythrocyte thermal sensitivity
and HPP erythrocytes are often deficient in this protein.7-9 Molecular genetic studies have revealed that mutations of the erythrocyte cytoskeletal protein-encoding genes a- and b-spectrin
cause all, or most HPP cases.4, 5, 7-10 α- and β-spectrin self-associate into tetramers that play a central role in maintaining the
shape, flexibility, and strength of the erythrocyte membrane.11
The pathology of HPP is poorly understood, it was considered
to be a recessive disease owing to the fact that both the parents
are sometimes asymptomatic. The genetic pathogenesis mainly
involves three different gene alterations; they can be homozygotes, compound heterozygotes or double heterozygotes. Homozygotes and compound heterozygotes have a structural variant of self-association sites, while as in double heterozygotes,
one spectrin allele caries a structural defect and the second
defect located trans to the structural variant produces a thalassemia like defect resulting in low erythrocyte spectrin.4, 5, 7-11
Originally HPP was thought to be a different disease than hereditary elliptocytosis (HE). However molecular genetic analyses
have shown that HPP is a severe form of HE and many HE cases
carry α- and β-spectrin mutations and the two diseases show
significant molecular and clinical overlap.4, 5, 7-11 Interestingly, for
many individuals with HPP one parent or sibling often has HE or
HPP. In the case presented here, the father and sister of the indi-
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up to 10 to 14 g/dL range and usually resolves the anemia.9 If
hemolysis persists after splenectomy, daily folate administration
can be useful.9
The case presented here is typical of HPP. The individual had a
family history of HPP in his father and sister, and anemia and
jaundice stemming from early childhood. Laboratory studies
(Table 1), osmotic fragility testing, and erythrocyte morphology
were typical of HHP and the patient was diagnosed based on
these observations. The patient’s anemia was successfully treated with transfusions and supportive care. A splenectomy was
not performed, as transfusions were sufficient to maintain adequate patient hemoglobin levels. The patient is now doing well
and as is common in HHP, no longer needs frequent transfusion
to maintain an adequate hemoglobin level.4-11
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Absolute Platelet Refractoriness associated with
HLA antibodies: A Case Report
Moiz Vora, MD; Menchu Ong, MD; Firas Al-Delfi, MD;
Nestor Dela Cruz, MD; Diana Veillon, MD; James Cotelingam, MD
Refractoriness to platelet transfusion is a complex process that can be due to a diverse array of etiologies. We report
a case of refractoriness in a patient with acute myelogenous leukemia (AML) and the diagnostic challenge associated with it. During the course of myeloablative therapy the patient demonstrated no response to multiple sequential platelet transfusions given to prevent the onset of bleeding complications in the setting of severe thrombocytopenia. Diagnostic evaluation revealed multiple potential underlying etiologies and contributing factors, with
alloimmunity to HLA antigens determined to be the most probable cause after thorough laboratory investigation.

INTRODUCTION
The term “platelet refractoriness” is used to describe a post-transfusion increment in a patient’s platelet count that is less than
expected. Inadequate responses to platelet transfusion are not
uncommon particularly amongst multiply transfused patients.1
While the incidence of refractoriness has decreased with the use
of leukoreduced products; it is still a concern to clinicians and
transfusion services as a less than adequate response leads to
an increased risk of morbidity and mortality. Platelet transfusions are necessary to prevent hemorrhagic complications after
myeloablative therapy.2 When platelet transfusions first became
available in 1959 there was a significant decrease in the number of leukemic patients dying of hemorrhage.3 Improvements
in medical therapy, including prophylactic platelet transfusions,
have further reduced the incidence of fatal hemorrhage in patients with acute leukemia.3 However, some patients fail to benefit from transfusions because they are unable to achieve an appropriate rise in their platelet count following transfusion.
In patients treated for hematological malignancies as in this case
with AML, fever, infection, and medications are the most common causes of platelet refractoriness.4 The association between
sepsis and thrombocytopenia is well-established.5 The mechanism behind this association is not completely understood. Disseminated intravascular coagulation plays a role in some cases,
but other mechanisms are also involved.6 It has been reported
that up to 30 percent of intensive care unit patients that are
thrombocytopenic have platelet-associated antibodies, a subset of which recognize GPIIb/IIIa or GPIb/IX, which suggests that
the immune system may contribute to sepsis-induced thrombocytopenia.7 Non-antibody-mediated mechanisms, such as
haematophagocytosis, which can occur in the bone marrow of
septic patients, may also be a contributing factor.8,9 In addition
to sepsis, medications are a relatively common cause of thrombocytopenia and many are known to produce this adverse effect.10, 11
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Thrombocytopenia produced by antibody-mediated destruction must also be considered a mechanism that may underlie
refractoriness to platelet transfusions. Alloimmunization to human leukocyte antigen (HLA) and/or platelet-specific antigens
(HPA) is included in this category. The HLA system is comprised
of polymorphic cell-surface proteins important for antigen presentation. Immunization against HLA-antigens can be caused
by contaminating leukocytes in platelet products.12 HPA polymorphisms occur in the glycoproteins present on the surface
of platelets (i.e. GPIIb/IIIa and GPIa/IIa). The prevalence of these
polymorphisms varies amongst populations, and patients may
be immunized to platelet surface antigens through transfusion.
The incidence of refractoriness in patients seen by hematology/
oncology services varies between seven to thirty-four percent
based upon the specific study population and definition of refractoriness.13, 14, 15 In this report we describe a patient with newly
diagnosed AML that demonstrated no response to multiple sequential platelet transfusions that were given during the course
of induction chemotherapy to prevent onset of bleeding complications. In this case the patient had a number of potential underlying causes, both immune and non-immune, likely contributing to her response to transfusions, and here we discuss the
challenges associated with the diagnostic approach to platelet
refractoriness.

CASE REPORT
An elderly female presented to her primary care physician
with chest pain, fatigue, and progressive shortness of breath.
Laboratory evaluation revealed severe anemia (Hgb 6 g/dL,
reference range 10.9-14.3 g/dL), and the patient was transfused
and referred for further evaluation. A bone marrow biopsy was
performed which revealed acute myelogenous leukemia. The
patient subsequently underwent induction chemotherapy
(Cytarabine and Idarubicin (7 + 3)). Thereafter she developed
neutropenic fever and progressive thrombocytopenia. Empiric antibiotic coverage was started, and as her platelet count
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FIGURE 1.

decreased below 10,000/μL, she was transfused platelets. Despite three successive platelet transfusions, her platelet count
continued to decline and reached a nadir of 3,000/μL to 4,000/
μL (Figure 1). All units issued were single donor, leukoreduced,
irradiated and type specific, except the first unit issued on the
first hospital day (Table 1). She displayed no signs of transfusion
reaction (i.e. rigors, fever, and respiratory distress) during transfusion of any units. Due to an inadequate response to platelet
transfusions, as shown by corrected count increments (CCI) at
24 hours of 760 platelets x m2/μL on days 3 and 4, and a CCI of
<1000 platelets x m2/μL at 1 hour on day 5, a platelet refractory
panel was requested to evaluate antibody mediated alloimmunity as a cause of platelet refractoriness. Antibody identification by antigen capture enzyme-linked immunosorbent
assay (ELISA) revealed alloantibody to Class I human leukocyte
antigen (HLA). No antibodies to the human platelet antigen
(HPA) system detected by this screen. After a one week period
the patient’s platelet count began to recover without further
need for platelet transfusion and the CCI on hospital day 6 was
5,700 platelets x m2/μL at 24 hours. She successfully completed
induction chemotherapy and was later readmitted to begin
consolidation phase of chemotherapy.

platelet refractory state can defined by a post transfusion corrected count increment at 18-24 hours of <5,000 platelets x m2/
uL or <7,500 platelets x m2/uL at 10 minutes to 1 hour following
two consecutive platelet transfusions.15, 17 In our case however, the patient’s daily complete blood count (CBC) revealed an
initial decrease in the platelet count followed by no increment
upon subsequent platelet transfusions between hospital day 1
to 6 clearly indicative of refractoriness to platelet transfusion. It
was on hospital day 7 that the patient eventually began to show
Table 1. Characteristics of single donor platelet units issued
(LR-leukocyte-reduced; IR-irradiated).
Hospital Day

# of Units

Category

ABO type

1

1

LR/IR

O+

2

1

LR/IR

A-

3

2

LR/IR

A+

DISCUSSION

4

1

LR/IR

A+

Platelet refractoriness is manifested by a failure to achieve a
rise in the circulating platelet count one hour after infusion of
adequate numbers of platelets upon two or more sequential
platelet transfusions. The corrected count increment (CCI) can
be used to measure the response to platelet transfusion.16 A

5

2

LR/IR

A+

6

2

LR/IR

A+
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response to platelet transfusion with a CCI of 5, 7000 platelets
x m2/uL at 24 hours. The patient was then monitored with daily complete blood counts (CBC), which showed a steady rise in
platelets with no need for further transfusion.
The poor recovery and survival of transfused platelets can be
due to immune and non-immune causes. Studies in patients
with AML or hematopoietic progenitor cell transplants have
shown that fever, sepsis, splenomegaly, disseminated intravascular coagulation (DIC), bleeding, venoocclusive disease, graft
versus host disease (GVHD), and medications can all be causes
of refractoriness to platelet transfusion.18, 19 Altogether non-immune causes can account for approximately two-thirds of refractory episodes.20, 21
Non-immune factors pertinent to our case include fever (Tmax
102F) and gram-positive sepsis that were first noted two days
prior to the onset of inadequate responses to platelet transfusion. Although fever is likely not an independent cause of refractoriness, it is a manifestation of underlying infection which
is clearly associated with shortened platelet survival and thrombocytopenia.5, 22 In our case, blood cultures revealed alpha-hemolytic streptococcal bacteremia to be the source of neutropenic fever. Empiric antibiotic coverage with vancomycin and
cefepime was started soon after the patient first became febrile
and she subsequently began to show steady clinical improvement within a few days.
In addition to the above, medications provide another etiology
of refractoriness in our case. Drug-induced thrombocytopenia
is generally produced by antibody-mediated destruction or
decreased production. Immune-mediated destruction is most
common and transfused platelets are subject to the same process resulting in a shortened lifespan. Vancomycin and cephalosporin beta-lactam antibiotics are amongst the more wellknown drugs to cause thrombocytopenia.23, 24, 25 Both of these
classes of antibiotics are thought to produce thrombocytopenia
by an antibody mediated mechanism. In our case both of these
agents were given as stated above prior to the onset of transfusion refractoriness. In addition as prophylaxis during myeloablative therapy the patient also received ciprofloxacin which is
also associated with thrombocytopenia.11 However, the clinical
presentation of drug induced thrombocytopenia involves a
median time for daily exposure of six days before the onset of
thrombocytopenia, and a median recovery in five to seven days
following discontinuation of the inciting drug.26, 27 In our case
the patient began to respond to platelet transfusions on hospital day 7 during the course of antibiotic treatment, which argues
against drug induced thrombocytopenia as a primary cause of
transfusion refractoriness.

on more than one occasion, which in part defines alloimmune
refractoriness. Laboratory testing in this case revealed the patient to have antibody to Class I HLA antigen by Antigen Capture ELISA II but not to other platelet specific antigens. Platelet
antigens causing alloimmunization can be separated into two
groups, those that are shared with other blood cells (i.e. HLA system) and those that are specific to platelets, such as the human
platelet antigen (HPA) system.28 Immunization to HLA antigens
is a major risk factor for refractoriness to platelet transfusions as
most often refractoriness results from the production of antibodies to HLA class I antigens. In contrast, platelet-specific antibodies occur infrequently and are not usually associated with a
significant reduction in the CCI.15, 29
Knowledge of the presence of alloimmunization is essential as
there are various strategies to consider when selecting platelets
for these patients. These include provision of human leukocyte
antigen (HLA)-matched platelets or HLA “compatible” (antigen-negative) platelets, platelets selected by cross-matched
tests, and maneuvers to reduce alloimmunization. The incidence
of refractoriness has been reduced by the use of leukocyte-reduced platelets. The Trial to Reduce Alloimmunization to Platelets (TRAP), a study conducted in patients with AML receiving
standard induction chemotherapy, showed that 16 percent of
patients receiving non-leukocyte-reduced products met the criteria for refractoriness as opposed to 7-10 percent of patients receiving some form of leukodepleted product, with no significant
difference between single donors and pooled random donor
platelets.15 In addition, given the transient nature of antibody
production, patients diagnosed with refractoriness need to be
regularly reassessed for the presence/specificity of antibodies.
It has been shown that anti-HLA antibodies in patients receiving
induction chemotherapy for acute leukemia frequently disappeared during treatment.29, 30 Thus patients need to be regularly
reassessed in order to avoid unnecessary use of more expensive
and difficult to obtain HLA-matched or antigen-negative units.
In conclusion, screening for HLA and HPA alloantibodies is an
important adjunctive laboratory test in the diagnosis of platelet
refractoriness. Of the various causes for platelet refractoriness,
alloimmunization is the one for which there is greatest potential
for prevention and management. Although the patient’s lack of
response to platelet transfusions in this case is likely due to a
combination of alloimmunization and her complex underlying
disease state and its sequelae, knowledge of the presence of an
antibody mediated component provides a point of intervention
should the patient ever again exhibit platelet refractoriness.
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Atypical HUS In An Adult Successfully
Treated With Eculizumab
Catherine Chaudoir, MD; Menchu G. Ong, MD; Xin Gu, MD;
Diana Veillon, MD; James Cotelingam, MD
INTRODUCTION
Atypical hemolytic uremic syndrome is a triad of microangiopathic hemolytic anemia, thrombocytopenia and acute renal
failure not associated with diarrhea. It is a rare condition associated with complement disorders in about 50 percent of cases.
The first line of treatment is therapeutic plasma exchange.
However, because clinical response to TPE varies, an anti-complement drug, eculizumab has been tried. We report a case of
atypical HUS successfully treated with eculizumab.

CASE REPORT
The patient is an adult female with a past medical history of
atypical HUS (aHUS), treated with therapeutic plasma exchange
(TPE) on multiple occasions with good response. She has a
history of Hemolytic Uremic Syndrome with chronic renal
insufficiency in young childhood. The patient was treated on
three separate occasions at that time at an outside institution
with TPE and responded well. During a follow-up visit, she was
noted to be in a state of hypertensive urgency and a kidney biopsy was performed (Figure 1). She was admitted and TPE was
initiated. At the time of admission, creatinine was increased
(1.6 to 3.6, reference range 0.6 to 1.3 mg/dl), hemoglobin was
decreased (9 g/dl to 6.9 g/dl, reference range 10.9-14.3 g/dl),
and platelets were decreased (200,000 to 98,000 reference
range 159,000 to 386,000/ul). Haptoglobin was <8 mg/dL and
total bilirubin was normal (0.4, reference range 0.2 to 1.0 mg/
dL). LDH levels were not available. No significant clinical response to TPE was observed after 13 plasma exchanges, (Figure
2). Hence eculizumab was started. CFB (factor B) and MCP (CD
46) genes were normal. ADAMTS 13 activity was within normal
limits. C3 and C4 levels were low. After administration of the
fifth dose of eculizumab, platelet count steadily increased, and
creatinine began to trend down as of one month post treatment (Figure 2).
Hemolytic uremic syndrome is a triad of microangiopathic
hemolytic anemia, thrombocytopenia, and acute renal failure.
If symptoms of Shiga-toxin producing E-Coli infection, such as
diarrhea, are absent, this disease process is often referred to as
atypical HUS.1 Only about 5 percent of cases in children are reported as atypical. Incidence is lower in adults. In both groups,
10 to 40 percent of cases are associated with pneumococcal
infection and 50 percent of them with complement disorders.
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The outcome for patients with aHUS is often poor–with 25 percent mortality during the acute illness and 50 percent progressing to end stage renal disease. Because aHUS is such a rare
condition in adults and because clinical outcome varies greatly
among patients, no standard treatment regimen has been established. Therapeutic plasma exchange is typically the first line
treatment and is instituted daily, with 1 to 2 plasma volumes
per session.2 Plasma exchanges aim to remove autoantibodies
and toxic substances from the blood. A favorable response
is generally defined as an increase in platelet count on two
separate occasions after twice daily exchanges therapy for the
treatment of a single episode, when unaccompanied with other
treatment regimens. However, clinical outcomes to TPE appear
to vary greatly. Our patient presented with a history of good
response to TPE in the past, with gradual increase in platelet
counts on days 4 to 7 post TPE. However, on this admission her
platelet count plateaued and began to decrease steadily on
days 13 to 16 of treatment. Creatinine levels rose dramatically
on days 2 to 5 of TPE and remained elevated for the duration of
TPE, indicating progressive renal damage.
Several genetic causes of aHUS have been identified including
those that affect complement pathways and B12 metabolism.
Currently, mutations have been described in five complement
genes. These include mutations in genes coding for Factor H,
CD46 (MCP), Factor I, Factor B, and C3.1 Mutations in Factor
H, Factor I, and MCP account for nearly 50 percent of atypical
HUS.1 It has been thought that genetic mutations may play a
role in explaining differences in clinical response to TPE, specifically those involved in complement regulation. For instance, it
has been reported that patients with Factor H abnormality tend
to respond better to TPE than patients with CD46 mutation.
Other studies claim that Factor H or Factor I have two thirds the
remission rate with TPE while CD46 mutated patients have no
difference in remission either way.2 Also of note, some patients
with mutations in Factor H, Factor I, or C3 who fail to respond to
therapy have recurrent disease and are more likely to progress
to ESRD. The pathogenesis involves a series of steps in the
complement pathway that go unchecked following gene mutations. Infection and inflammation lead to an increase in C3b,
which activates the complement pathway. Once activated TNF
and IL-8 are produced and endothelial damage and exposure of
extracellular matrix ensues.2 This exposure causes an increase
in deposition of C3b and an increase in complement activation.
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FIGURE 1A and 1B. H&E stain demonstrates accentuated lobulation of capillary tufts and segmental thickening of capillary walls
caused by endothelial swelling and accumulation of hyaline materials between the endothelial cell and basement membranes.

FIGURE 1C. John’s silver stain highlights double contours of the
peripheral capillaries loops that are filled with hyaline materials.

FIGURE 1D. The hyaline materials along the thickened capillary
loops are positive for fibrinogen in immunofluorescence study.

FIGURE 1E and 1F. Electron microscopy reveals diffuse effacement of foot processes. There is duplication of glomerular capillary basement membranes. Between two membrane layers there is accumulation of electron lucent fibrins and cellular debris.
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FIGURE 2A. Initial platelet count of 98 decreased on days three and four of TPE therapy
but then continued to rise to be as high as 149 on day 10. Platelet count after 16 days of
therapy was 103.

FIGURE 2B. The patient’s initial creatinine level at the start of TPE therapy was 3.5 and
steadily increased with treatment, plateauing on day 6. The creatinine after 16 days of
therapy remained elevated at 4.4.

FIGURE 2C. The patients’ platelet count at initiation of ecluzimab therapy was 97. Her
platelet count increased gradually from day 1 of treatment with last recorded count
being 201.

FIGURE 2D. The initial creatinine at the start of ecluzimab therapy was 4.1 and steadily
declined to 2.7.
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Mutations in Factor H, Factor I, or MCP can result in unchecked
activation of this pathway and progressive tissue damage. It is
also thought that environmental factors such as infections and
pregnancy play a role.1 Previous studies have shown incomplete penetrance in carriers of MCP and CFH mutations. This
has led to the assumption that these mutations predispose
patients to atypical HUS but a second hit is still needed for the
full blown disease to develop.2 It is currently recommended
that all patients presenting with atypical HUS should have
blood drawn for measurement of C3, C4, Factor H and Factor
I.3 C4 levels are generally normal but C3 can be low in cases of
Factor H, Factor I, and CD46 mutations. Factor H and Factor I
will be normal in cases where the mutation is either a deletion
or missense mutation. Normal results with aforementioned parameters do not rule out a normally expressed but functionally
impaired mutation. Therefore genetic analysis is critical.4
Anti-C5 monoclonal antibody (eculizumab) is an FDA approved
drug for treatment of paroxysmal nocturnal hemoglobinuria.
Eculizumab is a recombinant monoclonal antibody that binds
to C5 and prevents its cleavage to C5a and C5b, thus blocking
initiation of the membrane attack complex. Several studies
also report it as a promising therapy for treatment of aHUS,
including that of an 18 month old child,5 30 year old female
with Factor H mutation6 and a 47 year old female with Factor I
mutation.7 All were resistant to TPE but responded well to eculizumab therapy. Our patient showed low levels of both C3 and
C4, and no mutations in CFB or CD46. She was also unresponsive to TPE but responded well thus far to a trial of eculizumab,
stressing the importance of the complement pathway in the
pathogenesis of aHUS and suggesting an undefined complement mutation in our patient that may also respond well to
eculizumab.
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In conclusion, further investigation into the efficacy of eculizumab in patients with unknown or known mutations in atypical HUS who do not respond well to TPE is warranted. Close
follow-up of these patients may also help to better establish a
standard treatment regimen.
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Therapy-Related T/Myeloid Mixed Phenotype Acute
Leukemia in a Patient Treated with Chemotherapy
for Cutaneous Diffuse Large B Cell Lymphoma
Evans Roberts III, MD; Melody Oncale, MD; Hana Safah, MD; John Schmieg, MD, PhD

Mixed-phenotype acute leukemia is a rare form of leukemia that is associated with a poor prognosis. Most cases of
mixed-phenotype acute leukemia are de novo. However, therapy-related mixed-phenotype acute leukemia can occur,
and are often associated with exposure to topoisomerase-II inhibitors and alkylating agents. There are no known
treatment guidelines for therapy-related mixed-phenotype acute leukemia. We present a patient with T/myeloid
mixed-phenotype acute leukemia secondary to rituximab, cyclophosphamide, doxorubicin, vincristine, and prednisone (R-CHOP) chemotherapy for primary cutaneous diffuse large B-cell lymphoma. The patient’s leukemic cells
express CD34, an immaturity marker, CD3, a T-cell marker, and myeloperoxidase, a myeloid marker, and her history of
chemotherapy for previous lymphoma supports the diagnosis of therapy-related T/myeloid mixed phenotype acute
leukemia. Clinicians should be aware that this entity could be associated with R-CHOP chemotherapy. Given the
complexity in diagnosis, and lack of treatment guidelines, a further understanding of the pathological and genetic
principles of therapy-related mixed-phenotype acute leukemia will assist in future efforts to treat and categorize
these patients.
Mixed phenotype acute leukemia is a rare entity that accounts for 2 to 5 percent of all acute leukemias. Therapy-related mixed phenotype acute leukemia is an exceedingly rare hematological neoplasm that accounts for less
than 1 percent of acute leukemias. We describe a case of therapy-related T/myeloid mixed phenotype acute leukemia following rituximab, cyclophosphamide, doxorubicin, vincristine, and prednisone (R-CHOP) chemotherapy
for primary cutaneous diffuse large B-cell lymphoma (DLBCL). The patient is a 63-year-old female who presented
with several cutaneous nodules diagnosed as primary cutaneous DLBCL. The patient received R-CHOP chemotherapy and achieved remission. She remained in remission for 4 years until she presented with dyspnea, night sweats,
weakness, and diffuse lymphadenopathy. Her presentation was initially concerning for recurrent lymphoma; however, a bone marrow biopsy and aspirate and a lymph node biopsy revealed a distinct blast population consistent
with T/myeloid mixed phenotype acute leukemia (T/M-MPAL). Given the patient’s history of previous chemotherapy exposure, our patient represents a case of therapy-related T/myeloid mixed phenotype acute leukemia (t-MPAL).

INTRODUCTION
The patient is a 63-year-old woman with a history of diabetes
and hypertension who, in 2008, presented with several large
cutaneous lesions that on biopsy were consistent with primary cutaneous diffuse large B cell lymphoma (DLBCL). DLBCL
represents 20 percent of primary cutaneous B-cell lymphomas
and 4 percent of all primary cutaneous lymphomas. A staging
work-up did not reveal bone marrow involvement or any other
extracutaneous spread. General first-line therapy of CD20+
DLBCL consists of cyclophosphamide, doxorubicin, vincristine,
and prednisone (CHOP). The overall long-term survival rate is
40 percent.3 Given the size and number of lesions and the poor
prognosis of primary cutaneous DLBCL, the patient was treated
with systemic chemotherapy, which consisted of 6 cycles of
R-CHOP. She remained in clinical and radiological remission
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for 4 years. In 2012, the patient re-presented with shortness of
breath, night sweats, and weakness; she denied fevers, chills,
weight loss, or bruising. On physical exam, the patient was
found to have palpable lymphadenopathy.
Labs were significant at this time for a hemoglobin of 6.8 g/dL
(normal reference: 13.5-17.5 g/dL), platelets of 14,000/µL (normal reference: 150,000-450,000 /µL), a white blood cell count
of 7,600/µL (normal reference: 4,500-11,000/ µL), lactate dehydrogenase of 582 units/L (normal reference 110-275 units/L),
and uric acid of 7.4 mg/dL (normal reference: 3.5-7.0 mg/dL).
Computed tomography of the chest, abdomen, and pelvis were
significant for diffuse lymphadenopathy of the mediastinal, axillary, abdominal, and pelvic lymph nodes, the largest of which
measured 3.3x2.1cm. The laboratory findings were concerning
for recurrent lymphoma.
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FIGURE 1. Bone Marrow Biopsy.

FIGURE 1a. H&E stain (100x). A low-power image
shows cellular bone marrow with mononuclear
blasts.
FIGURE 1b. H&E stain (200x). A high power image
shows infiltration of the marrow by blasts.
FIGURE 1c. CD3 stain (100x). A CD3 Immunostain,
which usually shows T-lymphocytes, highlights the
blasts within the marrow.
FIGURE 1d. MPO stain (100x). A myeloperoxidase
immunostain, which show myeloid origin, highlights blasts within the marrow.

Peripheral blood smear review revealed circulating atypical
mononuclear cells, the precise lineage of which was difficult to
determine by morphology. Flow cytometry of peripheral blood
revealed 10 percent CD34+ blasts with co-expression of CD117
and CD7, but negative expression of surface CD3. These findings were concerning for an acute leukemic process so a bone
marrow biopsy and aspirate was performed. The bone marrow
biopsy showed a hypercellular marrow (80-90 percent) replaced
almost entirely by sheets of blasts, which accounted for 80-90
percent of the bone marrow cellularity (Figures 1A, 1B). By immunohistochemistry the blasts showed variable positivity for
CD34, CD117, CD3, CD7, myeloperoxidase, and terminal deoxynucleotidyl transferase (TdT), consistent with a T/myeloid
mixed phenotype acute leukemia (T/M-MPAL) (Figures 1C, 1D).
The blasts were negative for CD5, CD20, and CD79a. The bone
marrow aspirate smears were suboptimal; however, numerous
medium to large sized mononuclear cells with round to irregular nuclei, finely dispersed chromatin, and prominent nucleoli consistent with blasts were seen. Flow cytometric analysis of
the bone marrow aspirate showed an approximately 20 percent
population in the blast gate positive for CD34, CD117, bright
CD7, cytoplasmic CD3, and myeloperoxidase but negative for
surface CD3, consistent with a T/M-MPAL (Figure 2); there was
no immunophenotypic evidence of recurrent DLBCL. Cytogenetic studies on the aspirate material were notable for a 46, XX,
t(8,12) (q22, p13) karyotype in all 20 metaphases examined with
a normal AML/MDS FISH panel. Molecular analysis for nucleophosmin (NPM1) and Fms-Related Tyrosine Kinase (FLT3) mutations were negative. Four days after the bone marrow biopsy,
an enlarged inguinal lymph node was excised to rule out the

possibility of recurrent lymphoma not seen in the bone marrow.
Flow cytometry of the inguinal lymph node revealed a 25 percent blast population with immunophenotypic findings similar
to those seen in the bone marrow, consistent with involvement
by a T/myeloid mixed phenotype acute leukemia. Histologic
analysis of the lymph node showed intact architecture with an
expanded paracortex consisting almost entirely of blasts forms
immunohistochemically consistent a T/myeloid mixed phenotype acute leukemia. (Figures 3A-F). Given the findings seen in
the peripheral blood, bone marrow, and inguinal lymph node,
and the history of prior R-CHOP chemotherapy for primary cutaneous DLBCL, a diagnosis of therapy-related mixed phenotype
acute leukemia (t-MPAL), T/myeloid, not otherwise specified
(NOS) was rendered.
The patient was treated initially with induction with 7/3 Ara-C
and Idarubicin. During treatment, the patient developed multiple complications including neutropenic fever with Urinary
Tract Infection and shortness of breath. She underwent brocoscopy for evaluation of pulmonary consolidation that was negative for infection and malignancy. She also underwent thoracentesis. Pleural fluid cytology revealed atypical cells, which were
immunophenotypically consistent with the patient’s known diagnosis of T/M-MPAL by flow cytometry. At day 14, bone marrow
was consistent with persistent disease. However, given the prior
complications she did not undergo repeat induction. In addition, the patient did not undergo consolidation due to poor performance status. Eventually the patient was treated with decitabine as palliative therapy in a patient with poor performance
status. She remained transfusion-dependent and continued to
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have a poor performance status. After 5 cycles of decitabine, the
patient’s bone marrow continued to show refractory disease. At
that time, palliative care was chosen in favor of further chemotherapy.

DISCUSSION
Generally, acute leukemias can be classified as either lymphoid
or myeloid based on the lineage of the blastic cells, but rarely blasts of both lineages can be present (so-called bilineage
acute leukemias) or blasts can express antigens of more than 1
lineage (so-called biphenotypic acute leukemias).4 In 2008 the
World Health Organization combined bilineage and biphenotypic acute leukemias under the general classification of MPALs7
MPAL comprises 2-5 percent of acute leukemia in all age groups,
but it should be noted that the true incidence might not be
known given the challenges of diagnosis and classification.8 Cytogenetic abnormalities including complex karytotypes are seen
in a third of cases of MPAL with certain cytogenetic alterations
including t(9;22)(q34;q11.2); BCR-ABL1 and 11q23 rearrangements defining specific MPAL subtypes. Cases of MPAL without
specific cytogenetic abnormalities are classified as B/myeloid
or T/myeloid, not otherwise specified (NOS), depending on the
expression of T-lineage or B-lineage specific markers along with
myeloid lineage specific markers. The overall prognosis of MPAL
is poor, with a median survival of 11- 18 months in adults.4
MPAL, T/myeloid, NOS represents approximately a third of MPAL
and comprise less than 1 percent of all leukemias. Diagnosis is
generally made by demonstrating dual expression of T-lineage
and myeloid lineage specific markers, in particular cytoplasmic
CD3 and myeloperoxidase. FLT3 mutations are often associated
with MPAL, T/myeloid, NOS, which gives hope for targeted treatment with FLT3 inhibitors.4 In general, MPAL, T/myeloid, NOS is
more common in children than in adults.8
No specific genetic finding is specific to MPAL, T/myeloid, NOS;
however, non-specific abnormalities including deletions of 5q,

6q, and 12p (as noted in the present case) can be seen.8 Abnormalities of chromosome 12p have also been identified in
5 percent of cases of acute nonlymphocytic leukemias (ANLL)
and myelodysplastic syndromes (MDS). 12p abnormalities have
been associated with prior exposure to mutagenic compounds,
and are often associated with a poor prognosis. An ETV6 gene
was recently described on 12p13 that has been implicated in
leukemogenesis. Therapy-related leukemia is often associated
with 12p abnormalities.6
Therapy-related acute leukemias are usually myeloid (AML), with
acute lymphoblastic leukemia (ALL) being less common. Therapy-related MPAL (t-MPAL) are extremely rare: a review from 2011
reports only 3 other known cases of t-MPAL secondary to chemotherapeutic agents. Therapeutic agents used in these cases
included cyclophosphamide, methotrexate, 5-florouracil, cisplatin, etoposide, bleomycin, doxorubicin, and radiation. Therapy-related acute leukemias in general have been attributed to
topoisomerase II inhibitors and alkylating agents.1 Patients with
therapy-related acute leukemias from alkylating agents generally show a latency of 3-7 years from exposure to the alkylating
agent and often have an insidious course, with the development
of MDS prior. In contrast, patients with therapy-related acute
leukemias from topoisomerase II inhibitors generally have a latency of 2-3 years and present more acutely, without MDS prior.5
Therapy-related mixed phenotype acute leukemia, T/myeloid,
NOS has been described in one patient with multiple sclerosis
treated with Mitoxantrone.2

CONCLUSION
At the time of this writing, there is currently no consensus on
the most appropriate therapy for MPAL. Some studies suggest
protocols for AML, while others treat as ALL. There is no consensus for the appropriate induction or consolidation regimens for
either protocol in MPAL.8

FIGURE 2. Flow Cytometry

FIGURE 2a. Flow cytometry of bone marrow aspirate
showing a prominent population of CD34 positive
blasts (blue population) in comparision to normal,
mature lymphocytes (green population) on side
scatter.
FIGURE 2b. Flow cytometry of bone marrow aspirate
showing expressions of both cytoplasmic CD3 and
myeloperoxidase (MPO) in the upper right quadrant,
on the grated CD34 blast population.
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FIGURE 3. Lymph node biopsy
FIGURE 3a. H&E stain (20x). A low-power
image shows a lymph node with expanded
paracortical areas.
FIGURE 3b. H&E stain (200x). Image shows
sheets of blastoid cells with occasional tingible-body macrophages replacing paracortex.
FIGURE 3c. Ki-67 immunostain (20x). Ki-67
shows high expression in greater than 90% of
blastoid cells.
FIGURE 3d. CD3 immunostain (100x).
Blastoid cells in lymph node show variable
positivity for CD7.
FIGURE 3f. MPO immunostain (100x).
Blastoid cells in lymph node show variable
positivity for myeloperoxidase.

We have presented a case of t-MPAL T/myeloid, NOS likely secondary to cyclophosphamide and/or doxorubicin in a patient
who received R-CHOP chemotherapy for primary cutaneous DLBCL four years prior. To the best of our knowledge, this is only
the second case of therapy-related mixed phenotype acute
leukemia, T/myeloid, NOS and the first associated with RCHOP.
To the best of our knowledge, the only other reported case of
therapy-related mixed phenotype acute leukemia, T/myeloid,
NOS occurred in a patient with multiple sclerosis treated with
Mitoxantrone; no cases of therapy-related mixed phenotype
acute leukemia, T/myeloid, NOS associated with chemotherapy
in cancer patients have heretofore been reported. Our patient
is also unique in that she is an older adult with a diagnosis of
mixed phenotype acute leukemia, T/myeloid, NOS; mixed phenotype acute leukemia, T/myeloid, NOS is more common in
children. Finally, our patient exhibited an abnormal karyotype
of 46, XX, t(8,12) (q22, p13). To the best of our knowledge, this
karyotype has not yet been described in the literature for patients with mixed phenotype acute leukemia, T/myeloid, NOS.
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West Nile Virus Meningo-Encephalitis:
Possible Sexual Transmission
Roger E. Kelley MD; Joseph R. Berger, MD; Brian P. Kelley, BS

Purpose: We report a previously healthy middle aged woman who developed West Nile virus meningo-encephalitis within two weeks of unprotected vaginal intercourse with her husband.
Subject: This patient’s husband had serologically confirmed West Nile virus infection manifested by a flu-like illness and rash with the sexual contact one day before the onset of his symptoms.
Result: This well documented neuroinvasive West Nile virus infection in our patient was within the incubation period of transmission and there was no reported mosquito bite exposure.
Conclusion: The timeframe of infection raises the possibility that her illness was sexually transmitted.

INTRODUCTION
West Nile virus (WNV), a flavivirus,1 is generally arthropod-borne
and is currently the most common cause of epidemic meningo-encephalitis in North America.2 It has an incubation period of
3 to 14 days following infection. Transmission has been reported
via transfusion of blood products, through solid organ transplantation, and transplacental transmission.1 No documented
cases of sexual transmission of WNV have been previously reported although sexual transmission of Zika virus, another flavivirus, has been reported.3 We report a 44-year-old previously
healthy woman who developed a neuroinvasive form of WNV
following unprotected sexual intercourse with her husband one
day before he developed symptoms of serologically confirmed
WNV infection.

CASE REPORT
This is a 44-year-old right-handed white woman, in previously
excellent health, who presented on August 28, 2014 with confusion, lethargy, and distorted vision. She and her husband reside
in Mandeville, Louisiana. Her husband reported she experienced
mild fever, malaise, nausea, and vomiting and minor headache
over the preceding 4 days and was being treated for a presumptive urinary tract infection with nitrofurantoin. He reported having a flu-like illness two weeks before her presentation, which
consisted of malaise, cough, rash, as well as myalgias, and arthralgias. Neither he nor his wife was aware of any mosquito bite
exposure although he works as a supervisor in a heavily mosquito-infested area. Just prior to his illness becoming manifest,
they had had unprotected vaginal intercourse. His illness lasted
roughly one week with full recovery.
Her maximum temperature was 100.2° F. Her complete blood
count revealed a white blood cell count of 13,300 with 8 percent

polymorphonuclear cells. Both CT and MRI brain scan were normal. Cerebrospinal fluid (CSF) was reported to be “hazy” in appearance with an protein (148.2 mg/ml), glucose 50 mg/ml and
the serum glucose 117 mg/ml . The CSF contained 1000 white
blood cells/mm3 (73 percent neutrophils, 24 percent lymphocytes, and 3 percent monocytes) and 0 red blood cells/mm3. The
gram stain was negative for organisms, but positive for white
blood cells. She received a course of antibiotic therapy, which
included vancomycin and ceftriaxone, along with acyclovir. CSF
bacterial cultures were negative as was the herpes simplex virus
polymerase chain reaction. Her CSF WNV IgG was negative but
the IgM was positive. HIV 1 and 2 serology were nonreactive.
Her husband’s blood test was positive for West Nile virus IgM, titer not reported, performed by the Louisiana State Lab in Baton
Rouge. During the hospital course, she developed significant
weakness of her lower extremities with no explanation by MR
imaging of the brain and entire spine.
Examination on August 31, 2014 revealed her to be alert and she
interacted in an appropriate fashion, but was irritable complaining of significant burning pain in both legs. Cranial nerve exam
as well as motor and cerebellar function of the upper extremities
was normal. There was reduced tone in both lower extremities
with strength in the 2-3/5 range with somewhat variable effort
attributed to pain. Sensation was intact with no sensory level
noted and normal sacral sensation with superficial abdominal
reflexes present. Deep tendon reflexes were 1+ for both biceps,
2+ for both triceps, 2+ for both knees and 1+ for both ankles
with the Babinski response negative on the right and positive
on the left.
Repeat CSF exam, on October 24, 2014, revealed clear and colorless fluid with 13 white blood cells, 100 percent lymphocytes,
2 red blood cells, a protein of 74.9 mg/dl and a glucose of 58
mg/dl. Both the CSF WNV IgG and IgM were positive. An electromyogram revealed diffuse denervation changes in both lower
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extremities with normal nerve conduction velocities. On re-examination, at four months follow-up, she had mild persistent
paraparesis as her only sequela.

DISCUSSION
This patient we report was somewhat unique in terms of the
virulence of the CSF findings.4 Sexual transmission of WNV has
never previously been reported. However, there has been the
observation of a related viral infection, namely Zika, by presumed sexual transmission.3 In this instance, an American scientist working in Senegal became infected, presumably through
a mosquito bite. In addition to extreme fatigue, maculopapular
rash, headache and arthralgia, he developed symptoms of prostatitis with hematospermia upon his return to Colorado. His wife
developed a similar clinical picture of headache, malaise, maculopapular rash, and arthralgia, within several days of sexual intercourse, with positive Zika virus titer. In addition, Musso et al.5
reported a 44-year-old male in Tahiti who developed Zika virus
infection in association with hematospermia and the virus was
isolated from his semen. Although, we are not aware of detection of WNV in the seminal fluid of humans, it has been detected
in the urine of infected humans6 and hamsters.7 In addition, the
dengue 2 virus, another flavivirus, has been found in the reproductive system of the carrier male mosquito.8 The timeframe of
contact, the lack of mosquito bite exposure as reported by the
patient, and such suggestive information raises the distinct, but
clearly not documented, possibility that our patient was infected through sexual intercourse. Calling attention to this possibility is of potential clinical relevance.
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Clinical Case of the Month
Persistent Hypertension in a Young Woman: A
Classic Presentation of Conn’s Syndrome
Gretchen Yandle, MD; Derek J. Vonderhaar, MD; Theepha Thayalakulasingam, MD;
Arthur Zieske, MD; David Smith, MD; Lee S. Engel, MD, PhD; Robert Richards, MD;
Fred A Lopez, MD
INTRODUCTION
Primary aldosteronism (PA) is a secondary cause of hypertension
that is often missed due to inadequate clinical evaluation and
the lack of classically described laboratory abnormalities. Based
on guidelines from the Endocrine Society, primary aldosteronism should be suspected in young patients with moderate to
severe hypertension, patients with hypertension and coexisting
hypokalemia, any patient with hypertension and an incidental
adrenal adenoma, and hypertension in the setting of a significant family history of early onset hypertension or cerebral vascular accident in a first degree relative less than 40 years of age1.
In previous years, primary aldosteronism was attributed to less
than one percent of all causes of secondary hypertension. However, recent research and increased utilization of aldosterone/
plasma renin ratio (ARR) as a method for screening has led to
the understanding that majority of patients with PA are not hypokalemic, and the current literature now places the incidence

of PA between 5-13 percent2. Additionally, a growing body of
evidence has demonstrated inflammatory, fibrotic, and remodeling effects on the cardiovascular and renal tissue that appear
to be independent of PA- induced hypertension2, 3. Therefore a
high suspicion for PA must be incorporated into evaluation of
hypertensive patients, as diagnosis and subsequent treatment
not only improves blood pressure control, but also acts to diminish cardiovascular morbidity and mortality4, 5. Here we present
a case of a young woman with a seven-year history of hypertension prior to receiving a diagnosis of Conn’s Syndrome.

CASE PRESENTATION
A 24 year-old woman presented to the Emergency Department
from the Endocrine clinic with “low potassium.” The patient had
been sent to the Endocrine Clinic for evaluation of persistent
hypertension. Her blood pressure at presentation was 159/99
mmHg and her potassium level was 1.5 mmol/L [normal value

FIGURE 1.
Admission EKG
demonstrating
triad of ST segment
depression, low
amplitude T waves,
and prominent U
waves consistent
with profound
hypokalemia.
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FIGURE 2. Axial and coronal non-contrast images of the abdomen demonstrate a right suprarenal hypoattenuating nodule (arrows) arising from the
adrenal gland. The lesion measured 17 HU.

3.6-5.2 mmol/L]. She was asymptomatic, though she did report
intermittent mild shortness of breath at night. She denied nausea, vomiting, muscle cramps, chest pain, diaphoresis, headache,
visual disturbances abdominal pain or dizziness. Her physical
exam revealed no abnormalities. Past medical history was significant for hypertension since adolescence, mild intermittent
asthma and premature birth. She did not smoke, drink alcohol
or use illicit drugs. Family history was significant for hypertension and type two diabetes on the maternal side. Her medications included amlodipine, lisinopril, and a multivitamin. She has
no allergies to medications. Laboratory data revealed a normal
complete blood count and differential, normal basic metabolic profile with the exception of the potassium 2.0 mmol/L post
oral replacements. The serum aldosterone level was 85.7 ng/dL
[normal range 1.0 to 16.0 ng/dL], serum renin 0.28 ng/mL/hr
[normal range 1.31 to 3.95 ng/mL/hr], and the ratio of renin to
aldosterone was 306.1 ng/dL per ng/mL/hr [normal range 0.0 to
30.0 ng/dL per ng/mL/hr] indicative of a primary aldosteronism.
An electrocardiogram demonstrated a sinus arrhythmia with
U waves (Figure 1). Cardiac echo showed good left ventricular
function and an ejection fraction of 55 percent. Computed tomography scan of the abdomen reported a right adrenal mass
measuring approximately 1 x 1.5 cm (Figure2). Endocrine and
Surgery services discussed the findings, and were in agreement
that she likely had an aldosterone secreting adrenaloma. During
her admission, she received potassium supplementations both
oral and intravenously; spironolactone was added and lisinopril
was increased to 80 mg per day. She received a right adrenalectomy two weeks later with an uncomplicated post-operative
course. Pathology examined the surgical specimen and confirmed the diagnosis of an adrenal cortical adenoma (Figure
3). She was followed by both endocrinology and internal medicine clinics post discharge. One month post adrenalectomy,
the hypokalemia resolved, repeat ratio of renin to aldosterone
normalized at 6.6 ng/dL per ng/mL/hr, and her blood pressure
was well controlled with amlodipine 10 mg per day. She is now
discharged from endocrinology clinic and continues to do well.
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DISCUSSION
Hypertension, defined as systolic blood pressure greater than or
equal to 140 mmHg and diastolic blood pressure greater than
or equal to 90mmHg, is one of the most prevalent diseases in
the United States. Accepted nomenclature in the medical community classifies hypertension as primary or secondary. Primary
hypertension is the more prevalent type, accounting for 90 to
95 percent of all hypertensive patients. While primary hypertension is without an identifiable etiology, secondary hypertension
is attributable to an identifiable cause, accounting for 5 to 10
percent of hypertensive patients.6, 7
The National Health and Nutrition Examination Survey (NHANES)
quoted an estimate of the prevalence of primary hypertension
in United States of America to be 28.6 percent in 1999-2002.
Prevalence of hypertension worldwide ranged from 20 to 50
percent. Overall, 972 million persons or 26.4 percent of the adult
world population suffer from this chronic condition.7 It has been
estimated that by 2025, 1.56 billion individuals will have hypertension, an increase of 60 percent from 2000.7
Secondary causes of hypertension should be considered in patients who develop hypertension when they are young in the
absence of risk factors such as obesity or family history and
when the hypertension is severe or refractory to treatment.7 Our
patient had a triad of hypertension, hypokalemia, and metabolic
alkalosis that prompted a suspicion of primary aldosteronism.
Yet, the manifestations of PA are not uniform and a metabolic
alkalosis and hypokalemia need not be present in the setting of
PA2-3, 7 The incidence of primary aldosteronism is noted to 5 to 13
percent in the literature, and is the most curable form of secondary hypertension.4, 8 Thus, it is crucial to identify PA as treatment
differs from individuals with primary hypertension. Response
to therapy directly correlates with the duration of hypertension
and age of diagnosis.
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FIGURE 3. H&E stained sections of adrenal gland showing the relationship of the adenoma (A) to non-tumoral adrenal (B). Regions resembling the zona fasciculata (C) and zona reticularis (B) were present.

The differential diagnosis for secondary hypertension is broad,
and will limit the focus of this report to the diagnosis and management of PA. In any patient with suspected PA, the initial
approach to diagnosis should start with evaluation of an aldosterone/plasma renin ratio (ratio greater than 30 ng/dL per ng/
mL/hr is usually indicative of PA). The screening should include
hypokalemic and normokalemic patients (although the exact data is difficult to quantify given the lack of high-powered
randomized controlled trials, current research is finding greater prevalence of PA without hypokalemia), as it is widely noted in the literature that hypokalemia has a low sensitivity and
positive predictive value for PA.1-2, 5 Although the ARR is widely
recognized as the most reliable screening test, it is not without
limitations, and results are variably affected by a variety of factors (time of day, posture, potassium levels, diet, and method
of blood collection) and medications (diuretics, aldosterone receptor antagonist, beta blockers, angiotensin receptor blockers,
angiotensin converting enzyme inhibitors, and dihydropiridine
calcium channel blockers).2, 8 The ARR is a screening test and not
diagnostic of PA. All patients with a positive ARR should be followed up with a confirmatory test prior to establishing a diagnosis. The optimal confirmatory test is still debatable, but options
include fludrocortisone suppression test, oral or intravenous salt
loading, and captopril challenge testing.2, 8 Once the patient is
diagnosed with PA, the initial step in differentiating PA subtypes
should start with a high-resolution contrast CT scan to evaluate for adrenalcortical carcinoma or solitary adrenal nodule. If
the CT scan is non-diagnostic, adrenal vein sampling should be
undertaken to differentiate bilateral adrenal hyperplasia (BAH)
from an adrenal primary adenoma (APA).1-2, 9 Differentiation of
the PA subtypes is paramount as it has implications regarding
appropriate therapy and management. BAH is the most common etiology of PA accounting for 65 to 70 percent of all cases.
Medical management includes treatment with a mineralocorticoid receptor antagonist such as spirinolactone. APA accounts
for the second highest etiology, representing the underlying
causative factor in 30 to 35 percent of patients with PA (158). In
contrast to the management of BAH, treatment for APA is generally operative. Resolution of hypertension is seen in 50 percent

of patients postoperatively, and significantly improved blood
pressure control is anticipated in the remainder of patients.4
In conclusion, although our patient had laboratory findings seen
in PA, review of the literature demonstrates that her presentation is not as common as initially thought. After careful review
of her prior medical history, the hypokalemia and metabolic alkalosis were relatively new findings despite her 7-year history
of hypertension. Based on increased and ongoing research, it
appears that hypertension likely precedes metabolic abnormalities seen in PA.3 Thus, even in the absence of hypokalemia and
alkalosis, clinicians should become more diligent in evaluating
patients for PA, as delay in obtaining an accurate diagnosis increases cardiovascular and renal morbidity, and lowers the likelihood of successful surgical or pharmacological interventions.
Screenings for PA in the subgroup of hypertensive patients with
high prevalence will not only decrease significant morbidity and
mortality, but should add clarity to the exact prevalence of PA in
our hypertensive population.
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ECG of the Month
Irregularly Irregular Cardiac Rhythm
in an 87-Year-Old Woman
D. Luke Glancy, MD and Allan Chen, MD

FIGURE. Electrocardiogram recorded on admission to hospital of an 87-year-old woman. See text for explication.

What is your diagnosis?
Explication is on page 28
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ECG of the Month
Presentation on page 27
DIAGNOSIS: Multifocal atrial tachycardia; right bundle branch block.

The rhythm is totally irregular at a rate of 103 beats/min and
originally was read as atrial fibrillation. Close examination,
however, reveals a P wave before each QRS and ≥ 3 different
P- wave morphologies with no dominant morphology. These
are the criteria for multifocal atrial tachycardia (MAT), also
known as chaotic atrial rhythm,1 chaotic atrial tachycardia,2 and
chaotic atrial mechanism.3 The wide QRS complexes (≥ 0.12 s)
with broad S waves in leads I, aVL, and the lateral precordial
leads and broad R or R´ waves in leads aVR and V1 indicate right
bundle branch block.
MAT is frequently seen in patients with acute pulmonary or other non-cardiac disease and tends to resolve when the underlying disease is brought under control. Patients with MAT also
tend to have bouts of other arrhythmias,2 and 3 months earlier
this patient had atrial flutter with 2:1 atrioventricular conduction.
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Radiology Case of the Month
A Case of Idiopathic Basal Ganglia Calcification
and Brief Review of the Literature
Emma Lindsey, BA and Brian J. Copeland, MD
A 39-year-old woman was found to have extensive bilateral basal ganglia calcifications incidentally after a motor vehicle accident. Laboratory work-up was unremarkable. She was diagnosed with idiopathic basal ganglia calcifications, formerly known as Fahr’s disease. A brief review of the literature is presented.

CASE PRESENTATION
A 39-year-old woman was referred to the Louisiana State University Health Sciences Center Neurology clinic for follow-up of
abnormal imaging findings. One month prior, she had been in
a motor vehicle collision where she briefly lost consciousness.
She was taken by ambulance to the emergency department
where she was assessed and subsequently cleared of injuries.
Non-contrast head computed tomography (CT) showed large
areas of bilateral calcification within the basal ganglia, cerebellum, and subcortical white matter (Figure 1). Her past medical
history was positive for migraines for the past 5 years, photophobia for over ten years, anxiety, cervical cancer, and hysterectomy. Her family history included a sister with epilepsy, a father
who died of stroke at age 52, and a paternal grandmother with
Alzheimer’s dementia.

A

B

Physical exam revealed an obese woman who was fully oriented
with an appropriate affect. She scored a 28/30 on the Montreal Cognitive Assessment. She wore sunglasses during the visit
due to light sensitivity. Cranial nerve examination was normal,
including a normal fundoscopic examination. A mild action
tremor was present in her hands. Her gait was normal but with
an in-toed stance. Laboratory studies, including complete blood
count, comprehensive metabolic panel, thyroid studies, intact
parathyroid hormone levels, total and ionized calcium levels,
serum lactate, antinuclear antibodies, and heavy metal screen,
were within normal limits. Electroencephalogram (EEG) demonstrated normal awake and asleep patterns. The presumptive diagnosis of idiopathic basal ganglia calcification was made based
on the extensive and strikingly characteristic bilateral calcifications seen on the CT.

FIGURE 1. Axial
Non-contrast Head CT.
Image A shows bilateral
symmetrical calcifications
in the bilateral basal
ganglia and posterior
thalami. Image B shows
similar calcifications in
the cerebellar dentate
nuclei and white matter.
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DISCUSSION
Idiopathic Basal Ganglia Calcification (IBGC), also known as
Fahr’s syndrome, refers to abnormal bilateral calcium deposits in
the basal ganglia and other regions of the brain. This rare condition can present with a wide array of neurological and psychiatric symptoms. Prevalence is unknown, but review of 19,080 CT
scans in three studies reported the average incidence of basal
ganglia calcification as 6.6 per 1,000.1 The age of symptomatic
onset ranges from 20 to 60 years old, and clinical presentation
of the disease includes movement disorders, cognitive impairment, and psychiatric symptoms.2 Some patients remain asymptomatic despite the presence of extensive brain calcification,
with some studies reporting up to a third of individuals with
confirmed CT findings.1,3,4 One report, similar to our patient’s
case presentation, describes the incidental finding of bilateral
basal ganglia calcification in a seven year old boy discovered
after a motor vehicle accident. Investigators found six more affected family members, across multiple generations; all of which
were asymptomatic.5
Parkinsonism is the most common presentation of movement
disorder symptoms, but dystonia, tremor, and chorea have also
been described.1 Cognitive impairment can also occur, progressing in some patients to the level of dementia. While all cognitive
domains can be affected, several reports have indicated that
frontal executive function may be predominantly impaired.6-8
Personality changes and psychosis has been reported. Other symptoms include seizures, chronic headache, abnormal
gait, and speech disorders.2 A recent case report describes the
unique presentations of two brothers with IBGC - one presented
as gait abnormality, dysarthria, and memory loss; the other experienced vertigo, ataxia, and headaches.9 Reports such as this
demonstrate the extreme variance among affected individuals
with IBGC in general and within families.
IBGC is primarily associated with an autosomal dominant pattern of inheritance, prompting some to suggest a new name,
Primary Familial Brain Calcification.2 By examining the genetics
of families and individuals with IBGC, researchers have identified 2 main genes implicated in its development- sodium dependent phosphate transporter 2 (SLC20A2) on chromosome 8
and platelet derived growth factor receptor beta (PDGFRB) on
chromosome 5. SLC20A2 appears to be involved in maintaining
phosphate homeostasis by coding for an inorganic phosphate
transporter expressed in many tissues, including the brain and
vascular smooth muscle cells. Mutation in this gene accounts
for 40 percent of all cases of IBGC.10 PDGFRB has been shown to
have a role in regulating the blood brain barrier by coding for a
tyrosine kinase receptor expressed in the brain.10 Mutations in
PDGFRB have been shown in mice models to result in increased
vascular permeability.2 It has been speculated that this fluid escape into the CNS may lead to tissue damage and precipitate
calcinosis.10 This proposed pathogenesis of capillary leakage
may fit with the early linear radiographic pattern of calcification described by Lazar et al.11 Also, one recent study has shown
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that the ligand for receptor PDGFRB is capable of modifying the
velocity of inorganic phosphate uptake by sodium dependent
phosphate transporter 1, the product of SLC20A1.10 This interaction may provide a link between the recently explicated genetics and the progressive calcinosis seen in this rare disease.
The diagnosis of IBGC is considered when a characteristic CT is
obtained and all other causes, including biochemical abnormalities, metabolic disorders, infection, toxicity, and trauma, have
been ruled out.12 Disorders of calcium metabolism, such as hypoparathyroidism and pseudohypoparathyroidism, are important to exclude, as are prenatal TORCH infections that can produce similar imaging findings. A positive family history would
also strongly support the diagnosis. Although X-ray is capable
of demonstrating brain calcifications, CT scan is the superior
method of evaluating for IBGC.13 Besides the basal ganglia, other areas likely to be affected are the thalamus, cerebellum, and
subcortical white matter.2 Radiographic characteristics on CT
most specific for Fahr’s disease are symmetric calcifications that
appear “cloudy” and follow a “thin linear pattern” early in disease
giving way to massive symmetric calcifications as the disease
progresses.11 The degree of calcification has been shown to be
greater in symptomatic patients when compared to asymptomatic; however, the clinical picture of a patient cannot be elucidated from extent of calcification alone.3 While radiological
penetrance nears 95 percent by age 50, the degree of clinical
symptoms varies widely among those affected.2
Since no definitive treatment exists, medical management varies
with character and degree of symptomology. Standard medical
treatment for symptoms is appropriate. However, antipsychotics
should be used with caution due to the potential for worsening
extrapyramidal symptoms. Also, the use of levodopa for Parkinsonism has not shown to be effective.2 One report described
patient improvement after treatment with a bisphosphonate, in
which the patient’s gait and speech improved but without accompanying a reduction in degree of brain calcification.14 Despite a lack of treatment options, patients with suspected IBGC
should be followed with annual neurological assessment.2
Although the pathophysiology is not fully understood, IBGC, formerly Fahr’s disease, represents a rare cause of neurological and
psychiatric symptoms in patients with characteristic CT scans.
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An Emergency Department Presentation of
Erythema Ab Igne Caused by Repeated
Heater Exposure
Jeffrey Goorland, MD; Mary Ann Edens, MD; Tammy D. Baudoin, MD
Erythema ab igne is a rare, reticular erythematous hyperpigmentation resulting from repeated thermal injury. We
describe our assessment of a 22-year-old woman with bilateral shin discoloration of 3 weeks’ duration. Upon questioning, she revealed that she had been standing near a portable heater for extended periods. She was advised to
avoid further exposure to the heat source. By the time of a follow-up clinic visit, the discoloration had resolved. Patients with hyperpigmented patches should be questioned about heat exposure. Erythema ab igne can progress
to serious dermatologic conditions, but if the cause is eliminated, it usually resolves without medical intervention.

INTRODUCTION
Erythema ab igne is a rare reticular erythematous hyperpigmentation resulting from repeated thermal injury.1 Historically, this
cutaneous manifestation resulted from prolonged exposure to
open fires or coal stoves. More recently, it has been seen on the
inner thighs and legs, as a response to repeated exposure to laptop computers and heating pads, with a predilection for diabetic
patients.2

CASE PRESENTATION
A 22-year-old woman came to our emergency department for
assessment of bilateral shin discoloration, which she first noticed three weeks prior. She had no relevant past medical history
and was taking no medications or photosensitizing drugs. She
stated that she had never had this discoloration before and reported no family history of dermatologic or rheumatologic diseases. She also reported that she did not use tobacco, alcohol,
or drugs. She was not experiencing pain, numbness, parasthesias, or pruritus and was otherwise asymptomatic. The physical
examination revealed a reticulated pattern of non-blanching,
hyperpigmented patches on both anterior shins (Figure 1). She
exhibited no tenderness to palpation, calor, weeping, crusting
or edema; her strength and proprioception were intact. A tattoo
was present on the lateral aspect of her left lower extremity. Her
blood glucose concentration was measured as 96 mg/dL with
point-of-care testing, and a rapid HIV test was negative; she had
no evidence of an immunocompromised condition.
During the initial history taking, she could not recall any specific
inciting factor and did not have any idea as to a contributory
source. Erythema ab igne was suspected. She was then asked if
she had been exposed to any prolonged heat source. She stated
that she had been standing in front of a portable heater through-

out the day at work and at home. Given her history and the physical examination findings, erythema ab igne was diagnosed. She
was advised that the treatment is avoidance of further exposure
to the heat source and that the hyperpigmented patches would
likely resolve over the next several months. A follow-up appointment in one of our primary care clinics was scheduled, and she
reported subjective improvement since discontinuing use of the
heater.

DISCUSSION
Emergency physicians must be able to recognize a handful of
life-threatening dermatologic conditions, e.g., Stevens-Johnson
syndrome, toxic epidermal necrolysis, and staphylococcal scalded skin syndrome; however, the vast majority of dermatoses in
patients who come to emergency departments are not urgent
and often go undiagnosed. To our knowledge, the emergency
medicine literature includes no case reports describing erythema ab igne.
The underlying pathophysiology involves repeated elevation of
skin temperature (43–47o C), resulting in keratinocyte and blood
vessel damage with secondary inflammation and a subsequent
increased deposition of melanin and hemosiderin, as seen on
histopathology.3 This injury pattern has been seen repeatedly in diabetic patients, thought to be secondary to underlying
diabetic neuropathy, though it can present in patients with no
underlying immune dysfunction, as was the case here.2
These cases tend to resolve once the causative irritant is identified and avoided. Treatment with tretinoin or 5-fluorouracil
might be warranted if spontaneous resolution does not occur.4,5
However, in some instances, the hyperpigmentation appears to
be permanent. In extreme cases, evidence suggests that if this
dermopathy is not identified and the heat exposure continues,
J La State Med Soc VOL 168 MARCH/APRIL 2016
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FIGURE 1. Erythema ab igbe hyperpigmentation of patients’ legs

the hyperpigmentation can progress to show changes similar to
actinic keratosis, such as epidermal dysplasia.4,5 Squamous cell
carcinoma can also arise, although infrequently, in the patches
of erythema ab igne.4
It is our hope that this case report serves to broaden the differential diagnosis when assessing patients with reticular, hyperpigmented patches, so that a potential history of repeated
exposure to a laptop computer or a heat source can be elicited
(especially in southern states, where heater use is less common
than in colder regions). Patients with the condition should be
educated about avoidance measures and advised to schedule
a follow-up appointment with their primary care physician or
dermatologist.
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Missed Opportunities for Health Promotion
Intervention in the Management of
Alcohol Withdrawal Syndrome
Jessica L. Johnson, PharmD; David E. Wilson, BS; Bennett P. deBoisblanc, MD
Objective: We aimed to characterize utilization of evidence-based health promotion practices not included in Alcohol
Withdrawal Syndrome (AWS) guidelines, such as vaccinations and counseling services, hypothesizing that missed opportunities for health promotion intervention would abound.
Methods: Retrospective medical record review of 99 patients presenting to a safety-net academic medical center with
AWS between August 1, 2012 and March 31, 2013.
Results: Thiamine replacement (70%), tobacco cessation counseling (28%), influenza or pneumonia vaccination (25%
and 28% respectively), psychiatric counseling (70%), referral to alcohol support group or treatment center(40%), and
screening for viral hepatitis and HIV (39% and 44%, respectively) were documented by healthcare providers at lower
than optimal frequency.
Conclusion: Provision of health promotion interventions was not consistent with evidence-based practices. Integration of these measures into AWS protocols and guidelines could help clinicians provide consistent, cost-effective, evidence-based care.

INTRODUCTION
Estimates of the current prevalence of alcohol dependence
according to DSM-IV criteria range from 3.6% - 4.4%.1 About 20%
of alcohol-dependent patients report having sought professional
treatment within the past 12 months for dependence or alcohol
withdrawal syndrome (AWS), a disease process brought on by
abrupt cessation of heavy alcohol consumption.1 Authoritative
reviews of AWS focus on admission criteria and pharmacotherapy
for management of AWS symptoms. Additionally, review
articles and clinical practice guidelines commonly mention
thiamine replacement to prevent or treat emerging Wernicke
Encephalopathy/Korsakoff Syndrome. Practice guidelines
may also discuss the role of antiepileptics and neuroleptics in
AWS, the identification of alcoholic hepatitis or pancreatitis, or
pharmacotherapies to aid alcohol abstinence.2-7
One clinical practice guideline recommends referral to specialized
alcohol psychiatry services for complex patients admitted with
comorbid psychological disorders, such as depression, bipolar
disorder, and suicidal ideation.8-11 This guideline also recommends
referral to post-discharge support services and provision of “brief
interventions” for hazardous drinkers. However, these strategies
are not advocated in all published guidelines, potentially leading
to decreased utilization of these evidence-based practices.
Noticeably less attention has been given by any published

guidelines to other, more comprehensive care needs of alcoholic
patients. Alcoholic patients are at high-risk of pneumonia and its
associated mortality, necessitating appropriate vaccination.12-14
Alcohol consumption is often a component of polysubstance
abuse that includes cigarette smoking and intravenous drug use.15
Infection with the human immunodeficiency virus (HIV) and/or
hepatitis C virus (HCV) may also complicate alcoholism due to
engagement in risky behaviors. Ongoing alcohol abuse increases
the risk of HCV cirrhosis and mortality and can accelerate the rate
of HIV progression by compromising medication adherence.16-18
The need to obtain a vaccination history or to screen for HIV and
HCV for these at-risk patients is not typically discussed in AWS
reviews or guidelines.
Due to the lack of inclusion in clinical practice guidelines for
management of AWS, many health promotion services are
likely to be underutilized during hospital visits for AWS. For
the purposes of this investigation, we hypothesized that
unprotocolized “usual care practice” in the management of AWS
would be highly variable, and that missed opportunities for
health promotion intervention would abound. Identification of
institutional variances in prevention and treatment of medical
and psycosocial comorbidities would be a critical first step to
developing more comprehensive and cost-effective practices.
To this end, we retrospectively characterized the management
of alcohol withdrawal in our own institution, a 200-bed inner-city
safety-net academic medical center.
J La State Med Soc VOL 168 MARCH/APRIL 2016
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METHODS
This retrospective medical record audit evaluated the care of
patients diagnosed with AWS (International Classification of
Diseases, 9th revision, code 291.81) at Interim Louisiana State
University Hospital between August 1, 2012, and March 31, 2013.
IRB approval obtained prior to initiating the study. We included
all adult patients presenting within the specified time frame who
were diagnosed with AWS according to ICD-9 codes. Patients were
excluded from the analysis if the chart review did not support a
diagnosis of AWS.
Data from the patient’s electronic medical record was aggregated
in a Microsoft Excel® spreadsheet using single-entry methods. To
reduce the risk of abstraction error, the first five records reviewed
were re-abstracted by a second investigator, and any discrepancies
were resolved jointly. This early data review process led to the
development of “case report form completion instructions”
detailing the location of each data point in the medical record.
Transcription errors were minimized by reorganization of the
data collection spreadsheet according to the location of each
data point in the medical record. Descriptive statistics were used
to summarize demographic information and treatments. A twotailed χ² or Fisher’s exact test was used to calculate p-values for
nominal data, as applicable. A p-value of <0.05 was considered
statistically significant for all tests.
The objective of the study was to evaluate the provision of health
promotion interventions that improve health outcomes in heavy
alcohol users. AWS guidelines promote administration of oral
or parenteral thiamine to patients at high-risk of developing, or
with suspected Wernicke’s encephalopathy. The thiamine dose
was counted as “treatment provided” if the order was written,
regardless of whether it was administered, in order to account
for national shortages of parenteral thiamine during the period
of this review.
Because of the contact with medical staff and the absence of
usual smoking cues, hospital admissions are prime opportunities
to encourage tobacco cessation.19 All patients were screened
by nursing staff for current tobacco use per hospital protocol.
An opportunity was defined as “missed” if a patient had
acknowledged current tobacco use but there was no medical
record documentation of an attempt to counsel the patient to
quit smoking, a process known as a brief intervention.
Referral for ongoing support post-discharge is also an essential
component of a comprehensive AWS treatment program.11, 20, 21 An
opportunity for intervention was considered missed if there was
no documentation in the medical record of a brief intervention
for alcohol cessation or if the patient was not offered referral to
an alcohol rehabilitation or support program upon discharge.
A brief intervention was considered provided if discussion of
alcohol cessation and/or support group or rehab counseling
was documented in the medical record, regardless if these were
accepted or refused.
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Table 1: Patient Characteristics

Patient Characteristics

N=99

Male gender, n (%)

76 (76.7)

Mean age, y

49.8

Diagnosis of cirrhosis, n (%)

21 (21.2)

Race/Ethnicity, n (%)
Caucasian

25 (25.2)

African American

26 (26.2)

Unknown/Not documented

48 (48.4)

Primary Admitting Diagnosis, n (%)
Alcohol Withdrawal

22 (22.2)

Seizures/Altered Mental Status

17 (17.1)

Alcoholic Hepatitis,
Abdominal Pain,
Gastrointestinal Bleeding

15 (15.1)

Trauma/Falls

13 (13.1)

Cardiovascular (chest pain,
hypertensive crisis, stroke)

12 (12.1)

Suicidal Ideation/Self-Harm

10 (10.1)

Sepsis

5 (5.1)

Other

5 (5.1)

Discharge from Emergency
Department, n (%)

28 (28.3)

Admission to Medical Floor, n (%)

40 (40.4)

Admission to Intensive Care Unit,
n (%)
History of prior AWS presentation,
n (%)

31 (31.3)
34 (34.3)
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It is recommended that alcohol abusers be evaluated for
major depression, suicidal ideation, bipolar disorder, and/or
schizophrenia. Those who present with psychiatric comorbidities
may benefit from interventions that decrease the risk of suicide
and increase the likelihood of sobriety.8-11 For the purposes of
the study, a patient with documented psychiatric comorbidities
who did not receive a Psychiatry consult represented a missed
opportunity for intervention.
The Centers for Disease Control recommends influenza and
pneumococcal vaccination for all alcoholic patients. 22, 23 An
intervention was defined as “missed” if a patient failed to receive
either vaccine, unless there was documentation in the medical
record of refusal, previous administration, or allergy.
Screening for HCV and HIV infection is recommended for adult
patients in all healthcare settings.24 An intervention opportunity
was “missed” if a patient did not have a screening test for HCV or
HIV in the medical record, unless there was documentation in the
medical record of patient refusal.

RESULTS
A total of 107 patient visits were identified by ICD-9 code for
alcohol withdrawal during our specified time frame. Eight visits
were excluded from analysis due to negative workup for AWS.
Ninety-seven patients with 99 unique presentations met inclusion
criteria. Patients presented with a primary (n=22) or secondary
(n=59) diagnosis of AWS, or developed AWS developed during
admission for other conditions such as gastrointestinal bleeding,
trauma, or pneumonia (n=18). Patients were either admitted to
the Intensive Care Unit (n=31), admitted to a medical ward (n=40),

or discharged from the Emergency Department (n=28). For the
purposes of this study, patients were analyzed as either “admitted
patients” (floor or ICU admission) or “Emergency Department
(ED) discharges.” Patient demographics are presented in Table 1.
Measures of health promotion interventions are summarized
in Figure 1. Thiamine was administered or ordered for 69 of 99
patients. Patients were more likely to receive thiamine if they were
admitted to the hospital than if they were discharged directly from
the Emergency Department (57 of 71 (80.2%) vs 12 of 28 (42.8%);
OR 5.4, p=0.005).
Brief interventions for tobacco cessation were documented for
18 of 65 patients (28%) who screened positive for tobacco use at
triage. The composite metric of a brief intervention for alcoholism
or a referral for outpatient support was documented in only 40
patients (40.4%). Psychiatric counseling was provided to 23 of 33
patients (70%) who had a documented history of mental illness. Of
the 10 patients presenting with a primary admitting diagnosis of
suicidal ideation or self-harm, 9 received psychiatric counseling.
Influenza and pneumonia vaccination were documented in
approximately one third of all patients (Table 2). Influenza
vaccination or vaccine refusal was documented in 25 of 99
patients. Admitted patients were more likely to receive the
influenza vaccine or have their vaccine status documented
than were patients who were discharged from the Emergency
Department (24 of 71 (33.8%) vs 1 of 28 (3.5%); OR 13.8, p=0.01).
Similarly, documentation of pneumonia vaccination or vaccine
status was found for 28 of 99 patients, and was more common
for admitted patients than ED discharges (25 of 71 (35.2%) vs 3
of 28 (10.7%); OR 4.5, p=0.02).

FIGURE 1. Percentage of Patients with Documentation of Health Promotion Intervention

* 18 of 65 patients (28%) screening positive for tobacco use had documentation of a brief intervention for smoking cessation
** 23 of 33 patients (70%) with a documented history of mental illness or psychiatric disease received pharmacotherapy or a visit from a clinical psychiatry professional.
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TABLE 2. Likelihood of vaccination or viral screening documentation by triage unit

Treating Unit

Likelihood of influenza
Likelihood of
vaccination
pneumonia vacination

Likelihood of HIV
Screening

Likelihood of HCV
Screening

Admitted patients

24/71 (33.8%)

25/71 (35.2%)

37/71 (52.1%)

37/71 (52.1%)

ED discharges

1/28 (3.5%)

3/28 (10.7%)

7/28 (25%)

2/28 (7.1%)

Any Admit vs.
ED Discharge:

OR 13.8; p=0.01

OR 4.5; p=0.02

OR 3.26; p=0.01

OR 14.1; p<0.001

Fewer than half of patients had either received HCV or HIV
screening within the last year or had refusal documented in the
medical record. As with other health promotion interventions,
these screenings were more likely to occur for admitted patients
than patients discharged from the Emergency Department (Table
2).

DISCUSSION
A majority of our AWS patients were provided or prescribed
thiamine replacement for treatment of prevention of Wernicke
Encephalopathy/Korsakoff Syndrome. AWS guidelines suggest
administration of thiamine to patients with high nutritional risk,
but not all patients may meet that criterion. Another confounder
to thiamine administration during the present study was a
national shortage of intravenous thiamine and multivitamins.
For the purposes of the study, a prescription order was counted
as an intervention regardless of drug administration.
Our study found a low frequency of documentation of both
brief interventions and referrals for outpatient rehabilitation or
abstinence support groups. Additionally, we found low rates of
consults for psychiatric evaluation for patients with documented
psychiatric comorbidity. The results of our study are aligned with
those of a retrospective study of 501 alcohol-related fatalities
in the United Kingdom, where only 23% of patients had had
documentation of a brief intervention, and only 58% had been
referred for alcohol cessation services.25
A hospital presentation for AWS can serve as a trigger to promote
abstinence or a reduction in alcohol use.26 Brief interventions
provided by healthcare professionals during hospitalizations
are intended to motivate and assist patients towards that goal.26
Though the large heterogeneity in study methodologies and
target populations precludes determining definitive outcomes,
brief interventions are generally recognized as being effective
in both reducing harmful drinking behaviors and decreasing
alcohol-related healthcare costs when delivered in settings such
as Emergency Departments, trauma units, and medical inpatient
wards.27, 28 A separate study of focus groups of patients recently
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admitted to Intensive Care Units for AWS identified psychological
comorbidities as major barriers to abstinence and suggested that
patients might benefit from inpatient Psychiatry consultation.9, 29
According to our data, patients were being routinely screened
for tobacco use, but cessation counseling was not documented
for most patients with positive screening results. The United
States Preventive Services Task Force recommends that all adults
be screened for tobacco use and that brief tobacco cessation
interventions should be provided.19 We can only conclude that if
it was not documented, it did not happen.
A minority of our patients were screened for either HCV or
HIV, despite having risk factors that increase the likelihood of
infection and disease progression. The low screening rates
of HCV and HIV were our most objective evidence of missed
opportunities for healthcare improvement, since both of tests
require a computerized order entry and would therefore be least
susceptible to documentation error. Our study also identified low
rates of both seasonal influenza and pneumococcal vaccination,
especially in the Emergency Department. The United States
Centers for Disease Control currently recommends annual
influenza vaccination for all adults. This recommendation was
appropriate for the time period during which the study was
conducted.22 Adults with alcoholism are also considered a highrisk population for pneumococcal disease and should receive
a dose of 23-valent pneumococcal polysaccharide vaccine
(PPSV23).14 Unlike the influenza vaccine, this recommendation is
not subject to seasonal variation in vaccine availability or disease
risk. Hospitals represent the only point of healthcare contact for
many patients, particularly in safety-net institutions like ours. In
spite of some concerns related to scope of practice, personnel, and
liability, Emergency Department administration of immunizations
and opt-out HIV screenings is generally considered beneficial,
feasible and cost effective.24, 30-32
This study is subject to the limitations of all retrospective chart
reviews. We recognize the limitations of non-protocolized
documentation by healthcare providers (e.g. smoking cessation
counseling). This study was conducted during the first year of
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Current NICE guideline format 7
1. Guidance
1.1 Pharmacotherapy for Acute Alcohol Withdrawal
1.2 Thiamine Replacement
1.3 Liver Disease
1.4 Pancreatitis
2. Notes on Scope
3. Implementation
4. Research Recommendations

FIGURE 2. Proposed Additions to the Guidelines
to Promote Health Promotion Interventions for the
Alcoholic Patient

Proposed additions to the NICE clinical guideline
5. Health Promotion Interventions
5.1 Provision of Brief Interventions for
Alcohol & Tobacco Cessation
5.2 Management of Psychiatric Comorbidities
5.2 Immunizations
5.3 HIV and HCV screening
5.4 Arrange/Refer for Outpatient Support

the hospital’s transition from paper documentation to electronic
health record (EHR). Practitioner’s lack of familiarity with how
to document in the new EHR may have contributed to lapses
in documentation of services that were actually provided.
Additionally, our medical record abstraction was manually
collected using a single-entry source-to-database method. This
method is potentially subject to transcription error. According to
a 2010 review of 93 studies quantifying error in medical record
abstraction, the average rate of error associated with manual
data collection is approximately 960 errors per 10,000 data
fields.33 Though we made efforts to limit transcription errors we
acknowledge the possibility of a similar 10% data inaccuracy.
Finally, this was a small study conducted at a single academic
medical center. We feel our sample size is more than adequate to
accurately reflect the healthcare delivery provided to our entire
patient population, though these results may not reflect practice
habits at other institutions.
We observed that usual care for AWS patients was not in
alignment with evidence-based practice. It is apparent that there
is a pervasive failure to offer health promotion interventions
to patients with AWS. The present study identified areas of
unexplained practice variability, particularly in the areas of brief
interventions, screenings for HIV and HCV, and administration
of immunizations. We believe these lapses in care provided are
secondary to the providers’ heavy focus on resolving the admitting
condition, rather than preventive medicine. We propose that
the protocolized identification and management of alcoholassociated comorbid conditions in hospitalized patients with
AWS could lead to better health outcomes for this vulnerable
population by directing treatment teams to include preventive
medicine as a goal of care during inpatient admissions.

