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Assessing Psychological Resilience among
Pre-Surgery PLIF Patients in Louisiana:
Psychometric Evaluation of the Brief Resilient Coping Scale
Scott Wilks, PhD, Stephen Guillory, PA-C, Jennifer Geiger, MSW, Kevin Goodson, MD,
Tatiana Begault, BS, Zibei Chen, MSW, Jorge Isaza, MD

The purpose of this study was to examine psychometric properties of the Brief Resilience Coping Scale (BRCS), a measure
of psychological resilience, to determine its applicability among pre-spine surgery patients. The sample comprised
85 adults in south Louisiana scheduled for posterior lumbar interbody fusion (PLIF). We utilized a prospective survey
design with independent self-report data one week pre-surgery. Empirical measures included the BRCS, Oswestry
Index (back functioning), and three coping strategy scales; the latter measures for descriptive and validity purposes.
The typical participant was a 65-year-old married, Caucasian male; no histories of diabetes, heart disease, smoking;
moderate back functioning yet a high degree of resilience. BRCS factor analysis revealed its items loading on a single
factor, presumably resilience. BRCS reliability was strong. Validity findings were somewhat mixed. The BRCS appears to
be an applicable measure of resilience for pre-spine surgery patients, though further research is warranted to endorse
BRCS validity.

INTRODUCTION

METHODS

Psychological resilience is a personal characteristic of adaptation
and adjustment when facing hardship, trauma, or substantial
exposure to stress. Research has shown resilience to be valuable
not only for psychological health (e.g., mood, emotions,
cognition), but also for immediate and long term physical health
outcomes, including AIDS mortality, cardiovascular disease
and stroke.1 The physical health outcome in the current study
potentially applicable to resilience chronic back pain, specifically
low back pain (LBP).

Design and Sampling

Literature distinguishes resilience as a psychosocial predictor of
functionality germane to LBP, as well as healthcare utilization
and frequency of such related to chronic LBP.2 Regarding surgical
treatment for LBP, the number of spine fusions in the U.S. have
trended dramatically upward over the past two decades; lumbar
fusions as the majority at 52%.3 Given the aforementioned
identification of resilience as a predictor of healthcare utilization
for LBP and the increasing numbers of lumbar fusions for
treatment of LBP, we recognized the relevance of understanding
psychological resilience for LBP patients and, equally important,
understanding standardized measures to assess said resilience.
The purpose of the current study was to conduct an empirical
psychometric assessment of a standardized measure of
psychological resilience – the Brief Resilient Coping Scale
(BRCS).4 This allowed us to assess descriptively the level of
psychological resilience of persons seeking LBP treatment while
simultaneously testing the psychometric properties of the BRCS.
The sample consisted of LBP patients in Louisiana scheduled for
posterior lumbar interbody fusion (PLIF).
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The current study utilized a prospective survey design with selfreported data. Pre-surgery was the selected data interval based
on a premise of resilience theory: For resilience to be observed,
demonstrable adversity must be present.5 Logic and research
dictate that patients who undergo surgery typically have higher
physical and psychological health adversity levels at pre-surgery
compared to post-surgery.6 Accordingly, we deemed presurgery as the optimal period to assess patients’ resilience and
to evaluate the resilience measure.
One week prior to scheduled posterior lumbar interbody
fusion (PLIF), adult participants completed questionnaires,
independently self-reported in surgeons’ offices, related to
demographics, psychological coping, and a physical back health
measure (see measures). Participants were under the care of one
of two orthopedic surgeons fellowship trained in spine surgery;
these surgeons practiced at one orthopedic clinic in south
Louisiana. Numerical codes were assigned to each participant
to ensure anonymity. Relevant institutional review boards,
academic and clinic, approved the study, thereby protecting
HIPAA compliance. Eighty-five patients (N = 85) voluntarily
completed all measures and comprised the total sample.
Measures
Demographics and health history.
The following demographics were identified in literature as
potentially influential to spine/spine surgery health, and thus
examined: age, ethnicity, marital status, and insurance/payment
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type.7-9 Also, the following health risk factors were observed as
they were commonly noted by the surgeons prior to surgery:
histories of diabetes, heart disease, and smoking.
Psychological resilience. The measure under psychometric
focus was the 4-item Brief Resilient Coping Scale (BRCS).4 Content
related to creativity to address adversity; locus of control
regarding reaction to adversity; personal growth post-adversity;
and replacement of loss. The measure contained a 4-point Likert
response format ranging from strongly disagree to strongly agree
in belief of aforementioned items. Possible global scores in this
study ranged from 4-16, with higher scores indicating greater
psychological resilience. Psychometric properties were reported
as adequate-to-strong in the original evaluation among a
sample of rheumatoid arthritis patients.4
Coping. For validity testing with the BRCS, three specific
coping strategy measures were included in the study. These
coping scales came from the Proactive Coping Inventory (PCI).10
Each coping strategy scale contains a 4-point Likert response
format ranging from 1 – not at all true to 4 – completely true;
higher global scores represent greater likelihood to utilize the
specific coping strategy during adversity. All coping scales have
been previously reported as having, at minimum, satisfactory
psychometric properties.10 A brief description of each coping
strategy scale is shown below:10
• proaction. The 14-item Proactive Coping Scale assesses
likelihood to cope via goal setting with thoughts and behaviors
geared toward self-regulated attainment. Possible global scores
range from 14-56.
• reflection. The 11-item Reflective Coping Scale assesses
likelihood to cope via contemplation of possible alternatives,
imagining effectiveness, and creating plans of action accordingly.
Possible global scores range from 11-44.
• avoidance. The 3-item Avoidance Coping Scale assesses one’s
likelihood to cope via delaying or eluding action. Possible global
scores range from 3-12.
Back functioning. A physical health measure relating to back
functioning was included, again for validity testing with the BRCS.
The Oswestry Disability Index (ODI)11 based on its popularity
and repeatedly proven, robust psychometrics, is considered the
gold standard of low back pain and functionality assessment.
The ODI evaluates ability to manage everyday activities in 10
general areas (e.g., sitting, standing, walking, sleeping) in light
of back pain and related leg pain. Item scores from each area
were summed to obtain global scores, potentially ranging from
0-50. Lower ODI scores reflect greater level of back functioning.
Analytic Plan. Descriptive statistics were examined on all
measures. Principal components analysis identified the
underlying BRCS factor structure. Factor analysis was initially
rotated to a varimax solution with no limitation on number of
factors. Identification of a factor was based on the customary,
minimum eigenvalue of 1.0. Minimum factor loading threshold
for scale item retention was set at 0.40 with the minimum

Sample Characterisitics
Variable

Valid %

n

Age

Mean (SD, range)
65.0 (10.25, 36-89)

Gender
Female
Male

36.4
64.5

31
54

Ethnicity
Caucasian/White
African American/Black
American Indian

84.7
14.1
1.2

72
12
1

Marital Status
Married
Divorced
Widowed
Never married
Cohabitating

76.5
15.3
3.5
2.4
2.4

65
13
3
2
2

60.0
20.0
16.5
2.4
1.2

51
17
14
2
1

78.8.
92.9
70.6

67
79
60

Payment/Insurance Type
Private
Medicare
Worker’s Comp.
Attorney
Other
Common Health Risks
Diabetes history (no)
Heart disease history (no)
Smoking history (no)
Back functioning (ODI)

26.0 (6.32, 10-43)

ODI:
Oswestry Disability Index
Table 1: ODI: Oswestry Disability Index
loading value identified as follows: 0.32 as poor; 0.45 as fair;
0.55 as good; 0.63 as very good; or 0.71 as excellent.12 Reliability
on the BRCS was observed via Cronbach’s alpha and Guttman
coefficients. For Guttman, the split-half coefficients (lambda-4
[λ-4]) and the highest of the lower bound lambdas (if not λ-4)
were noted as the reliability estimate. Inter-item correlations
also were observed for internal consistency.
Validity of the BRCS was observed via Pearson’s r correlations,
and directions of such, with each of its theoretically linked
measures. Previous literature has shown psychological resilience
to be positively (i.e., directly) linked with goal formulation and
corresponding plans of action.13 Accordingly, the BRCS was
expected to demonstrate convergent validity as follows: (a)
significantly and positively correlate with the Proactive Coping
Scale and the Reflective Coping Scale; and (b) significantly but
negatively (i.e., inversely) correlate with the Avoidance Coping
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Scale. Previous literature has shown resilience to be negatively
linked with physical pain.14 Thus, the BRCS was expected to
indicate further convergent validity via a negative correlation
with the ODI. Significance (p) was observed at the standard 0.05
threshold.

because of the lone factor, the solution rotation was unnecessary.
This factor, which was identified assumptively as resilience, held
an eigenvalue of 2.8 and explained almost 70% of the variance
in BRCS responses. Each of the items loaded strongly with this
factor. Table 2 details these findings.

Missing Data. Missing values (cases x variables) were less than
1% for the original dataset. Since data absence per variable
was less than 20%, single imputation was computed in SPSS.15
Following calculation of root mean square error, we observed
nominal differences in variance between original and imputed
datasets. Accordingly, the analyses were conducted using the
imputed dataset.

BRCS reliability. Reliability analysis on the BRCS revealed a
Cronbach’s alpha reliability coefficient of 0.854. Guttman’s
coefficient was similar at 0.884. This coefficient, λ-4, was
the highest of the lower bound lambdas and thus noted as
Guttman’s reliability estimate. Inter-item correlations among all
pairings of the four BRCS items were moderate-to-strong,16 as
shown in Table 3.

RESULTS

BRCS validity. Convergent validity was examined via zeroorder correlations and their specific directions between the
BRCS and measures of theoretically linked constructs of coping
and back pain/functioning. The BRCS significantly, positively
correlated with proactive coping and reflective coping; the BRCS
negatively correlated, though not significantly, with avoidance
coping and back functioning. These associations showed
appropriate directions, per previously mentioned literature.13,14
Table 4 displays these correlation coefficients relevant to BRCS
convergent validity.

Descriptive Statistics
Sample characteristics. The mean age of sample participants
was almost 65 years. The majority of the sample self-identified
as male (64%), Caucasian/White (85%) and married (77%). The
most common method of payment for scheduled PLIF was
private pay (60%). In terms of common health risks to surgery,
the majority of patients reported no histories of diabetes (79%),
heart disease (93%), or smoking (71%). Table 1 details these
sample characteristics.
Standardized measures. The aggregate global scores on each
of the standardized measures are as follows, beginning with the
measure under psychometric focus:
• BRCS (resilience): M = 12.6 (SD = 2.74, range: 4-16);
• Proactive Coping Scale: M = 44.2 (SD = 6.33, range: 26-55);
• Reflective Coping Scale: M = 33.9 (SD = 6.37, range: 11-44);
• Avoidance Coping Scale: M = 6.8 (SD = 2.24, range: 3-12); and
• ODI (back functioning): M = 26.0 (SD = 6.32, range: 10-43).

BRCS Reliability: Inter-Item Correlations
Item

1

a. Creativity in addressing adversity

--

2

3

4

b. Locus of control in reacting to adversity 0.494*a -c. Personal growth post-adversity

0.653*b 0.692*b

d. Replacement of loss

0.472* 0.658* 0.596*b
a

b

---

* p < .01
Strength of association (Evans, 1996) a=moderate; b=strong

BRCS Factor Analysis Findings
BRCS Item

Factor Loading

a. Creativity in addressing adversity

0.776*

b. Locus of control in reacting to adversity

0.858*

c. Personal growth post-adversity

0.887*

d. Replacement of loss

0.816*

Eigenvalue
Variance explained

2.788
69.712%

* Loading on the factor valued as excellent (Tabachnick & Fidell, 2007)

BRCS: Brief Resilience Coping Scale

Table 2: BRCS: Brief Resilience Coping Scale

Psychometric Findings
BRCS factor structure. Principal components analysis extracted
a single underlying factor with an eigenvalue greater than 1.0;
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Table 3: BRCS: Brief Resilient Coping Scale

DISCUSSION
Patients in this study reported a high level of psychological
resilience, especially when considering their LBP prior to surgery.
Regarding scale analysis, factor and reliability observations
evidenced support for an internally consistent, single-factor
scale for measuring resilience in pre-operative PLIF patients. As
anticipated, the BRCS was shown to measure a single factor—
resilience—with this factor accounting for a large proportion
of the variance in BRCS scores. Relatively strong reliability
coefficients across all analyses provided further support for the
construct validity of the BRCS.
In contrast, convergent validity findings were more mixed. As
expected, the BRCS positively correlated with two adaptive
coping strategies, proactive and reflective coping. Unexpectedly,
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BRCS Validity: Zero-Order Correlations with Theoretically Linked Measures
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Coping
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RCS: Reflective Coping Scale
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Regarding the non-significant correlation between resilience
and lower back functioning, the results may point to the
limitations of adaptive coping and resilience in mitigating
lower back disability. Every participant in the present study had
experienced pain and disability severe and chronic enough to
require PLIF. Thus, it may be the case that positive coping and
resilience are more effective for individuals with acute pain
and higher functioning. While much research has focused
on treatment of post-surgical pain and disability, including
Failed Back Surgery Syndrome,18 fewer studies have explored
the relationships among resilience, coping, LBP, and disability.
Therefore, these results point to the importance of expanding
the current study to include a more diverse set of patients in
terms of pain and disability.

12.

In conclusion, we iterate the primary purpose of this study as
a psychometric evaluation of the BRCS, a short resilience scale,
for use with pre-surgical PLIF patients. While the scale showed
strong construct validity and reliability of the scale, convergent
validity findings were less conclusive. Further research is
warranted to examine the theoretical underpinnings linking
resilience with higher back functioning and less avoidance
coping for those with chronic, severe back pain.
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Combined Surgical Oncology and
Neurosurgery Approach for Resection of
Sacral Chordoma
Racheal Wolfson, MD, Richard Menger, MD, MPA, Ouyen Dinh Chu, MD, MBA, Anthony Sin, MD

Sacral chordomas are rare neoplasms of the sacral spine arising from remnants of the notochord. They are
poorly responsive to chemotherapy and radiation therapy. The recommended treatment of sacral chordomas
is en bloc resection with wide margins.
We present a case of a 46-year-old man with a sacral chordoma who underwent surgical resection of the mass.
A combined anterior-posterior approach was used, with a surgical oncologist freeing the pelvic cavity through
an abdominal laparotomy followed by a neurosurgeon resecting the mass and fusing the lumbar spine to the
pelvis posteriorly. The patient underwent a laparotomy the second day for exploration of the pelvis and final
closure. The procedure was well tolerated the the patient retained ambulation postoperatively.
Complete resection of sacral chordomas with wide margins offers the best prognosis for patients. Sacral
chordomas should be referred to a tertiary care center with experience treating these lesions. Our center
recommends a combined surgery-neurosurgery approach for safe resection of sacral chordomas.

INTRODUCTION
Chordomas are rare but malignant tumors arising from vestigial
remnants of the embryological notochord. They account for 1.4%
of all primary malignant bone tumors and 17% of primary bone
tumors of the spine.1 The incidence of chordomas is <0.1 per
100,000 people per year2,3 and increases with age.4 Chordomas
are most commonly found within the sacrococcygeal area (4050%), followed by the skull base (35-40%) and the vertebral
bodies (15-20%).5 Patients often present with vague symptoms
mimicking lumbosacral stenosis and advanced disease due
to the slow growth of these tumors deep within the pelvis.6
Because chordomas are poorly responsive to chemotherapy,
the treatment modality of choice is radical resection. Local
recurrence remains common (43-85%) even with complete
resection with negative margins.5 Sacrectomy with wide
resection margins also carries a high risk of postoperative
morbidity due to extensive nerve root and musculoskeletal
resection leading to ambulatory, sexual, bowel, and urinary
symptoms.2 Despite this, wide resection margins provides the
best long-term prognosis in terms of progression-free survival
and thus the gold standard for surgery is en bloc resection of
the chordoma. In sacral chordomas this can be achieved with
a combined anterior-posterior approach for lesions extending
above S3, whereas a posterior approach alone is usually
sufficient for tumors below this level.6 We present a patient who
underwent resection of a sacral chordoma with a combined
anterior-posterior approach with an interdisciplinary team of
surgeons from surgical oncology and neurosurgery.

6 J La State Med Soc VOL 170 JANUARY/FEBRUARY 2018

Figure 1: Post-gadolinium T1-weighted MRI showing a contrast-enhancing
sacral mass with infiltration into the spinal canal and pelvic cavity.
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CASE PRESENTATION
We present the case of a 46-year-old African American man who
was referred to the surgical oncology clinic for findings of a large,
rapidly expanding sacral mass on magnetic resonance imaging
(MRI) of the lumbar spine obtained for lumbar radiculopathy
and urinary retention (Figure 1). A biopsy of the lesion by
interventional radiology was positive for chordoma. The patient
elected for surgery and underwent resection of the mass with
a combined surgical oncology and neurosurgery approach
carried out over two days.
The surgical oncologist started the resection with an abdominal
laparotomy and dissection of the pelvis to free the pelvic
viscera, iliac vessels, and ureters off the lateral pelvic walls and
sacrum. Once these structures were mobilized, the abdomen
was closed and the patient flipped into the prone position.
The neurosurgeon then opened a midline lumbosacral incision
and placed pedicle screws along L3-L5. The dissection exposed
the sacral mass as well as the sacroiliac joints. The thecal sac
and nerve roots were tied off at the level of S1 with sacrifice
of the right S1 nerve root. An osteotome was then used to cut
through the S1 vertebral body and the SI joints and the tumor
was removed en bloc (Figures 2 and 3). Bilateral iliac screws were
placed, three in each iliac crest. Vertical rods were run from L3L5 and extended to attach to the last pair of iliac screws. Two
horizontal rods were used to connect the top two pairs of iliac
screws with a fibula strut wired between the rods (Figures 4 and

Figure 2: Posterior view of the pelvis after removal of sacral chordoma and
ligation of thecal sac and nerve roots. The abdominal packing placed during
the anterior part of the procedure is visible.

5). The posterior incision was closed using bilateral advancement
flaps to decrease tension on the abdominal wound. The patient
remained intubated and was admitted to the ICU overnight. The
following day the patient returned to the operating room with
the surgical oncology team for planned exploratory laparotomy
of the abdominal cavity in order to inspect the resection bed,
achieve hemostasis, and final close the abdomen. The patient
was extubated on post-operative day two and discharged to
home on post-operative day 13.
Postoperatively the patient was able to ambulate with a rolling
walker but experienced persistent urinary incontinence and
erectile dysfunction with perineal numbness. At one year
follow-up, the patient continued to have urinary incontinence
and radicular leg pain. His ambulation had improved and he was
able to walk without assistive device with only a small limp. His
surgical scar was well-healed (Figure 6).

DISCUSSION
While sacral chordomas are rare, they present a unique challenge
to the treating physician. Their insidious presentation requires
careful attention to the patient’s symptoms, with the diagnosis
often being made based on imaging workup for lumbar
radiculopathy, incontinence, or erectile dysfunction. Often the
symptoms are non-specific and the diagnosis is made after
the tumor has grown to a large size, rendering the resection
of such tumors more difficult. In contrast to osteosarcomas or

Figure 3: Gross pathology specimen resected en bloc.
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Figure 4: Posterior lumbo-iliac fixation. The lumbar pedicle screws were
connected to the most inferior pair of iliac screws with vertical rods. The
superior two pairs of iliac screws were connected with horizontal rods with
a fibular strut wired between the rods for additional pelvic stabilization.

Figure 5: Postoperative x-ray demonstrating instrumentation from L3 to
iliac crests. Vertical rods run along L3 to L5 and attach to the bottom-most
pair of iliac screws. Horizontal rods connect the remaining two pairs of iliac
screws with a fibular strut placed horizontally and wired to the two rods.

chondrosarcomas, chordomas locally invade the intervertebral
disc space as they spread, which can be visualized on computed
tomography (CT) or MRI. Calcifications are present in 30-70%
of chordomas. They are iso- or hypo-intense compared to
muscle on T1 and hyperintense on T2-weighted MRI images.
Definitive diagnosis is made by core needle biopsy.5 Once a
sacral chordoma is diagnosed, the patient should be referred to
a tertiary care center for evaluation by experienced surgeons.

allows for careful dissection of the pelvic neurovascular
structures, especially when the tumor extends high into the
pelvis.8 The morbidity associated with extensive pelvic resection
is generally quite high due to sacrifice of involved nerve roots
and extensive muscular dissection. In our patient, using the
combined approach allowed for a well-controlled resection
with preserved ambulation using a walker, but at the expense
of urinary continence.

The main prognostic factor across several studies is the extent of
resection.1-3,7,8 Local recurrence remains common but is affected
by the resection margins. Margin classifications are based on
the classifications by Enneking in 1980. A wide margin involves
resection of the surrounding healthy tissue without entering
the reactive zone surrounding the tumor, whereas a marginal
margin extends through the reactive zone, and an intralesional
margin enters the tumor.9 With a wide margin the rate of local
recurrence is 5-17%, compared to 71-81% for intralesional or
marginal resection margins. Another potential complication is
tumor seeding, which can occur due to intraoperative violation
of the tumor capsule and can potentially increase the rate of
local recurrence.8 Seeding can also occur from tumor biopsy,
therefore every effort should be made to resect the biopsy tract
during tumor resection.

Classical chemotherapy has not been proven to be effective
in these tumors; however there are some anecdotal reports
of slowed tumoral progression with cisplatin, anthracycline,
and alkylating agents. Current studies are aimed at identifying
and targeting specific receptors expressed by the chordoma,
with promising results from tyrosine kinase inhibitors such
as imatinib and sumitinib. Cetuximab, gefitinib, and erlotinib
target the epidermal growth factor pathway expressed by these
tumors. Use of radiotherapy is controversial, and the radiosensitivity of surrounding structures such as bladder, small
bowel, and sacral plexus limits the extent of radiation therapy.5
Recent studies have shown a statistically significant increase
in overall survival and progression-free survival for patients
who undergo total resection followed by proton beam therapy
compared to patients with incomplete resection with or without
proton therapy, indicating that surgical resection remains the
most important variable.1

The choice of surgical approach will be largely dictated by the
experience of the surgeon(s) involved. Some centers advocate
the use of the anterior-posterior combined approach, while
others have found no difference in outcomes using the posterioronly approach regardless of tumor level.3 A combined approach
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Figure 6: Surgical scar after healing of posterior incision.

CONCLUSION
The gold standard for treatment of sacral chordoma remains
en bloc resection with wide margins. These tumors are often
diagnosed after they have grown to considerable size in the
pelvis and should be referred to a specialized multidisciplinary
center with experience. We advocate use of a team composed
of surgical oncology and neurosurgery in order to carefully
resect the tumor from the pelvic contents and spinal canal and
reconstruct the lumbosacral support.
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Intracranial Septum Pellucidum Dysembryoplastic
Neuroepithelial Tumor: Case Presentation and Review
of Pediatric Septum Pellucidum Tumors
Rimal Dossani, MD, Devi Patra, MD, Nimer Adeeb, MD, Elizabeth Wild, MD, Abhilasha Ghildyal, MD, Marjorie Fowler, MD, Christina Notarianni, MD

Dysembryoplastic neuroepithelial tumors (DNETs) of the septum pellucidum are a rare location for DNETs, which are most commonly
located in the temporal cortex. In this case report, we present the case of a 5-year-old boy who presented with seizures. Magnetic resonance
imaging (MRI) revealed a hyperintense mass on T2-weighted imaging arising from the right septum pellucidum. The patient was placed in
right lateral decubitus position and underwent right interhemispheric craniotomy for resection of mass. Gross total resection was achieved
and pathology was consistent with DNET. Patient has been free of seizures since the time of operation and MRI scans have been free of
recurrence. We review the molecular and histopathological features of DNETs. Most importantly, for the interest of the general medical
community, we present a differential diagnosis of pediatric septum pellucidum tumors based on MRI and histopathological findings.

INTRODUCTION
Dysembryoplastic neuroepithelial tumors (DNET) are benign
glioneural tumors presenting with epilepsy in children and young
adults. DNETs are most commonly located in the temporal lobe of
the supratentorial cortex, but case reports and small case series
have documented DNETs arising from the septum pellucidum
and the foramen of Monro. On magnetic resonance imaging
(MRI), DNETs appear as hyperintense on T2-weighted and fluidattenuated inversion recovery (FLAIR) sequences, and do not
exhibit contrast enhancement. The best treatment for DNETs
is surgical resection. Adjuvant chemotherapy and radiation
are not necessary. Pathology demonstrates disorganized
microcystic architecture with both glial and neuronal elements
without cytological atypia. In this report, we present a septum
pellucidum DNET in a 5-year-old male child treated with surgical
resection. For the interest of the larger medical community, we
present a differential diagnosis of pediatric septum pellucidum
tumors based on MRI and histopathological findings.

CASE REPORT
The patient is a 5-year-old boy who presented with worsening
headaches for six months. Three months prior to presentation,
he developed seizures well controlled on oxcarbazepine. His
past medical history was notable for developmental delay
because he was unable to walk until the age of three. His
neurological exam was within normal limits. T2-weighted and
fluid-attenuated inversion recovery MRI sequences showed a
hyperintense mass arising from the right septum pellucidum
(Figure 1). T1-weighted MRI showed isointense mass that did not
enhance with contrast. The mass appeared to extend down to
the foramen of Monro without hydrocephalus.
The patient was taken to the operating room for resection of
mass. He was placed in lateral decubitus position with the right
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Figure 1: Preoperative magnetic resonance images showing mass arising
from septum pellucidum and entering the right lateral ventricle. T1-weighted
with contrast axial (A) and coronal (B) images and fluid attenuated inversion
recovery (FLAIR) axial (C) and coronal (D) cuts demonstrate the tumor in the
right lateral ventricle.

side down. A small callosotomy via interhemispheric craniotomy
was performed to enter the right lateral ventricle. The tumor
appeared to be soft and gelatinous and was removed using
bipolar cautery and suction. Finally, the septum pellucidum

JOURNAL OF THE LOUISIANA STATE MEDICAL SOCIETY

Figure 2: Postoperative T1-weighted with contrast sagittal (A), axial (B) and coronal (C) images showing gross total resection of mass from right lateral ventricle.

Figure 3: Tumor composed of oligodendroglia-like cells in a microcystic background (A) (hematoxylin-eosin, original magnifications ×400). At higher
magnification (B) the characteristic oligodendroglia-like cells with uniform round nuclei in a fibrillary background (hematoxylin-eosin, original magnifications
×2000). The tumor showed characteristic positivity for immunohistochemical stains, (C) Glial fibrillary acidic protein, (D) Synaptophysin and (E) Neurofilament
(original magnifications x2000).
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was cauterized to remove the remainder of the tumor. A small
septostomy was performed to promote flow of cerebrospinal
fluid between the right and left ventricles.
The patient was admitted to the pediatric intensive care unit
postoperatively. Postopearative MR showed gross total resection
(Figure 2). The patient was discharged to home on postoperative
day four without any new neurological deficit.

Non-Neoplastic

• Lipoma
• Hamartoma
• Cavernous hemangioma
• Vascular malformation with hemorrhage
• Cysticercosis
• Colloid cyst

Neoplastic

• Central Neurocytoma
• Subependymoma
• Subependymal giant cell astrocytoma
• Low grade astrocytoma
• Pilocytic astrocytoma
• Oliglioglioma
• Dysembroplastic neuroepithelial tumor

PATHOLOGY
The specimen was received in two parts. The first part consisted
of gelatinous soft tan tissue that measured 0.5x0.3x0.1 cm.
The second part consisted of fragments of pink tan tissue that
measured in aggregate 0.8x0.5x0.2 cm. Microscopically both
parts of the neoplasms consisted of disorganized microcystic
architecture with hypocellular neuronal growth without
cytological atypia, findings consistent with a low-grade
primary neuronal lesion. Subsequent immunohistological
staining with glial fibrillary acidic protein (GFAP) and
neurofilament highlighted the glial component of the
neoplasm. Immunohistochemical staining was also positive for
synaptophysin, a synaptic vesicle glycoprotein present in all
neurons. In summary, the pathological diagnosis was consistent
with dysembryoplastic neuroepithelial tumor (DNET) with
presence of both glial and neuronal components and positive
immunohistochemical staining for GFAP, neurofilament and
synaptophysin (Figure 3).