Future practice guidelines for the inpatient management of AWS
could include recommendations on medical and psychosocial
comorbidities, health screenings, vaccinations, brief interventions
for alcohol and polysubstance abuse, and outpatient substance
abuse program referrals. Figure 2 describes one possible way in
which guidelines could incorporate recommendations for health
promotion interventions that might improve utilization of these
evidence-based practices.
Finally, institutional protocols and comprehensive ordersets could
be designed in EHR systems to address these aspects of health
promotion to avoid fallouts. In the words of the Royal College
of Physicians, “There needs to be a national lead to change the
culture in secondary care. In general hospitals the challenge is
to move beyond treating the presenting alcohol-related physical
disease to tackling the underlying alcohol problem and assuming
a wider responsibility for health promotion in patients”.11
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Retroperitoneal Hematoma Causing Peritoneal
Dialysis Catheter Malfunction
Alison A. Smith, MD; Adam N. Fonseca, MD;
Mihran V. Naljayan, MD; Anil S. Paramesh, MD
Background: We present the unusual complication of peritoneal dialysis (PD) catheter dysfunction in a patient who
developed a retroperitoneal hematoma following an endoscopic procedure and review the existing literature regarding
this rare complication.
Case report: A 60-year-old man with end stage renal disease presented with PD catheter dysfunction. Computed
tomography scan of his abdomen showed a large left retroperitoneal hematoma. He underwent a diagnostic laparoscopy
and PD catheter revision. The retroperitoneal hematoma had ruptured into the peritoneum with clots clogging the
catheter. Clots were evacuated and the catheter was flushed. He restarted on low volume PD three days after surgery
and increased to full volume within a week with no further issues.
Conclusions: This case summarizes the very unusual complication of a retroperitoneal bleed from an endoscopic procedure
that manifested as PD catheter dysfunction. The increasing utilization of PD catheters requires that surgeons remain
aware of potential complications.

INTRODUCTION
Louisiana has one of the highest rates of chronic kidney disease in
the United States.1 The majority of these patients experience end
stage renal disease (ESRD) and undergo hemodialysis (HD), which
add an estimated $87,945 per patient on an annual basis.2 HD has
associated challenges for patients including transportation to
dialysis center, decreased compliance, and the need for vascular
access. Peritoneal dialysis (PD) is an emerging alternative to
HD that is cost-efficient with fewer associated limitations.3 In
particular, several recent studies showed reduced costs, improved
satisfaction, and quality of life in patients receiving PD compared
to HD. 3, 4 However, PD catheter malfunction is a common
complication that often results in catheter removal, which
increases healthcare costs and decreases patient satisfaction.5
It is important for healthcare providers to be familiar with this
potential complication as PD becomes more common.
Hemoperitoneum is a cause of catheter malfunction primarily
identified in patients with underlying gynecologic conditions.6
In this report, we present the unusual case of a patient with
catheter occlusion who developed a retroperitoneal hematoma
presumably following an elective esophagogastroduodenoscopy
(EGD) and colonoscopy. This complication was successfully
managed with laporascopic salvage surgery. We also review the
existing literature on this phenomenon.

CASE REPORT
A 60-year-old man with ESRD on PD presented with a two-week

history of abdominal discomfort. He noticed blood in his catheter
bag following PD the night prior to presentation and was unable
to complete dialysis secondary to catheter malfunction. He
had been on PD for several years with no previous issues. The
patient was not on any anticoagulants or nonsteroidal antiinflammatories. Of note, he had recent screening endoscopic
studies, including EGD and colonoscopy, performed prior to the
onset of his symptoms, both of which were unremarkable with
no biopsies taken. The patient experienced nausea, vomiting,
and left flank pain after the procedure but did not seek medical
care immediately.
No fever or hypotension was evident at the time of presentation.
Physical exam was unremarkable except for bloody peritoneal
effluent. Patient’s laboratory values were significant for white
blood cell count (WBC) of 13.0 mm-3 with 84% neutrophils.
Hemoglobin and hematocrit were 5.2 g/dL and 17.6%. Analysis
of peritoneal fluid showed no organisms seen on the gram
stain. A CT scan of his abdomen showed a large (18 x 12 x 9
cm) retroperitoneal hematoma displacing the left kidney and
extending to the pelvis (Figure 1).
It was suspected the patient developed a retroperitoneal
hematoma after his endoscopic procedure. The patient underwent
urgent HD with a temporary dialysis catheter. Fibrinolytics
administered via the catheter failed to resolve the occlusion. The
patient was then taken to the operating room for exploratory
laparoscopy. A large retroperitoneal hematoma was visualized
on the left side of his abdomen (Figure 2). The spleen had no
evidence of trauma. The tip of the PD catheter was identified in
the pelvis with blood clots around it (Figure 3). It was suspected
J La State Med Soc VOL 168 MARCH/APRIL 2016
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Figure 1. CT scan of patient’s abdomen
showing an 18 x 12 x 9 cm retroperitoneal
hematoma displacing the left kidney and
extending to the pelvis.

the retroperitoneal hematoma ruptured into the peritoneum and
clots clogged the catheter. The pelvic hematoma was evacuated.
The retroperitoneal hematoma had no evidence of active bleeding
and no intervention was required. Clots were flushed from the
catheter with heparin, and it was repositioned in the pelvis. The
patient was restarted on low-volume PD three days after surgery
and increased to full-volume within a week with no further issues.

DISCUSSION
Catheter malfunction is one of the most commonly reported
complications of PD that results in significant morbidity.
Retroperitoneal hematoma as a cause of hemoperitoneum
leading to PD catheter malfunction remains challenging to
identify and treat. A PubMed search identified three case

Figure 2. Intra-operative view of large retroperitoneal hematoma was visualized on the left
side of the patient’s abdomen
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reports describing this phenomenon (Table 1). Previous cases of
retroperitoneal hemorrhage were linked to trauma from femoral
artery catheterization or the use of anticoagulants.7-9 Our case
report is the first to describe a retroperitoneal hematoma caused
by an endoscopic procedure leading to catheter malfunction.
We suspected that the source of bleeding was from torsion of
the stomach or colon leading to rupture of a retroperitoneal
blood vessel. PD catheter malfunction was likely caused by a
combination of the mass effect of the hematoma pressing against
the catheter in the pelvis, along with blood clots clogging the
lumen.
In conclusion, we report an interesting case of a retroperitoneal
hematoma in a man following endoscopic procedures who
underwent successful laparoscopic salvage of his PD catheter.

Figure 3. Intra-operative view of the tip of the peritoneal dialysis catheter in the pelvis with
blood clots surrounding it
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Table 1. Reported cases of retroperitoneal hematoma in peritoneal dialysis patients.

Reference

Age, years

Sex M/F

Presenting
symptoms and signs

Predisposing factors

Abdominal pain, anemia,
hypovolemic shock

Systemic lupus erythematosus, hemodialysis with
femoral catheter
Anticoagulation with
warfarin, spontaneous
hematoma formation

Endovascular
embolization

Cardiac catheterization via
femoral artery

Observation

Fernandez Giron et al,
1996 (31)

44

F

Caldes et al,
2010 (29)

64

M

Sudden onset abdominal
pain

68

M

Flank pain, bright red
peritoneal effluent

Balsera and Guest,
2013 (30)

Present report

60

M

Abdominal pain, nausea,
vomiting; bright red
peritoneal effluent

EGD/Colonoscopy

Treatment

Observation

Laporascopic PD
catheter revision,
clots removed

Given the increasing frequency of PD, it is important to recognize
retroperitoneal hematoma as a possible complication in patients
who receive PD and also undergo endoscopic procedures. In
addition, the need for early surgical intervention to salvage the
catheter in the face of malfunction can be beneficial for improving
patient satisfaction and reducing healthcare costs.
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Tickborne Coinfections in the United States
James H. Diaz, MD
Unlike mosquitoes, ticks transmit the broadest range of pathogens, including bacteria, viruses, and parasites. Ticks have
capitalized on many competitive advantages offered to them by changes in climate and human lifestyle and a greater
abundance of wild animal reservoir hosts no longer effectively controlled. As a result, tick-transmitted coinfections
are increasing today with both recognized and newly discovered pathogens that complicate differential diagnosis and
antimicrobial treatment. Without the support of immunological and molecular diagnostic techniques, usually only
available at federal and some state laboratories, the initial differential diagnosis of tickborne coinfections is complicated
and antimicrobial therapy may not cover coinfections. Therefore, the objectives of this review were to identify the
newly emerging tickborne pathogens in the United States, to describe the evolving epidemiology of tick-transmitted
coinfections, to design a decision tree analysis approach to the clinical diagnosis and management of tickborne
coinfections, and to recommend effective strategies for the control and personal prevention of tickborne diseases.
Clinicians should suspect tickborne coinfections in returning travelers and vacationers with clinical and immunological
evidence of multiple infecting agents, especially in cases of unusual presentation or severity, prolonged duration, or nonresponse to single antibiotic therapy, typically with doxycycline. Decision tree models based on pathogen prevalence
rates in ticks and their zoonotic reservoirs may assist clinicians in diagnosing tickborne coinfections and guiding initial
antimicrobial therapy.

Ticks are versatile arthropod vectors of zoonotic diseases that
are not afflicted by the microorganisms they can transmit during
blood-feeding. Unlike mosquitoes and other arthropods, ticks
transmit the broadest range of pathogens, including bacteria,
viruses, and parasites. Ticks vertically transmit infectious
microorganisms congenitally to their offspring (transovarian
transmission) and disseminate carrier-state infections to all
generational growth stages (trans-stadial transmission). Today,
ticks have capitalized on many competitive advantages provided
to them by changes in climate and human lifestyle and by a greater
abundance of wild animal reservoir hosts no longer effectively
controlled, particularly deer, small mammals, and rodents. In
addition, tick-transmitted coinfections are now increasing with
both unknown and newly discovered pathogens that complicate
differential diagnosis and antimicrobial treatment. As a result, the
objectives of this review were to identify the newly emerging
tickborne pathogens in the United States (U.S.), to describe
the evolving epidemiology of tick-transmitted coinfections, to
design a decision tree analysis approach to the clinical diagnosis
and management of tickborne coinfections, and to recommend
effective strategies for the control and personal prevention of
tickborne diseases.

METHODS
To meet the objectives of this review, Internet search engines
including PubMed, Medline, Ovid, Google®, Google Scholar®
and Cochrane were queried with the key words as medical
subject headings to identify peer-reviewed scientific articles on
newly emerging tick-transmitted infectious diseases and ticktransmitted coinfections in the U.S. The key words included ticks,
tick-transmitted or tickborne infectious diseases, emerging tick-
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FIGURE 1. Amblyomma americanum, the
lone star tick, “questing” for a host. Dorsal
view of a female lone star tick, the vector
of the newly emerging heartland virus
disease and southern tick-associated rash
illness (STARI) in the southeastern US. Note
the “lone star” or spot mark located in the
center of the dorsal surface. Source: US
Centers for Disease Control and Prevention
(CDC), Atlanta, GA USA. CDC Public Health
Image Library (PHIL). PHIL ID # 8683.
Photo courtesy of James Gathany, CDC. No
copyright permission required.

transmitted or tickborne infectious diseases, and tick-transmitted
or tickborne coinfections. Data sources reviewed included case
reports, case series, observational and longitudinal studies, active
and passive surveillance investigations, entomological studies,
and meta-analyses.

RESULTS
NEWLY EMERGING TICKBORNE PATHOGENS IN THE U.S.

Ticks may be asymptomatically co-infected with different
pathogens which can be concurrently transmitted to human
hosts during blood-feeding. There are over 14 tickborne infectious
diseases in the US today, and new tick-transmitted pathogens are
being identified frequently, such as the heartland virus, Borrelia
miyamotoi, and the 364D rickettsial agent, Rickettsia phillipi
(proposed name).1-5
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The heartland virus, a novel thogotovirus, transmitted by the
lone star tick, Amblyomma americanum, was first described in
2009 in two elderly Missouri farmers felt to have ehrlichiosis who
presented with fever, fatigue, headache, confusion, myalgia, and
laboratory evidence of leukopenia and thrombocytopenia (Figure
1).1 In 2013, a fatal case was reported in an 80-year-old man in
Tennessee who presented with the same clinical and laboratory
findings.2 Other than supportive care, there are no specific drug
treatments for heartland virus disease.1, 2
Since 2011, over 50 patients with acute febrile illnesses resembling
Lyme disease without erythema migrans have been described with
Borrelia miyamotoi infections.3 In two cases, immunocompromised
patients developed meningoencephalitis.3 B. miyamotoi infections
are transmitted by the same ixodid ticks that carry Lyme
disease, Ixodes scapularis, the eastern blacklegged tick, and I.
pacificus, the western blacklegged tick.3, 4 Uncomplicated cases
may be effectively treated with oral doxycycline; and the cases
complicated by meningoencephalitis responded to intravenous
therapy with ceftriaxone or penicillin G.3, 4
In July 2008, an 80-year old-man with a tick-bite appearing
eschar, lymphadenitis, and regional lymphadenopathy and three
additional patients with similar presenting manifestations were
reported in northern California.5 An afebrile, “spotless” rickettsial
disease was suspected clinically in all cases.5 Convalescent sera
from all four patients exhibited high immunoglobulin antibody
titers to the Rocky Mountain spotted fever agent, Rickettsia
rickettsii, and also to a new spotted fever group rickettsia, Rickettsia
364D; later detected in the Pacific Coast tick, Dermacentor

occidentalis.5 All patients were effectively treated with oral
doxycycline over a two-week course.5
In each case of these newly described tick-transmitted diseases,
another tickborne disease was initially suspected. Ehrlichiosis
was suspected in the heartland virus cases; Lyme disease in the
B. miyamotoi cases; and “spotless” Rocky Mountain spotted fever
in the Rickettsia 364D cases. In addition, the tick vectors in all of
these cases were known to transmit other pathogens to man and
animals during blood-feeding.
In summary, all of the emerging tick-transmitted infections in the
U.S. today share many of the presenting clinical manifestations of
common flu-like illnesses with fatigue, fever, headache, malaise,
arthralgia, and myalgia; and all often have similar general
laboratory findings, especially leukopenia and thrombocytopenia.
Without the support of immunological and molecular diagnostic
techniques, usually only available at distant federal and some
state laboratories, the initial differential diagnosis of tickborne
coinfections is complicated, and antimicrobial therapy may
not cover coinfections. For example, doxycycline treatment is
effective for early Lyme disease and most rickettsial diseases, but
not for babesiosis, which requires treatment with antimalarials.
THE DESCRIPTIVE EPIDEMIOLOGY OF TICKBORNE INFECTIOUS
DISEASES IN THE U.S.

Tickborne infectious diseases are an increasing public health
burden in the U.S. today for several reasons that include human
risk factors and the ecology of tick-transmitted diseases. The

FIGURE 2. United States
(US) cases of Lyme disease,
ehrlichiosis, anaplasmosis,
babesiosis, and spotted fever
group rickettsioses reported
to the US Centers for Disease
Control and Prevention (CDC),
2001-2013. Source: Mead
P, Hinckley A, Hook S, Beard
CB. TickNET—A collaborative
public health approach to
tickborne disease surveillance
and research. Emerg Infect
Dis 2015; 21: 1574-1577.
Available at www.cdc.gov/
eid. No copyright permission
required.
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FIGURE 3. The geographic distributions of the leading tickborne infectious diseases in the
US reported to the US Centers for Disease Control and Prevention (CDC) in 2013. Note the
overlapping focal geographic distribution patterns of human cases (each dot represents
one case based on patient residence) of Lyme disease, anaplasmosis, and babesiosis, the
most common tickborne coinfections, in the Northeast and Upper Midwest (Minnesota and
Wisconsin). Source: Mead P, Hinckley A, Hook S, Beard CB. TickNET—A collaborative public
health approach to tickborne disease surveillance and research. Emerg Infect Dis 2015; 21:
1574-1577. Available at www.cdc.gov/eid. No copyright permission required.

the shared summer seasonality of tickborne infectious diseases
in highly focal areas of the U.S., such as the clustering of Lyme
disease, anaplasmosis, and babesiosis cases in the Northeast and
Upper Midwest; and (4) the ability of ticks to be coinfected with
and capable of transmitting multiple pathogens during human
blood-feeding.
The most common tickborne infectious
disease in the U.S. today is Lyme disease
with over 37,000 cases reported to the
U.S. Centers for Disease Control and
Prevention (CDC) each year, and an annual
incidence rate of 106.6 cases/100,000
persons.7, 8 Much less common, but also
increasingly reported tickborne diseases
in the US include anaplasmosis, babesiosis,
and ehrlichiosis.6 The incidence rate for
anaplasmosis increased from 1.4 cases/
million persons in 2000 to 6.1 cases/million
persons in 2010.6 In 2013, 27 states with
most cases confined to only seven states in
the Northeast (CT, MA, NJ, NY, RI) and upper
Midwest (MN, WI) reported 1, 762 cases of
babesiosis, which only became a reportable
disease in 2011.6 In 2000, the incidence rate
for ehrlichiosis was less than 1 case/million
persons, increasing to 3.4 cases/million
persons in 2008, and dropping to 2.5 cases/
million persons in 2010; with most cases
caused by Ehrlichia chaffeensis.6 The annual
numbers of U.S. cases of Lyme disease,
ehrlichiosis, anaplasmosis, babesiosis, and
spotted fever group rickettsioses reported
to the CDC over the period, 2001-2013, are
compared by a histogram in Figure 2.8

greatest human risk factors for tickborne infectious diseases
worldwide include travel to and prolonged outdoor exposures
in regionally endemic areas; male gender; age over 40-50 years;
and a compromised immune system from cancer chemotherapy,
organ transplant rejection therapy, or advanced human
immunodeficiency virus infection. 6 The disease ecology of
tick-transmitted infections also provides important reasons for
the increasing burden of tickborne disease including: (1) the
newly described known agents of tickborne infections, such as
the heartland virus; (2) the newly described unknown agents of
tickborne infections, such as the causative agent of southern
tick-associated rash illness (STARI); (3) the increasing incidences
of the most common tickborne infectious diseases, such as
Lyme disease, anaplasmosis, babesiosis, and ehrlichiosis; (4)
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Since anaplasmosis and babesiosis share
the same tick vector, summer seasonality,
and focal distribution in the Northeast and
Midwest as Lyme disease, they are more
commonly reported in coinfections with
Lyme disease. Figure 3 includes maps of
the geographic distributions of the leading
tickborne diseases in the U.S. in 2013, and
demonstrates the shared focal geographic distribution patterns
of human cases of Lyme disease, anaplasmosis, and babesiosis in
the Northeast and Upper Midwest (Minnesota and Wisconsin).8
THE EPIDEMIOLOGY OF TICKBORNE COINFECTIONS IN THE U.S.

The prevalence of coinfecting pathogens among ticks is
determined by several factors including the regional geographic
distributions of tick vectors, regional tick density, and existing
endemic coinfections among ticks and their zoonotic reservoir
hosts. All of these factors contribute to the risks of tick-transmitted
coinfections in humans. Table 1 presents the most common tick
species capable of transmitting multiple pathogens concurrently
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Table 1. Potential Tick-Transmitted Coinfections in the United States (US)
Tick vectors
(Genus species)

Comments on
transmission patterns

Common names

Geographic distributions

Potential coinfections (Causative agents)

Amblyomma
americanum

Lone star tick

Eastern and
Southeastern US

Ehrlichiosis (Ehrlichia chaffeensis, E. ewingii)
Southern tick-associated rash illness (STARI)
(Borrelia lonestari?)
Rocky Mountain spotted fever
(Rickettsia rickettsia)
Tularemia (Francisella tularensis)
Heartland virus (Thogotovirus)

Females & nymphs
primarily transmit
pathogens.

Amblyomma
maculatum

Gulf Coast tick

Southeastern Gulf Coast

Rickettsia parkeri rickettsiosis

Prominent tick-bite eschar

Dermacentor
andersoni

Rocky Mountain
wood tick

Rocky Mountain states
& south-western Canada
(elevation 4,000-10,500 ft.)

Rocky Mountain spotted fever (Rickettsia
rickettsii) Colorado tick fever
(Coltivirus) Tularemia

Adults primarily transmit
pathogens.

Dermacentor
occidentalis

Pacific Coast tick

Coastal California

364D rickettsiosis (Rickettsia phillipi)

Prominent tick-bite eschar

Dermacentor
variabilis

American dog
tick

Widely distributed east
of the Rockies; few areas
along Pacific Coast

Rocky Mountain spotted fever (RMSF)
Tularemia

Adults primarily transmit
pathogens.

Ixodes cookei

Groundhog tick
(woodchuck tick)

Widely distributed eastern
halves of US & Canada

Powassan virus disease (Flavivirus)

Meningoencephalitis has a
10% case fatality rate.

Ixodes pacificus

Western
blacklegged tick

Pacific Coast, especially
northern California

Lyme disease (Borrelia burgdorferi)
Anaplasmosis, (formerly human
granulocytic ehrlichiosis) (Anaplasma
phagocytophilum)

Adults primarily transmit
pathogens.

Ixodes scapularis

Eastern
blacklegged tick
(deer tick)

Widely distributed in
northeastern US, especially
coastal islands, and in the
upper mid-western US

Lyme disease Babesiosis
(Babesia microti & others) Anaplasmosis
Powassan disease (Powassan virus)

Females & nymphs
primarily transmit
pathogens.

Rhipicephalus
sanguineus

American (brown)
dog tick

Worldwide

RMSF (southwestern US &
along US-Mexico border)

Dogs are preferred
reservoir hosts.

Ornithodoros
species soft
(Argasidae) ticks

Soft tick

Widely distributed western
half of US & southwestern
Canada

Tickborne relapsing fever
(Borrelia hermsii, B. parkeri, B. turicatae)

All tick stages emerge
nightly from walls &
fireplaces to blood-feed on
humans sleeping in rodentinfested mountain cabins

during blood-feeding as stratified by their regional geographic
distributions in the U.S.

ixodid tick coinfections occurred at significantly lower prevalence
rates than in the Northeast.10

COINFECTIONS IN TICKS IN THE U.S.

In Wisconsin, I. scapularis adult ticks had coinfection rates of
2% with B. burgdorferi and A. phagocytophilum.10 In northern
California, I. pacificus ticks, the regional tick vectors of Lyme
disease on the West Coast, had a 1% dual infection rate with B.
burgdoferi and A. phagocytophilum.10

Prevalence studies on large numbers of regionally collected ticks
using polymerase chain reaction (PCR) molecular techniques
to identify species-specific DNA have confirmed coinfections
of Borrelia burgdorferi, the causative agent of Lyme disease,
Anaplasma phagocytophilum, the causative agent of anaplasmosis,
and Babesia microti, the causative agent of babesiosis. In the Lyme
disease-endemic regions of the Northeast, specifically New York,
New Jersey Connecticut, and Massachusetts, approximately 28%
of Ixodes scapularis ticks had dual infections with B. burgdorferi and
A. phagocytophilum.9 In other regional, geographic pockets of
Lyme disease endemicity, such as Wisconsin and California, adult

In 2014, Prusinski and co-investigators used PCR to determine
the prevalence rates of infection with B. burgdorferi, A.
phagocytophilum, and B. microti in a large sample of I. scapularis
ticks (N = 11,204 ticks with 3,300 nymphs and 7,704 adults)
collected from public recreational areas in the Hudson River
Valley Region of New York during the period 2003-2006.11 The
authors reported the overall prevalence of B. burgdorferi, A.
J La State Med Soc VOL 168 MARCH/APRIL 2016

47

JOURNAL OF THE LOUISIANA STATE MEDICAL SOCIETY

phagocytophilum, and B. microti to be 14.4%, 6.5%, and 2.7%
in nymphs; and 45.7%, 12.3%, and 2.5% in adult ticks.11 These
prevalence rates varied regionally and temporally during the
reporting period and were directly related to tick density.11 The
average rate of polymicrobial infections for nymphs and adults
was 1.5% and 8.5% respectively.11 Coinfections with B. burgdorferi
and A. phagocytophilum occurred in 0.5% of nymphs and 6.3% of
adults.11 Coinfections with B. burgdorferi and B. microti occurred
in 1.0% of nymphs and 1.5% of adults. Coinfections with A.
phagocytophilum and B. microti occurred in 0.05% of nymphs and
0.6% of adults.11 Thirty-three individual adult ticks from seven
study sites in four counties tested positive for simultaneous
infections with all three agents by PCR.11 The authors concluded
that the causative microbial agents of Lyme disease, anaplasmosis,
and babesiosis could be transmitted simultaneously to humans
by blood-feeding adult I. scapularis ticks in upstate New York
recreational areas, but this would be significantly less likely than
the transmission of B. burgdorferi alone or B. burgdorferi and A.
phagocytophilum concurrently.11
In an investigation designed to determine if co-infections with B.
burgdorferi, A. phagocytophilum, and B. microti in Ixodes scapularis
ticks that fed on known animal reservoir hosts in New York
occurred at frequencies greater than predicted by chance, Hersh
and co-investigators initially measured the infection prevalence
rates in 4,368 questing nymphs using PCR.12 Next the investigators
identified coinfection rates in 3,275 tick larvae fed on known
wild animal hosts.12 The authors reported the following results.
(1) There was 83% more coinfections with B. burgdorferi and B.
microti in questing nymphs than predicted by chance alone.12 (2)
This pattern of increased coinfection was repeated in larvae that
fed on small mammals, primarily rodents, but not on squirrels,
larger mammals, and birds.12 (3) Nymphal coinfections with B.
burgdorferi and A. phagocytophilum were less common; and fewer
coinfections of A. phagocytophilum and B. microti than predicted
by chance alone were observed in both questing nymphs and
larvae the fed on small mammals.12 The authors concluded that
blood-feeding I. scapularis nymphs, less likely to be noticed during
human blood-feeding, posed a significant risk of transmitting
coinfections with B. burgdorferi and B. microti in New York.12
In an investigation of infection and coinfection rates of A.
phagocytophilum variants, Babesia species, B. burgdorferi, and a
rickettsial endosymbiont in 394 questing adult I. scapularis ticks
collected from sites in four states (Indiana, Maine, Pennsylvania,
and Wisconsin), Steiner and coauthors reported the following
findings following mass PCR analysis.13 (1) A single infectious
agent was detected in 55% of ticks; (2) two or more infectious
agents were detected in 45% of ticks; (3) of these, 37% harbored
two agents and 8% harbored 3 agents; (4) one male tick from
Wisconsin harbored all four microorganisms; and (5) the highest
rates of coinfections were by the ixodid rickettsial endosymbiont
and B. burgdorferi.13 The authors concluded that I. scapularis adults
could host a varied array of pathogenic and symbiotic agents
in the Midwest and could transmit several infectious agents
concurrently to humans when blood-feeding.13
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In California, I. pacificus nymphs and adults, the regional vectors
of Lyme disease, account for approximately 60% of all tick
attachments on animals.14 In a PCR prevalence study of 158
nymphs, 1.3% of them were coinfected with A. phagocytophilum
and B. burgdorferi.14
In summary, several studies of tick coinfection prevalence rates
in Lyme disease-endemic regions of the U.S. have confirmed that
coinfections can occur in ixodid nymphs and adults, more often
with B. burgdorferi and B. microti than with B. burgdorferi and A.
phagocytophilum.
COINFECTIONS IN WILD ANIMAL RESERVOIR HOSTS IN THE US

Ixodes scapularis ticks can concurrently harbor B. burgdorferi, A.
phagocytophilum, and B. microti and transmit them to a host
animal in a single tick bite.10 In the eastern U.S., the preferred
wild animal host reservoir for I. scapularis transmitted infectious
diseases is the white-footed mouse.15 In the western U.S., I.
pacificus can harbor B. burgdorferi and A. phagocytophilum
concurrently and transmit these pathogens to their preferred wild
animal host reservoir, the dusky-footed wood rat, in a single bite.16
In Connecticut, Stafford et al., found the prevalence of coinfections
with Ehrlichhia species, Borrelia burgdorferi, and Babesia microti in
a sample of 50 mice collected from four locations to range from
53.8% to 68.2%.15 In a similar study in Colorado, 119 rodents of four
different species (Nemotoma mexicana, Peromyscus maniculatus,
Peromyscus difficilis, and Microtus ochrogaster) were tested by
PCR for coinfections with Ehrlichia species or B. burgdorferi.17 A
significantly greater number of N. mexicana and P. maniculatus
rodents were coinfected with Ehrlichia species and B. burgdorferi
than in the other two species of rodents with a coinfection
prevalence rate of 69.2% similar to the 53.8%-68.2% range of
coinfected rodents in the study performed in Connecticut.15, 17
In a California study designed to evaluate the prevalence of
coinfections with B. burgdorferi and A. phagocytophilum in sciurid
rodents, researchers trapped animals in four state parks in 13
counties including 37 western gray squirrels, nine nonnative
eastern gray squirrels, a nonnative eastern fox squirrel, four
Douglas squirrels, and two northern flying squirrels.13 Fifteen
coinfections of western gray squirrels were confirmed by PCR and
identified western gray squirrels as preferred wild animal reservoir
hosts for B. burgdorferi and A. phagocytophilum in California.16 The
authors concluded that I. pacificus nymphs and adults feeding
on western gray squirrels coinfected with B. burgdorferi and A.
phagocytophilum could transmit these agents concurrently to
humans during blood feeding.16
In summary, several molecular studies of pathogen coinfection
prevalence rates in preferred wild animal reservoir hosts have
now confirmed that pathogen coinfections with B. burgdorferi,
B. microti, and A. phagocytophilum do occur in regional zoonotic
reservoir hosts and that nymphs and adults that feed on
coinfected animal hosts can transmit these agents concurrently
to humans during blood-feeding .
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Table 2. The Clinical Manifestations, Laboratory Diagnosis, and Treatment of Tick-Transmitted
Tickborne
diseases
(causative
agents)
Anaplasmosis
(Anaplasma
phagocytophilum)
Babesiosis
(Babesia
microti)

Incubation
periods

Clinical manifestations

Laboratory findings

Recommended treatments

General: anemia, leukopenia + left
shift, thrombocytopenia, transaminitis.
Confirmatory: intracytoplasmic morulae within
granulocytes on blood smears; 4-fold rise in
IgG Abs by IFA on paired sera; DNA detection
by PCR.
General: anemia, leukopenia,
thrombocytopenia, transaminitis,  BUN/
creatinine. Confirmatory: parasites within rbcs
on blood smears; IgG Abs by IFA on paired sera;
DNA detection by PCR.

Adults & children: Doxycycline 2.2
mg/kg per dose or 100 mg/kg po or
iv bid x 10-14 days.

Resembles anaplasmosis with flu-like malaise, fatigue,
fever, chills, headache, GI upset, conjunctival injection,
confusion, rash in 30% of adults & 60% of children.

General: anemia, leukopenia + left
shift, thrombocytopenia, transaminitis.
Confirmatory: intracytoplasmic morulae within
monocytes (E. chaffeensis) or granulocytes (E.
ewingii) on blood smears; 4-fold rise in IgG Abs
by IFA on paired sera; DNA detection by PCR.

Adults & children: Doxycycline 2.2
mg/kg per dose or 100 mg/kg po or
iv bid x 10-14 days.

1-2 weeks

Flu-like malaise, fatigue, fever, chills, headache, GI
upset, stiff neck, confusion.

1 week2 months

Flu-like malaise, fatigue, fever, chills, headache, GI
upset, myalgia, arthralgia, conjunctival injection
+ photophobia, hepatosplenomegaly, jaundice.
Asplenic & immunocompromised patients are at
higher risk.

Ehrlichiosis
(Ehrlichia
chaffeensis, E.
ewingii)

Coinfections

Atovaquone 750 mg po bid +
azithromycin 500-1,000 mg po day 1
decrease to 250-1,000 mg po bid after
initial dose x 7-10 days. For severe
cases: Clindamycin po or v tid +
quinine 650 mg po tid x 7-10 days.

Lyme disease
(Borrelia
burgdorferi)

3-30 days

Localized (early): erythema migrans target-like
rash, flu-like malaise, fatigue, fever, chills, headache,
GI upset, myalgia, arthralgia, lymphadenopathy.
Disseminated (late): Rheumatologic = migratory
arthritis, bursitis, joint effusions, Baker’s cysts. Cardiac
= myocarditis, pericarditis, conduction blocks.
Neurologic = Bell’s palsy, radiculopathy, meningitis,
encephalitis.

General:  ESR, transaminitis, hematuria,
proteinuria, CSF lymphocytic pleocytosis.
Confirmatory: spirochetes isolated from
specimens;  in IgM or IgG Abs by EIA or IFA
followed by Western blot.

Adults: Doxycycline 100 mg/kg po
or iv bid x 14-21 days, or amoxicillin
500 mg po tid x 14 days.
Children: Amoxicillin 50 mg/kg/day
po in 3 divided doses x 14-21 days.

Southern
tick-associated
rash illness
(STARI)
(Borrelia
lonestari?)

3-30 days

Similar to early, localized Lyme disease with erythema
migrans target-like rash, flu-like malaise, fatigue, fever, chills,
headache, GI upset; no late, disseminated stage or long-term
sequelae.

No specific lab tests.

Most treat as early Lyme disease.

Rocky
Mountain
spotted fever
(Rickettsia
rickettsia)

2-14 days

Flu-like malaise, fatigue, fever, chills, severe headache,
GI upset, cough, conjunctival injection + photophobia,
confusion, focal neurologic deficits, maculopapular
rash 2-5 days after fever onset 1st on extremities then
spreading to trunk. Petechial rash by day 6 or later
indicates disease progression.

General: Mild transaminitis, thrombocytopenia,
hyponatremia. Confirmatory: 4-fold rise in IgG
Abs by IFA on paired sera; DNA detection in skin
biopsy by PCR; immunohistochemical stain to
demonstrate organism in specimens.

Adults & children: Doxycycline 2.2
mg/kg per dose or 100 mg/kg po or
iv bid x 5-7 days.

Tularemia
(Francisella
tularensis)

3-5 days
(range 1-21
days)

Flu-like malaise, fatigue, fever, chills, headache,
GI upset, myalgia, cough, sore throat. Types:
Ulceroglandular = bite-site ulcer + regional
lymphadenopathy. Oculoglandular = conjunctivitis
+ lacrimation, photophobia + regional
lymphadenopathy. Oropharyngeal = severe sore
throat + regional lymphadenopathy. Pneumonic =
cough, chest pain, hilar adenopathy, pleural effusions,
pneumonic infiltrates.

General:  ESR, leukocytosis,
thrombocytopenia, transaminitis,
myoglobinuria,  CPK.
Confirmatory: 4-fold rise in antibody titer in
paired sera; isolation of organism from clinical
specimens; detection of organism by IFA.

Adults: Doxycycline 100 mg/kg po
or iv bid x 10-14 days; or ciprofloxacin
400 mg po or iv bid x 10-14 days. For
severe cases: Streptomycin 1 g im bid
x 10 days; or gentamicin 5 mg/kg im or
iv q d x 10 days. Children: ciprofloxacin
15 mg/kg po or iv bid x 10 days; or
streptomycin 15 mg/kg im bid x 10
days; or gentamicin 2.5 mg/kg im or iv
tid x 10 days.

Tickborne
relapsing
fever (Borrelia
hermsii, B.
miyamotoi, &
others)

7 days with
recurring
episodes
of fever
x 3 days
separated
by afebrile
periods of 7
days.

Flu-like malaise, headache, fever, chills, GI upset,
arthralgia. High risk of meningoencephalitis in
immunocompromised.

General: leukocytosis + left shift,
thrombocytopenia, mild  serum bilirubin.
Confirmatory: Borrelia spirochetes observed in
blood smears, bone marrow, or CSF.

Tetracycline 500 mg po qid x 10
days; or erythromycin 500 mg (12.5
mg/kg) qid x 10 days. For CNS
involvement: ceftriaxone 2 g/d x
10-14 days. Jarisch-Herxheimer
reaction risk within 4 hours of
initiating antibiotics.

Colorado
tick fever
(Colorado tick
fever virusColtivirus)

1-14 days

Flu-like lethargy, fever, chills, headache, myalgia,
conjunctival injection, pharyngeal edema,
lymphadenopathy, maculopapular or petechial rash
in < 20%; 50% of patients have symptoms remitting
after 2-4 days & recurring 1-3 days later.

General: leukopenia, thrombocytopenia.
Confirmatory: isolation by culture and RT-PCR
for viral RNA; rise in IgM Abs by EIA or IFA on
convalescent serum.

Supportive care only.

Powassan
virus disease
or encephalitis
(Powassan
virusFlavivirus)

1-4 weeks

Generalized weakness, fever, headache, vomiting
progresses to meningoencephalitis & may include
meningismus, seizures, cranial nerve palsies, aphasia,
& paresis.

General: CSF lymphocytic pleocytosis, normal
to mildly elevated protein, & normal glucose.
Confirmatory:  virus-specific IgM Abs in
serum or CSF; plaque reduction neutralization
tests to rule out cross-reacting Abs from
other flaviviral infections (West Nile, St. Louis,
dengue); viral RNA detection in acute CSF
specimens by RT-PCR.

Supportive care only.

Heartland
virus
(Thogotovirus)

1-14 days

Flu-like lethargy, fatigue, fever, chills, confusion.
Elderly at risk of fatal coagulopathy & multi-organ
failure.

General: leukopenia, thrombocytopenia.
Confirmatory: plaque reduction neutralization
for Heartland virus Abs; Heartland virus RNA
detection by RT-PCR in blood.

Supportive care only.

Abs: antibodies; CSF: cerebrospinal fluid; CPK: creatine phosphokinase; EIA: enzyme-linked immunosorbent assay; ESR: erythrocyte sedimentation rate; GI: gastrointestinal;
PCR: polymerase chain reaction; Rbcs: red blood cells; RT-PCR: reverse-transcriptase polymerase chain reaction.
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HUMAN TICKBORNE COINFECTIONS IN THE U.S.

with doxycycline.

In 1996, Krause and co-investigators initially reported increased
duration and severity of illness in patients co-infected with the
Lyme disease spirochete, Borrelia burgdorferi, and Babesia microti,
the protozoan agent of babesiosis.18 In 1997, Schwartz and
co-investigators in the Eastern U.S. first identified coinfections
in ixodid ticks with Borrelia burgdorferi and Anaplasma
phagocytophilum, the bacterial agent of anaplasmosis (formerly
human granulocytic ehrlichiosis).19 In 1997, Nadelman and coauthors reported the first U.S. case of concurrent Lyme borreliosis
and anaplasmosis.20

APPLYING DECISION TREE MODELS TO THE DIAGNOSIS AND
MANAGEMENT OF TICKBORNE COINFECTIONS

In 2002, Belongia reviewed the epidemiology and impact of
human coinfections from ixodid tick bites in the U.S. and reached
the following conclusions.21 (1) Ixodid tick coinfections with
Borrelia burgdorferi and Babesia microti ranged regionally from
2% in New Jersey to 19% on Nantucket Island, Massachusetts.21
(2) Ixodid tick coinfections with Borrelia burgdorferi and
Anaplasma phagocytophilum were consistently less common
regionally, ranging from 1-6% in six selected regions, with
occasional regional pockets of much higher prevalence (26%
in Westchester County, New York).21 (3) Among patients with
confirmed tickborne coinfections, the highest regional coinfection
rates reached 39%; and the most commonly diagnosed human
tickborne coinfections in the Eastern US were Lyme borreliosis
and babesiosis, which accounted for 80% of coinfections.21 (4)
Human coinfections with Lyme borreliosis and anaplasmosis
were less common and accounted for 3%-15% of coinfections in
Connecticut and Wisconsin.21 (5) As initially described by Krause
and co-investigators in 1996, coinfections with Lyme borreliosis
and babesiosis were more severe with a longer duration of
illness than Lyme borreliosis alone.18, 21 (6) Lastly, clinicians should
always consider the possibility of tickborne coinfections; order
appropriate laboratory tests for the molecular or immunological
detection of multiple tickborne pathogens; and prescribe the
most appropriate antimicrobials for each infecting agent.18, 21
Present immunological data shows that there have been varying
combinations of human coinfections with B. burgdorferi, B. microti,
and Anaplasma phagocytophilum in the Midwest and northeastern
United States. In a meta-analysis of coinfections acquired from
Ixodes species ticks in the U.S. and Europe, Swanson and coauthors
have reported similar prevalence rates of coinfections with either
B. burgdorferi and B. microti, or B. burgdorferi and Anaplasma
phagocytophilum in Lyme disease-endemic areas.22 Humans
coinfected with Lyme disease and babesiosis appeared to have
more intense, prolonged symptoms than in those with either
Lyme disease alone or Lyme disease and anaplasmosis, both
of which can be effectively treated with doxycycline (Table 2).22
Clinicians should suspect tickborne coinfections in returning
travelers and vacationers from tick endemic regions with clinical
and immunological evidence of multiple infecting agents,
especially in cases of unusual presentation or severity, prolonged
duration, or non-response to single antibiotic therapy, typically
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The immunological confirmation of tickborne coinfections by
rising antibody titers in paired serum samples and/or by nucleic
acid determinations using PCR or reverse transcriptase (RT)-PCR
will take a significant period of time and may only be available
in state and federal reference laboratories. Some tickborne
infections, such as Rocky Mountain spotted fever, Lyme disease
meningoencephalitis, and babesiosis with hepatosplenomegaly
may require immediate, empiric intravenous antibiotic
management prior to confirmatory laboratory diagnoses (Table
2). In such cases, clinicians are advised to generate decision tree
models to expose potential coinfections based on the following
factors: (1) the regional distributions and prevalence rates of
potentially coinfected tick vectors; (2) tick identification by
experts; and (3) any cutaneous presenting manifestations of tick
bites, such as eschars or erythema migrans, if present. Figure 3
depicts a decision tree model for determining potential tickborne
coinfections and guiding initial antimicrobial therapy following
tick bites in the southeastern U.S. Figure 4 depicts a decision
tree model for determining potential tickborne coinfections and
guiding initial antimicrobial therapy following tick bites in the
northeastern U.S., the geographic region with the highest tick
coinfection rates.
GENERAL AND SPECIFIC MEASURES FOR THE MANAGEMENT, CONTROL,
AND PREVENTION OF TICKBORNE INFECTIOUS DISEASES

Table 2 describes the incubation periods and clinical
manifestations, general and specific confirmatory diagnostic
laboratory findings, and recommended antimicrobial treatments
for the most common tick-transmitted diseases in the U.S. today.
The remaining general measures for the management, control,
and prevention of tickborne infectious diseases include proper
tick removal, tick identification, personal protection, and vector
control.
Most patients do not recall painless tick bites, especially bites
by diminutive nymphs, and attachment sites may be unseen or
hidden by hair. Nevertheless, tick localization and removal for
expert identification as soon as possible, preferably within 24
hours, remain recommended strategies to prevent tickborne
infections. Ticks should be removed with forceps or fine-tipped
tweezers gripped close to the point of skin attachment with gentle,
steady traction applied to avoid decapitating ticks and leaving
imbedded mouthparts with pathogen-filled salivary glands.6
Ticks should always be removed with forceps (or tweezers) and
not fingers as squishing ticks could potentially transmit several
tickborne microbial diseases across dermal barriers or create
infectious aerosols. Ticks should be removed in contiguity with
their feeding mouthparts, rather than burning ticks with spent
matches, or painting embedded ticks with adhesives, solvents,
or nail polishes.6
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FIGURE 4. The Application of a Decision Tree Analysis Model to the Diagnosis of Potential Tickborne Coinfections in the Southeastern United States (U.S.).
RMSF: Rocky Mountain spotted fever;
STARI: Southern tick-associated rash illness.
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FIGURE 5. The Application of a Decision Tree Analysis Model to the Diagnose Potential Tickborne Coinfections in the Northeaster United States (U.S.), the region with the highest tick
coinfection rate.
RMSF: Rocky Mountain spotted fever.
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Effective strategies for the prevention and control of tickborne
infections include personal protective measures and landscape
management. Personal protective measures include wearing
appropriate light-colored clothing, applying pyrethroidcontaining insect repellants to clothing and DEET (N, N-diethylmeta-toluamide) or picaridin to exposed skin, and performing
regular whole body tick-checks.6 Wearing long pants tucked
into socks, long-sleeved shirts, and light-colored clothing can
aide in keeping ticks off of the skin and in making them easier
to spot on clothing.6 Spraying and/or impregnating clothing
with pyrethroid-containing insecticides are highly effective
repellant strategies against ticks and other insects.6 The topical
application of insect repellants containing 10-50% formulations
of N, N-diethyl-meta-toluamide (DEET) or 20% picaridin directly
on exposed skin is another effective and recommended measure
while outdoors in tick-infested areas, with less concentrated
formulations of DEET (≤ 30%) recommended for children.
Landscape management strategies to prevent tickborne diseases
include widespread application of acaricides over tick-preferred
ecosystems, removal of vegetation and leaf litter near homes and
recreation sites, and creation of dry barriers of gravel, stone, rocks,
or wood chips between forested areas and yards or playgrounds.

CONCLUSIONS
Several studies of tick coinfection prevalence rates in Lyme
disease-endemic regions of the U.S. have confirmed that
coinfections now occur in ixodid tick nymphs and adults, more
often with B. burgdorferi and B. microti than with B. burgdorferi
and A. phagocytophilum. Without the support of immunological
and molecular diagnostic techniques, usually only available
at distant federal and some state laboratories, the initial
differential diagnosis of tickborne coinfections is complicated
and antimicrobial therapy may not cover coinfections. Clinicians
should suspect tickborne coinfections in travelers and vacationers
returning from tickborne disease-endemic regions with clinical
and immunological evidence of multiple infecting agents,
especially in cases of unusual presentation or severity, prolonged
duration, or non-response to single antibiotic therapy, typically
with doxycycline. Decision tree models based on pathogen
prevalence rates in ticks and their animal reservoirs and on the
presence or absence of tick-bite stigmata, such as eschars and
rashes, will assist clinicians in diagnosing tickborne coinfections
and guiding initial antimicrobial therapy.
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Traumatic Presentation of a
Periorbital Dermoid Cyst: A Case Report
Kiranya Tipirneni, BA; John Carter, MD; Michael Marino, MD; Rohan R. Walvekar, MD
Dermoid cysts are largely considered benign, developmental neoplasms that frequently present during childhood.
Orbitofacial dermoids represent a unique group of embryologically derived soft tissue masses that often present
as localized, well-circumscribed swellings along the embryonal suture lines. Clinical presentation is variable, but in
rare instances, may be preceded by local trauma, possibly suggesting an inciting event as the initial stimulus to cyst
enlargement. Although dermoid cysts tend to remain clinically benign, their natural history of gradual enlargement
necessitates complete surgical excision to prevent complications.

INTRODUCTION
Dermoid cysts are largely considered benign, developmental
choristomas1 (i.e. heterotropic neoplasms) that frequently present
during childhood, but may present at a wide range of ages.1, 2
They represent one of the most common space-occupying lesions
of the orbit and are the most common orbital lesion found in
children, accounting for nearly half of all periorbital masses in
the pediatric age group.1, 3 Craniofacial dermoids represent a
unique group of embryologically derived soft tissue inclusion
abnormalities, and constitute approximately 7% of all dermoids.2,
4, 5
These benign, cystic teratomas are further categorized by their
relationship to the bony orbit and location within the soft tissue.6, 7

CASE REPORT
A 43-year old male presented to clinic with a three-month history
of an enlarging mass originating from the right superolateral
orbit extending temporally. The patient first noted the mass four
years prior following an incident in which a jackhammer recoiled
into his face. At the time of presentation, he reported an increase
in size of the mass over the past year, which began to obstruct
his right lateral visual field. He denied blurred vision, diplopia,
orbital pain, facial numbness, or headaches. Aside from a history
of hypertension, the patient reported no additional past medical
history.
The clinical examination revealed a soft and mobile compressible
mass. No tenderness to palpation was elicited. His cranial nerve
exam was within normal limits, including facial and extraocular
muscle function.
Contrasted maxillofacial axial computed tomography
demonstrated a 1 cm x 5.5 cm x 3.7 cm well circumscribed cystic
mass with a fat-fluid level within the subcutaneous tissues of
the lateral margin of the right orbit overlying the right zygoma
and extending into the superolateral orbit (Figure A). Axial
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bone window demonstrated bony thinning at the level of the
zygomaticofrontal suture (Figure B).
The patient underwent open surgical resection of the cystic lesion
without complication. Histopathology revealed a keratinizing
squamous epithelium with pilosebaceous structures in the cyst
wall consistent with a dermoid cyst.

DISCUSSION
Orbital dermoid cysts are believed to be embryologically derived
heterotopic neoplasms resulting from entrapped aberrant
primordial tissues during early embryological development.6
During neural tube closure between weeks three and five,
ectodermal elements may become entrapped adjacent to fetal
suture lines, thus forming the classic dermoid cyst with both dermal
and epidermal derivatives.1, 2, 5, 6 These developmental choristomas
consist of functionally normal tissue in an abnormal location.6
The most common locations are periorbital (zygomaticofrontal
suture), nasal (frontonasal suture and rhinion), intraoral, scalp
(anterior fontanelle and cranial sutures), and postauricular.5 For
orbital dermoids, the most common site is the lateral aspect of
the orbit, often in the superotemporal quadrant.1,6 Histologically,
dermoids must contain 2 germ cell layers and typically have a welldefined wall with an inner lining of keratinized stratified squamous
epithelium.1, 2 Microscopic examination of the epithelial wall may
reveal a chronic granulomatous inflammation with epithelioid
and foreign body giant cells,6 however, this is more commonly
observed if the cyst has ruptured.7 Dermoid cysts are frequently
composed of keratin, epithelial debris, sebaceous material, eccrine
glands, hair and/or oily fluid.1, 2, 5 This association with mature
adnexal structures differentiates them from epidermoid cysts,
which characteristically lack such adnexa.
Though clinical presentation is variable and in many cases
asymptomatic, it often depends upon classification of the
periorbital cyst in relation to the bony orbital septum. 6
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Figure A: Contrasted maxillofacial axial CT demonstrated a 1 cm x 5.5 cm x 3.7 cm well circumscribed cystic mass with a fat-fluid level within the subcutaneous tissues of the lateral
margin of the right orbit overlying the right zygoma and extending into the superolateral
orbit (red arrow).

Figure B: Axial bone window demonstrated bony thinning at the level of the zygomaticofrontal suture (red arrow). Fat-fluid level (white arrow).

This classification results in two types of dermoid cysts: superficial
(simple, exophytic) and deep (complicated, endophytic).6
Superficial dermoid cysts classically present in early childhood
as a solitary slow-growing, localized, well-circumscribed
subcutaneous mass along embryonal suture lines.4-6 Superficial
dermoids are often discovered incidentally, but they are rarely
painful and generally do not affect eyelid and ocular functions.6
Deep orbital dermoids, however, tend to remain clinically
dormant until adolescence or adulthood when gradual growth
causes symptoms secondary to mass effect.6, 7 These patients may
present with proptosis, eye displacement, visual or oculomotor
disturbance, or a mass with obscured posterior margins.6-8
Some reports describe a prior history of trauma followed by
development of a dermoid cyst, as seen in this patient, who had
a deep orbital dermoid. 8 This suggests that trauma may irritate or
potentially rupture the cyst, thereby provoking an inflammatory
response within the orbit and a rapidly increasing size of the
lesion.6, 7

more commonly in deep dermoids located intraorbitally or at
the lateral canthus.1, 4 Other findings include rim calcification in
most cases, presence of a fluid level, and ipsilateral orbital fat
congestion, though less than 50% of orbital dermoids exhibit
fat within the lesion.1, 7 In fact, the presence of fat in an orbital
mass is considered almost pathognomonic of an orbital dermoid,
as they have a density very similar to fat.1 Although this patient
did not undergo MRI, typical findings include hypointensity
on T1-weighted imaging with hyperintensity on T2-weighted
imaging.7 Enhancement is typically minimal secondary to lack of
blood vessels within the cyst, but the signal intensity varies with
adnexal structures.7

Although a complete history and physical examination is integral
to the workup of dermoid cysts, they may be difficult to diagnose
by radiography alone and histopathology is often necessary to
confirm diagnosis. Orbital CT and MRI studies are valuable in
demonstrating their anatomical extent and associated changes
in adjacent bony structures, which is paramount in surgical
planning.1 On CT imaging, lesions are frequently extraconal, cystic,
and well-defined with an enhancing wall and a non-enhancing
central lumen.7, 9 The majority of CT scans demonstrate adjacent
bony changes (>80%).1, 7 Despite this, actual bony involvement
occurs in less than one-third of dermoid cysts, and this is found

The clinical course of orbitofacial dermoid cysts is relatively benign
and noninvasive, causing severe orbital damage in rare instances.
A small, asymptomatic orbital dermoid may remain stable for
years and not require any immediate treatment. The natural
history of these cysts is to gradually enlarge, causing disruption
and displacement of adjacent structures. Albeit rare, dermoid
enlargement may extend intraorbitally and/or intracranially,4 but
this is more commonly seen with midline nasal and scalp lesions.5
Additionally, the apparent clinical regression of orbital dermoids
should further raise suspicion for intracranial or intraorbital
extension as the tumor extends deeper into bone, thus appearing
to have less anterior protrusion.1 Dermoid cysts may rapidly
change in size secondary to infection or cyst wall rupture.1, 3
Surgical excision is the treatment of choice for orbitofacial
dermoid cysts. The literature reports that late management, which
is often seen in developing countries, is associated with poorer
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outcomes and greater difficulty in preserving visual function.6
Therefore, the goal of treatment should be complete excision
without disruption to the cyst wall in order to preserve cosmesis,
prevent complications of rupture or infection, minimize the risk
of intracranial extension, and confirm a pathological diagnosis.4, 7
With complete excision, recurrence of dermoid cysts is extremely
rare.2

CONCLUSION
Orbitofacial dermoid cysts are relatively common and frequently
encountered in clinical practice. Clinical presentation is variable but
generally depends upon the classification of the cyst as superficial
or deep. Occasionally, patients report associated trauma to the
orbital area as the inciting event for cyst enlargement. Though
dermoids tend to remain clinically benign, their natural history
of gradual enlargement necessitates complete surgical excision
to prevent complications.
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Unicuspid Aortic Valve- An Uncommon Anomaly
With a Common Presentation
Puja Sitwala, MD; Ashraf Abusara, MD; Vatsal Ladia, MD;
Hemang B. Panchal, MD; Charles Raudat, DO; Timir K Paul MD
Unicuspid aortic valve (UAV), which is a rare congenital anomaly, usually presents as aortic stenosis and/or aortic
regurgitation. Here we present a case of UAV co-existent with an ascending aortic aneurysm. A 26-year-old male with no
significant past medical history presented to the hospital after two episodes of syncope. Transthoracic echocardiogram
showed an ejection fraction of 62%, severely stenotic aortic valve, and moderate aortic regurgitation. Computed
tomography revealed calcification of the aortic valve, compatible with aortic stenosis and aneurysm of the ascending
aorta measuring 4.3 cm in diameter. He underwent successful aortic valve replacement and repair of ascending aortic
aneurysm. He recovered well without any complications. This case suggests that any young patient who presents with
syncope, aortic stenosis would be a differential and further workup by any available non-invasive modality needs to
be performed.

INTRODUCTION

A 26-year-old male with no relevant past medical history
presented to hospital after two episodes of syncope. On admission

he complained of diaphoresis and lightheadedness. On physical
examination his blood pressure was 86/40 mmHg and pulse
was 74 beats per minute with a grade 5/6 ejection systolic
murmur at the right upper sternal border radiating to carotids.
Laboratory findings including troponin were unremarkable.
Electrocardiogram showed sinus rhythm. Transthoracic
echocardiogram (TTE) showed an ejection fraction of 62%,
severely stenotic aortic valve, with mean gradient of 75 mmHg and
a peak gradient of 104 mmHg. The peak velocity was 5.1m/s. The
calculated aortic valve area by continuity equation was 0.55 cm2.
(Figures 1, 2) Moderate aortic regurgitation was also noted by color
doppler and continuous wave doppler. Computed tomography
(CT) scan of the chest without contrast revealed calcification of
the aortic valve, compatible with aortic stenosis and aneurysm of
the ascending aorta measuring 4.3 cm in diameter. He underwent

Figure 1: Transthoracic Echocardiogram: Unicuspid aortic valve.

Figure 2: Continuous wave doppler showing aortic valve velocity.

Unicuspid aortic valve (UAV) is a rare congenital anomaly with
an estimated incidence of 0.025% found by echocardiography
and 5.5% found during aortic valve replacement.1, 2 It usually
presents as aortic stenosis and/or aortic regurgitation. It may
also co-exist with other congenital anomalies such as aortic
aneurysm, aortic dissection, patent ductus arteriosus, and the
coarctation of aorta.3 Here we present a case of UAV with a coexisting ascending aortic aneurysm.

CASE REPORT
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stated he had no further episodes of syncope or lightheadedness,
in fact was feeling more energetic. He is now being followed up
every three months for the next year.

DISCUSSION
UAV is a rare congenital anomaly, which has been linked to aortic
root dilation in 48%-50% of the cases. This associated aortopathy
has been thought to be caused by increased activity of intrinsic
tissue structures such as matrix metalloproteinases and protein
kinases within the intima and adventitia of the vessel, during
embryogenesis, which predisposes these patients to aneurysms.4, 5

Figure 3: Intraoperative picture of unicuspid aortic valve and the base of the aortic
aneurysm.

aortic valve replacement and during surgery a completely fused
aortic valve with only a central opening of approximately 4
mm and an ascending aortic aneurysm measured as 4.5 cm
was found (Figure 3). Aortic valve was replaced with a 21 mm
mechanical valve and resection of ascending aortic aneurysm was
performed using 28 mm Dacron tube graft (Figure 4). The patient
recovered well without any complications and was discharged
home on long-term oral vitamin K antagonists with a follow up
in outpatient clinic in one week. On follow up visit, the patient

UAV can be detected using various imaging techniques
including TTE, transesophageal echocardiography or 3D
echocardiography, cardiac CT, or magnetic resonance imaging.6,
7
The 3D echocardiography is noted to have an advantage of
viewing detailed valvular anatomy. UAV can be categorized
into two types, namely acommissural pin-hole shaped and
unicommissural slit-shaped.8 The acommissural type has no
lateral attachment to the aorta with a central orifice, and the
unicommissural type has one attachment with an eccentric
orifice.1 The acommissural UAV is associated with severe stenosis
which tends to be present at birth and needs surgical repair in
infancy or early childhood. The unicommissural type tends to have
a larger orifice and thus the patient may remain asymptomatic
until adulthood.1, 9 The patient presented had acommissural type
of UAV. The present case indicates that any young patient who
presents with syncope, aortic stenosis would be considered as a
differential diagnosis and warrant further non-invasive workup
by echocardiography. New re-constructive surgical approaches
for aortic valve repair are currently being studied.10 We present a
very young patient with UAV co-existent with ascending aortic
aneurysm, a rare congenital aortic anomaly who had successful
aortic valve replacement and ascending aortic repair with graft.
This case suggests that any young patient who presents with
syncope and unexplainable diaphoresis, aortic stenosis would
be a differential. The diagnosis can be quickly made by a careful
physical exam and further workup by any available non-invasive
modality needs to be performed to confirm the diagnosis.
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Wegener’s Granulomatosis Presenting as a
Parapharyngeal Mass
Ryan E. Nelson, BA; Douglas M. Hildrew, MD; Tyler Deblieux, MD;
Jesse A. Guittard, MBA; Todd M. Brickman, MD
Background: Wegener’s Granulomatosis (WG) is classically characterized by the triad of sinonasal, pulmonary, and
renal manifestations. However, a growing body of research has demonstrated that atypical head and neck pathologies
including retropharyngeal and parapharyngeal lesions are often the presenting feature of patients found to have WG.
Case: This report describes the hospital course of a patient who presented with a parapharyngeal mass with secondary
superior cervical chain compression and Lemierre’s Syndrome. We discuss how a stepwise approach involving a
multidisciplinary team led to the diagnosis of WG.
Conclusions: To our knowledge, this report is the first description of a patient presenting with a parapharyngeal mass
causing superior cervical chain compression with simultaneous Lemierre’s Syndrome who was ultimately diagnosed
with WG. We highlight how the early consideration of WG in patients with atypical head and neck lesions refractory to
multiple treatment regimens can led to an expeditious diagnosis and the coordination of appropriate short-term and
long-term care.

INTRODUCTION

CASE REPORT

Wegener’s Granulomatosis (WG), also known as Granulomatosis
with Polyangitis (GPA), is an autoimmune vasculitis characterized
primarily by inflammatory necrotizing granulomatous lesions
within the upper and lower respiratory tract and kidneys.1 Head
and neck manifestations of this disease are the presenting
symptom in 80-95% of cases and may include sinonasal, otologic,
pharyngeal, and laryngeal pathologies.2

A 24-year-old Caucasian male with no past medical history
presented to clinic with a two-month history of odynophagia,
dysphagia, and weight loss. He had previously been evaluated
by otolaryngologists at three separate outside facilities. The
first presentation resulted in outpatient management with
oral antibiotics. The second presentation resulted in a right
tonsillectomy with placement of bilateral pressure equalization
tubes at an outside hospital. The third visit led to an inpatient
admission with administration of intravenous antibiotics and
steroids for a suspected parapharyngeal abscess. Despite three
very different treatment strategies, his odynophagia worsened to
the point of dehydration and culminated in a 30-pound weight
loss. At this time, he also developed bilateral conjunctivitis,
dysuria, and persistent polyarthritis involving his knees, elbows,
and ankles.

Sinonasal involvement may range from non-specific symptoms
such as nasal obstruction, discharge, and crusting to more classic
WG symptomology such as septal perforation and saddle nose
deformity. Otologic manifestations are also common, as otitis
media with effusion is described frequently within the literature.2
Although WG most often manifests in the head and neck as one of
the aforementioned entities, a growing body of literature reveals
a new subset of disease presentation.
Otolaryngological literature has increasingly recognized WG as
a worthy diagnostic consideration for patients presenting with
atypical lesions of the head and neck with secondary cranial
neuropathies.1-5 Moreover, such lesions are notoriously difficult to
diagnose, with only 15-25% of all biopsies described as meeting
the pathologic criteria of WG.1 This can create a prolonged
diagnostic interval and favors an interdisciplinary approach to
ensure proper management. Here we discuss one such case of
Wegener’s Granulomatosis, emphasizing the difficulties faced in
diagnosis, the need for a thorough history and physical exam, and
the value of the interdisciplinary medical team.
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On physical exam, he had bilateral conjunctival injection with right
anisocoria. There were no other focal findings in the remainder
of his head and neck examination. This included a very thorough
oropharyngeal, sinonasal, and subglottic examination performed
with flexible fiber-optic laryngoscopy. Laboratory values were
as follows: white blood cells of 7,400/μL, hemoglobin of 10.9 g/
dL, hematocrit of 32.1%, platelet count of 476,000/μL, sodium
of 132mEq/L, and albumin of 2.6g/dL. Blood cultures showed
no growth. A CT scan of the neck with contrast revealed a right
parapharyngeal soft tissue infiltrate concerning for infection or
neoplasm, but no discrete abscess was evident (Figure 1). The
patient was then admitted to the Otolaryngology service and
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started on broad-spectrum antibiotics. At this point, due to his
constellation of symptoms and broad differential diagnosis, a
multidisciplinary team was assembled initially involving internal
medicine, infectious disease, oncology, and ophthalmology.
On hospital day three, the patient was taken to the operating
room for a right neck exploration. Reactive adipose tissue and
several reactive lymph nodes at the level of the skull base were
removed and sent for pathologic and microbiologic analysis. An
MRI of the orbit, face, and neck demonstrated a right jugular vein
thrombophlebitis consistent with Lemierre’s Syndrome (Figure 2).
During the workup for the patient’s dysuria, urinalysis revealed
microscopic hematuria without evidence of infection. In
addition, his serum creatinine increased from 0.7-3.28 mg/dL
despite adequate hydration and appropriate medication dosing
regimens. A subsequent renal ultrasound was inconclusive, but
could not exclude intraparenchymal disease. Rheumatology and
nephrology consults were then placed for workup of potential
WG, yielding the following result: negative antinuclear antibodies
(ANA), negative anti-mitochondrial antibody, anti-streptolysin O
titer within normal limits, C3 complement within normal limits,
decreased C4 complement, elevated IgE, positive rheumatoid
factor, positive cytoplasmic anti-neutrophil cytosplasmic antibody
(c-ANCA), and positive anti-proteinase 3 antibodies (anti-PR3).
Surgical pathology of the neck exploration returned as acute
lymphadenitis with eosinophilia, eosinophilic myositis, and no
evidence of malignancy in any sample. For definitive diagnosis of
WG, the patient underwent a renal biopsy on hospital day eight,
ultimately revealing focal necrotizing glomerulonephritis (non
immune-complex mediated). With a firm diagnosis of WG, the
multi-disciplinary treatment team started the patient on daily
oral prednisone and twice daily Azathioprine. The patient made

immediate improvements in his health status, both subjectively
and objectively. He was discharged on hospital day twelve
and continues to receive outpatient care with otolaryngology,
nephrology, and rheumatology services.

DISCUSSION
Two elements paramount to the successful diagnosis and
management of an atypical lesion of the head and neck are
the development of a broad differential diagnosis and the
utilization of a multidisciplinary approach. A growing body of
literature supports the notion that we overemphasize the classical
clinical triad of upper respiratory tract, lungs, and kidney when
diagnosing WG.3 While this triad is pathognomonic of WG, it is
not an absolute criterion and is based solely on broad clinical
findings. This is especially important to keep in mind, as head and
neck involvement is encountered as the first symptom of disease
in up to 80-95% of cases.1
As suggested by Gottschlich et al., the diagnosis of WG should be
made microscopically, based on findings suggestive of vasculitis
and granulomatous inflammation.1 This fact is true even in the
setting of a negative biopsy result, as biopsies of regions within
the head and neck have historically had a low sensitivity. 1, 6-8
Jennings et al., for example, demonstrated a specificity of 100%
but a sensitivity of only 53% when comparing results of intranasal
biopsies of patients with WG.6 Gottschlich et al. also discussed how
biopsies of the head and neck frequently demonstrate only nonspecific or inconclusive histopathological changes, such as acute
or chronic inflammation.1 For an absolute diagnosis of WG, one
must demonstrate necrosis, granulomatous inflammation, and
vasculitis.7 However, this triad is only seen in 50-65% of biopsies
of the head of neck.8 As a result, one must take the entire clinical

Figure 1. Computed Tomography Scan of
Parapharyngeal Lesion. Computed tomography
scan of the neck with contrast. Axial (A) and coronal
(B) images demonstrate a right parapharyngeal
space soft tissue infiltrate. Note the opacification
of the parapharyngeal fat compared to the normal
left side.
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Figure 2. Magnetic Resonance Imaging of the Brain demonstrating Lemierre’s Syndrome. Axial (A) view shows a right jugular venous thrombophlebitis. Coronal sections (B & C) reveal
venous congestion with surrounding edema as well as inflammation of the right tentorium cerebelli (C). This constellation of findings was consistent with Lemierre’s Syndrome.

picture into context when suspecting WG in the head and neck.
In this case Lemierre’s Syndrome is believed to be the result of
polynangitis affecting the internal jugular vein, thereby causing
the pathognomonic finding of acute thrombophlebitis within.
Similarly, testing for the standard laboratory markers can also
come with mixed value. The most helpful markers for diagnosing
WG are by far anti-nuclear antibody (ANA), cytoplasmic antineutrophil cytoplasmic antibody (c-ANCA), and anti-proteinase
3 antibodies (anti-PR3). Gottschlich et al. notes that while
c-ANCA and anti-PR3 antibodies are positive in 95% of patients
demonstrating the generalized phase of WG, only 50% of patients
will be positive during the localized phase.1
The patient discussed in the above case presentation was
one whose laboratory results and history were suggestive of
Wegener’s Granulomatosis, though certain elements of his clinical
picture were inconsistent with the classic presentation of this
disease. Specifically, he did not display nasal manifestations
such as epistaxis or saddle nose deformity, and he had no
tracheopulmonary symptoms or signs such as subglottic stenosis,
hemoptysis and/or pulmonary nodules on X-Ray. This patient was
part of a subset defined by an ever-growing body of literature, one
that includes parapharyngeal and retropharyngeal manifestations
with subsequent cranial neuropathies and/or superior cervical
chain compression.1-5

CONCLUSION
Though head and neck manifestations are often the chief
complaint of patients presenting with WG, the classic triad of
sinonasal, pulmonary, and renal pathology is not always evident
at initial presentation and will not always develop during the
course of disease. As demonstrated by this case, WG should be
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included within the differential diagnosis of atypical head and
neck lesions refractory to multiple treatment regimens. Moreover,
the assembly of an interdisciplinary medical team leads to an
expeditious diagnosis, optimized inpatient management, and
coordinated outpatient care.
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CLINICAL CASE OF THE MONTH
A 56-Year-Old Man with Sudden Onset
Abdominal Pain
Bashar Ababneh, MD; Murtuza J. Ali, MD, Fred A. Lopez, MD
Acute abdominal pain is one of the most common presentations encountered in the emergency department (ED). The
differential diagnosis of acute abdominal pain is extensive and identifying the underlying etiology can be challenging.
Spontaneous renal artery thrombosis is a rare cause of acute abdominal pain. We review a case of acute presentation
of renal artery thrombosis in a patient without risk factors for thromboembolism, and highlight the importance of
considering this rare cause of abdominal pain.

CASE REPORT
A 56-year-old man with no significant past medical history
presented to the emergency department (ED) with sudden
onset of abdominal pain. The pain started one hour prior to
presentation; was located in the epigastrium and across the
anterior abdomen, was sharp and constant with no radiation. He
denied any associated symptoms or history of trauma. He was
not taking any medications and had no known drug allergies.
He denied use of tobacco or illicit drugs and reported less than
three alcoholic drinks per week. His family history was significant
for hypertension.

Figure 1. Coronal computed tomographic angiogram image of the abdomen and pelvis.
Red arrow points to areas of ischemia/infarct in the right mid and lower kidney. Yellow arrow
points to occluded branch of the right renal artery.

Upon arrival, his vital signs revealed a temperature of 98.3° F,
pulse of 66 beats per minute, blood pressure of 125/85 mmHg,
respiratory rate of 22 breaths per minute, and oxygen saturation
of 98% on room air. His physical examination was unremarkable
except for the right lower abdominal quadrant tenderness.
An electrocardiogram revealed normal sinus rhythm with no ST
or T wave abnormalities. Complete blood count (CBC), kidney
function tests, liver function tests, cardiac enzymes, urinalysis,
lipase and amylase, and urine toxicology screen, were all within
normal limits. A lactate dehydrogenase (LDH) level was mildly
elevated at 225 units per liter (Normal range 80 - 180 units
per liter). Abdominal radiographs (plain films) revealed no

Figure 2. Digital subtraction image of right renal artery angiogram.Black arrow points to
totally occluded branch of the right renal artery.
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Figure 3. Multiple transesophagealechocardiogram images. Arrow in panel
A points to mitral valve (structurally
normal). Arrow in panel B points to
left atrial appendage (No thrombus
is noted). Arrow in panel C points
to descending aorta which appears
smooth with no plaques. Arrow in Panel
D points to aortic valve (structurally
normal). LA: left atrium; LV: left ventricle

abnormalities. Due to lack of clarity about the etiology of his
symptoms, computed tomography angiogram (CTA) with IV
contrast of the abdomen was performed and revealed a thrombus
in the anterior right renal artery branch with associated areas
of ischemia/infarct in the right mid and lower kidney (Figure 1).
It was unclear whether the renal artery occlusion was due
to thromboembolism phenomenon or thrombosis in situ.
Additional testing was conducted to determine a possible
underlying cause. These tests included a hypercoagulability
workup including prothrombin time, partial thromboplastin
time, antiphospholipid antibodies, protein C and S activity,
antithrombin III activity, homocysteine level, and prothrombin
F2 G20210A mutation. All test results were within normal
limits. Transthoracic echocardiography and subsequently
transesophageal echocardiography (Figure 2) revealed no
evidence of right-to-left intracardiac shunts, intraccardiac
thrombus or cardiac tumor(s). His aorta was smooth without any
suggestion of an atheroembolic source.
Anticoagulation with unfractionated heparin infusion was
initiated. Invasive angiography confirmed occlusion of a branch
of the right renal artery (Figure 3). Despite multiple attempts at
revascularization, the occlusion could not be successfully crossed.
The patient was managed medically with anticoagulation, pain
control and hydration.
His abdominal pain resolved and kidney function remained
normal. The unfractionated heparin infusion was switched to
rivaroxaban and he was discharged home in a stable condition.
Post discharge, a 30-day event monitor showed sinus rhythm
with no atrial or ventricular arrhythmias, and anticoagulation was
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continued for six months.

DISCUSSION
Acute renal infarction (ARI) due to renal artery occlusion is rare.
Its presenting symptoms of abdominal pain, flank pain, nausea
and/or vomiting are nonspecific. Suspicion for this diagnosis is
warranted in patients with a high risk of thromboembolism.1 In
their analysis of medical records of 17 patients with established
diagnosis of ARI, Domanovits et al. reported that pain was the
main presenting symptom, involving the flank, abdomen and
lower back in decreasing frequency. Eighty-two percent of
these patients had at least one risk factor for thromboembolism
including atrial fibrillation, hypertension, or history of embolism,
ischemic heart disease and mitral valve disease.2
Acute renal infarction usually occurs after a thromboembolic
event from sources such as a left atrial thrombus in atrial
fibrillation or atheromatous plaque in the aorta.2, 3 In spite of
the fact that thromboembolism is the main cause of ARI, renal
arteries are considered an unusual target. In their retrospective
study evaluating patients with peripheral arterial embolic
thromboembolism, Frost et al. reported that the renal artery
was the least common site (2%) compared to extremities (61%),
mesenteric (29%), pelvic arteries (9%), and aorta (7%).4
ARI can also be attributed to less common causes such as trauma,5
idiopathic dissection of the renal artery,6 paradoxical embolism,7
or underlying hypercoagulable states such as antiphospholipid
antibody syndrome.8
The diagnosis of ARI is challenging not only due to the vague
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clinical symptoms at presentation, but also the non-specific
laboratory findings noted in these patients. Urinalysis reveals
hematuria and proteinuria in about half of patients with ARI, and
kidney function is usually only slightly impaired.3 LDH, a marker
for tissue damage, is classically elevated.3 An imaging modality
is necessary to establish the diagnosis of ARI in most cases. In
one study, the renal isotope scan was the most sensitive test
for detection (97%), followed by contrast-enhanced computed
tomography scan (80%) and ultrasound (11%).3 Angiography
is the gold standard with a sensitivity of 100%.3 Once the
diagnosis of ARI is established, a work-up to identify underlying
predispositions to hypercoagulability and arterial thrombosis or
embolus is indicated.
Management of patients with ARI usually focuses on restoring
patency to the affected artery and treating the underlying cause.
Surgical intervention is sometimes needed for highly symptomatic
patients, especially those with renal artery dissection after trauma.
In a majority of patients, anticoagulation with unfractionated
heparin or low molecular heparin followed by oral anticoagulation
with warfarin is the mainstay of management. The role of newer
anticoagulation agents in such patients remains unclear but
was chosen for our patient based on extrapolated data from the
treatment of other thromboembolic events such as pulmonary
embolus. Reperfusion therapy (thrombolysis or thrombectomy)
has also been reported as a successful modality of treatment, but
is usually only effective when pursued early in the course of the
ischemic insult.9 Determining the ideal duration of anticoagulation,
especially in patients without an identified underlying cause is
quite challenging, since there are no recommendations to guide
in this regard. In our patient, we chose to treat for six months,
mirroring the recommendations for treatment of pulmonary
emboli without hemodynamic compromise.10

Emerg Trauma Shock 2010; 3(3):302.
6. Desai NS, Saboo SS, Khandelwal A, et al. Imaging findings of spontaneous bilateral renal artery dissection. Urology 2013;82(5):e33-4.
7. Carey HB, Botax R, Dickey KW, et al. Bilateral renal infarction secondary to
paradoxical embolism. Am J Kidney Dis 1999; 34(4):752-5.
8. Sinico R, Cavazzana I, Nuzzo M, et al. Renal Involvement in Primary Antiphospholipid Syndrome: Retrospective Analysis of 160 Patients. Clin J Am Soc
Nephrol 2010;5(7):1211-7.
9. Piffaretti G1, Riva F, Tozzi M,et al. Catheter-directed thrombolysis for
acute renal artery thrombosis: report of 4 cases. Vasc Endovascular
Surg 2008;42(4):375-9.
10. Konstantinides SV, Torbicki A, Agnelli G, et al. 2014 ESC guidelines on the diagnosis and management of acute pulmonary embolism. Eur Heart J 2014;
35(43):3033-69, 3069a-3069k.
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CONCLUSION
Spontaneous renal artery thrombosis without any obvious
underlying cause in an otherwise healthy patient is rare. Therefore,
a high level of suspicion especially in patients with risk factors is
needed to establish a prompt diagnosis and improved outcome.
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ECG OF THE MONTH
Suicide
D. Luke Glancy, MD

FIGURE. A depressed 25-year-old man committed suicide by overdose. Above is his electrocardiogram shortly before death. See text for explication.

What is your diagnosis?
Explication is on page 67.
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ECG of the Month
Presentation on page 66
DIAGNOSIS: Regular wide-QRS (188 ms) tachycardia (140 beats/
min), probably sinus tachycardia; a long QT interval (372 ms; QTc,
567 ms); marked right axis deviation of the QRS (167° in the frontal
plane) with right axis of the terminal 40 ms of the QRS; and skeletal
muscle artifact at the beginning of the tracing suggesting seizure activity. All of these findings suggest tricyclic antidepressant
cardiotoxicity.1

DIAGNOSIS

REFERENCES
1. Neimann JT, Bessen HA, Rothstein RJ, et al. Electrocardiographic criteria for
tricyclic antidepressant cardiotoxicity. Am J Cardiol 1986;57:1154-1159.
2. Frommer DA, Kulig KW, Marx JA, et al. Tricyclic antidepressant overdose. A
review. JAMA 1987;257:521-526.
3. Boehnert MT, Lovejoy FH Jr. Value of the QRS duration versus the serum
drug level in predicting seizures and ventricular arrhythmias after an acute
overdose of tricyclic antidepressants. N Engl J Med 1985;313:474-479.
4. Marshall JB, Forker AD. Cardiovascular effects of tricyclic antidepressant
drugs: therapeutic usage, overdose, and management complications. Am
Heart J 1982;103:401-414.

Dr. Glancy is an emeritus professor of medicine (cardiology) at the LSU Health
Sciences Center in New Orleans.

Apparently depression ran in this man’s family, and when he
took an overdose of his tricyclic antidepressant, he also took the
tricyclics of his mother and his sister. Most patients who die of
an overdose of a tricyclic antidepressant are pronounced dead
without reaching a hospital, and those who die after arriving in
the emergency room do so within a few hours.2 Central nervous
system toxicity of tricyclic antidepressants may manifest as
confusion, agitation, hallucinations, coma, myoclonus, or seizures.
Generalized seizures often presage cardiopulmonary arrest,2 and
within 20 seconds of the ECG with evidence of generalized seizure
activity shown here, the QRS duration increased from 188 ms to
212 ms, and the patient died soon thereafter.
Tricyclic antidepressants block the reuptake of serotonin and
norepinephrine, are competitive inhibitors of H1 and H2 histamine
receptors, have anticholinergic effects, and have quinidinelike effects on cell membranes. Sinus tachycardia, the result of
anticholinergic effects, often is present with therapeutic doses
of tricyclic antidepressants. QRS prolongation, probably a
manifestation of the quinidine-like effects that appear with toxic
levels of the drugs, has been a far better predictor of seizures
and ventricular arrhythmias than serum levels of the tricyclic
antidepressants.3 Other cardiovascular manifestations of tricyclic
overdose include hypotension, infranodal atrioventricular block,
ventricular tachycardia and fibrillation, asystole, and intractable
myocardial depression.1-4
Fortunately, tricyclic antidepressants have been replaced by less
toxic drugs and now are used far less frequently than 30 years ago
when they were responsible for an estimated 500,000 overdoses
per year with a higher mortality than most other drug ingestions.2
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RADIOLOGY CASE OF THE MONTH
Brain Magnetic Resonance Imaging with Bilateral
Hyperintensities in the Globus Pallidi
Brian J Burkett; Andrea C. Bennett; Sarah Castillo-Jorge, MD; Lorena Garza-Garcia, MD;
Enrique Palacios, MD; Jeremy B. Nguyen,MD; Harold R. Neitzschman, MD

An MRI of the brain and spine of an 11-year-old male revealed the following abnormality which is consistent with his
chronic condition:

A

B

Figure 1. (A) Axial fast-recovery fast spin-echo T2-weighted and (B) Axial fluid attenuated inversion recovery T2weighted magnetic resonance images of the brain.

Figure 2. Coronal fast spin-echo T2-weighted
magnetic resonance images of the brain.

What is your diagnosis?
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RADIOLOGIC DIAGNOSIS: Metabolic infarcts of the globus pallidi

CASE REPORT

5’-deoxyadenosylcobalamin, and defect in the mitochondrial
transport of cobalamin. Functional mut converts methylmalonic
acid-CoA to succinyl-CoA. This reaction is a critical part of the
catabolic pathway for all odd-chain fatty acids as well as the
amino acids isoleucine, valine, methionine, and threonine. 4,7
Inability to utilize this pathway is theorized to lead to an energy
deficit, causing “metabolic infarction” in sensitive tissues. This is
the proposed mechanism behind bilateral symmetrical infarction
of the globus pallidi, a hallmark feature of chronic MMA.1-4, 7

An 11-year-old male with a past medical history of mut0 (mutase
absent) MMA, chronic constipation, poor feeding (requiring a
gastrostomy tube), and stage III chronic kidney disease (CKD)
presented to a neurologist with weekly throbbing headaches that
coincided with nausea, vomiting, and photophobia. He was short
in stature and underweight (<3rd percentile height and weight,
height 123.1 cm, weight 24.49 kg) for his age. The patient is
previously and currently receiving medical and dietary treatment
for his MMA – effectively preventing frequent episodes of acidosis,
with none occurring in the preceding four years. Upon physical
examination of the lower extremities, spasticity, clonus, and 3+
reflexes were observed bilaterally. Lab work reveals elevated
methylmalonate (1702 nmol/L) as well as mild normocytic anemia
(hemoglobin 10.1, hematocrit 32.0%, mean corpuscular volume
72.1), CKD stage III (eGFR 55 ml/min), hyperuricemia (uric acid
6 mg/dl), and hyperphosphatemia (phosphorus 5.8 mg/dl) –
complications consistent with MMA. No other complications of
MMA are evident at present. The patient shows no intellectual
impairment and grade-appropriate academic performance. He
does not experience seizures, has no signs of cardiovascular
disease, and echocardiography has excluded cardiomegaly. Brain
and spine MRIs were ordered to investigate possible neurological
sequela of MMA. Notably, imaging of the brain revealed bilateral
abnormal intensities in the inferior basal ganglia/globus pallidi
most clearly visible in the axial (Figure 1A) and coronal (Figure 2)
T2-weighted MRI sections. The diminished intensity of the lesions
in the T2 FLAIR sequence (Figure 1B) indicates fluid accumulation
consistent with gliosis. These symmetric hyperintensities limited
to the globus pallidus are hallmark findings of MMA.

MMA also produces a number of more clinically apparent
symptoms, including failure to thrive, anorexia, seizures,
psychomotor developmental delay, dysmorphic facies, lethargy,
vomiting, hypotonia, and agitation with inevitable metabolic
decompensation during times of physiologic stress.1, 4 Infection,
prolonged fasting, or trauma induce a catabolic state that, in these
disorders, results in severe metabolic acidosis with increased
anion gap, hyperammonemia, hypoglycemia, and electrolyte
imbalances that may lead to coma or death. The mut0 form of
MMA, observed in this case, typically presents with one of these
episodes of decompensation within two weeks of birth. If the
initial episode of decompensation is survived, the long-term
complications of MMA may include chronic renal failure, anemia,
neurological deficits, leukopenia, pancreatitis, and cardiomegaly.
The mortality rate of MMA can be high (a 1990s study described
it as 80%). Diagnosis is often significantly delayed due to MMA’s
low prevalence (1 in 48,000) and non-specific presentation, further
increasing the risk of death.1-4, 7, 9 Health care professionals in areas
where consanguinity is prominent should be vigilant for MMA
and other organic acidemias, as there is a higher prevalence of
the disorders in such areas. No other demographic factors are
helpful in screening. No race or sex predilection has been noted.8
When MMA is suspected, prompt diagnosis should be made with
gas chromotography-mass spectroscopy analysis of urine. This
test reveals markedly elevated methylmalonic acid and elevated
methylcitrate, propionic acid, and 3-hydroxypropionic acid in
patients with MMA.1, 4, 7 Definitive diagnosis requires genetic
mutation or mutase activity analysis, which can identify the
complementation group subtype of MMA.1

consistent with methylmalonic acidemia (MMA). T2 MRI revealed
bilateral linear hyperintensities in the globus pallidi, identified by
white arrows in Figures 1 and 2. The presence of these lesions is
unique to MMA, an inborn error of metabolism. These lesions were
best visualized in the T2-weighted MRI sequences.

DISCUSSION
Methylmalonic acidemia (MMA) is one member of a heterogeneous
group of autosomal recessive inborn errors of metabolism known
as organic acidemias/acidurias. These disorders are associated
with the massive accumulation of organic acids in the blood
stream, body tissue, and urine. The excess organic acids are
toxic to the function of multiple organ systems, with the central
nervous system, kidneys, and bone marrow being the most
effected. As the name suggests, MMA’s specific complications are
triggered by high levels of methylmalonic acid and metabolites
of methylmalonic acid’s precursors. This organic acid buildup is caused by one of three mechanisms: genetic defect or
absence of the enzyme methylmalonic acid coenzyme A mutase
(mut), defect in the synthesis and transport of mut’s cofactor

Post-diagnostic neuroimaging of patients with MMA may reveal
several nonspecific abnormalities such as enlarged ventricles and
sulci, cortical and cerebellar atrophy, white matter abnormalities
(subcortical, periventricular, and internal capsule), thinning of
the corpus callosum, and basal ganglia.1, 2, 4 Symmetrical lesions
confined within the anatomic boundary of the globus pallidi are
unique to MMA.1,7 In contrast, infarction of the globus pallidus due
to stroke is typically unilateral and follows a vascular distribution
rather than being contained by the neuroanatomic boundary.
Other diseases which may cause metabolic damage to the globus
pallidi include Leigh Disease, propionic acidemia, and poisoning
from cyanide or carbon monoxide. Although these diseases may
involve other structures, isolated symmetrical globus pallidi
infarcts have only been reported in MMA. In one study of brain
MRIs from 64 MMA patients, 48% of the MMA patients (all types)
and 45% of the mut0 patients had metabolic infarction of the
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globus pallidi. A staging system has been proposed based on
sequential involvement of five different segments of the globus
pallidi. Correlations between lesion staging and neurologic
symptoms have not been clearly established in humans. Studies
in non-human primates, however, suggest that selective lesions
of the globus pallidi would lead to dyskinesia, attention deficit
disorder, and stereotypical behaviors.1
The symptoms, neurological impairment, and risk of potentially
lethal metabolic exacerbations have been shown to be reduced
in MMA patients through broad, aggressive therapy. Current
treatments include protein-restricted high-energy diets,
hydroxycobalamin injections, oral L-carnitine administration,
and peritoneal dialysis. Additionally, use of antibiotics, such
as metronidazole, may reduce the production of propionate,
a precursor to methylmalonic acid, by gut bacteria. Modern
management techniques are believed to significantly improve
long-term outcomes. Both survival rates and average IQ of MMA
patients have increased in the last two decades.1,4,8,9 Renal damage
may require kidney transplantation. Liver transplantation, alone or
in combination with kidney transplantation, has also been utilized
in the management of MMA with unclear efficacy.5
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PATHOLOGY IMAGE OF THE MONTH
Recurrent Urinary Tract Infections In a
48-year-Old Female
Ellen E. Connor, MD; Anthony Vinson, MD; Ritu Bhalla, MD and Robin R. McGoey, MD

A 48-year-old female presented to her physician complaining of intermittent lower abdominal pain radiating to the right
lower back. At the time of presentation, she was afebrile and denied any urinary symptoms such as dysuria, frequency or
urgency. Physical exam was unremarkable, other than obesity, and her abdominal exam was noncontributory. Medical
history, however, was notable for recurrent, Proteus mirabilis culture-proven urinary tract infections requiring antibiotic
treatment for the prior three years along with hypertension, uterine fibroids post hysterectomy, diabetes and asthma.
Complete blood count was within normal limits, and urine dipstick showed 1+ blood, 1+ protein and 2+ leukocytes.
Full renal function labs, urine cytology, radioisotope renography and abdominopelvic CT scanning with contrast were
all ordered and a laparoscopic right nephrectomy was recommended based on the results. The bisected right kidney is
shown below in Figure 1. She was discharged home on post-operative day one and her follow up urology appointments
indicate resolution of both her urinary tract infections and her abdominal pain.
Figure 1: The right
nephrectomy
specimen received in
the gross pathology
laboratory is shown
bisected into anterior
and posterior halves
with the cut section
along the lateral
ante-hilar surface.

What is the gross diagnosis in this case and what is the most likely subtype based on the clinical presentation?
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Diagnosis and Answer: Nephrolithiasis, most likely struvite subtype

(a.k.a. staghorn or triple phosphate stone)

DISCUSSION
Urolithiasis, which encompasses calculi anywhere within the renal
calyces, ureters or bladder, is a common problem encountered
by both the primary care clinician and by the pathologist. In the
Unites States alone nearly 2 million annual outpatient visits are
attributed to urolithiasis symptomatology; and the prevalence
appears to be rising from roughly 4% in the late 1970s to nearly
8.5% in the period from 2007 to 2010.1 Though the reasons for
the apparent increase in frequency are largely unknown, risk
factors for stone development have long been understood.
These include a strong association with diabetes as well as a
higher incidence in those with obesity, a low fluid intake, and
high dietary salt. For patients with chronic or recurrent urinary
tract infections (UTIs), particularly those due to Proteus, the risk
for the staghorn or struvite form of stone, as seen in this case, is
specifically higher. In addition, men are two fold more likely to
develop nephrolithiasis than women and first degree relatives of
those with urinary stones are also at greater risk. The peak age in
men is 30 years; but women have a bimodal age distribution with
peaks at 35 and 55 years.2 Certain anatomical abnormalities of
the urinary tract and specific drugs can increase the chances of
stone formation; and, finally, there are several inherited disorders
predisposing individuals metabolically to nephrolithiasis such
as autosomal recessive cystinuria and X-linked recessive LeschNyhan syndrome.1-3
Stone analysis to determine chemical composition is an important
aspect in the recommended management algorithm for patients
with kidney stones. First reported at the end of the 18th century,
chemical composition of urinary calculi has long been known but
now is being utilized to drive not only treatment decisions but also

later recommendations for prevention of recurrences.4, 5 Kidney
stones are composed of crystalline and non-crystalline materials.
The frequency of the more common crystalline constituents can
be seen in Table 1 though some stones are actually mixtures of
two or more compounds. The most frequent individual crystalline
component is calcium oxalate (70-80%), though up to 50% of
these can also include calcium phosphate either in the apatite or
brushite form. Another 15% are the struvite stone that form only
in the presence of the urease-producing bacteria such as Proteus
mirabilis, Klebsiella, Serratia and Mycoplasma in the upper urinary
tract like the calyces or proximal ureter.2 If singular, this stone is
often multifaceted and large - said to be staghorn in shape; but
often it can be multiple stones that fragment to fill up and conform
to the shape of the renal calyceal system. The multifocality of a
typical struvite stone is well depicted by the current case and
seen above in Figure 1. The struvite stone is also known as the
triple phosphate or magnesium ammonium phosphate stone
as well as the ‘infection stone’ given its strong association with
recurrent UTIs and an alkaline pH urine. This association with
urinary infections also explains the struvite stone’s relatively
greater frequency in women, unlike the typical urinary stones.3, 5
Subsequent chemical analysis in the current case later confirmed
the stone to be struvite in composition.
As the interpretation of kidney stone analysis has certain impact
on the treatment modality that is selected for the patient, both
the treating physician and the laboratory pathologist need
to have an awareness of its importance. Although a 24-hour
urine composition study may provide clues as to the potential
composition of a patient’s stone, it is not a fully predictive or
reliable approach; and actual analysis of a passed or retrieved
stone specimen is preferable. The calculus can be submitted to
the pathology laboratory fresh, in a clean dry container without
any fixative solution, and stone analysis can be requested. If a
gross specimen such as a nephrectomy specimen is received to
the surgical pathology lab, as was the situation in this case, the

Table 1: Summary of the common crystalline components in urinary calculi including their incidence and the factors that influence their development. Medical therapy is
directed at reversing these factors.

Chemical Composition

Frequency

Causative Factors

70-80%

Underlying metabolic abnormality (hypercalciuria, hyperoxaluria,
decreased urinary citrate excretion)

Struvite

10-20%

Urease producing bacteria (infection)
Alkaline pH

Urate

5%

Hyperuricemia
Acidic pH

Cystine

1-2%

Renal tubular defects

Calcium-containing
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pathologist can extract one or more stones and submit the stone
for subsequent chemical analysis. A later statement should be
issued on the pathology report about the chemical composition
once it is resulted. Once in the laboratory, chemical analysis may
be performed on the calculus using a variety of methods with
wet chemical analysis being the most widely used approach but
infrared spectroscopy considered as the gold standard.4
The current recommendations for chemical analysis include one
stone analysis in every urolithiasis patient. Given the frequency
of recurrences which averages 5% per year1 and the fact that
some patients produce more than one stone type, a second
stone analysis for a patient is reasonable. One study found a 25%
discordance rate between stone composition in patients who had
bilateral nephrolithiasis. Most algorithms follow that once two
analyses show sufficiently similar stone constituents; no further
chemical analysis is warranted in future recurrences.5, 6
Though the overall prognosis for patients with urolithiasis is quite
good, the associated morbidity and, in particular, the associated
pain can be quite debilitating. Though 80-85% of stones,
especially those under 5mm in diameter, pass spontaneously,
another 10-20% will require radiologic or surgical intervention for
removal. In either case, awareness about the need for retaining
the calculus for subsequent lab study is important and may
require patient education.2 The usually quoted recurrence rate
for urolithiasis is approximately 15% at 1 year, 35-40% at 5 years
and 50% at 10 years with men being more likely to recur than
women.1 In those with recurrent stone formation, there is a risk
for the development of renal failure albeit low at 3%,4 but the
most dangerous aspect of stone disease is the combination of
urinary tract obstruction and upper UTI that can ultimately lead
to pyelonephritis and urosepsis.1
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The case depicted here illustrates the typical struvite form of
urolithiasis in a female patient with known Proteus UTIs. Though
fortunately there was no progression to acute pyelonephritis
or urosepsis, ultimately a nuclear radioisotope renography
confirmed the right kidney, affected by the nephrolithiasis, to be
essentially nonfunctional; thus resulting in the recommendation
for a unilateral nephrectomy, which was performed without
complication. Retrospective questioning also revealed a family
history of urolithiasis in multiple family members thus calling into
question a familial predisposition to stone formation. Further
comorbities placing the patient at higher risk included diabetes,
hypertension and obesity. Chemical analysis was properly
pursued at the time of nephrectomy by the treating physician
and the pathologist on this case and, given the struvite stone
composition, future management was planned with an eye
towards long term UTI prevention. To date, six months’ post
nephrectomy there remains complete resolution of urinary
symptoms.
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What is the Future of Healthcare in the
United States?
LA ACP Essay Contest Winner
Margaret Coleman Maxi
LSUHSC-New Orleans
Reports of rising costs, aging populations, budget cuts, and
physician burnout can be distressing for medical professionals. Politicians tout polarizing viewpoints about how to address healthcare inequalities and improve outcomes. Litigation
and insurance companies seem to have an increasing—and for
some—unwelcome presence in patient care. However, it is also
exciting that our society today so highly values healthcare that
it is a topic of heated debate. When many news outlets focus
on trivial pop culture news, it is refreshing that our peers and
politicians spend their time seeking to improve a system that so
deeply affects our lives. It is comforting to know that issues of
life and death—as well as quality of life—are not lost. There is
passion in the discussion of the future of healthcare and for that,
we can be grateful.
As a medical student, this passionate discussion floods me with
mixed emotions surrounding my future profession. Sometimes
I am full of optimism and enthusiasm, and at other times I am
haunted by fear and anxiety. But even at my lowest points, I am
hopeful. Fourth year of medical school has provided me with
precious time for reading and reflecting. One book on healthcare that particularly spoke to me is God’s Hotel by internist Victoria Sweet. Sweet recounts the story of one of our nation’s last
surviving almshouses, Laguna Honda, which underwent many
modernization changes that culminated in the building of an
entirely new “healthcare facility.” The story has eerie similarities
to Charity Hospital’s transition to the new medical center of New
Orleans. With 1178 patient beds, Laguna Honda was home to
many permanent residents. Laguna Honda was one of the last remaining structures in which “slow” medicine, as Sweet describes
it, was encouraged; it ended an era when staff spent more time
with patients than computers. However, just a few years after
Sweet’s arrival there, healthcare “efficiency” experts investigated
Laguna Honda and determined that in order to improve efficiency, “staff, food and accoutrements [would] be cut to the bone…
[but] no expense was [to be] spared for medications and procedures.” Sweet speculates whether having enough time to do
one’s job is an expendable luxury.
In God’s Hotel, Sweet exposes the loss of community, unassigned time, and hospitality that accompanied modernization
of healthcare and had been integral to the historical practice
of medicine. In doing so, she distinguishes Laguna’s “slow” Old
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Medicine from “efficient” New Health Care. Sweet makes a beautifully convincing case that the kind of “inefficiency” that existed
in Old Medicine might, paradoxically, be of higher quality and
lower cost than New Health Care. Sweet’s words make me wonder if “efficient” and “cost-effective” healthcare means trading
“good food, clean/quiet surroundings and doctor time for medications, tests, and procedures.” Perhaps providing medical care
for human life is not meant to be an efficient process.
The future of healthcare will undoubtedly bring us medical
breakthroughs and new treatment guidelines important to
achieving the best possible care. While Sweet certainly adhered
to modern best practice guidelines, as a historian with a PhD
in Medical History she also looked to the past and incorporated a patient care philosophy that originated with Hildegard in
medieval times. Hildegard believed that the human body was a
garden to be tended rather than a machine to be fixed; she felt
that by removing the obstruction to healing, the body will do
the rest. What if a return to these Old Medicine ideas is what our
new system so desperately needs? What if the future of healthcare lies in the past?
Sweet nostalgically relates stories of her patients that forever
shaped her, as well as the spirit of Laguna Honda. She tells of her
patient, Terry, who was a drug user and every time her health began to improve at Laguna Honda, her drug user boyfriend would
come get her, only to have her return to the hospital subsequently in worse condition. Paralyzed from transverse myelitis,
Terry developed a gaping bedsore that exposed her spine. Her
prognosis seemed hopeless. Sweet expresses how she allowed
herself to look to a future where Terry was “whole complete and
healthy” and then “walked all the way back from the perfect future to the imperfect now.” Two and half years later, Terry had
healed. Complicated skin flaps weren’t necessary and neither
were antibiotics. All it took was the removal of Terry’s obstructions to healing—drugs and her toxic boyfriend—and of course
time at Laguna Honda.
Like Terry’s bedsore, the wounds of our current healthcare system developed insidiously. These wounds will take longer to
heal than they took to develop, but with the right mindset, careful nurturing, and removal of obstructions, will properly heal.
Terry’s bedsore was deep, but contained bright pink granulation
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tissue that was ready to mend. Similarly, healthcare has deep
wounds but the time is ripe, and the conversation robust, for its
systems to heal.
Sweet also shared several lessons learned on her walking pilgrimages through France and Spain. When fatigue, rain, and
thirst threatened to prevent her from reaching her destination
site, she continued on. She came to realize that solutions to
reaching her future goal lay in focusing on the present moment
and the journey itself. Her pilgrimage represents a possible way
to approach healthcare improvement in which we focus on both
short-term and long-term goals. However if we fail to be present
for our patients and each other as human beings while looking
toward future goals, we lose everything.
The future of healthcare may benefit tremendously from adopting innovations and updated evidence-based guidelines; it may
also build on philosophical lessons from the past. Most importantly, the future of healthcare is determined by how we, as
healthcare providers, are present for our patients in each moment of care.
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Abstracts from the 2016 Annual Louisiana
American College of Physicians (ACP)
Associates Meeting
Each year medical students in Louisiana and residents from the eight Internal Medicine training programs in Louisiana are invited to submit abstracts for the Annual Louisiana American College of Physicians (ACP) Associates Meeting. The content of these abstracts includes
clinical case vignettes or research activities. The abstracts have all identifying features removed (i.e., names, institutional affiliations, etc.)
before being sent to physician judges. Each judge scores each abstract independently and then the scores from all judges are averaged
and ranked. This year we are excited to be able to publish most highly ranked abstracts presented at this year’s competition. These abstracts (17 oral; 14 poster) were presented at the Associates Meeting held at LSU Health Sciences Center in Baton Rouge on January 19,
2016. We would like to thank the Journal of the Louisiana State Medical Society and appreciate its efforts to publicize the hard work of
these trainees.
Lee S. Engel, MD, PhD, FACP
Chair, Louisiana Associates Liaison Committee
William Davis, MD, FACP
Governor, Louisiana Chapter ACP

A BONE TO PICK WITH DYSPHAGIA
J Becerril, MD and RA Oreck, MD
Department of Internal Medicine, Tulane University Health
Sciences Center, New Orleans, Louisiana
Case: A 55-year-old woman with a history of seizures and submandibular stones, presented with dysphagia. Five days prior
to presentation, she woke up with urine in her bed, headache,
and confusion consistent with prior nocturnal seizures; however
that morning she had difficulty swallowing solids, accompanied
by nausea and vomiting. Over the next few days, her symptoms
worsened to include mild dysphagia to liquids, shortness of
breath, and voice changes. On physical exam, she was hypertensive at 164/97 with oxygen saturation at 97% on room air.
She had submandibular fullness bilaterally with a clear oropharynx. No focal neurologic deficits were appreciated. Flexible fiber
optic laryngoscopy found the posterior pharyngeal wall significantly pushed anteriorly. Modified barium swallow demonstrated a narrow pharynx due to mass versus swelling of tissue
on posterior pharyngeal wall at C3-C4, leading to decreased laryngeal elevation and poor epiglottic inversion. CT neck with IV
contrast demonstrated exuberant osteophytes with preserved
intervertebral disk height located at C3, C4, C5, C6, and C7 with
C3-C4 osteophytes displacing the prevertebral soft tissues anteriorly at the level of the epiglottis, consistent with symptomatic Forestier’s syndrome. A PEG tube was placed for nutrition
requirements and neurosurgery recommended outpatient surgical decompression.
Discussion: Forestier’s disease, also known as DISH (diffuse idiopathic skeletal hyperostiosis), was first described in 1950 by
Forestier and Routes-Querol. While it is not rare, it is often under-diagnosed. In the United States the prevalence of DISH is
approximately 25% of men and 15% of women older than 50

76 J La State Med Soc VOL 168 MAY/JUNE 2016

years. DISH is usually latent, and thus asymptomatic, though it
can lead to compression of local tissues, manifesting symptomatically as dysphagia, dysphonia, stridor, and dyspnea. The treatment of DISH depends on disease severity with a conservative
approach in mild to moderate cases, surgical treatment in severe or refractory cases. Muscle relaxants and anti-inflammatory
drugs are recommended for initial treatment.

CAN SJŐGREN’S AFFECT YOUR CNS? – IT SJO’ CAN!
J Percle, MD and M Mitchell, MD
Department of Internal Medicine, LSU Health Sciences Center,
Baton Rouge, Louisiana
Introduction: Sjőgren’s Syndrome is a common disease process
with poorly understood variant features. One variant involving
the central nervous system is known as CNS Sjőgren’s and can
be classified as: Transverse Myelitis, Neuromyelitis Optica (Devic’s Disease), and Multiple Sclerosis like syndrome. Patients
with central nervous system involvement generally tend to have
more profound disability.
Case: Our patient first presented with right arm and leg pain for
approximately 10 months. Abruptly, she developed contractures
of her right 4th/5th digits, inward rotation of her right ankle, and
increased spasticity of her right side. She was found to have a
positive ANA and SSA but failed a course of prednisone/plaquenil. She was given the diagnosis of Sjőgren’s while workup continued for her neurologic symptoms. These progressed leading
to hospitalization for right sided neuropathic pain, dysphagia,
dysarthria, profound ophthalmoplegia, and immobility from
contractures. MRI of her brain demonstrated several T2 subcortical and periventricular hyperintensities localized primarily in
the frontal cortex and pons. Serology was negative for NMO/
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Aquaporin 4, Neuronal Nuclear Ab, Proteinase 3 Ab, and oligoclonal bands were absent. The patient was then diagnosed with
CNS Sjőgren’s and started on pulse dose Solu-medrol with mild
improvement. A subsequent trial of intravenous Cytoxan was
given prior to discharge and prednisone 50mg was to be taken
daily. At follow-up she was able to ambulate, had clear pronunciation, less diplopia, and decreased pain. Unfortunately, remission was brief requiring a second course of steroids and Cytoxan
without the previous improvements noted. Shortly thereafter,
she re-presented with generalized seizures and respiratory failure and was ultimately transitioned to hospice care.
Discussion: Our case highlights the presentation of a poorly understood variant of a fairly common disease process. Although
this patient did not demonstrate the typical features associated
with exocrine glandular Sjőgren’s, she was found to have CNS sequelae that was directly linked to her autoimmune disorder. This
underscores the importance of maintaining a broad differential
when patient’s symptoms and physical/laboratory findings do
not fit a particular disease process.

CHASING THE DRAGON: A CASE OF HEROIN
INHALATION LEUKOENCEPHALOPATHY
R Weems, MD; S Struthers, MD; and W Probasco, MD
Department of Internal Medicine, LSU Health Sciences Center,
New Orleans, Louisiana
Introduction: “Chasing the Dragon” is a slang term which refers
to the inhalation of the heated vapors of heroin. First described
in 1982, heroin inhalation leukoencephalopathy (HIL) is a rare
but serious complication of heroin use by inhalation.
Case Description: A 35 year old incarcerated woman with a history of intravenous heroin use was brought in by the sheriff’s
office for three days of altered mental status. The jail physician
noted “unsteady gait, weakness, delayed responses, and lethargy”. She complained of headache and generalized weakness,
which she attributed to “withdrawing.” Her last heroin use was
four days prior to presentation. On exam, she was noted to be
apathetic with generalized psychomotor slowing. Her neurologic exam was significant for right lower extremity weakness
and diminished sensation, brisk patellar reflexes, and bilateral
ankle clonus. She was uncooperative with cerebellar testing
and was unable to stand due to right extremity weakness. Initial labs revealed a slight leukocytosis (13.6) without left-shift,
hypokalemia (2.9), transaminitis (AST 292 U/L, ALT 147U/L) and
elevated CK (1864). Urine drug screen was positive for opiates
and benzodiazepines. Brain MRI demonstrated symmetric cortical/subcortical T2 hyperintensities in the watershed territories
of the bilateral parietal and occipital lobes consistent with leukoencephalopathy. Spine MRI, EEG, CSF studies, rheumatologic
panel, MS panel, and infectious work-up were unremarkable. On
further questioning, she admitted to heroin use by inhalation
which led us to the diagnosis of HIL. She was started on a trial of
coenzyme Q and received intensive physical therapy resulting in

improved mentation and physical function.
Discussion: Symptoms of HIL include cerebellar dysfunction,
psychomotor retardation, soft speech, and apathy. Symmetric
T2 hyperintensities in the posterior cerebral hemispheres and
cerebellum are seen on MRI. Heroin vapors may be directly toxic
to mitochondria, and result in a vacuolar degeneration of myelin sheaths. Treatment includes supportive care; anti-oxidants
such as coenzyme Q have been used anecdotally. HIL should be
considered in patient’s presenting with a history of heroin inhalation and new onset neurologic or behavioral changes.

SYPHILIS MANIFESTING AS SYMPTOMATIC
HEPATITIS
N Hussain, MD and S Greenberg, MD
Department of Internal Medicine, LSU Health Sciences Center,
Shreveport, Louisiana
Introduction: Abnormal liver enzymes are frequently encountered in the clinical medicine setting. With a myriad of potential
causes, the etiology of liver damage may at times be difficult to
determine. Although an uncommon precipitant of clinical hepatitis, syphilis should be considered in the differential diagnosis
of these patients.
Case: A 34-year-old African American man presented to clinic
with a chief complaint of right upper quadrant abdominal pain
for one month. He had a history of HIV diagnosed in 2012 with
most recent CD4 count of 597 cells/mm3 and HIV viral load of
4,349 copies/mL. He was on antiretroviral therapy with darunavir, tenofovir, emtricitabine and ritonavir. His labs showed elevated liver chemistries with alanine aminotransferase (ALT) of 169,
aspartate aminotransferase (AST) of 109, and alkaline phosphatase (ALP) of 250. Total bilirubin was within normal limits. HIV
medications were held at that time. One week later, repeat labs
showed worsening liver chemistries with ALT of 472, AST of 326,
ALP of 559 and total bilirubin of 1.5. His acute hepatitis panel was
negative and he denied the use of any alcohol or hepatotoxic
medications. Abdominal ultrasound showed mild hepatomegaly without obstruction or stones. MRCP was negative for biliary
or pancreatic ductal dilation. Physical exam revealed a diffuse
hyperpigmented maculopapular rash on abdomen, extremities, soles of feet and palms of hands concerning for secondary
syphilis. RPR was reactive with a reflex titer of 1:64. Treponemal
pallidum IgG which was previously negative returned reactive.
Patient was given penicillin G 2.4 million units IM once for treatment. Two weeks later, liver chemistries had normalized, RPR titer had decreased to 1:4 and his abdominal pain had resolved.
Discussion: Syphilis is typically known to present with mucocutaneous disease and lymphadenopathy but less commonly with
liver involvement. Due to the prompt and effective response to
penicillin G, it is important to consider syphilis in the differential diagnosis of hepatitis, particularly in HIV infected patients. In
addition, early recognition could prevent unnecessary medical
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testing and cost.

THE POSSIBILITY OF PRE-EXPOSURE PROPHYLAXIS
IN AN UNIDENTIFIED SUB-GROUP IN LOUISIANA

GIANT CORONARY ARTERY ANEURYSM WITH 3 VESSEL INVOLVEMENT IN A PATIENT WITH
ACROMEGALY

M Oferczak, MD; T Delord, MD; and S Ahmed, MD
Department of Internal Medicine, Leonard J. Chabert Medical
Center, Houma, Louisiana

R Kurapati, MD; H Patel, MD; M Binesh, MD; and B Swirsky, MD
Department of Internal Medicine, Baton Rouge Medical Center,
Baton Rouge, Louisiana

Introduction: The CDC estimates that our preventative efforts
thus far have averted more than 350,000 HIV infections as well
as more than $125 billion in costs of medications. Further, the
CDC estimates that an average of $355,000 is saved for every HIV
infection prevented. Thus far, very few completed Pre-exposure
prophylaxis (PrEP) trials have included persons under the age of
18.

Introduction: Coronary artery aneurysm (CAA; defined as the
dilation of coronary artery to greater than 1.5 times the normal
diameter) is a rare anomaly with an incidence of 0.15% to 5.0%.
Even rarer is a giant coronary artery aneurysm (G-CAA; defined
as >20mm in size of the artery) with an incidence of 0.02% to
0.2%.
Case: A 47-year-old man with acromegaly presented with a ST-elevation myocardial infarction and on coronary angiogram was
noted to have one G-CAA involving the left anterior descending
(LAD) and two CAA involving the left circumflex (LCX) and right
coronary artery (RCA). A very large LAD artery was noted with
mid and distal thrombotic occlusion. The LCX and RCA were also
aneurysmal and did not fill distally. There was no coronary atherosclerosis noted. Due to inability to perform any percutaneous
coronary interventions in the large aneurysmal LAD artery, the
patient was treated medically with aspirin, clopidogrel, and low
molecular weight heparin. Chest CT angiography confirmed the
aneurysms: the LAD artery had a 33 mm in diameter x 70 mm
in length proximal aneurysm, proximal RCA with 13 mm aneurysm, and proximal and distal LCX artery with 8mm and 10mm
aneurysm respectively. Transthoracic echocardiography showed
severe systolic dysfunction with approximate LVEF of 30%. A life
vest was placed on the patient with a plan to place an implantable cardioverter- defibrillator or plan for cardiac transplantation and the patient was discharged on Aspirin, Clopidogrel,
Metoprolol and Rosuvastatin.
Discussion: This is the only reported case of G-CAA in an acromegalic patient in the literature where there is no evidence of
vasculitis, no previous left heart catheterization, or any genetic
connective tissue disorder; traditional risk factors predisposing
the development of the coronary artery aneurysms. Complications of CAA include rupture, distal embolization, thrombosis
and vasospasm. We emphasize the fact that all patients with
CAA need to be on antiplatelet therapy and anticoagulation.
Treatment options vary depending on the presence of atherosclerosis: Surgical treatment is recommended in the presence of
atherosclerosis and severity of stenosis distal to the CAA while
medical therapy is limited to the patients with absence of atherosclerosis and minimal stenosis distal to CAA.
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Methods: This study looked at the population of Louisiana and
data obtained by the Louisiana Department of Health and Hospitals Office of Public Health STD/HIV Surveillance program, specifically the age at detection of HIV, number of cases and percent
of cases within age groups in both 2014 and 2013 data. A comparison between two populations between January to December 2013 and January to December 2014 comparing the number
of cases detected in age groups from 0-12, 13-24, 25-34, 35-44,
45 + was made. A Student 2 Sample T-test comparing these two
groups was used to examine for statistical difference between
the mean numbers of cases between the two groups ranging
from 2013 to 2014. A comparison of the total percent of cases
of newly diagnosed HIV in each group was made between the
ages of 13-24.
Results: The number of cases of newly diagnosed HIV has higher
in the 2014 data group than the 2013 group [344 cases compared to 321]. Comparing the two groups the T-value is 0.056102
with a P-Value of 0.956637. This shows no statistical difference
between the groups in the number of cases in the respective
years 2013 and 2014.
		
Conclusion: Comparing the number of cases of HIV diagnosed in
Louisiana from 2013 to 2014, there is no significant difference in
the total number of cases. The question proposed by this study is
whether our efforts at minimizing the incidence of HIV through
preventative measures has therefore been sub-optimal as there
is no significant difference between total incidence in the span
of 1 year. However, it should be noted when comparing data the
percentage of cases diagnosed from ages 13-24 had increased
from 24% to 26% in the span of 1 year. Current guidelines do
not advocate for PrEP in persons under the age of 18. We propose that further studies are required to establish whether an
under-represented age group in HIV incidence exists in the age
ranges of 13-24.
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WHERE SUPPLEMENTS CAN GO WRONG: HYPERVITAMINOSIS DUE TO OTC ERGOCALCIFEROL
TN Tran, MD; KK Shum, MD; and L Bateman, MD
Department of Internal Medicine, Ochsner Clinic Foundation,
New Orleans, Louisiana
Introduction: There are multiple causes of hypercalcemia, the
most common being primary hyperparathyroidism and malignancy. With the increasing incidence of Vitamin D insufficiency,
Vitamin D supplements have been marketed as an over-thecounter medication. However, the numerous available dosages
and formulations can lead to confusion amongst consumers.
Case: A 71-year-old woman with a history of COPD, CAD, CHF,
and CKD3 was admitted with 4 days of generalized weakness
and shortness of breath after stopping furosemide 4 days prior.
Her heart rate was 67 bpm, blood pressure was 159/79 mm Hg,
respiratory rate was 20 bpm, and her oxygen saturations were
94% on 3L nasal cannula with no prior oxygen requirement.
She had bibasilar rales, mild lower extremity edema, and a CXR
consistent with fluid overload. The patient had a corrected calcium of 11mg/dL, magnesium of 1.5 mg/dL, a phosphorus of
2.8 mg/dL and a creatinine of 1.1mg/dl on admission. She was
initially treated for both a CHF exacerbation and COPD exacerbation. During this admission a daily trend of increasing serum
calcium levels was noted up to a peak of 14.7mg/dL. She had
a 25-hydroxycholecalciferol of >96 ng/mL, 1,25-dihydroxycholecalciferol of >156pg/mL and a parathyroid hormone level of
<5.0 pg/mL. Upon further questioning, her vitamin D had been
prepackage to provide vitamin D2 50,000U daily instead of once
weekly. Her hospitalization was complicated by the development of acute pancreatitis (lipase of 753 U/L) secondary to her
hypercalcemia. She was started on calcitonin (4U/kg), IV fluids,
IV furosemide and denosumab 60mg subcutaneously and her
calcium slowly decreased to 10.7 mg/dL corrected on discharge.
Discussion: Vitamin D toxicity is a rare condition usually caused
by ingestion of excessive amounts of Vitamin D. Treatment includes corticosteroids, bisphosphonates, low calcium diet, IV
fluids and furosemide. In this case, bisphosphonates were contraindicated due to renal insufficiency, and thus denosumab was
used. This case highlights the importance for greater monitoring
of supplements marketed to the public as misuse can cause significant harm to the public.

AN UNUSUAL CASE OF ACUTE RESPIRATORY
PARALYSIS
A Narayana. MD; D Shankaranarayanan, MD; F Patel, MD;
I Shuja, MD; and K Curry, MD
Department of Internal Medicine, LSU Health Sciences Center,
Lafayette, Louisiana.
Introduction: West Nile Virus (WNV) should be included in the
differential in patients who present with focal neurological defi-

cits and weakness even if the patient does not report a mosquito
bite. Although the incidence peaks in late summer or early fall,
sporadic cases can occur throughout the year in southern states
Case: A 56 years old Caucasian man with no past medical history
was transferred from an outside facility for further management
of community-acquired pneumonia diagnosed by CT Chest.
He initially presented with fever, vomiting and non-bloody foul
smelling loose stools. Upon arrival at our facility, he was found
to have severe bilateral proximal upper extremity weakness. He
was alert and oriented. There was no sensory deficit. The lower
extremity strength and bilateral handgrip were preserved, but
motor strength was 1/5 on adduction and abduction of his bilateral arms. Bilateral triceps and biceps deep tendon reflex were
absent. His condition rapidly deteriorated by day 2 of hospital
stay with worsening inspiratory effort and change in his voice
that necessitated emergent intubation due to neuromuscular
paralysis. Pharyngeal-cervico-brachial type Guillain-Barré syndrome (GBS) was suspected. Lumbar puncture was done. Initial
cerebrospinal fluid (CSF) analysis showed 86mg/dl of protein
and WBC count of 53. Weight based intravenous immunoglobulin was initiated. Electro-diagnostic study was deferred until the
patient’s condition stabilized. He also developed dysautonomia
manifested by tachy and brady arrhythmias and labile blood
pressure. However, on day 7 of hospital stay, CSF WNV IgM Antibody came back positive. He eventually required a tracheostomy. He remained ventilator-dependent, awaiting transfer to a
long-term acute care facility.
Discussion: Although involvement of anterior horn cells is the
major site of spinal cord pathology in WNV, involvement of spinal sympathetic neurons can explain the dysautonomia seen in
these patients. As in GBS, early recognition of possible respiratory failure is important when patients present with an unknown
reason for acute paralysis.

ENDOCRINE AND CHEMOTHERAPEUTIC
RESISTANCE IN BREAST CANCER IS DRIVEN BY LIGHT
AT NIGHT-INDUCED DISRUPTION OF THE CIRCADIAN
MELATONIN SIGNAL
EM Dauchy, MD1; RT Dauchy, MS2; S Xiang, MD2; L Mao, PhD2;
A Hauch, MD3; L Yuan, MD2; VP Belancio, PhD2; DE Blask, MD
PhD2; and, Hill SM, PhD2
1. Department of Internal Medicine, Louisiana State University
School of Medicine, New Orleans, Louisiana; 2. Department of
Structural Biology and 3. Surgery, Tulane University School of
Medicine, New Orleans, Louisiana
Introduction: Endocrine (tamoxifen, Tam) and chemotherapeutic (doxorubicin, Dox; Paclitaxel, Pax) resistance represent major
impediments to the successful treatment of breast cancer and
are coupled to increased tumor metabolism and tumor overexpression and activation of several families of receptor- and
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non-receptor-associated kinases. Dim light at night (dLAN) exposure, as occurs in shift work and/or perturbed sleep-wake cycles, disrupts circadian time structure and nocturnal melatonin
production, which is associated with a significantly increased
risk of an array of diseases, including breast cancer. Melatonin inhibits human breast cancer growth via mechanisms that include
suppression of tumor linoleic acid (LA) metabolism, aerobic glycolysis (Warburg Effect), and expression and/or phospho-activation of AKT and ERK1/2 receptor kinases along with several
other kinases and transcription factors, including STAT3.

ul). She was immediately started on hydroxyurea, nilotinib, and
underwent 2 cycles of leukapheresis. Her WBC responded and
within ten days was within normal limits. Twelve days after admission repeat imaging showed resolution of the hemorrhage,
a decreased number of brain lesions, and hydrocephalus. She
continued to do well and before discharge had only minor deficits. One month after discharge repeat brain imaging showed
resolution of masses, hydrocephalus, and no new hemorrhage.
She was diagnosed with CML myeloid sarcoma presenting as a
new brain mass.

Methods and Results: Female nude rats bearing tissue-isolated
estrogen receptor positive (ERα+) MCF-7 human breast cancer
xenografts were maintained on a light/dark cycle of LD 12:12 in
which dLAN is present during dark phase (suppressed endogenous nocturnal melatonin), significant (p < 0.001) decreases
in tumor latency-to-onset, increased tumor metabolism and
growth, and total intrinsic resistance to either Tam, Dox, or Pax
therapy. Conversely, a LD 12:12 dLAN environment incorporating nocturnal melatonin replacement resulted in markedly increased latency-to-onset, tumor regression, suppression of tumor LA metabolism and Warburg Effect, and inhibition of kinase
and transcription factor phosphorylation, while Tam, Dox, and
Pax sensitivity was completely restored.

Discussion: The solid phase of CML was first described in 1811.
Myeloid sarcomas consist of immature cells of granulocytic lineage that are rarely associated with chronic phase CML. Chemotherapy is recommended for myeloid sarcomas as it improves
progression to AML and survival. Radiotherapy and surgery decreases symptoms related to mass effect of tumor, but do not
improve survival. In the case described, progression to myeloid
sarcoma was due to medicine non-compliance. She was transitioned to nilotinib due to the decreased chance of intracranial
hemorrhage compared to imatinib. Diagnosis of Myeloid sarcoma should be considered with a tumor in the setting of CML. If in
the CNS, strong consideration should be given to nilotinib over
imatinib or dasatanib.

Conclusion: Melatonin behaves as both a tumor metabolic inhibitor and circadian-regulated kinase inhibitor to reestablish
human breast tumor to Tam, Dox or Pax and drive tumor regression further demonstrating that dLAN-induced circadian disruption of nocturnal melatonin production contributes to a complete loss of tumor sensitivity to endocrine or chemotherapeutic
interventions.

A RARE COMPLICATION OF CHRONIC MYELOID
LEUKEMIA
W Varnado, MD and V Cataldo, MD.
Department of Internal Medicine, LSU Health Sciences Center,
Baton Rouge, Louisiana
Introduction: Hematologic malignancies are often staged by
blast cells in the blood or bone marrow. Metastasis to solid organs or tumor transformation can also affect prognosis. The
solid phase of chronic myelogenous leukemia (CML), myeloid
sarcoma, is described in less than 5% of cases. Myeloid sarcomas
are poor prognostic factors and often occur as result of medication non-compliance.
Case: A 40-year-old woman was diagnosed with CML. She was
initially compliant with imatinib, however self-discontinued the
medication three years later after feeling well. She then presented to the emergency room with right-sided facial droop
and extremity weakness. Subsequent imaging showed multiple
non-enhancing lesions in the posterior fossa associated with
hemorrhage, edema, and effacement of the 4th ventricle. On
presentation her white blood cell count (WBC) was 571,000 (cell/
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ADRENAL INSUFFICIENCY PRESENTING AS END
STAGE CARDIOMYOPATHY
BS Blasé, MD
Department of Internal Medicine, Ochsner Clinic Foundation,
New Orleans, Louisiana
Introduction: Cardiomyopathy is a disease of weakened or defective heart muscle that can cause heart failure. There are many
causes of cardiomyopathy including genetic, toxic, infectious
and inflammatory. Rarely, cardiomyopathies can be of endocrine etiology. This clinical vignette describes a case of severe dilated cardiomyopathy caused as a result of Sheehan Syndrome.
Case: A 40-year-old woman presented with chief complaint
of dyspnea upon walking, paroxysmal nocturnal dyspnea and
lightheadedness. She had a past medical history significant only
for Sheehan Syndrome after a post-partum hemorrhage complicated her last pregnancy. Upon admission, echocardiography
was performed which demonstrated a normal sized left ventricle and an ejection fraction of 10%. Her laboratory studies were
significant for a TSH of 6.8 μU/mL and a BNP of 1400 pg/ml. The
patient was evaluated by the heart failure team for a possible
heart transplant. Further laboratory testing demonstrated a
decreased cortisol level. LH, FSH, Prolactin, estradiol and IGF-1
were also decreased. A cortisol stimulation test was found to be
positive and the patient was diagnosed with secondary adrenal insufficiency. An MRI of the pituitary was performed which
demonstrated an empty sella. She was subsequently started on
stress dosing of Hydrocortisone. The patient was started on Hydrocortisone and her lab abnormities normalized. She saw an
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increase in her energy levels and improvement in her shortness
of breath. In subsequent months, her cardiac function improved
dramatically. More recent echocardiography demonstrated
ejection fractions of 55-65% and the patient no longer has any
symptoms of heart failure.
Discussion: Genetic, infectious, toxic and ischemic causes of cardiomyopathy are well documented and seen frequently on both
cardiology and general medicine services. However, endocrine
abnormalities causing severe cardiomyopathy are far less common. What makes this case even more unusual is the dramatic
improvement the patient experienced over a very short period
of treatment. This case demonstrates the importance of keeping
a broad differential, and considering endocrine etiologies, when
evaluating cardiomyopathies

AN UNUSUAL PRESENTATION OF DRESS SYNDROME
N Kaskas, MD1; E Richard, MD2; J Petry, MD1; and D Lauret, MD1
1. Department of Internal Medicine, LSU Health Sciences Center, Baton Rouge; 2. Department of Dermatology, LSU Health
Sciences Center New Orleans, Louisiana
Introduction: Drug reaction with eosinophilia and systemic
symptoms (DRESS) syndrome is a potentially fatal condition that
typically presents as fever and a cutaneous morbilliform exanthem preceding internal organ involvement 2-6 weeks following ingestion of the offending agent.
Case: A 64-year-old woman with past medical history of psoriatic arthritis and pustular psoriasis on chronic anti-TNF inhibitors
presented with bilateral cervical and submandibular lymphadenopathy following an URI treated with amoxicillin. She subsequently underwent multiple dental extractions for caries. Her
post-op course was complicated by persistent lymphadenopathy and stomatitis treated with amoxicillin, clindamycin, and
trimethoprim-sulfamethoxazole. She re-presented with progressive lymphadenopathy, fever, and a productive cough. She
was diagnosed with community-acquired pneumonia and was
discharged on amoxicillin and azithromycin following resolution
of pyrexia. Three days later, she presented with a diffuse morbilliform rash and fever of two days duration. After improvement
with a dose of methylprednisolone, the rash was attributed to
an underlying vasculitis. A month later she was admitted to our
care with extensive mucositis and painless, firm lymphadenopathy. She underwent further evaluation for atypical viral, mycobacterial, and fungal organisms, autoimmune, and neoplastic etiologies including excisional lymph node and cutaneous
biopsies. Histopathology was consistent with a drug reaction,
and the patient was diagnosed with DRESS likely secondary to
amoxicillin. She exhibited remarkable improvement with prednisone and was discharged on a steroid taper with dermatology
follow-up.
Discussion: The initial manifestation of DRESS in this patient was
lymphadenopathy. This exceptionally uncommon presentation

obscured the underlying disease process for several weeks. Further complicating the presentation was the patient’s intermittent use of low dose steroid therapy for her comorbid psoriasis.
The use of chronic immunosuppressive therapy led clinicians
to investigate infectious and neoplastic etiologies. A notable
feature is the rapid acceleration of DRESS symptoms following
re-challenge with amoxicillin. This case illustrates the importance of considering delayed onset drug reactions in patients
with persistent lymphadenopathy.

DON’T WAKE UP THE FOLLICULARLYMPHASAURUS
REX
P Markwell, MD; K Shealy, MD: G Tanios, MD; and
J Moscona, MD
Department of Internal Medicine, Tulane University Health
Sciences Center, New Orleans, Louisiana.
Case: A 58-year-old man with history of coexistent stage IV follicular lymphoma and multiple myeloma presented with a one
month history of a burning pruritic rash. His rash started as a
single blister on his right hand and gradually progressed to the
arms, trunk, back, abdomen, legs, periorbital area, and oral cavity. He had not been able to eat due to the pain and blisters in
his mouth. His cancers had been treated with rituximab, bendamustine, and velcade about one year prior and were considered
in remission. On physical exam, he had annular erythematous
erosions and desquamating plaques of the bilateral upper and
lower extremities, abdomen, trunk and upper back. He had mucositis, but no ocular involvement. A skin biopsy showed suprabasal acantholytic dermatitis suspicious for paraneoplastic pemphigus. Direct immunofluorescence test showed deposition of
IgG, C3 along the basement membrane correlating with high titers of desmoglein antibodies (243u\ml). Repeat myeloma panel
was unremarkable, however abdominal imaging showed multiple newly enlarged lymph nodes concerning for recurrence
of malignancy. Bone marrow and lymph node core biopsies revealed recurrence of grade IIIa follicular lymphoma. Immunohistochemical stains were positive for CD20, PAX5, CD10, and BCL-2
with a high proliferative index. He was started on high dose steroids and broad spectrum antibiotics along with aggressive daily dressing, but had no response to treatment. He expired three
weeks later following progression of mucocutaneous, periorbital and facial disease and sepsis.
Discussion: Follicular lymphoma is the most common of the
indolent Non-Hodgkin’s lymphomas with a median survival of
ten years. Treatment is often not required for asymptomatic
patients. Although incurable, serious life threatening complications of Follicular lymphoma can occur and require immediate therapy. Paraneoplastic pemphigus (PNP) is a rare fatal skin
blistering disorder occurring in association with variety of neoplastic diseases most commonly Non-Hodgkin lymphomas. The
latter induces an immune response with antibodies formation
directed against epithelial antigens playing integral role in cell
adhesion. The detection of antibodies against two desmoplakJ La State Med Soc VOL 168 MAY/JUNE 2016
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ins (periplakin and envoplakin) are the most specific laboratory
findings in PNP. Although the disease is initiated by the tumor,
simply debulking the tumor or reducing tumor burden through
chemotherapy will not halt disease progression. There is limited
data on treatments involving steroids, Rituximab and immunosuppressive medications.

ONE OF THE BEST MIMICKERS OF METASTATIC
DISEASE
S Saad, MD; G Akoghlanian, MD; F Patel, MD; Z Ashkar, MD; and
L Lakshmiprasad, MD
Department of Internal Medicine, Louisiana Health Sciences
Center, Lafayette, Louisiana
Introduction: Histoplasmosis is a common endemic mycosis
and its clinical presentation varies greatly posing a diagnostic
challenge.
Case: A 48-year-old, retired military officer presented to Emergency Department with complaints of generalized abdominal
pain, intermittent headaches, weakness, vomiting and diarrhea
along with 60 pounds weight loss in the last 3 months. His past
medical history was significant for hypertension and an 80 pack
year smoking history. His physical exam revealed hypotension,
hepatosplenomegly and generalized abdominal tenderness. His
labs showed hyperkalemia, anion gap metabolic acidosis, acute
kidney injury with creatinine of 4.5 and adrenal insufficiency.
CT Thorax and Abdomen without contrast revealed pulmonary
nodules, diffuse abdominal lymphadenopathy, massive splenomegaly and 7cm bilateral adrenal masses. MRI of the brain
showed 3 ring enhancing lesions. Our workup for HIV came
back positive, however, lumbar puncture, flow cytometry and all
other infectious disease workup were unremarkable. His renal
function improved with hydration. After ruling out pheochromocytoma, core biopsy of Left Adrenal gland was performed
which revealed Histoplasmosis. We initiated treatment with
Fludrocortisone, IV Amphotericin, combined anti-retroviral therapy (CART) and empirically covered him for Toxoplasmosis. The
patient’s symptoms, laboratory findings and repeat imaging
studies showed marked improvement.
Discussion: Histoplasmosis can present as an asymptomatic,
pulmonary, progressive disseminated and primary cutaneous
disease. The progressive disseminated form of the disease is
rare and usually occurs in the immunocompromised patients. In
Louisiana, it should always be considered in a patient with mediastinitis, pulmonary nodules, lymphadenopathy, hepatosplenomegaly, chorioretinits, adrenal enlargement and calcifications.

WHAT’S SO FUNNY?
AM Desai, MD; I Iupe, MD; and V Nguyen, MD
Department of Internal Medicine, LSU Health Sciences Center,
Shreveport, Louisiana
Introduction: Herpes simplex virus (HSV-1) encephalitis is the
most common cause of sporadic fatal encephalitis in the US
and worldwide. With an incidence of 2.2 per million, early recognition is crucial for prompt therapy. Despite those on therapy
with IV acyclovir, the mortality can be as high as 30% with many
survivors having significant long-term morbidity. We present a
patient who appeared to have disseminated Herpes Zoster, but
actually had disseminated HSV with suspected encephalitis.
Case: An 86-year-old African-American woman with a history
of rheumatoid arthritis (on methotrexate) presented with delirium and fever of 103°F. Previously, the patient was fully independent. She was tachycardic, noted to have inappropriate laughter
during the exam and appeared apathetic to her condition. She
was found to have a disseminated non-painful, non-pruritic vesicular rash across the left labia majora, the posterior aspect of
her thigh and face that appeared consistent with disseminated
zoster. She was oriented to person, place, but not time. As she
met SIRs, she was started on empiric antibiotics and IV acyclovir,
and blood cultures were negative. The daughter refused lumbar-puncture for diagnosis and the patient was not cooperative
for MRI. However, given her inappropriate laughter, we were not
convinced this was disseminated zoster. Punch-biopsies of the
rash confirmed our suspicion and revealed HSV-1 with no evidence of zoster. The patient remained afebrile on IV acyclovir,
which was continued for 21-days. Mentation improved and she
no longer laughed inappropriately.
Discussion: Patients with HSV encephalitis may present with
severe behavioral abnormalities (as it did in our patient with
her inappropriate laughter), anterograde amnesia, dysnomia,
impaired learning for new verbal and visual material, and cognitive impairment. When suspected, HSV encephalitis requires
early aggressive treatment with IV acyclovir to prevent mortality
and decrease the risk of long-term morbidity. Empiric therapy
with IV acyclovir at 10mg/kg q8H with treatment course of 14 to
21 days is recommended. Patients who survive HSV encephalitis
can have significant long-term morbidity from post-encephalitic
syndrome.

A VERY RARE ETIOLOGY OF RESPIRATORY FAILURE
M Binesh, MD; S Robichaux, MD; and V Tati, MD
Department of Internal Medicine, Baton Rouge General Medical
Center, Baton Rouge, Louisiana
Introduction: The association between polymyositis/dermatomyositis and interstitial lung disease is well established. Dermatomyositis/dermatomyositis-induced respiratory muscle weakness is a very rare but reported complication of the disease.
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Case: A 67-year-old African American woman with recently
diagnosed dermatomyositis /polymyositis confirmed by muscle biopsy and MRI presented to our hospital with shortness of
breath and acute hypoxemic respiratory failure. Initial workup
revealed diffuse muscular weakness and very poor inspiratory
effort. Chest X Ray was consistent with low lung volumes. Initial
ABG revealed pH 7.247, pCO2 80, pO2 73, HCO3 34 on 2 L of
oxygen per nasal cannula. Given her muscular weakness, recent
diagnosis of polymyositis/dermatomyositis and ABG consistent
with ventilatory failure, polymyositis/dermatomyositis induced
respiratory muscle weakness was very likely. BiPAP was not successful and she was intubated shortly thereafter. Post-intubation
ABG showed pH 7.47, pCO2 40.2, pO2 107.8, HCO3 28.7 on 100%
FiO2 on the ventilator, consistent with intact lung parenchyma.
A CT of the chest was done to rule out interstitial lung disease,
a much more common pulmonary complication of polymyositis/dermatomyositis. She was noted to have a critically low NIF
(negative inspiratory force) and unmeasurable vital capacity.
She was initially started on pulse dose steroids, and later IVIG
with no improvement. Finally, she was given two doses of rituximab and continued on PO steroids. Her measured vital capacity
slowly improved, however in anticipation of continuous severe
respiratory muscle weakness a tracheotomy tube was placed.
The patient was transferred to an LTAC and was weaned from
mechanical ventilation.
Discussion: Here a very rare, but still important complication of
polymyositis/dermatomyositis is reported. Considering the critical nature of polymyositis/dermatomyositis-induced respiratory
muscle weakness prompt diagnosis and management is crucial.
Although interstitial lung disease is a more common pulmonary
complication, internal medicine physicians should keep in mind
the potential for respiratory muscle involvement and diaphragmatic dysfunction and respiratory distress in patients with polymyositis/dermatomyositis.

TTP, TERRIBLE THORACIC PAIN, AND A TOUCH OF
TROUBLING PYLORI
G Behari, MD; M Varghese, MD; S Gupta, MD; R Vargas-Cuba,
MD; and K Dalmou, MD.
Department of Internal Medicine Leonard J. Chabert Medical
Center, Houma, Louisiana
Introduction: Thrombotic thrombocytopenic purpura (TTP) is
an occlusive thrombotic microangiopathy characterized by a
systemic platelet aggregation, organ ischemia, and significant
thrombocytopenia. TTP is frequently caused by either a congenital or acquired deficiency of ADAMTS13, a von Willebrand
factor (VWF)-cleaving protease. The incidence of acquired TTP
is 3 cases per 1 million adults per year with the median age at
diagnosis of 41.
Case: A 41-year-old African American woman with a history of
type 2 diabetes, HTN, HLD, and hypothyroidism presented with

substernal chest pain with associated nausea, diaphoresis, and
shortness of breath for 4 days. The patient was admitted for
chest pain work-up but was later found to have symptomatic
anemia and thrombocytopenia. Labs also revealed schistocytes
on peripheral blood smear, elevated indirect bilirubin, elevated
reticulocytes, and a markedly elevated LDH of 1700. Although
she did not present with fever, neurologic defects, or renal defects, the patient was urgently treated for presumed TTP with
plasma exchange (PEX) and prednisone 1mg/kg daily. TTP was
confirmed by reduced ADAMTS13 activity. She initially responded to PEX, however due to recurrence, she was treated with
Rituximab for 4 weeks. Due to gastrointestinal complaints, the
patient tested and found to have H pylori infection. The patient
improved after completion of rituximab and H pylori treatment,
without any recurrence of TTP.
Discussion: Although TTP can present as chest pain (either as a
form of acute coronary syndrome or from symptomatic anemia),
this case is unique because of the patient’s H pylori infection.
Observational studies have suggested treating for H pylori infection in patients who present with gastrointestinal symptoms
can improve platelet counts in idiopathic thrombocytopenic
purpura (ITP). Just as in this case, there have been other documented cases of patients with TTP also presenting with H pylori
infection. Some studies have implied H pylori infection could
function as a triggering factor in TTP by inducing platelet aggregation through an interaction with VWF, however the exact
pathophysiology remains unknown. Currently, testing for H pylori is not indicated for patients with TTP patients but might be a
consideration for refractory cases.

RARE PHENOMENON OF ISOLATED AORTIC VALVE
PROLAPSE
V Neelam, MD; B Binesh, MD; S Gadi, MD; and V Tati, MD
Department of Internal Medicine, Baton Rouge General Medical
Center, Baton Rouge, Louisiana
Introduction: Aortic regurgitation is third most common valvular heart disease after Aortic stenosis and Mitral regurgitation.
Prolapse of an aortic cusp is uncommon, present in approximately 15% of patients with ventricular septal defect but may
also occur as an isolated phenomenon or as a consequence of
myxomatous degeneration associated with mitral and/or tricuspid valve involvement.
Case: A49-year-old man with a past medical history of hypertension presented with isolated speech difficulties. He was a professional athlete and never smoked in his life. On physical examination his vitals were unremarkable except for an elevated blood
pressure of 180/110 mm Hg. Central nervous system examination showed ‘expressive aphasia’ without any other neurological
deficits. Cardiovascular examination and other systems examination was unremarkable. Electrocardiogram showed normal
sinus rhythm with mild left ventricular hypertrophy. Noncontrast CT of the head showed a large left parietal lobe infarct and
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a later MRI revealed a large middle cerebral artery distribution
ischemic infarct. The patient was started on antiplatelet therapy. Transesophageal Echocardiography (TEE) showed isolated
aortic valve prolapse with clear and significant prolapse of the
noncoronary aortic cusp into the left ventricular outflow tract
(LVOT). The prolapsed cusp almost impinged on the anterior mitral leaflets, occupying up to 68% of the LVOT width and with
a pressure half-time (PHT) of 142 milliseconds. The diameter of
the aortic root, sinotubular junction, and tubular ascending aorta were all within normal limits with no evidence of aneurysm,
dissection, or other pathology. The valve itself was trileaflet with
otherwise structurally normal leaflets without any vegetations
or masses attached. Chamber sizes were also within normal limits. Due to lack of cardiorespiratory symptoms specifically chest
discomfort or shortness of breath, and relatively normal measurements of chamber sizes on the echocardiograms, conservative management was initiated.
Discussion: Isolated aortic valve prolapse is a rare phenomenon
and is commonly associated with a bicuspid aortic valve. TEE is
diagnostic in almost every case and severity is easily estimated based on existing criteria. Definitive management depends
on the stage of aortic regurgitation and these stages are well
described in the 2014 ACC/AHA valvular disease guidelines. To
date we have not come across a case of isolated aortic valve prolapse presenting with an ischemic cerebrovascular accident.

STRESS INDUCED SHORTNESS OF BREATH
T Kazecki, MD; M Foster, MD; and P Subramaniam, MS
Department of Internal Medicine, LSU Health Sciences Center,
New Orleans, Louisiana
Case: A 60-year- old woman with a history of hypertension, tobacco abuse, and recent family stress presented to an urgent
care clinic for chest pain and dyspnea and was transferred to
the Emergency Department intubated secondary to respiratory
failure. The patient was afebrile on admission but had a leukocytosis. Broad spectrum antibiotics were started for presumed
lung infection based on radiographic evidence. CTA Chest
showed pneumonitis, cardiomegaly and minimal dependent
pleural effusions but was negative for pulmonary embolism.
Initial troponin was 2.3 ng/ml and BNP 1270 pg/ml. The first
EKG showed sinus tachycardia and diffuse T wave inversions
were present in all leads except I and a VL. Wall motion abnormalities were observed on echocardiographic analysis. The mid
septum, inferoseptal, posteroseptal, and apex of the heart were
akinetic with minimal ballooning of the apex. The repeat EKG
demonstrated worsening deep symmetric T wave inversions in
the lateral leads and QT interval prolongation to 606 msec. Ciprofloxacin was discontinued. The troponin transiently increased
hospital day 3 then trended back down within 12 hours. The patient went for a coronary angiogram hospital day 5 secondary
to hemodynamic instability. The angiogram showed LAD free of
atherosclerosis. The left ventriculogram demonstrated that the
inferior wall was akinetic but with adequate basal contraction
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with anterior and apical hypokinesis, diagnostic of Stress induced (Takotsubo) cardiomyopathy.
Discussion: The most common cause of global deep T wave inversion is myocardial ischemia. However, multiple other etiologies including stress induced (Takotsubo) cardiomyopathy exist.
Our patient met all four criteria for diagnosis of Stress induced
Takotsubo cardiomyopathy: 1) transient hypokinesis, akinesis, or
dyskinesis of the left ventricular mid segments with or without
apical involvement. Regional wall motion abnormalities typically extend beyond a single epicardial coronary distribution, and
a stress inciting event may or may not be present. 2) Absence
of obstructive coronary disease or angiographic evidence of
plaque rupture. 3) New ECG abnormalities (ST segment changes,
T wave inversions) or modest elevation in troponin. 4) Absence
of pheochromocytoma or myocarditis.

DRUG-INDUCED CATATONIA, A CASE FOR EARLY
DETECTION
TSJ Ku, MD; H Oakland, MD; and M Barr, MD
Department of Internal Medicine, Tulane University Health
Sciences Center, New Orleans, Louisiana
Case: A 70-year-old man with history of advanced microvascular
dementia, hypertension, and alcohol abuse in remission presented with a four-day history of decreased verbal responsiveness,
urinary incontinence, and inability to ambulate. He previously
took quetiapine, haloperidol, and sertraline for treatment of
aggressive features. Outpatient records revealed that haloperidol had been exchanged for risperidone with rapid increase in
risperidone dose over the prior week, however he continued
to receive high doses of both antipsychotics due to misunderstanding of physician instructions. At presentation, vital signs
were within normal limits. Physical exam was significant for decreased attention and tracking, increased rigidity, hypertonia,
hyporeflexia, cogwheel rigidity in right arm and resting tremor
in both hands. He was reactive to verbal and painful stimuli. Laboratory results including TSH and basic chemistry were within
normal limits. Creatinine Kinase was 1903. CT brain showed only
chronic microvascular changes consistent with previous imaging. EEG indicated generalized slowing without seizure activity.
MRI brain was deferred as the patient was unable to cooperate
without sedation. The patient slowly improved over the next
week with supportive treatment and withholding of all home
psychotropic medications. He remained afebrile with down
trending of CK without indication for treatment with benzodiazepines or dantrolene. At discharge, he continued to have some
mild cogwheel rigidity but was verbally responsive and improving in strength with physical therapy.
Discussion: The existence of catatonia in patients with dementia
has been rarely reported and can be confused with symptoms of
the underlying disease, causing delay in diagnosis and adverse
outcomes. The mechanism of drug-induced catatonia is unclear,
but likely involves dopamine, gamma-aminonutyric acid, and
glutamate neurotransmitters. Unlike NMS and serotonin syn-
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drome, drug-induced catatonia has variable presentation, including dysautonomia and hyper or hyporeactivity. Early detection and initiation of supportive treatment such as intravenous
fluids and withholding of the offending medication can result in
complete resolution and prevention of worsening to NMS, suggested to be on the same continuum as drug-induced catatonia.

AN UNUSUAL CASE OF SPHINGOBACTERIUM
CELLULITIS
G Hurst, MD and R Washburn MD
Department of Internal Medicine, LSU Health Sciences Center,
Shreveport, Louisiana
Introduction: Sphingobacterium species are non-fermentative,
gram-negative rods. This bacterium was first described as a Flavobacterium species but due to the large amounts of sphingophospholipid compounds in their cell membranes distinguish
them the Flavobacterium species. Shingobacterium species
have been isolated from soil, plants, foodstuffs, and water sources, but the isolation of the species from human clinical specimens has been rarely reported worldwide.
Case: An 81-year-old man presented with 3 day history of right
arm swelling with pain and erythema extending into his forearm. The patient was started on Clindamycin therapy for cellulitis after blood cultures were obtained. A Gram-negative rod
was isolated in both anaerobic bottles and one aerobic bottles.
Speciation and susceptibilities returned with Sphingobacterium
spiritivorum and antibiotics were changed to ciprofloxacin. The
patient was discharged in stable condition and completed 7
days of antibiotics.
Discussion: In the present case, this immunocompetent patient
presented with cellulitis and bacteremia that was identified as S.
spiritivorum. Only 4 cases of S. spiritivorum infection have been
reported worldwide. The isolate was susceptible to ciprofloxacin, piperacillin-tazobactam, and trimethoprim-sulfamethoxazole. The source of infection was probably environmental and
this is another case of cellulitis due to this organism that might
have been missed if blood and tissue or wound cultures were
not collected, emphasizing the usefulness of these cultures in
patients with cellulitis.

EPSTEIN BARR VIRUS ASSOCIATED DIFFUSE LARGE
B CELL LYMPHOMA
N Lapara, MD and L Lakshmiprasad, MD
Department of Internal Medicine, LSU-Health Sciences Center,
Lafayette, Louisiana
Introduction: Epstein Barr virus positive diffuse large B cell lymphoma of the elderly is a provisional entity in the 2008 WHO
classification of lymphoid neoplasms. Few studies have report-

ed EBV positive large B cell lymphomas in young patients without immunodeficiency.
Case: A 20-year-old Hispanic man presented to the ED after
noticing swelling to bilateral sides of his neck for the past 2
months. He denied any fevers, chills, night sweats, weight loss
or weakness. On physical exam, he was noted to have bilateral
preauricular, postauricular, anterior cervical, posterior cervical,
supraclavicular and axillary lymphadenopathy. Initial showed
total protein of 9.6, globulin of 6.0, normal renal function and
liver function tests, mild leukocytosis with WBC=11.3, hypochromic microcytic anemia, normal platelets and normal calcium.
CRP and ESR were increased. HIV, RPR, acute hepatitis panel and
Monospot were all non-reactive. CT-neck/thorax/abdomen/pelvis showed extensive lymphadenopathy above and below diaphragm. FNA biopsy of left post auricular lymph node showed
cytomorphology of atypical lymphoid proliferation. Excisional
biopsy was done of left neck with pathology report revealing
EBV positive diffuse large B cell lymphoma. EBV in situ hybridization was positive in many cells. Serology showed positive IgG
EBV antibody. Bone marrow biopsy of left posterior iliac crest
showed no evidence of lymphoma. Patient was diagnosed with
Stage III diffuse large B cell lymphoma. He completed 6/6 cycles
of R-CHOP therapy to date with complete response by Recist criteria on imaging.
Discussion: EBV positive diffuse large B cell lymphoma (DLBCL)
of the elderly is defined as patients older than 50 years alone.
Recent studies have shown that patients with sound immune
status can also be affected. EBV positive patients, both in the elderly and young groups, showed significantly worse overall survival than negative cases. In one study, no significant differences
of outcomes were identified between different age groups with
EBV positive DLBCL. This case illustrates that EBV positive DLBCL
can occur in young patients without immunodeficiency.

PARAESOPHAGEAL HERNIA MASQUERADING AS
RIGHT HEART FAILURE
T Wesley, MD; B Hernandez, MD; JC Chapman, MD; and
J Lacombe, MD
Department of Internal Medicine, LSU Health Sciences Center,
Baton Rouge, Louisiana
Introduction: A paraesophageal hernia is an uncommon type of
hiatal hernia accounting for approximately 5 percent of all cases. They are most often asymptomatic or associated with vague
and intermittent symptoms of gastroesophageal reflux.
Case: A 59-year-old woman with a past medical history of anemia and obesity presented to the hospital on five separate occasions within one year for recurrent symptoms of substernal
chest pain, shortness of breath and bilateral lower extremity
edema. During these hospitalizations, she underwent repetitive
workups to rule-out cardiopulmonary etiologies. All work-up including chest x-rays, electrocardiograms, echocardiograms, and
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labs continued to be negative with the exception of a mild anemia and a CTA of the chest which was repeatedly negative for a
pulmonary embolus but revealed a large paraesophageal hernia. Because of the well-known illness script of right heart failure
being shortness of breath with a clear chest x-ray and systemic
edema, she was labeled and treated as such on previous admissions. Upon thorough review of diagnostics performed, she did
not have evidence of left heart failure, high pulmonary artery
pressures, or right heart dilation or dysfunction. However, upon
review of the CTA chest images, the hernia sac was large and
appeared to be compressing the inferior vena cava. This was believed to be a possible etiology for dyspnea and lower extremity
edema. The gastroenterology team was consulted, an esophagogastroduodenoscopy was performed which confirmed the
large paraesophageal hernia and was diagnostic for multiple
associated Cameron erosions which likely explained the etiology of her chest pain and anemia. General surgery was consulted
and the patient underwent a robotic-assisted paraesophageal
hernia repair with Nissen fundoplication. One month after the
surgery, the patient was doing well with less shortness of breath
and resolution of chest pain and peripheral edema.
Discussion: This case is a representation of a rare cause of a very
common presentation. It should also raise awareness about the
possible mechanical effects of a large hiatal hernia on the cardiopulmonary system.