DISCUSSION
The septum pellucidum is a midline structure with uncertain
functional importance that separates the two halves of the
lateral ventricles. Though its role in the limbic system and its
connection with the hippocampus and hypothalamus has been
demonstrated in few studies,1 surgeons consider it as a benign
membranous structure that may be divided if need arises. The
occurrence of de-novo tumors in the septum pellucidum is rare.
Tumors of the septum arise either from direct tumor extension
from the corpus callosum or via subependymal spread from
adjacent periventricular structures. Table 1 lists a differential
diagnosis of tumors of the septum pellucidum.
DNETs of the septum pellucidum are extremely rare and only
sixteen cases have been reported to date.6-10 Generally, DNETs
are located in the supratentorial cortex and present with epilepsy
in children and young adults.11 In children with primary CNS
tumors, the frequency of DNET is estimated to be 0.6-0.8 %.12,13
Amongst extracortical locations, DNET has been reported to
occur in periventricular white matter, foramen of Monro and the
caudate nucleus. DNET origin from midline septum pellucidum
location, thought to arise from subpial and subependymal
germinal layers,22 is distinctly rare as a primary location.
DNETs of the septum pellucidum may simulate multitudes
of lesions that can range from simple benign colloid cysts to
high-grade atypical gliomas. Lack of clinical or radiological
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Table 1: Differential diagnosis of lesions in the septum pellucidum

distinguishing features make preoperative diagnosis extremely
difficult. A few differential points may help in diagnosis (Table
2). On MRI, DNETs appear as a gyriform enlargement of involved
cortex.17 They are hypointense on T1-weighted and hyperintense
on T2-weighted images, and these tumors do not enhance
with contrast. Some tumors may show iso/hypointensity on
FLAIR with characteristic hyperintense rim. Among other MRI
sequences, apparent diffusion co-efficient (ADC) sequences
have been reported to be of clear differentiating value because
of high cellularity. In the tumor series by Yamasaki et al, DNETs
had much higher ADC values than other WHO grade 1 and
grade 2 tumors, including ganglioneural tumors like central
neurocytomas.18 DNETs localized in the septum pellucidum may
mimic colloid cysts; however, DNETs may be differentiated from
colloid cysts by their clear origin above the foramen of Monro.
Still, final diagnosis solely depends upon histopathological
analysis. Histologically, DNETs resemble other ganglioneural
tumors because of the presence of oligodendroglial like cells
(OLC). A multinodular architecture is characteristic especially
in cortical locations. Small, round OLC cells along with floating
neurons in a gelatinous matrix form a microcystic or alveolar
pattern.11 On immunohistochemistry staining, the OLCs are
positive for S-100 and Oligo-2 protein. They also express other
neuronal markers like synaptophysin, Neu N, NSE and MAP2.11
DNETs in the septum pellucidum do not differ much histologically
from cortical DNETS; however, occasional irregularity from the
classical pattern has been observed. Firstly, the characteristic
multinodular pattern is less frequently observed in DNETs of
septum pellucidum.6,23 Secondly, we observed a less cellular
growth in our specimen. Similar to Baisden et al,6 we also
noted single OLCs with a uniform round nuclei floating in a
fibrillary background. In 50% of patients in Baisden et al series,
synaptophysin positivity was noted on immunohistochemical
staining. A possible genetic association has been suggested
by Saito et al who found a familial occurrence of DNETs in the
septum pellucidum.24 Recently, Gessi et al studied molecular
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Central
Neurocytoma

Low grade
astrocytoma

Oligodendroglioma

Ganglioglioma

Pilocytic
astrocytoma

Subependymal
Giant cell
astrocytoma

Subependymoma

Dysembroplastic
neuroepithelial
tumor

Clinical Presentation

Radiological Features

Pathological Features

Prognosis

• Young patients
• Headache
• Features of raised ICP
• Rarely, cognitive
dysfunction, seizures, etc

• Intraventricular
• Midline
• MRI: T1 iso, T2 hyper
• Contrast enhancement +
• Heterogenous solid cystic
• Calcifications +

• Necrosis and cyst
formation common
• Diffuse synaptophysin
reactivity
• GFAP+ in ~ 50% of cases

• Higher recurrence rate
• Requires adjuvant
radiotherapy or
radiosurgery

• Any age
• Headache
• Features of raised ICP
• Memory dysfunction (with
involvement of fornix and
corpus callosum)

• Ill-defined outline
• Paramedian or assymetric
• MRI: T1 iso to hypo,
T2- Hyper
• Contrast enhancement +
• May show edema and
mass effect

• Glial tumor without
neuronal component
• GFAP+

• Recurrence occurs
without total excision
• Requires post of
radiotherapy

• Middle aged
• Raised ICP due to
hydrocephalus

• Heterogenous
• MRI- Iso on T1 and Iso to
hyper on T2
• Contrast enhancement +
• Calcifications +

• Perinuclear satellosis
• Involves white matter
• Larger and varied nuclei

• Recurrence occurs
without total excision
• Requires post of
radiotherapy

• In children and yong adult
• Male preponderence
• Seizure is the most
common presentation

• MRI- Isointense on T1,
iso to hyperintense on T2
• Variable contract
enhancement
• Calcification ±

• Neoplastic ganglion and
glial cells in reticulin
network
• Glial cells major cell type
• Perivascular lymphocytic
infiltration
• May show atypia
• GFAP+

• Good prognosis with
rare recurrence
• Adjucant therapy
usually not required with
total excision

• Young children
• Headache
• Raised ICP due to
hydrocephalus

• Mixed solid cystic
• Typical lesion is
characterized by a cystic
lesion with mural nodule
that enhances with
contract

• Intratumoral rosental fibres
• Eosinophillic granular
bodies
• Glial cells without mature
neurons

• Complete resection carries
good prognosis
• Radiotherapy needed for
incomplete resections

• Young age
• Associated with tuberous
sclerosis
• Present with raised ICP
due to HCP

• Wall of lateral ventricle
near foramen of Monro
• MRI- T1 hypo and T2 hyper
• Homogenous contrast
enhancement

• Large polygonal cells
resembling astrocytes or
ganglion cells
• Perivascular
pseudorosette
• No neurons

• Total excision leads to
cure
• Recurrence rare
• Radiotherapy not
needed

• Middle aged and elderly
males
• More common in 4th ventricle
• Present with raised ICP due
to HCP

• Midline location
• Heterogenous with cystic
areas
• Lobulated apprance
• T1 hypo and T2 hyper
• Minimal contrast
enhancement in septum
pellucidum lesions

• Glial tumor cells in clusters
in an abundant fibrillary
matrix
• No mature neurons

• Total excision leads to
cure
• Recurrence rare
• Radiotherapy not
needed

• Young age
• Seizures, headache
• Raised ICP due to HCP

• Midline location
• Homogenous
• T1 hypo, T2 hyperintense
• Does not enhance with
contrast
• Higher ADC value

• Small round oligodendroglia
like cells with floating
neurons
• Microcystic or alvelolar
pattern
• May express synaptophysic
but not GFAP

• Excellent prognosis
• Rare recurrence even if
in subtotal excision
• Radiotherapy not
needed

Table 2: Differentiating features of various tumors of septum pellucidum
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alterations in seven patients with foramen of Monro and
septum pellucidum DNETs. They noted that septum pellucidum
DNETs did not show KIAA549-BRAF fusions or FGFR1 mutations,
alterations commonly noted in pilocytic astrocytomas. Further,
BRAFV600E mutations, the most common alteration in cortical
DNETs, were absent in foramen of Monro and septum pellucidum
DNETs. Of note, malignant transformation to high grade gliomas
have been infrequently reported from cortical DNETs,9,10,31 but
such occurrence has never been found in DNETs at extracortical
sites. These distinctions indicate that perhaps periventricular
DNETs are a distinct clinical entity from supratentorial cortical
DNETs.

CONCLUSION

13.

14.

15.

16.

17.

18.
19.

DNETs of the septum pellucidum are a rare location for DNETs
and only a few case reports have been reported to date. A gross
total excision of septum pellucidum lesions is sufficient to cure
the lesion without need for adjuvant chemoradiation. In light of
recent evidence, DNETs of the septum pellucidum may represent
a distinct clinical entity within the larger category of DNETs
as they lack BRAFV600E mutations, which are the most common
genetic alteration found in cortical DNETs. Future studies
highlighting the unique genetic profiles of septum pellucidum
and other periventricular DNETs will serve to highlight a novel
pathogenesis for these lesions.

20.
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22.

23.
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Newborn Screening for Congenital
Adrenal Hyperplasia: Review of Undetected
Cases in Louisiana
Dania Felipe, MD, Joseph Ortenberg, MD, Ricardo Gomez, MD, Aaron Martin, MD, MPH,
Robin Ortenberg, MD, Michael Marble, MD

INTRODUCTION
Congenital adrenal hyperplasia (CAH) is a group of autosomal
recessive disorders characterized by an enzyme defect which
causes disruption in corticosteroid and mineralocorticoid
synthesis. Most CAH cases are caused by 21-hydroxylase
deficiency encoded by a mutation in the CYP21A2 gene. The
worldwide incidence of CAH is 1:15,000 (6.6 per 100,000) to
1:18,000, highest frequency found in Ashkenazi Jews, Alaskan
natives and people from Brazil.1 The early recognition of CAH
by newborn screen avoids the life-threatening adrenal crisis
in males and decreases the number of virilized female infants
falsely identified as males.2
Implementation of the neonatal screening program is due to the
efforts of Robert Guthrie in the 1960s.3 Screening for CAH was
first introduced in the state of Louisiana in 2006 and since then,
we have had 1053 presumptive positives and 35 confirmed
cases for an incidence of 1.5-14.5 in 100,000 persons per year.
Well recognized causes of a false positive screen include early
collection time of the sample, preterm or severely ill babies,
stress, poor kidney function, or physiologically delayed
expression of the 11ß-hydroxylase that causes transiently
increased concentrations of 17-OHP.4 This brief report describes
several patients from our Endocrinology Clinics at Children’s
Hospital with virilizing CAH missed by the Louisiana newborn
screening program.

CASE PRESENTATION
Patient 1 was referred to our Endocrinology Clinic at three weeks
of age due to ambiguous genitalia. She is an African-American
female born at 39 weeks to a G3P3 mother with no complications.
Birth weight was 4 kg. Parents are nonconsanguineous. At the
time of this visit to our pediatric endocrine clinic, she was feeding
well and had gained weight appropriately. On exam, length
was 54.7 cm (90th percentile), weight 4.3 kg (75th percentile), no
clitoromegaly was noted but she did have a small but patent

vaginal opening. Newborn screen done at one day 23 hours old
was 17-OHP -36 ng/ml (normal <50 ng/ml FIA, DELFIA, Perkin
Elmer Life and Analytical Sciences, Turku, Finland).
She was referred to Genetics clinic at 10 months of age for the
same concern. On exam, length 76.5 cm (95th percentile), weight
9.1 kg (50th percentile), clitoris was enlarged measuring ~2cm,
clitoris width was 1cm, she had a small vaginal opening, posterior
fusion of labia. Laboratory evaluation included 17-OHP-1650
ng/dl (normal<91) by high performance liquid chromatography
(Esoterix, Calabasas Hills, CA).
Repeat 17-OHP was 774 ng/dl, total testosterone 6.3 ng/dl (<2.510), dehydroepiandrosterone sulfate (DHEA-S) 20 ug/dl (<49),
plasma renin activity (PRA) 1559 ng/dl/h (235-3700). Bone age
was one year six months at chronologic age 10 months. Pelvic
ultrasound revealed a normal prepubertal uterus and ovaries.
Karyotype result was 46,XX. She subsequently underwent
feminizing genitoplasty.
Patient 2 is the sister of patient 1 born at 40 weeks of age with
no complications. Birth weight was 3.75 kg. She was noted at
birth to have ambiguous genitalia. On day two of life, sodium
was 140 mmol/L, potassium 5.1 mmol/L, DHEA >1500 mcg/dl.
Pelvic ultrasound revealed a normal uterus. Her newborn screen
was also normal. She had clitoroplasty at 6 months of age.
Patient 3 is a four week old female born at term to a mother
with PCOS (?undiagnosed CAH) who was noted by pediatrician
to have labial fusion and an enlarged clitoris measuring 1
X 0.7 cm. Her newborn screen done at 27 hours of age was
normal but her confirmatory 17-OHP was elevated 5700 ng/dl.
Despite her late presentation, she behaved as a salt-waster as
evidenced by elevated renin level and is a carrier for F306+1nt,
Q318X, mutations known to cause classic CAH (Table 1). Patient
4 was noted to have pubic hair at age three years six months.
Laboratory evaluation revealed an elevated 17-OHP and a V281L
mutation on genetic testing.
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Pt

17OHP Screening
level (ng/dl)

17OHP at
Dx (ng/dl)

Age at Dx

Sex

Presentation

Na
mmol/L

K
mmol/L

Renin
Ng/dl/h

Genetic
Testing

1

3600 (nl<5000)

1650

10m

F

Clitoromegaly

138

4.6

1559

I172N, A479L,
frameshift
mutation at
codon 171

2

3200 (nl<4000)

1320

2 days old

F

Clitoromegaly,
posterior
labial fusion

138

6.4

n/a

n/a

3

4400 (nl<4000)

5700

1 month

F

Clitoromegaly

136

5.1

5111

I172N, V281L,
F306+1nt,
Q318X

4

1700 (nl<8000)

135 at0 min 3.5 y
926 at60 min

F

Premature
adrenarche

142

n/a

n/a

V281L

5

1500 (nl<8000)

20 at0 min
4y
397 at60 min

F

Premature
adrenarche

P453s

Table 1: Summary of patients unrecognized by Louisiana newborn screen

Patient 5 was noted to have pubic hair at age 4. She has a
sister who had a similar presentation and her mother required
fertility treatment with clomiphene. On ACTH stimulation test
using Cosyntropin 250 mcg IV, baseline 17-OHP was 20 ng/
dl, DHEAS 95 mcg/dl, testosterone 8.5 ng/dl, adrostenedione
31 ng/dl, and at 60 minutes laboratory results were 17-OHP
396 ng/dl, and androstenedione 64 ng/dl. Both the method of
the determination of 17-OHP and cutoff levels were altered at
different points during the screening period.

DISCUSSION
This report summarizes pediatric cases with CAH not identified
by the Louisiana newborn screen from 2006-2016. When a
presumptive positive is identified, the primary care provider is
notified either by a phone call and/or written communication.
A second screen is collected but depending on the clinical
scenario, an evaluation might be necessary prior to this
collection. If a repeat screen is positive, a visit to a pediatric
endocrinologist is required for confirmation.
Most newborn screen programs use enzyme-linked
immunosorbent assays (ELISA) to determine levels of 17-OHP.
This test has a low specificity and a low positive predictive value
(PPV). After implementation of the program in 1993, a study in
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Wisconsin identified 8 patients diagnosed with CAH to have a
normal newborn screen.5 The age at diagnosis ranged from
birth to 54 months, with 5 infants identified by three months
of age, and the other three identified after 12 months. Five of
the seven female patients were referred for evaluation of genital
abnormality, the one male patient was evaluated for premature
adrenarche at age four, one infant had an elevated 17-OHP on
repeat newborn screen at one week of life and the last patient
had a repeat newborn screen for an abnormal trypsinogen level
that revealed an elevated 17-OHP.
A similar study in Sweden revealed seven infants with false
negative results who all carried the simple virilizing form of the
disease.6 A study in Texas compared screened newborns versus
unscreened infants in the neighboring states of Oklahoma
and Arkansas.7 The incidence of diagnosis of salt wasting
CAH per 100,000 newborns was similar in both cohorts. The
unscreened group had fewer male newborns diagnosed with
salt-wasting CAH and the median age at diagnosis was later in
the unscreened group - 26 days versus 12 days in the screened
group. A possible explanation for the lower number of affected
males versus females is that males often present in a salt wasting
crisis and may die before a diagnosis is established.
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Consistent with prior studies,5,6,7 we have identified five female
patients missed by our newborn screening program. Diagnosis
was established from birth to age four. Three of the patients
presented with ambiguous genitalia at birth while the other
two presented with premature adrenarche. The true incidence
of false negatives could be obscured due to underreporting of
patients missed by the screening evaluation.
A possible explanation for the unidentified cases is that the
newborn screen identifies the severe form of the disease rather
than the milder simple virilizing form. Female infants seem to be
missed more frequently than males due to higher 17-OHP levels
in males at birth.8 Colorado examined their experience with
second tier screening over a period of 10 years.9 Chan et al. found
that about 30% of classic CAH patients were missed using the
first newborn screen. There was only one false negative female
with normal first and second screens later recognized due to
ambiguous genitalia. Contrary to other studies, they found 17OHP levels to be higher in females than in males. Similarly, a
study done in Eastern Europe found the false negative rate to
approximate ~30%.10
Some investigators11 have found cutoff levels that are based on
gestational age will lead to a higher sensitivity than cutoff levels
that are based on birth weight at the same specificity. This could
be due to the fact that the development of the adrenal glands is
most closely related to gestational age than birth weight.
Based on these findings, we could consider using gestational
age for the 17-OHP cutoffs or perhaps a second-tier screen
might be necessary. As the levels of 17-OHP decrease a few
days after birth, this will increase the PPV of the screening test.
Another possibility could be to change the FIA to a more specific
liquid chromatography mass spectrometry or, in the future, use
routine genetic testing for mutations in the CYP21A2.
In conclusion, the current cutoff and assay used for screening
of CAH satisfies the goal of “catching” the majority of the salt
wasters. On the other hand, we still have to recall a significant
number of families labeled false positives and this can cause
significant psychological and financial burden to the parents. A
second-tier newborn screen, although less cost effective, would
identify those patients with the simple virilizing or nonclassic
form. The use of tandem mass spectrometry to measure 17-OHP
should always be considered to confirm the diagnosis if clinically
suspected.

REFERENCES
1.

2.

3.
4.
5.

6.

7.

8.

9.
10.

11.

Nascimento ML, Baptista Cristiano AN, de Campos T, et al. Ten-year
evaluation of a Neonatal Screening Program for Congenital Adrenal
Hyperplasia. Arq Bras Endocrinol Metab. 2014;58: 765-771.
Therrell BL Jr, Berenbaum SA, Manter-Kapanke V, et al. Results of screening
1.9 million Texas newborns for 21-hydroxylase-deficient congenital adrenal
hyperplasia. Pediatrics. 1998; 101:583-90.
Dhondt JL. Neonatal screening: from the ‘Guthrie age’ to the ‘genetic age’. J
Inherit Metab Dis. 2007; 30:418–22.
Pass KA, Neto EC. Update: Newborn Screening for Endocrinopathies.
Endocrinol Metab Clin N Am. 2009; 38:827–837.
Held PK, Shapira SK, Hinton CF, et al. Congenital adrenal hyperplasia cases
identified by newborn screening in one- and two-screen states. Molecular
Genetics and Metabolism. 2015; 116:133–138.
Thil’en A, Nordenstrom A, Hagenfeldt L, et al. Benefits of neonatal screening
for congenital adrenal hyperplasia (21-hydroxylase deficiency) in Sweden.
Pediatrics. 1998;101:E11.
Brosnan PG, Brosnan CA, Kemp SF, et al. Effect of newborn screening
for congenital adrenal hyperplasia. Arch Pediatr Adolesc Med. 1999
Dec;153(12):1272-8.
Varness TS, Allen DB, Hoffman GL. Newborn screening for congenital
adrenal hyperplasia has reduced sensitivity in girls. J Pediatr. 2005;
147(4):493.
Chan CL, McFann K, Taylor L, et al. Congenital Adrenal Hyperplasia and the
Second Newborn Screen. J Pediatr. 2013;163:109-13.
Votava F, Torok D, Kovacs J, et al. Estimation of the false-negative rate in
newborn screening for congenital adrenal hyperplasia. Eur J Endocrinol.
2005;152:869-74.
van der Kamp HJ, Oudshoorn CGM, Elvers BH, et al. Cutoff Levels of 17-OHhydroxyprogesterone in Neonatal Screening for Congenital Adrenal
Hyperplasia Should Be Based on Gestational Age Rather Than on Birth
Weight. J Clin Endocrinol Metab, July 2005; 90(7):3904–3907.

Dania Felipe, MD and Ricardo Gomez, MD, are affiliated with the Department
of Pediatrics, Endocrinology and Diabetes, LSU Health Sciences Center, Children's
Hospital, in New Orleans, LA. Joseph Ortenberg, MD and Aaron Martin,
MD, MPH, are affiliated with the Department of Urology, Division of Pediatric
Urology, LSU Health Sciences Center, Children's Hospital, in New Orleans, LA.
Robin Ortenberg, MD, is affiliated with the LSU School of Medicine, in New
Orleans, LA. Michael Marble, MD, is affiliated with the LSU Health Sciences
Center, Children's Hospital, in New Orleans, LA.

ACKNOWLEGEMENTS
We would like to thank Stephen Martin PhD, Colleen Clarke
CLS, Cheryl Harris MPH, and Terry Crockett from the Louisiana
Department of Health, Newborn Screening Program for providing
data and participating in discussions.

J La State Med Soc VOL 170 JANUARY/FEBRUARY 2018

17

JOURNAL OF THE LOUISIANA STATE MEDICAL SOCIETY

Strongyloidiasis:
A Ticking Time Bomb in
Vietnam War Veterans
James Diaz, MD

Strongyloides stercoralis, a soil-transmitted intestinal nematode, is distributed worldwide, but thrives in the tropics
and subtropics with inadequate septic and human waste disposal infrastructures. Strongyloides causes three types of
human infections—the rarely described acute strongyloidiasis, the typically asymptomatic chronic strongyloidiasis,
and the potentially fatal Strongyloides hyperinfection syndrome. Over 30 years after the end of World War II, British
clinicians first observed a high rate of chronic strongyloidiasis and hyperinfection syndrome in allied ex-prisoners of
war (POWs) in Southeast Asia. Vietnam War veterans were later noted to also have increased prevalence rates of chronic
strongyloidiasis and hyperinfection. As a result of the potential for hyperinfective and disseminated strongyloidiasis
in U.S. veterans, especially ex-POWs, Internet search engines were queried with the key words to meet the objectives
of this review to describe the epidemiology, risk factors, and clinical course of strongyloidiasis and to recommend
strategies for its early diagnosis, management, and prevention. Given the low sensitivity of traditional laboratory tests
for strongyloidiasis including direct microscopy of stool specimens for larvae, parasite culture, and serological tests,
the most important preventive strategies for strongyloidiasis and its potentially lethal complications should include:
(1) early recognition of risk factors for strongyloidiasis, such as wartime service, ex-POW status, and prolonged rural
travel in Southeast Asia; (2) empiric treatment with ivermectin based on clinical presentation and immunocompetency
status, even if unsupported by screening microscopy; and (3) consideration of prophylactic ivermectin therapy, 200 µg/
kg orally for one to two days, prior to initiating corticosteroid therapy, especially in high-risk and/or immunosuppressed
patients who have ever lived or traveled extensively in disease-endemic countries.

INTRODUCTION
Strongyloides stercoralis, a soil-transmitted intestinal nematode,
is distributed worldwide, but thrives in the tropics and subtropics
with inadequate septic and waste disposal infrastructures
including the Southeast United States (U.S.). Strongyloides has
a dual life cycle with an asexual life cycle causing infections in
man and a free-living sexual life cycle in nature. Strongyloides
causes three types of human infections. Acute strongyloidiasis
is rarely described and may range from asymptomatic infection
to a combination of high fever, fatigue, urticarial rash, and dry
cough. Chronic strongyloidiasis is also mildly symptomatic and
results from recurrent autoinfection by larvae that penetrate
the duodenal mucosa internally or the perianal skin externally
causing transient heartburn and pruritus ani. Lastly, the
Strongyloides hyperinfection syndrome occurs in patients with
chronic strongyloidiasis who have received corticosteroids or
are immunosuppressed by co-morbidities both of which limit
the host’s protective immune response to parasitic infection.
Over 30 years after the end of World War II, British clinicians
first observed a high rate of chronic strongyloidiasis and
hyperinfection syndrome in allied ex-prisoners of war (POWs)
who had acquired infections during imprisonment in Southeast
Asia.1-4 Vietnam War veterans also have increased prevalence
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rates of chronic strongyloidiasis and hyperinfection.5,6 As
our more recent veterans age and are treated for common
chronic comorbidities, such as asthma and chronic obstructive
pulmonary disease (COPD) with corticosteroids, they too will be
increasingly predisposed to hyperinfection and disseminated
strongyloidiasis.5, 6 As a result of the potential for hyperinfective
and disseminated strongyloidiasis in U.S. veterans, especially
ex-POWs, the objectives of this review were to describe the
epidemiology, risk factors, and clinical course of Strongyloides
stercoralis infections and to recommend strategies for the
early diagnosis, management, prevention and control of
strongyloidiasis and its potentially fatal complications.

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 in order to identify peer-reviewed scientific
articles on strongyloidiasis and its risk factors, laboratory
diagnosis, management, and prevention during the search
period, 1970-present. The key words included Strongyloidiasis,
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Strongyloides stercoralis; Strongyloides hyperinfection syndrome,
hyperinfection; Strongyloides autoinfection, autoinfection;
disseminated strongyloidiasis; helminth, nematode, parasitic
diseases; immunosuppression; HTLV-1; prisoners of war, POWs,
infectious diseases. Articles selected for review included
case reports and series, observational studies, descriptive
epidemiological studies, and parasitological investigations.
Since this investigation was a review of prior published scientific
articles, Institutional Review Board approval was not required.

RESULTS
The Life Cycle of Strongyloides stercoralis
The life cycle of Strongyloides stercoralis is much more complex
than that of other nematodes because of its parasitic and freeliving stages and its unique ability to cause internal and external
autoinfections and hyperinfections in man (Figure 1). Man is the
reservoir host for the asexual parasitic stage of strongyloidiasis

and is initially infected by third stage filariform larvae in fecescontaminated soil that penetrate intact skin on contact and
migrate to the intestinal mucosa, most commonly in the
duodenum, where they molt twice and become adult females.
Initially, parasitologists believed that the infective filariform
larvae migrated to the lungs first and caused a transient
Loeffler’s syndrome during which they were coughed up and
swallowed for transit to the duodenum. New evidence, however,
has confirmed that filariform larvae can migrate directly to the
small intestine via connective tissues. The adult females in the
intestinal mucosa produce eggs by parthenogenesis which
become rhabditiform larvae that are either excreted in feces or
become infective filariform larvae and penetrate the intestinal
mucosa (internal autoinfection) or the perianal skin (external
autoinfection). Autoinfections result in a chronic and relative
asymptomatic infection that persists over a lifetime unless
treated.

Figure 1: The life cycle of Strongyloides stercoralis. Source: United States Centers for Disease Control and Prevention (CDC), DPDx Image Library. No copyright
permission required. Available at https://www.cdc.gov/dpdx/strongyloidiasis/index.html
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Infective filariform larvae develop in sand or soil by two
mechanisms. (1) Vicarious defecation and the improper
management of human wastes deposit rhabditiform larvae in
sand or soil to develop directly into infective filariform larvae.
(2) Alternatively, rhabditiform larvae can develop into free-living
and mating male and female adult worms with the fertilized
females producing eggs that hatch into rhabditiform larvae
that develop into another crop of infective filariform larvae.
Figure 2 shows an infective filariform larva in an unstained stool
specimen from a patient with strongyloidiasis. Anyone who has
walked barefoot (or sat or sunbathed nude) on a tropical beach,
soil, or yard contaminated with infective Strongyloides stercoralis
filariform larvae is at risk of contracting strongyloidiasis, not only
in the tropics, but also in the Southeast U.S.
The Epidemiology of Strongyloidiasis
The world burden of strongyloidiasis is significant. The World
Health Organization (WHO) has estimated that up to 100 million
people are infected and capable of excreting rhabditiform larvae
throughout their lifetimes.7 In addition to immigrants infected
in their native homelands, Southeast Asian war veterans and
ex-POWs infected in captivity are another recognized high-risk
group for strongyloidiasis. Table 11-6 compares the prevalence
rates of chronic strongyloidiasis in World War II POWs and in
Vietnam War veterans as diagnosed by recommended laboratory
tests.
Strongyloidiasis is also becoming more common in Western
tourists returning from tropical beach vacations in endemic
resort regions of the Caribbean, Africa, South America,
and Southeast Asia.8,9 In 2006, Boggild and coinvestigators
reported a case series of 43 returning Canadian travelers with
strongyloidiasis.8 The infections were associated with Canadian
immigrants visiting friends and relatives in their native homelands
in 37% of the cases; tourism in 30%; and recent immigration to
Canada in 21%.8 All patients with chronic strongyloidiasis will
remain at high risk of developing the hyperinfection syndrome
and disseminated strongyloidiasis at some point in their
lifetimes, especially if treated with corticosteroids, often for very
common pulmonary and rheumatic comorbidities.
Several other significant risk factors for precipitating
hyperinfection and disseminated strongyloidiasis have now
been identified including: (1) endogenous corticosteroids
produced by adrenal or pituitary tumors; (2) primary genetic
and acquired immunodeficiency disorders; (3) hematologic
malignancies; (4) underlying infection with human T cell
lymphotrophic virus type-1 (HTLV-1); and (5) chronic, unexplained
eosinophilia in developmentally disabled or demented residents
of long-term-care facilities.10-17 The exact mechanisms by which
such specific immunosuppressive conditions precipitate
hyperinfection and disseminated strongyloidiasis in these high
risk groups remain unclear, especially in light of no observed
association between the acquired immunodeficiency syndrome
(AIDS) and hyperinfection.10-17
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Figure 2: Rhabditiform larva of Strongyloides stercoralis in unstained wet
mount of stool. Red arrow points to the genital primordium. Source: United
States Centers for Disease Control and Prevention (CDC), DPDx Image
Library. No copyright permission required. Available at https://www.cdc.
gov/dpdx/strongyloidiasis/index.html.

The Clinical Manifestations of Strongyloidiasis
As noted, Strongyloides stercoralis causes three types of human
infections. Acute strongyloidiasis, which if symptomatic, may
be associated with transient symptoms including a pruritic,
erythematous, urticarial rash at the site of skin penetration,
usually on the foot, abdominal pain, anorexia, fatigue,
alternating diarrhea and constipation, and tracheal irritation
with a dry cough caused by larval migration through the lungs
(Loeffler’s syndrome).9
Chronic strongyloidiasis results from recurrent autoinfections by
infective, filariform larvae that penetrate the duodenal mucosa
internally (internal autoinfection) or the perianal skin externally
(external autoinfection). These bouts of autoinfection may
cause intermittent abdominal pain; alternating constipation
and diarrhea; pruritus ani; and larva currens, a recurrent
serpiginous, maculopapular rash on the buttocks, perineum,
thighs, or abdomen caused by filariform larvae migrating
through connective tissues. Unless reactivated by conditions
that impair the host’s immune response to parasitic infection,
chronic strongyloidiasis remains relatively quiescent for
decades; interrupted only by bouts of abdominal pain and
migratory, maculopapular urticarial rashes (larva currans)
during autoinfections that are often ascribed to more common
recurrent conditions, such as heartburn and eczema.
Lastly, the hyperinfection syndrome occurs in patients with
chronic strongyloidiasis who have received corticosteroids.
Hyperinfection is caused by an overwhelming number
of filariform larvae initially migrating to the lungs and
gastrointestinal tract and causing alveolar and gastrointestinal
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High-risk groups Allied Ex-POWs, Dutch Ex-POWs
for chronic
Southeast Asia, working on the
strongyloidiasis 1942-1945
Thai-Burma Railway*,
1942-1945

British Far East Ex-POWs,
including men working
on the Thai-Burma
Railway*, 1942-1945

British Ex-POWs
U.S. Vietnam
imprisoned only
War veterans
along on the
Thai-Burma Railway*

166

145

2,072

1,032

493

Strongyloidiasis
detected, n (%)

44 (27.5%)

27 (17.9%)

248 (12%)

166 (16.1%)

8 (1.6%)

+ By direct
microscopy,
n (%)

37 (84%)

27 (17.9%)

248 (12%)

166 (16.1%)

Not reported
(NR)

+ By culture,
n (%)

30 (68%)

NR

NR

NR

NR

+ By duodenal
string test, n (%)

17 (39%)

NR

NR

NR

NR

+ By ELISA, n(%)

NR

NR

NR

NR

8 (1.6%)

Reference
numbers

1

2

3,4

3,4

5,6

Number of men
tested (n)

ELISA: Enzyme-linked immunosorbent assay. *Included the construction of the Railway Bridge over the River Kwai.
Table 1: Strongyloidiasis in World War II Allied Ex-Prisoners of War (POWs) and in US Vietnam War Veterans1-6

hemorrhage with hemoptysis and melena. Figure 3 shows a
filariform larva that was expelled from the lungs in a sputum
specimen during Strongyloides hyperinfection.
Hyperinfection may be associated with ascites and
peripheral edema due a protein losing enteropathy with
hypoalbuminemia. Recurrent gram negative bacteremia and
sepsis may also occur as penetrating larvae carry gut bacteria
into the circulation with them as they invade the intestinal
mucosa. A syndrome of inappropriate secretion of antidiuretic
hormone with non-palpable purpura has also been described
in hyperinfection syndromes.18 If not treated immediately,
hyperinfection will result in larval dissemination to other organs,
such as the brain, causing aseptic or gram negative meningitis
with case fatality rates approaching 90%.
In 1994, Chaudhary and coinvestigators reported two case series
for a total of 13 patients with hyperinfection and disseminated
strongyloidiasis with widespread purpuric lesions that contained
larvae on skin biopsies.19 Their series included nine men and
four women with a median age 61 years and an age range of
32-75 years.19 All patients had received prior corticosteroids;
six had underlying malignancies; and four had COPD.19 Six

Figure 3: Filariform (L3) larva of Strongyloides stercoralis in in a sputum
specimen, stained with Giemsa. Source: United States Centers for Disease
Control and Prevention (CDC), DPDx Image Library. No copyright permission
required. Available at https://www.cdc.gov/dpdx/strongyloidiasis/index.
html.
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of the 13 patients were from the Southeast U.S. and denied
any foreign travel.19 Despite treatment with thiabendazole as
recommended at that time, 11 patients died (85%); and six died
within 16 days of the onset of purpura.19 The authors concluded
that Strongyloides stercoralis remained endemic in the Southeast
U.S. and could result in fatal hyperinfection syndrome and
disseminated strongyloidiasis associated with purpura in
patients receiving corticosteroids.19
The Laboratory Diagnosis of Strongyloidiasis
Unlike other nematode infections, peripheral eosinophilia is
not a constant finding in strongyloidiasis. Eosinophilia above
5% is typically observed during symptomatic bouts of acute
strongyloidiasis and autoinfection. Mild peripheral eosinophilia
with elevated IgE levels may also be observed in chronic,
quiescent strongyloidiasis. Peripheral eosinophilia is often
absent in hyperinfections.
The clinical diagnosis of strongyloidiasis may be confirmed
by positive laboratory studies including direct microscopy,
specialized parasite culture techniques, serological detection of
antibodies, and molecular methods to detect parasite DNA, such
as polymerase chain reaction (PCR). The traditional methods
used for the diagnosis of strongyloidiasis initially relied on the
microscopic identification of larvae in stool, sputum, or duodenal
biopsies (Figures 2 and 3). The sensitivities of microscopic
diagnoses, however, are low compared to other diagnostic tests

and can be improved by examining multiple stool specimens
over several days and by specialized stool exams, such as the
Baermann concentration. The parasites can be most effectively
cultured from stool specimens on nutrient agar plates. Duodenal
aspirates, duodenal string tests (Enterotest®), and duodenal
biopsies are also more sensitive than stool examinations; but are
more invasive and rarely performed today.
Although serological tests are more sensitive than microscopy,
they are less specific and can cross-react with antibodies
from other parasites, especially other nematodes like Ascaris
lumbricoides, filarial worms, and schistosomes. In addition,
serological tests may not differentiate between active cases
and chronic, quiescent cases with minimal larval output. Since
the parasite burden is low between bouts of autoinfection,
molecular methods, such as real-time and nested PCR, that
detect parasite DNA, are the most sensitive and specific tests
for the detection of Strongyloides stercoralis in concentrated
stool samples. Molecular testing for strongyloidiasis may not be
available locally and will require consultation with parasitological
references laboratories, such as the Centers for Disease Control
and Prevention (CDC) Diagnostic Parasitology Laboratory in
Atlanta, Georgia, and the National Institutes of Allergy and
Infectious Disease (NIAID) Parasitic Disease Laboratory in
Bethesda, Maryland. Table 2 presents the types of diagnostic
tests recommended for strongyloidiasis, stratifies them by
methodology, and compares their sensitivities if reported.

Direct microscopy for larval
identification (rhabditiform >
occasional filariform)

Larval culture for
subsequent microscopic
identification

Serological tests for
antibodies

Molecular tests for DNA

1. Iodine-stained fecal
specimens x 1 (15.3%)
2. Iodine-stained fecal
specimens x 3 (≤ 30%)
3. Iodine-stained fecal
specimens x 7 (≤ 100%)
4. Larval identification after
concentration in formalin-ethyl
acetate x 1 (22%)
5. Direct duodenal aspiration or
Enterotest® string test for larval
identification (NR)
6. Larval recovery by the Baermann
funnel technique (76.6%)

1. After culture by the
Harada-Mori filter paper
technique (NR)
2. After culture in modified
nutrient agar plates (93.2%)

1. Enzyme-linked
immunosorbent assay (90%)
2. Indirect fluorescent
assay (NR)
3. Indirect hemagglutination
test (NR)

1. Real time-polymerase
chain reaction (84.7%)
2. Nested polymerase chain
reaction (100%)

NR: Not reported.
Table 2: Diagnostic Tests for Strongyloidiasis and their Sensitivities (%)
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The Treatment of Strongyloidiasis
According to the CDC, the first line therapy for both acute and
chronic strongyloidiasis is with ivermectin in a single dose, 200
µg/kg orally for one-to-two days.20 Relative contraindications
include confirmed or suspected concomitant Loa loa infections,
weight less than 15 kg, and pregnancy and lactation. Alternative
therapy is with albendazole, 400 mg orally, twice a day for seven
days. Relative contraindications include the first trimester of
pregnancy and hypersensitivity to benzimidazole compounds.
In cases of hyperinfection syndrome and disseminated
strongyloidiasis, all immunosuppressive therapy should be
stopped or at least reduced, if possible; and followed by
ivermectin, 200 µg/kg, orally every day until stool and/or sputum
exams are negative for Strongyloides larvae for two weeks.20
For patients who cannot tolerate ivermectin and for those
with malabsorption, ileus, or intestinal obstruction, ivermectin
can be administered rectally at the same doses. In all cases,
any sub-optimal response or non-response to anti-helminthic
therapy with either ivermectin or albendazole should prompt a
diagnostic work-up for HTLV-1, another independent risk factor
for Strongyloides hyperinfection.13
The Prevention and Control of Strongyloidiasis
Although sunbathing on beach towels and wearing shoes or
sandals while walking on tropical beaches and when using
outdoor public toilets will prevent skin invasion by soiltransmitted nematodes, many tourists and immigrants visiting
friends and relatives often ignore these simple recommendations.
In addition, many physicians do not include strongyloidiasis in
their differential diagnosis of fever, dry cough, and migratory
urticaria in returning travelers.
In 2007, Boulware and coinvestigators conducted a survey
among resident physicians worldwide, and only 9% recognized
the need for parasitic screening in a hypothetical case of imported
strongyloidiasis in a returning traveler.21 Even more concerning,
23% of the resident physician respondents recommended a
course of oral corticosteroids for a hypothetical case presenting
with dry cough, wheezing, and peripheral eosinophilia designed
to mimic Loeffler’s syndrome.21 Such a course of management
could have precipitated hyperinfection and potentially fatal
disseminated strongyloidiasis, especially in a patient with
pre-existing immunosuppression by autoimmune disease,
malignancy, or HTLV-1. The authors concluded that there was
a significant inability of young physicians to recognize the risk
factors for and the potential life-threatening complications of
strongyloidiasis.21
In 2014, Yung and coauthors confirmed these earlier
predictions by reporting the case of a 30-year-old Hispanic
man with undiagnosed chronic strongyloidiasis treated with
methylprednisolone for systemic lupus erythematosus (SLE)
who subsequently developed hyperinfective and disseminated
strongyloidiasis.22 On the day after initiating corticosteroid

therapy for exacerbation of SLE, the patient developed an acute
surgical abdomen and underwent right hemicolectomy for
internal bleeding.22 Numerous filariform larvae were identified
microscopically throughout the colon surgical specimen and
in a lung biopsy.22 The patient then developed diffuse alveolar
hemorrhage causing acute respiratory distress syndrome.22
Following 3 weeks of treatment with ivermectin and albendazole,
the patient recovered, demonstrated repeated negative stool
specimens for Strongyloides larvae, and was discharged to longterm care on hospital day 60.22
In a 2009 review of preventive strategies for Strongyloides
hyperinfection in immunosuppressed patients with
rheumatological disorders, Santiago and Leitão identified
two articles on the prophylaxis of hyperinfection in
immunosuppressed patients and 13 studies recommending
different therapeutic options for patients with chronic
strongyloidiasis.23 The authors failed to identify any studies
specifically restricted to immunosuppressed patients with
rheumatic diseases.23 Based on their review of the scientific
literature, however, the authors recommended administering
ivermectin, 200 µg/kg orally for two days and repeated every
two weeks at six month intervals to immunosuppressed
patients with autoimmune rheumatic disorders under therapy
with corticosteroids and residing permanently in areas of
Strongyloides endemicity.23
Given the low sensitivity of traditional laboratory tests, such as
direct microscopy, parasite culture, and serology, in detecting
Strongyloides larvae in stool specimens, the most important
preventive strategies for strongyloidiasis and its potentially
lethal complications of hyperinfection and dissemination
should include the following: (1) early recognition of risk factors
for strongyloidiasis, such as wartime service, ex-POW status, or
prolonged remote and rural travel in Southeast Asia; (2) empiric
treatment with ivermectin based on clinical presentation and
immunocompetency status, even if unsupported by positive
screening microscopy and serological tests for strongyloidiasis;
and (3) consideration of prophylactic ivermectin therapy at
the CDC-recommended therapeutic doses of 200 µg/kg, orally
for one-to-two days in high-risk and/or immunosuppressed
patients who have ever lived or traveled extensively in diseaseendemic countries, especially prior to initiating corticosteroid
therapy.

CONCLUSIONS
Clinicians need to include strongyloidiasis in the differential
diagnosis of fever, urticaria, and cough in travelers returning from
Strongyloides-endemic regions of the tropics and subtropics and
to recognize the risk factors for and the potential life-threatening
complications of strongyloidiasis, especially in Vietnam War
veterans and ex-POWs. Given the inadequacies of microscopic
screening for strongyloidiasis and the serious outcomes of
Strongyloides hyperinfection and dissemination, clinicians
should consider the presumptive treatment of high-risk patients
with safe and effective drugs, such as ivermectin preferably,
J La State Med Soc VOL 170 JANUARY/FEBRUARY 2018

23

JOURNAL OF THE LOUISIANA STATE MEDICAL SOCIETY

or albendazole, especially when screening diagnostics are
inconclusive or unavailable and prior to initiating corticosteroid
therapy for other conditions.

James Diaz, M.D., MPH & TM, DrPH, FACPM, FACOEM, is a Professor of
Public Health and Preventive Medicine, and Program Director, Environmental
and Occupational Health Sciences, School of Public Health, Professor of
Anesthesiology, School of Medicine, Louisiana State University Health Sciences
Center (LSUHSC) in New Orleans.
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CLINICAL CASE OF THE MONTH

New Onset Hypertension and Diabetes
in a 24 Year-Old Man
Elizabeth Smith, MD, Catherine Pisano, Robert Richards, MD,
Taniya DeSilva, MD, Fred Lopez, MD

INTRODUCTION
Pituitary adenomas are classified based on size (macroadenomas
> 1 cm), immunohistochemistry, electron microscopy, and
hormone functional status. Overall, pituitary adenomas
(including micro and macroadenomas) have a prevalence
of 16.7%, making them a relatively common pathological
finding. Pituitary macroadenomas are even less common, with
a prevalence of 0.2%. Furthermore, ACTH secreting tumors are
found in only 4.9% of patients with pituitary adenomas.1 An
ACTH secreting pituitary adenoma results in Cushing’s disease,
which is a hypersecretion of ACTH from the adenoma itself. In
general, this hypersecretion leads to a cushingoid appearance,
which is characterized by central obesity, moon facies, proximal
muscle weakness, easy bruising, striae, hirsutism, and an
increased dorsocervical fat pad. It is often found in conjunction
with glucose intolerance, polyuria, polydipsia, hypertension,
hypokalemia, metabolic alkalosis, and renal calculi.2 Cushing’s
disease is the leading cause of ACTH dependent Cushing’s
syndrome, occurring in 65-70% of patients.3 Early diagnosis
and treatment of this curable disease can significantly decrease
morbidity and mortality of these patients; therefore, despite
its rare occurrence, it should remain a differential diagnosis for
patients presenting with the aforementioned symptoms.

CASE PRESENTATION
A 24 year-old man with a past medical history of asthma and
sickle cell trait presented to the emergency department (ED)
with complaints of polyuria, polydipsia, dry mouth, and blurry
vision for two weeks. He complained of a white adherent
material on the roof of his hard palate. Additionally, he
described a three year history of 30 pound weight gain despite
not changing his diet or lifestyle. He also endorsed generalized
abdominal pain and malaise. He was noted to have an elevated
blood pressure of 172/111 mmHg, as well as an elevated blood
glucose of 565 mg/dL and a BMI of 36.5 kg/m2. In the ED, the
patient was diagnosed with new onset diabetes mellitus. He was
given intravenous fluids, a prescription for metformin, a blood
glucometer, diabetic diet education, and a follow-up visit with a
primary care provider.

The day prior to his follow-up, he was involved in a motor
vehicle accident. He was ambulatory at the scene with no loss
of consciousness. He was brought to the ED by EMS, where
he continued to endorse all complaints from his prior ED visit,
with additional complaints of midline neck pain and intensified
generalized abdominal pain. His past family history was relevant
for a father with sickle cell disease and a grandfather with type
2 diabetes mellitus and hypertension. He denied any past
surgeries, use of illicit substances, or use of alcohol. He was a
current every-day smoker with a three pack-year history. His
only medication was his recently prescribed metformin, and
he denied any allergies. His vitals at presentation were: blood
pressure 170/108 mmHg, pulse 88/min, respiratory rate 22/min,
temperature 99.2oF, and BMI 37.6 kg/m2. Physical examination
revealed moon facies (Image 1), an increased dorsocervical fat
pad (Image 2), and oropharyngeal candidiasis. The patient was
noted to be tender to palpation in the left upper quadrant,
with diffuse abdominal striae and central obesity (Image 3). The
patient also had striae over both upper extremities, pretibial
edema bilaterally, onychomycosis, and tinea pedis bilaterally.
Laboratories revealed a glucose of 855 mg/dL [69-99 mg/dL],
potassium of 2.7 Mmol/L [3.6-5.2 Mmol/L], hemoglobin A1c of
14.2%, triglycerides of 493 mg/dL [<150 mg/dL], and a metabolic
alkalosis. In the ED, a computed tomography (CT) scan of the
cervical spine was unremarkable. A CT scan of the abdomen and
pelvis demonstrated bilateral avascular necrosis of his femoral
heads as well as bilateral adrenal hyperplasia. The patient
was then admitted for further evaluation and management.
A random cortisol level was > 60 mcg/dL [3-16 mcg/dL]. The
patient was started on long acting insulin in addition to sliding
scale insulin for his hyperglycemia, and losartan for his elevated
blood pressure. Endocrinology was consulted and additional lab
tests were ordered. A 24-hour urine cortisol returned at 9205
mcg/dL [< 50 mcg/dL], an ACTH level returned at 245 mcg/dL [360 mcg/dL], and a 24 hour urine 5-HIAA level was within normal
limits. In addition, a low dose dexamethasone suppression test
was performed, which failed to correct the patient’s cortisol, the
level returning at 55 mcg/dL.
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Upon further questioning, the patient mentioned early morning
headaches which typically resolved after sitting or standing for
several hours. A magnetic resonance imaging (MRI) of the brain
with dynamic pituitary imaging was performed in light of this
history coupled with the patient’s laboratory abnormalities and
a high suspicion for Cushing’s disease. The MRI demonstrated
a macroadenoma of the pituitary measuring 8mm x 19mm x
8mm, eroding the sella as well as invading into the sphenoid
sinus. The patient was diagnosed with Cushing’s disease, and
Neurosurgery was consulted. The patient underwent successful
endoscopic transsphenoidal resection of the macroadenoma,
which was felt to be complete. Pathology demonstrated a
monomorphic population of mononuclear cells compatible
with a pituitary adenoma. The patient was doing very well when
seen post-operatively by the neurosurgery service.

DISCUSSION
Image 2

Image 3

The above images display typical features of Cushing’s syndrome as seen in
our patient, including moon faces (Image 1), increased dorsocervical fat pad
(Image 2), and abdominal striae and central obesity (Image 3).
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While our patient did have a classic presentation of Cushing’s
disease, without a high level of suspicion he may have gone
undiagnosed for quite some time and instead started on
traditional management for hypertension and diabetes. In order
to diagnose Cushing’s disease, it is important to first diagnose
Cushing’s syndrome and then look for the underlying cause.
The Endocrine Society advises against widespread testing for
Cushing’s syndrome, rather testing when there is a high level
of suspicion, such as patients with unusual features for age
(hypertension and osteoporosis, as seen in our patient), children
with decreasing height percentile and increasing weight,
patients with progressive features predictive of Cushing’s
syndrome, and patients with an adrenal incidentaloma.4 First,
exogenous glucocorticoid exposure must be excluded by
obtaining a thorough drug history including skin creams, herbal
medications, joint injections, and megestrol acetate. Then, for
initial testing, the Society recommends one of the following
first line tests: 24-hour urinary free cortisol, late night salivary
cortisol, or low dose (1mg) dexamethasone suppression test.4
Abnormal results include high cortisol levels with loss of the
expected diurnal pattern of cortisol secretion and failure of
normal feedback inhibition. If testing reveals abnormal results,
physiologic causes of hypercortisolism (including obesity,
pregnancy, psychologic stress, poorly controlled diabetes, and
chronic alcoholism) should be excluded, and an endocrinologist
should be consulted. Confirmation of abnormal cortisol levels
should be made by repeating the same test initially found to be
abnormal.4
Once an elevated cortisol level is confirmed, the next step is to
determine if the cause is ACTH-dependent or ACTH-independent
by measuring the plasma ACTH level. If the ACTH level is <5pg/
mL, an ACTH-independent cause should be suspected, such as
adrenal adenomas or carcinomas, as well as adrenal hyperplasia.
At this point, adrenal imaging should be performed. On the
other hand, ATCH is elevated (>20pg/mL), as with our patient,
an ACTH-dependent cause of Cushing’s syndrome is suggested.
A pituitary MRI is then performed to look for the source of ACTH
secretion, as pituitary adenomas are the most common source
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of ACTH dependent Cushing’s syndrome.5 If a microadenoma
(<1cm) or macroadenoma (>1cm) is identified, Inferior Petrosal
Sinus Sampling (IPSS) should be performed, which is the
gold standard for diagnosis. An IPSS combined with pre- and
post-CRH stimulation samples detects Cushing’s disease with
95% sensitivity and 93% specificity. If the pre-CRH central
to peripheral ACTH ratio is > 1.7 and a post-CRH central to
peripheral ACTH ratio is >3.3, a pituitary source can be confirmed
as the site of excess ACTH production, making a final diagnosis
of Cushing’s disease.6 If these ACTH ratio requirements are not
met, an ectopic source of ACTH secretion is suspected and
must be investigated further, most commonly focusing on lung
malignancies.
The overall goals of treatment for Cushing’s disease are reversal
of clinical signs and symptoms, normalization of endocrine
labs, and prevention of recurrence. The definitive treatment
for Cushing’s disease is a transsphenoidal adenomectomy.
This surgical approach is most successful when the patient
has a microadenoma that is well circumscribed and not
intertwined in normal pituitary tissue. If the adenoma is
not well circumscribed, a subtotal hypophysectomy may be
performed; yet, this procedure is associated with greater risk
of post-surgical pituitary dysfunction and is not as desirable for
patients interested in future fertility. It is also associated with
only a 70% remission rate compared to up to 90% with selective
adenomectomy.7 If the adenoma is unable to be resected or if
the patient is interested in future fertility, pituitary irradiation
may be used as first line treatment for Cushing’s disease (but is
often used as second line treatment when surgery fails). If no
surgical treatment is possible, Cushing’s disease can be managed
medically, although this is sub-optimal. Drug classes such as
adrenal enzyme inhibitor and adrenolytic agents (ketoconazole,
metyrapone, etomidate, mitotane, and mifepristone), pituitarydirected drugs (cabergoline), and somatostatin analogs
(pasireotide) are the most commonly used medical therapies.
Unfortunately, toxicities due to side effects of these medications
often limit their use.8
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A patient is considered to be in remission if the morning cortisol
level is <5ug/dL within 7 days after surgery. Remission rates are
lower for macroadenomas (~48%) compared to microadenomas
(~76%). After surgery, patients require glucocorticoid
replacement until the HPA axis recovers, typically within one year.
However, early recovery of the HPA axis may indicate a higher
risk for recurrence in the future. Late-night serum or salivary
cortisol levels should be monitored, starting at the time of HPA
axis recovery, as an elevated value is the earliest detectable sign
of recurrence. It is also important that patients with Cushing’s
syndrome receive long term follow up for the associated
comorbidities, including obesity, hypertension, cardiovascular
risk, and osteoporosis, which may never completely resolve.
They require follow up for recurrence throughout the remainder
of their life.8
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ECG CASE OF THE MONTH

Cyanotic Congenital Heart Disease and
Diarrhea in a 42-Year-Old Man
D. Luke Glancy, MD, Chun W. Tan, MD, and Frederick R. Helmcke, MD

A 42-year-old Latin-American man, cyanotic from birth, was admitted to the hospital with diarrhea for two weeks, accompanied by
weakness, dyspnea, and fatigue. Exam revealed decreased skin turgor, cyanosis, clubbing of fingers and toes, and prominent systolic and
diastolic heart murmurs heard widely over the precordium. Pulse was 90 beats/minute and irregular. Blood pressure was 106/70 mmHg.
Neck veins were normal, and upper and lower extremity pulses were full. Oxygen saturation by pulse oximeter was 46% with the patient
breathing air. An electrocardiogram was recorded (Figure1).

Figure 1: Electrocardiogram in a 42-year-old man with cyanosis, dyspnea, and diarrhea. See text for explication.

What is your diagnosis?
Explication is on p. 29 .
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DIAGNOSIS: Atrial fibrillation with a ventricular response of 90
beats/minute and right ventricular hypertrophy as indicated by
a right-superior QRS complex in the frontal plane (+185°), a qR
complex in lead V1, S waves in lead V5 > 0.7 mV (when 0.1 mV = 1
mm), R waves in lead aVR > 0.5 mV, and RV1 + SV5 > 1.0 mV.1
Many congenital cardiac malformations can cause cyanosis,
right ventricular hypertrophy, and a systolic murmur, and Fallot’s
tetralogy (right ventricular outflow obstruction, ventricular
septal defect, right ventricular hypertrophy, and dextroposition
of the aorta) tops the list of candidates. As is often the case,
an echocardiogram revealed the correct diagnosis. The echo
showed pulmonic atresia, the ultimate right ventricular outflow
obstruction, as well as the other three criteria for Fallot’s
tetralogy. In addition, echo-Doppler revealed a bidirectional
shunt through the ventricular septal defect, aortic stenosis,
moderately severe aortic regurgitation (thus, the diastolic
murmur), and poor left ventricular systolic function.
In a necropsy study of 45 patients with Fallot’s tetralogy
pulmonic atresia was found in seven with the right ventricular
outflow obstruction having been due to infundibular and/or
pulmonic valvular stenosis in the other 38.2 Although aortic
valvular abnormalities are considered to be rare in patients
with Fallot’s tetralogy, in the study just cited, the aortic valve
was morphologically abnormal in 5 of the 45, but in only two
was the abnormality hemodynamically significant: a regurgitant
congenitally bicuspid valve in one, and a stenotic tricuspid valve
in a patient with three episodes of acute rheumatic fever as a
child.2

The patient’s atrial fibrillation was new on this admission. He was
severely hypoxic throughout his 23-day hospital stay with an
arterial p02 ranging from 34-44 mmHg and arterial O2 saturations
ranging from 51-76% while breathing 40-50% oxygen. He was
markedly polycythemia with blood hematocrits ranging from
56-63% and hemoglobins ranging from 18 g/dL to 20 g/dL. His
serum creatine (2.1 mg/dL) and blood urea nitrogen (53 mg/dL)
were elevated on admission, but returned toward normal with
hydration. His serum albumin (2.3 g/dL) was low. Two serum
digoxin levels (1.9 and 2.2 ng/mL) were at the upper limit of
normal. Serum troponin level (reference < 0.04 ng/mL) was 0.20
on admission. It fell to 0.14 on the 19th hospital day and then rose
to 0.46 on the 22nd hospital day. On those same 3 days the serum
myoglobin level (reference 14.3 - 65.8 ng/mL) was 24.0, 26.6,
and 195.0 ng/mL, respectively. Other serum laboratory values
were normal or nearly so. The cause of the patient’s diarrhea
was never determined, and it continued. The serum potassium
(reference 3.6 mEq/L to 5.0 mEq/L) was 4.6 on admission and
gradually fell to 3.8 mEq/L. On the 23rd hospital day the patient
had multiple episodes of polymorphic ventricular tachycardia
(Figure 2), followed by a slow junctional rhythm that terminated
in asystole and death.
Despite his multiple problems, at age 42 he had outlived nearly
all patients with Fallot’s tetralogy, who rarely make it to 30 years
of age without operation.3

Figure 2: Lead II (above) and lead V1 (below) telemetry rhythm strips showing polymorphic ventricular tachycardia. Soon after this recording the patient died
in asystole.
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RADIOLOGY CASE OF THE MONTH

Hypovolemic Shock Complex
Logan Blisset, MD, Justine Kemp, BS, Jeremy Nguyen, MD

A 70-year-old female seven days post-op T10-iliac fusion with T9 vertebroplasty presented with deteriorating mental status, declining
blood pressure, and abdominal pain.

IMAGING FINDINGS
Computed tomography angiogram (CTA) of the /abdomen/pelvis was ordered following continued hypotension, tachycardia and
abdominal pain. The CTA demonstrated a 15.8 x 9.7 x 8.8 cm hematoma inferior to liver displacing the kidney and adjacent small
bowel (Figure 1A). Delayed imaging demonstrated active arterial bleeding into the hematoma (Figure 1B). Radiographic findings of
multi-organ hypoperfusion were also identified including small bowel mucosal hyper-enhancement, a flattened inferior vena cava,
renal enhancement, and intense adrenal enhancement, figures 1B-1D respectively.

Figure 1A: Right-sided hematoma inferior to the liver (red circle),
displacing the right kidney

Figure 1B: Delayed imaging showing an active bleeding
hematoma (black arrow)

Figure 1C: Flattened inferior vena cava (yellow arrow) and small
bowel mucosal enhancement (red arrow)

Figure 1D: Intense left-sided adrenal hyperenhancement (red
arrow) and renal enhancement (green arrow)
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RADIOLOGICAL DIAGNOSIS: Hypovolemic shock complex

secondary to massive intra-abdominal bleeding

CASE REPORT
70-year-old female inpatient with past medical history of lupus,
skin cancer, hypertension, chronic obsctructive pulmonary
disease (COPD), cervical cancer, and asthma presented with
abdominal pain and hypotension seven days postop. Her selfreported surgical history was significant for three prior bowel
surgeries due to perforations. With systolic pressures falling into
the 70s, the patient was placed on dopamine, norepinephrine
and epinephrine while being transferred to the medical
intensive care unit (ICU). CTA of the abdomen/pelvis was ordered
for worsening abdominal pain and deteriorating conditions.
The exam revealed a right-sided abdominal hematoma and
multiorgan hypoperfusion. The patient became obtunded
(Glascow Coma Scale score of 3) and expired the following day.