KIDNEY STONES…NO! IT’S A SARCOIDOSIS
B Olayemi, MD; R Marvin, MD; S Charpentier, MD; and
S Gupta, MD
Department of Internal Medicine, Leonard J. Chabert Medical
Center, Houma LA
Introduction: Sarcoidosis is a multisystem disorder produced
by non caseating granulomas that infiltrate various organs. The
cause is unknown and it occurs in 1 per 20,000 in the US. It is
more prevalent in the African American population compared
to Caucasian and typically affects both men and women with
the peak onset age 20-40yrs. It typically presents with bilateral
hilar adenopathy, pulmonary reticular opacities, skin, joint and/
or eye lesions. Diagnosis is usually made by evidence of non-caseating granulomas on biopsy. Treatment includes steroids and
immunosuppressives such as methotrexate.
Case: A 35-year-old man with PMH hypertension, BPH, type 2
diabetes, and recurrent nephrolithiasis presented to the Emergency Department for worsening bilateral flank pain of 1 week
duration. The patient had multiple visits to the ED and clinic
during the prior month for hypercalcemia with nephrolithiasis/
hydronephrosis. During this time, he had worsening fatigue but
denied fever, chills, nausea, vomiting. At presentation, vital signs
were stable. Physical exam was remarkable for CVA tenderness.
Labs was notable for anemia, hypercalcemia, elevated LFTs and
renal failure. Further workup for the hypercalcemia revealed an
elevated ACE level, low PTH, elevated 24hr urinary Ca, elevated calcitriol, low Vit D. Imaging showed granulomatous disease
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with non-calcified mediastinal/hilar lymph nodes on CT chest
and enlarged pericardiophrenic lymph nodes, and multiple non
obstructing renal calculi. The hypercalcemia and renal failure resolved with fluids. A CT guided biopsy of the liver revealed non
caseating granulomas consistent with sarcoidosis. The patient
was started on low dose prednisone which improved his symptoms as well as his hypercalcemia.
Discussion: This case illustrates the importance of appropriate
recognition of affected organ systems with clinical and radiologic findings plus support with histologic evidence for the
confirmation and diagnosis of disease. Although ACE level (Angiotensin Converting Enzyme is an insensitive and nonspecific
diagnostic test, the elevated level provided a higher index of
suspicion for sarcoidosis since ACE levels are elevated in 60% of
patients with sarcoidosis.

UNCOMMON CAUSE OF A COMMON CONDITION
R Kurapati, MD; C Nalabolu, MD; and R Vatsavai, MD
Department of Internal Medicine, Baton Rouge General Medical
Center, Baton Rouge, Louisiana
Introduction: Acute recurrent pancreatitis (ARP) is a clinical condition characterized by repeated episodes of acute pancreatitis;
ARP is therefore diagnosed retrospectively by clinical definition
after at least the second episode of acute pancreatitis. Etiology
of ARP can be identified in 70% of the cases with most common
causes being common bile duct stones or sludge and bile crystals; sphincter of oddi dysfunction; anatomical ductal variants
interfering with pancreatic juice outflow; obstruction of the
main pancreatic duct or pancreatico-biliary junction; alcohol
consumption. Drugs as a cause for acute pancreatitis have been
described in 5% of the cases2, with only 8 previously described
cases of metronidazole induced acute recurrent Pancreatitis.
Here we present the 9th reported case of ARP due to Metronidazole.
Case: A 26-year-old woman with one previous episode of Acute
pancreatitis presumed to be due to metronidazole came to the
hospital with epigastric abdominal pain radiating to the back,
associated with nausea and vomiting for the past 24hrs. The
patient was prescribed metronidazole 2 days ago for bacterial
vaginosis. She was found to have a Lipase level of 650U/l and the
common causes of pancreatitis such as CBD stones, gallbladder
sludge, Hypertriglyceridemia, Alcohol, sphincter of oddi dysfunction, anatomic ductal variants, pancreatic divisum and autoimmune pancreatitis were ruled out. The patient was not on
any medications that are known to cause Pancreatitis.
Discussion: Metronidazole is commonly used in the hospital and
community setting as it is a potent and effective treatment for
many anaerobic infections. The mechanism of Metronidazole induced is unknown but one possible mechanism of action could
be that under aerobic conditions Metronidazole may undergo
redox cycling and yield hydrogen peroxide, superoxide, and oth-
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er free radicals which are toxic to the pancreatic beta cells and
induce pancreatitis. The incidence of severe Metronidazole-induced pancreatitis is relatively rare and the causative association was confirmed in the Midwest multicenter Pancreatic Study;
however, it can cause serious morbidity in patients after minimal
exposure, and identification of Metronidazole as the causative
agent is the key to recovery. Early diagnosis, discontinuation of
the drug, and supportive care will lead to a successful recovery
in the majority of cases. Re-challenge should always be avoided.

DIAGNOSIS “PROBABLE?” DIAGNOSTIC DIFFICULTY
IN CARDIAC SARCOIDOSIS
T Middour, MD and P Putnam, MD
Department of Internal Medicine, Tulane University Health
Sciences Center, New Orleans, Louisiana
Case: A 47-year-old woman with hypertension, dyslipidemia,
and diabetes presented to her PCP with two weeks of dyspnea.
An ECG a year prior showed normal sinus rhythm. The rhythm
strip from a transthoracic echocardiogram incidentally showed
complete heart block. An ECG confirmed new persistent third
degree AV block. A left heart catheterization ruled out coronary
artery disease and workup for other reversible causes such as
Lyme disease, syphilis, autoimmune (ANA, ANCA, and CCP), thyroid disease was negative. A transesophageal echocardiogram
was negative for valvular abnormalities. A cardiac MR was nondiagnostic for an infiltrative process, but showed late gadolinium
enhancement in the inferolateral septum, indicative of nonspecific scarring. Nuclear myocardial perfusion study then showed
abnormal perfusion along the anterior wall and areas of late enhancement, again nonspecific findings for cardiac sarcoid. A cardiac positron emission tomography scan showed multiple hypermetabolic regions within the heart consistent with a sarcoid
pattern as well as mediastinal lymphadenopathy. In collaboration with Rheumatology, a diagnosis of “highly probable” primary cardiac sarcoidosis was made without histology and she was
started on methotrexate. Electrophysiology implanted a dual
chamber pacemaker with moderate symptomatic improvement
with ICD placement subsequently planned.
Discussion: Cardiac sarcoidosis (CS) may be present in 5 to 25
percent of patients with sarcoidosis and causes significant morbidity and mortality. Its effects are often clinically silent and may
precede other organ involvement. Further, CS manifests as diverse pathologies such as arrhythmias, heart failure, sudden cardiac death, valvular dysfunction, and pericardial disease. While
sarcoid is frequently on the differential as a great imitator, definitive diagnosis remains problematic despite advanced cardiac imaging modalities like magnetic resonance and dedicated
cardiac PET. Internists should consider cardiac sarcoidosis in the
differential for any new unexplained cardiac abnormalities, particularly ECG findings in younger adults.

WEST NILE VIRUS WITH WEAKNESS OF UNILATERAL
EXTREMITIES AND HYPONATREMIA
R Bissonnette, MD; K Leong, M; E McKinnies, MD; C Wear, MD;
and R Coleman-Pierron, MD
Department of Internal Medicine, Louisiana State University
Health Sciences Center, New Orleans, Louisiana
Introduction: Here we present a case of WNV encephalitis which
presented with meningitis as well as SIADH and later developed
acute onset of left sided weakness.
Case Description: A 58-year-old woman with no known medical
history presented with complaint of five days of fever, headache,
malaise, nausea, and vomiting. On examination, she was hemodynamically stable and febrile (38.6°C) with epigastric tenderness. Labs revealed leukocytosis (12.9x109/L) and hyponatremia
(130 mmol/L). The morning after admission she complained of
worsening headache. She experienced altered confusion, neck
stiffness, and a diffuse erythematous rash. CSF studies demonstrated 256 WBCs/μL, total protein of 168 mg/dL and glucose
of 73 mg/dL, with negative gram stain. Empiric treatment was
initiated for bacterial and HSV meningitis. Serum sodium was
134 mmol/L with urine osmolality of 784 mosm/kg and urine
sodium of 65 mmol/L. The fourth day of hospitalization she had
acute onset of left facial droop and weakness of her left upper
and lower extremities (1/5 strength) and a stroke activation
was called. CT was negative for intracranial hemorrhage. tPA
was administered, with no improvement of her weakness. MRI
of the brain and spinal cord were unremarkable. She became
increasingly somnolent and was intubated. Her hyponatremia
worsened to the 120s mmol/L, which was managed with hypertonic saline after transfer to the ICU. CSF IgM returned positive
for WNV. CSF HSV PCR and VDRL were negative and bacterial cultures were no growth. She was extubated after 4 days and was
discharged to a nursing facility with persistent weakness in her
left arm (3/5) and leg (1/5).
Discussion: Neuroinvasive WNV is associated with a highly variable clinical course and a fatality rate of approximately 10%.
The most important risk factor is older age. Symptoms typical
of meningitis/encephalitis as well as acute onset of poliomyelitis-like flaccid paralysis of the extremities may occur. Probable
diagnosis requires IgM antibody to WNV in serum or CSF. Viral
encephalitis may also present with hyponatremia secondary to
SIADH. Treatment for WNV is supportive.

RECTAL CARCINOID: AN EVOLVING PHENOMENON
S. Pandit, MD1,2 and M. Basel, MD1
1. Department Of Gastroenterology and Hepatology
Overton Brooks VA Medical Center Shreveport, 2. Louisiana
and Department of Medicine, Louisiana State University Health
Sciences Center Shreveport, Louisiana
Introduction: Adenocarcinoma is the most common malignanJ La State Med Soc VOL 168 MAY/JUNE 2016
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cy found in the rectum. However, the incidence of rectal carcinoid has been rising after implementation of screening colonoscopy. The rectum is the second most common anatomic site for
carcinoid tumor. Embryologically, rectal carcinoids are hindgut
tumors which are non-secretory. Hence, they rarely present with
carcinoid syndrome even in patients with metastatic disease. A
recent systematic review of rectal carcinoid by McDermott et.al
was unable to perform a meta-analysis on optimal treatment
strategies for localized and widespread disease due to the wide
variety of data recorded from various sources. Our aim is to make
physicians aware that the rectal carcinoid is becoming a common diagnosis thus clinicians should have current knowledge
of classification, management and treatment options available.
Case: A 62-year-old African American man with a significant past
medical history of hypertension and tobacco abuse presented
to the gastrointestinal (GI) lab for colorectal cancer screening
colonoscopy. The patient had no specific GI complaints and a
10-point review of symptoms was unremarkable except for decreased exercise tolerance. Physical examination was unremarkable including digital rectal exam. During colonoscopy, a 7-10
mm firm polypoid submucosal lesion was noted in distal rectum
and was resected using an electrocautery snare and ERBE endocut current. Histologic evaluation of the resected polyp demonstrated a well-differentiated neuroendocrine neoplasm that
stained positive for chromogramin, synaptophysin, and Ki-67
proliferation marker. The patient underwent repeat colonoscopy about a month later. Biopsy obtained from previous polypectomy site was negative for carcinoid tumor cells.

creased mobility due to unsteadiness and diplopia. The patient
was febrile on presentation and had physical exam findings suggestive of meningitis. Also noted was a painful erythematous
nodule was noted on his bottom lip, Janeway lesions noted on
his fingertips, unsteady gait with ambulation, as well as left sided hearing loss. Lumbar puncture revealed CSF consistent with
bacterial meningitis: cloudy fluid, elevated WBC, predominantly
neutrophils, elevated RBC, decreased glucose, elevated protein.
Blood cultures and CSF cultures were positive for Group C Streptococcus equi. Transthoracic and transesophageal echo were
unrevealing of vegetation. MRI of the brain revealed a pattern
consistent with septic emboli with multiple infarcts in the brain
including the cerebellum. Due to multiple infarcts, the patient
was treated presumptively for endocarditis despite negative
studies. The patient was treated with intravenous penicillin G
(for 4 weeks) and gentamycin (for 2 weeks) for Group C streptococci endocarditis and meningitis. At 4 week follow up, the
patient had greatly improved.

Discussion: The rectal carcinoid classification, management and
treatment options have been defined based on the size and aggressiveness of the lesion. As there is no defined TNM system
classification, there is no homogenous data available yet on how
to manage rectal carcinoid. Treatment strategy is based on tumor size, radiologic testing and surveillance examination including use of rectal EUS.

A NARROW ESCAPE FROM THE KISS OF DEATH

I GOT “C” AND I CANNOT SEE
M Varghese, MD; M Chu, MD; C Bowe, MD; J Crowe, MD; D
Daberkow, MD; and M Eschte, MD
Department of Internal Medicine, Leonard J. Chabert Medical
Center, Houma, Louisiana
Introduction: Until 2010, 36 cases of Group C streptococcus
meningitis had been identified. Group C streptococci (GCS) are
common causes of veterinary diseases but they are not commonly recognized as causes of human disease.
Case: A 31-year-old Hispanic man who worked as an auto mechanic and had no known past medical history presented with
a five day history of fevers, chills, lethargy, nausea with vomiting, non-bloody diarrhea, photophobia, severe headache and
neck stiffness. He had been taking antiemetics and antidiarrheal along with acetaminophen and ibuprofen without relief. He
also reported right shoulder pain with associated weakness, de-

88 J La State Med Soc VOL 168 MAY/JUNE 2016

Discussion: GCS can cause cellulitis, bacteremia, endocarditis,
meningitis, septic arthritis, and upper respiratory infections. Patients with GCS infection may present with symptoms such as
nausea, vomiting, fever, chills, and typical meningitis symptoms
(headache, photophobia, neck stiffness). Even though some patients who had a GCS infection reported exposure to animals or
contaminated/unpasteurized dairy products, more than 50% of
patients do not have an identifiable etiology of their infection.

S Saad, MD; J Charrier, MD; F Patel, MD; and
L Lakshmiprasad, MD
Department of Internal Medicine, LSU Health Sciences Center,
Lafayette, Louisiana
Background: Despite the fact that snakebite is a significant
source of morbidity and mortality, it often goes unreported.
Case: A 30-year-old man presented with a venomous water moccasin bite on his right hand that occurred while he was working
in his yard an hour prior to his arrival to the ED. He felt nauseated
and was in excruciating pain. Initial physical exam revealed erythematous and tender bite marks on the dorsum of his hand, in
the web between his thumb and index finger. There was swelling that extended from the fingers to the mid of his forearm
along with numbness and parasthesias. There was no discoloration and pulses in the right upper extremity were palpable. Lab
finding revealed Rhabdomyolysis and coagulation studies were
unremarkable. He was immediately reported to poison control
and given 6 vials of Cro-fab and a tetanus shot. Despite the initial
treatment the swelling worsened and progressed up to his right
axilla within 12 hours during which he continued to receive 6
vials of Cro-fab repeatedly. Physical exam at this time revealed
pale hand, loss of flexion and extension of the fingers due to
tense edema, tenderness, and absent pulses at the wrist. Orthopedic surgery was consulted for Compartment syndrome and
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he underwent immediate decompressive fasciotomy. On his follow up visit after 1 week, his pain had resolved. Physical exam
revealed normal hand movements and pulsation with minimal
edema.
Discussion: Annually about 45000 snake bites occur in the US
of which approximately 8000 are from venomous snakes. Snake
bites, though not uncommon can lead to a rare complication
of Compartment syndrome, very few cases of which have been
reported throughout the globe. In addition to sound clinical
judgment, continuous close monitoring is required for prompt
diagnosis and treatment to avoid severe necrosis requiring amputation.

tion of appropriate medical therapy to avoid further metabolic
derangements.

TREATMENT OF T2DM WITH SODIUM-GLUCOSE
COTRANSPORTER LEADING TO EUGLYCEMIC
DIABETIC KETOACIDOSIS
G Victor, MD and A Ramsy, MD
Department of Internal Medicine, Baton Rouge General Medical
Center, Baton Rouge, Louisiana
Introduction: Sodium–glucose cotransporter 2 (SGLT-2) inhibitors are the most recently approved antihyperglycemic medications used as an adjunctive treatment in managing type 2 diabetes. This new class of drugs have been associated with diabetic
ketoacidosis (DKA) with uncharacteristically mild to moderate
glucose elevations (euglycemic DKA [euDKA]). The atypical clinical presentation makes euDKA difficult to recognize.
Case: A 40 year- old woman with past medical history significant
for T2DM controlled with metformin 500 mg BID and canagliflozin 300 mg qday, presented to the emergency department with a
1-week history of increasing fatigue and generalized weakness.
The patient had also been complaining of diffuse abdominal
pain, associated with nausea, vomiting and decreased oral intake. The symptoms persisted despite using antiemetic medication at home. The patient noted blood glucose at home in the
150s with adherence to medication regimen. Physical exam was
unremarkable except for, dry mucous membranes, tachycardia
and mild epigastric tenderness. Laboratory data yielded a blood
glucose of 125, bicarbonate of 10, venous ph of 6.630 and calculated Anion Gap of 26. Ketonemia was noted, Beta hydrohybutyrate was 39. C- peptide was WNL. Ethanol, methanol and
ethylene glycol was negative. Latic acid was 1.4. No source of
infection was detected. The patient was started on DKA protocol with IV fluids and insulin and canagliflozin was discontinued.
After all interventions above ketoacidosis eventually resolved.
Patient’s symptoms resolved as well completely.
Discussion: This case illustrates the potential complications seen
with the use of (SGLT2) inhibitors in diabetic patients. Increased
renal clearance of glucose mediated by the SGLT-2 inhibitor led
to deceivingly low blood glucose levels in the setting of acute
illness. Due to the odd presentation of this DKA case with the
abnormally low to normal serum glucose level, timely identification of ketoacidosis with increased anion gap is critical to instituJ La State Med Soc VOL 168 MAY/JUNE 2016
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Integrative Family Medicine – Are Louisiana
Patients Ready?
Betsy Dancisak, MPH; Gordon Magonet, MD; Ondrej Blaha, MSc; Henry J. Nuss, PhD
Purpose: The purpose of this preliminary study was to assess patient readiness to use a family medicine clinic that integrates complementary and alternative medicine (CAM) with conventional medicine. Methods: A survey using the theory of planned behavior as a
framework addressed patient attitudes and use of CAM. Descriptive statistics provided demographic characteristics. Additional analyses
assessed differences among CAM users and responses to survey items. Results: Patients who self-reported as using CAM in the past 12
months were 39.8%. The majority of patients had favorable attitudes toward CAM use and integrative medicine; 62.7% reported they are
likely to use CAM if offered at the clinic. Most patients want their physician to inquire about their use of CAM (61.5%) and to be trained to
treat with CAM (64%). Conclusions: Preliminary data from this study highlights patients’ interest in a family medicine integrative center
and may be used by providers to develop tailored messages for patients.

INTRODUCTION
Exploring the concept of integrating conventional medicine
with complementary and alternative medicines (CAM) is an
emerging area of study. Neither approach has the capacity to
remedy all health ailments, however, their integration has the
potential to further strengthen the current United States health
care system. The United States’ National Center for Complementary and Alternative Medicine (NCCAM) defines CAM practices
as an array of health care approaches with a history of use or
origins outside of mainstream medicine.1 They are inclusive of
products and practices such as, but not limited to, acupuncture,
chiropractic, herbal supplements, homeopathy, hypnosis, and
meditation.
Data from the 2007 National Health Interview Surveys (NHIS) revealed that approximately 40% of adults in the U.S. have used
some form of CAM, excluding prayer, in the past 12 months.2
The most common medical reasons for CAM use among adults
include back pain, neck pain, joint pain and arthritis,2 which
are commonly addressed by family medicine physicians. Few
randomized control trials have substantiated the effectiveness
of CAM,3 yet it is recognized that integrative medicine has the
potential to strengthen conventional medical disease management.4,5
There is lack of data indicating the prevalence of integrative
medicine clinics in the United States. However, one report revealed that locations with the lowest percentage of hospitals
providing CAM are predominately southern states.6 Given the
constant demand for CAM among the general population and
as integrative medicine increases in family medicine residency
programs,7,8 Louisiana physicians are interested in assessing patient readiness to use such services within their clinics.
Limited U.S. studies report favorable patient attitudes toward integrative medicine in primary care or family medicine clinics.9,10
The purpose of this observational preliminary study was to as-
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sess family medicine patients’ readiness to use an integrative
clinic through an analysis of their CAM use and attitudes toward
CAM and integrative medicine through the application of the
theory of planned behavior.

METHODS
Survey

We developed a 28-item survey on the basis of a literature
search of CAM survey questions.11,12 These survey items address
components of the theory of planned behavior, which suggests
that individual behavior is influenced by the following beliefs:
behavioral (attitudes), normative (subjective norms), and control (perceived behavioral control).13 In this study, attitudes include favorable or unfavorable beliefs about CAM. Subjective
norms are the beliefs people have about the acceptance of CAM
among those who are important to them, such as family, friends,
and physicians. Perceived behavioral control relates to people’s
perception of how easy or difficult it is to utilize CAM.
Investigators collected data via a self-administered survey. Designed with a moderate literacy level, patients were able to complete the survey in less than 15 minutes. We used a 5-point Likert
scale (strongly disagree, disagree, undecided, agree, strongly agree) to collect data from the theory of planned behavior
items. Additional data collection included; a CAM knowledge
assessment (based on the scale; no/little/some/much knowledge), CAM use in the previous 12 months and lifetime use,
demographic information, and an open-ended qualitative question to assess which CAM patients would like their clinic to offer.
The LSU-HSC institutional review board (IRB) granted approval
for the study.
Patient respondents were categorized into two groups, users
and nonusers. Users are defined as those who have used one or
more of thirteen CAM treatments listed in the survey in the past
12 months, having answered, “agree” or “strongly agree”. Non-
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users are those who answered, “disagree strongly”, “disagree”, or
“undecided”.
Procedures

We conducted the survey at a family medicine clinic in Metairie,
Louisiana over a one-week period on every day of the week and
at different times during the day to reduce selection bias. The
clinic has a patient population of 6620 and accommodates a
residency program with five general practitioners, one psychiatrist and one nutritionist. Eligible participants included patients
>18 years of age and able to speak and read English. As patients
waited to be called into the examination room, a study investigator informed them of the voluntary survey and invited their
participation.
Statistical analysis

Descriptive statistics summarized demographic characteristics and responses to survey items. A Pearson’s chi-square test
examined the relationship between CAM users/nonusers and
patient demographics. We performed a multiple logistic regression model to determine whether demographics or theory
of planned behavior item responses were a significant predictor of CAM use. An independent samples t-test compared the
mean scores of patient responses to the theory of planned behavior items. Ordinal logistic regression models compared the
dependent variables, attitudes and subjective norms, to groups
defined by three independent variables: gender, age, and race.
We excluded select survey items from analysis due to response
inconsistencies. The statistical software, Statistical Package for
the Social Sciences (SPSS™), version 22, was used to perform all
statistical analyses. The level of significance for all tests was set
at p < 0.05.

Theory of planned behavior items

To acquire greater statistical power the theory of planned behavior items were combined into three groups: 1=strongly disagree
and disagree, 2=undecided, 3=strongly agree and agree. An independent samples t-test revealed that CAM users responded
more favorably to the theory of planned behavior items with
statistically significant results, see Table 2. We further explored
those data through a multiple logistic regression model, which
did not confirm these results; it revealed no significant associations between CAM use and responses to the theory of planned
behavior items (Type III Wald test, p values >0.9); however, there
was a trend toward CAM users answering these items more favorably (based on the parameter estimates).
Attitude

The attitude survey items generated positive responses from
the majority of patients (Table 2). An ordinal logistic regression
model found the age group 25-39 years (p=0.04), followed by
the age group 40-54 years (p=0.30), and females (p=0.34) were
most likely to have favorable attitudes toward CAM. Although
not statistically significant, Asians (p=0.57) and Caucasians
(p=0.35) had similar and more favorable attitudes toward CAM
with respect to African Americans.
Subjective norm

RESULTS

A majority of patients reported “undecided” for two of the three
subjective norms items. However, 54.7% reported they have a
friend or family member who is using or has used one or more
types of CAM. An ordinal logistic regression model found the 2539 year age group (p=0.04) and Asians (p=0.32) followed by Caucasians (p=0.49), with respect to African Americans, were most
likely to have a friend or family member that is using or has used
CAM.

Demographics

Patient knowledge of CAM & preferences

There were 161 survey respondents with a 72.9% response rate.
In terms of age, race, and gender the study population was reflective of the clinic population, consisting of 49 males (88.9%
Caucasian, 6.7% African American, 4.4% Asian) and 97 females
(78.5% Caucasian, 19.4% African American, 2.2% Asian) (Table
1).

The CAMs which patients reported as having the most knowledge of included: nutritional diet, massage, chiropractic, and
meditation. Patients (n=51) were asked to list all CAMs they
would like to be offered at their clinic. The most common CAMs
requested included: massage, acupuncture, and nutritional diet
(Chart 1).

Prevalence of CAM use

DISCUSSION

Among all respondents, 54.7% reported ever using CAM, at
least once, in their lifetime. More than an third (39.8%) claimed
to have used CAM within the past 12 months (user). A Pearson
chi-square analysis revealed that most users were: aged >65
years (27.4%), Caucasian (86.9%), and female (70.5%), see Table
1. A logistic linear model revealed no significant associations between CAM use and patient demographics (Type III Wald test:
age p=0.45, df=4, race p=0.11, df=2, gender p=0.18, df=1, health
status p=0.80, df=3, education p=0.31, df=4, income p=0.58,
df=3, insurance type p=0.62, df=3).

The objective of this study was to assess patient readiness to use
an integrative family medicine clinic. Study results suggest that
patients are amiable toward integrating complementary and alternative medicine (CAM) with conventional medicine. Among
all respondents, 62.7% reported they are likely to use CAM if
offered at the clinic, and 68.3% reported that with increased
knowledge of CAM, they would be more likely to use such services. These positive attitudes toward integrative medicine may
imply, as the theory of planned behavior proposes, that respondents are motivated to adopt this type of service. It may also
J La State Med Soc VOL 168 MAY/JUNE 2016
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Table 1. Demographic characteristics of survey respondents, CAM users and
nonusers
Characteristics
Age (years)
18-24
25-39
40-54
55-64
65 or over
Nonresponse
Race
Caucasian
African American
Asian/Other Pacific Islander
Nonresponse
Gender
Male
Female
Nonresponse
Health Insurance
Private
Medicare
Medicaid
Uninsured
Nonresponse
General Health
Excellent
Good
Fair
Poor
Nonresponse
Yearly household income
<$25,000
$25,000 - $49,999
$50,000 - $74,999
>$75,000
Nonresponse
Education
Less than high school
High school

Respondents (n=161)

Users*

Nonusers*

no.

%

%

%

5
23
33
35
54
11

3.1
14.3
20.5
21.7
33.5
6.8

4.8
19.4
24.2
24.2
27.4

2.6
14.3
22.1
24.7
36.4

−

−

117
22
4
18

72.7
13.7
2.5
11.2

86.9
13.1
0.0

79.2
15.3
5.6

−

−

49
97
15

30.4
60.2
9.3

29.5
70.5

33.8
66.2

−

−

88
44
18
1
10

54.7
27.3
11.2
0.6
6.2

66.1
24.2
8.1
1.6

55.1
28.2
16.7
0.0

−

−

23
84
32
8
14

14.3
52.2
19.9
5.0
8.7

23.0
57.4
16.4
3.3

10.7
54.7
26.7
8.0

−

−

40
41
26
26
28

24.8
25.5
16.1
16.1
17.4

18.3
33.3
21.7
26.7

35.9
29.7
18.8
15.6

−

−

4
2.5
1.6
40
24.8
14.8
Some college
43
26.7
34.4
College graduate
44
27.3
39.3
Post-baccalaureate
13
8.1
9.8
Nonresponse
17
10.6
−
CAM = complementary and alternative medicine
Users = CAM use in the past 12 months
Nonusers = no CAM use in the past 12 months
* Percentage based on number of patients who responded to demographic survey question
Percentage totals not equal to 100% are due to rounding errors
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4.2
31.9
27.8
26.4
9.7

−
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Table 2. Theory of planned behavior items

Attitude items
1. It may help me to use both NHTs and treatments suggested by
my medical doctor
2. The more I know about NHTs; the more likely I am to use them
3. I am likely to use some NHTs if they are offered at this family
medicine clinic
4. In the future, I am likely to use some NHTs to control and/or
improve my health
5. NHTs are likely to improve my health
Subjective norm items
6. If a medical doctor suggests a NHT, I am more likely to use it
7. I am not likely to use NHTs because my doctor does not think
they work
8. I have a friend or family member who is using or has used one or
more NHTs
Perceived behavioral control items
9. I would feel more empowered if my medical doctor asked me
about my use of NHTs, because I would be more involved in my
health care decisions
10. I know where to go if I want to use NHTs
Intention items
11. I would like my medical doctor to be trained so he/she can treat
me with some NHTs in addition to my regular care
12. I would like my medical doctor to ask me if I am using or if I
am interested in using NHTs
Users = CAM use in the past 12 months
Nonusers = no CAM use in the past 12 months
NHT = natural health treatment
Statistical significance = p < 0.05

Percentage (%)
Group 1 Group 2 Group 3
Disagree Undecided Agree Nonresponse

Independent samples t-test
Users

Nonusers

p value

3.1
6.2

18
20.5

72.7
68.3

6.2
5

4.40 ± 0.59 3.66 ± 0.86
4.23 ± 0.76 3.64 ± 0.91

<0.001
<0.001

6.2

28

62.7

3.1

4.17 ± 0.88 3.47 ± 0.89

<0.001

11.2
6.2

27.3
39.1

55.9
49.1

5.6
5.6

4.27 ± 0.80 3.19 ± 1.04
4.07 ± 0.79 3.34 ± 0.85

<0.001
<0.001

2.5

72.7

18

6.8

4.23 ± 0.80 3.86 ± 0.73

0.005

5.6

52.8

33.5

8.1

4.10 ± 0.89 3.63 ± 0.94

0.003

24.8

13.7

54.7

6.8

4.02 ± 1.03 2.98 ± 1.27

<0.001

8.7
34.2

29.8
27.3

55.9
31.7

5.6
6.8

4.06 ± 0.79 3.46 ± 0.93
3.32 ± 1.24 2.64 ± 1.14

<0.001
0.001

8.1

23

64

5

4.18 ± 0.78 3.63 ± 0.93

<0.001

5

28

61.5

5.6

4.10 ± 0.75

<0.001

indicate that they are likely to do so if the services are offered at
the clinic and if they are educated about the services.
The data reveals that this population has varied perceptions of
how easy or difficult it is to use CAM (subjective norms). Only
31.7 % of patients know where to access CAM services. This presents an opportunity for physicians to fill this void by providing
such services in the clinic or to counsel patients on CAM services
provided in the community. Patients (55.9%) would feel more
empowered if their physician asked about their use of CAM; possibly indicating a desire for an enhanced relationship with their
physician.
In respect to patients’ intentions to use integrative services, most
patients would like their physician to inquire about their use of
CAM (61.5%) and be trained to treat with CAM in addition to
conventional medicine (64%). This implies patients would likely accept their family medicine physician’s counsel and/or services related to CAM. On the contrary, the subjective norm data
reveals that while the majority of patients have family/friends
who have used CAM (54.7%), a majority are undecided if: 1. they
would be more likely to use CAM based upon their physician’s
suggestion (72.7%) and 2. whether they would not use CAM
because their physician does not think they work (52.8%). This
discrepancy may indicate that patients are interested in having
a conversation with their physician about CAM so they can make
an informed decision.

3.56 0.88

The theory of planned behavior indicates that past behavior
contributes to the prediction of future behavior.13 Among the
patient survey respondents, 54.7% reported having used some
form of CAM at least once in their lifetime. The percentage of patients that used CAM in the past 12 months (39.8%) is compatible with the 2007 NHIS data, which reported 38.3% use among
U.S. adults.6
This study provides data that may be useful for physicians to
target patients who are most likely to use CAM. Although not
statistically significant, social determinants of CAM use were
consistent with current literature;2 patients most likely to have
used CAM in the past 12 months were women, adults aged 2554 years, and adults with higher levels of education. Data also
indicates that CAM use may be more socially acceptable among
the 25-39 years age group, Asians followed by Caucasians, then
African-Americans.
The findings should be interpreted with study limitations in
mind. The small sample size likely hindered the detection of
statistically significant differences among the patients and predictors of CAM use. This study used self-reported data, which
is a simple and inexpensive method of obtaining information,
however, it introduces potential recall bias and social desirability
bias. These results cannot be generalized.
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Chart 1. Complementary and alternative medicine patients want offered
at the clinic
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Complementary and Alternative Medicine (CAM)

CONCLUSION
Determining the readiness of patients to use a health care service is an elusive endeavor. However, preliminary data from this
study offers valuable insights into family medicine patients’
attitudes and use of complementary and alternative medicine
(CAM). It highlights patients’ interest in a family medicine integrative center and may be used by providers to develop tailored
messages to existing or prospective CAM users, thereby enhancing the quality of healthcare.
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Accidental Transorbital Penetrating Brainstem and
Carotid Injury with CB Antenna: A Case Report
Kevin Hargrave MD, MBA; Blaine Hoppe MD; Joan Wojak MD; Paula Sharkey MD;
James Godchaux, Jr. MD; Orlando Diaz MD
The authors present an unusual case of a transorbital penetrating injury of the internal carotid artery and brainstem.
A young man accidentally ran into a 10-foot long citizens band (CB) antenna, and presented to the emergency department with nausea,
dizziness and right periorbital ecchymosis. The nature and full extent of the injury were not appreciated at the time of initial examination
and computed tomography scan. Magnetic resonance imaging subsequently demonstrated an unusual brainstem lesion. Neurology
consultation was obtained. The neurologist and neuroradiologists reviewed the neurological and imaging findings together. This collaboration proved critical to understanding the true nature and extent of the injury and planning evaluation and treatment. Cerebral
angiography revealed a traumatic internal carotid artery dissection and pseudoaneurysm, which was treated by placement of a covered
stent. The clinical symptoms remained mild and 7-year follow up shows clinical and angiographic stability.

PRESENTATION
A 31-year-old male entered his workshop (on March 23, 2008)
and ran into the protruding tip of a 10-foot long citizens band
(CB) radio antenna. He felt it hit his right eye and he quickly
pulled back his head. He was uncertain as to whether he fell
backwards. He immediately developed nausea and dizziness
and called to his fiancée for help. He developed ecchymosis and
swelling around the right eye. He presented to the emergency
department of a local hospital the same day.

INITIAL ASSESSMENT
The patient was evaluated in the emergency department. A
non-contrast computed tomography (CT) scan of the brain was
performed and demonstrated no abnormalities (Figure 1). He
was discharged home. His outpatient primary care nurse practitioner visited him at home the evening of the injury. Two days
later he continued to complain of nausea and had ongoing gait
ataxia. Neurology consultation was arranged and a pre- and
post-contrast magnetic resonance imaging (MRI) scan of the
brain was performed three days after the injury (March 25, 2008).
The patient was evaluated in neurology clinic two days after the
MRI scan, and his history was verified. (The examining neurologist (KH) had assumed at that time that the antenna in question
was a small telescopic household radio antenna.) He had lost
track of time briefly immediately after the incident and did not
recall if he had hit his head or actually fallen, but he had developed an abrasion on the side of his trunk, likely when he had
withdrawn from the antenna.
The neurological examination showed him to be alert and appropriate. He wore sunglasses due to photophobia. His extraocular movements were normal. He had no scleral injection/
redness. His pupils and funduscopic examinations were normal.

Figure 1. Non-contrast CT scan obtained 3/23/2008. No abnormalities are seen.

His speech was clear. His face was symmetric and his tongue
protruded in the midline. He had mild left arm ataxia on finger
to nose testing, pinprick deficit in the left face and arm, and left
hyperreflexia, with an equivocal left plantar response. He had
moderate gait ataxia.
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absent.
Neuroradiological consultation (BH, JW) was obtained and the
question of a penetrating injury was raised (Figure 2 right).
However, in the absence of hemorrhage on imaging, and given
that the patient’s clinical status was so benign, it was felt to be
unlikely at that time.

CLINICAL COURSE AND ADDITIONAL IMAGING

Figure 2. Pre- and post-contrast MRI obtained 3/25/2008. (Left) Axial proton-density image
demonstrating abnormal signal in right pons; etiology was unknown at the time of examination. (Right) Drawn trajectory of antenna, surmised in retrospect. This is consistent with
a zone 3b entry as described in Turbin et al.5

REVIEW OF IMAGING
The initial CT scan of March 23 was reviewed. As initially reported, there was no visible hemorrhage or edema and no discernible increased or decreased attenuation in the pons, orbit or
elsewhere.
The MRI scan performed March 25 demonstrated an interesting
atypical parenchymal lesion in the brainstem. The T1 weighted
images show a subtle tract of low signal abnormality tracking
from anterolateral to posteromedial pons approaching the 4th
ventricle, which enhanced slightly post contrast (not shown).
The lesion was hyperintense on proton density (Figure 2 left)
and T2 weighted (Figure 3) sequences, as well as on the FLAIR sequence (not shown). The lesion was bright on diffusion-weighted images, but did not demonstrate restriction of diffusion on
the ADC trace images (not shown).
The initial interpreting radiologist thought it might represent an
incidental dilated perivascular space (Virchow Robin) space. The
neurologist’s concern at the time of review of the images was
the possibility of an acute ischemic stroke in light of the clinical presentation. However, the distribution, orientation, and
morphology of the lesion were atypical for a brainstem stroke,
and the typical diffusion restriction pattern for acute stroke was

A repeat MRI of the brain and magnetic resonance angiography
(MRA) of the cervical and intracranial vasculature were obtained
(March 28) because the initial study was indeterminate as to the
etiology of the parenchymal abnormalities, and to evaluate for
possible vertebrobasilar disease because of the possibility of a
brainstem stroke. The MRI demonstrated the same parenchymal
findings seen on the initial study. The MRA, however, demonstrated an abnormality in the cavernous segment of the right
carotid internal artery (ICA) (Figure 4), which was thought to represent an aneurysm or pseudoaneurysm.
The patient was reexamined on the day of the second MRI. His
gait and left arm ataxia had improved. He had brought the antenna into clinic as requested. It was found to be a very heavy,
durable, rigid and long (10 feet or greater) CB radio antenna,
which had once been mounted on the top of a vehicle. It did
have a small red discoloration about a centimeter from the tip.
There was no obvious color difference otherwise. The penetrating nature of the injury was now apparent. Measurements made
from the MRI images estimate that the antenna had penetrated
to a distance of greater than 10 cm. The most likely path was
thought to be through the medial aspect of the orbit through
the superior orbital fissure, then through the cavernous sinus,
lateral/tangential to the internal carotid artery, and then traversing the pons in an anteroposterior fashion (Figure 2 right). On
the basis of the MR and clinical findings, diagnostic cerebral angiography was scheduled.
The patient’s prognosis at the time of reexamination was uncertain but felt to be good, given his clinical examination and his
recent symptomatic improvement. Antibiotics were considered

Figure 3. Coronal T2 weighted images from the examination of 3/25/2008 demonstrate the location of the focus of increased signal intensity in the right pons.
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Figure 4. MRA performed 3/28/2008. 3D reconstruction suggests traumatic aneurysm or
pseudoaneurysm in the right ICA.

but not given, since 5 days had now transpired without clinical
signs of infection.
Diagnostic cerebral angiography was performed on April 3. A
pair of pseudoaneurysms was demonstrated projecting anterior
and posterior from the junction of the vertical and horizontal
portion of the cavernous internal carotid artery. These appeared
larger than they had on the MRA. There was also focal narrowing of the lumen of the ICA suggesting possible dissection.
There was no evidence of an arteriovenous fistula. Because of
the complexity of the case, he was referred to the interventional
neuroradiologist (OD) at Methodist Hospital in Houston for elective endovascular treatment.
At the time of the angiogram, the patient had continued to improve from the standpoint of general well-being, but had developed diplopia. Ophthalmologic evaluation did not reveal any

(Figure 5 right). At the time of treatment, the patient’s ecchymosis was improving and he had not developed proptosis or any
other new findings (Figure 6 top). He brought the antenna with
him at the request of the treating physician (Figure 6 bottom).
The patient was placed on daily aspirin following the procedure.
His diplopia resolved after treatment. The diplopia was felt to be
related to the expansion of the pseudoaneurysms and resultant
mass effect within the cavernous sinus. Ultimately, all of the patient’s symptoms resolved and he has remained asymptomatic
to the present day (7 years). Follow-up cerebral angiography
performed four years later (May 2012) demonstrated a stable
appearance of the treated ICA (Figure 7).

DISCUSSION
Transorbital brain injuries are uncommon.1-3 Such injuries with a
good prognosis are even less common. A search of the literature
for articles related to “antenna brain injury” resulted in two case
reports of such an injury. One report, from Poland, described
an injury requiring urgent neurosurgical intervention, but an
ultimately good outcome.2 The other notably stated “without
causing any overt damage to ocular structures”.4 A search for
articles related to “transorbital brain injury” resulted in 88 cases. Transorbital injuries without brain injury are not uncommon,

Figure 5. Cerebral angiogram and stent placement performed at Methodist Hospital
4/8/2008. (Left) ICA injection showing dissection of the cavernous ICA with two traumatic
pseudoaneurysms in a “dumbbell” configuration, measuring 6 by 4 and 5 by 4 mm. (Right)
Appearance following stent placement, with obliteration of the pseudoaneurysms and
restoration of normal internal carotid luminal diameter.

specific findings. An additional MRI scan of the brain and orbits
was performed on April 4 (not shown). The orbital examination
was normal. FLAIR images showed the penetrating brainstem
lesion in even better detail; it had evolved and become more
discrete.

TREATMENT AND SUBSEQUENT COURSE
The patient underwent repeat cerebral angiography on April 8,
which demonstrated the same findings in the cavernous right
ICA (Figure 5 Left). A 4.5 x 12mm Jostent covered stent was
deployed across the lesion. This resulted in obliteration of the
pseudoaneurysms and restoration of normal luminal diameter

Figure 6. Clinical images obtained 4/8/2008. (Top) Patient holding the antenna vertically
in his right hand. (Bottom) Antenna with depth of entry marked in white (approximately
10 cm).
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with one estimate that such injuries account for up to 50% of
head injuries.5
Some case reports have alluded to the fact that transorbital brain
injuries may initially not be suspected and potentially could be
misdiagnosed or missed, resulting in morbidity and even mortality.1,6,7 The case reported here reinforces this concept.
The review published by Turbin et al. described some type of
CT abnormality in all but one case.5 The case presented here is
an additional example of a transorbital brain injury with an unremarkable CT scan. In this case, MRI was far superior to CT in
steering the authors towards the appropriate additional studies
and care of the patient. MRI, and in particular T2* weighted imaging, has been reported as particularly helpful in the evaluation of transorbital brain injuries.7 Unfortunately, this sequence
was not included in the MRI evaluation of the patient presented
here.
Fortunately for the patient presented here, his injury was
amenable to endovascular treatment. Deployment of the covered stent resulted in restoration of essentially normal luminal
diameter and resolution of the traumatic pseudoaneurysms.
The Jostent covered stent has been reported in the literature to
be effective in the management of distal internal carotid aneurysms with a low rate of treatment-related morbidity and good
long-term results.8 On the basis of these findings, it is hoped
that the current patient will continue to do well.

Figure 7. Follow-up angiogram performed 5/2012. Right ICA injection reveals stable
appearance.
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B-Cell Depletion Salvage Therapy in Rapidly
Progressive Dermatomyositis Related Interstitial
Lung Disease
Khaled Eissa, MD; Jaime Palomino, MD
Interstitial lung disease (ILD) is a major cause of morbidity and mortality in patients with idiopathic inflammatory myopathies (IIM). Glucocorticoids are the initial standard treatment. However, many patients fail to respond and continue to progress despite treatment with
high dose glucocorticoids. The efficacy of rituximab has been suggested in case reports and case series of refractory antisynthetase (AS)
syndrome, but data on patients without auto-antibodies or with rapidly progressive ILD are scarce. We report a case of rapidly progressive dermatomyositis (DM) associated ILD treated successfully with B-cell depletion therapy.

CASE PRESENTATION:
A 66 year old African American man presented to the pulmonary
clinic with diagnosis of DM and DM related ILD for 6 years. His
condition has been slowly progressing with partial responses to
different therapies. Initial serological examination was positive
for Anti-SSA antibodies only. He was treated with high dose oral
steroids regimen and despite that, his inflammatory myopathy
and ILD continued to get worse progressively. A trial of azathioprine then mycophenolate was conducted with mild improvement but discontinued due to side effects. His computed tomographic (CT) scan showed interstitial infiltrates with lower lobes
predominance (Figure 1). Pulmonary functions testing showed
severe restriction and severe reduction in diffusion capacity
(FVC: 2.18 L, 43%, FEV1: 1.73 L, 46%, TLC: 4.07 L, 53%, DLCO: 8.15
ml/min/mmHg, 31% - percentages are calculated of predicted
value). Bronchoscopy with bronchoalveolar lavage resulted in
negative cultures and negative cytological examination for malignancy and Pneumocystis jiroveci.

As his condition progressed rapidly after the discontinuation of
mycophenolate, he received rescue therapy with intravenous
rituximab in the form 1 gm weekly for 2 weeks. Patient demonstrated remarkable clinical improvement regarding his muscle
strength and dyspnea. Three months after treatment, repeat imaging showed improvement of the interstitial infiltrates (Figure
1) and repeat pulmonary function testing showed improvement
of the restrictive pathology findings and diffusion capacity (FVC:
3.65 L, 72%, FEV1: 2.81 L, 72%, TLC: 6.32 L, 83%, DLCO: 10 ml/
min/mmHg, 39% - percentages are calculated of predicted value). His creatinine kinase improved from 2509 IU/L to 314 IU/L.
We were able to wean down steroids to a low dose maintenance
therapy.
Approximately, 6 months after rituximab infusions, the patient
had recurrent worsening of his symptoms again. This was accompanied by elevation of creatinine kinase levels and worsening of pulmonary function tests. It was hypothesized that
this was likely secondary to B-cells recovery which is expected

Figure 1: High Resolution Computed Tomography before (Left) and 3 months after (Right) rituximab infusions
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around that time frame. Rituximab infusions were repeated and
the patient experienced a similar clinical improvement to the
initial infusion.

DISCUSSION:
Different immunosuppressive agents have been used as add on
to glucocorticoids for the treatment of IIM related ILD, especially
for patients who fail to respond appropriately to steroids. B cells
play a critical role in the pathogenesis of IIM. They localize to the
perivascular region of DM muscle and are found in the inflammatory infiltrates from polymyositis (PM) and DM patients.1 Also,
the elevated levels of serum B-cell activating factor (BAFF), also
known as B lymphocyte stimulator (BlyS) further supports the
role of B cells in IIM and IIM-ILD.7 Based on this, a B-cell targeted therapy seems to be a plausible target in managing patients
with aggressive disease.
Rituximab has been reported in previous case reports and case
series in the management of ILD related to antisynthetase syndrome.2, 3, 5, 6, 8 Data of cases with negative antisynthetase serology is sparse. Néel et al reported a case of DM – ILD with negative
serology that was successfully managed with rituximab infusion
with recovery to normal life activity including practicing sports.
However, in this case report, the improvement could be secondary to a delayed effect cyclophosphamide treatment that was
administered before rituximab.4 Rituximab has been studied in
a randomized trial in the management of refractory DM and PM
by Oddis et al. The study results were negative which is potentially secondary to the study design.9 We report another case of
DM – ILD with negative serology for antisynthetase syndrome
that was successfully managed with rituximab with no other immunosuppressive agents. A significant improvement of the patient condition is likely related to improvement of his respiratory
muscle strength; however, he likely had an improvement of his
lung inflammation as was evident by the improvement in imaging and diffusion capacity.

CONCLUSION:
Our case further supports a role of rituximab in the management of refractory cases of IIM related ILD. However, more trials
should be conducted to allow for a more widespread use of rituximab in such patients.
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Intralipid Emulsion Rescue Therapy: Emerging
Therapeutic Indications in Medical Practice
Sam H. Muller, BS, James H. Diaz, MD, DrPH, Alan David Kaye, MD, PhD
Intralipid emulsion therapy is well-established for the treatment of local-anesthetic systemic toxicities. In recent years, its role has expanded as an important therapeutic agent in the reversal of other types of drug overdoses, including certain types of antipsychotics, antidepressants, antiarrhythmics, and calcium channel blockers. A literature review identified thirty-one case reports including forty-nine
separate drug overdose cases involving ten separate drug classes which were successfully reversed with Intralipid. The present clinical
case study describes an elderly unresponsive woman refractory to conventional treatments after ingesting a potentially lethal amount
of 5.6 grams of diltiazem in a suicide attempt. After treatment with Intralipid over a twenty-four hour period, the patient’s hemodynamic
and metabolic derangements were corrected and stabilized completely. Intralipid emulsion rescue therapy provides another potential
strategy for the reversal of many drug toxicities, most likely by providing a lipid layer safety net for drug overdose by passive diffusion.
Clinicians are urged to embrace an expanded role of Intralipid emulsion rescue therapy, not only for local anesthetic drug toxicities, but
also for other lipophilic drug overdoses.

Introduction
Although Intralipid emulsion rescue therapy is an approved antidote for local-anesthetic systemic toxicities, its application has
been expanded and supported by case reports in recent years
to include the reversal of other lipophilic drug toxicities. The
documented drug classes now successfully reversed by Intralipid therapy include antiarrhythmics, anticonvulsants, antidepressants, antipsychotics, benzodiazepines, calcium channel blockers, diuretics, local anesthetics, and the benzodiazepine-agonist
insomnia drugs. Although emergency medicine physicians and
anesthesiologists now appreciate the widening application of
Intralipid emulsion rescue therapy, other clinicians should embrace the effectiveness and expanding role of Intralipid in reversing a wide range of acute lipophilic drug toxicities. A successful case of Intralipid emulsion rescue therapy for a suicidal
overdose of a calcium channel blocker refractory to standard
resuscitative therapy is presented.
Report of a Case
Bologa and co-investigators described the case of an 81-year-old
female who became unresponsive after ingesting a potentially
lethal amount of 5.6 grams of diltiazem in a suicide attempt.1
The patient was found unconscious in her home and rushed to
the closest emergency department (ED) by emergency medical
services, approximately one hour after ingestion. The patient’s
past medical history included hypertension and ischemic heart
disease. On admission to the ED, the patient was bradycardic
(heart rate = 50 bpm), tachypneic (respiratory rate = 32), hypotensive (blood pressure = 80/40 mmHg), and hypoxic (transcutaneous oxygen saturation = 80% with a Glasgow Coma Scale
score of 4. Arterial blood gas analysis demonstrated metabolic
acidosis with pH 7.2 and bicarbonate level, 12.6 mmol/L. Resuscitative measures were immediately instituted, and the patient’s
trachea was intubated for mechanical ventilation. Four hours
after admission, the patient remained refractory to all standard

resuscitative measures, including intravenous crystalloid infusion, continuous calcium gluconate infusion, gastric lavage,
orogastric activated charcoal, and continuous vasopressor support with an epinephrine infusion. Her clinical condition continued to deteriorate, and an electrocardiogram demonstrated
new-onset, Mobitz II atrioventricular block.
In response to all of the failed standard resuscitative measures,
Intralipid emulsion rescue therapy was initiated with a 100 ml
bolus of 20% Intralipid emulsion and a subsequent infusion of
0.5 ml/kg/hr over twelve hours. Over the next twenty-four hours,
the patient’s hemodynamic and metabolic derangement were
corrected and stabilized completely. The patient’s trachea was
extubated on hospital day two, and the patient was discharged
on hospital day four without residual morbidity. To the authors’
knowledge, this was the second reported successful reversal of
diltiazem toxicity with Intralipid therapy.1
Discussion
This case report has described an elderly patient’s toxic ingestion of 5.6 grams of the calcium channel blocker, diltiazem, with
potentially fatal cardiovascular depression.1 Toxicologists have
recommended that immediate and aggressive therapeutic measures be instituted in all cases of calcium-channel blocker overdoses.1 In this particular case, all standard resuscitative efforts
failed. Intralipid emulsion therapy was instituted, reversed a
potentially fatal poisoning, and contributed to a good outcome
without residual neurological morbidity.
Currently, the most widely accepted mechanism of action of Intralipid emulsion rescue therapy is the lipid sink phenomenon.2
This theory holds that Intralipid creates an intravascular lipid
layer that extracts toxic drugs by diffusion from serum in the
circulatory compartment to inhibit further circulation of toxins
to target organs with cardiovascular and neurological depression. In addition to the lipid sink theory, Ozcan and co-investiJ La State Med Soc VOL 168 MAY/JUNE 2016
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Table 1. Drug Toxicities Successfully Reversed with Intralipid Therapy

gators have proposed another theoretical mechanism of action
by which Intralipid provides a substrate for increased fatty acid
uptake for metabolism counteracting any inhibition of fatty acid
transport by lipophilic toxins, such as local anesthetics and calcium channel blockers.2 Regardless of its potential mechanisms
of action, early Intralipid emulsion rescue therapy for most lipophilic drug toxicities may prove beneficial, especially in critical
situations where standard resuscitative measures have failed.
Recent literature has described the successful reversal of ten separate drug class toxicities by Intralipid emulsion rescue therapy,
including amphetamines3, antiarrhythmics4, anticonvulsants5,
antidepressants5, antipsychotics6, benzodiazepines5, calcium
channel blockers1, diuretics5, local anesthetics7-9, and the benzodiazepine-agonist insomnia drugs (Table 1).10 For non-local
anesthetic overdoses, successful Intralipid rescue has been described most often in cases of antidepressant and calcium channel blocker overdoses. The antidepressant drugs successfully reversed by Intralipid include: dothiepin, amitriptyline, fluoxetine,
sertraline, dosulepin, venlafaxine, and bupropion. The calcium
channel blockers successfully reversed include diltiazem, as reported here, nifedipine, and verapamil.
Mulroy and other investigators have now reported the significant impact of the route of administration of local anesthetics
on an increasing prevalence rates of local anesthetic systemic
toxicity reactions.11-14 The prevalence of local anesthetic systemic
toxicity in epidural anesthetics ranged from 1.2-11 per 10,000 anesthetics; and the prevalence of local anesthetic systemic toxicity reactions in ultrasound-guided nerve blocks (n = 12,668) was
8 serious local anesthetic reactions per 1,000 nerve blocks.12-14
For non-local anesthetic overdoses, McKenzie and co-investigators reported the prevalence rate of antidepressant overdoses
to be 3.26 per 10,000 administrations with selective serotonin
reuptake inhibitors and tricyclic antidepressants predominating
among all antidepressants, both of which have been successfully reversed by Intralipid emulsion rescue therapy.15 Calcium
channel blocker overdoses, another potential target class of
drugs for Intralipid rescue, are also increasing in prevalence with
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St-Onge and co-investigators reporting 11,764 cases of toxicity
reactions in 2011 during a systematic review of calcium channel
blocker poisonings.16
Early recognition of local anesthetic systemic toxicities and lipophilic drug toxicities is essential for improving patient outcomes
and reversing potentially fatal drug overdoses. In the setting of
local anesthetic systemic toxicity, Rothschild and co-investigators note, “intralipid emulsion (ILE) should be used in local anesthetic toxicity at the onset of neurological or cardiovascular
symptoms. There is no known alternative antidote for the treatment of local anesthetic toxicities resistant to standard ACLS
agents.”17
The optimal dosing of 20% Intralipid consists of a 1.5 ml/kg bolus with a subsequent continuous infusion of 0.25 ml/kg/minute.18 However, the typical resuscitative measures employed in
the setting of an acute, non-local anesthetic, lipophilic drug toxicity have varied and were based on the suspected class of overdosed drug. Aside from standard cardiopulmonary measures
in calcium channel blocker overdoses, additional commonly
employed resuscitative therapies have included gastric lavage,
multi-dose oral or nasogastric activated charcoal, flumazenil
infusion, naloxone infusion, insulin and glucagon intravenous
boluses, continuous calcium gluconate infusion, intravenous
antiarrhythmics as indicated, and vasopressor support during
mechanical ventilation. Unlike local anesthetic systemic toxicities, no ideal Intralipid regimen has been developed for use in
non-local anesthetic toxicities, including calcium channel blocker poisonings.18
Recent reports of successful, non-local anesthetic toxicity reversals with use of Intralipid offer frequently effective alternative
strategies for patients who may remain refractory to standard
resuscitative efforts. Clinicians should attempt to utilize Intralipid in non-local anesthetic, lipophilic drug toxicities by modeling
the dosing regimen used for local anesthetic systemic toxicities.
In summary, Intralipid emulsion therapy is a well-known, accepted antidote to local anesthetic systemic toxicities. In addition,
recent reports have described an expanded role of Intralipid
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emulsion rescue therapy in reversing a range of lipophilic drug
toxicities.
Intralipid emulsion rescue therapy has provided another strategy for the reversal of many drug toxicities, most likely by providing a lipid layer safety net for drug overdose passive diffusion.
It has been shown to be beneficial to a number of non-local
anesthetic, lipophilic drug class toxicities including antidepressants, calcium channel blockers, and other drug classes (Table
1). Clinicians are urged to embrace the expanded role of Intralipid emulsion rescue therapy not only for local anesthetic drug
toxicities, but also for other lipophilic drug overdoses. Further
research is recommended to identify the optimal initial dosing
and maintenance schedules for Intralipid emulsion rescue therapy for non-local anesthetic drug overdoses and to establish firm
indications for its use in conjunction with standard resuscitative
efforts.

Sam H. Muller, BS; School of Medicine, Department of Anesthesiology, Louisiana State University Health Sciences Center, New Orleans. James H. Diaz, MD,
DrPH; School of Medicine, Department of Anesthesiology, Louisiana State University Health Sciences Center, New Orleans and School of Public Health, Louisiana State University Health Sciences Center, New Orleans. Alan David Kaye,
MD, PhD; School of Medicine, Department of Anesthesiology, Louisiana State
University Health Sciences Center, New Orleans and School of Medicine, Department of Pharmacology, Louisiana State University Health Sciences Center, New
Orleans.
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Management of Complications of Acute
Otomastoiditis in Solid Organ Transplant Patients
Douglas Hildrew, MD; Austin Adams, MD; Ryan Winters, MD; Rizwan Aslam, DO, MS
Background: There are over 183,000 patients living with a functioning solid organ transplant in the United States, and almost no data
exist discussing complications of acute otomastoiditis in this vulnerable population. Early recognition and treatment of acute otomastoiditis is essential in patients whose immune system is not normal, as progression can lead to sepsis, meningitis, brain abscess, Bezold’s
abscess, sigmoid sinus thrombosis, or other potentially fatal sequelae.
Methods: Case report with extensive literature review.
Results: A 63 year-old man presented 3 years after cadaveric renal transplant with otorrhea and altered mental status. His acute otitis
media progressed to meningitis with sigmoid sinus thrombosis and sepsis, and management included IV and otic antibiotics, tympanostomy tube placement, and cortical mastoidectomy. The patient made a full recovery without residual neurologic deficit.
Conclusion: Extrapolating data from patients immunosuppressed for other reasons, patients immunosuppressed after solid organ transplant should receive prompt recognition and aggressive treatment of acute otomastoiditis to prevent or address potentially devastating
intracranial or systemic complications.

INTRODUCTION
Immunocompromised states, whether inherited or acquired, often times lead to infectious complications. The congenital and
acquired syndromes that cause immune system dysfunction result in a variety of clinical manifestations depending on the exact cell line involved.1 These clinical manifestations include both
opportunistic infections as well as advanced, aggressive presentations of diseases common in the general population.
Organ transplant recipients are a significant patient population
in which the infectious complications resulting from immunosuppression are encountered. Although neoplastic processes
also occur, infection plays a considerable role in the mortality
and morbidity in this population.2 A significant portion of these
infections arise in the head and neck, and timely recognition and
treatment are important to preventing progression of disease.3
More specifically, otomastoiditis, when occurring in immunosuppressed patients, has the potential to progress to serious,

life-threatening intracranial complications including meningitis,
intracranial abscess, and lateral sinus thrombosis.5 It is the goal
of this paper to demonstrate the importance of recognizing otomastoiditis, understanding its etiology, and quickly treating the
disease to manage and prevent the advanced stages of infection
in solid organ transplant patients.

CASE REPORT
A 63 year-old man presented in transfer to the Transplant Intensive Care Unit, three years after cadaveric renal transplant, with
otorrhea and altered mental status. His family reported an upper
respiratory infection and acute otitis media, treated initially at
outside institution with PO antibiotics followed by tympanostomy tube placement with concurrent ototopical antibiotic drops
when the infection failed to resolve. He continued to experience
otorrhea and fever the day after the tympanostomy tube was
placed despite these interventions, and subsequently his family brought him to an outside Emergency Department when his

Figure 1. Computed Tomography Imaging of the Temporal Bone. CT coronal view (A) demonstrates ragged bone within the tegmen, but no definite
dehiscence. Opacification of mastoid air cells is apparent, but architecture is largely maintained in the axial view(B).
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Figure 2. Magnetic Resonance Imaging with Gadolinium. T1 MRI with gadolinium demonstrates mastoiditis with abscess (A, arrow) and a filling defect
within the sigmoid sinus (B,C, arrowheads).

Figure 3. Spin Echo Magnetic Resonance Imaging. T1 MRI spin echo clearly demonstrates some remaining mastoid architecture, as well as hypointense
abscess (A, arrow). The filling defect within the sigmoid sinus is not as well appreciated in this image (B, arrowhead).

mental status deteriorated to a point where meaningful communication was not possible. His neurologic condition continued to deteriorate and ultimately intubation was required for
airway protection.
He was admitted at the outside hospital, and IV antibiotics were
begun. When no improvement was noted in 12 hours following
broad-spectrum IV and ototopical antibiotic administration, he
was transferred to the transplant surgery service at our institution. He rapidly progressed to meningitis, with sigmoid sinus
thrombosis and sepsis, within 24 hours of arrival at the Transplant Intensive Care Unit, and high-resolution CT scan of the
temporal bone was undertaken (Figure 1). Given his deteriorating clinical picture despite IV and otic antibiotics, neurosurgical
consultation was obtained and MRI performed to assess the intracranial contents (Figure 2, 3). Based on this, cortical mastoidectomy was performed, and per the neurosurgeon’s recommendation, no removal of sigmoid sinus thrombus was performed.
The patient made a gradual full recovery without residual neurologic deficit, though temporary tracheostomy was required due
to prolonged intubation.

DISCUSSION
Currently, there are about 183,000 patients living with a solid organ transplant, and consequently, living in a medically induced
immunocompromised state.4 Over the past decade, both the
total number of operations as well as the one and five-year success rates of organ transplantation have increased.4 Therefore,
an increased number of post-transplant patients are living longer, immunosuppressed lives. As we move forward, there will be
an increasing need for physicians capable of managing complications in this growing patient population.

A specific set of complications faced by this patient population
is vulnerability to complicated head and neck infection. Acute
otomastoiditis is a disease typically thought to affect the pediatric population, however, it is apparent that post-transplant
immunosuppression creates a clinical scenario that can lead to
advanced otologic infections in adults. A MEDLINE search was
undertaken, revealing a paucity of literature on complicate otitis media in solid organ transplantation patients. The weakened
immune system makes the rapid progression of localized infection a significant concern to the healthcare team, and swift
recognition and work up are crucial to preventing intracranial
complications.
Intracranial spread of otogenic infection has been shown to
have a mortality rate of 5-25%.6,7 Most commonly, intracranial
involvement presents as meningitis, however, abscess, lateral
sinus thrombosis, and otitic hydrocephalous are all possible sequelae of uncontrolled disease.8 Antibiotics play a crucial role in
preventing these complications in the general population, and
have decreased the incidence of intracranial spread from 2.3%
to 0.24% since their clinical use began in the 1930’s and 40’s.9 Although treatment strategies are somewhat controversial, some
believe surgical treatment is usually necessary after medical
management has failed to bring about significant improvement
within 48 hours.7 Watchful waiting for the effects of medical
therapy may not be the optimum plan of action in a patient with
a weakened immune system. Antibiotics along with immunosuppression may mask the symptoms of disease progression by
lessening the inflammatory response mounted in the presence
of intracranial spread.9 With this in mind, the combination of antibiotic therapy and early surgical treatment should be strongly
considered in management of acute otomastoiditis in the immunosuppressed patient.
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Additionally, it has been shown that a significant number of cases of otomastoiditis could be attributable to presence of a cholesteatoma and chronic suppurative otitis media.10,11 Surgical
intervention is typically needed when definitively treating both
of these conditions, therefore, early surgery in immunocompromised individuals may not only provide a cure for a current infection, but may also serve to prevent further complications due
to chronic middle ear disease.
It is also important to note that early surgical intervention not
only has a role in the prevention of intracranial spread of infection, but that mastoidectomy can also be performed at the time
of a surgical intervention indicated for an already established
intracranial complication of otomastoiditis. Singh and Maharaj10
suggested that if the patient can tolerate being under anesthesia for the necessary time, mastoidectomy should be performed
concurrently with any indicated neurosurgical procedure such
as abscess drainage.11 Their findings support the notion that delaying mastoid surgery fails to rid area of the origin of infection
and that complete treatment is not reached until mastoidectomy is performed.12 Ultimately, however, it is important that the
various surgical teams should coordinate the timing and sequence of surgical treatment.

CONCLUSION
Otomastoiditis in a solid organ transplant patient is a disease
that requires aggressive medical and surgical treatment to prevent progression of disease and rid the patient of infection. Advanced disease can lead to intracranial complications that carry
a concerning mortality rate. Therefore, a high level of suspicion
and prompt recognition are important for treating these, as in
other, immnocompromised patients. Although surgical treatment may be withheld until after a trial of antibiotics in immunocompetent patients, early surgical debridement with mastoidectomy should be encouraged in patients whose immune
systems are weakened or suppressed by anti-rejection medications if a rapid response to medical therapy does not occur.
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Obstructive Jaundice from Metastatic Squamous
Cell Carcinoma of the Lung
Abhishek Seth, MD; Thomas R. Palmer, MD; Jason Campbell, MD
Obstructive jaundice from metastatic lung cancer is extremely rare. Most reported cases have had small cell cancer of lung or adenocarcinoma of lung as primary malignancy metastasizing to the biliary system. We report the case of a patient presenting with symptoms
of obstructive jaundice found to have metastatic involvement of hepatobiliary system from squamous cell cancer (SCC) of lung. ERCP
(endoscopic retrograde cholangiopancreatography) with biliary stenting is the procedure of choice in such patients. Our case is made
unique by the fact that technical difficulties made it difficult for the anesthesiologists to intubate the patient for an ERCP. As a result percutaneous transhepatic cholangiogram ( PTC) with internal-external biliary drainage was performed.

INTRODUCTION
Obstructive jaundice can occur secondary to intrahepatic or
extra hepatic cholestasis. Common causes of intra hepatic
cholestasis include viral, alcoholic and non-alcoholic hepatitisboth acute and chronic, primary biliary cirrhosis, medication
induced, infiltrative diseases, pregnancy, sepsis and hypo perfusion states. Extra hepatic cholestasis is commonly seen in conditions like choledocholithiasis, primary sclerosing cholangitis,
acute and chronic pancreatitis, post-procedural strictures and
malignancies. Primary biliary malignancies include cholangiocarcinoma, carcinoma of gall bladder and carcinoma of ampulla
of vater. Secondary biliary malignancies are noted from metastatic tumors, mostly with primary tumors of stomach, colon and
breast. Lung cancer, mainly small cell lung cancer, is extremely
rare to metastasize to hepatobiliary region and accounts for less
than 1 per cent cases of metastatic obstructive jaundice.1

Figure 1: Magnetic resonance
cholangiopancreatography image:
arrow shows gall bladder mass
with hepatic parenchymal invasion

Figure 2: Magnetic resonance
cholangiopancreatography image:
arrow shows narrowing of cystic
duct and proximal.

CASE REPORT
70 year old black male with history of tobacco and alcohol
abuse, hypertension, hyperlipidemia was seen by PCP for complaints of cough with clear mucoid sputum, fatigue, decreased
appetite and 10 lb weight loss over a month. He also reported
dark orange urine, clay coloured stools and yellowing of his eyes
for the past 2 weeks. CT chest abdomen and pelvis was ordered
which revealed a 3 x 5 cm mass arising from the apical segment
of the upper lobe of right lung, a 1 cm peripheral nodule in upper lobe of left lung, a 2 cm mass along margin of pancreatic
head causing obstruction to the common hepatic duct resulting
in diffuse intra hepatic biliary dilatation, and a mass in fundus
of gall bladder invading into adjacent liver. The patient was admitted for further workup of obstructive jaundice and probable
metastatic malignancy. Laboratory work revealed AST 260 U/L,
ALT 378 U/L, ALP 527 U/L, total bilirubin 35.3 mg/dl, WBC 12500/
cu.mm, Hb 13 g/dl. The patient was afebrile and did not complain of any abdominal pain. GI service was consulted. MRCP
was performed which revealed a 5.21 x 2.42 cm size mass lesion
suspected in the fundus of gall bladder. The mass was abutting
the right lobe of liver with possible invasion of liver parenchyma
(Figure 1). The cystic duct (CD) was dilated at 1.31 cm diameter.
Moderate intra and extra hepatic dilatation was noted. The com-

mon hepatic duct was maximally dilated to 1.05 cm diameter.
The common bile duct (CBD) displayed extrinsic compression at
the level of the head of pancreas with sudden tapering of CBD
just after junction of CD and CHD (Figure 2). The CBD near the
ampulla and pancreatic duct were normal in caliber .The pancreatic head was normal as well. An ERCP was planned however the
patient could not be intubated secondary to distorted tracheal
anatomy from a previous gunshot wound and subsequent surgery. Interventional radiology performed a PTC. This confirmed
diffuse biliary dilatation with abrupt occlusion in proximal extra hepatic bile duct (Figure 4). Lobular filling defects were seen
along a focal stricture/occlusion. This appeared to have partially extrinsic mass effect with a more focal polypoid component
extending into lumen contributing to the ductal occlusion (FigJ La State Med Soc VOL 168 MAY/JUNE 2016
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Figure 3: Percutaneous transhepatic
cholangiogram (PTC) magnified image demonstrates a partially extrinsic, partially internal polypoid mass
extending into the lumen of the mid
common bile duct with near complete occlusion. The lumen below
the level of the lesion is patent to the
level of the duodenum. This lesion
has the appearance of a malignant
stricture

ure 3). This was successfully traversed with an internal/external
biliary drain (Figure 4). The remainder of extra hepatic bile duct
below stricture had normal appearance to level of ampulla. An
ultrasound guided liver biopsy was also performed. The results
of the biopsy were positive for poorly differentiated squamous
cell carcinoma (Figure 5). Immunohistochemical staining of liver
tissue was positive for CK-7, p63 and p40 and negative for TTF-1,
CK-20 and CDX-2, confirming SCC of lung as primary malignancy (Figure 6). Liver function test markedly improved after biliary
drainage. AST 75 U/L, ALT 210 U/L, ALP 431 U/L and total bilirubin 16.9 mg/dl. The patient declined palliative chemotherapy
and elected for home hospice.

DISCUSSION

Figure 4: Percutaneous transhepatic
cholangiogram (PTC) image demonstrates internal-external billiary
drainage with catheter extending
beyond the occlusion into the duodenum with decompression of the
biliary ductal system

Figure 5: Liver biopsy, Hematoxylin & Eosin stain, 40x magnification: Photomicrograph
demonstrates cells syncytial sheets, islands, clusters or trabeculae of tumor with cells displaying enlarged nuclei, prominent nucleoli and predominantly well-defined cell borders.
Some cells show angulated, picnotic, or irregular nuclei and a few cells have a more dense,
eosinophilic cytoplasm suggestive of keratinocytes.
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To our knowledge, this is the first reported case of squamous
cell cancer (SCC) of the lung with metastatic invasion of the liver,
gall bladder and cystic duct causing obstruction secondary to
mass effect and erosion into CBD. Most cases with obstructive
jaundice in metastatic lung cancer patients, have had reported
obstruction at the level of distal CBD with corresponding pancreatic involvement. Primary lung lesions reported in these patients had been non SCC.3, 4 However in our patient the obstruction was felt to be at the level of cystic duct with normal caliber
of distal CBD (Figure 4). SCC lung cancers with distant metastasis
(stage IV) carry a poor prognosis. Treatment goals are usually
palliative in nature. Platinum based palliative chemotherapy
regimens have been shown to improve survival and improve
quality of life in some patients.2 Biliary stenting is used for decompression of the hepatobiliary system. Use of plastic stents is
advocated over metallic stents, for patients with median survival less than 3 months and/or with liver metastasis.2 Our patient,
however could not undergo endoscopic stenting for reasons
mentioned above.