DISCUSSION
Hypovolemic shock complex (HSC), also known as shock bowel,
is a subset of non- occlusive mesenteric ischemia that most
often is seen in trauma patients with subsequent hemorrhage
and hypotension. Non-occlusive mesenteric ischemia (NOMI)
accounts for approximately 20% of cases of acute mesenteric
ischemia1 and HSC occurs in approximately 5% of trauma
patients.2 Shock bowel has mortality rates reported between
70 and 90%.3 Although this patient was not a trauma patient,
she had previous surgery and was found to have a large actively
bleeding hematoma which resulted in significant volume loss
and worsening hypotension. With blood loss/volume loss, a
compensatory sympathetic response would occur, releasing
angiotensin II, epinephrine, and norepinephrine. Blood flow
initially gets shunted away from the splanchnic vasculature
to more vital organs, but as hypotension and shock continue
to progress, eventually there is loss of this compensation
mechanism.4 Multi-detector computed tomography (CT)
has a sensitivity of 64-93% and a specificity of 92-100% in
diagnosing bowel ischemia.1 Shock bowel has multiple classic
computed tomography findings. Some can be explained by
the pathophysiology occurring, while others have unidentified
mechanisms. Furthermore, some of the findings in shock bowel
syndrome are not necessarily specific for the syndrome itself.
Typically, shock bowl has diffuse small bowel involvement,
with little involvement of the colon.2 Common CT findings
include mucosal hyper-enhancement and fluid-filled loops
of bowel. During sympathetic compensation, there is arterial
vasospasm and venous vasoconstriction in the splanchnic
vasculature due to the effects of angiotensin II, epinephrine and
norepinephrine.4 As the intestinal wall mucosa is subjected to
ischemia, there is increased permeability, loss of fluid resorption,
and loss of peristalsis.4 These factors result in fluid-filled bowel
loops and increased IV contrast in the mucosa of the bowel.
These CT findings are typically diffuse, helping to differentiate
it from other forms of acute mesenteric ischemia that may be
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more localized.5
The kidneys show hyper-enhancement in shock bowel because
as angiotensin II is released, glomerular efferent arteriole
constriction and increased glomerular filtration results, leading
to more contrast in the kidneys and ureters.4 However, renal
hyper-enhancement is a non-specific finding in hypovolemic
shock complex.
Changes in the pancreas, spleen, and liver can occur, although
these findings were not observed in this patient. Extraperitoneal fluid surrounding the pancreas has been described
in HSC in the absence of pancreatic injury due to arteriolar and
venous constriction facilitating fluid stasis and subsequent
movement of this fluid into the extravascular space.2 Splenic
hypo-enhancement may be seen in HSC as compensatory
mechanisms try to shunt blood flow away from the spleen.6
Liver hypo-enhancement is less common due to its dual blood
supply and the portal system being less sensitive to epinephrine
and norepinephrine.4
Intense adrenal enhancement, as observed in this patient,
may occur due to the fact that this organ is actively releasing
epinephrine and norepinephrine, a crucial part of the
compensatory mechanisms in hypovolemic shock.7
Although HSC is well-known in trauma patients, similar CT
findings can be found in non-trauma patients also with
hypotension. However, a collapsed inferior vena cava (<9 mm
diameter at three different levels), is a finding more common in
trauma patients.5 The patient in this case, a non-trauma patient,
had a nearly collapsed inferior vena cava. The “halo sign”
describes edema surrounding a collapsed IVC and is a finding
not specific to HSC alone.2
Pre-existing atherosclerosis, damage of the mesenteric vessels,
or atrial fibrillation can exacerbate the loss of blood flow to
splanchnic circulation. The patient had post-operative atrial
fibrillation, a known risk factor for non-occlusive mesenteric
ischemia that could have exacerbated loss of splanchnic blood
flow.8 Due to her dropping blood pressures, the patient was
also administered maximal doses of dopamine, epinephrine,
and norepinephrine. The latter two vasopressor agents act
directly on alpha-1 adrenergic receptors that control mesenteric
vasoconstriction and could have accelerated the presentation
of shock bowel by causing nearly immediate mesenteric
vessel vasoconstriction.9 Compared to different forms of acute
mesenteric ischemia, treatment for shock bowel is non-surgical
and typically involves aggressive fluid resuscitation.
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Bu-Cy-Etoposide Conditioning for
Lymphomas Undergoing Autologous Stem
Cell Transplantation: Long Term Outcomes
Thomas Atkinson, MD, Zaid Al-Qurayshi, MD, Yordanka Koleva, MPH, Reinhold Munker, MD, Nakhle
Saba, MD, Alan Miller, MD, PhD, Roy Weiner, MD, Hana Safah, MD
Autologous hematopoietic stem cell transplantation is widely used for relapsed Hodgkin and non-Hodgkin lymphomas and
can result in long-term remissions or even cures. The optimal conditioning regimen for autologous transplantation remains
to be determined. The objective of this study is to describe long-term outcomes of the B-C-E (busulfan- cyclophosphamide
and etoposide) protocol at our center. A retrospective analysis of all patients undergoing autologous transplant using the
BCE regimen was performed. A total of 51 patients (24 Hodgkin and 27 non-Hodgkin lymphomas) were treated between 1998
and 2015. At five years, the overall survival was 44.2% and the freedom from progression 21.2%. No statistical differences in
outcomes were found between disease types or according to age at transplant, gender or ethnicity. The long-term outcome was
best for patients who reached complete remission after transplant. In conclusion, BCE has manageable toxicity, compares well
with other preparative regimens and can result in long-term survival. Remission after autologous transplantation is a platform
for innovative approaches to increase cure rates.

INTRODUCTION
Autologous stem cell transplantation (autoSCT) is a standard
treatment for relapsed and refractory Hodgkin (HL) and nonHodgkin lymphomas. The rationale for high-dose chemotherapy
with stem cell rescue is that patients with relapsed disease who
generally have aggressive disease can be brought into a state of
minimal disease. The doses used in these protocols are three or
five times higher than in standard protocols. Especially in younger
patients who undergo transplant early in the course of their
disease, autoSCT can result in cure or long-term remission.1,2 In T
cell non-Hodgkin lymphoma (NHL), autologous transplant may
also be considered as a treatment (consolidation) for patients
in their first complete remission (CR). A variety of protocols for
myeloablative conditioning are available, however, the optimal
conditioning regimen for autologous transplant is not clearly
defined. The French Society of Bone Marrow Transplantation
and Cellular Therapy recently reviewed all protocols in use for
autoSCT.3 The busulfan-cyclophosphamide-etoposide (BCE)
protocol (with busulfan given intravenously) was described as
providing superior survival in patients with refractory or relapsed
NHL.4 Recently, with the advent of immunochemotherapy, the
value of autoSCT has been called into question. The outcomes
may be actually worse because patients relapse with more
aggressive disease.5 In this manuscript we present the long term
outcomes of 51 patients with lymphomas (22 HL and 29 NHL)
who underwent autoSCT at our center using BCE conditioning.

MATERIALS AND METHODS

protocols 98-1 and 99-2 (modification for autologous transplants)
protocol 99-2 with the BCE protocol. The median follow-up was
23.7 months (range 0.13-165.) Patient details are shown in Table
1. All protocols were approved by the Institutional Review Board.
The salvage chemotherapy before stem cell collection was
documented in 43 patients (14 received DHAP, 20 ESHAP, 7 ICE,
and one each received HyperCVAD and MINE chemotherapy).
After 2003, patients with CD20 positive lymphomas (total of 19)
received rituxan as part of salvage chemotherapy. During the
conditioning, one patient with HL and two patients with NHL
received rituxan. In order to proceed to stem cell collection and
transplant, the patients had to meet the standard eligibility
criteria with regards to cardiac, pulmonary, kidney and liver
function.
Briefly, Busulfan was given intravenously at a dose of 0.8
mg/kg every 6 hours on days -8, -7, -6 and -5 for a total of 16
doses. Etoposide was given on day -4 intravenously at a dose
of 40 mg/kg over one hour. Cyclophosphamide was given
intravenously at a dose of 60 mg/kg over one hour on days -3
and -2. Peripherally harvested stem cells were infused on day 0.
Standard procedures (including hydration and phenytoin) were
followed. Stem cells were collected following stimulation by 10
µg/ kg filgrastim for four days. In case of insufficient collection,
a bone marrow harvest was performed. During the neutropenic
period following the stem cell transplant, prophylactic oral
anti-infective agents were given (ciprofloxacin, fluconazole and
acyclovir).

Patients
Between 1998 and 2015, a total of 51 patients were treated
at Tulane University Medical Center on two different phase 2

The patients were regularly followed after discharge and
assessed for response at three months post transplant (usually
by complete physical examination and imaging with CT or PETJ La State Med Soc VOL 170 MARCH/APRIL 2018
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CT). Long-term follow-up was ascertained by regular clinic visits
or contact with the referring physicians. All data were submitted
to the CIBMTR (Center for International Blood and Marrow
Transplant Research, in Milwaukee, WI).
Statistical Analysis
Cross tabulation and Chi-square test were used to examine
the association between outcomes of interest and baseline
characteristics. Log-rank test and Kaplan-Meier curves were

Patient Characterisitics
Variable

N = 51

Percentage (100%)

Age at SCT (years, median) 46 (range 17-68) NA
Gender
Male
Female

27
24

52.9
47.1

Ethnicity
African American/Black 14
37
Caucasian

27.5
72.5

Diagnosis
HL
NHL
(DLBCL, MCL, T-NHL,
CTCL)

24
27
(21, 4, 1, 1)

47.1
52.9

Year of transplant
1998 - 2003
2004 - 2009
2010 - 2015

7
18
26

13.7
35.3
51.0

Type of transplant
PB
BM
PB + BM

49
1
1

96.1
2.0
2.0

RESULTS
Overall, 51 patients were treated with autologous stem cell
transplantation using the BCE protocol for conditioning
(for clinical details see Table 1). The overall survival (OS) and
progression-free survival (PFS) are shown in Figure 1 a and b.
The risk factors for disease (HL versus NHL), age at transplant,
gender and ethnicity were analyzed and showed no significant
differences for survival or survival in remission (see Table 2). The
prognosis of patients treated with the BCE protocol showed
a trend toward improvement in the most recent time period
(2010-2015 versus 1998-2009, see Fig. 2). A total of 26 patients
died: 12 of relapsed or refractory disease, four of acute or cardiac
complications, one patient (more than six years after the initial
diagnosis of NHL) died from secondary acute myelogenous
leukemia and one patient (14 years after transplant) died in
remission from liver cirrhosis. In eight cases the cause of death
was not available from the medical records (four of which had
been lost to follow-up during the aftermath of Hurricane Katrina).

Figure 1a: Overall survival

Abbreviations: DLBCL diffuse large B cell lymphoma, MCL mantle cell
lymphoma, CTCL cutaneous T cell lymphoma, PB peripheral blood,
BM bone marrow
Table 1 : Patient Characteristics

used to calculate overall survival and progression-free survival
in relation to independent factors of interest. Cox hazard ratio
modeling was used to examine time interaction and to calculate
a hazard ratio (HR) and 95% confidence interval. Significance
levels were set at (p=0.05). SAS (version 9.3, SAS Institute Inc.,
Cary, NC) was used for statistical analysis.

Figure 1b: Progression-free survival
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Risk Analysis for Overal Survival
Risk factor

Survival at 5 Years

Histologic diagnosis
HL vs
NHL

33.9 %
51.6%

Age at transplant
< 50 years
≥ 50 years
Gender
Male
Female
Ethnicity
African American
Caucasian

p-value
0.24
p <0.10

0.45
44.9%
43.4%
0.88
56.4%
38.1%
0.76
47.3%
32.1%

Figure 2: Overall survival comparing time of transplant 1998-2009 with
2010-2015

Table 2: Risk analysis for overall survival

Four patients with relapse after autoSCT (3 HL, 1 NHL) went on
to receive an allogeneic transplant. The engraftment of myeloid
cells (ANC > 500/ µl) occurred on average 10.0 ± 2.7 days after
transplant (median 10 days), and the engraftment of platelets
(count > 20 000/ µl without transfusion) on average 18.7 ± 14.6
days after transplantation (median 16 days). Patients who were
determined to be in complete remission post-transplant had
a much longer survival than patients with active disease (see
Fig.3). Patients who had a shorter interval from diagnosis to
transplant had a non-significant trend for longer OS compared
to patients transplanted after a longer interval (data not shown).

p <0.001

DISCUSSION
The role and outcomes of autoSCT for relapsed and refractory
lymphomas have been debated because patients with more
aggressive disease come to transplant and more salvage
treatments are available. A survey of the EBMT Lymphoma
Working Party showed overall improved survival in diffuse
large B-cell lymphoma over the last 20 years.4 In relapsed or
refractory HL, immunochemotherapy with brentuximab plays a
significant role, but a panel of experts still recommends autoSCT
as the standard approach.5 In younger patients, an alternative
to autoSCT is allogeneic transplant, which provides stem cells
not exposed to previous chemotherapy but has the risk of graftversus-host disease. The ideal conditioning regimen for autoSCT
for lymphomas is not well defined. In a survey of the CIBMTR
spanning 1995-2008, the most commonly used regimens were
BEAM (BCNU, etoposide, cytarabine and melphalan) and CBV
(Cyclophosphamide, BCNU, and etoposide).6 At our center, the
combination of busulfan, cyclophosphamide and etoposide (BCE
protocol) was used and can result, as shown here, in long-term
survival. The toxicity might have been less if targeted busulfan
was used. No differences in survival were found according

Figure 3: Overall survival according to disease status after transplant
(complete remission versus not in complete remission)

to age, gender or ethnicity. Outcomes tended to improve for
patients treated in recent years, which may be related to earlier
referral and better supportive measures. Patients who reached
complete remission after transplant had the best outcomes.
In the literature, seven studies from other centers used the same
conditioning regimen (see Table 3). The question what is the best
conditioning regimen for aggressive lymphomas was already
debated 10 years ago.7 The OS and DFS rates varied widely. Very
few studies gave a direct comparison between the different
conditioning regimens. The transplant-related mortality has
decreased from less than 10% to less than 3% despite older
patients and patients with more aggressive disease being
transplanted. For example, oral busulfan in the older studies
resulted in more mucositis. In the present time, intravenous
busulfan and fine-tuning with busulfan levels lessened this
problem. More recently Damaj et reviewed the choices for
J La State Med Soc VOL 170 MARCH/APRIL 2018
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Comparison of Outcomes for the BCE Regimen in the Literature
Reference

Dosages

Number
of Pts.

HL / NHL

Age Median
(years)

Age Median
(years)

Hänel et al., 2002 9

B: 4 mg/kg x 4d
C: 60 mg/kg x 2d
E: 30-45 mg/kg x 1d

53

18.9% / 81.1%

46

≈ 22 months

Dean et al., 20094

B: 3.2 mg/kg x 2½ d
C: 60 mg/kg x 2d
E: 40 mg/kg x 1½ d

136

0% / 100%

58

> 4 years

Kim et al., 201110

B: 3.2 mg/kg x 3d
C: 50 mg/kg x 2d
E: 400 mg/m2 2d

22

0% / 100%

48.5

22.6 months

Zhang et al., 201211

B: 3.6 mg/kg x 4d
C: 60 mg/kg x 2d
E: 10 mg/kg x 3d

199

40.0% / 60.0%

47

> 5 years

Ahn et al., 201312

B: 3.2 mg/kg x 3d
C: 50 mg/kg x 2d
E: 400 mg/m2 x 2d

31

0% / 100%

47

> 4 years

Berber et al., 201514

B: 4.0 mg/kg x 4d
C: 60 mg/kg x 2d
E: 200 mg/m2 x 2d

31

25.8% / 74.2%

40.9*

24.0 months

Flowers et al., 201619

B: targeted x 4d
C: 2.5 g/m2 x 2d
E: 1.4 g/m2 x 1d

207

32% / 68%

51

> 4-5 years

Current Study

B: 3.2 mg/kg x 4d
C: 60 mg/kg x 2d
E: 40 mg/kg x 1d

51

47.1% / 52.9%

46

4.8 years

Abbreviations: B busulfan, C: cyclophosphamide, E: etoposide, *: mean
Table 3: Comparison of Outcomes for the BCE Regimen in the Literature

conditioning regimens in autologous transplantation.3 These
experts feel that BEAM and BCE are comparable but more
studies investigating outcomes, toxicities and costs are needed.
They also mention other, less commonly used regimens.
Despite different patient characteristics (in one study BCE was
used as first line consolidation for T cell lymphomas12), the longterm outcome of our patients is comparable to the other case
series (Table 3). The variation in outcomes in different protocols
is related to the indications for transplant and the quality of
supportive measures. Recently, the outcome of a multicenter
study of 203 patients in North America (66 HL patients and
137 patients with different types of NHL, all treated between
2010 and 2012) was reported by Flowers et al.19 The short
term outcome (survival at two and three years) in that study
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was slightly better compared with our study; the long-term
outcome is not shown due to limited follow-up. The study by
Flowers et al. includes matching in the CIBMTR database with
patients treated with BEAM conditioning. While the outcome
for NHL was comparable, the matching for HL indicated a worse
outcome with BCE compared to BEAM. The patient population in
the study by Flowers et al. is older than in our study and dosing
of chemotherapy is different (busulfan with targeted levels,
cyclophosphamide and etoposide according to body surface
area). Originally, the BCE protocol was developed for allogeneic
bone marrow transplantation.13 With the use of peripheral
stem cells and intravenous busulfan, the toxicities of BCE have
become manageable. The cost of the drugs used in the BCE
protocol in the United States (AWP) is currently higher than in
BEAM (41,600 US $ versus 32,700 US $). The cost was calculated

JOURNAL OF THE LOUISIANA STATE MEDICAL SOCIETY

for a standard adult patient and was communicated by Min
Tran, PharmD. The cost of BCE may decrease if generic busulfan
becomes available. As described in the recent review by experts,
alternatives to BEAM conditioning are urgently needed because
of the toxicity and limited supply of carmustin (BCNU).3,20 In
the age of sophisticated imaging15, targeted treatments16,17
and immunotherapy18, BCE (or other efficacious and tolerable
protocols) can serve as a platform to extend survival in patients
with lymphomas who relapse after a first line treatment.
Which protocol should a practicing transplant hematologist
now in 2018 use for patients with NHL or HL who need an
autoSCT? Ideally, a randomized controlled study could resolve
the issue giving a balance between toxicity and anti-tumor
effects. There are multiple reason why a randomized trial is not
likely to be performed. There are many new drugs (for example
BTK inhibitors and PI3kinase inhibitors) which will be used
for relapsed or refractory lymphomas and can interfere with
conditioning regimens. There are many clinical and molecular
types of lymphomas which need an individualized treatment.
Not all drugs are available in all countries. The practicing
hematologist should choose based on personal experience,
institutional preference, cost and availability.
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A Case of Immature Teratoma
in a Pregnant Female
Ugochukwu Odo, MD, William Robinson, MD
Neuroectodermal tumors are rare lesions that arise from cells of the primitive neuroectoderm located in
the neural crest. Their occurrence in pregnancy is extremely rare and only a couple of case reports have
been reported.
This case report looks at a 20-year-old pregnant woman who presented at estimated gestational age of
22 weeks and four days with rapidly increasing abdominal girth and was found to have ascites and an
ovarian mass. Pathology confirmed the diagnosis and patient underwent surgical resection with adjuvant
chemotherapy.

INTRODUCTION
Immature teratomas of the ovary represents 3% of all teratomas,
1% of all ovarian cancers and 20% of malignant ovarian germ
cell tumors. It mostly affects women in the first two decades
of life. According to the World Health Organization (WHO),
immature teratoma is defined as a teratoma containing a
variable amount of immature embryonal type (generally)
neuroectodermal tissue.1 Immature teratomas that contain
large amounts of immature neural tissue and those that have
ruptured or disseminated through the abdominal cavity are
treated as malignant.4 Kleinmann et al., demonstrated that
tumors composed exclusively of immature neuroectodermal
tissue should be separated from other teratomas and treated as
a distinct group of neoplasms.
We report a case of neuroectodermal ovarian teratoma that
occurred in a pregnant subject. To our knowledge, there have
only been a few isolated case reports on this topic, including
that of a primitive neuroectodermal ovarian tumor and a
neuroectodermal renal tumor; both of which were diagnosed in
subjects who were pregnant at the time.

CASE SUMMARY
20-year-old woman gravida 1 presented at 22 weeks and four
days estimated gestational age (EGA) with complaints of a twoweek history of abdominal pain and swelling. She reported that
her abdominal size had greatly increased over the preceding
weeks in a way which she felt was disproportionate to the
progression of her pregnancy. She reported appropriate fetal
movement throughout this period, and was seen for routine
prenatal care at another facility where she was told there was no
need for concern. The subject stated that an ultrasound exam of
her abdomen and pelvis performed at that facility revealed no
unusual findings.
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On examination at our institution, vital signs were normal except
for mildly elevated blood pressure of 138/83. She had a distended
abdomen that appeared tense and nearly rigid, consistent with
massive ascites. Fundal height was difficult to palpate due to
the tense nature of the abdominal wall. Fetal heart tracing was
normal with heart rate in the 150’s. No contractions were noted
on external tocometer.
A complete blood count (CBC) and complete metabolic panel
were all normal. Lactate dehydrogenase was 225mmol/L,
alpha feto-protein 132.7ng/mL and beta human chorionic
gonadotropin 117.0mIU/mL. A urine protein to creatinine ratio
was 0.039. Abdominal ultrasound showed massive ascites with
an intrauterine pregnancy of 21 weeks and five days gestation.
She was initially thought be having nephrotic syndrome in the
setting of decreased urine output, proteinuria, hypoalbuminemia
and edema. A repeat ultrasound exam showed a left complex
left sided pelvic mass, 9cm by 13cm by 7cm, consistent with
an ovarian tumor. Magnetic resonance imaging (MRI) of the
abdomen/pelvis further defined the mass as measuring 12cm
by 10cm by 9cm.
After extensive counseling, the subject agreed to performance
of an exploratory laparotomy, with possible left salphingooophrectomy and surgical staging. Approximately 12 liters
of ascitic fluid was aspirated intraoperatively. The left ovary
appeared grossly abnormal, and was removed surgically,
along with the left fallopian tube. Pathologic exam via rapid
frozen section was performed which showed a malignant
tumor, favoring ovarian teratoma. The final pathologic
diagnosis confirmed the presence of a malignant teratoma
(neuroectodermal monodermal teratoma) that measured
12.9 by 10.2 by 9.8cm. The tumor showed regional necrosis,
neurophil formation and extensive immature neuroectodermal
tubular structures resulting in primitive neural tubes. The stroma
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adjacent to the tumor showed stromal thecal luteinization. The
ovary showed focal cystic follicles with the tumor occupying
the interior of the ovary. The ovarian surface was ruptured but
the fallopian tube was uninvolved. An omental biopsy showed
focal gliomatosis peritonei fibrovascular adhesion but with no
immature neuroectodermal elements were noted. A cul-de-sac
nodular implant was positive for tumor involvement. Ascitic
fluid cytology was negative for malignant involvement but
did have mesothelial cells and macrophages in a background
of proteinaceous fluid-pT2bpNx International Federation of
Gynecology and Obstetrics (FIGO) stage IIB.
The subject tolerated the surgery well. She began to experience
abdominal swelling again on post-operative day (POD) three,
and went into spontaneous labor on POD five. Within one hour
of first complaining of abdominal cramping on that day, she
was delivered vaginally of a male infant at 24 weeks and two
days EGA. The baby was intubated and taken to the neonatal
intensive care unit, where he died of extreme prematurity and
respiratory failure on day two of life. The mother experienced
an uncomplicated postpartum course, other than continued
abdominal distension. Computerized tomography (CT) scanning
revealed a large amount of ascites (but no other abnormalities)
was present in the abdomen.
The subject underwent extensive counseling regarding fetal
demise, as well as prognosis and subsequent therapy for her
cancer. She agreed to receive chemotherapy, including a
combined regimen of Bleomycin, Etoposide and Cisplatin (BEP),
given intravenously once every four weeks for three total cycles.
After the first administration of BEP, the ascites resolved, and the
subject reported that she was feeling much better. She tolerated
the treatment well, and a CT scan performed after the third
(final) cycle showed no evidence of disease.

DISCUSSION
The incidence of ovarian cysts during pregnancy varies from
1-in-100 to 1-in-2000 pregnancies and malignant ovarian tumors
during pregnancy are uncommon.2 Further, ovarian germ cell
tumors, while rare overall, usually consist of mature teratomas
and most often occur in postmenopausal women, Hinshaw et
al., 2012.6 Primitive neuroectodermal tumors are presumed to
arise from the cells of the primitive neuroectoderm located in
the neural crest.3
Pathologists usually restrict the term teratoma to tumors
differentiating tissues from all three germ layers,7 and many
ovarian teratomas do in fact contain tissue from all three layers.
However, monodermal ovarian teratomas with one-sided
tissue differentiation (monophyletic teratomas), such as Struma
Ovaarii are frequently reported.
Interestingly in this case, immunostaining revealed the
neuropil/neuroglial tissue was reactive for synaptophysin, NSE,
S-100 protein, neurofilament and GFAP. The primitive neural
tube/medulloepithelioma patterns were not reactive but did

stain for pankeratin, as well as EMA (weakly) and glypican-3.
Medulloepithelioma has been reported to be reactive for
glypican-3. The medulloepithelioma component had a very
high nuclear proliferation index with the background neuroglial
tissue having only moderate reactivity.
In general, ovarian malignant neuroectodermal tumors are
highly aggressive and the prognosis is poor especially in the
presence of extra-ovarian spread. The gliomatosis peritonei (GP)
in this patient is not necessarily an indicator of poor prognosis as
its behavior is benign, since mature glial cells are not aggressive
and remain stable for long periods of time.7 However, on rare
occasions, GP can induce florid vascular proliferation that may
result in peritoneal hemorrhage and shock or transform into a
secondary malignant glial tumor.8 The patient’s presentation
with massive ascites makes her prognosis somewhat more
concerning.
The rarity of this tumor precludes a randomized clinical study
and the management in the setting of pregnancy further
complicates this case. Fertility-preserving surgery followed
by chemotherapy for early stage primitive neuroectodermal
tumors PNET of the ovary with successful pregnancies has been
reported9 but the outcome in more advanced cases is uncertain.
The optimum chemotherapy regimen for the treatment of
PNET transformed from germ cell tumors of the ovary remains
unknown.2 Management of these cases is based on case reports
and largely extrapolated from our knowledge of the transformed
male germ cell testicular tumors. For PNETs that are transformed
from germ cell tumors, some authors advocate for the use of
platinum based chemotherapy. Many other authors however
have felt that despite arising as germ cell tumors, PNETs are
usually resistant to cisplatin-based treatment10 and therefore
advocate chemotherapy regimens comprising of doxorubicin,
ifosphamide and cyclophosphamide, directed at the transformed
PNET component.11,12 In one of the largest series by Ehrlich and
colleagues CAV/IE(cyclophosphamide/doxorubicin/vincristine
alternating with Ifosphamide and etoposide), was the treatment
of choice for PNETs transformed from testicular teratoma.12 Yet
other authors had used integrated chemotherapy regimen that
targets both PNET and germ cell tumor.13 Although published
evidence is limited, a few cases of PNET have been reported in
pregnancy, suggesting a possible effect of maternal hormones.

CONCLUSION
PNET of the ovary during pregnancy is rare. The management
involves a combination of surgery and chemotherapy. Disease
stage appears to be the most important prognostic factor
for the mother, and EGA at diagnosis is the most important
consideration for the infant. Survival at 24 weeks EGA (as
in this case) is uncommon and frequently complicated by
multiple developmental defects. The mother/patient should
be carefully counseled regarding all these factors, preferably
in a multidisciplinary setting which includes an obstetrician,
oncologist and neonatologist.
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Central Pontine Myelinolysis
in a Patient with Schizophrenia
Carine Nzodom, MD
Central pontine myelinolysis (CPM) was first described in 1959. Since then, many case reports and case
series have been published about this topic. According to literature, the most common predisposing
factor is hyponatremia and the most common presentation is encephalopathy. Unfortunately, the
appropriate treatment of hyponatremia does not prevent this condition. The standard method of diagnosis
is brain Magnetic resonance imaging (MRI). The typical radiological findings are hyperintense lesions in the
central pons or associated extra pontine structures. Understanding the pathophysiology and recognizing
the symptoms for CPM help identify the disease and therefore decrease its morbidity and mortality.

INTRODUCTION
Central pontine myelinolysis is a condition
most often associated with rapid correction
of hyponatremia and consists of dysarthria,
dysphagia, oculomotor dysfunction, and
variable degrees of quadriparesis. It was
first described in 1959 by Adams et al.
in malnourished and alcoholic patients.
Since then, several psychiatric illnesses and
many neuropsychiatric medications have been
associated with hyponatremia and CPM as a
potential complication of treating this electrolyte
disorder.
Multiple case reports and case series have been published
documenting hyponatremia resulting in CPM in patients
with schizophrenia, anorexia, and primary psychogenic
polydipsia. Among patients with chronic mental
illness, 10–25% may have primary polydipsia,
increasing the risk of hyponatremia and
premature death. The most typical presentation
involves the symmetrical butterfly-shaped area
of demyelination within the central pons viewed
on neuroimaging. The clinical manifestations of
this condition vary based on the affected
region of the brain. The mortality rate in
CPM is reportedly between 5 - 10%.1 There is
no specific treatment for CPM so prevention as
well as recognition are the key to minimizing
morbidity and mortality.

CASE
A 56-year-old African American male with
a history schizophrenia and hypertension
was admitted to the Emergency

Department (ED) after being found down in his apartment for
an unknown period. He was intubated at the scene by EMS. His
home medication regimen consisted of olanzapine 20mg HS
and hydrochlorothiazide/Lisinopril 25/20 mg daily.
On arrival to the hospital, he had a temperature of 94.6 degrees
F and blood pressure of 110/99mmHg. He was very lethargic
but responsive to sternal rub. Initial lab findings showed sodium
of less than 100 mEq/L (Normal=136-144 mEq/L), potassium
of 2.7 mEq/L (Normal= 3.7-5.2 mEq/L), CPK of 12, 785 unit/l
(Normal=22-198U/L), Urine Osmolality of 417, Serum Osmolality
206mOsm/kg (Normal=275- 295mosm/kg), Urine NA< 20
(Normal=40-220 mEq/L/day). Computted tomography (CT) scan
of the head showed chronic ischemic changes, chest X-ray was
otherwise unremarkable. His electrocardiography (ECG) was
significant for bradycardia at 58 beats per minute.
His hyponatremia was believed to be a result of intravascular
volume depletion due his antihypertensive agents as evidenced
by the urine osmolality and urine sodium. There was no evidence
to indicate SIADH. By hospital day four, he could open his eyes
and follow some commands, and was stepped down to the
medical floor from the intensive care unit (ICU). His sodium had
corrected to 121 and his clinical status continued to improve but
not his mental state.
On the same day, psychiatry was consulted by the internal
medicine team to evaluate for agitation. The team wondered
if his presentation was due to schizophrenia or any other
psychiatric conditions. The psychiatry consult team found the
patient lethargic with a shifting sensorium as well as fluctuation
of attention and concentration. The consult team diagnosed the
patient with delirium secondary to his metabolic disturbance
and restarted him on his nightly dose of Zyprexa as well as
prns to manage his agitation. Four days after being stepped
down, he became hypoverbal, unable to follow commands,
and developed new onset dysphagia. Following a staffing that
included the psychiatry consultants, a brain MRI was ordered
which showed osmotic demyelination syndrome with central
J La State Med Soc VOL 170 MARCH/APRIL 2018
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pontine myelinolysis and extra pontine myelinolysis involving
the bilateral putamen/external capsule.
The patient continued to decline. An NG-tube followed later
by a PEG tube was placed for nutrition. His sodium continued
to correct with jevity feeds but his neurological status did not
improve. On hospital day 25, the patient developed seizures
and neurology was consulted. An Electroencephalography
(EEG) showed two frequent spikes primarily in the left temporal
central region consistent with status epilepticus. The patient
was started on Keppra and Dilantin, which resolved the seizures,
thought to be related to his brain’s structural abnormality. At
discharge, his sodium was stable and he was sent to a nursing
home with hospice.

LITERATURE REVIEW AND PATHOPHYSIOLOGY
The most common cause of CPM is an overly-rapid correction
of hyponatremia in patients with conditions leading to

nutritional or electrolyte stress, such as alcoholism, liver disease,
immunosuppression after transplantation, malnourishment
with underlying medical disease, gastrointestinal disease with
acute electrolyte abnormalities, the syndrome of inappropriate
secretion of ADH (SIADH), renal disease, cancer, pregnancy, and
in high-endurance exercise.
During acute onset of hyponatremia, water moves from the
blood into the brain cells which causes them to swell. These cells
then adapt by losing electrolytes to reestablish their normal
volume. If the hyponatremic state is corrected during this acute
phase, the brain can quickly accumulate electrolytes to restore
normal osmotic equilibrium. If the hyponatremic state persists,
brain cells must also expel organic osmolytes in addition to
electrolytes to fully restore normal cell volume. Movement of
these osmolytes is much slower than movement of electrolytes.3
In the chronic hyponatremic state, brain-cell volume is normal,
but the intracellular osmolality is low to allow the brain to be in
osmotic equilibrium with the blood. At this point, it is important

FINAL REPORT
EXAM: MRI Brain w/wo Contrast, 8/13/2015, 3:11 PM
COMPARISON: None
HISTORY: Encephalopathy. Suspected pontine myelinolysis
TECHNIQUE: Multiplanar, multisequence MR images of the brain were performed before and after the IV administration of 20mL
Omniscan.
FINDINGS: There is restricted diffusion and associated increased T2 signal within the central pons. There is faint associated
enhancement. There is also linear increased T2 signal within the lateral putamen/external capsule bilaterally corresponding
increased signal on diffusion-weighted imaging although less significant signal dropout on ADC map.
There is mild diffuse parenchymal atrophy with proportionate ventricular enlargement. There are mild chronic ischemic small vessel
degenerative white matter changes. No mass or mass effect. Corpus callosum is normal. Pituitary and optic chiasm are grossly
normal. Cerebellar tonsils are appropriately positioned. The major intracranial arterial flow voids are patent. There is no parenchymal
hemorrage.
IMPRESSION: Findings are compatible with osmotic demyelination syndrome with central pontine myelinolysis and extrapontine
myelinolysis involving the bilateral lateral putamen/external capsule.
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that the hyponatremia be corrected slowly to allow sufficient
time for the brain-cells to reacquire both electrolytes and organic
osmolytes. Osmotic stress due to rapid correction of chronic
hyponatremia sometimes impairs blood–brain barrier function,
suggesting a loosening of the tight junctions between vascular
endothelial cells possibly allowing an injurious substance access
to myelin.3
The typical clinical presentation involves a biphasic course with
initial encephalopathy that may improve but then followed
by severe deterioration manifested by dysarthria, dysphagia,
oculomotor dysfunction and variable degrees of quadriparesis.
MRI is very sensitive for detecting CPM when highly suspected.
Diagnosis is made on clinical suspicion based on the patient’s
presentation and history, and MRI.4

CONCLUSION
It is important to recognize central pontine myelinolysis early
on and take measures to manage the sequelae to avoid an
unfavorable prognosis. In a patient with schizophrenia, it may
be difficult to recognize certain symptoms, especially when the
patient’s baseline is unknown. In this case, the agitation as well
as poor attention and concentration clouded the picture from
the internal medicine perspective. The subsequent psychiatric
consultation suggested an underlying medical condition
playing a role and the CPM was discovered. It is important to
emphasize that the appropriate correction of hyponatremia
does not rule out the possibility of central pontine myelinolysis.
This case also demonstrated the importance of interdisciplinary
effort in approaching a patient with such complex issues.
Clinicians should be aware of the potential for hyponatremia
resulting from compulsive water drinking to cause myelinolysis
with delayed development of cognitive and gait symptoms.
CPM should be on the differential for patients with conditions
pre-disposing them to osmotic myelinolysis such as severe
hyponatremia. The morbidity and mortality of CPM may be
reduced by early recognition and appropriate supportive care.2
Take home points:
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1. It is important to keep CPM on the differential in patient with
hyponatremia
2. Appropriate correction of hyponatremia does not rule out
CPM
3. Understanding the pathophysiology of CPM helps with
treatment
4. A Multidisciplinary approach is important in treating patients
with multiple comorbidities
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Tickborne Viral Infections
James Diaz, MD

Ticks are versatile arthropod vectors of zoonotic diseases that are not afflicted by the many pathogens they
can transmit. Ticks transmit the broadest range of pathogens, including bacteria, viruses, and parasites. As
a result, the objectives of this review were to identify tickborne viral pathogens in the U.S., to describe the
evolving epidemiology of tick-transmitted viral diseases, to identify the most common tick vectors of viral
pathogens and their zoonotic reservoirs and ranges of distribution, to compare U.S. experiences with ticktransmitted viruses with worldwide experiences, and to recommend effective strategies for the control and
personal prevention of tickborne viral diseases. Internet search engines were queried with the key words to
identify peer-reviewed scientific articles on tick-transmitted viral infectious diseases in the U.S. The tickborne
viral infections are caused primarily by flaviviruses (Family Flaviviridae) and divided into two separate clinical
presentations, each with preferred tick vectors and zoonotic reservoirs: (1) the viral encephalitides and (2) the
viral hemorrhagic fevers. With very few exceptions, the tickborne viral infections are transmitted by ixodid or
hard ticks (Family Ixodidae). The tickborne viral infections share several common clinical and epidemiologic
characteristics including incubation periods of about one week; biphasic illnesses separated by asymptomatic
periods; serodiagnosis by enzyme-linked immunosorbent assay (ELISA); and antigen nucleic acid detection
in blood or cerebrospinal fluid (CSF) by reverse-transcriptase (RT)-PCR; no specific treatments other than
supportive therapy; and high case fatality rates. Avoidance of tick bites is key to prevention.

INTRODUCTION
Ticks are highly versatile arthropod vectors of zoonotic diseases
that are not afflicted by the pathogens they can transmit during
blood-feeding. Unlike mosquitoes, ticks transmit the broadest
range of pathogens, including bacteria, viruses, and parasites.
Ticks have capitalized on competitive advantages afforded
them by current changes in climate and human lifestyle. The
most significant advantages benefitting tickborne diseases
include (1) wider geographic distributions at higher elevations;
(2) longer active breeding and blood-feeding seasons as a result
of increases in global mean temperatures; (3) greater abundance
of wild animal reservoir hosts no longer controlled, especially
deer and rodents; (4) more residential living in recently cleared
woodlands adjacent to pastures and yards frequented by
wildlife, domestic animals, and humans; and (5) more vacation
and leisure-time activities enjoyed by humans and their pets
during prolonged tick host-questing and blood-feeding seasons.
As a result, the objectives of this review were to identify the newly
emerging and re-emerging tickborne viral pathogens in the
U.S., to describe the evolving epidemiology of tick-transmitted
viral diseases, to identify the most common tick vectors of
viral pathogens and their zoonotic reservoirs and ranges of
distribution, to compare US experiences with tick-transmitted
viruses with worldwide experiences, and to recommend
effective strategies for the control and personal prevention of
tickborne viral diseases.
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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 viral infectious diseases in the U.S.
and worldwide. The key words included ticks, tick-transmitted
or tickborne viral infectious diseases, new and emerging ticktransmitted or tickborne viral infectious diseases. Data sources
reviewed included case reports, case series, observational
and longitudinal studies, active and passive surveillance
investigations, entomological studies, and meta-analyses. As
an analysis of prior published publications, institutional review
board approval was not indicated for this review.

RESULTS
The Descriptive Epidemiology of Tickborne Viral Infectious Diseases
in the U.S.
Tickborne viral 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 greatest human risk factors for tickborne infectious
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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.1

TABLE 1

The tickborne viral infections are caused primarily by flaviviruses
(Family Flaviviridae) and may be divided into two separate
clinical presentations, each with preferred tick vectors and
zoonotic reservoirs: (1) the viral encephalitides (Table 1) and (2)
the viral hemorrhagic fevers (Table 2). With very few exceptions,
most tickborne viral infections are transmitted by ixodid or hard
ticks (Family Ixodidae) (Figure 1).

VIRUS NAME

FAMILY
TAXONOMY

GEOGRAPHIC
DISTRIBUTION

TICK
VECTORS

ZOONOTIC
RESERVOIRS

Central European
tickborne encephalitis
(TBEV-Eu)

Flaviviridae

Europe, except
Iberian Peninsula

Ixodid ticks,
especially Dermacentor
marginatus, Ixodes
persulcatus, and
I. ricinus

Mammals - especially rodents, including
hedgehogs, wood mice, and voles;
deer and other ungulates, birds,
domestic livestock, especially goats

Deer tick virus

Flaviviridae

New England state U.S. (Connecticut,
Massachucetts,
New York)

Ixodes scapularis

Deer

Far Eastern TBE
(TBEV-FE)

Flaviviridae

Eastern Russia, China
to Far Eastern Japan

I. persulcatus

Mammals - rodents, including hedgehogs,
wood mice, voles; also birds, deer, other
ungulates, domestic livestock, especially
goats

Langat

Flaviviridae

Malaysia

Ixodid ticks

Mammals - monkeys, rodents

Louping III

Flaviviridae

United States,
Scotland

Ixodid ticks

Sheep

Powassan
encephalitis

Flaviviridae

Canada, U.S. Northeast, Ixodes spp., particularly Mammals - rodents, skunks, other
Far Eastern Russia
I. scapularis, I. cookei, medium-sized mammals, especially
Dermacentor andersoni woodchucks

Siberian (Russian)
spring-summer
encephalitis (TBEV-Sib)

Flaviviridae

Russia

Ixodes spp.,
I. persulcatus, I. ricinus

Mammals - rodents including hedgehogs,
wood mice, voles; also birds, deer, other
ungulates, domestic livestock, especially
goats

Turkish sheep
encephalitis

Flaviviridae

Turkey

Ixodid ticks

Sheep

Bhanja virus

Bunyaviridae

Eastern Europe, Russia, Dermacentor spp.
Central and West Africa Haemaphysalis
intermedia

Cattle, sheep, goats, hedgehogs

Crimean - Congo
hemorrhagic fever (HF)

Bunyaviridae

Asia, Eastern Europe,
Africa, Middle East

Mammals - many domestic animals
(buffalo, camels, cattle, goats, sheep),
rabbits, rodents (hedgehogs), birds

Hyalomma
marginatum,
Hyalomma anatolicum

Table 1: The Tickborne Encephalitis Viruses
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Figure 1: Ixodes scapularis, the Eastern black-legged tick or deer tick, adult female and nymphs. These are the most common arthropod vectors of deer tick
and Powassan virus diseases as well as Lyme disease and babesiosis, and have transmitted both infections concurrently in regions of high prevalence, such as
the New England states. The diminutive nymphs are often unobserved and their bites are often painless and unnoticed. (From Centers for Disease Control and
Prevention [CDC], Atlanta, GA. Public Health Image Library, image 1205.

The tickborne viral infections share several common clinical and
epidemiologic characteristics, including the following: incubation
periods of approximately one week; biphasic illnesses separated
by symptom-free periods, beginning with flulike viremic stages
and ending with CNS or hemorrhagic manifestations with
increased case fatality rates (CFRs); nonspecific serodiagnosis by
comparing acute and convalescent sera for increased antibody
titers or by hemagglutination inhibition; specific serodiagnosis
by enzyme-linked immunosorbent assay (ELISA) and antigen
nucleic acid detection in blood or cerebrospinal fluid (CSF) by
reverse-transcriptase (RT)-PCR; no specific treatments other
than supportive therapy; and significantly increased postinfection morbidity.2
From a global distribution perspective, the tickborne
encephalitis viruses (TBEVs) are also stratified geographically
into the Old World (Eastern Hemisphere) and New World
(Western Hemisphere) strains, with the Old World strains having
significantly higher CFRs (20- 40%) and permanent neurologic
morbidity rates (28-30%) than the New World strains (CFR, 1015%; morbidity rate <10%).2 New World strains are, however,
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evolving with new and more virulent strains, such as the deer
tick virus and the Powassan virus diseases in the U.S.
Although additional Old World flaviviral strains have now been
discovered in sheep reservoirs, the most common Old World
TBEVs have been even further stratified regionally into three
major subtypes: (1) European or Central European (TBEV-Eu)
subtypes, (2) Siberian or Russian spring-summer (TBEV-Sib)
subtypes, and (3) Far Eastern (TBEV-FE) subtypes (Table 1).
Except for some of the Old World TBEVs with sheep reservoirs, all
of the TBEVs are transmitted by the injection of infected saliva
from viremic ixodid (Family Ixodidae) ticks.
During painless blood-feeding, viruses in tick saliva increase up
to 10-fold and render early removal of the feeding tick ineffective
in preventing disease.2 This has become a very serious problem
in the transmission of deer tick and Powassan virus diseaseassociated encephalitis in the US. The preferred wild animal
reservoirs for TBEVs worldwide include rodents, insectivores,
medium-sized mammals, deer and other ungulates, birds, and,
less often, domestic animals (Table 1).2
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The New World TBEVs
Powassan Encephalitis in the US
Powassan encephalitis, first isolated in 1958, typifies a New World
TBEV with an initially highly confined regional distribution in
the New England states (especially Connecticut, Massachusetts,
and New York) and Eastern Canada, several ixodid tick vectors,
primarily Ixodes spp., an extensive wild animal reservoir in
rodents and medium-sized mammals, especially woodchucks
and skunks, and a seasonal occurrence.3 Cases occur from MayDecember and peak during June to September, when ticks
and humans are most active outdoors.3 Since 2008, Powassan
encephalitis cases historically confined to the Northeastern U.S.
and Canada have been increasingly confirmed farther westward
in Minnesota and Wisconsin, with fatal cases reported in the
elderly.4
Patients with Powassan encephalitis present with somnolence,
headache, confusion, high fever, weakness, ataxia, and CSF
lymphocytosis.3 Transient improvement may be followed by
neurologic deterioration, evidence of ischemia or demyelination
on magnetic resonance imaging, and slow recovery, often
with permanent deficits including memory loss, weakness,
ophthalmoplegia, and lower extremity paraparesis.3-5

Unlike the Old World TBEVs, Powassan encephalitis is uncommon,
with only 31 confirmed cases reported by the CDC from 19582001.3 Powassan virus disease (POWV) can be transmitted to
humans by blood-feeding ixodid ticks in as little as 15 minutes
and mimics other arthropod-borne viral encephlaitides, such
as LaCrosse encephalitis and West Nile virus neuroinvasive
disease, in clinical presentation.5 The CFR can be as high as 10%,
and permanent neurologic sequelae are common.5 Therefore,
clinicians should include POWV in their differential diagnosis of
encephalitis in endemic regions, such as New England and the
upper Midwest, during the mosquito-borne encephalitis season
and also obtain serological tests for POWV on cerebrospinal
fluid samples (POWV-specific neutralizing IgM antibody
titers).4,5 Unlike the prolonged attachment time required for the
transmission of Lyme disease, the short attachment time required
for transmission of POWV underscores the critical importance of
personal protective measures, such as repellents and clothing,
in preventing tick-transmitted infectious diseases.4,5
The deer tick virus is closely related to Powassan virus and is also
transmitted by ixodid ticks in the same endemic regions of New
England.6 It also causes a meningoencephalitis syndrome with
a high CFR.6

TABLE 2

VIRUS NAME

FAMILY
TAXONOMY

GEOGRAPHIC
DISTRIBUTION

TICK
VECTORS

ZOONOTIC
RESERVOIRS

Alkhurma hemorrhagic
fever virus

Flaviviridae

Saudi Arabia

Ornithodoros savignyi
(suspected)

Camels, sheep

Omsk hemorrhagic fever

Flaviviridae

Western Siberia

Dermacentor reticulatus, Mammals - rodents, especially muskrats,
Ixodes apronophorus
water voles

Kyasanur Forest disease

Flaviviridae

Western India

Haemaphysalis
spinigera

Mammals - especially monkeys, domestic
livestock (cattle, goats, sheep), rodents,
insectivores

Heartland virus

Bunyaviridae

Missouri, Kansas,
Tennessee

Amblyomma
americanum

Mammals - rodents, skunks, other
medium-sized mammals

Crimean-Congo
Bunyaviridae
hemorrhagic fever (CCHF)

Asia, Easter Europe,
Africa, Middle East

Hyalomma marginatum, Mammals - many domestic animals
Hyalomma anatolicum (buffalo, camels, cattle, goats, sheep),
rabbits, rodents (hedgehogs), birds

Severe fever with
thrombocytopenia
virus (SFTV)

Bunyaviridae

China (mostly),
Japan, Korea

Haemaphysalis spp.,
Mammals - many domestic animals
especially H. longicornis (buffalo, camels, cattle, goats, sheep),
> H. concinna
rabbits, rodents (hedgehogs), birds

Bourbon virus

Orthomyxoviridae Missouri, Kansas,

Unknown

Unknown

Oklahoma
Table 2: The Tickborne Hemorrhagic Fever Viruses
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Old World TBEVs
The Old World TBEVs remain common causes of permanent
neurologic morbidity from Scandinavia to Eastern Japan, with
more than 10,000 cases reported per year, a third of which result
in permanent neurologic deficits.2 In addition to tick bites, the
Old World TBEVs may occasionally be transmitted by ingestion of
unpasteurized milk products from viremic livestock (especially
goats), breast-feeding, and slaughter of viremic animals.2 Old
World TBEV is typically biphasic in over 70% of cases, with
an initial febrile flulike presentation followed by a 1-week
(range, 1-21 days) asymptomatic interval.2 This honeymoon or
recovery period is followed by meningoencephalitis with CSF
pleocytosis, with or without myelitis, and a poliomyelitis-like
flaccid paralysis that targets the arms, neck, and shoulders.2
Magnetic resonance imaging and electroencephalographic
abnormalities are common, but very nonspecific. Other acute
neurologic complications may include altered consciousness,
seizure activity, cranial nerve palsies, and an often fatal bulbar
syndrome with cardiorespiratory failure. Because no specific
treatments other than supportive therapy exist, tick avoidance
and immunization remain the best preventive measures.
Effective vaccines have now been developed for the three
subtypes of Old World TBEVs (TBEV-Sib in Russia and the Middle
East, TBEV-FE in China and the Far East, and CCHF in Bulgaria),
and some have been shown to even provide cross-protection
among the subtypes in experimentally infected animals.2
The tickborne hemorrhagic fever (TBHF) viruses are maintained
in nature in extensive wild and domestic animal reservoirs and
are transmitted by infected ixodid tick bites, squashing infected
ticks, creating infective aerosols, direct contact with blood or
tissues from infected animals or humans, or nosocomial spread
by infective secretions among medical personnel (Table 2).7
TBHFs are usually caused by either flaviviruses or bunyaviruses,
which are distributed throughout Eastern Europe, Africa, and
Asia.
In 2014, a previously unidentified tickborne thogotovirus
causing a TBHF syndrome (Family Orthomyxoviridae) was
described in the U.S. in a healthy man in eastern Kansas with
a history of fever, fatigue, and treatment with doxycycline for a
presumed tickborne illness.8 He later died from a critical illness
characterized by high fever, thrombocytopenia, leukopenia, and
multi-organ failure.8 The thogogotovirus was phylogenetically
distinct from Heartland virus (Family Bunyaviridae) and was
named Bourbon virus after the patient’s county of residence in
Kansas.8 The tick vector was subsequently identified as the lone
star tick, Amblyomma americanum (Figure 2).
The TBHFs are characterized clinically by biphasic illnesses that
present as febrile flulike symptoms and end as hepatomegaly
with liver failure and hemorrhagic manifestations (petechiae,
purpura, subconjunctival and pharyngeal hemorrhage,
thrombocytopenia, cerebral hemorrhage, severe intrapulmonary
hemorrhage, disseminated intravascular coagulation) separated
by a few afebrile, nearly asymptomatic days. CFRs range from
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Figure 2: Amblyomma americanum, the Lone Star tick, questing for a host.
Shown is the dorsal view of a female Lone Star tick, the vector of southern
tick-associated rash illness (STARI) caused by the spirochete Borrelia lonestari
and the Bourbon virus caused by an unnamed thogotovirus. Note the “lone
star” mark in the center of the dorsal surface. (From Centers for Disease
Control and Prevention [CDC], Atlanta, GA. Public Health Image Library,
image 8683.)

10% to over 50%, with most deaths occurring within 5-14 days
of symptom onset during hemorrhagic stages. Diagnoses may
be confirmed by immunologic techniques, such as antibody
increases in paired sera and ELISA, and by molecular techniques,
such as real-time reverse transcriptase polymerase chain
reaction assay (r (RT)-PCR).
Although ribavirin can inhibit Crimean-Congo hemorrhagic
fever (CCHF) virus replication in animal models, it has not been
tested in clinical trials in humans with CCHF. Nevertheless, if
TBHF is suspected in the tropics, Eastern Europe, or the Middle
East and laboratory confirmation is unavailable, intravenously
administered ribavirin (30 mg/kg initially, followed by 16 mg/kg
four times daily for four days, and then 8 mg/kg three times daily
for six days) is recommended for severe cases, and oral ribavirin
is recommended for high-risk contacts.9,10
All patients with TBHFs should be placed in strict isolation,
and strict universal precautions, including personal protective
equipment, should be practiced by all medical personnel as
fatal nosocomial transmission has been reported most likely
by the generation of infectious aerosols during bag-valve-
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mask ventilation and bronchoscopy.9,10 A mouse brain–derived
CCHF vaccine has been developed in Bulgaria, but is not
available elsewhere. In the absence of a universal vaccine, the
best preventive measures for the TBHFs are tick avoidance and
control, rapid burial of dead animals, and personal protective
equipment for abattoir workers and medical personnel.
Tickborne Coltiviruses
The tickborne coltiviruses of the family Reoviridae are all doublestranded RNA viruses of the genus Coltivirus and include: (1)
Colorado tick fever virus (CTFV), which is endemic in the United
States and Canadian Rocky Mountain regions; (2) the California
tick fever virus (TFV) of rabbits (CTFV-Ca); (3) the Salmon River
virus (SRV) of Idaho, a serotype of CTFV; and (4) the European
Eyach virus (EYAV) (Table 3).10 The ixodid or hard ticks are the
only vectors of the coltiviruses, with Dermacentor ticks (mainly
D. andersoni) being the principal vectors of CTFV and SRV in
the Rocky Mountains of the U.S. and Canada and Ixodes ticks (I.
ricinus, I. ventalloi) being the only vectors of EYAV throughout
Europe.10
Among the coltiviruses, CTFV has the widest host range, which
includes squirrels, other rodents, rabbits, porcupines, marmots,
deer, elk, sheep, and coyotes. The remaining coltiviruses have
fewer, more specific wild animal hosts, including the blacktailed jackrabbit (Lepus californicus) for CTFV-Ca and primarily
the European rabbit (Oryctolagus cunniculus) but also rodents,
deer, domestic goats, and sheep for EYAV. The coltiviruses
are maintained in nature by ixodid ticks that blood-feed on
wild animal hosts with prolonged viremias and then transmit
coltiviruses transstadially, but not transovarially. Infected
nymphs hibernate over winter, and previously infected nymphs
and newly infected adults then transmit coltiviruses to human

dead-end hosts during spring-summer blood-feeding. CTFV has
also been transmitted by blood transfusion and congenitally.
Both CTFV and SRV can cause biphasic to triphasic febrile
illnesses that mimic mild cases of Rocky Mountain spotted
fever (RMSF) without rash. Leukopenia and thrombocytopenia
are common laboratory manifestations of coltivirus infections.
Complications are rare but may include meningoencephalitis,
orchitis, hemorrhagic fever, pericarditis, and myocarditis. EYAV
infections are more often complicated by CNS manifestations
than American strain coltivirus infections. The most common
differential diagnoses for the tickborne coltiviruses are other
tickborne febrile diseases, most commonly RMSF in North
America, which may be distinguished from CTFV and SRV
infections by its characteristic rash and leukocytosis in most
cases. Serologic diagnostic methods to detect anti-coltivirus
antibodies include complement fixation, seroneutralization
assay, immunofluorescence assay test (IFAT), ELISA, and
Western immunoblot assay. The most specific and confirmatory
laboratory diagnostic methods include rRT-PCR assays to
identify CTFV-RNA (or the RNA of its cross-reacting serotypes,
CTFV-Ca and SRV) or the isolation of coltiviruses after
intracerebral inoculation of infected human blood into suckling
mice. Treatment of all tickborne coltivirus infections is entirely
supportive, and long-term complications are rare in tickborne
coltiviral infections. Recovery is typically uncomplicated.
Prevention and Control of Tickborne Viral Infectious Diseases
There are a number of strategies that can be used in the
prevention and control of tickborne viral infectious diseases,
including immunization, personal protective measures,
landscape management, and wildlife management. In the
1990s, a Lyme disease vaccine was developed for the United

TABLE 3

VIRUS NAME

GEOGRAPHIC
DISTRIBUTION

TICK
VECTORS

ZOONOTIC
RESERVOIRS

Colorado tick fever virus
(CTFV)

Rocky Mountain Regions
of the U.S. and Canada,
Northwest U.S.

Dermacentor andersoni

Ground squirrels, chipmunks, wild mice, wood rats,
wild rabbits, hares, porcupines, marmots, deer, elk,
sheep, coyotes

California hare coltivirus
(CTFV-Ca)

Northern California

Dermacentor reticulatus,
Ixodes apronophorus

Black-tailed jackrabbit-hare (Lepus californicus)

Eyach virus (EYAV)

Western Europe: France
and Germany

Ixodes ricinus
Ixodes ventalloi

European rabbit (Oryctolagus cunniculus), wild rabbits,
mice, mountain goats, domestic goats, sheep, deer.

Salmon River virus
(SRV)

Idaho

Dermacentor andersoni?

Mammals - large reservoir probably similar to CTFV?

Table 3: The Tickborne Coltiviruses (Family Reoviridae, Genus Coltivirus)
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States, but it was withdrawn from the market in 2002 because
of poor sales. Immunization strategies to prevent tickborne
infectious diseases have proved far more effective in Europe and
Asia than in the United States, where neurologic complications
from TBEVs are second only to Japanese encephalitis virus as
causes of permanent paraparesis and flaccid paralysis. As noted,
current immunization programs for tickborne viral diseases
now provide primary prevention of TBEV-Eu in Europe, TBEVSib in Russia and the Middle East, TBEV-FE in China and the Far
East, and CCHF in Bulgaria. A canine antitoxin for I. holocyclus–
induced tick paralysis has been used to reverse tick paralysis in
animals and humans in Australia.12
In addition to immunization, available only for Old World
TBEVs, antibiotic therapy after presumed ixodid tick bites with
erythema migrans has been recommended as a prophylactic
therapeutic strategy for the primary prevention of some
tickborne infections.11 A randomized clinical trial found that a
single 200-mg dose of doxycycline administered within 72 hours
of a tick bite was 87% effective in preventing Lyme disease.11
Finally, because most tickborne infectious diseases may also
be transmitted by blood product transfusions, screening blood
product donors in high seroprevalence areas for Lyme disease
and other borrelioses, babesiosis, ehrlichioses, and anaplasmosis
would eliminate transfusion-transmitted cases.13-15 Physicians
are encouraged to order leukocyte-reduced blood components
for blood product transfusions to potentially reduce the risks
for ehrlichiosis and anaplasmosis, especially in regions that
are highly endemic for leukocytotropic tickborne infectious
diseases.
Personal protective measures to prevent tick-transmitted
diseases include wearing appropriate clothing, using insect
repellents, and performing regular tick checks. Wearing long
pants tucked into socks, long-sleeved shirts, and light-colored
clothing can help keep ticks off the skin and make them easier
to spot on clothing. Impregnating clothing with permethrin,
routinely performed by the military on wilderness maneuvers,
is a highly effective repellent against ticks and other insects.
The topical application of insect repellents containing 2050% formulations of N, N-diethyl-meta-toluamide (DEET) or
20% picaridin directly on the skin is another effective and
recommended measure.
Most patients with Lyme disease, tickborne relapsing fever
(TBRF), babesiosis, ehrlichioses, and anaplasmosis will not
recall tick bites because these diseases are often transmitted
by diminutive nymphal ticks. Nevertheless, tick localization and
removal as soon as possible, remain recommended strategies to
prevent the rickettsial and viral ixodid tickborne diseases and
to reverse tick paralysis. Ticks should always be removed with
forceps (or tweezers), not fingers (because squashing ticks can
transmit several tickborne diseases across dermal barriers or
create infectious aerosols), and in contiguity with their feeding
mouth parts, rather than burning ticks with spent matches or
painting embedded ticks with adhesives or nail polishes.
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Landscape management strategies to prevent tickborne
diseases include widespread application of acaricides over
tick-preferred ecosystems, removal of brush and leaf litter near
homes and recreation sites, and creation of dry barriers of gravel,
stone, rubber, or wood chips between forested areas and yards
or playgrounds. Wildlife management strategies to prevent
tickborne diseases include encouraging the development of
better veterinary vaccines for tickborne diseases with large
domestic animal reservoirs, applying acaricides actively to
domestic animals and passively to deer, cattle, and other
ungulates at baited feeding and watering stations or salt licks,
and setting out acaricide-baited rodent houses for rodents to
occupy or acaricide-baited cotton or fabric balls for rodents
to adopt as nesting materials, especially in crawl spaces under
homes, attics and basements, and near playgrounds.