Figure 6: Liver biopsy, Immunohistochemistry stains for p63 and p40 (similar appearance).
These are typically nuclear staining. These markers are preferentially expressed in basal and
immature c squamous epithelium. They are good markers for squamous cell carcinoma. P40
is one of the ten isoforms of p63, and helps identify squamous cell carcinoma cells when
they are negative for p63.
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PATHOLOGY IMAGE OF THE MONTH
Rapidly Progressive Hemorrhagic Cellulitis of
Bilateral Lower Extremities with Subsequent
Septic Shock and Death
Ellen E. Connor, MD, PhD; Nicole R. Jackson, MD, MPH; Robin R. McGoey, MD
A 51-year-old man presented to a community based emergency
department with bilateral lower extremity swelling that began
four days prior and that had evolved into recent blister formation on the left lower extremity. Medical history was significant
only for hypertension and a recent self-described episode of
“food poisoning” five days earlier characterized by diarrhea, nausea, and vomiting that quickly resolved. Physical exam revealed
marked bilateral lower extremity edema and an ecchymotic rash
below the knee. In addition to the rash, there were large flaccid
bullae on the left leg, mostly intact but some notable for draining of scanty serosanguinous fluid. The patient was tachycardic
with a rate of 114 bpm and initial labs showed thrombocytopenia (platelets 56 x 103/uL [140-440 x 103/uL]), hypoglycemia
(15mg/dl [70-105mg/dl]), an elevated creatinine (2.7mg/dL [0.71.25mg/dL]), and aspartate aminotransferase (AST 156U/L [534U/L]). Two sets of blood cultures were drawn, broad spectrum
antibiotics including doxycycline were empirically initiated and
then he was subsequently transported to a tertiary care hospital
for escalation of care. Within hours of presentation to the tertiary care facility, the rash appeared progressively hemorrhagic
and bullous, lactic acidosis and coagulopathy developed and
hemodynamic instability and septic shock necessitated endotracheal intubation and vasopressors. He was taken to the operating room for skin debridement but was emergently converted
to bilateral above the knee lower extremity amputations due to
the extent of the soft tissue necrosis. The patient remained intubated and in critical condition following surgery and the ecchymotic rash reappeared at the amputation sites. A newly developed ecchymotic rash with bullae formation was noted on the
right upper extremity forearm. At that time, the clinicians were
notified that four out of four blood culture bottles from admission were rapidly growing a microorganism. The family elected
for withdrawal of care, and the patient died approximately 72
hours following presentation. A full and unrestricted autopsy
was authorized by the Coroner’s Office. A representative image
from the decedent’s newly erupted right upper extremity skin
lesions, a gross image of the liver at autopsy and an image of the
microorganisms growing on MacConkey agar are shown right in
Figures 1A-C.
Based on the clinical case description, the liver disease and the
microorganism morphology, what is the diagnosis?
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Figure 1 A) image of the right upper extremity at autopsy showing several fluid filled bullous lesions (0.2-3.3cm in diameter) with underlying cutaneous erythema and edema, B)
established cirrhosis of the liver primarily micronodular in pattern, C) numerous small to
moderate (0.1-0.3cm) round pink (lactose-fermenting), rapidly growing colonies on MacConkey agar.
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Diagnosis and Answer: Vibrio vulnificus

DISCUSSION
Vibrio vulnificus is a halophilic, motile, curve-shaped, gram negative rod whose preferred habitat is a considerably warm, estuarine environment. As such, in the United States, V. vulnificus predominates along the coast lines of those states that border the
Gulf of Mexico particularly during the more seasonable months
of April through September.1 Though V. vulnificus can be found
free-living, it is commonly taken up by filter-feeding mollusks
such as oysters, clams, mussels and scallops, with the highest
density being localized to those oysters that are harvested from
the state of Louisiana.2
The Vibrionaceae family of gram negative rods consist of roughly
a dozen or so species divided clinically into generally two categories of infection: cholera due to V. cholera and vibriosis due
either to V. parahaemolyticus or V. vulnificus. First isolated and
differentiated as its own species in the mid-1970s, V. vulnificus
has a specific propensity to cause either a foodborne illness or a
highly lethal necrotizing wound infection.3 Now, there are three
known biotypes of V. vulnificus shown to cause human disease.
While biotypes 2 and 3 are found only in niche regions of Western Europe-East Asia and Israel, respectively, biotype 1 is found
worldwide making it the most common Vibrio strain.4
The annual incidence of infections associated with Vibrio appears to be rising, thought by some to be due to global warming
and increasing sea water temperatures.4 The Centers for Disease
Control estimates that the average annual incidence of all Vibrio
infections increased by 41% between 1996 and 2005. In 2011, V.
Vulnificus was confirmed in approximately 100 cases in the United States worldwide, with the majority of infections attributed
to consumption of raw oysters harvested from the Gulf of Mexico during the summer.5,6
V. vulnificus generally causes diseases via two main modalities.
Approximately 75% of cases are due to a foodborne illness with
nearly all of the remaining cases accounted for by a primary soft
tissue wound infection. As a foodborne illness, V. vulnificus infection occurs following consumption of undercooked or raw
seafood such as clams, oysters and scallops. The Vibrio organism
does not change the taste, appearance or odor of the seafood;
and proper cooking methods are the only reliable method for
killing the organism.2,7,8 Individuals who ingest inoculated seafood often complain of fever, diarrhea, nausea and vomiting.
Of those who seek medical attention, roughly 50% have mental status changes and nearly 1/3 are in septic shock at the time
of presentation. Within 24 hours of symptom onset, more than
half of patients develop the characteristic skin lesions of severe
cellulitis with ecchymoses and bullae. When Vibrio occurs via

primary wound infection, the mode of transfer is from contaminated water often through an open wound. Exposure typically
occurs during water related activities such as boating, fishing, or
swimming but can also be occupationally linked to those who
work in the seafood industry and are involved in shrimp cleaning, oyster shucking, and crabbing.9 Local cellulitis can rapidly
progress to large, coalescent hemorrhagic bullae with necrosis,
necessitating surgical debridement and possible amputation.
Almost one half of these cases also have Vibrio bacteremia and
nearly all have fever and chills. Rare cases of Vibrio with unusual
presentations have been recorded and include self-limiting watery, non-bloody diarrheal disease and other mucosal site infections after exposure to seawater, sometimes in immunocompromised patients.4,10,11
The initial laboratory workup for patients with Vibrio is nonspecific but includes a left shift in the white count and a rising serum creatinine. Computed tomography of affected soft tissues
will most often show primarily edema. For microbial culture, not
only should sets of blood cultures be obtained, but fluid-filled
bullae and/or surgical tissue can be considered for rapid gram
stain analysis and subsequent culture such that quick coverage
preferably with doxycycline and a third-generation cephalosporin can be initiated.4,12 The differential diagnosis of aggressive
soft tissue infection is usually polymicrobial necrotizing fasciitis or other bacterial organisms such as group A Streptococcus,
Staphylococcus aureus, Pseudomonas, and Clostridium perfringes.
The overall mortality rate for V. vulnificus is reported to be 2030%; though for those presenting in shock, the mortality can
approach 50%. And, due in large part to the rapid replication
rate, death frequently occurs within the initial 48hours of presentation.1,6,11 Underlying comorbidities that are associated with
mortality from V. vulnificus infection include cirrhosis, hepatitis,
hemochromatosis, thalassemia, metastatic cancer, transplant,
AIDS, chemotherapy, and chronic steroid use. Notably though,
liver disease has repeatedly been reported as the strongest independent predictor of a fatal outcome presumably due to poor
nutritional status, decreased serum bactericidal activity, and a
defective white blood cell function.1,6,9
As was shown in the case presented here, it is not uncommon
for patients to have an unrecognized exposure to Vibrio whether
that be from an obscure small wound in contaminated waters or
from poor recall for consumption of uncooked at-risk seafood.
Furthermore, and again seen here, it is also not uncommon to
uncover additional comorbid conditions that place infected individuals at a higher mortality risk, such as liver disease or other
immunodeficiency. Given Vibrio’s predilection to inhabit both
the mollusk community of oysters, shrimp and other shellfish as
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well as its propensity for warm brackish waters, clinicians practicing in Louisiana and near the Gulf of Mexico should maintain a
heightened index of suspicion for vibriosis. Particular attention
should be made to patients presenting in the warmer months,
those who work in and around the sea waters and to those with
underlying comorbid medical conditions, in particular liver disease. And, albeit rare from a worldwide perspective, V. vulnificus
certainly affects our local community in a unique way. With a
mortality rate approaching 50% and with extreme survivor morbidity that can include amputations, surgical debridement and
long hospital stay, continued clinical awareness is imperative
such that early recognition of symptoms is coupled with not
only immediate and aggressive surgical management but also
prompt initiation of antimicrobial therapy.
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ECG OF THE MONTH
Sepsis, ARDS, and Tracheal Intubation
D. Luke Glancy, MD, and Prashanthi Atluri, MD
A furuncle on the leg of a 23-year-old woman led to methicillin-resistant staphylococcus aureus sepsis and adult respiratory distress
syndrome (ARDS) requiring tracheal intubation in the intensive care unit (ICU). Initially her electrocardiograms (ECGs) showed sinus
tachycardia (Figure 1), but otherwise were unchanged from prior ECGs. A week into her ICU stay a different rhythm occurred (Figure
2).
Figure 1. Electrocardiogram recorded on admission to the
ICU. Aside from the sinus tachycardia (110 bpm) the electrocardiogram is normal for a 23-year-old woman.

Figure 2. Electrocardiogram recorded 8 days after the ECG
shown in Figure 1. Marked sinus arrhythmia and, at the time
of maximal sinus slowing, atypical Type I (Wenckebach)
atrioventricular block are recorded for the first and only
time. Other changes from the prior ECG include small, irregular artifacts best seen in leads II and III and delayed precordial R-wave progression probably due to a difference in lead
placement such that all of the chest leads now are at or to
the right of the transition zone.

What is your diagnosis?
Explication is on p. 114
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DIAGNOSIS: Sinus arrhythmia with simultaneous sinus slowing and atypical Type I (Wenckebach) atrioventricular block, probably
due to increased vagal tone.
Intubated patients have many stimuli that can increase autonomic tone. Increased vagal tone can lead to sinus slowing and
to atrioventricular block that occur nearly simultaneously. When
the cardiac slowing is marked, the cardiologist may be consulted to insert an electronic cardiac pacemaker. This is rarely necessary. Eliminating drugs that slow the heart rate, keeping movement of the endotracheal tube to a minimum, and, if necessary,
giving a parasympatholytic agent such as atropine usually get
rid of or markedly decrease the episodes of bradycardia. When
extubation is appropriate it solves the problem. If only a brief
episode or two of bradycardia occur, as in our patient, no treatment is necessary.
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CLINICAL CASE OF THE MONTH
A 35 Year Old Woman with Abdominal Pain
Melissa Spera, MD, Camille Thelin, MD, Abby Gandolfi, MD, Nicholas Clayton, MD,
Karl M. Nettles, MD, Michael E. Hagensee, MD, PhD, John J. Hutchings, MD,
Fred A. Lopez, MD
CASE REPORT
A 35 year old woman with past medical history of hypertension
presented to the emergency department with chief complaint
of severe abdominal pain for one week. The abdominal pain was
located in the epigastrium and described as “cramping” and “intermittent”. The pain intensity was quantified initially as 6 out of
10 on the pain scale. As the week progressed the pain became
constant and radiated to the back. The intensity of the abdominal pain increased to 10 out of 10. The patient reported some
relief from her pain while lying in the prone position. Initially
the pain was associated with loose stools for several days. The
loose stools resolved spontaneously and then the patient began
to experience nausea and vomiting. Her medications included
lisinopril-hydrochlorothiazide which she had been taking for the
past five months. She had no history of alcohol, tobacco or illicit
drug use.
On physical examination, the patient’s temperature was 99.4°F,
blood pressure was 136/67 mmHg, heart rate was 115 beats per
minute, and respiration rate was 18 /minute. The patient was five
feet and three inches tall, weighed 182 pounds and her BMI was
32.2. On physical exam the patient appeared in distress secondary to pain and was lying in the prone position. Abdominal exam
revealed a non-distended abdomen with normal bowel sounds.
The patient was tender to palpation in the right upper quadrant
and epigastric areas but without rebound or guarding. Periumbilical bruising was present.
Upon admission laboratory data showed: WBC 14.5 103 U/L
(4.5-11.0 103U/L) and hemoglobin 12.6 g/dL (12.0-16.0 g/dL),
hematocrit 39.8% (35-46%), lipase 4858 U/L (<61 U/L), ALT 317
U/L (<46 U/L), AST 267 U/L (<45 U/L), total bilirubin 3.0 mg/dL
(<1.3 mg/dL), Alkaline phosphatase 204 U/L (20-120 U/L), BUN
15 mg/dL (7-25 mg/dL), Creatinine 1.14 mg/dL (0.50-1.10 mg/
dL), calcium 9.0 mg/dL (8.4-10.3 mg/dL), and triglycerides 89
mg/dL (< 150mg/dL). An acute hepatitis panel was negative
and HIV-1 and HIV- 2 antibody serologies were non-reactive. A
CT scan of the abdomen and pelvis with IV contrast noted the
pancreas to be severely swollen with decreased enhancement
of the head and body secondary to with a large amount of surrounding inflammatory changes (see Figure 1). Abdominal
ultrasound showed a decompressed gall bladder with a large
gallstone measuring 2.8 x 1.9 cm (see Figure 2). A triple phase
CT of the abdomen and pelvis was performed the following day,
which revealed acute necrotizing pancreatitis involving 60-70%
of the pancreas (see Figure 3).

Figure 1. Contrast-enhanced CT of the abdomen upon admission demonstrates swelling
of the pancreas (*) with extensive surrounding inflammatory change (white arrow) consistent with pancreatitis.

Figure 2. Ultrasound of the right upper quadrant upon admission demonstrates a large
shadowing gallstone (*) within the gallbladder (GB) without evidence of acute cholecystitis.

J La State Med Soc VOL 168 MAY/JUNE 2016

115

JOURNAL OF THE LOUISIANA STATE MEDICAL SOCIETY

No organisms were detected on gram stain of the aspirated fluid
and the culture was negative for bacterial growth. Antibiotics
were discontinued at this time. The patient began to show clinical improvement following aspiration of peripancreatic fluid.
Nasojejunal feeds were discontinued on the tenth hospital day
and her diet was advanced. On the fourteenth hospital day the
patient underwent cholecystectomy without complication. She
was discharged to home a day later in stable condition.

DISCUSSION
Incidence and Epidemiology

Figure 3. Multiphase CT of the abdomen performed on day 2 of hospitalization demonstrates changes of severe pancreatitis with diminished enhancement of the uncinate process, head, distal body (white arrow), and tail of the gland consistent with necrosis. The
proximal body (*) demonstrates normal enhancement as seen in viable tissue.

The patient was treated with IV fluids, analgesics and bowel rest.
The patient developed a fever on the second hospital day with
persistent tachycardia, worsening leukocytosis to 20.0 X 103U/L
(4.5-11.0 X 103 U/L) and persistent abdominal pain. Intravenous
imipenem/cilastatin was initiated. Blood and urine cultures remained negative throughout hospitalization. On hospital day 3,
a nasojejeunal feeding tube was placed. The patient remained
febrile and triple phase CT performed on the sixth hospital day
showed stable necrotizing pancreatitis with interval development of a 6.6 cm peri-pancreatic fluid collection likely representing a pseudocyst. Interventional radiology was able to aspirate
130 cc of brown turbid fluid from the pseudocyst (See Figure 4).

Acute pancreatitis is a common cause of hospitalization in the
United States, and was listed as the admission diagnosis in 4.6
of every 1000 hospitalization in the United States from 19882003 (1). As a discharge diagnosis, it increased 62% between
the years 1988 to 2004. In 2004, it was reported to be the 7th
most common cause for hospitalization for digestive diseases.
The mean length of hospitalization is estimated at 6.9 days with
an overall mortality of 2.0%.2

ETIOLOGY
The two most common causes of acute pancreatitis (80%) are biliary ductal stones and alcohol use. Hypertriglyceridemia, hypercalcemia, infection, ischemia, toxin/drugs, and trauma account
for 10% percent of cases. The final 10% of cases are considered
to be idiopathic.3 Gallstone pancreatitis is more common in patient populations that are elderly, female or Caucasian (non-Hispanic).4 The mechanism behind gallstone pancreatitis is thought
to be the repeated transient obstruction of the ampulla of Vater
by migrating gallstones leading to fibrosis of the sphincter of
Oddi. This fibrosis may allow duodenal fluid to reflux into the
pancreatic duct which over time leads to pancreatitis.3

DIAGNOSIS
The diagnosis of acute pancreatitis can be made when two of
the following three criteria are met. The first criterion consists of
abdominal pain that is suggestive of pancreatitis. Typically, this
is described as a steady, sudden-onset pain that radiates to the
back, usually associated with nausea and vomiting. The second
criterion includes a serum amylase and/or lipase greater than
three times the upper limit of normal. The numerical value of
these enzymes has no prognostic value and does not reflect the
severity of the disease. The third criterion lists the presence of
characteristic abdominal imaging findings. The imaging may be
either contrast-enhanced computer tomography (CT), magnetic
resonance imaging (MRI), or ultrasound (U/S). CT is currently
considered the best image modality.5

Figure 4. CT-guided drainage performed on day 7 of admission. A 6.6 cm fluid collection
(*) superior to the tail of the pancreas was aspirated using an 18 G Chiba needle. The needle
is represented by the linear, metallic-density structure inserted percutaneously into the left
upper quadrant (white arrow). A total 130 cc of brown turbid fluid was obtained.
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Classification of Pancreatitis – Phase, Category, and Severity:
Pancreatitis can be classified based on the phase of the disease
(early or late); the category (necrotizing or not) and the severity
(mild, moderate or severe).
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The early phase occurs within the first week of onset of the disease6 and begins with the initiation of abdominal pain. Treatment during this phase is simply supportive.6 In contrast, the
second or late phase is based on morphologic classification and
usually starts 2 to 6 weeks from the onset of pain. Resolution of
disease in the late phase implies an edematous pancreas without necrosis. Progression of disease is usually slow and may last
weeks to months, leading to necrosis of the pancreas. In the second phase, the types of treatment and the need for treatment
will be based on morphologic abnormalities of the pancreas and
peripancreatic region (i.e., local complications causing bacteremia and/or sepsis).6

the oldest and most well-known of the prognostic scales. Calculation of the Ranson score involves evaluating criteria upon
admission and then 48 hours later. There are 11 total criteria
evaluated. Criteria at admission include age > 55 years, WBC >
16,000, glucose > 200mg/dL, AST>250 IU/L, ALT> 350 IU/L. After 48 hours, criteria include a decrease in hematocrit of greater than 10%, an increase in BUN > 5mg/dL, calcium < 8mg/dL,
PaO2<60mmHg, base deficit > 4mmol/L and a fluid sequestration of > 6 liters. Each criterion is worth one point. A patient
with a score of 11 has a mortality rate of greater than 50%.11 A
meta-analysis in 1999 that reviewed 110 studies reported that
the clinical use of the Ranson scale had poor predictive power.9

There are two broad categories of pancreatitis based on radiologic findings: interstitial edematous pancreatitis (IEP) and
necrotizing pancreatitis (NP). IEP is found in the majority of patients; it may be diffuse or localized, and generally shows homogeneous enhancement on CT. Morphological local complications of this type of severe AP include acute peripancreatic fluid
collection and pancreatic pseudocyst. Necrotizing pancreatitis
occurs in approximately 5-10% patients, in either the parenchyma and/or peripancreatic tissues. The most common presentation of necrotizing pancreatitis involves both the peripancreatic
tissue and parenchyma. It is less common to find necrotizing
pancreatitis in the peripancreatic tissue and rare to find it only in
the pancreatic parenchyma. Importantly, necrotizing pancreatitis may not be visualized early with CT. Necrotizing pancreatitis
may persist or disappear over time; it may remain solid or liquefy
or remain sterile or become infected. Infected pancreatic necrosis is diagnosed by the presence of extra luminal gas in pancreatic and/or peripancreatic tissues on imaging or biopsy showing
bacteria and/or fungi on gram stain and culture. Morphological
local complications that further define this type of AP include
acute necrotic collection and walled-off necrosis.6

The Acute Physiology and Chronic Health Evaluation (APACHE)
II scale gained popularity for its ability to be used daily, also
providing good negative predictive value and modest positive
predictive value in the prognosis of severe AP.1 The APACHE II
score was originally an ICU predictive scoring system for critically-ill patients. There are 12 measures involved, including rectal temperature, MAP, HR, RR, A-a gradient or PO2, pH or HCO3,
sodium, potassium, creatinine, white blood cell count, Glasgow
coma scale, age, and presence of chronic diseases.10 Severe
pancreatitis is indicated by an APACHE II score of greater than
8.11 The Computed Tomography Severity Index—also known as
the Balthazar score—is based on radiological findings.11 It employs a grading system that combines a point system based on
appearance of the pancreas on CT with a point system based
on the percentage of pancreatic necrosis noted on the CT. The
maximum total is ten points. A score of 7 to 10 predicts a 17%
mortality rate and a 92% complication rate.11 The new Bedside
Index for Severity in AP (BISAP) has been newly-adopted as an
accurate means of risk stratification.12 The BISAP score includes
blood urea nitrogen >25 mg / dl, impaired mental status, SIRS,
age > 60 years, and pleural effusions; each criteria counts as a
point and a score ≥3 is associated with an increased risk of complications. A BISAP score of 3, 4, or 5 corresponded to a mortality
of 5.3%, 12.7 and 22.5%, respectively, in the validation cohort of
18,256 patients.12 A comparison of the BISAP, Ranson’s, APACHE
II, and CTSI scores were applied to a prospective cohort of patients in predicting organ failure, complications and mortality,
and showed that BISAP’s prognostic accuracy is similar to those
of other scoring systems and that its criteria are both clinically
relevant and easy to obtain.13

Severity is classified as mild, moderately-severe or severe based
on the 2013 revised Atlanta Criteria.6 Mild AP includes the absence of organ failure and of local/systemic complications, is
self-limiting, and usually only requires brief hospitalization.
Moderately severe AP includes transient organ failure (resolving
within 48 hours) and/or local or systemic complications without
persistent organ failure (>48 hours). Severe AP is defined as persistent organ failure (>48 hours).6 Organ failure within week 1
that is persistent and worsening (i.e., >48 hours) is associated
with increased risk of mortality, ranging as high as 21 to 55%.7
Transient organ failure (<48 hours) is associated with little to no
mortality, as low as 0 to 1.4%.8

RISK STRATIFICATION-SCORING SYSTEMS
Historically, in determining the severity of acute pancreatitis,
several criteria have been used in the assessment and stratification process. These included traditional multifactorial scoring
systems, such as The Ranson scale, the Acute Physiology and
Chronic Health Evaluation (APACHE) II scale, the Bedside Index
for Severity in Acute Pancreatitis (BISAP) and the Computed
Tomography Severity Index (CTSI). The Ranson scale is one of

None of these scoring systems has proven to be better than the
others in determining the severity of acute pancreatitis. There
are high false positive rates in all of these scoring systems. They
are useful, however, in triaging patients into critical care units.
The American Gastroenterological Association (AGA) recommends that those with severe disease (based on APACHE II) and
those with severe comorbid conditions be admitted into critical
care units. In addition, imaging is recommended within the first
48 to 72 hours for those with initial presentation of severe disease (based on APACHE II) and those with worsening status (i.e.,
organ failure).14
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TREATMENT
Nutrition

Feedings help to maintain the integrity of the gastrointestinal
mucosal lining thus preventing bacterial translocation and possible infection of the pancreatic tissue.15, 16 Oral feeds can be
started immediately in cases of mild pancreatitis. The diet may
consist of a soft or solid low fat and low residue diet.17 In severe
acute pancreatitis, enteral feeds should be initiated within forty
eight hours.18 Parenteral feeds should be avoided due to their
risk of infection unless the enteral route is not available or not
able to meet caloric needs.17 Enteral nutrition has been shown
to improve outcomes, shorten the length of hospitalization, and
decrease the rate of infection and surgical intervention.19 Enteral nutrition may be delivered via a nasogastric tube or a nasojejunal tube. Previously the nasojejunal tube was thought to be
safer than the nasogastric tube due to its decreased ability to
stimulate gastric secretions. More recent studies have shown nasogastric tube feeds to be comparable in safety. There is a slightly
higher risk of aspiration associated with nasogastric tube feeds.
Patients receiving tube feeds should be placed on aspiration
precautions and fed in the upright position.17 Nasogastric tubes
are more cost conscious as they may be placed at the bedside
where as a nasojejunal tubes may require either endoscopy or
interventional radiology to ensure appropriate placement.16, 17
Fluids

Fluid resuscitation is an important aspect of the treatment of
acute pancreatitis. Acute pancreatitis often presents with symptoms of decreased oral intake and vomiting which may lead to
hypovolemia. This hypovolemia coupled with inflammation of
the pancreas may lead to third spacing of fluids. These complications may decrease perfusion to the pancreas which could
lead to pancreatic necrosis. Thus early aggressive fluid rehydration helps to preserve pancreatic micro and macro circulation
to prevent pancreatic necrosis.17, 20 Current recommendations
for fluid resuscitation published in the American College of Gastroenterology guidelines are to start isotonic crystalloid solution
at 250 to 500ml per hour for the first 12-24 hours of hospitalization unless underlying co morbid conditions will be complicated by such large volume resuscitation.17 A recent study
compared lactated ringers to normal saline, hypothesizing that
lactated ringer’s would decrease the systemic inflammatory response encountered in patients with acute pancreatitis. SIRS
criteria and C-reactive protein were used as markers of systemic
inflammation and were monitored during the first 24 hours of
fluid resuscitation. The patient’s that were volume resuscitated
with lactated ringer’s solution showed decreased levels of both
SIRS criteria and CRP at 24 hours. Also noted in this study was
that patients who received the more pH balanced lactated ringer’s had less incidence of metabolic acidosis than those treated
with normal saline. Studies in canines have shown that acidosis induced by fluid resuscitation can lead to a model of septic
shock. This induced acidosis may exacerbate the inflammatory
response in acute pancreatitis (20). The current American Col-
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lege of Gastroenterology Guideline: Management of Acute Pancreatitis recommends that lactated ringer’s may be the preferred
replacement fluid at this time but further research may change
the grade of this recommendation.17
Pancreatic necrosis and the role of antibiotics

A patient with acute pancreatitis may present with SIRS criteria, and the clinician must distinguish whether these signs of
inflammation are attributable to the underlying pancreatitis or
infection. If infection is suspected then antibiotics should be initiated while infectious etiologies are sought. Once all cultures
have resulted and infection has been ruled out then antibiotics should be discontinued. If the patient is found to have an
extra pancreatic infection (examples including but not limited
to cholangitis, urinary tract infection, pneumonia, blood stream
infection etc.) then antibiotics should be continued and tailored
to treating the extra pancreatic infection.17
It has been suggested that the infections that often complicate
pancreatic necrosis are due to bacterial translocation. This bacterial translocation occurs secondary to motility changes resulting from the underlying pancreatitis. These motility changes
increases gut permeability and allow bacterial translocation.15, 16
Infected pancreatic necrosis occurs in about 30% of cases of necrotizing pancreatitis and usually occurs within two weeks of the
onset of acute pancreatitis. Infected pancreatic necrosis should
be suspected in patients who show a worsening clinical picture,
continued sepsis or those who do not improve after 7 to 10 days
of hospitalization. Empiric antibiotic therapy should be initiated
to treat possible infected necrosis.17, 21 Carbapenems, extended
spectrum pencillins, and combinations of quinolones,metronadizole, cephalosporins have been shown to have efficacy for
AP.22 CT-guided fine needle aspiration (FNA) of the necrotic tissue can be considered prior to initiation of antibiotics or if there
is no clinical improvement following treatment with antibiotics.
Organisms that are commonly isolated from infected pancreatic
necrosis include: Enterobacter, Enterococcus, Staphylococcus,
anaerobes and Candida species.22 If the gram stain and culture
are negative then the tissue can be considered sterile and antibiotics should be discontinued. Supportive care should be continued in the event of sterile necrosis. If the patient does not
show clinical improvement then repeat CT guided FNA should
be repeated every 5 to 7 days. Recent trials have not shown that
antibiotics prevent infection of pancreatic necrosis.17 Thus, prophylactic antibiotics are not recommended to prevent infected
necrosis.17,23
Surgical Intervention

Hospitalized patients with mild acute pancreatitis due to gallstones should undergo laparoscopic cholecystectomy prior to
discharge to prevent recurrent gallstone pancreatitis. Those
with severe gallstone pancreatitis should undergo laparoscopic
cholecystectomy following clinical improvement or following
drainage or resolution of any peripancreatic fluid collections
that have formed.24 Recent studies have shown that patients
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with infected necrosis benefit more from minimally invasive
intervention as well as delayed intervention. Patients who underwent percutaneous drainage and then minimally invasive
necrosectomy had fewer complications than those who initially
had open necrosectomy.25

CONCLUSION
Necrotizing pancreatitis does not occur in a high percentage of
patients who present with acute pancreatitis. When present,
necrotizing pancreatitis is associated with high rates of morbidity and mortality. There are several scales available to assist
the physician in estimating which patients are at greatest risk
for poor outcomes. Our case is an example of necrotizing pancreatitis secondary to gallstone pancreatitis. Physicians should
vigilantly monitor these patients once the diagnosis of acute
pancreatitis is made. Our patient’s Ranson score was 4 which
gave her 15 to 20% mortality at 48 hours. BISAP score was 1
based on the presence of SIRS criteria. Her APACHE II score was 1
on admission. Her CTSI score was 9 based on CT imaging of her
pancreas which showed necrotizing pancreatitis with peri pancreatic fluid collection, portending a mortality rate of 17%. This
mortality estimation was consistent with her mortality risk associated Ranson score. The patient did well following CT guided
drainage of her peripancreatic fluid collection. She did receive
IV antibiotics due to her persistently worsening clinical picture.
Antibiotics were discontinued following negative gram stain
and culture of the fluid collection. Once the patient stabilized
and tolerated PO intake she was evaluated for cholecystectomy.
The patient underwent laparoscopic cholecystectomy during
her index hospitalization and was able to be discharged several
days following surgery.
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RADIOLOGY CASE OF THE MONTH
Spontaneous Bilateral Pneumothoraces in an
HIV-Infected Patient
Megan Curtis, MS; Anish Patel, MD; Kyle Degeyter, MD; and Harold Neitzschman, MD
A 36-year-old woman with past medical history of HIV/AIDS not on HAART therapy (CD4 count of 34) and recurrent Pneumocystis jiroveci
pneumonia presented to the emergency room for cough, chest pain, and worsening shortness of breath over the past 72 hours.
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4

Figure 1. Chest Radiograph
Figure 2. Lateral Chest Radiograph
Figure 3. Axial CT
Figure 4. Coronal CT

3
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Radiologic Diagnosis: Pneumocystis jiroveci pneumonia-related bilateral pneumothoraces.
Interpretation of Findings:
Figures 1-2: Chest radiographs reveal large bilateral pneumothoraces (white arrows). Figures 3-4: CT scan in axial and coronal
planes demonstrate intervally improved though persistent pneumothoraces status post bilateral chest tube placement (broken
black arrows). Subpleural blebs are also noted (black arrows).

DISCUSSION
Pneumothorax, or the presence of air in the pleural space, can
be a rare complication of human immunodeficiency virus (HIV)
infection. While current studies estimate that pneumothorax
affects roughly 2-5% of patients with HIV, it can have serious
implications with mortality rates ranging from 30-60%.1 Onethird of HIV-related pneumothoraces are bilateral, hastening
mortality.2,3 Among patients with acquired immunodeficiency
syndrome (AIDS), Pneumocystis jiroveci pneumonia (PCP) is the
most common etiology, accounting for 80% of pneumothoraces.4 This condition was first described in 1984 by Wollschlanger
et al. who studied pneumothorax in HIV-infected patients.5 It is
likely to occur secondary to PCP when a patient’s CD4 count falls
below 200mm3.6 However aerosolized pentamidine may be an
independent risk factor.3 The presenting symptoms of pneumothorax include dyspnea and chest pain; however if the pneumothorax is small, the patient may present only with sequalae of
the PCP infection.
The major hypothesis regarding the pathogenesis of PCP-related pneumothorax focuses on tissue necrosis produced by the
pathogen. This necrosis causes loss of structural integrity of the
lung tissue, particularly in the subpleura.7 As the necrotic areas
are replaced with thin-walled cysts, air is able to leak into the
pleural space causing the pneumothorax.2 Additionally, rupture
of these blebs, apical cysts, and pneumatoceles may damage
the visceral pleura causing a spontaneous secondary pneumothorax.2,8 The collapsed lung manifests on physical exam with
decreased breath sounds and increased resonance to percussion on the affected side as well as reduced chest excursion with
respiration.
Diagnosis of pneumothorax is confirmed by an upright posteroanterior chest radiograph, and characterized by a very thin, sharp
white line that demarcates the visceral pleural edge as well as
radiolucency and lack of lung markings peripheral to this line.9
Chest radiograph findings related to PCP include diffuse fine reticular interstitial pattern with perihilar distribution.10 Computed
tomography (CT) of the chest can detect small pneumothoraces
as well as reveal pneumatoceles and subpleural blebs secondary
to PCP infection; these will appear as thin-walled cystic structures with almost imperceptible walls in the subpleural space
and lung parenchyma.11
Rupture of the sub-pleural blebs caused by PCP lead to a significant and recalcitrant air leak in many of these patients. Initial therapeutic approach includes placement of a chest tube,
however this standard treatment fails in at least one-third of

patients.12 If the air leak persists for three days or greater, the
patient should be assessed for video assisted thoracic surgery
(VATS) with repair of the pleural defect with stapling, electrocautery, or laser photocoagulation. Additionally, obliteration of
the pleural space is achieved via pleurodesis using talc, pleural
abrasion, or partial pleurectomy.13-14
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Reconsidering Olanzapine as a Possible Culprit for
Drug Fever, defying “Incomplete Neuromalignant
Syndrome”
Alan Georges, MD; Mary Jo Fitz-Gerald, MD
This case is important because it is the first time Olanzapine-induced fever has been described in the absence of
neuroleptic malignant syndrome. In the context of the available antipsychotics with the atypical agents dominating
the pool, only few of those are known to be well tolerated among the patients. Fever may be looked at by the physicians as a minor problem yet, it can be disabling to the large set of patients. Fever was not considerably listed as
one of the side effects for Olanzapine and should not be confused with the incomplete neuromalignant syndrome.

A 43-year-old black female with a past psychiatric history of
schizophrenia, alcohol use disorder, and substance (cannabis
and cocaine) use disorder presented via self for encountering
auditory hallucinations and depressed mood. On the day of
admission to the psychiatric crisis unit (PCU), the patient was
restarted on her home medication, Risperidone, but she stated
previous non-compliance with Risperidone due to intolerance.
The treatment team started the patient on Olanzapine 15 mg
nightly instead for better compliance. Within the first 24 hours
of receiving the Olanzapine, the patient developed temperature
spikes of 101.2 F (38.4 C), 102 F (38.9 C), and 102.5 F (39.2 C). No
focus of infection was identified on blood cultures, chest X-ray,
ESR, CRP, and urinalysis (although urine was abnormal with large
leukocytes and bacteria, the urine culture was negative). The
next day, the patient developed temperatures of 104.4 F (40.2
C). Olanzapine was discontinued on the third day and she was
started on Ciprofloxacin for possible UTI. On the fourth day she
spiked a single temperature of 103.1 F (39.5 C).
The patient remained fever-free for the next few days and was
started on Thiothixene (Navane). The patient was then discharged after four days of being fever free on Thiothixene 10
mg at night and was put on a 10-day course of Ciprofloxacin.
Notably, the patient was subjectively doing quite well and reported no chills, fatigue, or other constitutional symptoms.
Physical examination was unremarkable except for some bad
teeth and oral care. The patient did not display any features of
neuroleptic malignant syndrome. Oromaxillofacial consult was
placed to rule out gingivitis and oral abscesses, as these were
remotely possible. Panorex imaging was performed amongst
other investigations to determine a focus of infection. Treponemal antibodies were positive but RPR was negative three times
which indicated that this was likely not an acute/active infection
as patient was confirmed to have been treated in 1993. HIV-1/
HIV-2 test was negative, blood cultures were negative, and
CXR (AP and Lat views) did not show any pneumonia. Panorex
Orthopantogram results were discussed as an outpatient care
with the OFMS clinic. TB skin test was negative after 72 hours.
The following lab results were recorded: HEP B VIRAL DNA IU/ML
was 32,950 (LOG10 HBV AS IU/ML 4.518 log10IU/ml); Hepatitis
B core IgM was negative; HBsAB was <3.1; Hepatitis B e Antigen
was negative. Swab culture from the back of the nasopharynx
as part of the comprehensive respiratory test for viral infection

was refused by the patient. Switching the patient from her originally prescribed Risperidone to Olanzapine was thoroughly considered as the starting point with Olanzapine as the continuous
reason for the fever over the days of her inpatient stay.
The psychiatry team extensively discussed the potential of the
drug fever with the Infectious disease and the internal medicine teams, as well as with the patient, and agreed on a plan
to discontinue Olanzapine. The patient was very aware of the
drug-induced side effects as she had decided before not to be
on Risperidone due to intolerance. Luckily, the patient remained
free of symptoms and denied encountering any hallucinations
while on Thiothixene.
Drug fever is defined as “a disorder characterized by fever coinciding with administration of a drug and disappearing after
the discontinuation of the drug, when no other causes for fever is evident after a careful physical examination and laboratory investigation”.4 Our case therefore meets the criterion for
a drug-induced fever. Also, drug fever falls under the miscellaneous causes of fever of unknown origin (a disorder of at least
three weeks duration of fever of >38.3 Celsius on several occasions and no diagnosis after one week of full investigations.3
Now our patient had a high-index of suspicion for drug-induced
fever, and discontinuation of the incidental drug helped cease
the length of the period of the febrile illness.
Olanzapine is a second-generation atypical antipsychotic; it is
also a mood stabilizer. Olanzapine blocks dopamine 2 receptors,
reducing the positive symptoms of psychosis and stabilizing affective symptoms. It also blocks serotonin 2A receptors, causing
enhancement of dopamine release in certain brain regions and
thus reducing motor side effects and possibly improving cognitive and affective symptoms (Stahl’s Essential Psychopharmacology, prescriber’s guide, 5th edition). The drug is known to cause
its side effects through different mechanisms and these include:
histamine 1 receptor blocking which may lead to sedation and
possibly weight gain, Alpha 1 adrenergic receptor blocking that
may result in dizziness, sedation, and hypotension. Blocking the
muscarinic 1 receptors may cause dry mouth, constipation, and
sedation. By blocking the dopamine 2 receptors in the striatum,
it can cause motor (unusual) side effects. In addition to the formerly mentioned side effects, some of the other most notable
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side effects of Olanzapine are probable increased risk of DM
and dyslipidemia, peripheral edema, joint pain, back pain, chest
pain, extremity pain, abnormal gait, ecchymosis, tachycardia,
orthostatic hypotension especially during initial dose titration,
rare Tardive dyskinesia, and rarely, rash on exposure to sun light.
Some of the dangerous side effects are hypoglycemia, neuroleptic malignant syndrome, seizures, and increased risk of death
and cerebrovascular events in elderly patients with dementiarelated psychosis (Stahl’s Essential Psychopharmacology, prescriber’s guide, 5th edition).
Notably, fever is not in the list of the possible, rare or dangerous
side effects for Olanzapine. That is why we believe that our case
makes the call for the Olanzapine to be considered as a cause for
a possible drug-induced fever in the absence of all the other features of neuromalignant syndrome. We also would like to carefully stress that a drug-induced fever should not be confused
with the incomplete neuromalignant syndrome.
This case is important because it is the first time Olanzapine induced fever has been described in the absence of neuroleptic
malignant syndrome. In the context of the available antipsychotics with the atypical agents dominating the pool, only few
of those are known to be well-tolerated among the patients. Fever may be looked at by the physicians as a minor problem, yet,
it can be disabling to the large set of patients.
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A Case of Isolated Coronary Artery Ectasia in the
Setting of Chronic Inflammation From Human
Immunodeficiency Virus Infection
Mark R Heckle, MD; Raza Askari, MD; Mohamed Morsy, MD; Uzoma N. Ibebuogu, MD
Coronary artery ectasia (CAE) is a relatively rare finding that is most commonly associated with atherosclerosis. Several alternative reasons, including congenital malformations and chronic inflammation, have been identified as a causes of CAE. In this case, we discuss a 61-year-old male with postoperative chest pain who was found to have localized CAE in the absence of significant atherosclerosis. We also
elucidate the recently proposed markers of chronic inflammation that might be associated with coronary artery ectasia.

Figure 1: Left anterior oblique caudal coronary angiogram revealing focal left circumflex
coronary artery ectasia (White arrow).

CASE REPORT:
A 61-year-old African American male with a history of hypertension, asthma, acquired immune deficiency syndrome (AIDS),
and seizure disorder was admitted for an elective excision of a
penile lesion. His last CD4 count was 224. Pre-operative basic
metabolic profile was within normal limits. His total white blood
cell count was 4.5 thousand/mcL with a neutrophil count of 2.6
thousand/mcL and lymphocyte count of 1.3 thousand/mcL. In
the immediate postoperative period, he developed a sudden
onset severe, non-radiating left-sided chest pressure. On examination he was bradycardic with a heart rate of 47 beats per
minute. His other vital signs were within normal limits. His lungs
were clear to auscultation and his heart sounds were normal. No
murmurs or signs of volume overload were present. Upon further questioning the patient has been having similar chest pain
associated with exertion for the past year usually relieved with
sublingual nitroglycerine. The only associated symptom with
previous chest pain episodes was lightheadedness. A 12 lead
electrocardiogram showed sinus bradycardia with non-specific st-t changes. Postoperative troponin and CKMB levels were

Figure 2: Right anterior oblique caudal coronary angiogram revealing focal left circumflex
coronary artery ectasia (White arrow).

within normal limit. Given his symptoms, he was taken to the
cardiac catheterization laboratory where coronary angiography
revealed a large focal ectasia of the left circumflex artery (Figure
1 and 2) with the rest of vessel having mild diffuse disease. Angiography of the left anterior descending and right coronary artery showed mild diffuse disease. No coronary intervention was
indicated or performed. Aortogram revealed mild disease in the
aorta with significant tortuosity of the common iliac arteries. He
had no further episodes of chest pain during the hospitalization
and was discharged home the next day in a clinically stable condition.

DISCUSSION:
Coronary artery ectasia is defined as abnormal dilation of the
coronary arteries that exceeds the normal adjacent segments
diameter by 1.5 times.1 The incidence of CAE is reported between 1.4% and 4.9% 2 with diffuse disease being slightly more
common than localized disease.3 It is most commonly seen in
the right coronary artery (40%), followed by the left anterior descending artery (29%), left circumflex artery (24%) and left main
J La State Med Soc VOL 168 JULY/AUGUST 2016
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artery (7%).2 Despite intense investigation much remains unknown about this abnormality and its exact mechanism. It has
been reported that 50% of the cases are caused by atherosclerosis, 30% of cases caused by congenital abnormalities while 10%
are associated with chronic inflammatory and connective tissue
diseases.4 A retrospective study by Amirzadegan et al. found that
151 out of the total 229 patients with CAE had no significant coronary artery stenosis (<50% occlusion).3 However, even in the
absence of significant atherosclerotic coronary artery disease,
isolated CAE is known to carry an increased risk of myocardial
infarction.4 Chronic inflammation from various etiologies also
seems to be a major player in the development of CAE.
In the above case, we presented an AIDS patient who was found
to have localized CAE in the absence of significant coronary artery disease. In patients with AIDS, the human immunodeficiency virus (HIV) keeps CD4 and CD8 T-cells in constant activation
thus leading to a chronic inflammatory state. While antiretroviral medications have been successful in prolonging survival of
these patients, it is still difficult to avoid the consequences of
chronic inflammation. Antoniadis et al. confirmed the idea that a
pro-inflammatory condition predisposes patients to CAE formation.5 Several inflammatory markers have been explored to help
identify patients with coronary artery ectasia. Prior studies have
shown that an increased neutrophil to lymphocyte ratio is a useful marker for chronic inflammation and found to be associated
with isolated coronary artery ectasia.6-7 Isik et al. also found that
an elevated neutrophil to lymphocyte ratio is an indictor of CAE
with a specificity and sensitivity of 63% and 77% respectively.6
The case we present is unique for several reasons. Not only is
the location of the ectasia less common, but it also supports the
relationship between CAE and elevated neutrophil to lymphocyte ratio. Our patient was found to have a localized CAE in the
absence of significant coronary artery disease with a neutrophil
to lymphocyte ratio of 2. This case supports the idea that chronic inflammation is associated with CAE and that neutrophil to
lymphocyte ratio is elevated in isolated CAE.
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Metastatic Melanoma of Ampulla of Vater
Presenting as Obstructive Jaundice: Case Report
with Literature Review
Dhara Chaudhari, MD; Mohsen Pourmorteza, MD; Kalpit Devani, MD; Puneet Goenka, MD;
Mark Young, MD
The behavior of malignant melanoma is highly unpredictable, with remissions and relapses occurring without major
warning signs. Small bowel is a common site of metastasis of melanoma. Obstructive jaundice from metastatic malignant melanoma to the ampulla of Vater is rare, with only a handful of cases reported so far. Malignant melanoma metastatic to the gastrointestinal tract is a late manifestation of the disease with an overall poor prognosis and survival of less
than 4 months in our review. We present a rare manifestation of obstructive jaundice as result of melanoma metastases
to the ampulla of Vater. Patient was palliated with biliary stent placement and chemotherapy for metastatic melanoma.

INTRODUCTION
The behavior of malignant melanoma is highly unpredictable,
with relapses occurring without major warning signs. Melanoma
metastasis to gastrointestinal tract is often asymptomatic and
is only discovered post-mortem with the greatest propensity
for GI metastasis being to the small bowel.1 When identified ante-mortem, the common presentation is small intestine intussusception or obstruction. However, very few case reports of obstructive jaundice from metastatic malignant melanoma to the
ampulla of Vater have been reported. Here in, we present female
with history of melanoma presenting with obstructive jaundice
and was found to have malignant melanoma at ampulla of Vater
by biopsy. Patient was treated with biliary stent placement and
currently undergoing chemotherapy under clinical trial and has
been doing well for past 11 months since her diagnosis of metastatic ampullary involvement.

CASE REPORT
A 58-year-old woman referred to our clinic with complaints of
dull, non-radiating right upper quadrant abdominal pain with
no major alleviating factors and non-bloody emesis for about
4 weeks duration. She has noticed 3 kilogram of weight loss,
light-colored stools and dark urine over the course of 2 weeks.
Her medical history was significant for surgical resection of melanoma skin lesions on her low back and left thigh in 1996 and
2003 respectively. On examination patient had icteric sclera.
Abdominal examination revealed right upper quadrant and epigastrium tenderness. Blood investigations showed CBC normal,
AST 121 U/L; ALT 164U/L; Total Bilirubin 4.3 mg/dl and Alkaline
Phosphatase 285 IU/L. Abdominal USG on presentation depicted sludge and tiny stones in the gallbladder with abnormally
dilated common bile duct and distal common duct obstruction.
Endoscopic ultrasound showed prominent ampulla with hypoechoic appearance indicative of an ampullary mass and dilated common bile duct (Figure 1). Subsequent ERCP revealed a
friable ampullary mass with bleeding (Figure 2) and tight distal
common bile duct stricture. Patient underwent sphincterotomy,
common bile duct balloon dilation and stent placement and

Figure 1:
Endoscopic
ultrasound
demonstrating
ampulloma, dilated pancreatic
and common
bile duct.

Figure 2: Side
view duodenoscope showing
friable ampullary
mass with
bleeding.

Figure 3: Tumor
cells show positive staining for
Melan-A protein.
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ampullary biopsy. After biopsy results were consistent with malignant melanoma (Figure 3), she was evaluated for a possible
Whipple procedure. Preoperative computed tomography (CT)
scan showed multiple lung lesions which were suspicious for
metastatic disease and therefore a Whipple procedure was not
considered. Our patient entered a clinical trial and is currently
undergoing chemotherapy treatment and doing well for past
11 months. She has completed 2 cycles of chemotherapy with
plans to complete total of 4 cycles followed by repeat imaging
of magnetic resonance imaging brain and CT chest, abdomen,
and pelvis.

DISCUSSION
Melanoma, embryonically derived from the neural crest cells,
originates in the pigment producing melanocytes in the basal layer of the epidermis. Malignant melanomas are known for
their unpredictable dissemination pattern to virtually any organ,
such as the liver, lung and brain. An Autopsy study of 216 patients with advanced malignant melanoma revealed GI metastasis is second to the lung in sites of organ metastatic disease.1
The Roswell Park Memorial Institute has sub-classified GI organ
involvement in the following distribution: liver, 58.3%; peritoneum, 42.6%; pancreas, 37.5%; small bowel, 35.6%; spleen, 30.6%;
colon, 28.2%; stomach, 22.7%; oral cavity and esophagus, 9.3%;
and biliary tract, 8.8%.1 While the incidence of metastatic malignant melanoma to the GI tract is well documented, dissemination to the ampulla of Vater resulting in obstructive jaundice is
far less common with very few clinical cases reported so far.
Most often, gastrointestinal metastasis is asymptomatic and is
only discovered post-mortem with the greatest propensity for
GI metastasis being to the small bowel.2 When identified ante-mortem, the heralding sign is usually small intestine intussusception or obstruction, however GI bleeding is also common.
The metastatic lesions are usually multiple, ulcerated or polypoidal, hyper pigmented or amelanotic but rarely solitary.2-9 While
the differentiation of a primary GI mucosal melanoma from
metastasis to the GI tract can be quite difficult, the presence of
junctional melanocytic proliferation supports the diagnosis of a
primary mucosal melanoma.2 The primary melanomas of the GI
tract have a tendency to be more aggressive, and are associated
with a worse prognosis. Malignant melanoma metastatic to the
gastrointestinal tract is usually a late manifestation of the disease with an overall poor prognosis.2
According to literature search, 8 cases reported so far and total 9 cases including our case, of which, virtually all the patients
presented with painless jaundice (7/9) (Table 1) and had proven
primary cutaneous or vaginal melanoma at the time of diagnosis of GI metastasis (7/9).3-10 In two of the cases, despite complete
clinical and radiological examinations, the primary lesion was
not identified even though the possibility of an undetected or
regressed tumor could never be ruled out.
Diagnostic workup by computed tomography, ultrasonography,
barium studies, and endoscopic evaluation should be highly
considered at the time of the diagnosis in an effort to identify
the primary lesion and rule out other organ metastasis as this
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could dictate the course of therapy. The sensitivity of detecting
metastatic lesion by CT scan is 69-70%, and since negative CT
does not rule out diagnosis, further studies should follow negative CT scan results.10 The current Gold standard for the diagnosis of melanoma is histopathologic staining such as Human
melanoma black -45 (HMB-45) and S100.1
There are no standard guidelines for optimal treatment due to
the rare incidence of melanoma to the ampulla of Vater. Biliary
stenting offers temporary symptomatic palliation with a rapid
improvement in cholestasis. Surgical treatment such as pancreatico-duodenectomy could be an option for isolated metastatic
lesions to the ampulla of Vater in select symptomatic patients
with good performance status and no other sites of metastatic
disease. However, such procedures are never a curative therapy
for metastatic disease.
The overall median survival of metastatic malignant melanoma
in the ampulla of Vater ranges from 6-9 months with a five-year
survival rate of less than 10% as demonstrated in several case
series.2 So far no randomized clinical trials were able to illustrate
mortality benefit with adjuvant therapy. Although the overall
prognosis is grim, multidisciplinary approach to treatment of
these patients including surgical or endoscopic palliation, immunotherapy, and chemotherapy may enhance short-term survival.

CONCLUSION
Gastrointestinal melanoma is frequently a result of metastasis,
and thorough evaluation via physical examination, radiographic
studies and endoscopic evaluation is required to identify potential primary sites. A high-index of suspicion should be given to
patients with new onset of vague GI complains because early
diagnosis and surgical intervention provides the most effective
palliation.
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Table 1: Reported Cases of Melanoma Metastases to the Ampulla of Vater
Year of
case
reported
1996

Age

Gender

Primary Site

Presentation

Treatment

Survival length

51

Male

Not reported

48

Male

Skin of back

2002

33

Female

Digestive tract

Palliative stent
placement
Systemic
chemotherapy
Surgical excision

3 months

1999

Jaundice,
Pruritus
Jaundice,
abdominal pain
Jaundice,
pruritus

2006

66

Female

Skin of trunk

None

Not reported

2009

66

Female

Palliative
chemotherapy

15 months

2011

41

Female

Painless
jaundice,
pruritus
Skin of right forearm Jaundice,
pruritus,
abdominal pain
Skin of Left shoulder Nausea and
vomiting

Radiation/
Chemotherapy

8 months

2011

81

Female

Unknown

None

1 month

2013

52

Male

Ampulla of Vater

4 month

Present
case

58

Female

Skin of lower back
and thigh

Pancreaticoduodenectomy
Palliative biliary
stent and
Immunotherapy

Generalized
weakness
Jaundice
Jaundice

4 months
Not reported

alive at 11 months
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Decreasing Orthopaedic Surgical Site Infections: A
New Perioperative Protocol
Murphy P. Martin, III, MD; Michael J. O’Brien, MD; Felix H. Savoie, III, MD
Background: Little data exist regarding the effects of prophylactic perioperative protocol on reducing surgical site infections (SSI). Based on national efforts to prevent SSIs and current evidence in the literature supporting the importance of perioperative prophylaxis, it would seem logical that expanding upon current perioperative protocol would
help prevent SSIs.
Hypothesis: Multiple variables present risk factors in the development of SSIs in the perioperative period, and optimization of patient management during this time with a series of non-invasive and inexpensive protocols may help
prevent SSIs.
Methods: A six-step perioperative protocol was developed and instituted in our community hospital performing mostly outpatient orthopaedic surgical procedures. The rates of SSIs, diagnosed clinically according to the Center of Disease
Control (CDC) SSI criteria by two orthopaedic surgeons performing the operations during postoperative visits, were
recorded in all patients whose index procedure fell within a two-month period before and after the introduction of our
protocol. Proportions of infections were compared using Pearson’s x2 test.
Results: There were a total of 312 cases performed by two surgeons; evaluated two months before (153) and two
months after (159) the implementation of our protocol. The incidence of SSIs before initiation of the protocol was 9.1%
(n=14); and after implementation, the incidence was zero (14 vs. 0, p < 0.0001).
Conclusion: Multiple variables in the perioperative period can contribute to the incidence of SSIs and can be controlled
with diligent attention to prophylactic measures such as those presented in this paper. Our new perioperative protocol
represents a cost-effective, and noninvasive method to prevent SSIs in an orthopaedic practice.

INTRODUCTION

continuation postoperatively.3-5

Surgical site infections (SSIs) are a complication following orthopaedic surgery. It is estimated that between 300,000 and
500,000 SSIs occur each year in the U.S., and following orthopaedic surgery, the incidence can vary between 0.7% and 7.9%
based on numerous variables.1, 2 Risk factors related to the patient, such as immunodeficiency, hyperglycemia, and obesity, and those related to the procedure itself, such as anatomic
location and extent of soft tissue exposure, represent variables
that have a significant impact on the development of SSIs and
are often not modifiable by the surgeon. However, the patient’s
management during the perioperative period, when the patient
is exposed to pathogens responsible for SSIs, is directed by the
surgical team and is a time when prophylaxis against SSIs can be
most effective.

The development of prophylactic SSI protocols, such as those established by SCIP, represent an effort to optimize and standardize the care of patients during the crucial perioperative period
that is effectively under control of the healthcare team. Even as
publicly reported and widely-adopted measures SCIP protocols
have been shown to be effective, but only address a small portion of the management of the patients in the perioperative period and are not adhered to its entirety a majority of the time. As
a result, it is uncertain as to which measures or combinations of
measures have the greatest impact on reducing SSIs, and it has
been proposed that several other issues not addressed by SCIP
protocol are involved.6-11

To our knowledge, there is a relative paucity of literature regarding prophylactic perioperative measures that translate clinically
into decreased SSI rates, despite widespread national efforts to
optimize the management of patients during this time. For example, the Surgical Care Improvement Project (SCIP) was developed and adopted in 2005 as a series of protocols, or measures,
supported by research attesting to their efficacy, designed to
reduce surgical complications by addressing various discrete
elements of perioperative patient care. Six of the 20 measures
address SSI prevention, including the three “Core Measures” that
standardize prophylactic antibiotic selection, timing, and dis-
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Additional efforts are being made to identify variables during
the perioperative period which are associated with surgical site
infections and to further develop protocols, such as the one
presented in this paper, to decrease the incidence of SSIs and
their associated morbidity and mortality. At our institution, we
sought to determine the effect of a series of low-cost, non-invasive perioperative measures on the rate of SSIs in our patient
population. Our primary outcome measure was clinical identification of SSI by two fellowship-trained orthopaedic surgeons
post-operatively for a three-month period before and after our
protocol was initiated. We hypothesized our measures would
decrease the overall rate of SSIs in our community hospital performing mostly (>90%) arthroscopic, outpatient orthopaedic
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surgical procedures.

MATERIALS AND PROTOCOL
Protocol Design
With the assistance and input from the entire surgical team,
we identified several areas representing potential breaches of
perioperative sterility modifiable by the surgeon and healthcare
team in the preoperative or intraoperative period. The following
six measures were adopted and instituted:
1. Patients are given an 8 oz. bottle of Hibiclens antimicrobial
soap at the pre-operative visit and were instructed to wash
the operative extremity with half of the bottle the night before surgery and with the other half on the morning of surgery.
2. Clipping of hair from the operative site was performed and
wiped clean with alcohol in the outpatient surgery area prior
to entering the operative theater.
3. Following standard skin preparation and draping, consisting
of 70% isopropyl alcohol scrub and Chloraprep, the operative
site was prepared a second time with Chloraprep and allowed
to dry before incision.
4. After final skin preparation and draping was completed, every
member of the surgical team was to change outer gloves.
5. All equipment which would be needed before the case began
was predicted and confirmed with the surgical team and implant representatives to minimize flash sterilization of instruments.
6. All surgical team members were required to change into clean
scrubs provided in the operative area before entering any
case.
After our protocol was designed and implemented, we recorded
the incidence of infection for all cases performed in two-month
periods before and after the intervention, for a total of 139 and
159 cases, respectively. The cases performed during the study
period were primarily arthroscopic shoulder and elbow procedures (>90%). Our indications for surgery with regard to patient selection and nature of the procedure did not differ during
these time periods, though specific procedural details and patient characteristics were not recorded in this retrospective
study. Both before and after the implementation of our protocol, our institution was compliant with the nationally instituted
SCIP protocol, especially with regard to antibiotic administration
and timing.
Outcome Measures and Statistical Analysis

Monitoring of SSI before and after implementation of the perioperative protocol was performed by two fellowship-trained orthopaedic surgeons by direct examination of patients’ wounds
during follow-up visits to clinic. Criteria for diagnosis of SSI was
based on CDC definitions of Superficial Incisional SSI, Deep Incisional SSI, and Organ/Space SSI through a follow-up period of
three months.
Proportions of SSIs before and after adoption of the protocol
were compared using Pearson’s x2 test. All analyses were conducted using Statistical Analysis System (SAS) (SAS Institute, Version 9.3, Cary, NC,).

RESULTS
There were a total of 312 cases performed during the months of
investigation with 153 performed between May 1, 2012-June 30,
2012, and 159 performed from August 1, 2012-September 31,
2012. A one-month period was allowed for adoption of the protocol. Fourteen cases of SSIs were identified in the months prior
to the implementation of our protocol, and no SSIs were identified in the subsequent two months after the implementation
of our protocol. Following adoption of the protocol, incidence
of SSIs fell significantly from 9.1% to zero (14 vs. 0, Pearson’s x2
statistic = 15.2 on one degree of freedom, p < 0.0001).
Of the 14 patients who developed an infection, patient ages
ranged from 35-69 years, five male and nine female, whose index
procedures were performed either arthroscopically (7 patients)
or open (7 patients). Thirteen of these procedures involved the
shoulder or elbow, and one involved the knee. Seven of the
infected patients required at least one reoperation, and seven
resolved with a short course of oral (PO) antibiotics. Details of
each patient, index procedure, and type of SSI are summarized
in Table 1.

DISCUSSION
SSIs remain one of the most costly and devastating complications associated with orthopaedic surgery. New evidence suggests perioperative risk factors are significantly, if not primarily,
responsible for the majority of these complications and many
are within our control.1 The strength of our study is its focus on
solely orthopaedic patients at a single institution, using an inexpensive, non-invasive prophylactic protocol with the primary
outcome measure as incidence of SSIs. There are relatively few
other studies which examine the effect of improved perioperative protocol on the incidence of infection in a large group of
patients. The benefit of our study, in the literature, is to combine
what many studies have elucidated as possible modifiers of operating room sterility and translate them clinically into a method
of preventing SSIs.
In order to address our problem as a surgical team, we began by
taking steps that require involvement of all operating room personnel to promote awareness and compliance with our goals.
Upon entrance to the operative area, all team members are required to change into a scrub suit laundered and issued by our
institution in the locker room areas. Although no studies have
specifically documented an association between this practice
and SSIs, we believe it is logical that outside scrub suits could
serve as a carrier of outside contaminants into the operative
theater.12,13 Efforts were also made to decrease traffic and open
door time in the operating room, as studies have shown the microbial level in operating room air is directly proportional to the
number of people moving about in it, potentially through skin
squames, dust, lint, and respiratory droplets.14,15
Studies have shown operating room sterility and behavior can
have the most profound effect on infection rate, and the surgeon should be aware that this process begins in the preadmisJ La State Med Soc VOL 168 JULY/AUGUST 2016
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sion stage of surgery. The concept of preadmission anti-sepsis
has been studied for some time, and in a 1999 CDC and Prevention Hospital Infection Control Practices Advisory Committee
document, Guideline for the Prevention of Surgical Site Infection, it is stated, “A preoperative antiseptic shower or bath decreases microbial colony counts. In a study of >700 patients who
received two pre-operative antiseptic showers, chlorhexidine
reduced bacterial colony counts nine-fold (2.3 x 10^2 to 0.3),
while povidone-iodine or triclocarban-medicated soap reduced
colony counts by 1.3-1.9 fold, respectively.”12 However, as convincing these numbers might be, others argued this practice did
not translate into a reduction of SSIs.16 Several subsequent clinical studies seemed to support this notion; however, more recent
investigations have proven the effectiveness of preadmission
skin antisepsis in reducing bacterial skin surface colonization
and SSIs when standardization methods were used (specific and
detailed timed application instructions were given to the patient).17-19 Our practice has incorporated this step in maximizing
antisepsis by giving the patient one 8 ounce bottle of Hibiclens
(4.0% CHG; MöInlycke Health Care; Norcross, GA) with detailed
application and timing instructions.
Another aspect of our protocol involved with pre-operative
antisepsis includes the best practice of hair removal from the
operative extremity. There is no evidence in the literature to
support hair removal by any means prior to surgery; however,
surgeons often still perform hair removal when it is felt to interfere with or have the potential to grossly contaminate the
surgical field.12,20 When deemed necessary, there are data to
support the safest method of hair removal. In terms of method,
shaving with a razor should be avoided as it is thought that microscopic cuts in the skin provide foci for bacterial proliferation.
One study demonstrated that SSI rates in patients shaved with
a razor were 5.6% compared to 0.6% of those who had hair removed by depilatory or had no hair removed at all.21 Clipping of
hair using an electric razor is thought to avoid the complications
associated with shaving, and should be performed immediately prior to surgery.12 Compared to clipping or shaving the night
before surgery, patients who were clipped immediately prior to
surgery showed a significantly decreased risk of SSIs (SSI rate
immediately before = 1.8% versus night before = 4.0%).21 When
the surgical team decides pre-operative hair removal is necessary, it is performed in the same-day surgery area with clippers
and wiped clean with alcohol before transport to the operating
room. This method reduces patient time under anesthesia, as
well as preventing collection and disposal of loose hair causing
minor breaches in sterility in the operating theater.
Many factors in the operative theater itself can also contribute
to minor breaches in sterility before and after the patient arrives,
including air quality, traffic, exchange of team members, and
number of persons scrubbed.22 While many of these factors may
be out of the surgeon’s control on a case-by-case basis, one aspect of the operative environment that we chose to focus on is
also one of the most logical—ensuring the sterility of our instruments and implants. This is intimately involved with meticulous
surgical planning to predict and confirm all equipment that may
be needed for a case. The Association for the Advancement of
Medical Instrumentation (AAMI) has revised the term “flash ster-
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ilization” as “the process for steam sterilization of patient care
items for immediate use.” The AAMI does not recommend this
process for implantable equipment, frequently used in orthopaedic surgery, and should not be used for convenience or as an
alternative to purchasing additional equipment.22 We furthered
our efforts to plan for all equipment which might be needed for
a case and communicate these plans with our surgical technicians and implant representatives.
Once in the operative theater, two more additional steps were
taken to maintain antisepsis. Skin preparation is performed in
the usual fashion, which at our institution involves wiping the
operative extremity with 70% isopropyl alcohol followed by application of Chloraprep (70% isopropyl alcohol/2% CHG; CareFusion Corporation; Rolle, Switzerland), the combination of which
has been shown to be most effective at reducing staphylococcal
skin flora at the operative site compared to iodine solutions.23
After the implementation of our new protocol, we performed a
second skin prep with Chloraprep after final draping. In addition
to addressing any major or minor contamination introduced
during the draping process, the repeat application may be useful for any areas of skin where CHG may not have been applied
at concentrations sufficient to inhibit or kill surface flora, as its
effect on bacteria is dependent on skin surface concentration.
At low concentrations, the cationic molecules of CHG bind to
the negatively charged components of the bacterial cell wall,
altering the osmotic equilibrium of cell with a resultant inhibition of growth and a bacteriostatic effect. The agent becomes
rapidly bactericidal at high concentrations, as the cytoplasmic
contents are precipitated, leading to cell death.24,25 Two benefits
of CHG in comparison to other skin, such as surface antiseptics
are its accumulative and residual activity on the skin, such repeat applications result in higher surface concentrations, leading to increased bactericidal activity.16 Finally, after all draping
is completed, we instituted a policy which every surgical team
member change outer gloves prior to incision (every member
is always double gloved as an additional protective barrier for
both the patient and surgeon). We are not aware of any published data recommending the specific timing and frequency of
glove changes to decrease SSIs, but we find it logical that the
draping process could result in unrecognized contamination.
The possibility of transfer of contaminants to the wound and
instruments can easily be prevented by a glove change prior to
incision.
We recognize there are several limitations of our study, despite
its clinically relevant contribution to our practice. We are aware
patient-related risk factors influence the SSI rate, including obesity, diabetes, nicotine use, malnutrition, and immune status.
We have not matched our two study groups of infected and
non-infected patients to develop an association between these
risk factors and SSI rates. Additionally, it cannot be determined
exactly which individual aspects of our protocol were most effective based on our outcome measure. With regard to the primary outcome measure, a blinded party was not used to determine the presence of infection during the post-operative visits,
which could possibly introduce a bias into our results. However,
the study did not confirm in the face of innumerable risk factors for SSIs in orthopaedic surgery, it is possible to decrease the
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Table 1: Summary Table of Surgical Infections before Implementation of the Protocol
Age/Sex
35M
48F
52M
47F
58F
F*
39M
74F
69F
60F
51M
F*
43M
59F

Index Procedure
Shoulder Arthroscopy
Open SC Ligament Reconstruction
Shoulder Arthroscopy
Shoulder Arthroscopy
Shoulder Arthroscopy
Shoulder Arthroscopy
ORIF Ulna
Total Elbow Arthroplasty
Reverse Total Shoulder Arthroplasty
Elbow HWR, HO Takedown
ORIF Clavicle
Shoulder Arthroscopy
Knee Arthroscopy
Total Elbow Arthroplasty

SSI Type
Superficial
Superficial
Superficial
Superficial
Superficial
Superficial
Deep Incisional
Organ/Space
Organ/Space
Deep Incisional
Deep Incisional
Superficial
Organ/Space
Organ/Space

Reoperation
No
No
No
No
No
No
Yes
Yes
Yes
Yes
Yes
No
Yes
Yes

*Age was not found for this patient.

incidence of surgical site infections with the use of simple protocols which are relatively easy to control in the perioperative
period, and propose no additional known risk to our patients.
Our perioperative protocol decreases complications in our practice while allowing our entire surgical team an opportunity to
understand and improve upon our results.

CONCLUSION
Evidence in the literature supports that surgeons and our
perioperative practices have a profound impact on the development of SSIs. In a recent paper by Sechriest et al., investigators
documented an unacceptably high infection rate after anterior
cruciate ligament (ACL) reconstruction. The authors similarly
used a team approach to develop an evidence-based, standardized protocol to address the problem, which resulted in a drop
of infection rate from 1.96% to zero following implementation
of the team’s “Pathway.”26 We hope our data can also help prove
current evidence in the literature regarding the development of
SSIs and can be used to identify and refine shortcomings in our
practice to produce clinically significant results. Our perioperative protocol remains in use at our institution, where infection
has remained below 2%. Though further research is needed to
determine the effect of the many variables that present risk factors in the development of SSIs during the perioperative period,
it is clear many are under our control. Diligence from the entire
operative team is important to optimize the care of patients
during this time. Understanding perioperative risk factors, and
implementing simple protocol to address them, can significantly decrease surgical site infections in an orthopaedic practice.
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Katrina Kinetics: The Physician Supply
Perry Gardner Rigby, MD; Ramnaryan Paragi Gururaja, MD
In the aftermath of Hurricane Katrina 10 years ago, acute changes were recognized and reported; acute kinetic destruction and desperation.
Physicians performed heroically, but after the
flood and the closing of hospitals, most left at least briefly. The chronic recovery began with spirit, but was uncharted and unplanned with the recognition that individual decisions were a necessity.
The documentation of physician numbers of practicing doctors, residents and fellows (GME), from the AMA as related
to geography, population, and other circumstances tells an additional story of renewal, more objectively without the
hype. The fall and rise of the physician population occurred, and was and is remarkable in its consistency, smaller than
expected variations. Its effect generated promise for continuous chronic conditions of recovery and positive change.

INTRODUCTION
2015 was the 10 year anniversary of Hurricane Katrina. The hurricane was acute, fast, and furious, flood after wind and rain, much
risk, remorse and relocation.2-5 The data shows early physician
losses, kinetic change, especially in New Orleans; later a recovery
to a chronic, continuous, costly renewal.1,2 The physician population had an acute dip, predominantly in New Orleans, and then
chronically regained the upward trend with similar slopes.2-6
Reports from media and others were constant, repeated, and
changed from acute to chronic.3,4 The mobility was hard to track,
yearly points in time measurements smoothed out the curves
in the charts as locations of physicians changed repeatedly for
many, out of and into New Orleans and Louisiana.
The period here described, using AMA data to document physicians by the same method each year shows the trend slowly rising before Katrina, the dip in New Orleans doctors, and the longer recovery as the rise returns. The record shows the number of
practicing physicians, and greater change in Graduate Medical
Education (GME) in New Orleans, compared to Louisiana as a
state. The slopes of the chronic increases appear to be similar.
How did this happen, and who decided to return, in the absence
of definite plans for physicians, rebuilding, and returning population? The chronicity with these trends reveals a somewhat different physician story in yearly statistics showing modest gains
and losses.

MATERIALS AND METHODS INCLUDING STATISTIC
ANALYSIS
For the purpose of this study, we used American Medical Association’s (AMA) Physician Characteristics & Distribution publication from AMA’s Division of Survey and Data Resources.5 The
data were from 1994-2013 editions of this annual publication.
Given our focus on defining physician trend, we identified physicians who are practicing in Louisiana. We used data to characterize these physicians into two categories – Patient care physicians and current residents and fellows. Patient care physicians
included physicians in office based practice and Staff physicians.
Residents and fellows refer to physicians who have completed
undergraduate medical education and are at any level of train-

ing in an ACGME or AOA accredited training program (resident)
or who has completed a residency program and are pursuing
subspecialty training (fellow). New Orleans Metropolitan Area
comprised of cities and towns within Jefferson, Orleans, Plaquemines, Saint Bernard, Saint Charles, Saint Tammany and St. John
the Baptist parishes.

STATISTICAL ANALYSIS
We performed trend analysis using the data from 1994-2013.
Physicians in New Orleans MSA included physicians in patient
care (office-based and staff physicians) and residents and fellows.
While analyzing Louisiana data, we included only physicians in
office based practice and staff physicians. Descriptive analysis
was primarily performed to demonstrate the trend of physicians
pre and post Hurricane Katrina by matching the data with population change during the same time period. To understand the
pace of change in physician population in Louisiana and New
Orleans MSA-triggered by Hurricane Katrina, we analyzed the
data to track the percentage annual change in physicians using
trend study to spot any patterns. Analyses were performed using on Statistical Product and Service Solutions software (IBM
SPSS Statistics for Windows [2012], Version 21. Armonk, NY).

RESULTS
The charts give the number of physicians in Louisiana, in New
Orleans, and the number in Graduate Medical Education (GME),
for each year before and after Katrina.1-3 The number of physicians and GME were rising gradually before Katrina. The losses
after Katrina resulted in a noticeable dip, especially in New Orleans, then a gradual climb back to the prior peak, eventually
exceeding that prior level in a slow continuous rise.4-6
The slopes of the lines before and after Katrina are similar, and
the rise continues for multiple reasons seemingly unaffected by
outside factors or events. Physician numbers and GME appear
to follow population recovery into New Orleans, as did many
components related to Katrina. The population increase follows
rising physician numbers, perceived perhaps as essential to locate. As population continues to rise, more doctors are likely to
move into Louisiana, but the proportionate rise and renewal has
varied by year, location, and other factors.
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Much has been written about the storm Katrina and its aftermath, making it difficult to separate fact and fiction, personal,
and population perceptions. The physician supply pipeline is
present before and after, perhaps in different arrangements and
amounts. The linkage between physician numerical changes
over time and Katrina is shown by the charts and tables made
from authoritative and respectable source.

DISCUSSION
Why did physicians return to New Orleans or Louisiana elsewhere, in terms of inducements, recruitment, service need,
availability, economic considerations, and/or moral compass?
While much has been discussed, speculated, and argued, the answer is difficult to find and measure objectively with seemingly
complex with multiple reasons and diverse conditions affecting
the circumstances. As compared with authoritarian or external influence, the decision making process appears to follow
the concept of “the invisible hand” attributed to Adam Smith.5
In economics, the invisible hand is a metaphor used by Adam
Smith to describe unintended social benefits resulting from individual actions.
Adam Smith in his 1776 book “An Inquiry into the Nature and
Causes of the Wealth of Nations,” 6 states: “Every individual necessarily labors to render the annual revenue of the society as
great as he can. He generally neither intends to promote the
public interest, nor knows how much he is promoting…He intends only his own gain, and he is in this, as many other cases,
led by an invisible hand to promote an end which was no part
of his intention. By pursuing his own interest he frequently promotes that of the society more effectually than when he really
intends to promote it. I have never known much good done by
those who affected to trade for the public good.”
In these deciding circumstances, each doctor, whether practicing or in training, older or younger, or where geographically relocated, decided individually to return to or settle in the Katrina
affected areas. The prior arrangements, loyalty, and inclusion in
academic institutions, participating hospitals practice groups,
and partnerships undoubtedly had substantial influence. Each
case of each doctor was different and unique, thus the predominant or precise decision method was not known but likely fit
“the invisible hand” concept.
Physicians’ response to Katrina shifted from staying in New Orleans to take care of the patients stranded, to kinetic geographic
mobility, to return for recovery, repopulation, relocation and renewal. 6 The decisions were by individual physicians, although
participating in planning groups and processes certainly occurred. Never have so many planned so much with such few accepted overall plans and results.7 The recovery had some chaotic,
changing aspects, but the momentum of the return generated
separate renewal characteristics regarding population, location
and building, the rise in number of physicians similar to the U.S.
as a whole. In restoration, none followed central planning, responses were quite individualistic. Thus a carefully planned rebuilding to incorporate new, classic, or changed neighborhoods,
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or commercial opportunities, or health provision was a road not
taken. The return to place was unrelated to the classic suggestion for rebuilding communities, as described in “the Death and
Life of American Cities,” by Jane Jacobs.8
Chronology of steady physician recovery and renewal, at start
was acute in the early post-Katrina response, later the chronically rising physician numbers and GME numbers centered around
significant events. A few are herein described:
1. The population of the ravaged city gradually increased.
2. Exodus of physicians – to other Louisiana parishes and to other states. The Academic Health Science Centers (AHSC) moved
temporarily to LSUHSC to Baton Rouge, Lafayette, Shreveport,
and other places in Louisiana. Tulane Health Science Center to
Houston, and other cities
3. Ochsner stayed open, and expanded – it was minimally geographically affected by Katrina
4. Bratzler DW, Houck PM. Antimicrobial prophylaxis for surgery:
an advisory statement from the National Surgical Infection
Prevention Project. Am J Surg. 2005;189 (4):395-404
5. Return of most institutional members took place within a
year
6. The Louisiana State budget became smaller for health and education and more problematic.
7. Charity Hospital (MCLANO) was closed and stayed closed.
8. A new University Hospital (UMC) was constructed to replace
and renew the former Charity Hospital: opening date August
1, 2015. It is run by the Children’s Hospital Corporation, a private entity.

CONCLUSION
Katrina changed the physician population of New Orleans, and
of Louisiana, geographically and chronologically; the recovery
after the dip sustained a gradual rise. All components of the physician pipeline changed in a similar pattern, related directly to
population and indirectly to many causes and circumstances.
The acute kinetics of the storm and post storm gradually
changed to chronic recovery and renewal, and new strategies
are now emerging for physicians.9 The decision making process
of the physicians involved in renewal and relocation is from the
individual choices made, from both self-interest and including
the common good. This mimics very closely “the invisible hand”
described by Adam Smith in his major publication, “The Wealth
of Nations,” 1776.
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Retroperitoneal Hematoma Causing Peritoneal
Dialysis Catheter Malfunction
Alison A. Smith, MD; Adam N. Fonseca, MD; Mihran V. Naljayan, MD; Anil S. Paramesh, MD
Background: We present the unusual complication of peritoneal dialysis (PD) catheter dysfunction in a patient who developed a retroperitoneal hematoma following an endoscopic procedure and review the existing literature regarding
this rare complication.
Case report: A 60-year-old male with end stage renal disease presented with PD catheter dysfunction. A computerized
tomography (CT) scan of his abdomen showed a large left retroperitoneal hematoma. He underwent a diagnostic laparoscopy and PD catheter revision. The retroperitoneal hematoma had ruptured into the peritoneum with clots clogging
the catheter. Clots were evacuated and the catheter was flushed. He restarted on low--volume PD three days after surgery and increased to full-volume within a week with no further issues.
Conclusions: This case summarizes the unusual complication of a retroperitoneal bleed from an endoscopic procedure
which manifested as PD catheter dysfunction. The increasing utilization of PD catheters requires surgeons remain
aware of potential complications.

INTRODUCTION
Louisiana has one of the highest rates of chronic kidney disease
in the U.S.1 The majority of these patients experience end stage
renal disease (ESRD) and undergo hemodialysis (HD), which add
an estimated $87,945 per patient on an annual basis.2 HD has
associated challenger for patients including transportation to
dialysis center, decreased compliance, and the need for vascular
access. Peritoneal dialysis (PD) is an emerging alternative to HD
which is cost-efficient with fewer associated limitations.3 Several
recent studies show reduced costs, improved satisfaction, and
quality of life in patients receiving PD compared to HD.3-4 However, PD catheter malfunction is a common complication which
often results in catheter removal, which increases health care
costs and decreases patient satisfaction.5 Therefore, it is important for health care providers to be familiar with this potential
complication as PD becomes more common.
Hemoperitoneum is a cause of catheter malfunction primarily
identified in patients with underlying gynecologic conditions.
6 In this report, we present the unusual case of a patient with
catheter occlusion who developed a retroperitoneal hematoma
presumably following an elective esophagogastroduodenoscopy (EGD) and colonoscopy. This complication was successfully
managed with laporascopic salvage surgery. We also review the
existing literature on this phenomenon.

onset of his symptoms, both of which were unremarkable with
no biopsies taken. The patient experienced nausea, vomiting,
and left flank pain after the procedure but did not seek medical
care immediately.
No fever or hypotension were evident at the time of presentation. Physical exam was unremarkable except for bloody peritoneal effluent. Patient’s laboratory values were significant for
white blood cell count (WBC) of 13.0 mm-3 with 84% neutrophils.
Hemoglobin and hematocrit were 5.2 g/dL and 17.6%. Analysis
of peritoneal fluid showed no organisms seen on the gram stain.
A CT scan of his abdomen showed a large (18 x 12 x 9 cm) retroperitoneal hematoma displacing the left kidney and extending
to the pelvis (Figure 1).
It was suspected the patient developed a retroperitoneal hematoma after his endoscopic procedure. The patient underwent
urgent HD with a temporary dialysis catheter. Fibrinolytics administered via the catheter failed to resolve the occlusion. The
patient was then taken to the operating room for exploratory
laparoscopy. A large retroperitoneal hematoma was visualized
on the left side of his abdomen (Figure 2). The spleen had no
evidence of trauma. The tip of the PD catheter was identified in
the pelvis with blood clots around it (Figure 3). It was suspect-

CASE REPORT
A 60-year-old male with ESRD on PD presented with a two-week
history of abdominal discomfort. He noticed blood in his catheter bag following PD the night prior to presentation and was
unable to complete dialysis secondary to catheter malfunction.
He had been on PD for several years with no previous issues.
The patient was not on any anticoagulants or nonsteroidal anti-inflammatories. Of note, he had recent screening endoscopic
studies, including EGD and colonoscopy, performed prior to the
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Figure 1: CT scan of patient’s abdomen showing an 18 x 12 x 9 cm retroperitoneal hematoma displacing the left kidney and extending to the pelvis
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ed the retroperitoneal hematoma ruptured into the peritoneum
and clots clogged the catheter. The pelvic hematoma was evacuated. The retroperitoneal hematoma had no evidence of active
bleeding and no intervention was required. Clots were flushed
from the catheter with heparin, and it was repositioned in the
pelvis. The patient was restarted on low-volume PD three days
after surgery and increased to full-volume within a week with no
further issues.