CONCLUSIONS
Most emerging infectious diseases today, such as West Nile
virus and severe acute respiratory syndrome virus, arise from
zoonotic reservoirs, and many are transmitted by arthropod
vectors. Because ticks are the most common insect vectors
of zoonotic diseases, ticks have become common arthropod
vectors of emerging zoonotic diseases, including tickborne
viral diseases, such as deer tick virus and Powassan virus, and
bacterial diseases, such as Lyme disease, ehrlichiosis, and
anaplasmosis. Ticks are highly competent and versatile vectors
of infectious diseases because ticks of all ages and both genders
may remain infectious for generations, without having to
reacquire infections from their zoonotic host reservoirs. Recent
environmental changes and human behaviors now place humans
and ticks together outdoors for longer periods in welcoming
ecosystems for breeding, blood-feeding, and infectious disease
transmission. Better prevention and treatment strategies for
tickborne diseases are indicated, before the highly conserved
genomes of tick-transmitted microorganisms re-assort their
nucleic acids with their zoonotic and human accidental hosts
and develop antimicrobial resistances (especially to doxycycline
and ribavirin).
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CLINICAL CASE OF THE MONTH

Abstracts from the 2018 Annual
Louisiana American College of Physicians
(ACP) Associates Meeting
Each year medical students from the four medical schools 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 the 15 most highly ranked abstracts presented at this
year’s competition that were oral presentations. Additionally 12 abstracts (out of 57 total) were selected by
meeting attendees for publication. All abstracts (15 oral and 12 poster) were presented at the Associates Meeting
held at University Medical Center in New Orleans on January 23, 2018. 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.

Shane Sanne, DO
Chair, Louisiana Associates Liaison Committee
Lee S. Engel, MD, PhD, FACP
Governor, Louisiana Chapter ACP

A CASE OF MULTIPLE MYELOMA PRESENTING WITH
AMYLOID ASSOCIATED MYOPATHY
J Manalac, MD; G. Jacob, MD; K. Raybon, MD
Department of Internal Medicine,
LSU Health Sciences Center - Lafayette
*Presented as a mystery case
Introduction: Amyloidosis-associated myopathy is rare. Delay
in diagnosis is common and there is a high rate of pathologic
and clinical misdiagnosis.
Case: A 58-year-old woman presented to the hospital with
acute onset, profound left lower extremity weakness and pain.
She had no prominent constitutional symptoms except for
generalized tiredness and weakness. On physical examination,
she had mild temporal wasting, impressive left hip and knee
extensor weakness, left pitting pedal edema, and good vascular
perfusion. No other focal neurologic deficits were noted. She
underwent extensive evaluation including comprehensive
CT imaging of the lumbar spine, abdomen and pelvis that
demonstrated diffuse enlargement of the musculature and a
heterogeneous appearing left iliacus muscle with hypodense
areas, concerning for inflammatory or infectious myositis.
A diagnosis of inflammatory myositis was unlikely due to
normal CPK and aldolase levels. She was initially treated with
IV antibiotics for presumed pyomyositis without improvement.
Furthermore, routine laboratory evaluation revealed mild
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anemia, hypoalbuminemia, and significant proteinuria, but no
hypercalcemia or renal insufficiency. Subsequent serum and
urine protein electrophoresis showed prominent lambda chains
in the urine with additional IgG lambda monoclonal protein in
the serum and urine. Skeletal survey showed early lytic bone
lesions. She underwent bone marrow biopsy that demonstrated
increased plasma cells at 70% consistent with multiple myeloma.
This did not completely explain her isolated left extremity
weakness so amyloid infiltration was considered. Congo
red stain was later performed on the same specimen, which
confirmed amyloid deposition within the blood vessel walls.
Treatment was initiated with dexamethasone, lenalidomide and
bisphosphonates, resulting in improvement of her symptoms.
Discussion: This case illustrates the important clinical and
laboratory findings associated with multiple myeloma, and
describes an uncommon complication, amyloidosis, resulting
in profound myopathy. Classic presentation typically includes
CRAB features (hypercalcemia, renal insufficiency, anemia, and
bone pain). However, variable initial clinical findings and the
absence of typical lab markers can make recognition of the
disorder difficult in many patients. Amyloid myopathy should be
a consideration in adults with muscular weakness of uncertain
cause. Late diagnosis remains a major obstacle to initiating
effective therapy. Hence recognizing the presenting syndromes
is necessary for improving survival.
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STRONGYLOIDIASIS PRESENTING AS
RECURRENT COLITIS

ABERRANT RIGHT SUBCLAVIAN ARTERY:
A RARE CAUSE OF DYSPHAGIA

R. Boyilla, MD; G. Randall, DO; A. Subedee, MD; W.K. Kellum, MD
Department of Internal Medicine,
Baton Rouge General Medical Center, Baton Rouge
*Presented as a mystery case

C. Saraceni, MD; W.C. Kwan, MD; M. Spera, MD; S. Landreneau, MD
Department of Internal Medicine,
LSU Health Sciences Center - New Orleans
*Presented as a mystery case

Introduction: We describe a case of strongyloidiasis
hyperinfection syndrome that exemplifies the pitfalls and risks
in diagnosing and managing this potentially fatal illness.

Introduction: Aberrant right subclavian artery (also known as
Arteria Lusoria) is the most common congenital anomaly of
the aortic arch occurring in 0.5% to 1.8% of the population. The
aberrant artery crosses midline behind the esophagus (80%),
between the trachea and esophagus (15%), or anterior to the
trachea (5%). The retroesophageal course of the right subclavian
artery, although usually asymptomatic, may cause compression
and a type of dysphagia known as dysphagia lursoria.

Case: A 73-year-old woman who emigrated from Ecuador 30
years ago presented with diffuse, progressively worsening
abdominal pain and nausea for one week. She presented with
similar symptoms multiple times in the past 4 years. Prior workup
included colonoscopies with biopsy demonstrating focal active
colitis and proctitis, including an eosinophilic infiltrate. Prior
stool ova & parasite exams were negative. Three months prior
to presentation, she had been diagnosed with Drug Reaction
with Eosinophilia and Systemic Symptoms syndrome (DRESS),
and treated with high-dose steroids with prolonged taper,
still ongoing at time of presentation. On presentation, her
abdomen was diffusely tender with hypoactive bowel sounds.
Lab results revealed hypoalbuminemia and Computerized
Tomography scan of the abdomen revealed ascending colitis.
She received stress-dose steroids, intravenous fluids, and
empiric ciprofloxacin and metronidazole. Initial stool exam was
negative for ova & parasites. Esophagogastroduodenoscopy
was performed, revealing gastritis and duodenitis, with biopsy
revealing intracryptal larval Strongyloides stercoralis. Repeat stool
exam revealed rhabditiform Strongyloides larva. Oral ivermectin
therapy was commenced. During the interval, she developed
fever, lethargy, and became minimally responsive. Ivermectin
was continued via nasogastric tube, albendazole was added,
along with broad-spectrum antibiotics to cover gram-negative
meningitis and sepsis. Shortly thereafter, the patient developed
multi-system organ failure and expired.
Discussion: Strongyloidiasis affects 10-40 percent of population
in tropical/subtropical countries. This parasite can survive in
human body for decades through autoinfection. In settings of
immunosuppression, such as with steroids as in our patient,
hyperinfection with widespread migration of the parasite
beyond the GI tract can occur with resultant sepsis derived
from bowel bacterial flora. Eosinophilia is frequently absent
and stool exam has poor sensitivity. A high index of suspicion is
needed to diagnose chronic Strongyloidiasis in immigrants with
chronic abdominal symptoms, especially when there is a lack of
eosinophilia and falsely negative stool exam.

Case: A 50-year-old woman with a medical history of von
Willebrand disease, hypertension, asthma, and peripheral
neuropathy presented with several weeks of progressive
dysphagia associated with heaviness in her chest and 60
lb. weight loss. Her dysphagia began with solid foods and
progressed such that three days prior to presentation, she could
no longer tolerate solids or liquids. CT neck angiography revealed
a congenitally anomalous aortic arch with a retroesophageal
aberrant right subclavian artery. Barium esophagram did not
reveal any intrinsic mass, polyp, diverticulum, or stricture. There
was mild extrinsic mass effect on the posterior aspect of the
upper esophagus however this caused no limitation of contrast
passage. An EGD was unremarkable and esophageal manometry
was unremarkable with normal LES with normal relaxation.
Discussion: Most patients with aberrant right subclavian
arteries remain symptom-free throughout their lifetimes.
Various proposed mechanisms for dysphagia include age
related increased esophageal rigidity, right subclavian aneurysm
formation, and elongation of the aorta.
Barium swallow remains an effective tool for initial evaluation
usually showing a characteristic diagonal impression in the
esophagus at the level of 3rd-4th vertebra. EGD may reveal a
pulsating mass around the same level. Esophageal manometry
may reveal a high-pressure zone 25-30cm from the nose. CT
angiography of the aortic arch, or endoscopic ultrasound are
often used for definitive diagnosis. Initial treatment with a
prokinetic or anti-reflux drug may be followed by surgery or
endoscopic dilation if conservative therapy fails.
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NOCARDIOSIS EXACERBATED BY IMMUNE
RECONSTITUTION INFLAMMATORY SYNDROME
J. Doan, MD; L. Damioli, MD; R. Lillis, MD
Department of Internal Medicine,
LSU Health Sciences Center - New Orleans
Case: A 62-year-old woman with past medical history of HIV/
AIDS with CD4 48/mm3 and noncompliance with combination
antiretroviral therapy (cART) was admitted to an outside hospital
two months prior and diagnosed with cavitary Nocardia farcinica
pneumonia. She was treated with imipenem and amikacin, but
developed a morbilliform drug eruption concerning for DRESS;
dermatology determined that the rash was more likely secondary
to imipenem. Her treatment was discontinued after only twelve
days of imipenem and seven days of amikacin. Repeat CT chest
showed a new cavitary lesion in the right upper lobe of the lung.
She was discharged with oral trimethoprim/sulfamethoxazole
(TMP-SMX). She followed up with her HIV provider and was
started on cART, which she took consistently. She felt well until
the following month when she suffered two tonic-clonic seizures
and left sided weakness. She denied diplopia, headache, nausea
or vomiting. CT brain scan demonstrated a right frontal lobe ring
enhancing mass consistent with a brain abscess. She was started
on amikacin, moxifloxacin and TMP-SMX with improvement of
weakness. She was continued on cART with significant increase
in CD4 T-cell count from 48 to 92/mm3 and decrease of viral
load from 195,128 to 1,955 copies/mL. A MRI brain was later
repeated with increased size of the brain abscess and vasogenic
edema. She underwent evacuation of the abscess. Gram stain
from the brain abscess grew filamentous, branching, beaded
gram positive rods that were modified acid fast positive that
speciated as Nocardia farcinica. She was treated with six weeks
of induction with TMP-SMX and amikacin followed by oral
treatment with TMP-SMX and minocycline for at least one year
given her HIV/AIDS status. cART was held due to concern for
immune reconstitution inflammatory syndrome (IRIS) with plans
to resume based on continued radiologic improvement.
Discussion: Pulmonary Nocardiosis with neurological deficits
should prompt evaluation for CNS involvement. Perhaps,
early initiation of cART along with inadequate treatment of
pulmonary Nocardia resulted in “unmasking” her brain abscess
consistent with IRIS, a paradoxical inflammatory response
that may result when a patient with HIV/AIDS has regained an
immune response.
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THIS HEADACHE IS NOT A BLAST
J. Wearn, MD; L. Taggart, MD
Department of Internal Medicine,
Tulane University Health Sciences Center, New Orleans
Case: A 46-year-old man presented with one week of
intermittent headaches. The pain started in his neck and
radiated to the eyes. There was associated nausea and vomiting.
On the day of admission, he experienced visual hallucinations
prompting him to seek medical care. Further history revealed
he was diagnosed with CML the previous year and had a blast
crisis three months prior treated with induction chemotherapy,
leukopharesis, and one round of intrathecal methotrexate due
to concern of leukemic retinopathy. Cerebral spinal fluid (CSF)
returned without blasts at that time. Bone marrow biopsy at 30
days after chemotherapy induction did not reveal any blasts and
patient was continued on imatinib maintenance therapy. On
exam, the patient was afebrile with normal vital signs. Kernig,
Brudzinski, and jolt testing were negative. He was alert and
oriented with normal cognition and an otherwise normal exam.
No acute intracranial abnormality was noted on CT of the head.
CBC returned with an elevated leukocyte count of 14,000/uL.
The following day the patient developed diplopia and peripheral
smear revealed 57% blasts. Cerebral spinal fluid (CSF) studies
revealed leukocyte level of 1600/uL and 99% blasts confirming
diagnosis of central nervous system (CNS) blast crisis.
Discussion: CNS blast crisis is a rare diagnosis but important
to keep on the differential for any patient with CML who
presents with a headache. Furthermore it is important to realize
that imatinib has poor CSF penetration compared to secondgeneration tyrosine kinase inhibitor.
Confounding this case was the fact that imatinib carries high
rates of adverse side effects that mimic the common symptoms
associated with CNS blast crisis: up to 38% of patients on
imatinib experience headaches, up to 73% have nausea, and
up 11% experience vision changes. Our patient was treated
with re-induction chemotherapy with cytarabine, etoposide,
mitoxantrone, intrathecal methotrexate, and dasatinib. Despite
treatment, a CNS blast crisis carries a poor prognosis with 88%
mortality at 1 year.
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MUDBUG COLITIS

AN INTERESTING CASE OF CHEST PAIN

J. Landreneau, MD; J. Anderson, MD
Department of Internal Medicine,
LSU Health Sciences Center - Baton Rouge

N. Turaga, MD; S. Gavini, DO; A. Konde, MD; A. Chaufe, DO;
R. Chauffe, DO
Department of Internal Medicine,
LSU Health Sciences Center - Lafayette

Introduction: Plesiomonas shigelloides and Vibrio mimicus are
rare bacterial infections causing diarrhea, severe abdominal
pain, and vomiting. Both bacteria live in water environments,
flourish in warmer climates, and typically affect patients who
consume raw or undercooked shellfish or drink contaminated
water. Clinical manifestations of infection with either vary in
length and in character often mimicking other gastrointestinal
diseases, making these infections a diagnostic dilemma.
Case: A previously healthy 24-year-old man presented with new
onset generalized abdominal cramping, watery diarrhea and
one-day of vomiting. Symptoms began intermittently six weeks
ago and acutely worsened about one week prior to presentation
after consuming boiled crawfish. Family history was significant for
Crohn’s disease in his mother. Exam revealed diffuse hyperactive
bowel sounds and tenderness to palpation across suprapubic/
epigastric regions of abdomen. Initial laboratory studies revealed
a leukocytosis with a left shift and mild hypokalemia. There were
few white blood cells seen in stool. FOBT was positive. HIV was
negative. CT with contrast showed mild diffuse wall thickening
of distal small bowel, cecum, and ascending colon with air-fluid
levels in the small bowel. Esophagogastroduodenoscopy was
negative. Colonoscopy revealed a 1 cm sigmoid polyp which
was hot snared, otherwise normal. All biopsies taken during
both diagnostic procedures were benign and without evidence
of granulomas or lymphocytic changes. Clostridium difficile,
stool-eosinophils, stool ova and parasites, Giardia antigen, and
Rotavirus were all negative. Stool cultures later resulted with
moderate growth of Vibrio mimicus and Plesiomonas shigelloides.
The patient was prescribed ciprofloxacin (500mg PO BID) for five
days of treatment.
Discussion: This case illustrates the nebulous presentation
of Plesiomonas shigelloides and Vibrio mimicus coinfection in
addition to the challenges of diagnosing inflammatory versus
infectious colitis. The patient’s prolonged gastrointestinal
symptoms along with family history of Crohn’s disease favored
inflammatory bowel disease over infrequent causes of bacterial
colitis. However, during this season when eating boiled
crawfish is common, he may have had multiple exposures.
Early recognition of patient risk factors and appreciation of
atypical bacteria in certain regions of the country are important
in reducing healthcare costs and unnecessary treatment for
patients with ambiguous GI symptoms.

Introduction: Coronary Artery disease (CAD) is the most
common cardiac etiology for chest pain. Atherosclerosis
accounts for almost 95% cases of CAD, while autoimmune
vasculitis is very rare. We present here an interesting case of
chest pain which lead us to the diagnosis of Polyarteritis Nodosa
(PAN).
Case: A 36-year-old man presented with midsternal chest pain,
dyspnea, epigastric pain, nausea and 50-pound weight loss.
Vitals were stable except for blood pressure of 228/144 mm Hg
and physical exam was unremarkable. Labs showed BUN 45
mg/dl, creatinine 4.28 mg/dl and normal troponin. ECG showed
sinus tachycardia, frequent PVCs and incomplete left bundle
branch block. Echocardiogram revealed 40% ejection fraction,
moderate mitral and tricuspid regurgitation. Cardiac nuclear
stress test revealed fixed medium defect in inferior region and
small partially reversible defect in inferolateral region. Coronary
angiography showed 100% stenosis of proximal right coronary
artery (RCA), ectatic and aneurysmal changes in distal RCA, left
mainstem coronary artery, proximal left anterior descending
artery, proximal lateral circumflex artery, left subclavian artery
and right femoral artery branches. Workup for all etiologies of
vasculitis and hepatitis panel was negative. 4/10 ACR criteria
for classification of PAN were met: weight loss >4kg, diastolic
blood pressure >90 mm Hg, BUN >40 mg/dl or creatinine >1.5
mg/dl and arteriographic abnormalities. Medical management
for CAD along with hemodialysis, pulse dose steroids followed
by cyclophosphamide therapy was initiated. At 3-month clinic
follow up, he remained chest pain free.
Discussion: PAN is a systemic necrotizing vasculitis which
routinely involves small to medium-sized arteries. Coronary
artery involvement is very rare. There are no clear-cut guidelines
or common consensus regarding management of coronary
vasculitis with severe luminal narrowing in patients with PAN.
A few published cases illustrate the utility of coronary artery
bypass grafting and percutaneous coronary intervention
(PCI) after initial treatment with immunotherapy. Cardiac
transplantation may also be considered in patients with poor
response to immunosuppressive therapy. Alternatively, initial
medical management with close follow-up and interventions as
necessary is a reasonable approach.
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DISSEMINATED HERPES ZOSTER
MENINGOENCEPHALITIS ON TOFACITINIB

ATYPICAL METASTASIS OF RENAL CELL CARCINOMA
TO THE UVULA

C. Naccari, MD; C. McLeod, MD; W. Davis, MD
Department of Internal Medicine,
Ochsner Medical Center, New Orleans

P. Khade, MD; S. Devarakonda, MD
Department of Medicine, LSU Health Sciences Center - Shreveport

Introduction: Tofacitinib is an oral Janus Kinase (JAK) inhibitor
approved for rheumatoid arthritis in 2012. Meningoencephalitis
is a rare but potentially life threatening complication of varicella
herpes zoster for patients taking tofacitinib.
Case: A 66-year-old woman with a history of seropositive
erosive rheumatoid arthritis and secondary sjogren syndrome
previously treated with numerous conventional and biologic
disease modifying anti-rheumatic drugs and corticosteroids
experienced a reduction in rheumatoid arthritis disease activity
on tofacitinib. After four months of therapy she presented with
a five day history of altered mental status and hallucinations
about one week after stopping tofacitinib for impending
ankle surgery. Review of systems revealed right lateral hip pain
associated with vesicular rash, subsequently found to be multidermatomal shingles. One year previous, she had an episode of
altered mental status which was diagnosed as pachymeningitis
that clinically responded to treatment with corticosteroids. On
admission, the patient was found to be afebrile, heart rate of
78, respiratory rate of 18, blood pressure of 153/82mmHg and
saturating 100% on room air. Physical examination was pertinent
for disorientation, with delayed response to questions. Blood
work was pertinent for erythrocyte sedimentation rate of 155
mm/Hr, mild hyponatremia of 131 mmol/L and hemoglobin of
11 g/dL. Computed tomography showed no acute intracranial
abnormalities. Magnetic resonance imaging showed trace
residual diffuse pachymeningeal enhancement significantly
improved from prior. Lumbar puncture showed lymphocytic
pleocytosis and elevated protein consistent with viral meningitis.
Varicella zoster polymerase chain reaction of cerebral spinal fluid
was positive. The patient was started on a three week course of
intravenous acyclovir with gradual improvement in her mental
status.
Discussion: Varicella zoster virus reactivates to cause herpes
zoster and in patients with decreased cell mediated immunity,
this process can be complicated by post herpetic neuralgia,
vasculopathy or meningoencephalitis. In pooled analysis
the crude incidence rate of herpes zoster with treatment of
tofacitinib was 4.0 events per 100 patient years of tofacitinib.
While the majority of reported cases were non serious, 25 cases
of disseminated or multidermatomal herpes zoster, correlating
to an incidence rate of 0.149 events per 100 patient- years
were reported. This case of varicella meningoencephalitis
demonstrates a rare complication of tofacitinib therapy.

58 J La State Med Soc VOL 170 MARCH/APRIL 2018

Case: A 55-year-old woman with a history of stage 3(T3aN0M0)
renal cell carcinoma s/p nephrectomy 3 years prior, presented
with persistent headaches, as well as vertical diplopia on
upward gaze. MRI showed a well circumscribed mass, intensely
enhancing mass 2.3cm in diameter in the left nasal cavity,
bulging into the left maxillary sinus. The patient underwent
stereotactic CT-guided endoscopic sinus surgery, which showed
mass extended into the left maxillary sinus. Frozen sections
confirmed RCC of the left ethmoids and nasal cavity. She then
underwent intensity-modulated radiation therapy to the
ethmoid sinus area via tomotherapy for a total dose of 3900 cGy,
and started on Sutinib, which was stopped based on a predicted
lack of response on CARIS testing results, and later Everolimus,
which was stopped due to grade 3 fatigue and severe mucositis.
Approximately 1 year after left ethmoid sinus metastectomy, our
patient presented with symptoms of a foreign body sensation at
the back of her throat and oropharyngeal examination revealed
uvular erythematous mass with vascularity. Uvular biopsy and
complete excision were performed, which revealed metastatic
renal cell carcinoma. Palate biopsy was negative and revealed
only squamous mucosa with mild chronic inflammation. The
patient was restarted on a lower dose of Everolimus, which
was continued until recent disease progression, with new lung
metastases visualized on CT. Patient was then switched to
Pazopanib.
Discussion: Renal cell carcinoma is a common malignancy
with high metastatic potential, primarily due to its extensive
vascularity. Common sites of metastasis include lungs, bone,
lymph nodes, liver, and brain. However, there have been rare
cases of metastasis to other sites including inguinal lymph nodes,
peritoneum/mesentery, and orbit published in the literature. To
our knowledge, there is only one other documented case of RCC
metastasis to the uvula in the literature.
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A CASE OF GANCICLOVIR-RESISTANT CMV IN A
DONOR NEGATIVE/RECIPIENT NEGATIVE LIVER
TRANSPLANT PATIENT
S. Igbinedion, MD; K. Patel, MD; H. Samant, MD
Department of Medicine, LSU Health Sciences Center-Shreveport
Introduction: Cytomegalovirus (CMV) disease in liver transplant
patients with donor-seronegative and recipient seronegative
(D-/R-) status is a rarity. Ganciclovir-resistant CMV disease in this
population is even much rarer and has never been reported.
Case: A 62-year-old man with a past medical history of cirrhosis
secondary to hepatitis C with complications of slight ascites and
grade 2 esophageal varices s/p banding underwent orthotopic
liver transplant from a cadaveric donor. The patient had a
donor-seronegative and recipient-seronegative (CMV D-/R-)
status. He was on tacrolimus, mycophenolate, prednisone and
valganciclovir therapy. The patient completed valganciclovir
therapy 90 days after transplant. Patient presented 4 months
after transplant with a history of acute diarrhea ongoing for
a week. Physical exam revealed non-thrombosed external
hemorrhoids. Labs showed a white cell count of 9.3, baseline
hemoglobin of 11.1 g/dl, potassium 4.4 mmol/L, and significant
rise in creatinine from 0.91 to 2.8 mg/dl, AST 311, ALT 521,
Alkaline phosphatase 290, Total Bilirubin 0.4 mg/dl. The patient
tested negative for Clostridium difficile infection. CMV DNA
quantitative pattern returned positive at 14,900 IU/ml. Flexible
sigmoidoscopy showed erythematous mucosa in the sigmoid
colon, no ulcers seen. Biopsies obtained revealed increase
in inflammatory cells within the lamina propria, minimal
neutrophilic inflammation, apoptotic debris and occasional
viral inclusions within endothelial and fibroblast cells within the
lamina propria. Immunohistochemical stain for CMV returned
positive. These findings correlated with a diagnosis of CMV
colitis. Liver biopsy was negative for CMV hepatitis. Genotype
studies showed mutations in CMV UL 97 and resistance to
ganciclovir indicative of infection with ganciclovir-resistant
(GanR) CMV. The patient was started on IV Foscarnet. Repeat
follow-up after a month showed patient with CMV PCR negative
status with normalization of liver enzymes.
Discussion: To our knowledge, there has been no documentation
of a case of GanR CMV in the CMV D-/R- population. Our case
of Ganciclovir-resistant CMV in this population is the first
documented. This presentation should alert gastroenterologists
about the danger of the liberal use of CMV prophylaxis in the
CMV D-/R- population

LEPTOSPIROSIS: A CAUSE OF SOUTH AMERICAN
TROPICAL FEBRILE INFECTION
G. Handley, MD; C. McIntyre, MD; D. Kitchell, MD
Department of Medicine, Ochsner Medical Center, New Orleans, LA
Introduction: Worldwide incidence of leptospirosis stands at
over 1 million cases per year, typically from tropical climates.
Outbreaks occur after heavy rainfall or flooding. Additional risk
factors include immersion or consumption of contaminated
water. While usually asymptomatic, 90% of clinical infections
present as a self-limiting febrile illness. Initial symptoms
include severe headache, chills, myalgia, nausea, vomiting,
diarrhea, abdominal pain, and cough. Conjunctival suffusion is
characteristic, but not always present, while the skin rash seen
in other tropical febrile infections is rare.
Case: A 36-year-old man from the United States presented with
fevers, night sweats, chills, severe headache, paresthesias, diffuse
symmetric arthralgias, myalgias and auditory hallucinations after
a 4-day hike along the coast near Mendellin, Colombia. Activities
included hostel stays, camping, freshwater swimming, mosquito
bites, and ingestion of water from local sources purified by
commercial tablets. He received yellow fever and typhoid
vaccinations prior to departure, and took atovaquone/proguanil
malaria prophylaxis. Conjunctival suffusion and skin rashes were
absent. Initial lab work revealed hemoglobin 13.5, platelets
108, ALT 72. Ultrasound revealed mild hepatosplenomegaly.
Serological studies for HIV, Dengue, Zika, and Chikungunya were
non-reactive, and no Malaria parasites were seen on thick and
thin smears. Leptospira IgM antibodies returned positive and a 7
day course of oral doxycycline was prescribed.
Discussion: Though occurring in only 10% of clinical illness,
progression to the second or immune phase of Leptospirosis can
include renal and liver failure, known as Weil Disease, with casefatality ratio approaching 5-15%. A pulmonary hemorrhagic form
exists with case-fatality ratio > 50%. Because leptospirosis often
presents as a biphasic illness after a temporary improvement
in fever and symptoms, early detection and treatment remains
critical. Doxycycline is the drug of choice, but alternatives
include ampicillin or amoxicillin. Severe cases require penicillin
1.5MU IV every 6 hours or IV ceftriaxone. Exposure avoidance
remains the mainstay for prevention. Though not recommended,
chemoprophylaxis with doxycycline 200mg weekly may prevent
clinical disease in short-term exposures. Physicians should
recognize leptospirosis as a cause of tropical febrile illness to
prevent progression to more severe disease.
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WHAT CAME FIRST: THE OVARY OR THE LYMPHOCYTE?
H. Oddo Moise; A. Coulon, MD; J. Doan, MD; S. Sanne, DO
Department of Medicine,
LSU Health Sciences Center, New Orleans, LA
Case: A 31-year-old woman with history of daily IVDU and
untreated Hepatitis C presented to the emergency department
with three months of non-specific progressive ailments
including left knee pain, shortness of breath with exertion and
three-pillow orthopnea, twelve pound weight loss, abdominal
“tightness” greatest in the left lower quadrant, early satiety,
dysphagia to liquids and solids, left axillary node swelling and
bilateral supraclavicular lymph node swelling. She denied
fever, chills, night sweats, recent travel, sick contacts or family
history of cancer. Chest CT showed a substantial left pleural
effusion with lobulated pleural thickening and mediastinal
and hilar lymphadenopathy consistent with sarcoma versus
metastatic disease. Subsequent abdominal and pelvic CT
showed enlarged retroperitoneal lymph nodes of the left pelvis
and groin with a solid mass in the left deep pelvis concerning for
ovarian malignancy, metastatic disease, lymphoma or sarcoma.
Transvaginal ultrasound revealed a solid left adnexal mass
measuring 5.6x3.4x5.2 cm. Workup was begun to ascertain the
primary site of malignancy suspicious for lymphocyte versus
ovarian source. A right supraclavicular lymph node biopsy was
performed during which she was intubated for increasing left
pleural effusion with compression of mediastinal structures.
Thoracentesis was performed with removal of 1.5 L of bloodtinged pleural fluid and a chest tube was placed. Flow cytometry
of the lymph node biopsy showed 95.6% T lymphoblasts positive
for CD2, CD3, CD7, TdT and CD99 consistent with the diagnosis
of Non-Hodgkin T-cell lymphoblastic lymphoma. CA125 was
mildly elevated at 47, not suggestive of ovarian malignancy.
Despite numerous attempts at discussing the importance of a
bone marrow biopsy and cancer treatment options, the patient
declined all medical intervention or palliative resources.
Discussion: Malignant lymphoma involvement of the female
genitourinary tract, including the ovary, is not commonly seen.
While ovarian involvement is relatively rare, non-Hodgkin
Lymphomas such as T cell lymphoblastic lymphoma (T-LBL)
represent a frequency of approximately 7 to 26% of those
diagnoses and should be considered in the differential diagnoses
of young females with ovarian masses.

HOMELESS HEALTH IN NEW ORLEANS: DO STUDENT
CLINICS CONNECT PATIENTS TO LONG-TERM CARE?
A. Brug; M. Gregersen; G. Green; S. Mayer; J. Kanter, MD, MPH;
C. Jones, MD
Department of Internal Medicine,
Tulane Health Sciences Center, New Orleans
Background: Tulane University School of Medicine operates
Student Run Free Clinics (SRFCs) serving underserved
populations throughout greater New Orleans. Patients are
regularly referred to Health Care for the Homeless (HCH), a
Federally Qualified Health Center (FQHC). The factors associated
with referral and establishment of sustained care at HCH are
unknown. This study aims to characterize Tulane SRFCs' role in
linking New Orleans underserved to HCH.
Method: Using a secure online database, students at SRFCs
collect demographics, health risk factors, key objective findings,
and treatment plans following each patient visit. This study
included all individuals in the database from homeless shelter
clinics between 10/2016 to 9/2017. In collaboration with
HCH, patients referred to HCH were tracked for appointment
attendance, both prior to referral and within 90 days of being
referred. Study population was characterized; referral rates
were assessed relative to a variety of disease and demographic
variables.
Results: 146 patients met study criteria. The population was
93.9% homeless, 90.3% male, with an average age of 51.2
years (±11.6). Patients were 60.0% African American and 37.9%
Caucasian. Of the 30.8% (n=45) of patients referred to HCH,
22% (n=10) had been to HCH prior and 31.1% (n=14) followed
up within 90 days. No patients who followed up within 90
days had been to HCH before. Successfully referred patients
attended between 1 and 5 appointments within 90 days, an
average of 1.76 appointments (±1.01) with 57.1% attending
multiple appointments. Using a significance threshold of 0.1
and controlling for all other disease and demographic factors,
patient with younger age (p=0.041) and/or history of illicit drug
use (p=0.067) were less likely to receive a referral. Patients given
Acetaminophen (p=0.065) were more likely to receive a referral.
Patients with a high-school diploma (p=0.019), psychiatric
diagnosis (p=0.010) or prescribed Inhaled Bronchodilator/
Corticosteroids (0.047) were more likely to attend follow-up
appointments at HCH.
Conclusion: Despite barriers to care, some (31.1%) referred
patients do attend appointments at HCH within 90s days.
Although this proportion could be improved, the majority
(57.1%) who successfully follow up achieved some degree of
longitudinal care. This suggests that SRFCs can act as a bridge
connecting underserved patient populations with long-term
medical care. Predictive factors provide the opportunity to
understand and improve patient SRFC patient care.
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MIMICKING LUNG CANCER: A MOLDY PROBLEM

RAT BITE FEVER IN A DUMPSTER DIVER

A. Syed, MD; H. Fervaha, MD; R. Marvin, MD; D. Daberkow, MD;
A. Espinoza, MD
Department of Medicine, Leonard J Chabert Medical Center, Houma

S. Clark, MD1; J. Anderson, MD1; S. Jani2; D. Yang2; B. Johnson2;
M. Shaw2; L.A. Naccari3
1
LSU Health Sciences Center -Baton Rouge, 2Lsu Health Sciences
Center – New Orleans, 3LSU Health Sciences Center – Shreveport

Case: A 74-year-old woman with a history of HTN, HLD, type
2 diabetes, tobacco use (50 year) and CKD IIIb presented
complaining of cough with thick brown sputum and right
posterior chest wall pain of greater than 6 weeks. She had
been treated 10 days prior for community acquired pneumonia
without significant improvement. She also complained of 10lb
weight loss along with night sweats and fevers. She had SIRS
criteria on admission along with a consolidation in the right
upper lobe that had worsened compared to the CXR from 10
days prior. She was started on broad-spectrum antibiotics as
she had failed outpatient treatment for CAP. She had minimal
improvement over the next 48 hours and the majority of her
microbiological workup was negative. Consequently, a CT
chest showed significant consolidation in the right upper
lobe, including ground-glass areas and a non-calcified nodular
density. The patient underwent a bronchoscopy that showed
cobblestoning and friable tissue throughout the trachea along
with various areas of bleeding from the right bronchus. Biopsies
and cultures were collected and there was high suspicion of
an endotracheal tumor with a post-obstructive pneumonia.
Subsequently, the patient’s BAL returned with numerous
septate hyphae showing 45o angle branching. The patient’s
respiratory culture resulted with Aspergillus Fumigatus, and she
was started on Voriconazole 200mg BID. A CT scan 2 months
later demonstrated improvement in consolidations in the right
upper lobe with formation of multiple apical and upper lobe
cavities.
Discussion: Aspergillus infections, which are frequently
associated with immunocompromised states, are primarily
found in the pulmonary system, but infection of the cutaneous,
cardiac and gastrointestinal systems frequently occur. This
patient’s cancer workup was negative but she had poorly
controlled diabetes. Tracheobronchial aspergillosis is commonly
found in lung transplant patients with pulmonary aspergillosis
being a late manifestation. Our patient had a clear CXR 4 months
prior and developed an invasive infection in a relatively short
period of time. This case highlights the importance of tight
glycemic control as the hyperglycemic environment created by
poorly controlled diabetes results in immune dysfunction.

Case: A 56-year-old African American man with a past
medical history of pre-diabetes, HLD, HTN, and intellectual
disability presented with right arm pain as well as 2-3 weeks
of generalized weakness, subjective fevers, poor appetite and
“loose stools.” Review of systems was significant for recent left
knee pain as well as a 9 pound weight loss. Upon obtaining
further history, the patient reported that he had been dumpster
diving and collecting aluminum cans in the recent months
and sustained multiple cuts from various items of garbage. At
the time of presentation he was febrile (101.5oF), ill-appearing,
and underweight. He exhibited an erythematous macular rash
of his palms and soles with no associated penile or perineal
lesions. Joint exam did not reveal any effusions, warmth or
erythema. His labs were significant for a leukocytosis of 19.3
with 17.9% neutrophils, negative RPR, HIV, urine gonorrhea and
chlamydia. CXR and CT head provided no source for infection.
Blood cultures were positive for a gram negative anaerobe, and
he was started on pipercillin/tazobactam for a total of 11 days
until final speciation resulted as Streptobacillus moniliformis.
He was transitioned to Augmentin to complete 14 days total of
antibiotic therapy.
Discussion:
Rat bite fever can be caused by both
Streptobacillus moniliformis or Spirillum minus (though S. minus
is found predominantly in Asia). Streptobacillus moniliformis
is filamentous, gram negative, non-motile, microaerophilic,
highly pleomorphic bacillus which can cause two main clinical
syndromes: rat bite fever and Haverhill fever. Transmission is
usually via direct inoculation, handling rodents, or ingestion of
contaminated food or water. Clinical symptoms occur 3-10 days
after a bite or scratch by an infected rodent, but can occur up
to 3 weeks later. Treatment includes bite wound care followed
by systemic antibiotics with penicillin being the agent of choice.
Long-term complications are rarely seen if patients are treated
appropriately; however, if treatment is not initiated then longterm effects can include endocarditis, myocarditis, pericarditis,
meningitis, pneumonia, abscesses in internal organs, and rarely,
death.

J La State Med Soc VOL 170 MARCH/APRIL 2018

61

JOURNAL OF THE LOUISIANA STATE MEDICAL SOCIETY

ALL HURTING IN A PRISONER IS NOT MALINGERING
S. Igbinedion, MD; M.S. Mavuram, MD; J. Bienvenu, MD;
M. Boktor, MD, FACG
Department of Medicine, LSU Health Sciences Center-Shreveport
Introduction: Pyogenic liver abscesses are uncommon,
although recent studies have shown increasing incidence of
8 to 15 per 100,000 population in the United States. In nearly
40% of cases of pyogenic liver abscess, the source of infection
is unknown.
Case: A 21-year-old man presented from prison with abdominal
pain, multiple episodes of nausea, vomiting, and diarrhea for
5 days. He reported associated intermittent fevers. He was a
previous smoker but quit two years ago. Physical examination
was remarkable for tachycardia and fever with temperature
recorded as 103.7F. He was weak and diaphoretic. He had right
upper quadrant tenderness. Laboratory findings revealed
leukocytosis of 15.6 K/UL with 83% neutrophils, ALT of 30, AST of
43, alkaline phosphatase of 240, and total bilirubin of 1.5 mg/dL.
INR was 1.72. Initial blood cultures obtained in the emergency
department returned positive for methicillin-susceptible
staphylococcus aureus (MSSA). CT scan of the abdomen and
pelvis with IV contrast showed a large multi-lobulated right
hepatic mass, measuring 8.4 cm with soft tissue extension
into the upper pole of the right kidney. The patient underwent
a CT-guided percutaneous drainage of the suspicious liver
abscess with initial return of 150 ml of serosanguinous fluid.
Two drains were left in place but were subsequently removed
after output became minimal. Cultures obtained from the
aspirate subsequently grew MSSA. Broad spectrum antibiotic
therapy was narrowed down to IV Nafcillin continued for 4
weeks postdate of negative blood cultures. Follow-up in clinic
1 month after discharge revealed stable clinical condition as the
patient reported resolution of symptoms and return to baseline
functional status.
Discussion: Infections of the biliary tract involving gramnegative bacteria, are the most common source of pyogenic
liver abscess. On initial encounter of patients with pyogenic
liver abscess, clinicians should consider broadening antibiotic
coverage to include gram-positive organisms if the patient
presents with severe illness and significant risk factors for
gram positive infections such as recent incarceration. It is also
important for the clinician to consider early percutaneous
drainage in patients with presumed liver abscess for guidance
in antibiotic therapy.
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CONCURRENT PERSISTENT CRYPTOCOCCOMA AND
MYCOBACTERIUM AVIUM COMPLEX INFECTIONS
IN HUMAN IMMUNODEFICIENCY VIRUS-INFECTED
PATIENT: FIGHTING TWO MONSTERS
A. Joury, MD
Department of Medicine, Ochsner Medical Center, New Orleans, LA
Introduction: Cryptococcosis is an important opportunistic
infection among HIV patients with estimated mortality of
more exceeding 600,000 death worldwide. The diagnosis of
cryptococcosis is based on yeast isolation of from cerebrospinal
fluid (CSF) or serum detection of cryptococcal antigen. Treatment
of cryptococcosis has three main steps, first with antifungal
treatment, management of increased intracranial pressure and
restoration of immune system upon initiation of antiretroviral
therapy. Cryptococcosis and mycobacterium avium complex
(MAC) are considered to be in the low incidence among HIV
patients with prevalence of 8% and 11.3%, respectively. Coinfection of cryptococcosis and MAC is extremely rare even in
immunocompromised individuals.
Case: A 28-year-old man presented to emergency department
with one month history of a band-like headache that started
gradually and became worse over the course of the last month.
The headache was associated with fever, diplopia, altered
sensorium nausea, ten-pound weight loss, productive cough,
occasional bloody sputum and significant night sweat. Brain
magnetic resonance imaging (MRI) showed multifocal rim
enhancing lesions with extensive associated vasogenic edema
throughout the bilateral convexities. Chest computerized
tomography (CT) scan showed cavitary appearing lesion within
the right lower lobe peripherally, with relatively thin wall.
Cerebrospinal fluid grew Cryptococcus neoformans. Treatment
included amphotericin B liposome intravenous 300 mg daily
with oral flucytosine 1500 mg four times daily. Sputum culture
resulted positive for Mycobacterium Avium-Intracellulare
complex, and azithromycin switched to daily dose and rifampin
300 mg, ethambutol 400 mg and pyrimethamine 25 mg daily
were started.
Discussion: Central nervous system involvement of
Cryptococcosis is most likely secondary to hematological
spread. Treatment of Cryptococcus infection should be initiated
prior start anti-retroviral medication. Neurological symptoms
among immunocompromised individuals urge immediate
medical attention and radiological investigation is crucial to
monitor treatment response. Clinical improvement and regular
radiological monitor are important steps to determine treatment
from persistence infection or other underlying pathology.
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HISTOPLASMOSIS PRESENTING AS COLONIC
STRICTURE IN HIV PATIENT

A RARE CASE OF PROSTHETIC VALVE ENDOCARDITIS
DUE TO PROTEUS

L Miles, MD; J. Anderson, MD
Department of Medicine, LSU Health Sciences Center - Baton Rouge

S. Gavini, DO; N. Turaga, MD; R. Patel, MD; N. Sells, MD
Department of Internal Medicine,
LSU Health Sciences Center - Lafayette

Introduction: Histoplasmosis capsulatum is one of the most
common endemic fungi in Southern Louisiana. Histoplasmosis
often manifests as flu-like or respiratory illness in the
immunocompetent, but can disseminate and commonly affects
the gastrointestinal system in immunocompromised patients.
Case: A 30-year-old woman who had been diagnosed with HIV
four months prior presented with body aches and fever during
early June. Her CD4 count had improved robustly since starting
ART at time of diagnosis from 40 to 360, with a 200-fold decrease
in her viral load. CT scan demonstrated ascending and transverse
colitis. The patient experienced occasional nausea, vomiting
and abdominal pain but did not have diarrhea. She improved
on piperacillin/tazobactam and rapidly defervesced and was
discharged on ampicillin/sulbactam. Her symptoms resolved
until one month later when she returned with intractable
nausea and emesis. Repeat CT scan showed an apple core lesion
in the transverse colon. The patient developed watery diarrhea
on hospital day two. Colonoscopy showed high-grade ulcerated
stricture suggestive of Crohn's disease. Yellow mucosa on
endoscopy was sent for clostridium difficile testing, which was
positive. She had persistent mechanical obstruction requiring
subtotal colectomy with ileal descending colon anastomosis
on hospital day four. Pathology from biopsies taken during
colonoscopy demonstrated the presence of fungus, and she
was initiated on amphotericin B for presumed disseminated
histoplasmosis. Her serum and urine histoplasmosis antigens
were both positive. She completed a 14-day course of inpatient
therapy and was discharged with consolidation itraconazole
therapy and a 14 day course of oral vancomycin for C. diff colitis.
Discussion: Disseminated histoplasmosis can present with
a variety of symptoms ranging from non-specific fever to
intestinal obstruction. The patient’s initial presentation of
fever and body aches may have been a manifestation of a
brisk immune response to ART or of her initial histoplasmosis
infection. On subsequent presentation, the appearance of an
apple core lesion and endoscopic findings were misleading for
malignancy or inflammatory bowel disease. Early recognition of
disseminated histoplasmosis and initiation of therapy decreases
length of hospitalization as well as unnecessary therapies.

Introduction: Proteus endocarditis is extremely rare and there
is there is a lack of an optimal antimicrobial regimen. To our
knowledge, we are reporting the first case of double prosthetic
valve proteus endocarditis in a 60-year-old female patient
who failed antibiotic treatment, ultimately requiring double
prosthetic valve replacement.
Case: A 60-year-old woman with history of mechanical
mitral and aortic valve replacement, Marfan syndrome,
aortic aneurysm repair, atrial fibrillation and recent urinary
tract infection presented with 1 day history of generalized
weakness, lethargy and confusion. Vitals and physical exam
were unremarkable except for blood pressure 98/52 mmHg and
audible clicks in mitral and aortic areas. Labs were significant for
INR > 15.0 and urinalysis was normal. ECG revealed ventricular
paced rhythm. Computerized tomography of head without
contrast was normal. She was started on ceftriaxone along with
fluid replacement. Coverage was broadened to meropenem and
vancomycin when she began having fevers while on ceftriaxone.
Vancomycin was discontinued after cultures were grew Proteus
penneri and Proteus hauseri. Transesophageal echocardiogram
(TEE) revealed mechanical mitral valve with calcifications and
normal mechanical aortic valve. The patient completed 6 weeks
of IV meropenem and was discharged home on oral cefdinir
to take indefinitely. She returned 3 weeks later with recurrent
fever with proteus sepsis and was restarted on IV meropenem.
Repeat TEE showed mitral regurgitation with densities on the
anterior aspect of valve and vegetations on aortic valve. She
subsequently underwent double valve replacement.
Discussion: Only three (0.1%) of cases of infective endocarditis
were reported to be caused by Proteus species in one large study
involving 2761 cases. Furthermore, only three cases of prosthetic
valve proteus endocarditis have been reported. The majority
of cases reported involve native valves with few successful
outcomes with ampicillin and gentamicin. There is little evidence
regarding the management of proteus endocarditis. Current
recommendations suggest using a combination of beta-lactams
and aminoglycoside due to potential synergism. With recurrent
bouts of sepsis despite antibiotic therapy, we chose valve
replacement for our patient.
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SWINGS IN SODIUM: THE PENDULUM THAT FOLLOWS
PITUITARY GLAND RESECTION
S. Khateeb, MD; D. Englert, MD
Department of Medicine, Ochsner Medical Center, New Orleans, LA
Case: A 24-year-old man underwent trans-sphenoidal
hypophysectomy for Rathke’s cleft cyst. In the immediate
post-operative period, he developed diabetes insipidus (DI), as
evidenced by hypernatremia and dilute polyuria. At discharge
on post-operative day 4, his sodium was 145 mmol/L. He was
prescribed intranasal desmopressin as needed, but did not use it
after he noticed decreased urine output. On post-operative day
8, sodium was 125 mmol/L. In clinic the same day, he complained
of headache and vomiting, prompting hospital admission for
treatment of acute hyponatremia. He appeared euvolemic,
and urine osmolality was 809 mOsm/kg. Cortisol and TSH were
normal. He was treated for presumed syndrome of inappropriate
anti-diuretic hormone (SIADH) with fluid restriction; his sodium
improved to 132 mmol/L the following day. He was discharged
with instructions for fluid restriction. Repeat sodium on postoperative day 15 was 143mmol/L.
Discussion: Aberrancies in sodium and water regulation can
occur after pituitary surgery. ADH is synthesized in nuclei
located in the hypothalamus, transported via axons through the
pituitary stalk, and stored in the posterior pituitary. When intraoperative damage occurs to these neuro-hypophyseal axons an
initial shock may occur, resulting in decreased ADH release and
early DI. This complication usually occurs within the first 48 hours
after surgery. Between post-operative days 5-8, degeneration of
neuro-hypophyseal axons can occur. Preformed ADH is suddenly
released, leading to SIADH. This early DI followed by SIADH is
known as the “biphasic” response. Depending on the extent of
damage to the neurons, the ADH axis may either return to normal
or become persistently dysfunctional, resulting in permanent DI.
When the biphasic response is followed by persistent DI, this is
termed the “triphasic” response. It is important for internists and
endocrinologists to recognize that there may be several phases
to water and sodium dysregulation after pituitary surgery.
Initiating appropriate management and monitoring for sudden
changes is vital to patient safety.
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THE DIAGNOSIS OF HUNTINGTON'S DISEASE
A. Singh, MD
Department of Medicine,
Leonard J Chabert Medical Center, Houma
Case: A 37-year-old man with a history of anxiety disorder
presented with progressive tics of bilateral upper and lower
extremities for the last 9 years. They were associated with a
staggering gait and intermittent slurred speech. He denied any
recent trauma or injury. There was no known family history of
neurodegenerative illnesses. He did not use drugs, rarely drank
alcohol and had a 15 pack/year smoking history. He was treated
with benztropin, ziprasidone, and duloxetine for his anxiety.
He reported that the tics began prior to receiving this therapy.
Physical exam was notable for dyskinetic movements of upper
and lower extremities bilaterally with 2+ reflexes throughout.
A staggering gait was also present. No speech impairment
was noted. Differential diagnoses included hereditary
neurodegenerative diseases vs acquired (drug/toxin exposure
and tardive dyskinesia). MRI was limited secondary to motion
artifact. A diagnosis of Huntington’s Disease was made by a
positive test for 48 CAG repeats (consistent with full penetrance
of disease). Our patient was started on tetrabenazene and
underwent family counseling to discuss the ramifications of
disease diagnosis and effect on future children.
Discussion: Huntington's disease is a neurodegenerative
disorder due to CAG repeats on the huntingtin (HTT) gene on
chromosome 4p. Often autosomal dominant in nature, it can
rarely present as a new mutation. The worldwide prevalence for
the disease is estimated to be 2.7 per every 100,000 people, with
a greater prevalence in Europeans. Age of onset of the disease
is most common within mid-life. This disease is characterized
by choreiform movements (face and limbs), which initially may
be mild and gradually progresses to widespread and involuntary
movements. Hyperreflexia and dystonia are also seen. Anxiety,
depression and irritability may occur prior to disease onset.
As the disease progresses, dementia often occurs. MRI is often
significant for caudate atrophy. Genetic testing is sensitive
(98.8%) and specific (100%) of the time. There is currently
no cure and no disease modifying therapies are available.
Pharmacologic therapy (tetrabenazene, amantadine typical/
atypical antipsychotics) can be used to control choreiform
movements as well as psychiatric concerns.
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RECURRENT GLOMERULONEPHRITIS
S. Varakantam, MD; J. Samuel, MD
Department of Medicine,
Baton Rouge General Medical Center, Baton Rouge
Introduction: Recurrent Glomerulonephritis occurs infrequently.
We present a case of recurrent proliferative glomerulonephritis
occurring in a patient after a lapse of 10 years.
Case: A 74-year-old Caucasian man presented to the hospital
with petechial rash, swelling of the legs, decreased urinary output,
and shortness of breath. He had a recent history of pneumonia
2 weeks prior and an uneventful aortic valve replacement for
aortic stenosis 4 weeks prior to presentation. He had a remote
history of acute glomerulonephritis with biopsy suggestive of
type 1 membranous proliferative glomerulonephritis about
10 years prior that required temporary hemodialysis. Work up
at that time demonstrated hypocomplementemia and low
immunoglobulins. Cryolglobulins were marginally positive but
were not characterized. He was treated with azathioprine and
steroids which achieved complete remission after 9 months.
Physical exam on this presentation showed petechial rash
on pretibial area and buttocks, 2 + pitting edema of lower
extremities, a prosthetic second heart sound with no murmurs.
Labs revealed acute renal failure with a BUN/Cr of 60 and 2.01
respectively (baseline creatinine a month ago was normal).
UA showed RBC casts, proteinuria and hematuria suggesting
acute glomerulonephritis. Work up was negative for HIV, HCV,
EBV, C–ANCA, P- ANCA. SPEP, UPEP, blood cultures were all
negative. C3 was low normal, C4, total complements and
immunoglobulins were low. Kidney biopsy revealed diffuse
proliferative glomerulonephritis with IgG, IgM and C3 staining
by immunofluorescence and differential included infectious
vs cryoglobulinemic glomerulonephritis. Serum cryoglobulins
were positive for type 2. Pulse steroids were started, but patient
did not respond. Treatment with rituximab resulted in complete
resolution of renal failure and proteinuria, and at 1 year after
treatment he remained stable with normal creatinine and no
proteinuria.
Discussion: We believe that this patient had cryoglobulinemic
glomerulonephritis on both occasions, and it recurred after
his recent infection despite prior treatment with steroids and
azathioprine. Treatment with rituximab for his recurrent episode
proved to be more effective in achieving remission quickly and
without the need to hemodialysis. Our patient appears to be
immunologically predisposed and will be at risk for developing
cryoglobulinemia in response to immune activation.

STATIN-INDUCED RHABDOMYOLYSIS WITHOUT
THE STATIN?
J. Dubuc; A. Traina; H. Oddo Moise; A. Coulon, MD; A. Bourgeois,
MD; J. Doan, MD; S. Guillory, MD; S. Sanne, MD
Department of Internal Medicine,
LSU Health Sciences Center - New Orleans
Introduction: Polymyositis and Dermatomyositis are
inflammatory myopathies with an incidence of 1-2 per 100,000
persons annually in the US and characterized by muscle
inflammation and weakness in a proximal>distal distribution
Statin-induced myopathy is a well described side effect of statin
therapy occurring in 2-11% of all statin users. Both of these
conditions can present similarly with rhabdomyolysis.
Case: A 43-year-old man with history of multiple GSWs to
the abdomen and face 3 months prior awoke with diffuse
body aches, constipation and weakness for 8 days. He had no
functional limitations at baseline. He denied strenuous activity,
dehydration or trauma. The physical exam was remarkable for
3/5 strength in the bilateral upper and lower extremities, which
was more pronounced in the lower extremities and in proximal
muscle groups. Initial labs revealed an elevated CK to 32,740 u/L
with normal creatinine and potassium. Aggressive intravenous
fluid was begun for treatment of rhabdomyolysis, but after
several days without improvement, a rheumatologic workup was
initiated. MRI of the lower extremity revealed diffuse myositis
in all muscle compartments with surrounding edema. Further
studies included negative ANA, but positive Anti-Jo1 and Mi-2
which are highly specific for dermatomyositis. A muscle biopsy
was performed and demonstrated degenerative muscle fibers
without inflammation. He was diagnosed with statin-induced
rhabdomyolysis and his statin therapy was discontinued. His
weakness improved following initiation of methotrexate and
steroids, but he stopped taking this following his GSW 3 months
prior without return of symptoms. During his hospitalization, he
was started on high dose methylprednisolone and methotrexate
with rapid improvement of symptoms and CK levels.
Discussion: Statin-Induced Myopathy is a commonly made
diagnosis when a patient presents with rhabdomyolysis in
the setting of statin therapy. It is important to consider other
etiologies of diffuse myopathy especially when discontinuation
of the statin does not yield expected improvement.
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GET YOUR FLU SHOT!
A. Butler, MD; K. Rizvi; R. Sinha; U. Jamal, MD
Department of Medicine,
Leonard J Chabert Medical Center, Houma, Louisiana
Introduction: Post viral pneumonias are a common component
of influenza-related hospitalization and the presence of a
superimposed bacterial infection can greatly increase both
morbidity and mortality of influenza. Analysis of both the
1918 and 1957 influenza pandemics showed that two-thirds
or more of the fatal cases were associated with secondary
bacterial infection. Additionally, mortality from both influenza
and secondary bacterial pneumonia is increased in individuals
with comorbidities such as asthma, chronic obstructive
pulmonary disease, diabetes or cardiovascular disease and
immunosuppression.
Case: A 53-year-old woman with a history of poorly controlled
Type 2 Diabetes initially presented to Emergency department
1 week prior to admission complaining of myalgias, nonproductive cough, fever and chills. At this time patient was
diagnosed with influenza A and discharged home with
supportive care. No Tamiflu was initiated, as symptoms began
greater than 48 hours before diagnosis. The patient was
admitted 1 week later with severe sepsis. CXR revealed multilobular PNA and severe sepsis protocol was initiated. The patient
rapidly became severely hypotensive (80s/50s) with lactic acid
exceeding >6, despite being aggressively fluid resuscitated; she
was started on pressors and intubated. Bedside echo revealed
EF approx 20-25% with large anterior defect, with troponin at
>30. She became more acidotic, requiring additional pressors
(dobutamine and vasopressin) along with high dose steroids
to maintain adequate BP. The patient eventually went into
PEA, where ROSC was achieved after 40 minutes. After coding,
the patient still required pressor support to maintain BP and a
decision to withdraw care was made. Final respiratory culture
data was consistent with MRSA. PCR for influenza B returned
positive.
Discussion: This case occurred in mid-September 2017 and was
the first confirmed fatality of the 2017-2018 influenza season. As
a direct result, the CDC updated its influenza recommendations
to the state of Louisiana and to the nation as a whole. Updates
included recommending that vaccination campaigns begin
immediately, rather than waiting for October. Additionally, the
advisement was made to treat all hospitalized and high-risk
patient with suspected or confirmed influenza with antiviral
medications regardless of onset of symptoms and without
waiting for confirmatory testing.
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CHOOSING TELEMETRY WISELY: ASSESSING
AWARENESS AND UTILIZATION OF AHA TELEMETRY
PRACTICE STANDARDS
A. Brug; K. Hudson; R. Moore, MD; C. Chakraborti, MD
Department of Internal Medicine,
Tulane University Health Sciences Center, New Orleans
Background: The American Board of Internal Medicine
Foundation’s campaign, Choosing Wisely, includes five
recommendations to reduce unnecessary healthcare spending.
One of these is "Do not order continuous telemetry monitoring
outside of the intensive care unit without using a protocol that
governs continuation." The 2004 AHA Practice Standards for
Electrocardiographic Monitoring reliably predict cardiac events
and change patient management and thus, have the potential
to act as such a protocol. However, a better understanding
of current decision-making and usage of these guidelines is
needed to assess whether they are practical.
Methods: A survey was distributed to Internal Medicine
attendings, residents, and interns, at Tulane University Medical
Center. The survey included 14 patient scenarios based on the
2004 AHA Practice Standards that required respondents to
indicate whether they would “absolutely monitor”, “consider
monitoring”, or “not monitor” each patient on telemetry. The
survey also assessed awareness and use of the AHA Practice
Standards, institutional guidelines, and the extent to which each
physician relied on gestalt when deciding to use telemetry.
Results: There were 55 respondents-23 interns, 16 residents,
and 16 attendings. Physicians decided to use telemetry in
accordance with AHA guidelines 54% of the time. Proper
utilization of telemetry was not statistically correlated with level
of training (p=0.569) and awareness of the AHA guidelines was
not predictive of compliance (p = 0.414).
The proportion of physicians aware of the AHA guidelines differs
significantly based on level of training (Fischer’s exact p=.021).
There is no significant difference by level of training in those who
agree that they utilize the AHA guidelines or their institution's
guidelines (AHA p=.104, 19.6% overall; Institutional p=.278,
14.2% overall). Nearly all respondents rely on “previous clinical
experience and physician gestalt” with no statistical significance
when stratified by level of training (p=1.0).
Conclusion: Awareness of 2004 AHA Practice Standards for
Electrocardiographic Monitoring increases with higher levels of
training. However, utilization of the guidelines does not improve
accordingly and clinical experience and gestalt dominate the
decision to use telemetry. Ultimately, these decisions do not
reliably align with the AHA guidelines, suggesting the guidelines
may not be the optimal tool for implementing the Choosing
Wisely campaign recommendations.