DISCUSSION
Catheter malfunction is one of the most commonly reported
complications of PD which results in significant morbidity. Retroperitoneal hematoma as a cause of hemoperitoneum leading
to PD catheter malfunction remains challenging to identify and
treat. A PubMed search identified three case reports describing
this phenomenon (Table 1). Previous cases of retroperitoneal
hemorrhage were linked to trauma from femoral artery catheterization or the use of anticoagulants.7-9 Our case report is the
first to describe a retroperitoneal hematoma caused by an endoscopic procedure leading to catheter malfunction. We suspected the source of bleeding was from torsion of the stomach or
colon leading to rupture of a retroperitoneal blood vessel. PD
catheter malfunction was likely caused by a combination of the
mass effect of the hematoma pressing against the catheter in
the pelvis, along with blood clots clogging the lumen.
In conclusion, we report an interesting case of a retroperitoneal hematoma in a man following endoscopic procedures who
underwent successful laparoscopic salvage of his PD catheter.
Given the increasing frequency of PD, it is important to recognize retroperitoneal hematoma as a possible complication in patients who receive PD and also undergo endoscopic procedures.
In addition, the need for early surgical intervention to salvage
the catheter in the face of malfunction can be beneficial for improving patient satisfaction and reducing health care costs.

Figure 2: Intra-operative view of large retroperitoneal hematoma was visualized on the
left side of the patient’s abdomen

Figure 3: Intra-operative view of the tip of the peritoneal dialysis catheter in the pelvis
with blood clots surrounding it
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Spontaneous Spinal Epidural Hematoma
Sunil Kukreja, MD; Anil Nanda, MD, MPH
We report a case of spontaneous spinal epidural hematoma (SSEH) in a 12-year-old female, who presented with
significant upper and lower extremities weakness preceded by pain around the neck and shoulder girdle. Magnetic resonance imaging revealed epidural hematoma extending from C6-T2 with characteristic heterogeneously hyperintensity on T2 and homogenously isointensity on T1. Emergent spinal decompression was performed.
However, the patient remained substantially weak in her lower extremities and was wheelchair bound at 3 months
postoperatively. We have discussed clinical features, predisposing events, pathogenesis and treatment guidelines described in the literature. We also aim to reinforce the notion of keeping a high degree of clinical suspicion to identify and intervene at the earliest stage to prevent the physically and socially challenging consequences of SSEH.

INTRODUCTION
Spontaneous spinal epidural hematoma (SSEH) is defined as a
spontaneous collection of blood in the spinal epidural space.
Abnormalities of coagulation (congenital and acquired) and vascular malformations are the most common precipitating factors.
However, SSEH of unknown origin is observed in approximately
40-60% of the cases.7 The incidence of this rare pathology is estimated to be 0.1 in 100,000 population.4 The patients typically
present with acute axial spinal pain followed by rapid deterioration of neurological dysfunction. Emergent surgical decompression and evacuation of hematoma is the gold standard
treatment for SSEH; however, there are reports of spontaneous
recovery.5 We are reporting a case of SSEH with the objective of
highlighting the clinical presentation, radiological findings and
functional outcomes of this condition. We also aim to discuss the
predisposing events, pathogenesis and treatment guidelines
described in the literature.

(0/5). After 3 months, patient had full strength in upper extremities, but was wheelchair bound due to the persistent paralysis of
lower extremities. A detailed coagulation profile was examined,
which did not reveal any abnormality.
Figure 1: MRI showing epidural hematoma around the dorsum of cervical
cord extending from C6-T2. Hematoma
is typically seen as heterogeneously
hyperintense on T2-W (Panel A and
C) and homogeneously isointense on
T1-W images (Panel B and D).

CASE REPORT
A 12-year-old female was brought to the emergency department with acute onset of upper and lower extremity weakness
that developed over the last 24 hours. The current presentation
preceded by posterior neck, bilateral shoulder and upper back
pain 5 days ago, which was initially thought by the parents as
a result of her recent involvement in cheerleading tumbling
activity. A day prior to admission, the patient was seen by her
primary care physician (PCP) for the persistent pain around the
neck. The patient was given symptomatic treatment in the lines
of musculoskeletal pain and was sent home. The patient’s neck
pain aggravated during the same night and she felt burning sensation in bilateral upper extremities, which followed by an onset
of ascending type of weakness, progressing from lower to upper extremities. On neurological examination, the strength was
2-3/5 in bilateral upper extremities, 0/5 in both lower limbs and
had no sensation below T4. Magnetic resonance imaging (MRI)
revealed an epidural hematoma in the dorsal region of spinal canal from C6-T2 levels (heterogeneously hyperintense on T2 [Figure 1A and 1C] and homogenously isointense on T1 [Figure 1B
and 1D]). The patient was rush-rolled to the operating room. An
emergent C6-T1 decompression laminoplasty was performed to
evacuate the hematoma (Figure 2). During immediate postoperative period, the strength in upper extremities (3-4/5) improved;
however, the patient remained plegic in both lower extremities
J La State Med Soc VOL 168 JULY/AUGUST 2016
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Typically, the patients present with a sudden onset of neck or
back pain with or without radiation to extremities followed by
development of ascending type of motor weakness and sensory deficit caudal to the compressive hematoma. However, very
commonly, the clinical picture mimics other neurological and
systemic conditions, which leads to a high risk of missed diagnoses.5 The condition may simulate ischemic heart disease, stroke
and aortic dissection.1 The clinical presentation may also closely resemble to various spinal lesions including acute herniated
intervertebral discs, epidural abscess, spinal subarchnoid hemorrhage, and transverse myelitis.5 A detailed clinico-radiological
evaluation is required to rule out these similar conditions.

Figure 2: Post-operative T2-W sagittal MRI reveals satisfactory decompression of the cord.
Signal changes in the spinal cord indicate structural damage.

DISCUSSION
Although SSEH is an uncommon condition, yet the devastating
consequences of missed and/or delayed diagnosis warrant a
much wider attention of medical fraternity involved in providing
health care to these patients. The objective of this case report is
not only to describe the clinic-radiological presentation of this
pathology, but also to advocate the need of keeping a high degree of clinical suspicion to identify and intervene at the earliest
stage to prevent the physically and socially challenging consequences of SSEH.
SSEH is seen in patients of all age groups; however, the incidence
is higher between fourth and fifth decades.8 The male to female
ratio is found to be 1.4:1.2 There could be several precipitating
factors including anticoagulation therapy for prosthetic cardiac
valves, therapeutic thrombolysis for acute myocardial infarction,
hemophilia, factor IX deficiency, anti-platelet therapy, cocaine
abuse, vascular malformation, hypertension, and Paget disease.6
Idiopathic SSEH accounts for majority of the cases (40-60%) followed by coagulopathy as a second leading cause (20-30%).
Straining is also identified as predisposing factor in the pathogenesis of SSEH especially secondary to spinal arterio-venous
malformations (AVMs), wherein an increase of intravascular
pressure results in rupture of abnormal vessels resulting in a hematoma.6 It may be possible, though difficult to establish that a
recent involvement of our patient in cheerleading tumbling activities may have resulted in rupture of epidural vasculature and
formation of hematoma.
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Due to the risk of atypical clinical presentations and severe consequences, an urgent radiological evaluation is necessary to
identify SSEH in its earliest stage and perform a timely intervention. MRI is the gold-standard modality to delineate the location,
extent and age of the hematoma. Within first few hours of its
origin (0-24 hours), due to high content of intracellular oxyhemoglobin, hematoma appears bright on T2-weighted (T2-W)
and isointense on T1-wighted (T1-W) images.6 As majority of the
patients are symptomatic during this period, typically the hematoma displays fusiform heterogeneous hyperintensity on T2-W
and appears homogenously isointense on T1-W and does not
enhance on gadolinium contrast images.5 SSEH, which is usually
biconvex shaped, should be differentiated from subdural hematomas, which normally appears as a semilunar lesion. Furthermore, due to adherence of posterior longitudinal ligament to
underlying dura, SSEH is usually cited dorsal to the spinal cord.
On the contrary, spinal subdural hematoma is typically located
ventral in the spinal canal.
Early intervention and spinal cord decompression is generally
an accepted recommendation to achieve the most favorable
outcomes. As per the earlier recommendations based on a literature review of 333 patients by Groen et al3, no surgery should
be performed if patients presents 48 hours of the onset of symptoms. If there is complete cord injury, earlier intervention (<36
hours) was recommended. The results of recently published
animal studies and a better understanding of pathogenesis of
spinal cord injury have contributed in developing more specific
treatment algorithms. As explained by Tarlov’s canine model of
spinal cord compression, the decompression procedure brings
reversal of cord changes if it is performed <9 hours of the cord
insult.9 More recently, there is a consistent evidence of decompression procedure being performed <12 hours to achieve better functional outcomes.5 Liao et al. 5 have recommended that
patients having incomplete spinal cord injury (ASIA impairment
scale B, C, D) and with complete injury identified early on (ASIA
A, <12 hours), need emergent surgical decompression. Whereas, the patients with complete injury identified >12 hours can
be managed on an urgent basis once the patient is suitable for
surgery. The patients with relatively milder cord damage (ASIA D
and E), who are improving neurologically, should be observed.
SSEH patients in the absence of predisposing factors having
incomplete spinal cord injury and operated <12 hours tend to
have favorable outcomes. On the contrary, the factors such as
complete injury, delayed diagnosis (>12 hours), and coagulopathy are associated with poor outcomes. A large hematoma in-
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volving several segments of spinal canal may also result in incomplete neurological and functional recovery.
Without any neurological involvement at an early stage, pain
around the neck and shoulder girdle in the patient of present
case report was perceived as a purely musculoskeletal ailment
and she was sent back home without any further radiological
evaluation. Thus, the patient could be operated after 24 hours
of the onset of symptoms. As already documented by previous
reports, a complete spinal cord injury and surgical intervention
>12 hours resulted in poor functional outcomes. We understand
a great need for bringing out a standard treatment guideline
to achieve an early detection and timely intervention to avoid
physically and socially challenging complications of SSEH. Maintaining a high index of suspicion may be a very first and important step to minimize the development of severe spinal cord
damage occurring from this pathology.
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CLINICAL CASE OF THE MONTH
A 54 Year-Old Woman With Fever and Chills of
Four-Days Duration
Jessica M. Rosselot, MD; James N. Mansfield, MD; Cody R. Hill, MD; Nirmala Tumarada, MD;
Shane E. Sanne, DO; Fred A. Lopez, MD
CASE REPORT
A 54 year-old woman with diabetes mellitus type two and endstage renal disease on hemodialysis presented to the emergency
department with a four day history of generalized malaise, fever,
and chills. Her symptoms were also associated with occasional
dyspnea without a cough. She reported intermittent chronic diarrhea with hemodialysis which was currently unchanged. On
the day of admission, she could not tolerate hemodialysis due to
her symptoms. Over the past year she admitted to night sweats
and a 40 pound weight loss. She denied having palpitations,
chest pain, hemoptysis, lymph node swelling, sick contacts, or
recent travel. The remainder of the review of systems was negative.
The patient’s additional medical history included an ischemic
stroke without residual deficits, hyperlipidemia, hypertension,
glaucoma, chronic obstructive pulmonary disease, treated latent tuberculosis, previous blood transfusions, and vitamin D
deficiency. The patient smoked a couple of cigarettes daily for
40 years, but denied current alcohol or illicit drug use.
Upon physical examination, the patient’s vital signs included a
temperature of 97.7°Fahrenheit (although she had intermittent
elevated temperatures throughout her hospital stay), pulse of
69 beats per minute, blood pressure of 136/70 mmHg, oxygen
saturation of 99% on BiPAP, and a respiratory rate of 19 breaths
per minute. She was 5 foot 4 inches and 139 pounds with a BMI
of 24 kg/m2.

Her antibiotics were changed to ceftriaxone alone once the
blood cultures resulted as positive for Aggregatibacter aphrophilus (Figure 2), a HACEK organism. This organism was also noted
on peripheral blood smear.
With her poor dentition as a possible source of infection, she
underwent dental extraction during her admission. The patient
improved clinically and was discharged home to complete a
six week course of ceftriaxone. Follow-up echocardiography
showed a less mobile vegetation on the mitral valve.
Surgical intervention was deferred by the cardiothoracic surgeons to medical treatment at the initial admission. However,
one day after completion of her six-week antibiotic regimen,
she returned to the emergency department with shortness of
breath. She was found to have severe mitral regurgitation secondary to localized thickening of the lateral scallop of the posterior mitral valve leaflet with a perforation. She required a mitral
valve repair and also underwent coronary artery bypass graft
with coronary endarterectomy due to coronary artery stenosis
that was noted on angiography. She was discharged on post-operative day ten in stable condition.

Her physical exam revealed a III/VI holosystolic murmur heard
best at the apex that was not previously documented. She also
had abdominal distension without guarding or rebound, multiple dental caries, and no skin lesions. Her A-V fistula was without
evidence of infection and demonstrated a thrill. Significant laboratory studies included an elevated leukocyte count of 18,400/
mm3 without a bandemia. Blood cultures were drawn and she
was started on broad spectrum antibiotics. Her cultures were
positive for Gram-negative bacilli one day after admission.
A transthoracic echocardiography (Figure 1) showed a 12x9 mm
vegetation on the posterior mitral valve leaflet with a normal
ejection fraction and mild mitral regurgitation, which was confirmed by transesophageal echocardiography.
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Figure 1: Echocardiogram showing 12x9mm vegetation on posterior mitral valve leaflet.
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EPIDEMIOLOGY
There is an incidence of 10,000-15,000 new cases of infective endocarditis each year in the United States.1 These are most commonly caused by Gram-positive bacteria such as Staphylococcus
and Streptococcus species.2 Rare causes of infective endocarditis are Gram-negative organisms, including the HACEK group:
Haemophilus species, Aggregatibacter (previously Actinobacillus) species, Cardiobacterium hominus, Eikenella corrodens, and
Kingella species.3
Although HACEK organisms are documented to comprise up to
3% of all infective endocarditis cases, 60% of individuals with
HACEK bacteremia are found to have endocarditis as well.4,5 The
various positive predictive values of the occurrence of endocarditis differ among the HACEK species, as does the course of
disease.6 For instance, infective endocarditis with Haemophilus
and Aggregatibacter species typically evolves soon after infection with a more likely possibility of complications. Cardiobacterium hominis-associated infections typically pursue a more
gradual course and causes endocarditis mostly in damaged
cardiac valves. Eikenella corrodens is notorious for causing infection after oropharyngeal contamination (i.e., human bites).
Infections caused by Kingella species can progress quickly.

RISK FACTOR
Although HACEK organisms are a rare cause of infective endocarditis, the high mortality rate requires a strong clinical suspicion. Risk factors for HACEK endocarditis can vary and include
some of the same factors associated with other sources of infective endocarditis. These factors can include age greater than 60
years, intravenous drug use, valvular disease, prosthetic valves,
pacemakers, congenital heart disease, chronic hemodialysis, HIV

Figure 2: A. aphrophilus culture on chocolate agar.

infection, and upper respiratory tract infection.3,7,8 Poor dentition and recent dental procedures are significant predisposing
risk factors for infections with HACEK organisms owing to their
presence in the normal oropharyngeal flora.3 More recent data
has not been able to prove that HACEK endocarditis affects a
predominant sex.9

CLINICAL PRESENTATION
HACEK organisms are commonly found in the oropharynx as
part of the normal flora, although they are capable of causing
significant disease such as periodontal infections, endocarditis,
bacteremia, pneumonia, peritonitis, urinary tract infections, osteomyelitis, and wound infections. In HACEK endocarditis, fever
is common and may be associated with anorexia, weight loss,
fatigue, back pain, arthralgias, myalgias, pleuritic chest pain,
nausea, vomiting, emboli, and night sweats.6 These symptoms
may progress over weeks. In immunocompromised and elderly
patients, however, fever may not be present.10
On physical exam, HACEK-associated infective endocarditis may
present as a new murmur or change in a heart murmur. The
type of murmur will depend on the involved valve. Cutaneous
lesions are more common in sub-acute presentations of infective endocarditis and include findings such as clubbing, splinter
hemorrhages, Osler’s nodes, and Janeway lesions. Additional
symptoms can result from septic embolization to the central
nervous system, kidney, heart, mesentery, and lung.11

DIAGNOSIS
The diagnosis of infective endocarditis may utilize the Modified
Duke Criteria which takes into account a patient’s history, physical exam, blood culture results, and imaging.12 These criteria distinguish definite, possible, and rejected diagnoses of infective
endocarditis based on major and minor criteria. Major criteria
consist of growth of organisms that typically cause infective
endocarditis. Examples of these micro-organisms are Staphylococcus aureus, viridans streptococci, and HACEK organisms
amongst others, from two separate blood cultures. Alternatively, Coxiella burnetti endocarditis infections only require a single
positive blood culture. Evidence of endocardial involvement
with a positive echocardiogram for infective endocarditis (i.e.,
an intracardiac mass, abscess, or new dehiscence of prosthetic
valve), or new/worsening valvular regurgitation are additional
major criteria. There are several minor criteria that contribute to
the diagnosis of infective endocarditis. Having an existing heart
condition and intravenous drug use are predisposing factors included in the minor criteria. Vascular phenomena, major arterial
emboli, septic pulmonary infarcts, mycotic aneurysm, intracranial hemorrhage, conjunctival hemorrhages, and Janeway lesions
are included as well. Additionally, immunologic phenomena
that include glomerulonephritis, Osler’s nodes, Roth spots and
rheumatoid factor are also included as minor criteria. A fever
above 38.0°C (100.4°F) and microbial evidence not included in
the major criteria are also minor criteria.12,13
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Diagnosis of definite infective endocarditis must meet one of
the following: 1) two major criteria, 2) one major with three
minor criteria, or 3) five minor criteria. Possible infective endocarditis must meet one of the following: 1) one major criteria
with one minor criteria, or 2) three minor criteria. A diagnosis of
infective endocarditis is rejected if one of the following occur: 1)
there is a differential diagnosis that accounts for the signs and
symptoms of infective endocarditis, 2) resolution of symptoms
with antibiotic therapy for less than or equal to four days, 3) no
pathological evidence at surgery or autopsy with antibiotic therapy for less than or equal to four days, or 4) if it does not meet
the criteria as listed above.12,13
The diagnosis of HACEK-associated bacteremia leading to infective endocarditis had previously been easily overlooked because
these organisms are fastidious and difficult to isolate.13 These organisms required prolonged incubation of enriched culture media and increased carbon dioxide tension to enhance growth.
The average incubation period necessary to notice growth is
three to five days, but there have been cases of incubation requiring up to thirty days.14 In the setting of negative blood cultures with a clinical picture of endocarditis, HACEK endocarditis
is a consideration and blood cultures can be retained for at least
two weeks.13 With the advancement of modern microbiologic
technology, growth detection without prolonged incubation is
enhanced.15

TREATMENT
HACEK-associated endocarditis has a documented mortality rate
of up to 15%.3 Historically, the drugs of choice for treatment are
beta-lactam antibiotics, and the organisms are typically susceptible to third-generation cephalosporins like ceftriaxone.13 The
American Heart Association suggests the following treatment
options: 1) ceftriaxone 2 g per 24 hour IV or IM in one dose for
four weeks, or 2) ampicillin-sulbactam 12 g per 24 hour IV in four
equally divided doses for four weeks. These possible regimens
extended to six weeks in patients with prosthetic valve-associated HACEK endocarditis. Fluoroquinolones, such as ciprofloxacin, levofloxacin, and moxifloxacin, are used if the patient has a
beta-lactam allergy. Ciprofloxacin 1000 mg per per 24 hour PO
or 800 mg per 24 hour IV in two equally divided doses for four
weeks is recommended.13
Medical management is initially instituted unless certain criteria are met requiring surgical intervention. Echocardiography
is a key study in determining a need for surgical intervention.
Evidence of refractory congestive heart failure, persistent or increase in size of the vegetation after therapy, at least one embolic episode, regional complications such as myocardial abscess,
perianular extension of infection, valvular dysfunction, valvular
perforation, or valvular rupture, or failed medical management
would all be potential indications for surgery.13,16
Prognosis is dependent on various factors including increased
age and valvular abnormalities. However, most patients with
HACEK-associated infective endocarditis have an excellent prognosis with appropriate therapy.3
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ECG OF THE MONTH
Subtle ECG Change in a 31 Year-Old Man with
Recent Chest Pain
D. Luke Glancy, MD
A 31-year-old man had an hour of pain across the upper portion of his chest anteriorly, and it radiated down
the inner aspects of both arms. The pain came while he was walking and gradually disappeared as he sat quietly. Six Rolaid tablets did not seem to alter the pain. The pain was unaccompanied by dyspnea, sweating, nausea or vomiting. The night before the patient had had similar pain relieved by Rolaids and belching. After the second episode of pain, he went to the emergency department of a local hospital where an ECG was recorded (Figure).

Figure. ECG of a 31-year-old man with recent chest pain. See text for explication.

What is your diagnosis?
Explication is on page 150.
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ECG of the Month
Presentation on page 149
DIAGNOSIS: Essentially normal ECG. Note, however, the trivial
ST-segment elevation in leads I and aVL with reciprocal ST depression in lead III.

DIAGNOSIS
In the emergency department, the patient admitted to smoking
two packs of cigarettes per day, but denied high blood pressure,
diabetes mellitus, and a family history of heart disease. His blood
pressure was 130/90 mmHg. His cardiovascular exam otherwise
was normal. He was given a G-I cocktail and sent home.
After supper he went to bed early. Some 9 hours after he left the
emergency department, his wife found him convulsing in bed.
He was blue and pulseless. He was taken to the nearest hospital
where he was resuscitated, but he never awoke. He soon died,
and necropsy disclosed an acute myocardial infarct.
Should the emergency department physicians at the first hospital have identified the subtle ECG evidence of high lateral ischemic injury? Perhaps. Much has been written about reciprocal
ST-segment depression in lead aVL often being more striking
than the indicative ST-segment elevation in leads II, III, and aVF
early in acute inferior myocardial infarction.1,2 By the same token ST-segment depression in lead III, the reciprocal lead to I
and aVL,3 may be more impressive than the ST elevation in those
leads in high lateral ischemic injury (Figure). More importantly,
the physicians should have recognized the typical story of myocardial ischemic pain and managed the patient as someone
with an acute coronary syndrome despite his young age and a
near-normal ECG.
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RADIOLOGY CASE OF THE MONTH
Gliomatosis Cerebri
Radia Ksayer, MD; Jeremy B. Nguyen, MD; Enrique Palacios, MD; James Vu, MD;
Mandy Weidenhaft, MD; Harold Neitzschman, MD
A 71 year-old female with a past medical history significant for hypertension, hyperlipidemia, diabetes, and strokes,
presented initially to the stroke service with a sudden onset of right facial droop, right-sided weakness, dysarthria, and
seizures that had gotten progressively worse for six weeks

Figure A: Coronal T2WI obtained on admission revealed an ill-defined abnormal intensity in the medial portion of the left temporal lobe. A second ill-defined area is also identified in the
leftfrontal lobe anteriorly.
Figure B: Coronal T2WI obtained at six-week follow-up examination revealed progression of abnormal intensity since admission in the left frontal and temporal lobes.
Figure C: Axial FLAIR obtained at six-week follow-up examination revealed abnormal intensity in the left temporal and left thalamic regions.
Figure D: Coronal T1WI post-contrast obtained at six-week follow-up examination revealed an infiltrated lesion in the medial left temporal lobe with peripheral enhancement and necrotic center.
Figure E & F: Spectroscopic examination with single voxel of the left temporal region obtained at six-week follow-up examination revealed a high Cho/Crn ratio with significant decrease
NAA peak and increase LAC/LIP ratio highly consistent with neoplastic process.

What is your diagnosis?
Elucidation is on page 152.
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ECG of the Month
Presentation on page 151
RADIOLOGICAL DIAGNOSIS: Gliomatosis Cerebri Type II, with left
frontal lobe lesion rapidly transformed into Glioblastoma Multiforme

DISCUSSION
Gliomatosis Cerebri is a rare primary brain tumor that is very aggressive and resistant to therapy. It is commonly characterized
as a diffuse, infiltrating high-grade astrocytoma without a definite mass, involving at least three lobes. Nevin initially described
it in 1938.1,2 Glioblastoma Cerebri is extremely rare with fewer
than 100 cases diagnosed in the United States each year. It affects males and females equally, with a peak incidence at 20 to
40 years of age.
Glioblastoma Cerebri represents the most invasive form of diffused glioma; it frequently involves the corpus callosum, basal
ganglia, thalamus, brainstem, and cerebellum.1,2 The fast and
deep spread of this tumor simultaneously makes it very difficult to remove with surgery or treat with radiation. In addition,
diagnosis is usually made in late stages of the disease. Patients
frequently present with headaches and seizures, but can present
with findings such as hemiparesis, nausea, vomiting, ataxia, and
changes in personality or mental status.3,4
Gliomatosis Cerebri typically contain areas of WHO grade 2 or 3
tumors, and infrequently grade 4. It is classified pathologically
into two (2) types: Type I consists of diffuse overgrowth of neoplastic elements without focal mass and Type II (which may derived from Type I) is characterized by diffuse invasion with focal
mass, usually a high-grade glioma.5,6 In this case, the patient was
diagnosed with Type II Gliomatosis Cerebri.
Although Gliomatosis Cerebri can behave like multifocal Glioblastoma Multiforme (GBM) such as involvement of multiple
brain areas and are associated with poor prognosis, a significant
pathophysiological difference exists between the two processes. Unlike Gliomatosis Cerebri, multifocal GBM typically does not
preserve central nervous system structures or spare the underlying cytoarchitecture. An initial presentation resulting from multifocal GBM would have most likely revealed moderate edema
and a mass effect on MR images as well as strong and heterogeneous enhancement; such findings were not consistent with
neuroimaging studies from the early stages of this patient’s disease.
Clinically, this patient’s initial presenting symptoms, which
mimicked that of encephalitis, were more consistent with Gliomatosis Cerebri than multifocal GBM. Previously reported cases
have demonstrated the ability of Gliomatosis Cerebri to mimic
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infective lesions such as acute diffuse encephalomyelitis, tuberculosis, Creutzfeldt-Jakob disease, and herpes encephalitis.
Although multifocal GBM can theoretically present as an infectious lesion, it is far less likely than Gliomatosis Cerebri to present in this fashion.
Multiple cases of the transformation of initial Gliomatosis Cerebri to GBM have been reported.3 Moreover, we propose that this
case represents an example of Gliomatosis Cerebri Type II in
which a focal high-grade mass lesion of the frontal lobe evolved
in the context of a diffuse glial neoplastic process.6
Imaging studies such as Magnetic Resonance (MR) is the gold
standard for diagnosis in combination with biopsy and pathological analysis.9 The characteristic features of Gliomatosis Cerebri are best appreciated on long repetition time such as on
T2-weighted or FLAIR MR sequences, which are considered the
most helpful.7 We use these sequences to determine the volume
of the lesions and to evaluate the extent of the lesions in the
posterior fossa.
Contrast enhancement is absent or seldom observed in the classical form of Gliomatosis Cerebri Type I, but is usually present in
the Type II. The relative preservation of the blood brain barrier is
thought to be the underlying reason for the absence of contrast
enhancement in Gliomatosis Cerebri Type I. The focal enhancing
lesions probably correspond to areas of anaplastic transformation. Vascular proliferation, nodular enhancement and necrosis
are typically absent of the Gliomatosis Cerebri Type I but are malignant features that appear with Gliomatosis Cerebri Type II.8,10,11
MR spectroscopy is a non-invasive diagnostic method that can
be used for metabolic characterization of brain tumors to better predict the grade of the glioma; based on the analysis of the
choline (Cho), N-acetylaspartate (NAA) and creatine (Crn) peaks.
As the grade increases, the ratios of Cho/Crn and Cho/NAA also
increase.
There is no cure for Gliomatosis Cerebri, and the prognosis is
poor, but treatment such as surgery, chemotherapy, and radiation can prolong life and preserve function.12
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Objective Basis for Chronic Pain in Patients with
Adult Sickle Cell Disease
Samip Master, MD; Abhishek Patel, MD; Glenn Mills, MD; Richard Mansour, MD
Sickle Cell Disease (SCD) affects approximately 100,000 Americans and due to lack of an organized treatment
approach, patients with SCD pose a high economic burden on medical services. The patients with SCD have chronic
bone damage from bone marrow infarction and vaso-occulsive events. These bone damages lead to chronic pain
in patients with SCD. The inadequate treatment of chronic pain in adult patients with SCD can lead to pseudoaddictive behavior and also affect their psycho-social life. There are certain barriers to adequate pain management
in adult patients with SCD, namely, limited knowledge among the clinicians, inadequate assessment, concerns
about addiction, and biases against opioid use. Here by presenting radiographs of patients with adult SCD, we
would like to provide objective evidence for the pathologic basis of severe chronic pain in adult patients with SCD.

INTRODUCTION

CASES

In the U.S., sickle cell disease (SCD) affects approximately
100,000 Americans and occurs in 1 out of 500 African American
births, as per data from CDC RuSH (Registry and Surveillance
system for Hemoglobinopathies). According to Louisiana Sickle
Cell Commission, the life expectancy of patients with SCD has
improved and patients can live well into their 60s with modern
care and resources. Most of data in SCD is from pediatric
literature. Data from the U.S. adult SCD population is lacking.
Due to the lack of an organized treatment approach to adult SCD
patient care, SCD has placed a tremendous burden on medical
services, especially Medicaid.

We report cases of five adult patients with sickle cell SS disease
who have chronic bone damage and require chronic opiate
therapy for pain management.

Limitations in health-related quality of life (HRQOL) have been
documented consistently for youth with SCD.1,2 According to
a pediatric study, sickle cell pain may be the most important
disease complication associated with decrements in physical
and psychosocial domains of HRQOL.1,3,4 Our experience in
the adult sickle cell clinic is that chronic pain is frequently the
primary complaint for the visit.
Physicians have different attitudes regarding pain in patients
with SCD. While 53 percent of the ED physicians think that
more than 20 percent of patients with SCD are addicted, only
23 percent of the hematologists share that view.5 A recent U.S.
study demonstrated that pain in adults with SCD is the rule
rather than the exception and is far more prevalent and severe
than previous large studies have portrayed. Pain from SCD is
mostly managed at home. Its prevalence is underestimated by
health care providers, resulting in misclassification and distorted
communications.6 Another study demonstrated positive
relationship between the frequency pain crises and death.7
There are various reasons for adult patients with SCD to have
pain. Adult SCD can lead to extensive skeletal damage which is
one of the common factors leading to chronic pain. This report
presents radiographs of patients with adult SCD. We believe that
these chronic bone changes provide objective evidence for the
pathologic basis of severe chronic pain in adult patients with
SCD.

152 J La State Med Soc VOL 168 SEPTEMBER/OCTOBER 2016

DISCUSSION
SCD affects the bones and joints in the skeletal system, primarily
by bone marrow hyperplasia and vaso-occlusive events. Bone
marrow hyperplasia causes distortion and growth disturbance,
particularly in the vertebrae and long bones. In the long
bones, osteopenia may predispose to pathologic fractures.8,9
As mentioned in a National Cancer Institute (NCI) article for
management of SCD, vertebral bodies bone marrow hyperplasia
can lead to compression fractures which may lead to flattening
and kyphotic deformity of the spine (Figures 2B, 3B, 4A, 4B).
Vaso-occlusive events lead to infarction of metaphyseal,
diaphyseal bone and to osteonecrosis of juxta-articular bone.
Spine, pelvis, and long bones are common sites for infarction.
Vertebral infarction may cause collapse of the end plates,
resulting in the so-called “codfish” vertebra (Figure 3B). The
most common sites of involvement in the long bones are the
humerus, tibia, and femur, respectively.10 In the acute setting
x-rays are unremarkable, but with healing and remodeling,
radiographs demonstrate patchy sclerosis and local thickening
of the cortices.8,11
Ischemic necrosis of juxta-articular bone arises from thrombosis
of the end-arterial vessels and often leads to painful destruction
of the adjacent joint. The femoral and humeral heads are most
often involved (Figure 5). Chronic painful secondary arthritis
develops from progressive flattening and collapse of the femoral
head (Figure 1, 3), The prevalence of humeral head osteonecrosis
on radiographs was 28 percent in one population of patients;
in another study, 48 percent of adults with SCD-SS were found
to have radiographic abnormalities suggestive of healed and
remodeled osteonecrotic lesions.12-14
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FIGURE 1. 29 year old female with SCD.

2B

2A
FIGURE 2. 33 year old male with SCD.

3A

3B

3C

FIGURE 3. 38 year old with SCD.

4A
FIGURE 4. 35 year old with SCD.

4B

5A
FIGURE 5. 35 year old male with SCD and chronic uncontrolled pain.

4C

5B

5C
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Studies in the pediatric patient population with SCD have
demonstrated that pain results in a seven times increased risk of
missing school, and is highly disruptive of social and recreational
activities.1 Limited knowledge among the clinicians, inadequate
assessment, concerns about addiction, and biases against
opioid use, are some of the barriers affecting adequate pain
management in adult patients with SCD.
We believe that chronic opioid therapy should be used as
needed for management in these patients with severe bone
damage from SCD. Many patients with pain crises might require
greater doses than the general population due to high pain
intensity, accelerated renal clearance and hepatic metabolism,
and possible pharmacologic tolerance.15
Treatment of painful episodes in adult SCD is sometimes
complicated by disputes between patients and staff and patient
behaviors which raise concerns about analgesic misuse. Those
concern-raising behaviors could indicate either drug seeking
caused by analgesic dependence or pseudo-addiction caused
by under treatment of pain. One study showed that pseudoaddiction can adversely influence pain management, and
suggest that more emphasis should be placed on patients’
pain and analgesic needs when responding to concern-raising
behaviors problems in SCD. 16
Many health professionals are reluctant to prescribe adequate
dosages of opiates due to concerns regarding addiction and
side effects.17 An evaluation of adequacy of pain control in 21
children with SCD found that 71 percent had not achieved
adequate pain control during the study period.18 Three possible
explanations were proposed: pain was inadequately assessed,
choice or dosage of analgesic was inappropriate, or providers
did not understand the nature of sickle cell pain.19
There is a fear among health care providers in regards to opioid
addiction from prescribed analgesics. A survey of healthcare
workers treating patients with sickle cell pain as well as other
pain found that physicians and nurses perceived a much higher
percentage of addiction than actually existed.20 The undertreatment of pain due to the fear of addiction can lead to the
development of pseudo-addictive behavior. This behavior is
characterized by seeking and hoarding drugs due to fear of pain
and it usually disappears when pain is adequately managed.21,22
Despite many health care workers’ perceptions, the frequency
of drug addiction in patients with SCD is only 1-3 percent.17 In
a survey of more than 100 patients with SCD most reported
their provider did not understand the amount of pain they
experienced, and that they did not receive adequate analgesic
drugs when they needed them.23 Patients with SCD developed
certain behaviors to get adequate pain medications like keep
an eye on the time, immature behavior, somatic complaints,
hostile withdrawal, abusiveness, and dependency.24 While these
behaviors are interpreted as “drug-seeking” addictive behavior,
they can be the result of chronic uncontrolled pain due to
inadequate pain management.
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CONCLUSION
Some adult patients with SCD have chronic pain stemming from
chronic bone damage. We believe we have presented evidence
that justifies the prescribing of continuous opioid therapy. The
absence of these dramatic changes seen in these x-rays do not
exclude the patient from chronic pain management therapy as
we also believe that these x-ray changes developed after many
years of severe bone injury.
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FDG PET Imaging of Extremities in
Rheumatoid Arthritis
Richa Dhawan, MD; Kyla Lokitz, MD; Stephen Lokitz, PhD; Gloria Caldito, PhD; Amol M.
Takalkar, MD
Background: The primary objective of this study was to evaluate the utility of fluorodeoxyglucose positive emission
tomography (FDG-PET) imaging in assessing the degree of joint inflammation and response to therapy in patients with
rheumatoid arthritis (RA) using standard PET parameters.
Methods: Five subjects with newly diagnosed RA were enrolled in this IRB-approved prospective study. After standard
conventional workup that included clinical and laboratory evaluation and disease activity score (DAS3v) calculation,
subjects underwent baseline FDG PET scans of their hands and feet prior to initiation of treatment and after six months
of standard treatment. The uptake of FDG in involved joints was assessed qualitatively (visual evaluation) as well as
semi quantitatively using standardized uptake value (SUV). Findings from the FDG PET scans were correlated with
clinical and laboratory parameters including DAS and ESR.
Results: In all five patients, increased FDG uptake was noted in various joints affected by RA. The intensity of uptake
varied from mild to intense (SUVmax values from 3.10 to 6.0). Overall, these correlated well with the clinical evaluation of
involved joints. FDG PET imaging provided additional information by showing involvement in joints that were difficult
to evaluate clinically (e.g. mid foot joints). The PET data also provided a distribution of joint involvement with varying
degrees of severity in the same subject. On objective analysis using Spearman rank correlation coefficient for statistical
analysis, no significant correlations were observed (p>0.05) between DAS, ESR, and the different PET parameters at
baseline (before treatment) despite large calculated positive correlation coefficients. This was due to the small sample
size (n=5). At post-treatment, the significant correlations were those between DAS and Maximum metabolic disease
burden (MDB max) (RS=0.9, p=0.04) and between ESR and MDB max (RS=0.9, p=0.04). The positive correlations between
total metabolic disease burden (Total MDB) and DAS (RS=0.7) and between Total MDB and ESR were also large (RS=0.7)
but not significant. The non-significance was due to the small sample size.
Conclusions: FDG PET imaging provides a unique noninvasive quantitative method in assessing disease status and
response to therapy and can serve as a useful adjunct to clinical evaluation in management of patients with rheumatoid
arthritis.

INTRODUCTION
Rheumatoid arthritis (RA) is a symmetric polyarticular chronic
inflammatory arthritis. Patients affected with this disease suffer
from major disability. Early and aggressive treatment has been
shown to prevent structural damages. In a study by Brown et
al., it was shown that subclinical joint inflammation detected
by imaging techniques explains the structural deterioration
in RA patients who are in clinical remission and are receiving
conventional therapy.1 Magnetic resonance imaging (MRI),
ultrasonography (USG), and computed tomography (CT) are
methods that provide morphologic information about bone
structure and soft tissue abnormalities with superior sensitivity
and spatial resolution in comparison to conventional radiography
but are limited by lack of specificity regarding disease activity
and severity of inflammation. It is difficult to evaluate all joints
by ultrasound in one clinic visit as it is time consuming and the
method is not standardized. MRI is an expensive tool and is used
for evaluation of specific joints only. Molecular Imaging and
specifically positron emission tomography (PET) imaging are
functional imaging modalities that can non-invasively assess the
metabolic changes in joint inflammation before any structural
damage. It can evaluate multiple joints at one visit and provides
objective assessment of inflammation and response to therapy.3
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FDG PET has been well established for the staging, diagnosis,
and evaluation of therapy for different types of cancer. It not only
accumulates in malignant tissues but also at sites of infection
and inflammation. After entering the cell, FDG is phosphorylated
to FDG-6-phosphate by the enzyme hexokinase. Consequently
FDG-6-phosphate cannot be further metabolized or diffuse
back in to extracellular space and remains trapped within the
cell. Cells with up regulated GLUT (glucose transport) receptors
for example cancer cells or inflammatory cells show increased
uptake of glucose and this accumulated FDG in the form of
FDG-6-phosphate gets trapped inside the cells is detected
by specialized PET scanners. Palmer et al. published that FDG
uptake in synovial tissue correlates with metabolic activity in
the joint.3 This helps to identify the precise location of synovitis
and the therapeutic target. Matsui et al. reported that FDG
accumulation reflects the characteristic changes of pathological
progression, such as pannus formation and bone destruction.
The primary objective of this study was to assess the degree of
joint inflammation in patients with RA and objectively assess the
response to therapy by evaluating the changes in the degree of
FDG uptake in affected joints.
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MATERIAL AND METHODS

RESULTS

Eight subjects were enrolled in this IRB approved prospective
study. Five subjects completed imaging sessions at baseline
and at follow up in six months after initiation of therapy. Age of
the subjects ranged from 27-59 years. All subjects were female
and were diagnosed with RA according to the 1987 American
College of Rheumatology criteria. All subjects underwent
clinical, laboratory and radiographic evaluation at the initial visit
by a rheumatologist. Assessment of inflammatory activity was
made by calculation of the disease activity score using DAS3v
calculator. Our calculator used ESR as one of the parameters. All
subjects tested positive for cyclic citrullinated peptide antibody.
60% of the subjects had observable erosions in their baseline
hand radiographs. Subjects underwent baseline FDG PET scan of
their hands and feet within 2-3 days of diagnosis, before initiation
of therapy. Standard FDG PET Imaging techniques were used
including overnight fast prior to the FDG PET imaging, blood
glucose level below 200 mg/dL prior to injection of FDG, and
60 minute uptake period after the intravenous administration
of approximately 15 mCi (555 MBq) of FDG. The PET-only images
were acquired on an Advance scanner (GE Healthcare) operating
in 2-dimensional mode with five min per bed position. After
initiation of therapy, six months later, imaging session used the
same imaging protocol along with clinical assessment of the
joints and a calculation of the subject’s disease activity score
(DAS).

In the five subjects who completed both imaging sessions,
increased FDG uptake was noted in various joints affected by RA.
Treatment induced reduction of FDG uptake was also found in
certain joints. The intensity of uptake varied from mild to intense
(SUVmax ranging from 3.10-6.0). The following Figure Legend
describes the visual evaluation of some of the PET images and
its correlation with DAS and ESR.

Treatment was not standardized and included methotrexate,
anti-tumor necrosis factor (anti-TNF) agent Adalimumab
(Humira), non-steroidal anti-inflammatory agents (NSAIDs)
and prednisone. Humira was used in two patients as they had
severe erosive and aggressive disease and were not responding
to methotrexate adequately. The uptake of FDG in involved
joints was assessed qualitatively (visual evaluation) by a
board-certified nuclear medicine physician as well as semiquantitatively by calculating the standardized uptake value
(SUV) in manual regions of interest (ROIs) placed by the Nuclear
Medicine Physician.

DISCUSSION

PET PARAMETERS
Various parameters related to the uptake of FDG in affected
joints were independently assessed for each patient. A dedicated
PET workstation ADW, version 4.3; GE Healthcare was utilized
for this purpose. This was performed for three zones in each
extremity (proximal, mid, and distal) and the highest SUVmax
value amongst all lesions in a patient was selected for analysis. In
addition, a metabolic disease burden (MDB) for each extremity
was calculated. MDBmax was defined as the highest MDB value
in any single extremity for a patient and was used for analysis.
Subsequently, for each patient, a total metabolic disease burden
(Total MBD) for all four extremities was also calculated by adding
all the MDBs of all four extremities. The SUVmax, MDBmax, Total
MDB, were separately correlated with DAS and ESR values at
baseline and after six months of standard therapy. ESR was used
as the inflammatory marker for correlation instead of CRP as ESR
was already done for calculation of the DAS3v score.

STATISTICAL ANALYSIS
Spearman rank correlation coefficient (a non-parametric
method) was used to assess the degree of correlation between
DAS, ESR, and the different PET parameters. At baseline (pretreatment), no significant correlations were observed (p>0.05)
between DAS, ESR, and the different PET parameters despite
large calculated positive correlation coefficients. This was due to
the small sample size (n=5).
At post-treatment, the significant correlations are those between
DAS and MDB max (RS=0.9, p=0.04) and between ESR and MDB
max (RS=0.9, p=0.04). The higher the values of DAS and ESR, the
larger the MDB max. The positive correlations between Total
MDB and DAS (RS=0.7) and between Total MDB and ESR are also
large (RS=0.7) but not significant. The non-significance is due to
the small sample size (n=5).

In our small pilot study, we showed that it is feasible to use FDG
PET in the management of RA. The purpose of the study was
evaluation of joint synovitis to facilitate assessment of response
to therapy. On visual evaluation, FDG PET imaging showed
varying degrees of response in different joints in the same
subject. Subject 1 (Figure 1) showed correlation between SUVmax
scores of hands and feet on PET imaging and clinically as judged
by DAS. Subject 2 (Figure 2) showed worsening in the SUVmax
scores of hands and feet after six months of therapy while DAS
score was stable. Subject 3 showed decrease in the SUVmax scores
of the hands but did not show any decrease in the SUVmax scores
of the feet (Table 1 & 2) while DAS score improved. Overall the
images did not correlate well with DAS and ESR in subjects 2 &3.
This could be because of subclinical synovitis in joints that were
difficult to evaluate clinically (for eg: mid foot joints) but were
visualized by PET imaging. Subject 6 showed no change in the
SUVmax score of the hands and worsening in the feet while DAS
score was stable and subject 7 showed worsening in the SUV max
scores of both hands and feet after six months of therapy while
DAS score improved. Subject 6 had been out of methotrexate for
two months and subject 7 had been on suboptimal therapy with
methotrexate 10 mg po weekly and NSAIDs. PET imaging was
able to pick up ongoing inflammation in these clinically difficult
to evaluate joints. Thus, the current assessment of RA disease
activity through physical examinations remains an essential
tool, but is clearly subjective. Ultrasound is an effective and
accessible tool to evaluate multiple joints but is user dependent.
The method is not standardized secondary to intraobserver
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and interobserver variability. MRI is expensive and is used
for evaluation of specific joints only. Meanwhile PET imaging
can assess multiple joints in one visit and provides objective
measures of synovial inflammation like standard uptake value,
and metabolic disease burden for assessment of RA.
Our study showed that the degree of inflammation can be
objectively assessed using the PET parameters that has been
well established in FDG-PET imaging. Objective evaluation of
FDG uptake in oncology has been well validated. Generally,
parameters like SUV or SUL (SUV calculated on the basis of lean
body mass instead of body weight) have been utilized for such
purposes. Metabolic disease burden using volume of interest
and SUVavg have also been utilized, but are less frequently used
in oncology. In the routine clinical setting, SUVmax is the most
frequently used parameter. In our study, there was stronger
correlation with MDBmax rather than SUVmax on the post-treatment
scans. This indicates that in PET imaging inflammatory disease
process may behave differently than neoplastic processes and
the volume of the disease along with the intensity of FDG uptake
both may be important. In our study, none of the patients with
active RA had any “cold” or photopenic areas within the diseased
area to suggest necrosis. Hence, the MDBmax seemed to be a
better marker to assess disease response than SUVmax. The total
MDB that included the MDB of all four extremities also showed
good correlation, but it was not statistically significant due to
the relatively small number of patients in our study. Further
studies with more number of patients should be pursued to
confirm these results and elicit the best parameters to use.
This study does have several limitations. The study population
was very small. Larger populations must be studied to assess
the overall value of FDG-PET in RA. FDG-PET does add risk to
subjects and patients due to the radiation dose. To decrease this
risk, a strategic decision was made to utilize PET imaging with
isotope transmission attenuation correction as opposed to PET/
CT imaging. However, the accompanying CT images can provide
additional information including better anatomic localization
and morphological assessment of the involved joints. The
PET acquisition could easily be expanded to include whole
body images since no additional radiopharmaceutical dose
is required and this can provide additional information about
extra-synovial sites of inflammation and can potentially add
another parameter in assessing response to treatment. Lastly,
since only one physician performed the visual assessments and
ROI placement of FDG uptake, further studies are required to
assess for intra- and inter-observer variability as well.
In conclusion, this study shows that FDG PET can potentially play
an important role in the management of RA patients. FDG PET
imaging involves assessment of disease activity metabolically
and response to therapy before any structural damage occurs
thus allowing aggressive disease control from the initial stages.
In combination with clinical evaluation parameters FDG PET
evaluation of synovitis can serve as an adjunct in clinical decision
making for each individual patient to tailor therapy.
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SUBJECT 1 (FIGURE 1)

SUBJECT 2 (FIGURE 2)
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TABLE 1: SJ: swollen joints; TJ: tender
(years)

(mm/hour)

joints; ESR: erythrocyte sedimentation
rate; DAS: disease activity score; FUP ESR:
follow up erythrocyte sedimentation rate;
FUP DAS: follow up disease activity score.

TABLE 2: SUVmax: highest standardized
uptake value amongst all lesions in a
particular subject.

TABLE 3
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TABLE 4: Summary Statistics for Baseline
or Pre-treatment Values (n=5)

DAS: disease activity score; ESR:
erythrocyte sedimentation rate; SUV max:
standardized uptake value; MDB max:
metabolic disease burden; Total MDB:
total metabolic disease burden

TABLE 5: Summary Statistics for Baseline
or Post-treatment Values (n=5)

DAS: disease activity score; ESR:
erythrocyte sedimentation rate; SUV max:
standardized uptake value; MDB max:
metabolic disease burden; Total MDB:
total metabolic disease burden

TABLE 6: Correlations at Baseline or Pre-

treatment

Rs- Spearman rank correlation coefficient
1
For testing null hypothesis of zero
correlation
Note: Despite the high correlations, they
are not significant because of the small
sample size (n=5)

TABLE 7: Correlations after 6 months of
therapy or Post-treatment

Rs- Spearman rank correlation coefficient
For testing null hypothesis of zero
correlation.
*Significant at 5% level (0.01<p-value<0.05)

1
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Physician Pipeline Production:
Peak or Plateau
Perry G. Rigby, MD; Ramnarayan P. Gururaja, MD, MPH
The peak number of graduate medical education (GME) appointees in Louisiana was in 2013, as was the peak number of
graduating senior medical students. This was followed in the next three years by a pause or plateau in each physician
pipeline category, and preceded by a slow, steady rise during the six years after Hurricane Katrina 2006-2012. Katrina
made a large impact in destruction, disruption, and displacement; but the acute subsided and the chronic recovery is
ongoing.
For a more inclusive total of GME, the National Resident Matching Program (NRMP) Fellowship match numbers were
added to the main NRMP match. Filling a slot in the matches is getting progressively harder for candidates, as the trend
lines of GME openings and PGY-1 applicants come closer together. Both medical student graduates and PGY-1 go up,
but more graduates than GME open slots proportionately make individual competition higher.
The retention and/or return of these mobile young physicians is good in Louisiana comparatively; many GME slots are
filled with those from outside the state, resulting in a high match filled percent.

INTRODUCTION
Physicians are produced in a pipeline of programmed learning
and practical supervised experience to achieve academic
proficiency, specified competencies, and independent thought
and practice.
The quantity and quality of graduate medical education (GME)
are institutionally based, as well as by a crowd of faculty, teachers
and practitioners. These institutions separately and together
contribute to the numbers of new physicians individually and
collectively.
This document focuses on the record in Louisiana at ten years
post-Katrina, statistically categorizing and portraying the growth
of GME and graduating senior medical students, in trends over
time, the related rates of increase and a sense of continuity.1-3
The fall of GME and students was acute, in part due to changes
in location and resources. Restoration began soon after the hit.
We have chosen to define a peak as the high point in time of a
component measured, in the same way, in the same chronology.
A pause as two points in time, very close mathematically, i.e. less
than 3% difference; and a plateau then as longer than a pause,
at least three consecutive measurements that appear to be flat
comparatively.
The NRMP annual matches are a key pipeline juncture for
students and GME, and these numbers will show the peak year
for each component, with the current indication that a pause is
in effect going toward a plateau of production.

MATERIALS & METHODS
The data for this study was obtained from the Louisiana Medical
Education Commission (MEC)4 and the NRMP. MEC collects and
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complies data on residency match annually by querying all the
medical schools and graduate medical education sponsoring
institutes. The NRMP is a private, not for profit corporation
whose mission is to match medical students to graduate
medical education training programs through a mathematical
algorithm. It publishes an annual report that summarizes
match data from their program. We used their 2015 Annual “by
specialty, by program and state” report5 and 2015 fellowship
match statistics6 to compare data for Louisiana specific match
outcomes.

RESULTS
2015 NRMP Main Match (PGY-1 and PGY-2) compared with the
number of senior graduates in Louisiana identified twin peaks
in 2013; the number in that year and thereafter (Chart 1), shows
a leveling, a plateau for the years 2013-15. The changes after
Katrina (2005) showed rising numbers in several categories and
eventually were larger than the pre-Katrina peak. The addition of
the NRMP Specialty numbers shows a larger and more accurate
picture of GME (Table 1). Most slots in Louisiana fill up when
including those added after SOAP for a fill in the PGY-1 and
PGY-2 match of nearly 100%; few openings are unfilled in the
specialties matches.
In Louisiana, six institutions provide the pipeline for production
of Fellows found in the Louisiana NRMP Specialty Match. (Table
1) These are associated with the academic health sciences
centers and the major teaching hospitals. The charts and tables
reported here for this year are very similar to those published last
year in the Journal of the Louisiana State Medical Society (JLSMS)
statistically.4 The total of filled slots (both matches) is 647, very
close to the 640 in the year before, thus essentially unchanged.
The retention in the state of 190 out of 483 senior graduates
(39%) compares favorably with other states (Table 2). The
addition of 352 out of state participates in GME is a brain gain of
significant proportion.
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CHART 1

Site of Louisiana
Post-graduate Training

TABLE 1
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TABLE 2

DISCUSSION
GME has been growing in Louisiana, post-Katrina, in total per
year, as is also true in the U.S. as a whole. The number of medical
students are increasing in the U.S., and around the world. First
year recruitments as reported in the NRMP specialty match are a
significant part of the entering total match filled each year. This
combination of NRMP matches does not include all GME, some
of which is outside the matches. The last three years in Louisiana
are quite similar quantitatively, after 2013, the peak year.7
Restrictions on growth of GME numbers and programs
include Federal laws, status within the University, the specialty
accreditation by various private institutions, (i.e. ACGME, RRC),
funds available, and institutional intent and resources.8,9
The recent influence of various changes in Louisiana hospitals
geographically, management, size, and patient mix are to be
taken into account as limiting as well as encouraging. There are
many suggestions to pay more attention to the quality of GME,
generally and in each program.10 The physician and student
motion is very significant in changing locations. Katrina change
was large, especially geographically, funding, continuity and
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support. The acute data shows acute confirmed losses, but the
surprise was the soon and sustained upward trend for several
years. These rising numbers are similar to the U.S. as a whole,
continuing pipeline production. The plateau is not evident in
the U.S. As more medical schools and students are added, GME
has gone up proportionately.

CONCLUSION
Katrina hit acutely and changed much in physician locations
and motion, support and coverage, cities and state. The chronic
recovery and rehabilitation began soon after and continues.
The rising number of medical students, GME, and practitioners
began again soon after Katrina, and eventually exceeded the
pre-Katrina peaks. The data presently trend toward a plateau
in the physician workforce in Louisiana, aligning with change in
the education pipeline and practice.
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Medical Student Journals: Teaching The Peer-Review
Process and Promoting Academic Mentorship
Nadine M. Kaskas, MD; David H. Ballard, MD; Jeffery A. Weisman, MD, PhD; John A. Vanchiere, MD, PhD
Early exposure to research and longitudinal academic mentorship encourages medical student interest in academic
careers and postgraduate research productivity. There are various ways for students to gain exposure to research
in medical school; however, there are very few opportunities for medical students to participate in the peer-review
process as a reviewer or editor for an academic journal. One potential method to supply such educational experiences
is the creation of scientific journals specifically for medical students. Medical student research journals provide a
platform for students to develop a scholarly voice as authors, reviewers, and editors. As the corresponding author of
their own work, student authors learn to communicate professionally to address reviewer concerns. As peer-reviewers
in training, students learn to analyze manuscripts for quality and document their concerns in a cohesive manner under
the supervision of a faculty advisor. The authors elected to model the reviewer and editor education process in the spirit
of traditional medical education, with student reviewers and editors “presenting” their assessments to the “attending”
faculty advisor to obtain feedback on performance. Student journals have the potential to bolster critical thinking
and communication skills, provide longitudinal faculty mentorship opportunities, and promote interest in physicianscientist and academic medical careers.

While there are various ways for students to gain exposure to
research in medical school, including self-directed research,
journal clubs, and didactics, there are very few opportunities for
medical students to participate in the peer-review process as
either a reviewer or editor for an academic journal. During the
2013–2014 and 2014–2015 academic years, several new medical
student journals were launched.1-2 The authors established one
of these journals.1 These medical student research journals
provide a platform for students to develop a scholarly voice as
authors, reviewers, and editors. As the corresponding author
of their own work, student authors learn to communicate
professionally to address reviewer concerns. As peer-reviewers
in training, students learn to analyze manuscripts for quality
and document their concerns in a cohesive manner under the
supervision of a faculty advisor. Though the workflow process is
variable among student research journals, the authors elected
to model the reviewer and editor education process in the spirit
of traditional medical education, with student reviewers and
editors “presenting” their assessments to the “attending” faculty
advisor to obtain feedback on performance.
Student journals with a panel of committed faculty advisors
have the ability to provide longitudinal mentorship experiences
in a structured environment. Student reviewers receive
feedback from a faculty advisor on their assessments of primary
and revised manuscript submissions. In addition to developing
and refining critical thinking skills as a reviewer, students have
the opportunity to cultivate leadership skills through editorial
experiences. The mentorship of a student editor involves
expanding multiple competencies beyond the manuscript
review process, including communication and administrative
skills. Advisors support the advancement of aptitudes integral
to later career success, including ethical and objective decisionmaking, interpersonal team management, and the appropriate
use of social media and technologic resources. The authors
suggest a low student-to-faculty ratio to enable adequate and
substantial mentorship opportunities for involved students.
Given similar faculty commitment, student journal initiatives
can provide an organized learning network to enable multi-
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institutional mentorship opportunities for students. In
summary, student journals have the potential to bolster critical
thinking and communication skills, gain exposure and training
for the peer-review process, and provide longitudinal faculty
mentorship opportunities.
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Telemedicine and Telepsychology: A Medicolegal
Dilemma Clarifying Standard of Care for the
Physicians Emergency Certificate: A Case Report
Lynn W. Aurich, PhD
INTRODUCTION

2.

Physicians and psychologists are often the front-line
professionals who examine and treat individuals who are in
suicidal crisis. Murphy1 comments “the clinical conditions that
predispose to suicide frequently occasion visits to physicians,
mostly nonpsychiatrists.” When suicide appears imminent,
physicians and psychologists take the necessary steps to
hospitalize the patient to ensure their safety. If the patient
refuses to voluntarily submit to examination and hospitalization,
La.R.S.28:53 provides the legal means for effecting examination
and treatment.
The report will address the strengths and weaknesses of
the Physician Emergency Certificate (PEC) and the Order of
Protective Custody (OPC). This report is presented to illustrate
these followed by a brief review of the Standard of Care literature
for crisis intervention. Suggestions for resolving the medicolegal
dilemma are also presented.
The criteria for the Physicians Emergency Certificate (PEC) are
that a person must be (1) mentally ill; (2) dangerous to self; (3)
or dangerous to others; (4) or gravely disabled; (5) and refuses
to consent; (6) is treatable; (7) and hospitalization is the least
restrictive alternative. The PEC statute further states:
“Any physician or psychologist may execute an emergency
certificate only after an actual examination of a person alleged
to be mentally ill or suffering from substance abuse who is
determined to be in need of immediate care and treatment
in a treatment facility because the examining physician or
psychologist determines the person to be dangerous to
self or others or to be gravely disabled. Failure to conduct an
examination prior to the execution of the certificate will be
evidence of gross negligence.”
There are several strengths built into the PEC that serve a dual
purpose. That is, they protect an individual’s civil liberty while, at
the same time, protect others in the community.
1.

The PEC specifies very clearly the criteria for who is a
candidate for the PEC. It states that only four types of
patients can be considered: (1) those who are mentally
ill, (2) dangerous to self, (3) or dangerous to others, (4)
or gravely disabled. No other clinical population can be
considered suitable candidates. Moreover, these patients
have to refuse voluntary examination and treatment but
are considered treatable and that hospitalization is the least
restrictive alternative.

3.

4.

5.
6.

7.

An examination by a qualified physician, mental health nurse
practitioner, or psychologist must be performed within 72
hours prior to executing the PEC. The purpose of which is
to ensure there is sufficient clinical evidence and collateral
evidence to justify temporary hospitalization. The evidence
must support the clinical conclusion that the patient meets
the criteria listed above. The conclusion is, reached by
trained healthcare providers based on specific data. This
protects the patient from being unjustly hospitalized based
solely on the biased opinion of a relative or friend who may
have ulterior motives for such hospitalization. There are
many anecdotal reports of the latter occurring prior to the
legal existence of the PEC.
There are also limits to the amount of time a patient can
be detained. The PEC gives legal authority to transport a
patient to a treatment facility and allows the facility director
to admit the patient for examination and treatment not to
exceed 15 days. This further protects the patient because
the PEC does not permit indefinite retention of the patient.
Upon admission, the patient’s legal rights are explained
to him. Prior to or after hospitalization he or his attorney
can demand a judicial hearing to determine if sufficient
evidence exists for his continued confinement.
The patient can, after five days, request that the executive
director of the mental health advocacy service be notified
of his admission and request representation.
After admission, the facility director must immediately
notify the parish coroner. The patient must be examined
by the admitting physician within 12 hours, who will
determine if the patient is admitted voluntarily, admitted by
PEC, admitted as non-contested admission, or discharged.
Several options are available to the patient. The coroner
then must, within 72 hours of admission, independently
examine the patient. If the coroner concludes that the
patient is not a proper candidate for emergency admission
the patient is immediately discharged, thus protecting his
civil liberty.
If, after examination, the coroner agrees that the patient
meets the criteria for the PEC, he will then execute a
Coroner’s Emergency Certificate (CEC) which permits the
treatment facility to detain the patient for no longer than 15
days. The purpose of the coroner’s examination is to further
validate the PEC thereby obtaining collateral verification
that the patient meets the PEC criteria. By this point in the
process the patient has been examined by at least three
health-care providers thus ensuring that his civil liberty is
not being unduly violated.
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The counterpart to the PEC is the Order for Protective Custody
(OPC) LSA-R.S 28:53.1. The parish coroner or judge of a court
of competent jurisdiction can order a person to be taken into
protective custody and transported to a treatment facility or
the coroner’s office for immediate examination. A police officer
or other credible person (e.g. relative) must sign a statement
of facts which have led to the conclusion that the person is
mentally ill or suffering from substance abuse and is dangerous
to himself or others or gravely disabled.
The OPC is effective for 72 hours from its issuance. The person
must be delivered to a treatment facility or the coroner’s office
within 12 hours. Immediately upon arrival or within 12 hours,
the person is to be examined by a qualified healthcare provider
who will determine if he is admitted or discharged.
The advantage of the OPC is in cases when there is no physician,
psychiatric mental health nurse practitioner, or psychologist
available to examine the patient or the patient has no access to
one or refuses to see one but is determined by a police officer
or other credible person that he is mentally ill or a danger to
himself or others.

CASE REPORT
The benefits and shortcomings of the PEC will be illustrated
by the following legal case.2 The patient was an established
patient of mine, with whom I had had two face-to-face office
encounters, in addition to telephonic contacts, in the two-week
period prior to my executing the PEC August 15, 1995.
The patient, a 43 year-old white female, was initially seen
August 1, 1995. The patient was clinically interviewed during
that session. She presented with anxiety and depression
related to severe marital discord. She indicated her husband
had been demanding a divorce for several months and wanted
her to leave the home. She also related a history of physical
and emotional abuse from her husband. She had six children
(twostepchildren and four of her own). She related that two of
her sons were exhibiting conduct problems. Her 17 year old son
was arrested for possession of drugs and her youngest son (13
years old) became intoxicated, in Florida, on a family vacation.
She also indicated that she had caught her husband in an affair
in 1985. She also verbalized suicidal ideation during this initial
session. Following a suicide risk assessment, I determined that
she did not currently have intent or plan. At that time, I obtained
a “No Suicide Contract” with her, in which she agreed that while
under my care and treatment, she would call me at any time, day
or night, if she had any additional thoughts of suicide or plans to
commit suicide. I also explained that I am proactive in protecting
my patients, which means I will not hesitate to hospitalize her if
that is required to protect her. She indicated that she understood
and agreed to the contract. This constituted informed consent.
She was given a Life History Questionnaire at this initial visit
and instructed to fill it out and bring it back with her at her next
scheduled appointment which was August 9, 1995.
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On August 5, 1995, I received a telephone call from the patient,
following a volatile altercation that she had with her husband.
She stated that she was only honoring my “No Suicide Contract “
that I had with her by calling me because she was thinking about
suicide again. She had intent and a specific plan this time. She
indicated that she would either overdose on medication (Xanax)
or get in her car and drive off a bridge or into a culvert. I strongly
recommended hospitalization at that point. She adamantly
refused. I spoke with her husband and explained my concern
about her safety and my recommendation about hospitalization.
He also refused my recommendation. I indicated that it was not
wise for the patient to be left alone. I spoke with the patient
again and asked if there was anyone that could stay with her.
She indicated that her son would be able to stay with her. I then
spoke with her son and explained my concerns regarding his
mother’s safety and asked if he would be willing to stay with
her and not allow her to drive by herself. He agreed and was
willing to stay with her. He assured me he would look after her.
I instructed him to call me again if there were any problems. The
patient returned to my office for her scheduled visit on August
9, 1995, at which time she returned the completed Life History
Questionnaire. On page 2 of that questionnaire she admitted to
being depressed. She stated “Presently I am depressed. I feel
as though I have been stretched so thin that I am not capable
of doing even the most basic tasks.” She estimated the severity
of her problems as “Extremely Severe.” On page 3, item H,
when asked if she had any previous accidents she answered
“Yes.” July 31, 1979, automobile accident. Brain damage and
epilepsy resulted.” On page 4 she admitted to the following
symptoms: “headaches, anger, feel tense, depressed, unable to
relax, dizziness, stomach trouble, fatigue, conflict, suicidal ideas,
sexual problems, fainting spells, anxiety, no appetite, insomnia,
and home conditions bad.” On the same page, she also
acknowledged “feelings of worthlessness, agitation, aggressive
feelings, and that life is empty.” On page 5 she admitted to the
following symptoms: “depressed, unloved, restless, confused,
in conflict.” On page 11 she admitted to “suicidal thoughts.” In
response to the question “What do you consider your most
irrational thought or idea?” she answered “On Saturday last, the
notion of suicide dancing through my head.”
At the August 9, 1995 session we discussed her call to me the
previous Saturday night in which she threatened suicide. She
continued to be very resistant to my recommendations for
hospitalization. She felt that things had settled down somewhat
but that her husband still wanted a divorce and wanted her
out of the house. She reported that he has threatened to kill
her numerous times. At that session I reiterated the No Suicide
Contract with her. I reiterated my policy that I would hospitalize
her if at any time I considered her to be a serious risk. She
appeared somewhat calmer that day. She again agreed to
the Contract and understood everything that I was saying to
her. At that session she was also administered the Minnesota
Multiphasic Personality Inventory-II (MMPI-II). She produced a
valid MMPI-II profile which indicated that she was experiencing
personality deterioration and decompensation. The profile
was strongly suggestive of a severe psychological disorder
and possible assaultive behavior. The profile indicated that she
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had disturbed interpersonal relationships and that she may be
experiencing marital discord. The profile also indicated that she
may be dangerous to herself.
On August 12, 1995 the patient’s 17 year-old son was tragically
killed in a motor-vehicle accident. The funeral was held on
August 15, 1995. Following the funeral I received a telephone
call, that night, from the patient’s husband. He expressed grave
concern for his wife’s safety because she had been verbalizing
suicidal threats. He stated that he had also spoken with two
of her friends, who were present at the home, who also had
heard the patient’s expressions of suicidal intent and wanting
to go be with her son. She, in fact, was making her own funeral
arrangements and giving them to the two friends. Then the
patient’s husband put the patient on the telephone and I
interviewed her to determine what was going on. During the
interview she acknowledged that she wanted to kill herself and
join her son. She stated that at her son’s funeral her husband
announced that their marriage was over, removed his wedding
ring, and placed it in their son’s casket stating that “This
marriage started with our son and now it ends with him.” The
patient went on to say that her life was over and that she was
going to join her son. No amount of reasoning with her or
empathizing with her changed her opinion. At that time I again
recommended that she go to the hospital for a brief period
of time to regain control and stabilize. She again adamantly
refused to go voluntarily. I then spoke with her husband again
and advised him that my assessment of the patient indicated
that she was a serious suicide risk considering recent events
and prior suicide threats in the past two weeks. I recommended
that she be admitted to Charter Cypress Behavioral System
on a Physician Emergency Certificate (PEC) because she was
absolutely refusing to come in voluntarily and that she had met
the criteria for being considered to be a serious suicide risk. I
indicated to her husband that I would contact Charter Hospital
to secure their availability of a bed and that I would immediately
go to the Hospital and execute the PEC which would give legal
authority to either an ambulance service or law enforcement to
transport the patient to the Hospital where she could be further
examined and treated, if necessary.
I then called Charter Cypress Hospital and secured a bed for the
patient and informed them that I would leave immediately and
come to the hospital and execute the PEC form. After completing
the PEC form, which documented my assessment that night of
the patient, I instructed the admitting staff to be prepared to
receive her. They were also instructed to call me if she did not
arrive at the hospital. At that point I left and went back home
feeling that I had done everything possible, both professionally
and legally, to insure the safety of my patient.
My decision to execute the PEC was based on my clinical
assessment of the patient, August 15, 1995, my suicide risk
assessment that same night, previous suicidal ideation and
threats (August 1, 1995, August 5, 1995, and August 9, 1995),
psychometric test results (MMPI-II), and collateral sources of
information on the night of August 15, 1995, the recent tragic
death of her 17 year-old son, and pending separation and

divorce. Taking all of this data into consideration, including the
suicide risk assessment, I deemed the patient to be an imminent
and serious suicide risk. This meets one criterion for the PEC,
which is that she was a danger to herself. She also adamantly
refused to come in voluntarily for examination and treatment
which satisfied the other criterion for the PEC listed as B 2 e. I felt
that I had more than sufficient convergent data to support my
clinical decision to execute the PEC.
The patient was examined by the admitting physician at Charter
Cypress Psychiatric Hospital, within 12 hours of admission. He
noted that the patient admitted to suicidal ideation. He assessed
her and could have released her if he felt that hospitalization
was inappropriate. He did not order her to be released.
The patient was examined by the coroner, within 72 hours of
admission, as required by law. The coroner determined that
involuntary hospitalization was appropriate and executed a CEC.
Within 24 hours of admission, the patient was examined by the
psychiatrist whom I had consulted and who agreed to admit the
patient and provide primary psychiatric services while she was
an inpatient. He conducted an independent investigation of the
events of August 15, 1995, including discussions with collateral
informants. He independently concluded that hospitalization
was appropriate and did not release the patient for nine days.
The patient was kept in the hospital a total of nine days before
she was discharged. As is legally necessary, she was informed
when she was admitted that she could call her attorney and
apply for discharge after five days. On advice from her attorney
she continued to stay in the hospital until her psychiatrist felt
that she was no longer at risk.

LEGAL PROCEDURES, ISSUES AND OUTCOMES
On August 9, 1996, the Plaintiff, filed a petition for damages in
the Fifteenth Judicial District Court, Parish of Lafayette, State of
Louisiana, naming Lynn W. Aurich, Ph.D. and Charter Cypress
Behavioral Health System, LLC as defendants.
On October 6, 1996, an Exception of Prematurity was filed on
behalf of Lynn W. Aurich, Ph.D. seeking dismissal of the Plaintiff’s
claim adverse to Dr. Aurich on the grounds that Dr. Aurich was a
qualified health care provider pursuant to the provisions of LSAR.S. 40:1299.41 and, as such, was entitled to the Plaintiff’s claims
of medical malpractice presented to a Medical Review Panel in
accordance with LSA-R.S. 40:1299.47.
On November 20, 1996, on motion of the Plaintiff, and by order
of the Honorable Court, Lynn W. Aurich, Ph.D. was voluntarily
dismissed without prejudice from the above-entitled and
caption matter. The Plaintiff reserved her rights against all other
Defendants.
A Medical Review Panel was subsequently empaneled to review
the Plaintiff’s claim of medical malpractice adverse to Lynn
W. Aurich, Ph.D. On July 6, 1999, the Medical Review Panel
convened and rendered an opinion and written reasons.
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Motion for a New Trial.
The Medical Review Panel opinion was as follows:
The Medical Review Panel, having reviewed and considered all
of the evidence submitted herein, renders the following expert
opinion:
The evidence supports the conclusion that the Defendant, Dr.
Lynn Aurich, failed to comply with the appropriate Standard of
Care as charged in the complaint.
The conduct complained of was not a factor in the resultant
damages.
The reasons for the panel’s opinion are as follows:
Dr. Lynn Aurich breached the Standard of Care because he did
not meet with the patient face to face and conduct an actual
examination before commitment. We feel there is a general
lack of impairment arising from the commitment and that the
hospitalization was probably appropriate and beneficial to the
patient. The major emotional damages were caused by the
death of her son and the divorce and the commitment did not
significantly add to that burden.
Following the Medical Review Panel opinion, on September 10,
1999, the Plaintiff, re-filed a petition for damages in the Fifteenth
District Court, Parish of Lafayette, State of Louisiana, naming
Lynn W. Aurich, Ph.D. as Defendant.
This case finally went to trial August 23, 2010, until August 27,
2010. Stating that the Standard of Care had been breached by
me, the Jury did not give any reasons for its finding.
The PEC statute (La. R.S. 28:53) states that the examination
preceding execution of a PEC must be within 72 hours of
execution of the PEC. The medical review panel’s finding
against me was based on the 72-hour window. The panel did not
conclude that I had never seen the patient, nor has the patient
ever made such a contention. The panel concluded that there
was a breach of the Standard of Care because my last face-toface exam of the patient was August 9, 1995; therefore, I had
exceeded the 72-hour window, notwithstanding the fact that
I had conducted a telephonic exam of the patient within an
hour or so of my execution of the PEC form at the hospital. The
panel’s conclusion, therefore, was based on a standard which
the panel itself admitted did not exist until they decided it did
when ruling on my case. That is, in the opinion of the panel, a
psychologist’s exam, for purposes of La. R.S. 28:53, must be faceto-face, within 72 hours prior to executing the PEC form. Under
this standard, according to a panel member, a face-to-face exam
72 hours plus one minute prior to execution of the PEC form is
a breach of the standard of care – regardless of the risk that the
patient will suicide - while a face-to-face exam exactly 72 hours
prior to the PEC is not.
Following the Jury verdict, my attorney filed a Motion for
Judgment Notwithstanding the Verdict (JNOV) and Alternative
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Oral arguments regarding the Motion for JNOV were heard
before the Court on February 7, 2011. The Judge issued his ruling
on March 11, 2011. He granted the JNOV which overturned the
Jury verdict and the case was dismissed. In granting the JNOV the
Judge stated “The evidence presented at trial was insufficient to
support the jury’s findings that Dr. Aurich breached the Standard
of Care and had caused damages to the Plaintiff.” The Judge
also stated, “Additionally, there was testimony that Dr. Aurich
spoke with the Plaintiff on the evening of her commitment and
went to the hospital to execute the commitment paperwork.
Notwithstanding the fact that Dr. Aurich did not wait for the
Plaintiff to arrive at the hospital to conduct a face-to-face
observation, this Court feels that given the prior relationship of
the Plaintiff and Dr. Aurich, that fact that Dr. Aurich was familiar
with the Plaintiff’s history, and at the insistence of the Plaintiff’s
family and friends, Dr. Aurich’s decision to execute the PEC was
appropriate. Therefore, it is the opinion of this Court that the
Defendant, Dr. Aurich, did not breach the standard of care and is
not liable to the Plaintiff for damages.”
The Plaintiff, appealed the JNOV to the Third Circuit Court of
Appeal. The appellate court overturned the Judge’s JNOV,
stating, essentially that when there is a jury, the jury is the trier
of fact and that there was a dispute over the facts of the case
between Defendant and Plaintiff. The verdict of the jury was
upheld and the appellate court returned it to the lower court.
At that point, we agreed to a settlement to satisfy judgment.
In the settlement, the Defendant, Dr. Lynn Aurich, admitted to
no liability and the Plaintiff, agreed to this and the case was
dismissed With Prejudice, meaning that the Plaintiff could not
file against the Defendant again for any reason concerning this
case. This settlement was arrived at May 30, 2012, thus legally
wiping out any prior judgment.
During the 17 years pendency of this case, there was a huge
volume of information regarding it. However, this entire case
can be boiled down to two simple issues: (1) What is the
Standard of Care in assessing and treating potentially suicidal
patients? and (2) What is the definition of “actual examination”
appearing in Line 2 of 53 B 1 of the PEC Statute and again the
word “examination” in Line 5 of 53 B 1? The word “examination”
appears again in B 2, Line 2.

MEDICOLEGAL ISSUES
An issue has arisen in Louisiana concerning how the word
“examination” as used in the PEC statute should be defined. One
school of thought adamantly maintains that it means only faceto-face.
The issue is what type of examination is appropriate given the
certain clinical situation facing the examiner. The criteria for the
PEC listed above described a certain type of clinical situation
that, in turn, dictates the type of hospital commitment that
must be used. It stands to reason, then, that the clinical situation
will also dictate the type of examination that can be used. In
demanding that a face-to-face examination is the only standard
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of care, the proponents create the following clinical, legal, and
ethical dilemma:
1. 1. A patient is suicidal but refuses to consent to examination
and treatment thereby meeting the criteria for a PEC.
2. But, we cannot perform the PEC without first performing a
face-to-face examination.
3. But, we cannot examine the patient face-to-face because
he/she refuses to consent to it.
4. The patient’s refusal, therefore, makes him/her a candidate
for the PEC.
5. But, we cannot perform the PEC without a face-to-face
examination which he/she refuses, which makes the patient
eligible for the PEC.
On, and on, and on goes the circular reasoning of the faceto-face proponents. It has been pointed out that health-care
professionals often set standards that are much higher than
that set by the law before they are willing to execute involuntary
commitments.3 In the PEC the face-to-face-only standard
may not only be too high but may be unattainable, and may
endanger the safety and welfare of the patient or others.

STANDARD OF CARE
What then is the standard of care for assessment in emergency
situations? Standard of care has been defined as the average
standard of a profession.4 The standard of care is that adhered to
by “reasonable professionals of similar training and experience.4
In other words, a particular clinical technique or method of
assessment should be “evaluated on the basis of how widely
accepted the technique is or whether textbooks and journals
regularly refer to it, or whether there is a general consensus that
it is a technique or methodology useful to the profession.5”
As cited above, Shapiro6 points out that there is more than
one type of assessment and that the choice of appropriate
technique or method depends upon the demands of the clinical
situation. The critical criterion for the PEC is not just that the
person is mentally ill (i.e., dangerous to self or others or gravely
disabled) but that he/she refuses to consent to examination
and treatment. To protect the patient and the public, the PEC
legally authorizes involuntary transportation of the patient to a
treatment facility and involuntary commitment. By definition,
then, often the only type of examination that is obtainable in
an emergency is one by telephone. Over 400 certified crisis
intervention centers have been established throughout the U.S.
since the first one was opened in Los Angeles in 1958 by Edwin
Schneidman and Norman Farberow. The telephone is viewed as
a life-line between the crisis centers and the patient.

TELEPHONE USE AS STANDARD OF CARE
In a study commissioned by the National Institute of Mental
Health, one recommendation for community mental health
centers providing emergency care is that emergency telephone
services be provided around-the-clock and that crisis workers
receive direct instruction dealing with crisis situations by
both telephone calls and face-to-face.7 Thus, interviewing and

assessing patients in emergency by telephone is a practice
accepted by the National Institute of Mental Health.
The face-to-face only proponents apparently view assessments
by telephone as sub-standard and as not constituting an actual
examination. A New York court decided otherwise (O’Neill v.
Montefiore Hospital) stating that a telephone conversation
constituted a “duty of care.8” Goldstein9, further explains this
ruling as stating that a professional “duty of care” exists if a Doctor/
Patient relationship has been established. This relationship does
not have to consist of face-to-face interaction but can actually
be established by telephone or through the mail.
Miller10 found that 97 percent of psychiatrists surveyed
responded to emergencies by telephone. Hatten, Valentee,
and Rink11 maintain that the location of the assessment of a
suicidal patient does not matter. It can take place “in a clinic,
a general hospital, an emergency room, at a distance through
a telephone answering service or even indirectly by talking
to a friend or a neighbor.” They further state that “sometimes
the telephone or the client’s home is as practical a milieu for
communication as the caregiver’s office.” Brockopp12 states, “In
most 24 hour emergency telephone services, the major way of
assisting individuals in difficulty is through a telephone, usually
publicized under the general rubric of a suicide prevention
center, a crisis service, or a combination of the two.”
Face-to-face exclusivists maintain that telephone examinations
are too limiting and that they exclude important behavioral
and sensory cues necessary to form diagnostic impressions
of the patient and, therefore, refuse to assist the patient
unless he/she consents to a face-to-face consultation. This
rigidity not only restricts the health-care provider’s usefulness,
but may also facilitate life-threatening behavior.13 Some
emergency cases simply do not lend themselves to face-to-face
interaction. “Physical distance, time of day, monetary expense,
uncooperativeness, embarrassment and humiliation may all
prevent patients from seeking face-to-face consultation.13”
The key to understanding this common practice of telephone
examination is to understand the difference between suicide
risk assessment and the traditional psychiatric/psychological
evaluation. In the latter, the goal is to obtain a thorough,
detailed history (social, educational, medical, employment,
and psychiatric), mental status examination and possibly
psychological testing in an effort to understand the personality
dynamics of the patient, to diagnose and formulate a treatment
plan. If a doctor-patient relationship has been established, this
type of evaluation has usually already been performed.
The suicide risk assessment, on the other hand, is less involved,
more specifically focused, and more urgent. Typically, it consists
of assessing four criteria: method; availability, specificity, and
lethality.11 It is problem-oriented and the focus is more on the
present crisis with which the individual is confronted.12
Based on the information gathered on these criteria, the doctor
may determine that immediate intervention or hospitalization
may be necessary. A face-to-face interview does not necessarily
add anything to a suicide risk assessment that cannot be
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ascertained by telephone especially if a doctor-patient
relationship has already been established.

For purposes of clarification, the following definitions from
authoritative texts are offered.

In his conclusive work on clinical and legal standards of care for
the suicidal patient, Bongar,14 states, “The telephone can be an
invaluable instrument in the outpatient management of the
suicidal patient.” Bongar15 further comments that, through the
appropriate use of the telephone examination, “the psychologist
can sharpen the ongoing clinical risk assessment and allow for
greater fine-tuning of the outpatient treatment plan.”

1.

In a study by Haas, Benedict, and Kobos16 it is stated that the most
widely used form of technology by mental health clinicians is the
telephone. They go on to state that the telephone is regularly
used when screening for crisis intervention, to facilitate ongoing
in-person treatment, and to make referrals.
In a study by Mishara and Daigle,17 concerning the effectiveness
of telephone interventions by suicide prevention centers the
data indicated “that a significant number of callers reported
feeling less depressed at the end of the call, had a reduction in
suicidal urgency, and agreed to engage in constructive steps to
resolve the suicidal crisis.”
Kleespies18 also cites a classic study by Miller, et al.19 that he felt was
pertinent to the general topic of the effectiveness of emergency
phone services. Miller, et al. studied the effectiveness of suicide
prevention centers or crisis centers that utilized emergency
phone services and found a significant reduction in suicides in
those counties that initiated crisis centers. Kleespies18 concluded
that the studies by Miller, et al. and Mishara and Daigle “support
the importance of such emergency phone contact”.

DEFINITION DEBATE
Although the PEC has many strengths, as discussed above, it
has one major weakness. Nowhere in the PEC statute is “actual
examination” or “examination” defined as only face-to-face. In
fact, no operational definition of these terms is given at all. In
his deposition, the plaintiff’s expert witness, who had served on
the Medical Review Panel, testified that there was much debate
on the three member panel concerning the definition of “actual
examination.” He stated the meaning of “actual” was vague and
not clear and that the statute did not define “actual.” He testified
that they eventually interpreted it to mean “face-to-face.” One
panel member disagreed stating that, with Borderline patients,
it is certainly reasonable to do an examination by phone. He was
eventually out-voted.
In admitting that his opinion was not substantiated by any
professional and research literature, her expert violated the
Daubert rule that governs expert witness testimony. It states
essentially than an expert witness must be able to support
his opinion with evidence from the professional and scientific
literature. The Daubert Rule replaced the Fry Rule that did not
compel experts to substantiate their opinion with anything at
all. The Appellate Court ignored this in their ruling on this case.
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Webster’s New Twentieth Century Dictionary (1962) defines
“actual” as:
A. Existing in act; real: in opposition to speculative,
existing in theory only; as an actual crime; actual
receipts.
B. Existing at the present time; as the actual condition
of the country. Actual is an adjective which is derived
from the noun act. From the same source, act is a noun
and it is defined as “a thing done, to do”. It is further
defined as “to do a thing; to function”.

The APA Dictionary of Psychology (2007)20 defines “actual” as:
Adjective. In philosophy, existing as a real and present fact. The
actual is often contrasted with the merely apparent. Something
may appear to the senses to be real, but may not actually exist.
In the intellectual tradition founded by Greek Philosopher
Aristotle (384-322 BCE), the actual is contrasted to the potential,
which is the capacity to change: an entity is actual when form
and substance come together to produce it as an end.
From the same source the word act is a noun and is defined as a
complex behavior, as distinct from a simple movement.
From Steadman’s Medical Dictionary (1972),21 the word act
is defined as: “the doing of anything: the performance of any
function or the bringing about of any effect.”
The expert witness also testified that “standard of care” is also a
vague term but that it is defined by a variety of things such as the
Ethical Code, Codes of Practice, case law and by the professional
literature.
When asked to what sources did the panel look in determining
that their opinion was generally accepted in August 1995, he
answered “none.” He stated. . . there was no document, we didn’t
go to APA, we didn’t go to any table of authority or anything
– to seek that. That was simply a product of a discussion that
emerged from the panel.” He stated that it was an inference
that they were making. “It wasn’t based on science, research,
precedent”.
There are several errors evident in this expert’s testimony in his
deposition which he did not alter when he appeared at trial as
hired expert witness for the plaintiff. He testified, as has been
shown above, that there was nothing at the time that the review
Panel met in 1999, nor is there anything now, that defines
the term “actual examination” as stated in the PEC Statute. He
also stated that the panel did not seek any external sources of
information outside of the review panel meeting to determine
whether there were definitions of those terms or what any of the
professional and research literature stated as pertaining to the
standard of care for assessing suicidal and borderline personality
patients in 1995. He testified that they basically gave this term,
actual examination, their own interpretation, on the spot,
without any research into the issue, and concluded then that
their definition was the standard of care. They then retroactively
applied that interpretation to me, according to their self-defined
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standard that they first formulated some four years after the
incident in question. The panel’s reasoning represents eisegesis
and constituted a serious error in professional judgment.
2.

I will now offer definitions of the word examination. From
Webster’s New Twentieth:
Century Dictionary (1962) the word examination is a noun
and is defined as:
A. To weigh, examine.
B. The act of examining or the state of being examined;
search or inquiry with a view to ascertain the truth or
the real state of things; inspection; scrutiny; testing; as
an examination of a house or ship.
C. Means or method of examining.
D. A set of questions asked or answers given in testing; a
test.

Stedman’s Medical Dictionary (1972)21 defines the word
examination as: “any investigation made for the purpose of
diagnosis.”
The APA Dictionary of Psychology (2007)20 defines the
word examination as: “ a test, observation, or other
means of investigation carried out on a patient to
evaluate physical or mental health or to detect the
presence or absence of signs or symptoms of diseases or
conditions.”
The APA Dictionary of Psychology (2007)20 also defines the term
psychological assessment in the following way: “the gathering
and integration of data in order to make a psychological
evaluation, decision, or recommendation. Psychologists assess
diverse psychiatric problems (e.g., anxiety, substance abuse)
and non-psychiatric concerns (e.g., intelligence, career interest),
and assessment can be conducted with individuals, dyads,
families, groups, and organizations. Assessment data may be
gathered through various methods, such as clinical interviews,
behavior observations, psychological test, physiological or
psychophysiological measurement devices, or other specialized
test apparatus.”
The purpose of giving the above definitions is to show that
nowhere in any of these definitions is the phrase face-to-face, or
a synonymous term, used. All of these definitions were in print
and available to the Medical Review Panel at the time that they
met in 1999 and later, prior to the trial in this case in 2010. The
panel made no effort to seek out specific definitions of these
terms. This was significant in this case because the panel ruled
that I had not seen the patient face-to-face, thus conducting an
“actual examination.”
Based on the above definitions, the term “actual examination”
can be interpreted to mean that the patient must be examined
prior to the PEC as opposed to not being examined. To infer that
it means anything more than that is to ignore these definitions.

In the Guidelines for the Practice of Telepsychology, the
American Psychological Association22 states:
“Telepsychology encompasses a breadth of different
psychological services using a variety of technologies (e.g.,
interactive videoconferencing, telephone, text, e-mail, web
services, and mobile application). The burgeoning research
in telepsychology suggests that certain types of interactive
telepsychological interventions are equal in effectiveness to
their in-person counterparts (specific therapies delivered over
videoconferencing and telephone).”
Shapiro6 states, “clinical/forensic practitioners have an
opportunity and, in fact, an obligation to inform the judiciary of
this need to recognize distinctly different kinds of psychological
expertise, that ‘one standard fits all’ approach is inaccurate and
inappropriate.”
The plaintiff’s expert testified that “. . .the damage resulting from
the hospitalization [was] not there because the hospitalization
probably would have occurred had he done an actual
examination anyway.” He appears to have contradicted himself
by stating that the outcome in this case would have been the
same whether I had done a face-to-face examination or not.
That is, she would have been hospitalized anyway even if a faceto-face examination had been performed. This means, then, that
the two methods of examination were equivalent yielding the
same information and producing the same outcome. How is it,
then, that the standard of care was breached? The plaintiff’s
expert was never able to explain that.
To further illustrate this, let’s look at two scenarios with which
Doctors may be presented:
Scenario 1

A known patient calls you after office hours threatening suicide.
You do a Suicide Risk-Assessment and, based on the patient’s
answers to your questions, deem them to be an imminent suicide
risk. You then instruct them to go to the Emergency Room at
the nearest hospital and be voluntarily admitted. The patient
responds and says, “Yes, ok I’ll do that.” They then comply and
are voluntarily admitted. Most Doctors would have no problem
with this scenario.
Scenario 2

This scenario consists of the exact same circumstances,
same suicide risk-assessment, same conclusion and same
recommendation as scenario I. However, the patient responds
and says, “no, I’m not going to any hospital.” Therefore, you issue
the PEC and they are transported to the Emergency Room by
EMT services or the police.
What is the difference between these scenarios?
1.

The only difference is the patient’s response and the method
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2.

of transport to the hospital.
The same information is obtained, same diagnosis, same
recommendation and same outcome. Why, then, would the
telephone examination be acceptable in Scenario I but not
Scenario II?

3.
The issue in the PEC is not whether the telephone examination
is efficient and meets standard of care. It does. The main issue
in crisis intervention relative to the PEC is the patient’s response.
Do they consent to examination and treatment or not.
It is a well-recognized and accepted fact that doctors have
interacted with patients by telephone for decades. They may
diagnose, prescribe medicine, give advice, refer to other doctors
or deal with emergencies. This practice of using this technology
is nothing new.
All of the facts were presented during the trial; however, the facts
were obscured and overshadowed by one finding. That is, the
medical review panel opinion, as augmented by the Plaintiff’s
Expert’s testimony. In rendering a verdict, the jury in fact stated
specifically that they found in favor of the plaintiff and against
me because I had breached standard of care by not examining
the patient face-to-face. This medical review panel opinion also
influenced the Appellate Court decision to overturn the Judge’s
JNOV thus upholding the jury verdict.
The appellate court Opinion stated (pg. 9) “The expert witness
testified that the panel was further of the opinion that it violated
the standard of care to conduct a phone interview rather than an
in-person examination. Essentially, the standard of care required
an in-person examination before a person can be involuntarily
committed. Thus, Dr. Aurich breached the standard- of-care by
not conducting an in-person examination of the Plaintiff.”
If indeed the term actual examination and examination is
“vague,” then it is subject to personal, subjective interpretation,
which is exactly what the expert witness and the Medical Review
Panel did. That suggests, then, that an alternative subjective
interpretation might be that a non-face-to-face examination
can be performed because one criterion for the PEC is that
the patient refuses to voluntarily come in for a face-to-face
examination. The statute only states that an “examination” must
be performed.

DISCUSSION
To say that a patient who meets all of the criteria for a PEC must
first be examined face-to-face and only face-to-face before
issuing a PEC is to pervert a perfectly good and helpful statute
into a Catch-22. The statute gives law enforcement officials and
EMT services the legal authority to take a patient into custody
and transport him/her to a treatment facility without being sued
for false arrest and false imprisonment. The PEC, therefore, must
be executed before these actions are carried out, not afterward
as suggested by the face-to-face proponents. Transporting
a patient against his/her will for a face-to-face examination
without the PEC exposes the physician/psychologist to potential
lawsuits. Mandating a face-to-face only examination in order
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to execute the PEC creates a medicolegal/ethical conundrum
for the physician/psychologist. It goes something like this: If
a health-care provider executes a PEC without a face-to-face
examination, then he/she can be sued for not meeting standard
of care. If, on the other hand, he/she refused to execute the
PEC because the patient refuses to consent to a face-to-face
examination, then the doctor can be sued for wrongful death if
the patient kills himself/herself or someone else.
The medical review panel member further testified that if a
patient refuses to come in for a face-to-face examination the
only other option is to request an Order of Protective Custody
(OPC). The rationale for requesting the OPC is to be able to
get the patient to the hospital, legally, where they can be
examined face-to-face and then execute the PEC. This rationale
is problematic for several reasons. First, it is redundant. The
PEC and the OPC accomplish exactly the same thing. That is,
they give law enforcement officers and/or EMT services the legal
authority to transport the patient to the hospital. The admitting
staff at the hospital then examines the patient and determines
whether they will hold them or release them at that time. If a
patient is transported legally to the hospital under an OPC, then
there would be no need for the PEC. If a patient is already at the
hospital due to an OPC, a PEC is unnecessary. It is a redundant
procedure, the only positive effect of which is to give the
psychologist or physician legal “cover” if the patient suicides, at
the expense of danger to the patient.
The OPC theory is also problematic when the patient is an
imminent suicide risk. The physician/psychologist has no
authority to execute an OPC. As described earlier, it must be
requested from either a judge or the coroner, or by a family
member or friend. In the latter case, the welfare of the patient
is left up to the risk tolerance of the police who respond to the
family member’s call – if they respond at all. As described earlier,
a strength of the OPC is that a police officer or other credible
person can request it when there is no access to a healthcare
provider for examination. This, however, is also a weakness in that
the OPC can be issued without a prior examination by a healthcare provider. By requesting an OPC, the case is taken out of the
examining doctor’s hands, at that point. The examining doctor
must then trust that the OPC will be executed by the judge or
the coroner or implemented by a police officer immediately, so
that the patient can be found and transported to the hospital
where she will be safe.
OPC’s sometimes take hours to effect. I recently saw a patient
on referral from his internist after the patient had been briefly
hospitalized on an OPC. The patient had abruptly stopped taking
his Lexapro, got severely depressed and suicidal, but refused to
go to the hospital. His wife called the sheriff’s department and
asked for an OPC. The sheriff’s department then requested the
OPC from the coroner and it was executed. The time elapsing
from when the OPC was requested to when the patient was
finally picked up and taken to the hospital was four hours. This
type of delay, especially in cases of imminent suicide risk, puts
the patient at serious risk.
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In the case report cited above, the time elapsing from when the
PEC was executed to when the patient arrived at the hospital
was approximately 30 minutes. In imminent suicide risk cases,
time is of the essence. Every minute counts. Inserting another
step (OPC) into the PEC process, as face-to-face proponents
require, is unnecessary, redundant, and potentially endangers
the patient. Moreover, nowhere in the PEC statute does it state
that an OPC must be performed first if the patient refuses to
be seen voluntarily face-to-face. It does not say that because
the purpose of the PEC is precisely for patients who refuse to
voluntarily consent to a face-to-face examination. It only states
that an examination must be performed first before executing
the PEC. It does not state what type of examination should be
performed.
It is also important to note that when the coroner or judge
issues an OPC they seldom see the patient face-to-face and,
most often, do not even know the patient. They simply respond
to the request made by a doctor, relative, friend, or the police.
If the PEC and OPC are equivalent in purpose and function, as
has been shown, then why is a face-to-face examination not
mandatory for the OPC but is for the PEC as the face-to-face
proponents insist? This is convoluted logic.
According to the face-to-face proponent’s opinion that “actual
examination” and “examination” means only a face-to-face
examination, it can be concluded, then, that standard of care
would also apply to the second type of patient that qualifies
for a PEC, that is, those that are a danger to others and refuse
to consent voluntarily for a face-to-face examination. To rigidly
mandate that a face-to-face examination is the only one that
can be done in this type of clinical situation before they can be
transported to the hospital puts at peril not only the person that
they are threatening to kill but also the examiner. Considering
the large number of homicide-suicides that have occurred in
this country, especially in the last ten years, this rigid, subjective
definition of “examination” flies in the face of logic, common
sense, “duty of care,” and is itself a potential violation of an Ethical
Principle: Avoiding Harm.23 This “one size fits all” standard of care
is not only erroneous but downright dangerous.

RECOMMENDATIONS & SUMMARY
As has been clearly shown, the face-to-face only view is not
substantiated with any professional or scientific evidence from
the research literature, case law literature, standard of care
literature, PEC statute or anywhere else for that matter.

As it currently exists, the PEC provides a reasonable and
necessary method for examining and treating patients who
refuse voluntary examination and treatment. The only current
challenge to getting a suicidal, homicidal, or gravely disabled
patient to the hospital against their will is the arbitrary face-toface mandate.
A simple solution to this medicolegal dilemma is to revise the
current statute to include an operational definition of “actual
examination.” It may go something like this: “Actual examination
is meant to include but is not limited to clinical interview,
in-person or by telephone, video-conference, psychological
testing, suicide-risk assessment, mental status examination,
screening instruments, or any combination of these necessary
to gather information sufficient to support the health-care
provider’s decision-making and reasonable judgment regarding
the welfare of a patient.”
Subjective interpretations of any kind are unacceptable. The
above definition may bring greater clarity and balance to this
issue. It is hopeful that the definition offered above will stimulate
reasonable, scholarly dialogue on this issue. The final definition
should be sufficiently broad to include a variety of methods
which can accommodate any type of crisis situation with which
a clinician may be presented.
In summary, the strengths and weaknesses of the PEC and OPC
were discussed. By comparison, the PEC appears to be a more
complete statute providing multilevel safeguards to the patient
and community. It requires an examination prior to its execution
whereas the OPC does not always provide it.
In an effort to protect a patient’s civil liberty some healthcare
providers began insisting, as if by fiat, the examination prior to
issuing a PEC must be only face-to-face although nothing in the
statute states that. Protecting a person’s civil liberty is absolutely
of paramount importance but, as has been clearly shown, there
are ample safeguards built into the PEC statute that accomplishes
this. Subjectively adding yet another one without any evidence
to support it is superfluous and violates the scientific method
by which healthcare providers are trained. That is, the scientific
method stresses that one must have data to support one’s
hypothesis or opinions. Moreover, if the observed data conflicts
with one’s opinion, it is incumbent upon professionals to change
their opinion to conform to the evidence.

Interviewing and assessing patients in emergency by telephone
is a practice that is supported by the professional literature and
is endorsed by such organizations as the National Institute of
Mental Health, National Association of Suicidology, and the
National Suicide Prevention Lifeline.

It should be noted that, even in America, a person’s civil liberty
is not limitless. We operate by the rule of law. When one person’s
civil liberty endangers himself or others then there will be
restrictions, albeit temporary ones, imposed upon him. For
example, in a recent ruling by the U.S. Supreme Court it was
decided that law enforcement officers have the right to defend
themselves when attacked by a mentally disturbed person.

If a particular word is going to be used, such as “actual
examination” or “examination” to define a standard of care,
then it should be explicitly and operationally defined so that
there is no room for subjective interpretation, confusion, or
misunderstanding.

As the current case illustrated, a healthcare provider can follow
the PEC steps to the letter and still be sued for malpractice if
another provider disagrees with his examination.
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If the Medical Review Panel, in the present case report, had done
“due diligence” and researched the standard of care issue in this
particular case and rendered the proper opinion, this case would
have been dismissed by summary judgment many years ago.
Instead, they focused their attention on the definition of “actual
examination” in the PEC statute and then created a standard of
care from that definition then and there. They then compounded
their error by applying that instantly derived standard of care
retroactively to the case in question that occurred four years
previously. Of greater concern, they mistakenly concluded that
any deviation in diagnostic examination and interpretation of
the PEC statute from their own signifies incompetence and a
breach of standard of care.
La.R.S.40:1299.47(G) states the following:
The panel shall have the sole duty to express its opinion as to
whether or not the evidence supports the conclusion that
the defendant or defendants acted or failed to act within the
appropriate standards of care.
It does not state that the responsibility of the panel is to create
and establish a new standard of care that may or may not apply
to the clinical situation being reviewed.

In the final analysis, the trained, experienced clinical judgment of
each health-care provider must play a major role in the decisionmaking process and should not be restricted by meaningless
technicalities or subjective definitions that have little to do with
the ultimate welfare of the patient. To mandate a “one size fits all”
standard is to completely eliminate a doctor’s clinical judgment
in the examination and treatment of his/her patients.
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CLINICAL CASE OF THE MONTH
A 64 Year-Old Woman Presenting With Fever,
Confusion, Ophthalmoplegia and Pneumonia
Daniel H. Johnson, MD; Michael Modica, MD; Rachel Coleman, MD; Charles V. Sanders, MD;
Fred A. Lopez, MD
INTRODUCTION
Legionella pneumophila is a major cause of atypical communityacquired pneumonia, which is commonly severe enough
to require hospitalization.1,2 Though primarily a respiratory
infection, Legionellosis involves the central nervous system
(CNS) in up to 50% of patients, and diagnosis can be obscured
by the absence of obvious respiratory symptomatology.3
A reversible diffuse encephalopathy is the most common
neurologic complication, but focal CNS involvement can
sometimes be the initial presentation.4,5,6 We report a case of
a woman infected with Legionella pneumophila presenting
with vague symptomatology and focal neurologic findings.
This report highlights the challenges of early recognition of
Legionella infection when neurologic symptoms predominate.

CASE REPORT
We describe the case of a 64-year-old woman with a past
medical history of chronic hepatitis C infection and hypertension
presenting to the emergency department with several days of
generalized weakness, lethargy, subjective fevers, chills, and
poor oral intake. The patient’s family mentioned that she was
also confused during this period. On initial presentation, the
physical exam was significant for a left lateral gaze palsy, slowed
mentation, and crackles on auscultation of the base of the left
lung. Laboratory values were significant for a serum sodium of
128 mmol/L (normal 135-145 mmol/L) and a platelet count of
89,000/µL (normal 130,000-400,000/ µL). There was also a mild
elevation in creatinine to 1.12 mg/dL. Chest radiograph was
significant for an infiltrate in the area of the left lower lobe,
consistent with pneumonia (Figure 1).
The patient was initially admitted to the medical intensivecare unit for close monitoring of her focal neurologic findings.
The patient was empirically started on ceftriaxone, ampicillin,
acyclovir, and vancomycin to treat a potential central nervous
system (CNS) infection. A lumbar puncture was attempted at
the bedside, but was unsuccessful. The patient later refused a
lumbar puncture attempt with interventional radiology. Due
to the pneumonia, she was also started on ciprofloxacin and
oseltamavir. Blood cultures, sputum culture, and legionella urine
antigen were collected prior to administration of antibiotics.
Overnight the ophthalmoplegia resolved spontaneously, and
on day two of admission, the patient was transferred to the
medicine ward. Antibiotics were de-escalated to ceftriaxone
and levofloxacin, and the patient’s mental status was noted

to have improved. Her hyponatremia and elevated creatinine
normalized by the third day of hospitalization. By day four of her
hospital stay, the patient’s presenting symptoms had completely
resolved, and she was discharged to complete a fourteen-day
course of levofloxacin. One week after admission, her urine
legionella antigen resulted as positive and the diagnosis of
Legionellosis was confirmed.

DISCUSSION
Epidemiology

Legionella pneumophila was first recognized as a causative
pathogen of severe pneumonia in 1976 after an outbreak
among American Legion conventioneers at Philadelphia’s
Bellevue Stratford Hotel.7 Legionella species are aerobic Gramnegative bacteria found naturally in fresh water environments,
and Legionnaires’ disease outbreaks are usually associated with
manmade fresh-water reservoirs, such as building-associated
water systems.8 There has been a recent increase in reported
cases of Legionellosis since the turn of the century, but it is still
unclear whether this represents a true increase in incidence or
changes in testing and reporting practices.8 The most common
presenting symptoms are cough, dyspnea, and high fevers, but
extrapulmonary manifestations such as diarrhea and neurologic
deficits can also be seen.9

FIGURE 1. An AP chest radiograph reveals a left lower lobe consolidation

J La State Med Soc VOL 168 SEPTEMBER/OCTOBER 2016

177

JOURNAL OF THE LOUISIANA STATE MEDICAL SOCIETY
Clinical Presentation

Here we describe a patient presenting with lethargy, confusion,
and an ophthalmoplegia, who was subsequently diagnosed
with a Legionella infection. Legionellosis involves the CNS in
up to 50% of patients, commonly presenting with headache,
somnolence, and varying degrees of encephalopathy.3 Focal
neurologic findings are uncommon, but cerebellar dysfunction,
pyramidal dysfunction, and psychiatric symptoms have been
reported.6, 10-15 Legionellosis presenting with an ophthalmoplegia
or cranial nerve palsy as in our patient is even less frequent.14,
16-18
Proposed theories for the pathogenesis of Legionellaassociated neurologic dysfunction include direct invasion of
brain parenchyma,14,16 neurotoxin production, and autoimmune
mechanisms.4,14,16 The prognosis of neurologic deficits associated
with Legionella infection is not well studied, but there are
numerous case reports and case series of persistent neurologic
symptoms.4,6,14 Our patient’s neurologic symptoms resolved with
antibiotics, an outcome that has also been reported in other
cases in the literature. 3,5,11,14,16
Diagnosis

Timely diagnosis of Legionella infection can be challenging
when there is a lack of sputum production, only mild
respiratory symptoms, or a predominance of extrapulmonary
manifestations.9 Early recognition of the disease is important, as
delay in appropriate therapy has been associated with increased
mortality.19 Diagnosis of serotype 1 Legionella infection can be
confirmed by urinary antigen tests, which have a specificity of
99% but a lower sensitivity of 74%.20 Due to poor sensitivity,
limited detection of non-serotype 1 Legionella, and the inability
in certain settings to obtain these results rapidly, empiric
antibiotic coverage is often needed before a diagnosis can be
confirmed.
Though the heterogeneity of clinical presentation can make
recognition of Legionella infection challenging, there are some
unique clinical predictors which can help assess the likelihood of
Legionella pneumonia. Higher fevers (sometimes with a relative
bradycardia), absence of sputum production, hyponatremia,
elevated LDH, and low platelets have been shown to be
independent predictors of Legionella-associated communityacquired pneumonia (CAP).9 In addition, highly elevated serum
ferritin levels (mean level at initial presentation 1698 ng/
mL) have been associated with Legionella CAP while matched
patients with non-Legionella CAP had levels less than twice the
normal value.21
Treatment & Prognosis

Macrolides and fluoroquinolones are the IDSA-recommended
first-line treatment for Legionella pneumonia.22 Although studies
showed superiority of respiratory fluoroquinolones to the older
macrolides,23,24 more recent trials comparing azithromycin and
levofloxacin have shown no difference in mortality or length
of hospital stay.25,26 Also shorter antibiotic courses (7-14 days)
have been found to have the same cure rates as the previously
recommended duration of 21 days.27,28 A large-scale study from
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the CDC showed a decrease in the case-fatality rate for Legionella
CAP from 26%-10% for the period 1980-1998.29 Implementation
of community-acquired pneumonia (CAP) guidelines, which
recommend empiric use of either azithromycin or a respiratory
fluoroquinolone, could be a reason for the dramatic mortality
reduction seen in community-acquired Legionella pneumonia.30
With recent data showing 90-day mortality non-inferiority of
beta lactam monotherapy compared to beta-lactam-macrolide
combination or fluoroquinolone monotherapy for communityacquired pneumonia,31 empiric use of therapy effective against
Legionella may decline. This would make clinical recognition of
Legionella infection even more important.

CONCLUSION
Legionella is an atypical pneumonia pathogen that can present
with extrapulmonary symptoms including neurologic deficits.
Early recognition and initiation of appropriate therapy against
Legionella species improves mortality. Awareness of the unique
clinical presentations of Legionella-associated infections is
essential for the appropriate antimicrobial management of
patients with community-acquired pneumonia.
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ECG OF THE MONTH
Heart Failure in a Man from Chile
D. Luke Glancy, MD; Glenn A. Cochran, MD; Frederick R. Helmcke, MD
A 49-year-old man visiting New Orleans from Chile comes to the hospital complaining of exertional dyspnea for 2
months with the more recent onset of ankle edema. He is a slender man with a blood pressure of 91/60 mmHg, crackles
at both lung bases, and markedly distended neck veins. His cardiac rhythm is irregular. A soft murmur of mitral
regurgitation and a soft S-3 are heard at the left ventricular apex. All four pedal pulses are easily palpable. Epigastric
tenderness is noted on palpation; although the patient has a history of peptic ulcer disease, the tenderness is probably
due to an enlarged left lobe of his liver, the result of hepatic congestion from his heart failure. A chest radiograph shows
generalized cardiomegaly with an especially large left ventricle. Pulmonary congestion and small bilateral pleural
effusions also are noted. The Figure shows the electrocardiogram recorded on admission.

FIGURE. Admission electrocardiogram in a 49 year-old Chilean man with heart failure. See text for explication.

What is your diagnosis?
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ECG of the Month
Presentation on page 180
DIAGNOSIS: Atrial fibrillation with a ventricular response of 104
beats/minute; Ashman’s phenomenon;1 RV6 > RV5 suggests left
ventricular enlargement;2 right axis deviation (106°) of the QRS
complex with large S waves in leads V5 and V6 indicates right
ventricular enlargement;3 and large QRS voltage in the precordial
leads compared to the limb leads implies a dilated cardiomyopathy.4
The refractory period after a ventricular complex ending a long
R-R interval is longer than the refractory periods after complexes
ending shorter R-R intervals. If the next ventricular depolarization
is early, it usually finds the right bundle branch refractory,
because it has the longest refractory period of any part of the
conduction system. This is the basis of Ashman’s phenomenon
which is manifested in the 4th QRS from the end of the tracing
where a QRS with right bundle branch block follows a short R-R
interval that follows a long R-R interval.1 Also best seen in lead V1
is right bundle branch block in the second QRS, which follows a
short R-R interval. We cannot see the preceding R-R interval, but
it surely is long.
After diuresis an echo-Doppler study and cardiac catheterization
confirm a dilated cardiomyopathy primarily involving the leftsided chambers, a left ventricular ejection fraction of 20%
and moderate mitral and tricuspid regurgitation. Coronary
arteriography shows normal arteries.
Although Chagas cardiomyopathy has some differences from
so-called idiopathic dilated cardiomyopathy,5 aside from direct
or indirect evidence of prior Trypanosoma cruzi infection,6 the
two entities are more alike than different. Because most cases
of Chagas cardiomyopathy in the U.S. are in immigrants or
visitors from Latin America,5,6 serologic testing for antibodies to
T. cruzi is indicated for any Latin American patient with a dilated
cardiomyopathy. Serologic testing in our patient is negative, and
he has been treated as any other patient with idiopathic dilated
cardiomyopathy.
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RADIOLOGY CASE OF THE MONTH
Persistent Lateral Foot Pain
Chris Stark, BS; Neel D. Gupta, MD; Michael Serou, MD; Harold Neitzschman, MD†
A 33-year-old female presents with persistent lateral foot pain. Patient does not recall prior trauma that may have led
to injury. Symptoms are significantly improved with rest and nonsteroidal anti-inflammatory medications.

FIGURE 1A. Axial T1

FIGURE 1B. Axial PD with fat saturation

FIGURE 2. Coronal PD with fat saturation

FIGURE 3. Oblique radiograph of
the right foot

What is your diagnosis?
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Radiology Case of the Month
Presentation on page 182
DIAGNOSIS: Os Peroneum Syndrome

INTERPRETATION OF IMAGES
MR (Figure 1A) axial T1 weighted image demonstrates abnormal
marrow signal within the os peroneum consistent with
edema. MR (Figure 1B) axial proton density with fat saturation
demonstrates edema of the os peroneum as the sesamoid
courses within the peroneus longus tendon. (Figure 2) Coronal
proton density with fat saturation further demonstrates edema
of the soft tissues surrounding the tendon sheath. Correlating
oblique radiograph (Figure 3) of the right foot demonstrates
long curvilinear os peroneum along the anterolateral margin of
the cuboid.

DISCUSSION
The os peroneum is a round or oval-shaped juxta-articular
sesamoid bone that lies within the confines of the peroneus
longus tendon. The sesamoid bone forms as the result of
ossification of a fibrocartilaginous thickening within the
peroneus longus tendon as it courses through the cuboid
notch, which serves to protect the tendon from shear forces.1,2
The cuboid notch is the location where the peroneus longus
tendon is at greatest risk for injury due to the rapid change in
its direction as it travels towards insertion on the the first ray.2
Although the os peroneum is protective against shear forces and
is thus physiologic in most individuals, its inherent rigidity may
occasionally increase risk of peroneus longus tendon pathology.
Whereas a fibrocartilaginous thickening of the peroneus longus
tendon is universally present, ossification and formation of an
os peroneum is seen within 5%-26% of individuals with a slight
male predominance.1 Ossification of this sesamoid bone occurs
bilaterally within 60% of the affected patients and is bipartite
within approximately 30%.3
Patients with painful os peroneum syndrome present with lateral
foot pain that is attributed to a variety of derangements of the
os peroneum and/or the peroneus longus tendon. Sobel et al
described the etiology of the pain syndrome consisting of one or
more of the following: creation of a discontinuity of the peroneus
longus tendon either by acute fracture of the os peroneum or a
diastasis through a multipartite os peroneum, chronic diastasis
and/or a healing fracture of the os peroneum eventually leading
to callus formation and peroneus longus tenosynovitis, attrition
of the peroneus longus tendon, rupture of the peroneus longus
tendon, or an associated enlarged peroneal tubercle on the
lateral aspect of the calcaneus that entraps the peroneus longus
tendon and the os peroneum during excursion of the peroneus
longus tendon.1
Acute presentation is most often due to the sudden rupture
of the peroneus longus tendon or diastasis of multipartite
fragments. The pain of chronic os peroneal syndrome is similar
to that of a sprained ankle and may persist for many years

before diagnosis. This chronic presentation is generally due to
erosion of the peroneus longus tendon or prolonged healing of
an os peroneum fracture. Pain is typically localized to the distal
peroneus longus tendon as it travels along the posterolateral
aspect of the cuboid.4 Symptoms include tenderness and
soft-tissue swelling along the distal peroneus longus tendon.
Localization of tenderness is aided by resisted plantar flexion
of the first ray.5 Numbness and paresthesias may develop
secondary to sural nerve entrapment.6
Misdiagnosis of os peroneum pain syndrome may have
significant consequences, including ankle instability and
peroneal compartment syndrome.3 This syndrome should be
included in the differential diagnosis for all patients presenting
with lateral ankle pain and instability, especially in the context of
recent trauma.7 On plain radiograph, the os peroneum may have
a sclerotic appearance. Axial computed tomography, magnetic
resonance imaging, and radionucleotide scans are commonly
used diagnostic modalities. Bone scan may be helpful in
diagnosis, demonstrating increased radiotracer uptake within
the region of the os peroneum.6 With image interpretation one
must be aware that the os peroneum may be present as bipartite
or multipartite, both of which may be confused with fractures
on radiographs.7
Consensus guidelines for treatment do not currently exist.
Acute management includes immobilization, non-steroidal antiinflammatory medications, and steroid injections. In patients
with persistent pain surgical intervention may be indicated.4
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The History of Otolaryngology In New Orleans
George D. Lyons, MD
FOREWORD
George D. Lyons, MD, now becoming “an elder statesnab,” he
decided summarize the early history of otolaryngology as it
developed in New Orleans.
Francis LeJeune, MD, Sr., a much admired and loved
otolaryngologist, has afforded a great insight through his
memoirs in the early development of our specialty in his report
of Otolaryngology in the South. Dr. LeJune, Sr. began his brief
paper just before his death. Excerpts from this paper have been
used by the American Laryngological Association.
There will be no bibliography. Most of this information was
obtained from Dr. LeJeune’s memoirs, history departments of
the Academy, Touro Infirmary, Eye, Ear, Nose, and Throat (EENT)
archives and interviews with descendants of our early leaders. A
special thanks to them for their time, research, and generosity
of information. There has been some debate regarding the
precision of some of the dates, but they are as chronologically
accurate as possible.

EARLY BEGINNING
The nineteenth century brought about many advances and
changes in medicine. The basic sciences started this revolution
and the clinical specialties followed. With the sophistication of
warfare, there was a true need for specialty surgeons to manage
the wounded. The first specialty recorded in the Vienna Medical
Library was that of “military surgeons,” by order of Emperor
Franz Joseph. Trained physicians were either family practitioners
or surgeons. Many surgeons further directed their efforts into
specialized areas, some of the first were to eye and ear diseases.
There was no formal training available in the U.S.; however,
London, Paris, Heidelberg and Vienna developed specialty
educational opportunities in the mid 1800’s. Before and during
the Civil War, there was little specialty activity in New Orleans.
One of our early giants was Otto Joachim, a Mississippi native
who interned and trained in surgery at Touro Infirmary. He
was an outstanding surgeon and directed his practice to
otolaryngology. He further trained abroad for two years in
Heidelberg and Vienna, returning to be the first to limit his
practice to otolaryngology in the 1880’s. Dr. Joachim established
a free ENT clinic at Touro and Charity Hospitals. He was successful
and bequeathed a large sum of money to establish a hearing
center in New Orleans. It exists today as Joachim Hearing Center,
managed by the EENT Foundation.

U.S. EENT HOSPITALS AND CLINICS BUILT IN THE 19TH
CENTURY
1817
1820
1821
1822
1823
1824
1858
1868
1869
1876
1889

First EENT Hospital in New London, CT
New York Eye Infirmary (later Eye and Ear)
Philadelphia Eye and Ear
Pennsylvania Eye and Ear Institute
Baltimore Eye and Ear
Massachusetts Eye and Ear
Chicago Eye and Ear
NYC Ophthalmology and Clinical Institute
Manhattan Eye and Ear
New Orleans Touro Infirmary
EENT Clinic, New Orleans

Today, most of the surviving institutions are associated with
medical schools, however, in their early days these clinics and
hospitals afforded independent education and training for
many specialists throughout the United States.

DE ROALDES AND THE EENT ERA OF NEW ORLEANS
Dr. Arthur W. de Roaldes was certainly one of the most influential
men in the history of otolaryngology in New Orleans. Dr. De
Roaldes was born in Opelousas, Louisiana in 1849 and died in
New Orleans in 1918. He graduated from Tulane Medical School.
From 1870-1871 he served in the Franco Prussian War and was
awarded the Legion of Honor and was a hero of the time. From
1871-1873, he served as chief house surgeon at Charity Hospital
and was well known for promoting an ambulance service and
a trained nursing staff. Following Charity Hospital, he left for
Vienna where he trained in Otolaryngology. He then returned
to New Orleans and was among the first physicians in the U.S.
to limit his practice to ear, nose, and throat diseases. He had a
successful practice and was involved in a number of civic and
local organizations. In December 5, 1889, he recognized the
need for indigent eye, ear, nose, and throat care in New Orleans,
and with money taken from a kitty from his weekly poker club
he founded the Eye, Ear, Nose and Throat Clinic. This was the
King House which rented for $800 a year. In the first year he was
overwhelmed with its success as there were over 33,000 free
visits. The success of the Eye, Ear, Nose, and Throat Clinic was
due to his collective efforts, as two EENT clinics founded earlier
had failed.
In 1892, new quarters were needed and the EENT Hospital and
clinics were opened in a refurbished boarding house at 203
North Rampart Street. De Roaldes, MD, went public for financial
support of this institution. After five years in operation, it too,
outgrew its facility as the consultations, operations, and indigent
care continued to rise. In 1907, the Silver Dollar Saloon was
purchased at 145 Elks Place and a new clinic for the management
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185

JOURNAL OF THE LOUISIANA STATE MEDICAL SOCIETY

of eye, ear, nose, and throat disorders was constructed. These
were state of the art clinics. The hospital that was planned would
not be a reality until 15 years later due to the lack of funds.
In 1896, De Roaldes, MD, began to lose his sight and though
nearly blind, he retained his position at the EENT Hospital and
continued to lecture residents.
He was a member of the American Laryngological Association
and was elected president in 1907. He left a sum of money for
a triennial prize to the Society. Today, this prize is considered
the most prestigious award that can be given to an American
Laryngological Association member.
The EENT Clinic and Hospital prospered under his devoted care
and was considered to be one of the best training programs in
the U.S. When he retired, he was Emeritus Professor at Tulane
and honored by the EENT Foundation.

THE POST-DE ROALDES’ ERA
Gordon King, MD, who was born in New Orleans in 1876,
graduated from Tulane Medical School in 1897. He trained at the
EENT Hospital under Dr. De Roaldes and became his protégé.
He was elected chief of the EENT Hospital in 1900 and was
appointed professor and chairman of the Tulane Department of
Otolaryngology. He had an untimely death in 1910, killed in a
polo accident at the age of 33. His death was a great loss to the
community and to the hospital.
With the passing of Dr. King and despite his own failing sight,
Dr. De Roaldes resumed the position of Chief of Surgery service
at EENT Hospital, and recruited Robert C. Lynch, MD, as an
associate. Following Dr. De Roaldes’ death in 1918, Dr. Lynch was
appointed surgeon in charge of the ear, nose, and throat service
at the EENT Hospital. Dr. Lynch graduated from Tulane Medical
School, and practiced general medicine in Natchitoches, LA,
for two years. He returned to New Orleans to do post-graduate
work in ear, nose, and throat. He further studied in London,
Paris, Vienna, and Freiburg, Germany. In 1912 he returned to
New Orleans as Dr. De Roaldes’ associate. He became professor
of Otolaryngology at Tulane Graduate and Medical Schools and
was on staff at Touro and Charity Hospitals. While in Vienna, he
studied under Gustav Killian, MD, and became interested in his
new model laryngoscope. He brought this technology back
to New Orleans with him, modified it, and presented it to the
American Laryngological Association and they named it the
“Lynch suspension laryngoscope.” He also described a new
approach for frontal sinus surgery. It is still used today, known as
the Lynch incision to the fronto-ethmoid region. He was a great
teacher, president of the American Laryngological Association
and on the editorial board of the Archives and Annals of
Otolaryngology. He was one of the original directors of the
American Board of Otolaryngology. An automobile accident in
1931 claimed his life at the age of 51.
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THE ERA OF TULANE AND LSU
The accidental death of Robert C. Lynch, MD, in 1931 left a void
in the Otolaryngology Leadership at Tulane and EENT Hospital.
Dr. Lynch had two protegés at the EENT Hospital who would fill
this gap. They were Francis LeJeune Sr., MD. and George Taquino,
Sr., MD. These two stalwarts in our specialty will be taken up
individually. Immediately filling in for Dr. Lynch as co-directors
of the ENT Service at the EENT Hospital were Raymond Hume,
MD, and Francis LeJeune, MD.
Raymond Hume, MD, was named Head of the Tulane
Department of Otolaryngology. Dr. Hume received his medical
degree from Indiana University and did his post-graduate
work there and at the EENT Hospital in New Orleans. He was a
successful practitioner and active in teaching at Touro and the
EENT Hospital. He received the two appointments upon Dr.
Lynch’s death in 1931. He held these positions until his death
from a coronary in 1938. He was survived by a son who practiced
otolaryngology in Mississippi. Dr. LeJeune succeeded Dr. Hume
as sole Director of ENT at the EENT Hospital and Head of the
Department of Tulane.

LSU
In the same year of Dr. Lynch’s death, Governor Huey P. Long
established the LSU School of Medicine. He appointed, with
the approval of the Board of Supervisors, the first Dean, Arthur
Vidrine, MD. At that time, he was superintendent of Charity
Hospital and was approved to hold both posts at Charity and
LSU.
The basic science faculty were recruited from outside of
Louisiana; however, 11 of the 13 clinical faculty Department
Heads were Tulane graduates. Arthur Vidrine, MD, with the
support of Edgar Hull, MD, appointed Homer Dupuy, MD, as the
first head of Otolaryngology at LSU Medical School.

HOMER DUPUY, MD (1871-1936)
Dr. Dupuy was born in New Iberia, LA, and received an AB and
Master degree from Jefferson College. He obtained a PhD from
Loyola University and his medical degree from Tulane in 1897. His
post-graduate work was done at EENT Hospital and he held an
appointment as assistant surgeon from 1899-1915. In 1915, he
was appointed Chief of Otolaryngology at Charity Hospital. He
held a professorship at Loyola University and taught oral surgery
to dental students. He was nationally known for management of
upper jaw cancer, and contributed over 100 articles to medical
literature. He served as President of the Orleans Parish Medical
Society in 1913 and President of the Louisiana State Medical
Society in 1921. During WWI he served on the Louisiana State
Advisory Board and was a member of the Louisiana State Board
of Medical Examiners. Dr. Dupuy was a tireless civic leader
and much sought after dinner speaker. He died at Hotel Dieu
Hospital in 1936, from a bleeding ulcer, while still Head of the
LSU Department of Otolaryngology. He was survived by three
daughters and a son. His son is Homer Dupuy, Jr., MD, a retired
Internist.
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GEORGE J. TAQUINO, SR, MD (1884-1953)
George Taquino, MD, was born in New Orleans in 1884. His
early education was in public schools and Soule’s College in
New Orleans. He was awarded a medical degree from Tulane
University Medical School in 1911 and an Honorary Doctor of
Science Degree from Loyola University in 1942. He did his postgraduate work at the EENT Hospital from 1911-1913 and was
visiting surgeon there from 1914-1921. From 1912-1922, he
was associated in practice with Dr. Clyde Lynch. During WWI he
was a First Lieutenant in General Hospital #14. Dr. Taquino held
an appointment to Charity Hospital from 1921 until his death
in 1953. He also held appointments as senior surgeon at Touro
and Hotel Dieu Hospitals. In 1931 he was appointed Professor
of Clinical Otolaryngology. Upon the death of Dr. Dupuy in
1936, Dr. Taquino was promoted to Professor and Head of the
Department of Otolaryngology and held this position until his
death at the age of 68. Dr. Taquino was a member of numerous
civic, social, and professional societies. Most notable of the latter
was the Academy of Otolaryngology, the Triological, and the
Broncho-Esophagological Societies, the College of Surgeons,
and the American Board of Otolaryngology. At the time of his
death he was associated with his son George Taquino Jr., MD. in
the practice of otolaryngology. “I had the privilege of having Dr.
Taquino as my Professor of Otolaryngology in Medical School;
he was a wonderful and inspiring teacher.” (George D. Lyons, Jr,
MD)

THE HISTORY OF EYE AND EAR HOSPITAL IN NEW
ORLEANS
LeJeune Era

Francis LeJeune Sr., MD. was born in Thibodaux, LA in 1894.
He died in New Orleans in 1977. He graduated from Jefferson
College in Convent, LA and attended Tulane University School
of Engineering. He graduated from Tulane Medical School in
1920. He received his formal ear, nose and throat training at the
EENT Hospital. He entered private practice with Clyde Lynch,
MD, in 1922. He assisted him in the development and use of the
suspension laryngoscope.
Upon the death of Raymond Hume, MD, in 1938, Dr.
LeJeune was appointed Director of the EENT Hospital and
Head of Otolaryngology at Tulane Medical School. In 1940,
Otolaryngology at Tulane Medical School became a department
and he was its first Chairman until 1953.
In 1941, along with Drs. Edgar Burns (urology), Curtis Tyronne
(OB/GYN), Guy Caldwell (orthopaedics), and Alton Ochsner
(general surgery) founded the Ochsner Clinic. These physicians
established the Alton Ochsner Medical Foundation in 1944,
which dedicated its services to medical education, patient care,
and scientific research.
Dr. LeJeune’s academic career as Department Chairman and
Head of ENT at the EENT Hospital did not end in 1953. He
headed a training program at Ochsner Clinic until the late 1950s.
One of his notable trainees, who spent parts of their training

elsewhere and completed part of their training at Ochsner, was
Brown Farrior, MD. Dr. Farrior stayed on staff for several years
as otologist at Ochsner Clinic. More local notables were Jack
Anderson, MD, Wallace Rubin, MD, Frank Norman, MD, and Bill
Beatrous, MD. Like Brown Farrior, Miles Lewis did an otological
fellowship at the Mayo Clinic and returned to Ochsner Clinic for
a year’s training with Dr. LeJeune in broncho-esophagology. He
too stayed on staff, replacing Dr. Farrior as the otologist when
Dr. Farrior left for Tampa, Florida. Other trainees of note were Ed
Stevenson, MD, of Birmingham, AL, and Warren Stassi, MD, of
Monroe, LA.
Dr. LeJeune was referred to as the Dean of Otolaryngology
in New Orleans and as Chief to all who trained with him or
associated with him in the specialty. He was most generous with
his teaching and when he would give a series of lectures, usually
in the old EENT Hospital library, he expected all the residents
in the city to attend. He had no qualms in calling and asking
why you were not there. He also let it be known that he was
available for consultation by phone on any difficult case that he
might help with in the field. He considered all the trainees in the
New Orleans areas as his students and was always proud and
kind to all at board examination time. He did, however, recuse
himself from examining anyone from New Orleans. In the early
1950s, there were many programs approved and available for
residency appointments; for example, there were three services
at Charity Hospital: Tulane, LSU, and independent. There were
private services at EENT Hospital, Ochsner Clinic, VA, and Touro.
The American Board of Otolaryngology, under the guidance
of Dean Lierle of Iowa, recommended that all programs be
university based. The board recommended that Ochsner
Clinic, the EENT Hospital, and VA Hospital join with the Tulane
University Service. LSU would receive the independent service at
Charity Hospital and other Charity Hospital affiliates. The Charity
Hospital independent service was headed at the time by Dr.
Jack Anderson and he had two residents in his service, Warren
Stassi, MD, and Norma Kearby, MD. Warren was allowed to
complete his training with Dr. LeJeune and Dr. Kearby was given
an appointment to LSU. With all the re-shuffling, the universities
were pressed to have full-time chairmen or geographical heads.
As Ochsner Clinic and its programs were well-established, Dr.
LeJeune did not feel he could remain at Tulane and Ochsner. He
resigned his chair in 1953 after 15 years and was replaced by
James McLauren, MD, from Baton Rouge, until which time a fulltime otolaryngologist could be appointed to that service.
He was a one-man recruiting sergeant to get local
otolaryngologists into honor societies and participate in their
programs. He took great delight in residents completing their
certification and election to various otolaryngological posts.
With all this, he established an esprit de corps in the New Orleans
community, which continues today. He instilled the generosity
of teaching to all who followed him. Dr. LeJeune was a man of
the time. Antibiotics were discovered in his career, which had a
profound effect on our specialty. There were doomsayers who
predicted the demise of otolaryngology. However, Dr. LeJeune
was one of our leaders who saw this as a breakthrough for our
specialty, enabling it to tackle serious and many yet unsolved
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problems. He and his generation were the pivotal group who
directed the next and most advanced otolaryngology of all
times.
Nationally he was well-known and appreciated, winning
many awards and being elected to the presidency of our most
prestigious societies. He was past president of the American
Laryngological Association and had won three of its top awards,
the Casselberry award in 1936, the Newcomb award in 1963, and
the de Roaldes award in 1970.
Dr. LeJeune was also past president of the Triologic Society, the
American Academy of Otolaryngology and Ophthalmology, the
American Broncho-Esophagological Society, and the Louisiana/
Mississippi Ophthalmologic & Otolaryngologic Society. He was
a Governor of the American College of Surgeons and author of
78 published articles.

evaluations utilizing the old Samson Classification of
endobronchial lesions. Otolaryngologists worked closely with
the phthisiologists in tuberculosis management. TB was an
occupational hazard among ENT residents nationwide.
Otology

The 50s saw Drs. Julius Lempert and Sam Rosen further develop
deafness surgery. The advent of the operating microscope and
microsurgery founded tympanoplasty. Drs. Wulstein and Zollner
of Germany became renowned in repairing the bombing
defects of the tympanic membrane and ossicular chain. Other
developments in deafness surgery were by Dr. House in Los
Angeles, Dr. Shambaugh in Chicago, and Dr. Shea in Memphis.
Larynology

With his death, he left a legacy for New Orleans otolaryngologists
to follow. All who knew him, respected and loved him.

New advances in the management of laryngeal disorders were
popularized by Drs. Max Som and Joseph Ogura, especially in
conservation surgery for laryngeal cancer.

The Francis E. LeJeune, MD, Lectureship

Rhinology

A note must be made regarding the Francis E. LeJeune, MD,
Lectureship. This lectureship in his name was first associated with
the Louisiana/Mississippi O & O Society. It was not well-attended
and LeJeune, MD, Jr., on the advice of one of the first guest
lecturers, Gabe Tucker, MD, a good friend of Francis LeJeune,
MD, Sr., suggested moving the lectureship to New Orleans. This
lectureship is rotated each year between the teaching programs
of Tulane, LSU, and Ochsner. Later, the Greater New Orleans
Otolaryngology Head and Neck Society joined in with the event
adding to its success.

In the early 50s, Van Alyea, MD, presented new ideas on nasal
physiology affording a new direction from destructive to
functional surgery. This, in turn, led many to reevaluate current
surgical procedures to the nose and upper respiratory tract and
spurned new techniques in nasal surgery.

The 1950s - A Turbulent Decade

The 1950’s brought many changes in the specialty of
Otolaryngology, and many of these changes have persisted
today. The popularity of the specialty diminished with the
advent of antibiotics and vaccines which were proposed
to eradicate most of the infectious diseases. The demise of
otolaryngology was predicted; however, the indigent clinics of
the EENT Hospital and Charity Hospitals continued to overflow
with patients numbering well over a thousand per week. The
ear, nose, and throat problems did not go away.
Following the retirement of Francis LeJeune, MD, from Tulane,
James McLauren, MD, of Baton Rouge was appointed head of
the program. There was no full-time chief. Dr. LeJeune joined Dr.
Alton Ochsner in the early 40s as one of the big five founders
of Ochsner Clinic. He solicited Mercer Lynch, MD, and Brown
Farrior, MD, in the Ear, Nose, and Throat Department. Later Dr.
Myles Lewis and Francis LeJeune, MD, Jr., joined him in this
esteemed faculty which became internationally known.
The ENT clinics were still bustling with diseases such as diphtheria,
tuberculosis, and syphilis with an occasional case of leprosy.
Endoscopy was totally in the province of Otolaryngology and the
tuberculosis patients’ progress were followed by bronchoscopic

188 J La State Med Soc VOL 168 NOVEMBER/DECEMBER 2016

Facial Plastic Surgery

Plastic surgery in New Orleans was controlled by Drs. Neal
Owens and Robert Meade, the well-known Owens-Meade Clinic.
They dealt primarily with congenital and traumatic defects and
little cosmetic surgery was being performed. Dr.pOwens was
Head of the plastic surgery section at Tulane and president of
the American Board of Plastic Surgery. Resident training was
a preceptor fellowship of two years after two-to-four years
of general surgery. If one was chosen for a fellowship in this
program, he had to sign a covenant not to practice within 500
miles of New Orleans after finishing his training.
Three otolaryngologic national groups organized to present
their techniques of facial plastic surgery, especially rhinoplasty:
the Sam Foman and Irving Goldman groups of New York, and
the Maurice Cottle group of Chicago. The first two groups
merged into what is known today as the American Academy of
Facial Plastic and Reconstructive Society (AAFPRS), and the latter
is now the American Rhinologic Society.
Allergy

For the first time allergy was identified as causing many problems
in Otolaryngology. Treatment methods were designed by Franz
Hansel, MD, of St. Louis and Herbert Rinkel, MD, of Kansas City.
Dr. Rinkel’s titration method is still utilized in allergic inhalant
management. The first allergy clinic in New Orleans was set up
at the Eye, Ear, Nose and Throat Hospital.
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The EENT Hospital was the premier training program of the early
50s in the south. Many of our previous department chairmen
graduated from this program. It was interesting in how they
designed their method of staffing. Clinics were divided into
various services directed by practicing physicians. For example,
when Dr. LeJeune joined the Ochsner Clinic, he continued to
do surgery at the EENT Hospital. His service was known as the
LeJeune, Lynch and Lewis service, the three L’s.
Independent Service

Under the guidance of Jack Anderson, MD, the Charity Hospital
Independent Service was activated. He had three residents, a
senior transfer from LSU, a second year from Tulane, and a first
year, Norma Kearby, MD from Houston, Texas, who would later
join the LSU Service.
The LSU Service

Upon the death of George Taquino, MD, Sr. in 1953, Valentine
Fuchs, MD, a decorated veteran of World War II, was appointed
head of the department. Unfortunately, Dr. Fuchs developed
Leriche syndrome and, despite many surgical attempts, had to
have both legs amputated. He still managed the department in
the 50s. In the period after Dr. Taquino’s death, LSU ENT almost
suffered a loss of its program. Staff members that supported
the program to keep it afloat were Drs. Joseph Palermo, George
Taquino Jr., Harry Zoller, Valentine Fuchs, Ashton Thomas, and
the Charity Hospital interns. Special help was provided by the
chief resident on the Tulane Service, Denbo Montgomery, MD,
Sr. He managed to keep the Charity Hospital Services intact,
providing all the necessary surgery. In 1955, LSU recruited Ed
Plowman, MD, as a senior resident from St. Louis University,
George Lyons, MD, from a General Surgery residency, and Chris
Haindel, MD, out of his internship to establish a new LSU Service.
Other residents to join the service were Norma Kearby, MD,
Armond Jacques, MD, and Joseph Palermo, MD, Jr.
There were seven ear, nose, and throat programs in New Orleans
in the early to mid-50s, in which doctors could get approved
training. Most of them were one or two-year programs requiring
preceptorship training before being board-qualified. Approved
programs were located at the EENT Hospital, three at Charity
Hospital (LSU, Tulane and the Independent Service), Touro
Hospital, the V.A. Hospital, and at Ochsner Clinic.
It must be noted that most of the advances that occurred in
Otolaryngology in the 50s were made by private practitioners,
as there was no full-time faculty at either university and little
bench research being performed.
In 1957, under the direction of Dean Lierle, MD, from Iowa
University, president of the American Board of Otolaryngology,
big changes were to be made. He proposed that all teaching
programs in Otolaryngology be university-based. This was
unique in medical specialties, and otolaryngology was the first
to advance it. He came to New Orleans and declared that there
be only two approved programs, Tulane and LSU. Tulane would
affiliate the EENT Hospital, V.A., and Ochsner Clinic. LSU would
take over the independent program at Charity Hospital and

be available to absorb faculty and/or residents from the other
programs. The university programs would be directed by a fulltime department chairman, a new trend. At LSU, Dr. Fuchs was
still department chairman despite his amputations, appointed
George Lyons, MD, in charge of resident training. Tulane had
appointed Harold Tabb, MD, as its new Chairman. He would
assume the full-time position. Luis Rutledge, MD, boarded in
pediatrics and otolaryngology, joined Dr. Tabb full time in the
late 50s. Residents from New Orleans chosen to the Tulane
service were Drs. Harold Cox, Bruce Edrington, and Anthony
Scalco.
In 1958, a search committee was formed to seek a department
chairman at LSU and Irving Blatt, MD, was recruited from
Michigan University to head up the LSU Program.
Interestingly, the merger of these programs was successful due
to the cooperation between the otolaryngological practitioners
in New Orleans. The popularity of the specialty expanded.
Changes in 1960 - The Beginning of the Academic Years

Following the famous site visit in 1958 all ENT programs in New
Orleans began reorganizing. For a program to be accredited the
American Board of Otolaryngology (ABO) demanded that the
program be university-based and have full-time or equivalent
faculty. Geographical full-time staff was acceptable; therefore,
university practices were encouraged. Due to the complexities
of this decree, the individual programs with their affiliates would
be handled separately.
LSU ENT - Blatt Era

In 1958, Valentine Fuchs, MD, department chairman, had
serious peripheral vascular problems which required multiple
surgeries and ultimately bilateral leg amputations. The service
was managed by clinical faculty. George Lyons, MD, was given
a part-time appointment by Dean Jack Fenerty, MD. A search
committee was selected to recruit a full-time chairman. The pay
was $8,000 with consultation privileges from only the ENT faculty.
These were LSU rules at the time and the package was quite
unattractive. In 1960, Irving Blatt, MD, was chosen as chairman
to the department and recruited Charles Abdo, MD, to join
the faculty. They were the first full-time LSU otolaryngologists.
Dr. Blatt recruited a full-time staff of audiologists and speech
pathologists, a much needed service, under the direction of
John Peterson, MD. During this period the medical school built
a new wing to the Tulane Avenue location and a section was
devoted to ENT. It consisted of five rooms replacing the old one
room, one secretary that was shared by four departments. With
these additions, the department was able to obtain training
grants for resident research.
Government. This would allow an expansion for all facilities.
Loyola Dental School was taken over by LSU and was housed
on this campus. It would eventually serve as a location for the
permanent buildings. It would be the home for the expanding
audiology and speech sections of the department. Later, under
Dr. Peterson’s leadership a new school of allied health was
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founded which included audiology and speech, he was the first
dean. allied health sciences was first located in the old barracks
then moved to the new nursing school building at 1900 Gravier
Street.
Dr. Blatt had applied for and was granted Kresge support to
develop a hearing research laboratory of the South. Michigan
University, where Dr. Blatt trained, housed the northern unit.
Charles Berlin, MD, was chosen to direct this laboratory which
was located in the Florida Ave. barracks. These temporary
buildings were used well into the 80s, until the entire department
consolidated and moved into the newly constructed Lion’s
Building at 2020 Gravier St. across the street from the Nursing/
Allied Health School.
In the mid 60s, Dr. Abdo left LSU to enter private practice in Las
Vegas, Nevada. In 1968, Dr. Blatt recruited Mervin Trail, MD, from
John Hopkins University to be director of the training program.
In 1969, Dr. Blatt left LSU for private practice and in 1970 George
Lyons, MD, was appointed acting chairman of the department
until a search committee could select a permanent chairman.
Notable graduates of the LSU ENT program prior to 1955
were Spencer McNair, MD, (‘30), the first to finish the program,
affectionately known as the “Mushroom Doctor”. His favorite
past time was collecting wild mushrooms and on one stormy
occasion he was lost in the woods for three days. He was a
popular practitioner and his disappearance created quite a
community concern. He survived and practiced well into the
70s.
H. Ashton Thomas, MD, (’33) one of the first presidents of
the American Rhinologic Society (ARS) and secretary of the
Louisiana State Medical Society for many years. Gerald Joseph,
MD, (’42) one of the founders of the Baton Rouge Clinic and also
a president of the ARS. Anthony Failla, MD, (’47) was also a past
president of the ARS.
Lyons Era (70s-90s)

In 1970, the search committee selected George Lyons, MD, as
the new chairman of LSU Otolaryngology. Mervin Trail, MD,
had joined practice with Dr. Wallace Rubin, MD. Drs. Lyons and
Trail were considered geographical full-time faculty, approved
by the ABO, as there were no practice opportunities at the
university. This was an exciting period in otolaryngology, for as
predicted, there were many innovative techniques and much
new available technology. The program was increased to three
years of otolaryngology, with a prerequisite of one year of
general surgery. In 1971, the Veteran’s Hospital was added as
an affiliate. Later in this decade, Earl K. Long Hospital in Baton
Rouge was an additional affiliate. Tulane was constructing their
new University Hospital and clinics. LSU was asked to join Tulane
at the EENT Hospital. Turf battles were rampant and these new
affiliates afforded opportunities to further ENT’s surgical scope.
The program had grown to three residents a year. There were
many applicants, therefore, the program was increased to two
years of general surgery and four years of otolaryngology.
In the early 1980s, the EENT Hospital planned a new hospital.
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LSU Ophthalmology Department under the direction of Herb
Kaufman, MD and LSU Otolaryngology Department joined with
the Lion’s Club of Louisiana to build the Lion’s Eye and Ear Clinics
at 2020 Gravier St. This would be the first clinics available for a
university practice. It was hoped that the EENT Hospital and the
Lion’s Clinics could be housed as one, but this was not to be. The
EENT Foundation built their new hospital on Napoleon Avenue
adjacent to Baptist Hospital. At this juncture LSU planned to take
over Hotel Dieu Hospital as their University Hospital; however,
politics prevailed and Hotel Dieu became Charity West. This
was a disappointment to Allen Copping, MD, chancellor of the
Medical Center, who planned to further develop the west side of
Claiborne Ave. into one large LSU Medical Campus.
Although the Earl K. Long Hospital affiliate was successful,
there was a conflict with general surgery over head and neck
procedures. This affiliate was transferred to University Hospital
in Lafayette in 1991. It has operated well under the capable
management of Bradley Chastant, MD.
After the Lion’s building was completed, George Lyons, MD,
became full-time and the Kresge Laboratory moved from the
Florida Ave. Campus to 2020 Gravier St. From an EENT Foundation
grant, a multi-channel cochlear implant program was formed,
one of five of its kind in the world. The surgeons on the team
were Drs. Herbert Marks, Dan Mouney, and George Lyons. The
work up and rehabilitation team was Drs. Linda Hood and Jack
Cullen from the Kresge Laboratory and Tammy Crabtree, MD,
from the EENT Hospital. The results ranked with the worlds
best and continued with Drs. Marks and Parkins as surgeons.
This experience was most important as it was the first major
successful clinical research effort with the Kresge Laboratory.
A voice clinic was opened and operated by LSU in the new
EENT Hospital. When EENT Hospital was sold to Tenet Health
Care HMO, the EENT Foundation afforded LSU Otolaryngology
Department a grant to furnish a new voice clinic at 2020 Gravier
Street. During the 80s and into the 90s faculty increased to
cover the expansive needs of otolaryngology. Regionalizations
in all the medical and surgical specialties were happening. ENT
controlled broncho-esophagology; however, with the advent of
the flexible endo-scopes, became dominated by the respiratory
internist and gastroenterologist. On the other hand, the
residents were trained in all aspects of head and neck surgery.
The EENT Foundation should be recognized for its support to
otolaryngology and ophthalmology in New Orleans. Not only
was it at one-time the premier training program in the south,
but it supported other training institutions as well. In the 70s,
the EENT Board purchased the first commercially available CO2
laser and supported courses to train many physicians in its use.
The Foundation (replaced the Board in 1980) granted one of
the first multi-channel cochlear implant programs, helped in
refurbishing many existing clinics, and provided indigent care
for eye and ENT diseases in the New Orleans community.
Manpower studies in the 90s projected an over population of
otolaryngologists. The American Board of Otolaryngology cut
all programs 25%, in LSU’s case one resident a year. The program
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changed again this time to one year of general surgery and four
years of otolaryngology post-graduate fellowships became
popular in cancer, plastic, otology, and laryngology.
Trail Era (90s)

Who knows what the next decades of medical care will bring?
From the LSU Department of Otolaryngology, three academic
chairs have been funded, Drs. Charles Berlin, George Lyons, and
Mervin Trail.
Cochlear Implant

Mervin Trail, MD, was selected to replace George Lyons, MD, as
department chairman in October of 1993; Dr. Lyons was to stay
on part-time until 2004. This was a stepping stone for Dr. Trail
as he was appointed acting chancellor of the medical center in
June of 1994, then chancellor the following year. He was also
appointed Director of the Stanley Scott Cancer Center and
negotiated a new building with support of Tenet Health Care.
This new facility was built behind and connected with the Lion’s
Clinic at 2020 Gravier. The LSU ENT Department and Kresge
would move into these new quarters releasing the ground floor
of 2020 Gravier for a new student learning center in October
2000.
Nuss Era (90s and 2000s)

Daniel Nuss, MD, finished the LSU ENT program in 1987. He was
appointed an assistant professor and served on the faculty for
one year. He received an invitation to join Eugene Meyers, MD,
at Pittsburg University for a 2 year skull base fellowship and one
year more on their staff. Dr. Nuss returned to LSU in July 1991 as
an associate professor. He was appointed acting chairman of the
department in January 1995 after Dr. Trail became chancellor.
From a national search he was selected as department chairman
in January 1996 and remains in this office.
Private Practice

During the 70s-present, private practice has changed
considerably. Prior to the 70s there was little available health
insurance; however, the cost of medicine was affordable. For
instance, in the 50s at the EENT Hospital, it was possible to do a
tonsillectomy and adenoidectomy for the total cost of $100. This
included pre-op check by family physician, routine lab work,
one day hospitalization, hospital and post-op visits, anesthesia,
and the surgeon’s fee. Compare this with today’s cost even with
inflation. Health insurance arrived and demanded the patients
to be hospitalized for two days to qualify for reimbursement. It
was much later that they realized their error and then cut it back
to a one day stay, despite complaints by the surgeons. This was
repeated over and over and increased the cost of hospitalization,
created bed shortages, and escalated fees.

In the late 1980s, the EENT Hospital was successful with
implanting single-channel cochlear implants. Due to this
success, an invitation was extended from Graeme Clark, MD,
the pioneer of the multi-channel cochlear implant, to our
team to teach and participate in a seminar using this new
technology. The developers of this technology began to
standardize the procedure, at this early meeting. The multichannel cochlear implant, “bionic ear,” has brought hearing
and speech understanding to tens of thousands of hearing and
speech impaired people with severe-to-profound hearing loss
in more than 80 countries. Through a combined effort of EENT
Foundation, staff EENT support, and Kreske Hearing Research
Laboratory (LSU-housed), the multi-channel cochlear implant
technology was brought to the hospital. Surgeons on this
team were Drs. Herbert Marks, Dan Mouney and George Lyons.
The EENT Hospital was one of the first of five successful multi
channel implant programs in the world. This Otologic Surgery
technology has grown and advanced with many cases of
neurological deafness helped with life-changing results.
Other New Technologies

The EENT Hospital purchased the first CO2 surgical laser and
associated optics in New Orleans. The technology was so new,
there were no surgical courses available to instruct doctors on
the use of the laser. After developing a surgical course for its
doctors, the course was attended by doctors from all over the
world. Drug studies and numerous other new technologies were
introduced at the EENT Hospital.
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In 1971, at a British National meeting in Edinburgh, Scotland, a
committee was appointed by the Academy of ENT to study the
effects of the British National Healthcare System, the largest
HMO in the world, on patient care. Medicare was on the way.
To a man on that committee, all felt that the U.S. would have
a similar system within 10 years. It did not happen. Instead, in
1980, private HMO’s. With all these great plans medical cost have
sky rocketed, profits transferred to administrators and private
care has bogged down trying to conform to their requirements.
The U.S. government is still studying national health systems
and is gaining advocates.
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Vibrio Mimicus as the Rare Cause of Acute
Diarrheal Illness
Samuel Muller; Heather Chau, MD; Kristi Boudreaux, MD
Vibrio mimicus, although named for having many of the same virulent factors as Vibrio cholera, is a rare cause of significant
gastrointestinal illness. Like many of the Vibrio species, the strongest risk factor for V. mimicus infection is seafood
consumption. After consuming crabs, a 64-year-old male presented with a three day history of voluminous, non-bloody,
water diarrhea. The severity of the diarrhea caused the patient to have orthostatic hypotension and acute kidney injury,
which improved with fluid resuscitation. The diarrhea resolved in 24-hours, and the patient was discharged without
medications. Stool studies later returned positive for V. mimicus. Clinicians, especially those in coastal regions, should
consider this rare pathogen in the setting of refractory diarrhea and a history significant for seafood consumption.
With early clinical suspicion, clinicians can focus on volume repletion while limiting the use of anti-microbials.

INTRODUCTION
Vibrio mimicus was incidentally identified as a new species in
1981 during a study originally designed to further define the
biochemical characteristics of Vibrio cholera.1 In 1983, V. mimicus
was identified from the isolates of 21 patients referred to the
Centers for Disease Control (CDC), in which 19 isolates were from
stool samples and two were from acute otitis.2 The species gets
its name for “mimicking” its counterpart V. cholera: much like V.
cholera, it produces an enterotoxic hemolysin which enhances its
virulence, along with other factors like enterotoxins, proteases,
and hemagglutinin.3 However, disease related to V. mimicus is
less severe and not known to cause epidemics, for which cholera
is well known. The most commonly reported illness caused by
V. mimicus reported in the literature is gastroenteritis; however,
V. mimicus has also been associated with septicemia4 as well as
a mycotic abdominal aortic aneurysm.5 To our knowledge, this
paper is the first clinical review of the reported case studies of
clinically significant disease caused by V. mimicus.

CASE REPORT
A 64-year-old African American male presented to the
emergency department with a three-day history of voluminous,
non-bloody, watery diarrhea occurring 6-7 times per day.
This began acutely after consuming crabs at a local seafood
restaurant, and was associated with abdominal cramping,
lightheadedness, and nausea without vomiting. He denied any
previous medical or surgical history. He smoked a half pack per
day of cigarettes for five years, and he denied any alcohol or
intravenous drug abuse. His family history was only significant
for hypertension. He took no medications at home and denied
recent antibiotic usage. On presentation, the patient’s vital signs
revealed a temperature of 97.6°F, a blood pressure of 116/83,
heart rate of 95, respirations 16-18 per minute, and an oxygen
saturation of 100% on room air. On exam, the patient was found
to have orthostatic hypotension with an increase in heart rate
from 102 to 126 when he stood upright from a sitting position.
Otherwise, the patient’s physical exam was normal. Laboratory
values were significant for a creatinine of 4, BUN of 29, potassium
of 6, bicarbonate of 9, and anion gap of 10. EKG revealed no
changes consistent with hyperkalemia. The patient received
Kayexalate and approximately 24 hours of fluid resuscitation
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with normal saline. Creatinine improved to 1.7, BUN to 27,
potassium to 4.3, and bicarbonate to 11, and with improvement
of the diarrhea and resolution of his lightheadedness, the patient
was discharged home without medications. Later, stool studies
returned positive for V. mimicus.

DISCUSSION
Most reported cases of V. mimicus in the literature describe
intense gastroenteritis with voluminous, watery diarrhea;
however, as seen in table 1, other clinical manifestations have
been reported, including fever, acute renal failure secondary to
dehydration, bloody diarrhea, and a mycotic abdominal aortic
aneurysm. In our described case, while the patient did present
with acute kidney injury (with subsequent hyperkalemia), and
a profound non-anion gap metabolic acidosis, both related to
significant voluminous diarrhea, his hospital course was relatively
uncomplicated. His clinical picture improved with aggressive
rehydration therapy and supportive care. The most important
initial therapeutic intervention in gastroenteritis secondary to
V. mimicus is likely volume repletion. Anti-microbial therapy has
not been adequately studied in controlled trials; however, it may
be reasonable to add a fluoroquinolone in severe cases that are
refractory to standard fluid resuscitative efforts.
Chitov et al.6 is a particularly unique description of a clinically
significant outbreak of V. mimicus as it includes 306 affected
patients, all of whom were infected following a dinner at an
academic institution. With use of a questionnaire survey, Chitov
and co-investigators compiled data on the relevant symptoms
experienced by the 306 affected patients. The most commonly
reported symptom was diarrhea which was reported by 91% of
people. Not surprisingly, the other reported symptoms consisted
of abdominal pain (66%), vomiting (27%), and fatigue (64%).
This report of such an extensive outbreak allowed clinicians
to better understand the clinical manifestations of V. mimicusrelated disease.
In conclusion, V. mimicus remains a rare cause of diarrheal illness;
however, clinicians, especially those in coastal regions, should
suspect this pathogen in the setting of refractory diarrhea and
a history significant for recent seafood consumption. With early
recognition or clinical suspicion, clinicians can focus primarily
on volume repletion while limiting the use of anti-microbials.
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TABLE 1: Reported cases of V. mimicus disease in the literature, with the described patient demographics, symptoms experienced, reported
exposure, as well as clinical course and sequelae
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Irreducible Indirect Inguinal Hernia in Premature
Infant with Ectopic Uterus and Bilateral Adnexa
Hassan Ibrahim, MD; Mohga Khaled, MD; Thomas Gates, MD; Hilary Trice, Pharm. D;
Guillermo Sangster, MD
Indirect inguinal hernia is one of the most common congenital anomalies in children, with a reported prevalence
of 0.8-4.4%.1 About 15-20% of hernias in female infants contain ovary, and in rare cases a fallopian tube.2 However,
only a few cases contain the uterus and both ovaries in the hernia sac.3 The normal anatomy is altered when an
ovary is trapped in a hernia sac, and these changes make torsion more likely and increase the risk of infertility.
Although an irreducible ovary is not at great risk of compression of its blood supply, in these occurrences, ovarian
torsions have been reported in 2%–33%, emphasizing the importance of early surgical repair in irreducible hernias,
even in asymptomatic patients.4 The presentation of an asymptomatic palpable movable mass over the labium
major always suggests sliding hernia with ovary. To our knowledge, only a few reports of hernia sac containing
uterus, fallopian tube, and ovary in a female patient have appeared in the literature. We suggest that sonography
be performed routinely in female infants with an inguinal hernia containing a palpable movable mass. We present
a rare case of premature female infant with a labial mass containing the uterus, both ovaries, and fallopian tubes.

CASE REPORT

DISCUSSION

Baby A was born at 23 weeks’ gestation weighing 540 g. Her
stay in the neonatal intensive care unit was complicated by
respiratory distress, sepsis, hyperbilirubinemia, retinopathy of
prematurity, and Broncho pulmonary dysplasia. On day 136 of
life, during physical examination, the patient was in no acute
distress with normal vital signs. A 35-mm soft circular bulging
mass at the superior aspect of the left labium was palpated,
with otherwise normal external female genitalia. The mass
was non-reducible with no overlying erythema or edema. Her
abdomen was soft, non- tender, and non-distended with normal
bowel sounds. Complete blood count and urinalysis results
were unremarkable. Palpable mass in the labia majora may be
bowel hernia, A lymph node, a hydrocele of the canal of nuck, an
abscess, hamartoma, lipoma, or a mesothelial cyst.5

Inguinal canal development goes through complex events
involving the gubernaculum and the process vaginalis. In a
normally developed female fetus the process vaginalis usually
obliterated by 8 months of gestation.6 Indirect inguinal hernia
containing genital organs in a female patient is usually caused by
passage of genital organs along with the round ligament to the
inguinal canal and labia majora due to incomplete closure of the
processes vaginalis. Indirect inguinal hernia has been reported
to contain the ovary with or without portions of the fallopian
tube 15%-20% of the time.7 Inguinal hernias that contain the
uterus and both ovaries are thought to be extremely rare.8,9

Ultrasound of the left labia showed a large, fluid-filled left
inguinal hernia, containing multiple bowel loops as well as
the uterine fundus. The hernia sac contains two small rounded
anechoic structures likely representing the patient’s ovaries
(Figures 1 and 2).

COURSE
In the present case, Laparoscopic evaluation of the hernial
sac (left inguinal canal) revealed the uterus, ipsilateral ovary,
fallopian tube, and the opposite adnexal mass. Evaluation of the
right inguinal canal did not have any hernia. After evaluation, we
noted the entire uterus as well as bilateral fallopian tubes and
ovary had all quite compressed in the sac, but did all appear to
be intact and viable with no signs of necrosis or strangulation.
We were able to expand the internal canal, and reduce the
uterus, as well as the bilateral ovaries and fallopian tubes down
throw the internal ring, back into the peritoneal cavity.

In addition to an ovary-containing hernia, diagnostic
considerations for a labial mass in an infant or child include a
localized fluid collection in the inguinal canal (hydrocele of the
canal of Nuck), a bowel- containing hernia, and an enlarged
lymph node, an abscess, hematoma, lipoma, or a mesothelial
cyst.10 Because of the wide-differential diagnosis, especially in
infants and cases in which the physical examination is limited,
high-frequency, high-resolution sonography with color Doppler
imaging plays a central diagnostic role in the evaluation and
characterization of labial masses.11 The key to making the
correct diagnosis can be made by visualizing vessels entering a
mass with ovarian or uterine morphologic characteristics and by
depiction of absent peristaltic activity and recognizing ovarian
morphologic characteristics in the region of the palpable labial
mass.
Sonographic assessment of ovarian blood flow is important
for determining viability and optimal timing for surgical
management. Strangulated herniated ovaries and uterus
become engorged and are not as mobile and compressible
as loops of intestine, with an increased risk of infertility if not
diagnosed and managed promptly.12,13
T. Okada et al. described some hypotheses concerning the
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potential origin of indirect inguinal hernia containing the entire
uterus, ovaries, and Fallopian tubes. First, the broad ligament of
the uterus may be induced to track the uterine and contralateral
ovary and Fallopian tube when the ipsilateral ovary and Fallopian
tube herniate into hernia sac. Second, fixed uterine ligaments,
such as the broad uterine ligament or ovarian suspensory
ligaments, may be weak. Third, the high intra-abdominal
pressure caused by crying may cause an indirect inguinal hernia
containing the entire uterus, ovaries, and Fallopian tubes.3

CONCLUSION
Sonography is very useful tool for diagnosing herniation of the
uterus or ovary as a cause of a nondeductible labial mass in
our case. High-resolution, high-frequency sonography played
a central diagnostic role by showing a fixed mass with clearly
ovarian or uterine morphologic characteristics.
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Pseudo-Thrombotic Thrombocytopenic Purpura
due to Severe Vitamin B12 Deficiency
Paul A. Trubin, MD; Justin A. Edward, MS; Monica Dhand, MD
As a subset of microangiopathic hemolytic anemia, thrombotic thrombocytopenic purpura can present with a
constellation of symptoms similar to the hemolytic anemia attributed to severe vitamin B12 deficiency. There have
been few case reports in the medical literature concerning the development of a clinical syndrome consistent with
microangiopathic hemolytic anemia attributable to B12 deficiency. We report a case of B12 deficiency leading to
microangiopathic hemolytic anemia that was corrected solely with a ten-day course of intramuscular cobalamin
replacement. Prompt diagnostic and clinical evaluation utilizing specific exclusion parameters can promote accurate
and safe treatment of the clinical syndrome of microangiopathic hemolytic anemia related to B12 deficiency.

INTRODUCTION
Microangiopathic hemolytic anemia denotes an anemia due to
fragmentation of erythrocytes in the setting of their traversing
partial vascular occlusion or abnormal vascular surfaces under
increased shear stress within small vessels.1 Examples of
syndromes and clinical presentations in which microangiopathic
hemolytic anemia is known to occur include the relatively
common disseminated intravascular coagulation and associated
malignancies, vasculitis as in systemic lupus erythematosus,
other autoimmune conditions including systemic sclerosis and
antiphospholipid syndrome, hematopoietic stem-cell or organ
transplantation, severe preeclampsia, eclampsia and hemolysis,
elevated liver-enzyme levels, and low platelet (HELLP) syndrome,
and malignant hypertension. Moreover, a more recent grouping
of disorders encompassing microangiopathic hemolytic
anemia has been proposed known as the primary thrombotic
microangiopathy syndromes. These are a diverse set of disorders
with the following unifying features: microangiopathic
hemolytic anemia, thrombocytopenia, and organ dysfunction;
the thrombotic microangiopathies are defined by evidence
supporting a defined cause.2 The primary thrombotic
microangiopathy syndromes include nine subcategories and
both hereditary and acquired etiologies. These syndromes
comprise entities such as thrombotic thrombocytopenic
purpura (in hereditary and acquired forms), hemolytic
uremic syndrome, and complement-mediated, metabolismmediated, coagulation-mediated, drug-mediated (as both
immune phenomenon and toxic dose-related reaction), and
complement-mediated thrombotic microangiopathies.
Within the category of metabolism-related primary thrombotic
microangiopathy, abnormal B12 metabolism has been suggested
as an underlying etiology. Furthermore, reports of B12 deficiency
through a variety of mechanisms have surfaced in the setting
of clinical syndromes of microangiopathic hemolytic anemia
and thrombotic microangiopathy. Overall, however, there
have been relatively few case reports and series in the medical
literature concerning the development of microangiopathic
hemolytic anemia or thrombotic microangiopathy attributable
to abnormal B12 metabolism3-5 or B12 deficiency.2,6-8 In addition,
there are fewer reports highlighting the use of cobalamin rather
than plasmapheresis for presumptive microangiopathic anemia
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related to B12 deficiency.7,9 Presented herein is a case of B12
deficiency due to pernicious anemia leading to microangiopathic
hemolytic anemia and concurrent thrombosis accompanied by
a brief review of the pertinent literature.

CASE REPORT
A 41-year-old African American woman with hypothyroidism
presented reporting two months of fatigue and left lower leg
pain. Her pain had worsened in intensity, and she reported
associated episodes of calf tenderness and swelling exacerbated
upon exertion were reported. She denied recent trauma,
immobilization, or travel. The patient also denied confusion,
dizziness, or fever, but did endorse shortness of breath upon
exertion and recent heavy menstrual periods.
Vital signs were within normal limits. Mild edema, calf tenderness
and ecchymosis of the left lower leg and pale conjunctiva
were noted. Laboratory analysis revealed hemoglobin 5.6
g/dL, hematocrit 16.9%, platelet count 92 x 109/L, white
blood cell count 6.4 x 109/L, reticulocyte count 3.3%, mean
corpuscular volume 113.2 fL, lactate dehydrogenase 3137 IU/L,
homocysteine 69.5 µmol/L, and normal creatinine. Marked
schistocytosis (2+) was revealed upon peripheral blood smear.
Non-occlusive thrombus in the left popliteal vein was discovered
on lower extremity ultrasound. A diagnosis of presumed
pernicious anemia was made. The patient was transfused two
units of packed red blood cells and responded appropriately.
Further laboratory investigation revealed a vitamin B12 level
<50 pg/mL with unremarkable iron studies. ADAMTS13 activity
was measured at 67%, excluding the diagnosis of thrombotic
thrombocytopenic purpura. Treatment with intramuscular
vitamin B12 over 10 days resulted in significant improvement of
anemia and thrombocytopenia (Table 1). Additional workup was
positive for anti-parietal cell and anti-intrinsic factor antibodies,
confirming the diagnosis of pernicious anemia.

DISCUSSION
Although the clinical presentation and thrombocytopenia in the
case described may be concerning upon initial consideration
for thrombotic thrombocytopenic purpura, further inspection
of peripheral blood and other laboratory values can disclose
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alternative diagnoses and etiologies for microangiopathic
hemolytic anemia and thrombocytopenia. While the pentad
traditionally associated with TTP includes microangiopathic
hemolytic anemia, thrombocytopenia, neurological symptoms,
fever, and renal dysfunction, it is often not present in its entirety
as patients present to medical attention. Patients presenting to
the emergency department with the triad of hemolytic anemia,
schistocytosis, and thrombocytopenia certainly merit screening
for TTP, as this can be a lethal disease. Some estimates of
overall mortality in the absence of proper treatment have been
placed as high as 90%. Treatment with plasma infusion affords
repletion of ADAMTS13 in deficient individuals in the case of
hereditary TTP.10 In the setting of acquired TTP, a controlled
trial has suggested a 78% survival rate when plasma exchange
is utilized.11 Another mainstay of therapy of TTP – whether
hereditary or acquired – is the administration of glucocorticoids,
while immunomodulatory molecules such as rituximab may
be indicated in refractory cases. Rarely is the use of dialysis
necessary. Given the high mortality in the absence of treatment,
even patients without true TTP are often treated with these
therapies.12
There exists an impressive diversity of syndromes, both acquired
and hereditary, that may account for such a clinical picture
of microangiopathy and thrombocytopenia. Not only have
genetic or acquired derangements in ADAMTS13-mediated
cleavage of von Willebrand Factor been described as the
underpinnings of thrombotic microangiopathy (as in TTP), but
also complement-, toxic-, drug-, coagulation-, and metabolicmediated pathophysiologies.2 Metabolic causes for thrombotic
microangiopathy identified thus far appear to involve
specifically vitamin B12 metabolism.2 In children, for example,
mutations in the gene encoding the methylmalonic aciduria
and homocystinuria type C (MMACHC) have been identified that
result in abnormal cobalamin C metabolism, termed cobalamin
C disease, which in turn has been associated with endothelial
dysfunction, platelet activation, coagulation cascade activation,
and increased expression of tissue factor.13 This disorder is
treated with infusion of hydroxycobalamin.
More recently, there have been rare reports of B12 deficiency
causing a thrombotic microangiopathy with thrombocytopenia
and a “pseudo-TTP” syndrome. A review from 2015, compared
the 13 published cases of such pseudo-TTP that presented with
extreme hematologic abnormalities resulting from deficiency
of vitamin B12, while also presenting a fourteenth recorded case
of this rare syndrome.8 It has previously been reported that
elevated lactate dehydrogenase levels, high mean corpuscular
volume, and low reticulocyte counts together suggest a
thrombotic microangiopathy related to B12 deficiency and
should prompt further investigation.6 A similar conclusion was
found in reviewing cases of pseudo-TTP and TTP, which noted
that the most helpful parameter in differentiating pseudoTTP from TTP is the absolute reticulocyte count, as patients
with pseudo-TTP attributable to B12 deficiency tend to remain
reticulocytopenic.8 Interestingly, our patient exhibited similar
reticulocytopenia when compared to patients with TTP (Table
2). LDH levels may also be useful in differentiating these clinical
entities, as the majority of patients with true TTP exhibit LDH

levels < 2500 IU/L, while levels exceeding 2500 IU/L may alert
the provider to the possibility of pseudo-TTP with B12 deficiency.8
In a small retrospective study comparing 7 patients with
pseudo-thrombotic microangiopathy (pseudo-TMA) due to B12
deficiency with 6 patients with true TTP, pseudo- TMA patients
demonstrated higher mean levels of lactate dehydrogenase,
higher platelet count, and lower reticulocyte count when
compared with their counterparts afflicted with TTP. When
compared to patients with B12 deficiency without evidence of
a microangiopathic hemolytic anemia, pseudo-TMA patients
demonstrated lower vitamin B12 levels and were more likely to
have pernicious anemia.6 These laboratory findings may provide
insight into the initial differentiation between TTP and a pseudoTMA syndrome (Table 2).
As early as 1998 and 1999, two French investigators published
separate reports of individuals exhibiting the phenomenon of
B12 deficiency mimicking TTP.14,15 These patients exhibited LDH
levels well above the aforementioned 2500 IU/L, at 5700 IU/L
and 7900 IU/L in the respective reports. One of these patients
received plasma exchange initially. Following this study, a case
of schistocytosis with B12 deficiency was again initially treated
with plasma exchange.16 In 2006, a case series highlighted 6
patients with B12 deficiency that presented with a clinical picture
of pseudo-thrombotic microangiopathy; the frequency of this
clinical presentation was 2.4% in a cohort of more than 250
patients with documented B12 deficiency.17 This same group
of investigators has also described pseudo-TTP in 2 patients
with food- cobalamin malabsorption.18 A subsequent case
review describes initiation of plasma exchange for a syndrome
consistent with TTP, however, the patient was found to be
without clinical or laboratory response after the fifth session
exchange. Further workup was pursued, and a bone marrow
aspirate and biopsy demonstrated hypercellular marrow with
erythroid hyperplasia and atypia without evidence of blast cells
or chromosomal abnormalities. B12 level was within normal
limits in this case; however, methylmalonic acid level was found
to be several orders of magnitude greater than the upper limit
of normal, prompting testing for anti-intrinsic factor antibodies,
which were identified.9 The patient was subsequently diagnosed
with pernicious anemia and treated with intramuscular
cyanocobalamin rather than plasma exchange, with notable
clinical and hematologic improvement. Most recently, a similar
clinical picture was initially identified by the authors as TTP given
the triad of schistocytosis, thrombocytopenia, and elevated
lactate dehydrogenase in a Jehovah’s Witness; interestingly,
while plasma exchange was primarily offered given the clinical
suspicion for TTP, the patient declined the intervention on
the basis of her religious beliefs – a component of the case
acknowledged by the authors as helpful in pursuing the correct
diagnosis. Further testing revealed normal ADAMTS13 activity,
while B12 was significantly low; anti-intrinsic factor and antiparietal cell antibody positivity confirmed the diagnosis of
pernicious anemia, and remarkable clinical and hematologic
improvement were noted in this patient as well after initiation
of intramuscular cyanocobalamin.7
The essential point of distinguishing between the various
underlying causes of microangiopathy lies in the ultimate
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identification of correct management decisions for patients. As
demonstrated in our case above and the similar cases referenced
herein, the choice of therapy directed towards B12 deficiency
rather than towards immediate management of thrombotic
thrombocytopenic purpura resulted in clinical and hematologic
improvement while limiting exposure to adverse effects of
plasma exchange. Such adverse effects, although relatively
rare, might include complications from catheter insertion
(hemorrhage, pneumothorax, infection) or reaction to infused
plasma. Further data elucidating the risk associated with plasma
exchange were reported in a recent study, which revealed a
24% rate of major complications and 2.3% overall mortality.19
Several authors have noted previously that it is fairly common
for patients to undergo plasma exchange before the diagnosis
of B12 deficiency is made in such cases. The identification and
treatment of B12 deficiency is important also because cobalamin
replacement is relatively safe and cost-effective. Correction
of depleted B12 level has been associated with reversal of all
hematologic abnormalities attributable to the deficiency in the
absence of a concomitant hematologic disorder as well as some
of the neuropsychiatric effects it may provoke.20
It is well known that vitamin B12 is required for the synthesis of DNA
and for division and differentiation of erythrocyte precursors. B12
is a necessary cofactor for the methylation of homocysteine to
methionine, and in patients with pernicious anemia, this pathway
becomes disrupted, leading to the buildup of homocysteine
in the blood (Figure 1). Hemolytic anemia may result from B12
deficiency as erythrocyte precursor maturation is arrested,
resulting in cellular lysis in the intramedullary compartment.
Elevation in homocysteine is responsible for marked hemolysis

in the peripheral blood as well, since homocysteine in vitamin B12
deficiency can cause endothelial dysfunction.16 Such endothelial
dysfunction engenders the formation of microvascular thrombi
and the shearing of erythrocytes peripherally are characteristic
of the microangiopathic clinical picture. To differentiate between
intramedullary and peripheral hemolysis, it may be helpful to
measure the reticulocyte count and lactate dehydrogenase,
as a lack of elevation in reticulocyte count and high LDH is
more consistent with intramedullary hemolysis. In the present
study, endothelial dysfunction may also have accounted for the
unprovoked deep vein thrombosis discovered in our patient.
B12 deficiency – whether resulting from genetic disorders of
metabolism, autoimmune- mediated impairment of absorption,
or other causes of dietary deficiency such as bariatric surgery –
may masquerade as TTP or another syndrome in the family of
thrombotic microangiopathies given the degree to which these
entities express overlapping clinical features. Extreme elevations
in LDH in such clinical scenarios along with inappropriate
reticulocytopenia may be more suggestive of underlying B12
deficiency. Early diagnosis of pernicious anemia and treatment
with vitamin B12 in a patient presenting with microangiopathic
hemolytic anemia are associated with fewer complications and
significant clinical improvement compared to plasma exchange
for presumed thrombotic thrombocytopenic purpura. It is thus
of critical importance to recognize that B12 deficiency may lead
to the development of a clinical syndrome of microangiopathic
hemolytic anemia so that the most efficacious intervention can
be provided as soon as possible and that adverse effects from
exposure to inappropriate therapy are avoided.

FIGURE 1 - HOMOCYSTEINE-METHIONINE PATHWAY: Severe vitamin B12 deficiency can lead to increased serum levels of homocysteine,
which causes endothelial damage and the formation of microvascular thrombi.
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TABLE 1: Improvement following 10-day treatment with IM B12 (1000 mcg)

TABLE 2: Lab value distinctions between TTP and thrombotic microangiopathy related to vitamin B12 deficiency
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Racial Differences in Response to Tilt-Table Testing
in Patients Refered
Jameel Ahmed, MD; Peerawut Deeprasertkul, MD; Kevin M. Monahan, MD; Paul LeLorier, MD
Background: Syncope is a common problem in the general population and results in significant societal and patient
costs. Several small studies have demonstrated differences in orthostatic response, and possibly tolerance, between
blacks and whites. Based on these observations, we retrospectively reviewed results from our tilt table database to
identify potential differences in response to tilt-table testing with regards to race, between black and white patients.
Methods: The reports of 446 tilt-table tests performed on adults, older than 18 years of age, at Boston Medical Center,
an urban, tertiary-care, academic hospital, were reviewed. Clinical variables were retrieved from the procedure report.
Occurrence of syncope was noted and hemodynamic classification was recorded as neurocardiogenic response, with
subcategories of mixed, vasodepressor, or cardio-inhibitory.
Results: Of records reviewed, 360 patients (80.7%) identified as white and 86 patients as black (19.3%). There was a
significantly lower observed frequency of syncope with a neurocardiogenic response in black vs. white patients (45.5%
vs. 60.3%, p=0.015). In addition, significantly fewer black patients demonstrated a mixed neuro-cardiogenic response
as compared to white patients (7.0% vs. 15.8%, p=0.038) or cardio-inhibitory response (0% vs. 5.3%, p=0.032). There
was no difference in frequency of vasodepressor response in black vs. white patients (39.2 vs.38.4%, p=1.000).
Conclusions: We observed a statistically-significant lower incidence of neurocardiogenic syncope among black patients
compared to white patients referred for tilt-table testing for evaluation of syncope.

INTRODUCTION
Syncope is a very common problem in the general population
and results in significant societal and patient costs. It is estimated
that 30% of the general population have experienced at least
one syncopal episode in their lives and one-third of patients
experience recurrent syncopal episodes within three years.
Additionally, it has been observed that 1% of all emergency
room visits are for evaluation of syncope.1
Syncope is broadly defined as a transient loss of consciousness
due to global hypoperfusion and marked by “rapid onset,
short duration, and spontaneous complete recovery.2”
Neurocardiogenic syncope is the most common etiology in the
general population.3 Oftentimes, a careful history is sufficient to
suggest this as an etiology. However, tilt-table testing remains
within current guidelines as useful for “assessing patients with
suspected vasovagal syncope who lack a confident diagnosis
after the initial assessment (class IIa recommendation).4” The
diagnostic yield of this study has been reported to be between
14 and 45%, but upwards of 78-92% in patients with a high pretest probability.1,4 Various studies have attempted to identify
clinical and historical predictors of tilt-table response.5-9 To our
knowledge, there has been no systematic evaluation of racial
differences in tilt-table testing response.
Several small studies have demonstrated differences in
orthostatic response, and possibly tolerance, between blacks
and whites.10-12 The mechanisms for these differences are not
well understood but in part possibly related to differences in
central and peripheral responses to sympathetic stimulation,
and possibly in plasma norepinephrine levels and plasma renin
activity.13 Based on these observations, we retrospectively
reviewed results from our tilt table database to identify potential

differences in response to tilt table testing with regards to race,
between black and white patients.

METHODS
The reports of tilt-table tests performed between July 1, 2001 and
July 1, 2009, at Boston Medical Center, an urban, tertiary-care,
academic hospital, were reviewed. Only procedures performed
on patients identified as white or black and older than 18 years
who were referred for evaluation of syncope were reviewed. The
study was approved by our institutional review committee.
The tilt-table test protocol at our hospital was standardized
and consisted of upright tilt to 70° for 30 minutes followed
by administration of either isoproteronol or single dose of
sublingual nitroglycerin 0.4 mg if the test was negative after
30 minutes, with an additional 15 minute observation period
prior to return to supine position. Isoproteronol was not
administered as a provocative medication after 2002. Blood
pressure was monitored by oscillometry as well as beat-tobeat radial tonometry (Colin Pilot) in all patients. Trans-cranial
Doppler blood flow was monitored at the discretion of the
operator. All tests were screened by an electrophysiologist and
performed only if clinically appropriate. Patients were instructed
to continue all medications on the day of the procedure.
Clinical variables were retrieved from the procedure report.
Patient characteristics including age, gender, race, baseline blood
pressure, heart rate, and reason for referral were recorded. If not
identified in the procedure report, patient race was recorded
from hospital registration data. Race was determined based on
patient reporting. Other variables that were recorded included
the occurrence of syncope, hemodynamic classification, whether
a provocative medication was given, and time to occurrence of
symptoms. J La State Med Soc VOL 168 NOVEMBER/DECEMBER 2016 201
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A positive test was defined by the occurrence of syncope
during the test. Hemodynamic classification was recorded as
mixed neurocardiogenic response, vasodepressor, or cardioinhibitory. Within our laboratory, standardized definitions of
each response were used. A mixed neurocardiogenic response
was defined as a heart rate less than 40 beats per minute (bpm)
with hypotension. A vasodepressor response was defined as
hypotension with heart rate remaining greater than 40 bpm and
a cardio-inhibitory response was defined by an asystolic pause
greater than 3 seconds. The classification recorded was based on
the recorded hemodynamic data.

STATISTICAL ANALYSIS
Analysis was performed using the SAS statistical software
version 9.3 (SAS Institute, Inc., Cary, NC, USA). Baseline patient
characteristics were analyzed for mean and standard deviation
and significant difference using the Wilcoxon two-sided test.
Non-parametric data, including those for tilt-table test outcomes,
were analyzed using either the Chi-square test or Fisher’s exact
test. Statistical significance was indicated by a p value ≤ 0.05.

RESULTS
A total of 446 records were reviewed – 360 patients (80.7%)
identified as white and 86 patients as black (19.3%). General
patient characteristics are reported in Table 1.
The percentage of female patients referred for tilt-table testing
was similar among black vs. white patients (50 vs 55%, p=0.403).
The average age (54.7 ± 18.0 vs. 53.3 ± 20.6 years, p=0.518), mean
baseline systolic blood pressure (138.1 ± 21.5 vs. 135.0 ± 23.3
mm Hg, p=0.097), and mean baseline heart rate (67.6 ± 11.0 vs.
68.4 ± 11.6 bpm, p=0.566) were similar between black and white
patients. The baseline diastolic blood pressure (75.3 ± 11.7 vs.
72.1 ± 11.2 mmHg, p=0.017) and mean arterial blood pressure
(96.2 ± 13.2 vs. 93.1 ± 13.6 mmHg, p=0.039) were slightly, yet
significantly, higher among black patients.
In total, 256 white and black patients demonstrated
neurocardiogenic syncope with tilt-table testing with an overall
positivity rate of 57.4% (Table 2). There was a significantly lower
observed frequency of a neurocardiogenic syncope in black
patients (45.4% vs. 60.3%, p=0.015). In addition, significantly
fewer black patients demonstrated a mixed neuro-cardiogenic
response as compared to white patients (7.0% vs. 15.8%, p=0.038)
or cardio-inhibitory response (0% vs. 5.3%, p=0.032). There was
no significant difference in the frequency of a vasodepressor
response (39.2% vs. 38.4%, p=1.000) in black vs. white patients.
The frequency of a provocative medication being given among
black vs. white patients was similar (64.0% vs. 54.8%, p=0.146).
Among patients who developed neuro-cardiogenic syncope
(Table 3), the average time to response was similar among
black vs. white patients (25.1 ± 13.2 vs. 23.0 ± 12.4 minutes,
p=0.298). The age of black and white patients was also similar
(53.1 ± 19.6 vs. 52.2 ± 20.6 years, p=0.740). Furthermore, among
patients who demonstrated neuro-cardiogenic syncope,
the frequency of a provocative medication given to black
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vs. white patients was similar (54% vs. 44.7%, p=0.384). As
isoproteronol was not used in our protocol after 2002, most
often, this medication was sublingual nitroglycerin. In total,
only 11 patients were given isoproteronol and 107 received
nitroglycerin. The use of nitroglycerin among black and white
patients with neurocardiogenic syncope was similar (51.3% vs.
40.1%, p=0.222).

DISCUSSION
To our knowledge, ours is the first study to analyze the racial
differences in tilt-table test outcomes among black and white
patients in a large series. We observed a significantly lower
incidence of neurocardiogenic syncope among black patients
compared to white patients referred for tilt-table testing for
evaluation of syncope. Overall baseline patient characteristics
were similar. The only significant difference that was observed
was a slightly higher baseline diastolic and mean arterial blood
pressure in black patients.
The positivity rate from our study falls within the broad range
previously described. Prior large studies have reported a broad
range of frequency of positive tests, from 24-86%.6,14-15 Protocols
have varied widely. A retrospective review of 640 patients in Iran
undergoing tilt-tests for syncope or pre-syncope reported a 54%
positivity rate.8 In the U.S., Bloomfield and colleagues analyzed
the effects of age on outcome of tilt-table testing and found an
overall positivity rate of 47% in a series of 352 patients, whose
average age was 54 years, similar to our group.
While these studies attempted to identify clinical factors such
as patient age or historical features to predict tilt-table test
outcome, none attempted to identify any potential differences
among ethnic groups. Importantly, these studies did not describe
the racial composition of their tested patients. Moreover, many
of these studies were performed in Europe or the Middle East,
where the population tested may have been more homogenous
and significantly varied from the population represented in our
study.
Previously, only very small studies have attempted to describe
racial differences in outcomes of tilt-table testing in healthy
subjects. A study of 9 Caucasian and 13 Bantu young men found
that with tilt-table testing before and after being exposed to
exercise in heat, whites demonstrated a 5 mmHg decline in
systolic blood pressure, while blood pressure did not change
in blacks.10 A separate South African study compared the
orthostatic response of 16 paired, healthy white and black
volunteers and found that at 80° tilt, black patients did not
demonstrate a significant increase in systolic blood pressure,
while rises in systolic and diastolic pressure and in heart rate
were seen in their white counterparts. The mechanism for this
remained unexplained, although it was speculated that either
quantitative or qualitative differences in β1-adrenoreceptors
was responsible.12 The very small sample size of these studies
must be emphasized.
More recent studies have employed lower-body negative
pressure (LBNP) as a surrogate for orthostatic stress. Ray and
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Monahan studied healthy white and black subjects in the United
States and found similar increases in forearm vascular resistance
in both groups subjected to LBNP. However, there was lower
muscle sympathetic nerve activity (MSNA) in black patients,
thereby implying greater sympathetic vascular transduction for
a given increase in MSNA.13 Findings by Franke and colleagues
were consistent with this, as they found that while orthostatic
tolerance was similar between healthy white and black patients
subjected to LBNP, overall MSNA was increased in white
patients.10 Finally, Hinds and Stachenfeld studied orthostatic
tolerance in young healthy black and white women by exposing
them to graded LBNP. Orthostatic tolerance was greater in
black women. As a possible explanation for this finding, black
women elicited a greater increase in plasma concentrations of
norepinephrine versus their white counterparts and increases
in plasma renin activity were only seen in black women.11 Taken
together, these data support the notion of racial differences in
autonomic responses to orthostatic stress.
Healthy black subjects in the aforementioned LBNP trials have
been observed to have enhanced muscle sympathetic nerve
activity and higher renin levels. It can be inferred that these are
protective mechanisms against developing a neurocardiogenic
reflex and may potentially explain the difference in observed
frequency of neurocardiogenic syncope in our study.
Given the retrospective nature of this study, we recognize several
limitations. We were unable to record patients’ past medical

history. Additionally we could not record prior medication history
and recent administration of any cardioactive medications was
not controlled for. However, at the time of performing the tests,
we emphasize the standardized protocol that was used across
all patients.
Despite these limitations, our findings have significant
clinical implications in the approach to the patient with
unexplained syncope. There was a lower observed rate of
overall neurocardiogenic syncope, and specifically, lower rates
of a mixed and cardioinhibitory response in our black patients
undergoing tilt-table testing. There are three possibilities to
explain this. The first possibility is that due to the inherent
limitations and uncontrolled factors in the retrospective nature
of our study, our results are spurious. However, in the context
of prior research, it remains possible that that there is actually
a lower incidence of neurocardiogenic syncope among black
patients, due to specific, protective autonomic mechanisms.
Thirdly, it is possible that tilt-table testing, as performed in
our study, is a not a sufficiently sensitive test for the diagnosis
of neurocardiogenic syncope in the black population. Further
prospective research is necessary to validate our findings and
potentially explain the mechanisms by which this difference has
occurred.

TABLE 1: Patient characteristics
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TABLE 2: Tilt-Table test results

TABLE 3: Results among patients with neurocardiogenic response
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CLINICAL CASE OF THE MONTH
A 49 Year-Old Man Who Presents with Left Sided
Weakness: An Update on Ischemic Stroke
Najy Masri, MD; Rikki Weems, MD; Falon Brown, MD; Ben Andres, MD; Fred Lopez, MD
CASE PRESENTATION
A 49 year-old man with a past medical history significant for
essential hypertension, hyperlipidemia, and coronary artery
disease status post percutaneous coronary intervention and
stent placement in the right coronary artery in 2010 presented
for evaluation of left hemiplegia. He was feeling well until three
hours prior to presentation, at which time he fell while walking
from his bedroom into the kitchen. After falling, he noticed
that his left upper and lower extremities felt weak. He denied
any symptoms preceding the fall or any loss of consciousness.
On initial exam, the temperature was 99°F, the pulse was 93
beats per minute, the blood pressure was 191/100 mmHg, the
respiratory rate was 22 breaths per minute, and the oxygen
saturation was 100% while breathing room air. His neurological
exam revealed diminished strength in the left upper extremity:
4/5 arm abduction and adduction of the left shoulder; 4/5 elbow
and wrist extension and flexion; and 4/5 extension, abduction,
and adduction of the digits. The patient also exhibited slight left
upper extremity pronator drift. The strength was also diminished
in the left lower extremity: 2/5 hip flexion, extension, and rotation;
3/5 knee flexion and extension; and 3/5 ankle dorsiflexion and
plantar flexion. Initial NIH stroke scale score was 5, otherwise,
there were no focal neurological deficits and the remainder of
his exam was unremarkable. Initial computed tomography (CT)
of the head was negative for any acute intracranial hemorrhage
or infarct. A subsequent CT cerebral perfusion scan (Figure 1)
was notable for areas of ischemia in the right cingulate gyrus as
well as the medial frontal and parietal lobes. CT angiogram of
the neck revealed bilateral atherosclerotic plaque in the carotid
arteries; however, there was no evidence of any flow-limiting
stenosis.
Given the patient’s time of onset of symptoms, physical
examination, and initial imaging findings, the decision was
made to administer thrombolytics. After administration of tissue
plasminogen activator (tPA), the patient was placed in the medical
ICU for close observation. He experienced rapid improvement
in his symptoms and within two hours his symptoms had
completely resolved. MRI was later obtained which revealed
small areas of infarct consistent with the distribution of ischemia
initially revealed on the CT cerebral perfusion study (Figure 2).
The patient was ultimately discharged with follow-up with his
primary care provider and a neurologist on a regimen of aspirin,
clopidogrel, hydrochlorothiazide, lisinopril, and high-intensity
statin therapy. He was instructed to discontinue the aspirin after
21 days.
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FIGURE 1: CT perfusion scan showing ischemic penumbra in the right
cingulate gyrus (arrows pointing out affected area).

FIGURE 2: MRI T-2 weighted images showing punctuate areas of
diffusion restriction in the right anterior cerebral artery territory (arrow
pointing at affected areas.
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EPIDEMIOLOGY
The incidence of all strokes in the U.S. is an estimated 795,000
people per year. Of these, nearly 25% occur in those with a
history of prior stroke, i.e. about 185,000.1 A minority of the total
number of strokes will be hemorrhagic in nature, constituting
approximately 13% of such events. The remaining 87% are
comprised of ischemic strokes, which can be further broken
down into lacunar strokes (25%), cardio-embolic strokes (25%),
and large vessel strokes (50%).2 Stroke is the fifth leading
cause of death in the U.S., accounting for over 130,000 deaths
annually.3 In recent years, from 2001-2011, stroke mortality rates
fell by a relative 35.1%, with the number of stroke deaths down
21.2%. This reduction in mortality is concomitant with increasing
focus on the modifiable risk factors which can be changed,
particularly hyperlipidemia, hypertension, diabetes mellitus,
and tobacco use.4 Of note, the mortality rate from stroke also
varies with geographic region, with the southeastern U.S. having
a disproportionately high amount of stroke deaths compared to
other regions.5 The overall cost of stroke and impact on the U.S.
healthcare system is estimated to be approximately $34 billion
dollars annually.1

PRIMARY PREVENTION
There are numerous non-modifiable and modifiable risk factors
for ischemic stroke. Non-modifiable risk factors include age, sex,
race, ethnicity, and low birth weight. The risk of ischemic stroke
doubles for each successive decade after age 55.6 Men have a
higher incidence of stroke than women in all age groups with
only two exceptions. The use of oral contraceptives in ages 3544 years places women in this age group at higher risk for stroke
than men.7 The relative increase in earlier cardiac deaths of men
age greater than 85 years old accounts for the other age group in
which the female stroke mortality exceeds that of males.8 African
Americans and Hispanics have a higher incidence of stroke and
increased stroke mortality compared with whites, a finding
thought to be due to a higher prevalence of hypertension and
diabetes in these populations.9-15 A meta-analysis of cohort
studies showed that a positive family history of stroke increases
the risk of stroke by about 30%.16 Despite adjustment for
conventional stroke risk factors, a review of the Framingham
study showed that children of parents with a history of stroke
before age 65 years were three times more likely to have a stroke
in their lifetime.16 The possibility of a hereditary component to
stroke risk remains a heavily studied concept.
Primary prevention of stroke includes alteration of modifiable
risk factors, which vary widely and are generally similar to those
risk factors for all other atherosclerotic vascular diseases (ASCVD),
including hypertension, hyperlipidemia, atrial fibrillation,
carotid stenosis, diabetes, nutrition, physical inactivity, obesity,
smoking, and postmenopausal hormones.
Hypertension remains a major modifiable risk factor for ischemic
stroke. Though it is clear that lowering blood pressure in all age
groups and across all baseline blood pressures shows benefit
in the prevention of stroke, the optimal blood pressure target
and antihypertensive agent is less clear in primary prevention of

stroke compared to secondary prevention. According to a 2003
meta-analysis of 23 randomized trials, there was a 32% relative
risk reduction in patients on antihypertensive drug treatment
versus placebo.17 Innumerable trials and meta-analyses have
been performed to compare specific antihypertensive agents.
For example, diuretics where found to be superior to ACE
inhibitors with in one meta-analysis,17 while two independent
studies found that calcium channel blockers were superior
to ACE inhibitors.18-19 The Blood Pressure Lowering Treatment
Trialists’ Collaboration was designed as a progressive systematic
review of current data to evaluate up-to-date evidence on the
effects of blood pressure on risk of atherosclerotic diseases. This
comprehensive review concluded that in primary prevention of
stroke, the degree of blood pressure lowering determined the
magnitude of risk reduction.20 In conclusion, while there is a
definite benefit to lowering blood pressure as a means of primary
prevention of stroke, to date no single class of antihypertensive
agents has been shown to be superior in primary prevention.
Atrial fibrillation (AF) is another prevalent modifiable risk factor
for stroke and singularly increases the mortality of stroke.21
Atrial fibrillation, both sustained and paroxysmal, increases risk
of embolic ischemic stroke by four to five fold and accounts for
up to 10% of all ischemic strokes in the U.S.22-24 Many scoring
systems for assessing stroke risk in atrial fibrillation have
emerged over time, but ultimately the first one to be validated by
a randomized control trial was CHADS2 which allocated a single
point for congestive heart failure, hypertension, age ≥ 75 years,
and diabetes mellitus and two points for prior stroke or transient
ischemic attack (TIA).25-26 This scoring system was modified and
verified by a randomized control trial in 2009 into CHA2DS2VASc (Table 1), which separated the age category (assigning
one point for age 65-74 years and two points for age ≥ 75 years),
and added one point for the diagnosis of vascular disease
(peripheral artery disease, MI, or aortic plaque) and one point for
female sex.27 This new scoring system was created to minimize
the number of patients who were previously categorized as
intermediate risk in favor of more definitive risk classification.
It was thus determined that any patient with atrial fibrillation
and a history of stoke or CHA2DS2-VASc ≥ two, where benefits
outweigh the risk of anticoagulation, should be anticoagulated.
In patients with very low-risk CHA2DS2-VASc of zero, it is
reasonable to omit anticoagulation and consider aspirin therapy.
Patients with a CHA2DS2-VASc of one have a clinical benefit that
favors anticoagulation. However as per latest guidelines, it is up
to physician discretion as to whether aspirin or anticoagulation
is administered. Risk of stroke and benefit of anticoagulation
should be balanced with risk of bleeding from anticoagulation.
To assess this risk, the HAS-BLED scheme has emerged after
verification by a randomized control trial for use in predicting
major bleeding as a complication of anticoagulation.28 One
point each is assigned for hypertension, abnormal liver or renal
function, past stroke, past history of or disposition for major
bleeding, labile INR, age > 65 years, and use of certain drugs
(ie: antiplatelet or nonsteroidal anti- inflammatory agent use)
or alcohol abuse.28 Scores greater than two are associated with
significant increased risk of major bleeding and should undergo
more rigorous monitoring of anticoagulation, especially in light
of newer agents that generally require less frequent monitoring.
J La State Med Soc VOL 168 NOVEMBER/DECEMBER 2016
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TABLE 1: CHA2DS2-VASc Scoring system

In recent years, with the emergence of novel oral anticoagulants
(NOACs), physicians now have more choices when choosing
anticoagulants. The FDA has approved five agents within three
classes for the prevention of cardioembolic events in nonvalvular
AF: Vitamin K antagonists (warfarin), direct thrombin inhibitors
(dabigatran), and factor Xa inhibitors (rivaroxaban, apixaban,
and edoxaban). There are several landmark trials that have been
performed to compare these agents in recent years.29-32 These
new agents have been shown to be safe and effective in primary
prevention of strokes in patients with AF. However, no direct
comparison of these novel agents is yet available. Physicians
must weigh the strengths and weaknesses of these agents to
choose the ideal agent for his or her patient.
Dyslipidemia is another well-documented risk factor for ischemic
stroke. In general, treatment of hyperlipidemia with 3-hydroxy3-methylglutaryl coenzyme A reductase inhibitors (i.e., statins)
have been shown to reduce risk of stroke by up to 21%.33-34
Recently, a meta-analysis demonstrated that irrespective of age,
sex, baseline LDL cholesterol or previous vascular disease, each
1 mmol/L reduction in LDL cholesterol produced an absolute
reduction in major vascular events of about 11 per 1000 over
five years.33 This analysis in large part lead to the 2013 ACC/
AHA guidelines on the treatment of blood cholesterol to reduce
atherosclerotic cardiovascular risk in adults that replaced the
prior Adult Treatment Panel III for practitioners on management
of hyperlipidemia in adults. These new guidelines transition
focus away from specific lipid targets and rather incorporate a
combination of variables including total cholesterol, HDL, sex,
race, systolic BP, hypertension treatment, diabetes mellitus, and
cigarette smoking, into a pooled cohort equation, which is then
used to determine the 10-year risk of any ASCVD. This calculation
then assists in separating patients who would benefit from
statin therapy into four categories, with one major subset being
those with an estimated 10-year ASCVD risk >7.5% requiring
high intensity statin therapy.34 All patients should be treated in
accordance with the 2013 ACC/AHA guidelines for management
of hyperlipidemia.
Several studies have shown benefit of carotid endarterectomy
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(CEA) in symptomatic (i.e., ipsilateral stroke or TIA) and
asymptomatic patients with carotid stenosis. There are two major
trials to date that compare the benefit of CEA versus medical
management in primary prevention of stroke in patients noted
to have carotid stenosis. The first trial was the Asymptomatic
Carotid Atherosclerosis Study (ACAS) trial which randomized
exclusively asymptomatic patients with > 60% carotid stenosis
to aspirin versus aspirin and CEA. The study was terminated
prematurely at only 2.7 years owing to a clear benefit of surgical
intervention over medical management [5 vs 11%; ARR 6%].35
Subsequently the Asymptomatic Carotid Surgery Trial (ACST)
increased the degree of carotid stenosis required to enroll in the
trial to > 70% and verified similar benefit in favor of CEA versus
medical management. (6.4 vs 11.8%).36 These benefits were
greater in men than women and not found to be statistically
significant in patients age >75 years old.36 As such, new
guidelines now recommend prophylactic CEA in certain patients
with high-grade (>70%) carotid stenosis based on carotid
ultrasound if the surgical risk is less than 3% and estimated
survival of over five years.37-38 Internal carotid artery stenting
(CAS) as an option for high-risk patients that would otherwise
require surgery has emerged as a potential therapeutic option.
The Stenting and Angioplasty with Protection in Patients at
High-Risk for Endarterectomy (SAPPHIRE) trial included patients
deemed high risk for CEA who had ≥ 80% carotid disease. Initial
outcomes of stroke, MI, or death at 30 days favored CAS over
CEA [5.4% vs 10.2%]; however, the long-term data at three years
was disconcerting demonstrating up to 20% death rate in both
groups which raises questions about the long term value of
any intervention.39 Subsequently, the Carotid Revascularization
Endarterectomy Versus Stenting Trial (CREST), which also
included both symptomatic and asymptomatic patient with
moderate to severe carotid stenosis (≥ 60% by conventional
angiography or > 70–80% by noninvasive techniques), found no
difference in rate of stroke, MI, or death (7.2 vs 6.8%) between CAS
and CEA at four years.40 Both trials where flawed in assessment
of benefit in primary prevention as neither was powered to
access asymptomatic patients alone nor did either include a
medical management control group. The National Institute of
Neurological Disorders and Stroke has sponsored an open label
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randomized clinical trial, the Carotid Revascularization of Primary
Prevention of Stroke (CREST-2) trial, to facilitate comparison of
medical management versus CEA and CAS by way of a parallel
two-armed clinical trial that is anticipated to be completed in
2020.
Diabetes is known to be an independent risk factor for
macrovascular disease complications, including stroke. In fact,
the risk of stroke have been shown to increase up to 3% per
year of diabetes duration.41 Diabeties as a risk factor for stroke
should be aggressively treated, similar to other stroke risk
factors such as hypertension and hyperlipidemia. However, tight
glycemic control, while useful in prevention of microvascular
complications, has not been shown to decrease stoke risk in a
randomized trial.42
It must be emphasized that lifestyle modification, including but
not limited to adhering to a heart healthy diet, regular exercise
habits, avoidance of tobacco products, and maintenance of a
healthy weight, remains a critical component of the primary
prevention of stroke. Diets low in sodium (USDA:<2300 mg/d;
AHA < 1500 mg/d) and high in potassium (4700 mg/d)43 as well
as rich in fruits and vegetables, such as the Mediterranean44 and
DASH-style45 diets, have been shown to reduce risk of stroke
and are now recommended by AHA guidelines.34 Both active
and second-hand smoking increases risk of ischemic stroke and
smoking cessation does seem to result in rapid reduction in the
risk of atherosclerotic disease (stroke and other cardiovascular
events) to a level that approaches, but does not reach, that of
non-smokers.46-47

HOSPITAL MANAGEMENT
The initial assessment of a patient with suspected stroke should
be expedited as treatment options are generally limited to
the first six hours from symptom onset. Once the patient is
stabilized, a history and physical exam should be obtained
focusing on time of symptom onset, localization of the likely
injury, and risk factors for stroke etiology. Stroke severity can be
assessed using a validated scoring system such as the NIH Stroke
Scale (NIHSS). Neuroimaging should be obtained within twenty
minutes of patient arrival, and interpreted within forty-five
minutes.48 Noncontrast head CT is highly sensitive at ruling out
intracerebral hemorrhage and also has the advantage of rapid
turn- around time. Several advanced neuroimaging modalities
are also available, including CT angiography, CT perfusion
imaging, MR angiography, MR diffusion-weighted, and MR
perfusion-weighted imaging, and are suitable alternatives in
centers where these can be obtained without delay. An NIH
stroke scale score (Table 2) should be calculated. This scoring
system is based on certain physical exam parameters with
scores ranging from 0-42.48 It is generally accepted that severe
strokes are classified as having an NIH stroke scale score of 15-20
or greater.
The most important next step, once intracerebral hemorrhage
is ruled out, is whether to administer thrombolytics. All patients
presenting within 4.5 hours of symptom onset should be
considered for intravenous thrombolysis. In 2009, the AHA/

ASA issued a focused update regarding expansion of the time
window to 4.5 hours from symptom onset for treatment of acute
stroke with IV tPA.49 The administration of tPA for acute ischemic
stroke was FDA approved in 1996 for select patients able to
receive treatment within three hours of symptom onset. This
was on the basis of the NINDS rtPA Stroke Trial which showed
a favorable outcome for patients treated with tPA within 0-180
minutes of symptom onset, with a larger benefit for those
receiving tPA in the initial 90 minute window [OR 2.11(95%CI
1.33-2.55) vs 1.69 (95% CI, 1.09-2.62)].50 Extended time frames
to initiate treatment were not studied in this trial. In 2008,
results from the European Cooperative Acute Stroke Study
(ECASS III) were published, which was designed to evaluate
administration of tPA 3-4.5 hours after acute stroke symptom
onset. Similar exclusion criteria were used as were previously
recommended by the AHA/ASA, with the addition of certain
criteria which may predispose to intracerebral hemorrhage,
including age greater than eighty, NIHSS greater than 25, use
of oral anticoagulants regardless of INR, greater than one-third
MCA territory involvement on CT, and concomitant presence
of diabetes mellitus and history of old ischemic event. Patients
who received tPA had improved function at 90 days compared
to placebo (mRS 0-1 53.4% vs 45.2%, OR 1.34) with no significant
difference in mortality, although there was a higher incidence
of intracerebral hemorrhage. A pooled analysis of four trials
showed similar benefit in administration of tPA out to 4.5 hours
from symptom onset.51 However it is important to note that
outcomes are consistently better with earlier administration of
tPA, and delay in treatment should be strictly avoided.
Patients who receive tPA should be admitted to the intensive
care unit for close monitoring of blood pressure and neurological
exam. Blood pressure is strictly monitored during the initial
twenty-four hour period following tPA administration, with
checks performed every fifteen minutes for the first two hours,
then every thirty minutes for six hours, and then every one
hour for sixteen hours.52 Blood pressure should be maintained
below 180/105 to minimize risk of spontaneous intracerebral
hemorrhage. If lowering is indicated, titratable infusions of
labetalol or nicardipine are preferred in an effort to avoid lowering
blood pressure more than 15% in the first twenty-four hours.
Any change in neurological exam, including development of a
severe headache or nausea/vomiting, should prompt cessation
of tPA and a stat head CT to evaluate for hemorrhage. Other
rare side-effects to monitor for include orolingual angioedema,
which is associated with prior ACE-inhibitor use and infarcts
of the frontal and insular cortex, and anaphylaxis. All patients
should receive a repeat noncontrast head CT after 24 hours to
evaluate stability and absence of hemorrhage prior to starting
antiplatelet or anticoagulant therapy.
Patients presenting with large, debilitating proximal infarcts
of the internal carotid or proximal middle cerebral arteries
should also be considered for endovascular thrombectomy
with stent retriever technology. New evidence and 2015
AHA/ASA guidelines support the use of stent retrievers for
this subset of patients if treatment can be initiated within six
hours of symptom onset.52 This is done in addition to tPA for
all patients who are candidates to receive tPA and should not
J La State Med Soc VOL 168 NOVEMBER/DECEMBER 2016
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TABLE 2: NIH Stroke Scale Score

delay administration. Multiple randomized, controlled trials
from 2010-2015 have shown improved functional outcome at
90 days with no significant increase in mortality or hemorrhage
in patients treated with stent retrievers. The first and largest trial
was MR CLEAN which enrolled 500 patients in the Netherlands
and randomized them to receive usual care with or without
endovascular intervention.53 Functional independence, defined
as a modified Rankin score of two or less, was higher in the
treatment group with a number needed to treat of 7.4 (32.6%
vs 19.1%, ARR 13.5%).53 Four subsequent trials with similar
protocols were stopped early once the data from MR CLEAN was
published, and analysis of all trials suggests improved functional
outcomes with use of stent retriever intervention in selected
patients.54
In patients who receive tPA or endovascular intervention, aspirin
should be held for the initial twenty-four hours, until repeat
head CT is obtained. All other patients presenting with acute
ischemic stroke should be started on full-dose aspirin within 2448 hours of presentation. Early initiation of statin therapy after
acute ischemic stroke is associated with improved discharge
disposition and overall survival.55 Statins have been shown to
have benefits in addition to lipid-lowering ability, including
plaque stabilization and neuroprotective effects. Supplemental
oxygen is indicated only for patients presenting with hypoxia.
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Hyperthermia and hyperglycemia should be aggressively
treated as persistence of such signs has been shown to worsen
outcomes. Blood glucose should be consistently monitored and
treated with insulin when above 180 mg/dL.49
The optimal strategy for management of blood pressure in
the setting of acute ischemic stroke remains a heavily studied
topic. There is theoretical improved perfusion of ischemic brain
tissue with moderate hypertension, and early observational
studies suggest a detrimental effect to lowering blood pressure
in the initial twenty-four hours post infarct.56 However, extreme
hypertension also increases the risk of hemorrhagic conversion
and may worsen cerebral edema. The COSSACS (Continue
or Stop Anti-hypertensives Collaborative) trial suggests no
harm but also no benefit with continuing patients on antihypertensives if already on these medications.57 A recently
published meta-analysis of thirteen randomized controlled
trials involving more than 12,000 patients showed no difference
in death, functional dependence, or recurrent vascular events
at three months in those patients who were treated early with
antihypertensives.58 However, most of these studies enrolled
patients fifteen or more hours after symptom onset. Therefore,
more evidence is needed to determine the optimal strategy of
blood pressure management during the hyperacute phase of
stroke presentation, when the fate of the penumbra is likely most
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influenced. “Permissive hypertension” remains the early goal for
patients not receiving thrombolytics, and anti-hypertensives
should be held at least for the initial 24 hours unless blood
pressure exceeds a systolic of 220 mmHg or diastolic of 120
mmHg. In this scenario, blood pressure should be lowered by no
more than 15%.48
Patients diagnosed with ischemic stroke should be placed on
continuous telemetry for the initial twenty-four hours to screen
for atrial fibrillation or arrhythmias which may suggest an embolic
source of the stroke. Physical and occupational therapy should
be consulted, and a formal evaluation of swallowing should be
done prior to the initiation of feeding.48 Early ambulation should
be encouraged and prophylaxis through chemical or barrier
methods should be taken to prevent deep venous thrombosis.
Carotid doppler is recommended in patients presenting with
ischemia corresponding to the territory supplied by the internal
carotid arteries. While CT angiogram and MR angiogram
are more sensitive studies for detecting significant carotid
stenosis, these are less specific as an anatomical reduction in
vessel diameter does not directly correlate with functional
stenosis. However, angiographic studies are preferred over
doppler when evaluating the posterior cerebral circulation.
Carotid endarterectomy within two weeks of the index event
is indicated for patients with non-disabling stroke and ≥ 50%
ipsilateral stenosis by angiography, or ≥70% stenosis by noninvasive imaging if the surgical risk is deemed to be ≤ 6%.59

patient populations who had baseline systolic blood pressures <
140 mmHg.63 In addition, the Prevention Regimen for Effectively
Avoiding Second Strokes (PRoFESS) trial included over 20,000
patients and confirmed no significant difference between ACE
inhibitor versus placebo in reduction of recurrent ischemic
stroke.64 Ultimately, meta-analyses only showed significant risk
reduction with the use of diuretics alone or in combination with
ACE inhibitors, but not with ACE inhibitors alone, beta-blockers
or calcium channel blockers alone in a compilation of trials.65, 66

Secondary prevention of ischemic stroke begins after
confirmed ischemic stroke, TIA, and, according to the most
recent guidelines, even clinically silent brain infarction.60 In the
past five decades, with development of strategies to prevent
future strokes primarily through use of antiplatelet agents and
better blood pressure control, the average rate of recurrent
stroke in this population has reached an unprecedented low of
approximately four percent.61 Secondary prevention, similar to
primary prevention, includes treatment of modifiable risk factors
such as hypertension and hyperlipidemia, as well as initiation of
antiplatelet therapy.

Statins play a role both in the primary and secondary prevention
of stroke. The largest and only statin trial to date dedicated
solely to secondary prevention is the 2006 Stroke Prevention
by Aggressive Reduction in Cholesterol Levels (SPARCL) study.
In this prospective, randomized, placebo-controlled trial, 4731
patients with a history of stroke or TIA within the last one to six
months with no known history of coronary heart disease and
LDL levels between 100 and 190 mg/dl were randomized to
high-intensity statin (atorvastatin 80 mg daily) versus placebo.67
At five years, patients in the high-intensity statin group (versus
placebo) showed a decrease in the primary end point, defined as
the occurrence of fatal and nonfatal stroke [11.2 vs. 13.1%; 1.9%
ARR] as well as a lower incidence of major cardiovascular events
[14.1 vs 17.2%; 3.1% ARR ). Notably, this study determined that
the number of patients needed to treat for five years to prevent
one stroke was only 46 patients (95% CI; 24-243), and the
number of patients needed to treat for five years to prevent one
major cardiovascular event was 29 patients (95% CI 18-75). This
study did, however, show a small increase in the incidence of
hemorrhagic stroke (2.3 vs. 1.44%; 0.86% absolute increased risk).
Despite the above, there was no significant difference between
treatment groups in overall mortality. These findings were reemphasized in the ACC/AHA guidelines on the treatment of
blood cholesterol to reduce atherosclerotic cardiovascular risk
in adults released in 2013.34 The new guidelines mandated that
all patients with “clinical ASCVD” defined as confirmed coronary
cardiovascular disease, stroke, TIA, or peripheral arterial disease
presumed to be of atherosclerotic origin, be committed to
high-intensity statin therapy, defined as atorvastatin 40-80 mg
or rosuvastatin 20-40 mg, until the age of 75 years and beyond
regardless of baseline cholesterol status.

As opposed to the management of hypertension in primary
prevention, the ideal agent used to manage blood pressure
has been studied and does make a difference in outcomes.
The Perindopril Protection Against Recurrent Stroke Study
(PROGRESS) evaluated 6105 patients with a history of prior
cerebrovascular event (TIA, ischemic or hemorrhagic stroke).
This landmark double-blinded study randomized patients
to one of three arms: placebo versus angiotensin converting
enzyme (ACE) inhibitor alone versus an ACE inhibitor with a
thiazide diuretic.62 Regardless of preexisting hypertension,
both groups of patients treated with antihypertensive agents
showed benefit compared with placebo. Those patients treated
with combination ACE inhibitor plus thiazide diuretic showed
a 43% relative risk reduction compared with only 28% relative
risk reduction in patients treated with ACE inhibitor alone, thus
indicating a significant role of thiazide diuretics in the treatment
of hypertension post-CVA. This finding was also verified in

The third major tenet of secondary prevention of stroke includes
the use of antiplatelet therapy. There are currently three agents
recommended in the AHA guidelines for secondary ischemic
stroke prevention: aspirin 50-325 mg, combination aspirin/
extended release dipyridamole or clopidogrel monotherapy.60
According to a 1999 meta-regression analysis of eleven placebo
controlled trials, aspirin alone reduces the risk of recurrent stroke
by 15% consistently across a wide range of doses.68 The first trial
to compare clopidogrel to aspirin was the Clopidogrel versus
Aspirin in Patients at Risk of Ischaemic Events (CAPRIE) trial,
which which found that clopidogrel was non-inferior to aspirin
in the rates of stroke, myocardial infarction and vascular death in
patients with known atherothrombotic disease.69 Subsequently,
the robust Prevention Regimen for Effectively avoiding Second
Strokes (PRoFESS) trial demonstrated similar rates of stroke,
myocardial infarction or vascular death in clopidogrel when
compared with combination of aspirin and extended-release
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dipyridamole.70 Comparison of adverse events was significant for
similar rates of occurrence of intracranial hemorrhage; however
combination aspirin and extended-release dipyridamole had an
increased risk of gastrointestinal hemorrhage. The Management
of Atherothrombosis With Clopidogrel in High-Risk patients
with TIA or Stroke (MATCH) trial studied over 7500 patients
to compare use of combination clopidogrel plus aspirin with
aspirin alone in patients with prior stroke or TIA.71 Conclusions of
the study found that the combination of aspirin plus clopidogrel
offered substantially increased risk of bleeding without benefit
for stroke prevention. These findings have been confirmed by
several trials since that time including the Secondary Prevention
of Small Subcortical Strokes (SPS3) trial which was terminated
early and published in 2012 confirming an increased risk of major
bleeding with use of combination dual antiplatelet therapy with
no added benefit for primary secondary prevention.72
Aspirin is the only antiplatelet agent that has been accepted as
effective for the hyperacute treatment of acute ischemic stroke
within 48 hrs.48 Recently, the CHANCE trial became the first
major published trial directly comparing aspirin and clopidogrel
versus aspirin alone for treatment of low risk ischemic stroke
(NIHSS ≤ 3) or high risk TIA (ABCD2 for Age, Blood pressure,
Clinical features, Duration of symptoms, and Diabetes; score
of ≥ 4).73 This study involved 5170 Chinese patients who all
received aspirin 75 to 300 on day one and then were randomly
assigned clopidogrel and aspirin (clopidogrel 300 mg loading
dose, then 75 mg daily for 90 days, plus aspirin 75 mg daily
for the first 21 days) or aspirin plus placebo (75 mg daily for 90
days).73 At ninety days, there was a significant 3.5% absolute
risk reduction in recurrent stroke in the aspirin plus clopidogrel
arm compared with aspirin plus placebo. Additionally, the risk
of bleeding and rate of hemorrhagic stroke was low and equal
in both groups. These findings have been extrapolated to the
general population and have been validated by the recent
update in guidelines advocating use of combination aspirin and
clopidogrel for use within the first 24 hours and for 21 days after
minor ischemic stroke or TIA.48
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ECG OF THE MONTH
Wide-QRS Tachycardias
D. Luke Glancy, MD; Theresa A. Mills, MD
A 61-year-old man came from out of state to attend a football game. He felt well during the game, but when he stood
up to leave, he became dizzy and dyspneic. The symptoms lasted 15 to 20 minutes, and when the paramedics arrived,
they diagnosed an idioventricular rhythm and brought the patient to the emergency department where a 12-lead
electrocardiogram (ECG) was recorded (Figure 1).

FIGURE 1: ECG recorded on admission to the emergency department. See text for explication.

What is your diagnosis?
Explication is on page 216.
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ECG of the Month
Presentation on page 215
DIAGNOSIS: Wide-QRS (218 ms) tachycardia; notches on the T
waves (best seen in leads V1 and V2) suggest P waves, and this is
probably sinus tachycardia. Wide-QRS complexes not typical of right
or left bundle branch block and tall peaked T waves more vertical
on their upstrokes than their downstrokes suggest hyperkalemia.1
The QT interval (518 ms; QTc=684 ms) is exceptionally long.
The patient had an extensive and complex medical history that
included non-Hodgkin’s lymphoma, now in remission; an illness
diagnosed by some as POEMS syndrome (polyneuropathy,
organomegaly, endocrinopathy, circulating M protein, and
skin changes) and by other physicians as Waldenstrom’s
macroglobulinemia; hepatic cirrhosis with a TIPS procedure
(transjugular intrahepatic portosystemic shunt), a TIPS revision,
and at least one episode of hepatic encephalopathy; systemic
arterial hypertension; diabetes mellitus; and mild chronic renal

insufficiency. His current medications included hydralazine
50 mg PO qid, amlodipine 10 mg qd, metoprolol 100 mg qd,
furosemide 40 mg qd, calcitriol 0.25 ugm qd, prednisone 35 mg
qod, lactulose PO bid, and nortriptyline 50 mg q hs.
Physical examination revealed a regular heart rate at 100 beats/
min, a blood pressure of 111/53 mmHg, a respiratory rate of 19
breaths/min, slight jugular venous distention suggesting a right
atrial mean pressure of 8-10 cm of blood, crackles at both lung
bases (L>R), a soft systolic murmur in the 2nd left intercostal space
at the sternal edge, 1+/4+ pretibial edema bilaterally, and slight
abdominal distention. Chest radiograph showed generalized
cardiomegaly.
The patient was anemic with a hematocrit of 23.7% and a
hemoglobin of 7.7 g/dL. White blood cell count was 5,700/mm3,
and the platelet count was 409,000/mm3. Serum creatinine
and blood urea nitrogen were elevated at 2.1 and 23 mg/dL,
respectively. Serum electrolytes were abnormal (in mEq/L):

FIGURE 2: Modified lead II telemetry strip, recorded 4 hours after the ECG in Figure 1 showed the end of a 30-second run of monomorphic wide-QRS
tachycardia (122 beats/min) with a different morphology and thought to be ventricular tachycardia. The patient momentarily lost consciousness
before the tachycardia spontaneously terminated, and the previous rhythm resumed (last 4 complexes).

FIGURE 3: ECG recorded 6 hours after the ECG in Figure 1 showed sinus rhythm with a long P-R interval, a narrower but still abnormally wide (178
ms) QRS complex with ST-T changes compatible with the conduction delay, but no evidence of hyperkalemia.
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sodium 133, potassium 6.2, chloride 112, bicarbonate 13, and
magnesium 2.4, and suggested a hyperchloremic acidosis.
Serum calcium was 7.4 mg/dL and corrected to 8.2; phosphorus
was 5.5 mg/dL.
The initial ECG (Figure 1) suggested hyperkalemia as the cause
of the wide-QRS tachycardia even though the serum potassium
was only moderately elevated (6.2 mEq/L).1 Nortriptyline
overdoses typically have caused sinus tachycardia, a corrected
QT interval ≥ 0.418 seconds, a terminal 0.04-second QRS vector
in the frontal plane between 130° and 270°, and a prolonged
QRS duration that has been a better predictor of seizures and
ventricular arrhythmias than serum drug levels.2,3 Thus, this ECG
could result from the ingestion of large amounts of nortriptyline,
but not from a dose of 50 mg a day.
The patient was treated with glucose, insulin, and calcium
gluconate intravenously and sodium polystyrene sulfonate per
rectum followed by a couple of days of hemodialysis. Before
the sodium polystyrene sulfonate and while the patient was
still in the emergency department, he had a 30-second run of
a different monomorphic wide-QRS tachycardia and briefly lost
consciousness (Figure 2). This tachycardia was thought to be
ventricular tachycardia, and the patient received a short course
of amiodarone.
As the patient’s serum potassium returned to normal, his heart
rate slowed, P waves became more visible, QRS complexes
narrowed, and the repolarization changes of hyperkalemia
disappeared (Figure 3). The patient was discharged after 3 days
in the hospital.
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RADIOLOGY CASE OF THE MONTH
Acute Onset of Dizziness and Paresthesias in an
Elderly Woman
Mohammed J. Shaikh, MD; Jagan D. Gupta, MD
61-year-old woman with a past medical history of dementia and Meniere’s disease presents with acutely worsening
dizziness and headache. The patient additionally complains of left greater than right upper extremity weakness and
paresthesias.

FIGURE 1: Noncontrast enhanced head
computed tomography image

FIGURE 2A: Precontrast axial T1 weighted
magnetic resonance image

FIGURE 2B: Postcontrast axial TI weighted
magnetic resonance image

What is your diagnosis?
FIGURE 3: Axial T2 weighted FLAIR magnetic FIGURE 4: Axial gradient refocused echo
resonance
image
(GRE)
218 J La State
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2016magnetic resonance image

Elucidation is on page 219.
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Radiology Case of the Month
Presentation on page 218
IMAGING FINDINGS: Computed Tomography (CT) scan
demonstrates a large intra-axial geographic area of predominantly
subcortical hypodensity centered within the right posterior frontal
lobe and right superior parietal lobule with surrounding mass effect
and minimal resulting right to left midline shift (Figure 1).
Axial MR images demonstrate a T1 hypointense, T2 FLAIR
hyperintense mass-like intra-axial confluence centered within the
right posterior frontal lobe and right superior parietal lobule with
surrounding mass effect and minimal resulting right to left midline
shift (Figures 2 and 3). Figure 2B details subtle leptomeningeal
enhancement overlying the right frontal, parietal, and temporal
lobes without intra- axial enhancement.
Multiple punctate foci of bloom artifact projecting predominantly
in the cortex in the right hemisphere as noted on GRE sequences
represent hemosiderin deposition in areas of cerebral
microhemorrhage (Figure 4).

DIFFERENTIAL DIAGNOSIS:
1.
2.
3.
4.
5.

Infiltrating low-grade primary brain neoplasm, such as
gliomatosis cerebri.
Focal encephalitis.
Demyelination.
Progressive multifocal leukoencephalopathy (PML) in the
setting of an immunocompromised patient.
Cerebral amyloid angiopathy (CAA)

PATHOLOGICAL FINDINGS AND FINAL DIAGNOSIS:
Open biopsy of the brain revealed an edematous brain but no
abnormal vessels. No neoplasm was noted. Microscopic analysis
of the biopsied specimen showed evidence of cerebral amyloid
angiopathy (CAA). Figure 5 shows accumulation of eosinophilic
material in the walls of cortical and meningeal small vessels
(arrow). The eosinophilic material stained congo red and shows
apple green birefringence, consistent with amyloid (not shown).
Granulomatous inflammation was also seen in a significant
minority of the microvasculature, with histiocytes and giants cells
(Figure 6). These findings were demonstrated on a background of
multifocal cerebral hemorrhage, as evidenced by hemosiderin laden
macrophages seen in figure 7 (arrow), as well as neurofibrillary
tangles and neuritic plaques characteristic of Alzhemer’s disease.
The final diagnosis was determined to be (tumefactive) cerebral
amyloid angiopathy with angiitis.

FINAL DIAGNOSIS: Cerebral Amyloid Angiopathy with Angiitis
DISCUSSION
CAA is a common cause of spontaneous primary intracerebral
hemorrhage (ICH) in the elderly. It results from the accumulation
of amyloid-β peptide deposits in the media and adventitia of
small and medium sized vessels of the brain and leptomeninges.
Though it may be related to Alzheimer’s disease, it can also
present as a sporadic disorder or as a familial syndrome.1

Though primarily asymptomatic, it is an important source
of pathology in elderly patients. In addition to primary ICH, it
may present as long term cognitive impairment, inflammatory
leukoencephalopathy, transient neurological symptoms, or
incidental microhemorrhages on imaging.1
Tumefactive CAA, as in this case, may present as a poorly
marginated, translobar, T2-hyperintense, T1-hypointense
mass. This constellation of findings are sometimes difficult to
distinguish from a low grade glioma or from meningoencephalitis.
Lymphoma after the administration of steroids can also have
this appearance. Leptomeningeal enhancement is variable
in CAA and may be related to inflammation or subarachnoid
bleeding.2 Leptomeningeal enhancement is uncommon in low
grade neoplasms, and may be helpful to distinguish between
neoplasms and tumefactive CAA. MR spectroscopy may also
be used to differentiate between these two entities. While low
grade gliomas demonstrate a decreased NAA/Creatine ratio
(< 1) and increased choline, tumefactive CAA demonstrates a
normal NAA/Cr ratio (> 1) and unchanged choline.3
Microhemorrhages may not be seen on MRI without the use
of more sensitive sequences such as GRE or susceptibility
weighted imaging (SWI).2 GRE and SWI imaging techniques
rely on the presence of paramagnetic products in the blood
such as hemosiderin to produce profound signal loss. Often,
the presence of susceptibility weighted artifact is sometimes
used to assist in grading of primary CNS neoplasms, where the
distribution of bloom artifact in high-grade primary neoplasms is
typically in the tumor margins. However in CAA, the presence of
microhemorrhages is characteristically distributed throughout
the brain parenchyma.2 Subarachnoid hemosiderosis is also a
finding relatively specific to CAA.2
Though GRE is routinely performed at our institution, it may
not be as common elsewhere. The utilization of advanced
techniques such as SWI or GRE preoperatively may lead to an
appropriate differential diagnosis and treatment planning
which itself may lead to more appropriate treatment regimens
to include surgical biopsy including craniotomy and wedge
resection of cortex and leptomeninges to evaluate for CAA, as
opposed to stereotactic biopsy often utilized in the setting of
primary CNS neoplasm. CAA typically spares blood vessels in
the white matter, which may be missed by stereotactic biopsy
focused on a white matter abnormality.
A subset of patients with CAA will have an inflammatory
angiitis sometimes referred to as Amyloid β related angiitis.
ABRA.2 Patients with ABRA are reported to be younger (66.5
years) than those with CAA without angiitis (76.3 years).2
The clinical presentation is that of acute or subacute cortical
decline, seizures, headache, and focal neurological signs. Focal
neurological findings are more likely in patients with CAA angiitis.
Low grade glial neoplasm and focal encephalitis are frequently
considered as part of the differential diagnosis in patients with
this process. CAA with inflammatory angiitis details perivascular
inflammation with multinucleated giant cells associated with
amyloid deposition. Erythrocyte sedimentation rate and
C-reactive protein are frequently normal. Though there may
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be a transient elevation in anti-amyloid antibodies in the acute
phase, these usually return to control levels during remission.
CSF may show mildly elevated protein levels or pleocytosis but
is otherwise frequently normal.1 A recent series demonstrated
inflammatory findings in 4 of 5 patients with biopsy proven
tumefactive CAA, suggesting that inflammatory CAA may be
associated with tumefactive appearance.2
Treatment of CAA is based on presentation. Acute lobar
hemorrhage is treated with refraining from use of anticoagulants
and antiplatelet drugs, and fine control of blood pressure to
avoid intracranial hypertension. Lobar hemorrhage may require
surgical evacuation.1
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