JOURNAL OF THE LOUISIANA STATE MEDICAL SOCIETY

SUCCESSFUL REDUCTION IN CONGESTIVE HEART
FAILURE READMISSION RATES: A QUALITY
IMPROVEMENT PROJECT
N. Turaga, MD; S. Gavini, DO; H. Manthena, MD; J. Patel, MD;
G. Jacob, MD; S. Yasin, MD; I. Shuja, MD; A. Narayana, MD;
S. Saad, MD; A. Jakkoju, MD; E. Borrero, MD
Department of Internal Medicine,
LSU Health Sciences Center – Lafayette
Introduction: Congestive heart failure (CHF) is a major
healthcare issue all over the world with an increasing morbidity
and economic burden. CHF has a high 30-day hospital
readmission rate. However, detailed description of the causes
and preventability of readmissions are lacking. We performed
a quality improvement study to understand the high impact
factors causing CHF readmissions and to formulate effective
strategies to reduce readmissions.
Methods: A multidisciplinary team consisting of residents,
attending physicians, case managers and nurses was formed, and
the study was done in four phases. In the first phase retrospective
chart review of patients admitted for CHF between July 2016 and
November 2016 was done. Patients readmitted within 30 days
were identified and the potential causes of readmissions were
analyzed. During the second phase, interventions to address
the high impact factors were formulated and the most feasible
ones were selected with a common consensus. Third phase
was the implementation phase in which the interventions were
implemented from August 2017. Fourth phase was analyzing
the project implementation and results. PDCA methodology
was used as a quality improvement tool for each phase to help
identify factors and processes in our institution that required
change.
Results: Retrospective chart review in first phase revealed
1-month readmission rate of 22 % and 1-week readmission
rate of 11%. The major patient related factors impacting
readmissions were medication unaffordability (75.5%),
medication noncompliance (28.5%), and transport (10%). While
the major health care system related factors were lack of 1-week
post discharge follow up (100%), medication reconciliation and
patient education. Interventions selected for implementation
were educating the multidisciplinary team about CHF guidelines
and the interventions, establishing 1-week post discharge clinic
follow up, $40 financial assistance for patients at discharge and
providing a new detailed educational material to the patients. 3
months after the interventions were made, 1-month readmission
dropped down to 10.1% and 1-week readmission rate dropped
down to 0%.

CLINICAL PREDICTION TOOLS VS CLINICAL GESTALT:
A DIAGNOSTIC DILEMMA
A. Domney, MD; M. Memari, MD; C. Chakraborti, MD
Department of Internal Medicine,
Tulane University Health Sciences Center, New Orleans
Case: A 53 year-old-man presented with one day of dyspnea,
syncope, and chest pain that was partially relieved with
nitroglycerin; however, a pleuritic component that was not.
The patient’s past medical history included severe CAD,
hypertension, and COPD. At admission, supplemental O2 was
required to keep saturation 95-99%. Bilateral, diffuse, rattling
breath sounds were appreciated, while the remainder of exam
was benign. EKGs and cardiac enzymes remained normal. Chest
radiography was furthermore unremarkable. Ultimately, CT
imaging revealed pulmonary emboli (PE) in right lower, left
lower, and left upper lobes.
Discussion: Diagnosing PE remains a challenging proposition
for the general internist. Utilizing Wells’ Criteria to estimate
pretest probability of PE is common and often stratifies the
risk of diagnosis based upon initial clinical suspicion using six
objective and one subjective criteria. A previously reported
retrospective analysis on suspected PE patients comparing the
utility of gestalt assessment, Wells’, and the revised Geneva score
revealed that gestalt assessment was overall superior (AUC 0.81)
in selecting patients both with low and high probability of PE
diagnosis compared to clinical decision rules (Wells’ AUC 0.71;
revised Geneva AUC 0.66). In patients where clinical gestalt
predicted high likelihood, PE prevalence was found to be ≥55%.
Results from this study suggested that overruling clinical tools
based upon physician intuition might actually improve the rules’
performance. The characteristic symptomatologies of a PE were
not evident in our patient. In our patient, the clinical likelihood
of a PE centered around the subjective criterion of the Wells’
score: “was PE the most or equally likely diagnosis?”. worth 3
points on the scale. Without fulfilling any objective criteria, the
patient’s initial score (0) would stratify to unlikely PE and low risk.
When including a positive answer to the subjective criterion, a
Wells’ score of 3 results in an unlikely, but moderate risk group,
highlighting the value of clinical gestalt.

Conclusion: Every medical facility has its own unique
patient population and hurdles in providing health care. An
individualized approach to identify and address those hurdles
can lead to successful strategies to reduce CHF readmissions.
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ECG CASE OF THE MONTH

Chest Pain and a
Wide-QRS Bradycardia
Mazen M. Kawji, MD, D. Luke Glancy, MD

A 76-year-old woman with chest pain came to the emergency
department, and an electrocardiogram (ECG) was recorded.

Figure 1: Electrocardiogram recorded on admission. See text for explication

What is your diagnosis?
Explication is on p. 69
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Figure 1: Electrocardiogram recorded the day after admission. See text for explication.

DIAGNOSIS
Sinus bradycardia; left atrial enlargement characterized by broad
(≥ 0.12s) P waves in leads I, II, aVR, V4-V6; left bundle branch block;
ST-segment elevation indicating acute inferior-lateral infarction.
Secondary repolarization changes of left bundle branch block
are ST-segments and T-waves that are opposite in direction to
the major QRS deflections, such as are seen in leads I, III, aVL, aVF,
and V1-V5. In leads II and V6, however, the ST segments and T
waves are concordant with QRSs, and in the setting of chest pain
these primary T-wave changes indicate inferior-lateral injury/
infarction.1
The day after admission an ECG shows normalization of
the QRS/ST-T relationship except in leads III and aVF where
predominantly negative QRSs are followed by terminal T-wave
inversion (Figure 2). With time the QRS/ST-T relationship will
likely normalize completely. Thus, in patients with left bundle
branch block the electrocardiographic diagnosis of acute
myocardial infarction is often possible.1 Subacute and especially
chronic infarcts, however, are often difficult or impossible to
diagnose electrocardiographically.

single 50% stenosis in the left circumflex coronary artery. The
right coronary artery was clearly the artery causing this infarct,
and multiple lesions in the right coronary were stented.
After discharge from the hospital, the patient continued to
have angina, and four months after discharge she underwent
multivessel coronary arterial bypass, which abolished the
angina. She was alive 13 years after the infarct described here.
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The patient had an intra-aortic balloon pump inserted and
underwent coronary arteriography that revealed multiple 70%
to 95% stenoses in the right coronary artery, multiple 70%
stenoses in the left anterior descending coronary artery, and a
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RADIOLOGY CASE OF THE MONTH

Abdominal Pain and Nausea:
A Case of Visceral Perforation
Jerry Liu, MS, Nancy Emelife, MD, Leslee McNabb, MD, Jeremy Nguyen, MD
A 62-year-old male presents with tachycardia and a two-day history of burning
abdominal pain with nausea that worsens with meals.

Figure 1A: Coronal CT abdomen
post oral contrast

Figure 1B: Axial CT abdomen post oral contrast

Figure 1C: Sagittal CT abdomen
post oral contrast

IMAGING FINDINGS
Coronal post contrast computed tomography (CT) of the
abdomen (Figure 1A) demonstrates a discontinuity of wall of
the lesser curvature of the stomach with active extravasation
of oral contrast into the peritoneum. This is also reflected on
corresponding axial (Figure 1B) and sagittal (Figure 1C) images
where contrast and air can be seen extruding through the
defect (arrows). Additional coronal (Figure 2A) and sagittal
(Figure 2B) images of the abdomen demonstrate a moderate
pneumoperitoneum which is predominantly perihepatic
(arrows) as well as a large amount of hyperattenuating free fluid
seen throughout the abdomen (arrowheads), likely reflecting a
combination of oral contrast and blood products.

Figure 2A: Coronal CT abdomen
post oral contrast

Figure 2B: Sagittal CT
abdomen post oral contrast

70 J La State Med Soc VOL 170 MARCH/APRIL 2018

JOURNAL OF THE LOUISIANA STATE MEDICAL SOCIETY

Radiological Diagnosis: Perforated Gastric Ulcer

DIAGNOSIS
Peptic ulcer disease remains the most common cause for gastric
perforation, typically secondary to H. pylori infection or acid
hypersecretion states, with less common causes including blunt
or penetrating trauma, neoplasm, foreign body ingestion, or
iatrogenic injury.1 Patient's with gastric perforation frequently
present with acute onset epigastric pain. Associated peritonitis
may also illicit mental status changes and signs of septic shock
such as fever, hypotension, and tachycardia.1 In cases where
gastric contents are contained, minimal or no signs of peritonitis
may be present. Since the clinical presentation of gastric ulcer
perforation is nonspecific and varied, primary diagnosis relies
heavily on imaging studies.3
Radiography may be the first line of imaging in suspected
abdominal pathology. Upright chest or abdominal radiographs
can identify the presence of free air under the diaphragm,
indicating a potential gastric perforation.1 However, this
radiographic finding is nonspecific sine it may be due to many
other etiologies. CT remains a more reliable imaging modality
in identification of both pneumoperitoneum as well as other
signs of gastric perforation such as intraperitoneal free fluid
or blood, extravasated oral contrast material, and gastric wall
discontinuity.3,4,5 A deep peptic ulcer typically associated with a
local inflammatory reaction can induce soft tissue changes and
gastric wall thickening which can likewise be visualized on CT.
An ulcer crater may also be identified.3,5 Given the superiority
of CT to plain radiographs, CT has been proposed as the initial
radiologic test to evaluate patients with acute abdominal pain.6
Fluoroscopic exams with luminal contrast studies allow real-time
observations and are yet another potential imaging modality if
a gastric perforation is suspected. In some cases, fluoroscopic
studies are better in demonstrating the location, site of origin,
or etiology of a gastrointestinal perforation.6 When a perforated
ulcer is suspected, the upper gastrointestinal study should
initially be performed with a water-soluble contrast agent.6

on CT, nonoperative management with gastric decompression,
antibiotics, and proton-pump inhibitor is possible. However,
surgery remains the mainstay of treatment for gastric perforation
when patient presents with shock, generalized peritonitis, or
failure to improve with medical management. Closure is usually
accomplished with an omental patch.1
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Peptic ulcers may perforate freely into the intraperitoneal space
or into the lesser sac and retroperitoneum.6 Hyperattenuating
fluid in the peritoneal cavity on post oral contrast CT imaging
in the setting of suspected abdominal pathology should raise
suspicion for hollow viscus perforation and may represent
blood, contrast material, or a combination of both.
In case presented, the patient was taken for an emergent
exploratory laparotomy and was found to have 500-700 cc of
dark clear intraperitoneal fluid, likely representing combined
gastric contents, contrast material, and blood. A partially
contained perforation of a prepyloric gastric ulcer was identified
intraoperatively with extensive scarring of the distal stomach.
Biopsy findings were also consistent with peptic ulcer disease.
Approximately half of gastric ulcer perforations spontaneously
seal. If the leak is confined and there is no extravasation of contrast
J La State Med Soc VOL 170 MARCH/APRIL 2018

71

JOURNAL OF THE LOUISIANA STATE MEDICAL SOCIETY
EDITOR
D. LUKE GLANCY, MD

VOLUME 170 NUMBER 3 • MAY | JUNE 2018

ASSOCIATE EDITOR
L.W. JOHNSON, MD

ESTABLISHED 1844

JOURNAL

BOARD OF TRUSTEES
CHAIR, GEOFFREY W. GARRETT, MD
VICE CHAIR, K. BARTON FARRIS, MD
SECRETARY/TREASURER, RICHARD PADDOCK, MD
ANTHONY P. BLALOCK, MD
D. LUKE GLANCY, MD
LESTER W. JOHNSON, MD
FRED A. LOPEZ, MD

OF THE LOUISIANA STATE MEDICAL SOCIETY

EDITORIAL BOARD
RONALD AMEDEE, MD
SAMUEL ANDREWS, II, MD
GERALD S. BERENSON, MD
C. LYNN BESCH, MD
MICHELLE BOURQUE, MD
QUYEN CHU, MD
VINCENT A. CULOTTA, JR., MD
EDWARD FOULKS, MD
LARRY HOLLIER, MD
JOHN HUNT, MD
BERNARD JAFFE, MD
NEERAJ JAIN, MD
TRENTON L. JAMES, II, MD
KEVIN KRANE, MD
CINDY LEISSINGER, MD
FRED A. LOPEZ, MD
BROBSON LUTZ, JR., MD, MPH
DAVID MARTIN, MD
JORGE A. MARTINEZ, MD, JD
ELLEN MCLEAN, MD
DAVID MUSHATT, MD
JOHN OCHSNER, SR., MD
PATRICK W. PEAVY, MD
RAOULT RATARD, MD, MS, MPH & TM
DONALD RICHARDSON, MD
DONNA RYAN, MD
WILLIAM C. ROBERTS, MD
CHARLES SANDERS, MD
KEITH VAN METER, MD
DIANA VEILLON, MD
HECTOR VENTURA, MD
CHRIS WINTERS, MD

FEATURED ARTICLES
72

COMBINED SURGICAL ONCOLOGY AND NEUROSURGERY APPROACH FOR
RESECTION OF SACRAL CHORDOMA
Racheal Wolfson, MD, Richard Menger, MD, MPA, Quyen Dinh Chu, MD, MBA,
Anthony Sin, MD

76

DIAGNOSTIC CHALLENGES IN RHEUMATIC DISEASES: COMMENTARY ON TWO
CASE REPORTS
Ivan Saraiva, MD, Goutham Talari, MD

79

INNOVATING GRADUATE MEDICAL EDUCATION AT THE CLINICAL LEARNING
ENVIRONMENT: THE ENHANCING QUALITY IMPROVENMENT FOR PATIENTS
ROTATION
Fred Rodriguez, Jr., MD, Treva Lincoln, BA, C. Leigh Peters, D. Blady, RN, E. Roslyn Pruitt, RN,
Robin McGoey, MD, Murtuza Ali, MD

83

INSTRACRANIAL HYPERTENSION SECONDARY TO EOSINOPHILIC MENINGITIS BY
ANGIOSTRONGYLUS CANTONENSIS
Roberto Cruz, MD, Christopher Smith, MD, Alexander Ramos, MD, Brian Copeland, MD,
Paula Seal, MD, MPH

88

POST-TRAUMATIC HEPATIC ARTERIOPORTAL FISTULA
Peeyush Bhargava, MD, Guillermo Sangster, MD, Chaitanya Ahuja, MD, Quyen Chu, MD

DEPARTMENTAL ARTICLES
92

CLINICAL CASE OF THE MONTH
A 65-YEAR-OLD WOMAN WITH LEFT MAIN CORONARY ARTERY THROMBOSIS
Bashar Ababneh, MD, Vijay Ravipati, MD, Murtuza Ali, MD, Fred Lopez, MD

95

RADIOLOGY CASE OF THE MONTH
UTERINE RUPTURE IN THE SETTING OF A MÜLLERIAN DUCT ANOMALY
Mark Rocco, MD, Chau Vo, DO, Leslee C. McNabb, MD, Jeremy Nguyen, MD

71 J La State Med Soc VOL 170 JANUARY/FEBRUARY 2018

JOURNAL OF THE LOUISIANA STATE MEDICAL SOCIETY

Combined Surgical Oncology
and Neurosurgery Approach for
Resection of Sacral Chordoma
Racheal Wolfson, MD, Richard Menger, MD, MPA; Quyen Dinh Chu, MD, MBA, Anthony Sin, MD

Sacral chordomas are rare neoplasms of the sacral spine arising from remnants of the notochord. They are poorly responsive to
chemotherapy and radiation therapy. The recommended treatment of sacral chordomas is en bloc resection with wide margins.
We present a case of a 46-year-old male with a sacral chordoma who underwent surgical resection of the mass. A combined
anterior-posterior approach was used, with a surgical oncologist freeing the pelvic cavity through an abdominal laparotomy
followed by a neurosurgeon resecting the mass and fusing the lumbar spine to the pelvis posteriorly. The patient underwent
a laparotomy the second day for exploration of the pelvis and final closure. The procedure was well tolerated the the patient
retained ambulation postoperatively. Complete resection of sacral chordomas with wide margins offers the best prognosis
for patients. Sacral chordomas should be referred to a tertiary care center with experience treating these lesions. Our center
recommends a combined surgery-neurosurgery approach for safe resection of sacral chordomas.

INTRODUCTION
Chordomas are rare but malignant tumors arising from vestigial
remnants of the embryological notochord. They account for 1.4%
of all primary malignant bone tumors and 17% of primary bone
tumors of the spine.1 The incidence of chordomas is <0.1 per
100,000 people per year2,3 and increases with age.4 Chordomas
are most commonly found within the sacrococcygeal area (4050%), followed by the skull base (35-40%) and the vertebral
bodies (15-20%).5 Patients often present with vague symptoms
mimicking lumbosacral stenosis and advanced disease due
to the slow growth of these tumors deep within the pelvis.6
Because chordomas are poorly responsive to chemotherapy,
the treatment modality of choice is radical resection. Local
recurrence remains common (43-85%) even with complete
resection with negative margins.5 Sacrectomy with wide
resection margins also carries a high risk of postoperative
morbidity due to extensive nerve root and musculoskeletal
resection leading to ambulatory, sexual, bowel, and urinary
symptoms.2 Despite this, wide resection margins provides the
best long-term prognosis in terms of progression-free survival
and thus the gold standard for surgery is en bloc resection of
the chordoma. In sacral chordomas this can be achieved with
a combined anterior-posterior approach for lesions extending
above S3, whereas a posterior approach alone is usually
sufficient for tumors below this level.6 We present a patient who
underwent resection of a sacral chordoma with a combined
anterior-posterior approach with an interdisciplinary team of
surgeons from surgical oncology and neurosurgery.

CASE PRESENTATION
We present the case of a 46-year-old African American man who
was referred to the surgical oncology clinic for findings of a large,
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rapidly expanding sacral mass on magnetic resonance imaging
(MRI) of the lumbar spine obtained for lumbar radiculopathy
and urinary retention (Figure 1). A biopsy of the lesion by

Figure 1: Post-gadolinium T1-weighted MRI showing a contrastenhancing sacral mass with infiltration into the spinal canal and pelvic
cavity.

JOURNAL OF THE LOUISIANA STATE MEDICAL SOCIETY

interventional radiology was positive for chordoma. The patient
elected for surgery and underwent resection of the mass with
a combined surgical oncology and neurosurgery approach
carried out over two days.
The surgical oncologist started the resection with an abdominal
laparotomy and dissection of the pelvis to free the pelvic
viscera, iliac vessels, and ureters off the lateral pelvic walls and
sacrum. Once these structures were mobilized, the abdomen
was closed and the patient flipped into the prone position. The
neurosurgeon then opened a midline lumbosacral incision and
placed pedicle screws along L3 to L5. The dissection exposed
the sacral mass as well as the sacroiliac joints. The thecal sac
and nerve roots were tied off at the level of S1 with sacrifice
of the right S1 nerve root. An osteotome was then used to cut
through the S1 vertebral body and the SI joints and the tumor
was removed en bloc (Figures 2 and 3).

Bilateral iliac screws were placed, three in each iliac crest.
Vertical rods were run from L3 to L5 and extended to attach to
the last pair of iliac screws. Two horizontal rods were used to
connect the top two pairs of iliac screws with a fibula strut wired
between the rods (Figures 4 and 5). The posterior incision was
closed using bilateral advancement

Figure 4: Posterior lumbo-iliac fixation. The lumbar pedicle screws
were connected to the most inferior pair of iliac screws with vertical
rods. The superior two pairs of iliac screws were connected with
horizontal rods with a fibular strut wired between the rods for
additional pelvic stabilization.

Figure 2: Posterior view of the pelvis after removal of sacral chordoma
and ligation of thecal sac and nerve roots. The abdominal packing
placed during the anterior part of the procedure is visible.

Figure 3: Gross pathology specimen resected en bloc.

Figure 5: Postoperative xray demonstrating instrumentation from L3
to iliac crests. Vertical rods run along L3 to L5 and attach to the bottommost pair of iliac screws. Horizontal rods connect the remaining two
pairs of iliac screws with a fibular strut placed horizontally and wired
to the two rods.
J La State Med Soc VOL 170 MAY/JUNE 2018
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flaps to decrease tension on the abdominal wound. The patient
remained intubated and was admitted to the ICU overnight. The
following day the patient returned to the operating room with
the surgical oncology team for planned exploratory laparotomy
of the abdominal cavity in order to inspect the resection bed,
achieve hemostasis, and final close the abdomen. The patient
was extubated on post-operative day two and discharged to
home on post-operative day 13.
Postoperatively the patient was able to ambulate with a rolling
walker but experienced persistent urinary incontinence and
erectile dysfunction with perineal numbness. At one year
follow-up, the patient continued to have urinary incontinence
and radicular leg pain. His ambulation had improved and he was
able to walk without assistive device with only a small limp. His
surgical scar was well-healed (Figure 6).

diagnosis is made by core needle biopsy.5 Once a sacral
chordoma is diagnosed, the patient should be referred to a
tertiary care center for evaluation by experienced surgeons.
The main prognostic factor across several studies is the extent of
resection.1-3,7,8 Local recurrence remains common but is affected
by the resection margins. Margin classifications are based on
the classifications by Enneking in 1980. A wide margin involves
resection of the surrounding healthy tissue without entering
the reactive zone surrounding the tumor, whereas a marginal
margin extends through the reactive zone, and an intralesional
margin enters the tumor.9 With a wide margin the rate of local
recurrence is 5-17%, compared to 71-81% for intralesional or
marginal resection margins. Another potential complication is
tumor seeding, which can occur due to intraoperative violation
of the tumor capsule and can potentially increase the rate of
local recurrence.8 Seeding can also occur from tumor biopsy,
therefore every effort should be made to resect the biopsy tract
during tumor resection.
The choice of surgical approach will be largely dictated by the
experience of the surgeon(s) involved. Some centers advocate
the use of the anterior-posterior combined approach, while
others have found no difference in outcomes using the
posterior-only approach regardless of tumor level.3 A combined
approach allows for carful dissection of the pelvic neurovascular
structures, especially when the tumor extends high into the
pelvis.8 The morbidity associated with extensive pelvic resection
is generally quite high due to sacrifice of involved nerve roots
and extensive muscular dissection. In our patient, using the
combined approach allowed for a well-controlled resection
with preserved ambulation using a walker, but at the expense
of urinary continence.

Figure 6: Surgical scar after healing of posterior incision.

DISCUSSION
While sacral chordomas are rare, they present a unique challenge
to the treating physician. Their insidious presentation requires
careful attention to the patient’s symptoms, with the diagnosis
often being made based on imaging workup for lumbar
radiculopathy, incontinence, or erectile dysfunction. Often the
symptoms are non-specific and the diagnosis is made after
the tumor has grown to a large size, rendering the resection
of such tumors more difficult. In contrast to osteosarcomas or
chondrosarcomas, chordomas locally invade the intervertebral
disc space as they spread, which can be visualized on computed
tomography (CT) or MRI. Calcifications are present in 30-70% of
chordomas. They are iso- or hypo-intense compared to muscle
on T1 and hyperintense on T2-weighted MRI images. Definitive
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Classical chemotherapy has not been proven to be effective
in these tumors; however there are some anecdotal reports
of slowed tumoral progression with cisplatin, anthracycline,
and alkylating agents. Current studies are aimed at identifying
and targeting specific receptors expressed by the chordoma,
with promising results from tyrosine kinase inhibitors such
as imatinib and sumitinib. Cetuximab, gefitinib, and erlotinib
target the epidermal growth factor pathway expressed by these
tumors. Use of radiotherapy is controversial, and the radiosensitivity of surrounding structures such as bladder, small
bowel, and sacral plexus limits the extent of radiation therapy.5
Recent studies have shown a statistically significant increase
in overall survival and progression-free survival for patients
who undergo total resection followed by proton beam therapy
compared to patients with incomplete resection with or without
proton therapy, indicating that surgical resection remains the
most important variable.1

CONCLUSION
The gold standard for treatment of sacral chordoma remains
en bloc resection with wide margins. These tumors are often
diagnosed after they have grown to considerable size in the
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pelvis and should be referred to a specialized multidisciplinary
center with experience. We advocate use of a team composed
of surgical oncology and neurosurgery in order to carefully
resect the tumor from the pelvic contents and spinal canal and
reconstruct the lumbosacral support.
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Diagnostic Challenges in Rheumatic Diseases:
Commentary on Two Case Reports
Ivan Saraiva, MD, Goutham Talari, MD

Two cases of Behcet's disease are presented. Case 1 shows a young woman with pulmonary embolism,
skin ulcers that developed pulmonary tuberculosis as a complication of treatment, and later developed
laryngeal involvement that was unclear if due to Behcet's or to opportunistic tuberculosis infection. Case
2 shows a Middle Eastern male with non-alcoholic steato-hepatitis who presented with hemoptysis and
mucosal ulcers. Extensive work up was performed and Behcet's remained the most likely possibility to
explain his findings. A commentary on these specific complications of Behcet's disease is provided.

CASE REPORTS
CASE 1

prednisone 0.5mg/kg daily and colchicine 0.5mg twice daily.

A 32-year-old woman from Brazil presented initially with bilateral
pulmonary emboli with pulmonary infarcts. She endorsed a
past medical history of pituitary adenoma, and a family history
significant for deep venous thrombosis in her grandmother. She
had used oral contraceptive pills, which were stopped after the
emboli were diagnosed. There was no history of use of alcohol,
tobacco, or drugs. She was started on anticoagulation with low
molecular weight heparin, followed by oral warfarin.

HLA-B51 came back negative. Nevertheless, patient improved
quickly with healing of skin ulcers and disappearance of
erythema nodosum. She reported increased general wellbeing
and energy. Two weeks later, patient developed a dry cough.
The cough worsened for a few days, and a chest radiography
revealed a cavitary lesion of the right upper lobe, confirmed
by computed tomography. There was no sputum production
so acid-fast stain and mycobacterial culture could not be
performed. PPD showed induration of 25mm. Prednisone was
slowly tapered down and treatment was started for culturenegative pulmonary tuberculosis with rifampin, isoniazid,
pyrazinamide and ethambutol (RIPE).

About one month after the diagnosis, the patient developed a
necrotic skin lesion on her right foot. The ulcer was refractory
to antibiotics. Laboratory tests were significant for normal
blood cell count, normal metabolic panel, negative rheumatoid
factor, negative anti-nuclear antibody, negative anti-neutrophil
cytoplasmic antibody, normal complement levels, negative
D-dimer, but a persistently elevated C-reactive protein at 20.4
to 29 mg/L for several months. A biopsy was obtained, and
the pathology report described “chronic active cutaneous
ulcer, nonspecific.” At this point, one possibility for diagnosis
was an atypical presentation of protein C deficiency with the
warfarin-induced skin necrosis, given the time with starting
warfarin therapy. Patient was transitioned to anticoagulation
with dabigatran (at that time this was the only non-vitamin K
antagonist oral anticoagulant available, and it was used off label
in this patient).
The ulcer persisted, and new similar ulcerative lesions started to
appear on both legs, as well as erythema nodosum. This time
biopsy was resulted as “granulomatous vasculitis” after being
reviewed by two pathologists. Patient eventually developed
ulcers in both oral and genital mucosae. This was about seven
months after the initial presentation. A working diagnosis of
Behçet’s disease (BD) was proposed, and patient was started on
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While she was on in her first week of RIPE therapy, patient was
admitted to hospital for worsening respiratory symptoms. A
laryngoscopy was performed by an otolaryngologist, which
showed inflammation “suggestive of laryngeal tuberculosis.”
The patient was discharged home with treatment regimen
unchanged, after being stable for a period of observation. The
patient continued to complain of dry cough and shortness
of breath. She presented to the emergency room about two
weeks later in acute respiratory distress. She was diagnosed
with upper airway obstruction and an urgent tracheostomy was
performed. Repeat computed tomography of the chest showed
partial improvement of lung lesions. Pathology report, from a
biopsy which had been collected from the larynx, failed to reveal
tuberculosis. The laryngitis was now thought to be secondary to
BD. At this time prednisone dose was increased to 1mg/kg.
Eventually, the patient improved clinically, completed a sixmonth tuberculosis treatment, was decannulated from the
tracheostomy, and eventually made a full recovery. During follow
up for the next four years, she was admitted to the hospital twice,
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once for tracheoplasty for treatment of tracheomalacia, and the
second time for treatment of community-acquired pneumonia
that failed oral antibiotics.

was not previously compliant. Rheumatology was consulted,
but, although the diagnosis of BD was possible, at this time the
patient did not fulfill definite diagnostic criteria.

CASE 2

COMMENTARY

A 55-year-old man from Jordan presented with hemoptysis
and acute respiratory failure. He was intubated and subjected
to diagnostic bronchoscopy, which showed mucosal petechiae
but no other lesions. His past medical history is significant for
panhypopituitarism and central sleep apnea after a remote head
trauma, obesity, type 2 diabetes mellitus with severe peripheral
neuropathy treated with an implanted hydromorphone pump,
and new diagnosis of hepatic cirrhosis secondary to nonalcoholic steato-hepatitis. After being extubated, patient could
give a detailed history that he had been losing weight for three
months and had a persistent penile ulcer. Social history was
significant for 15 pack-year smoking history and no history of
alcohol or drug use.

Behçet's Disease was first described by a Turkish dermatologist,
Dr. Hulusi Behçet, in 1937 (the original article has been reviewed
in reference one and translated in reference two), as a syndrome
of recurrent oral and genital ulcers associated with uveitis. Since
then, BD has been recognized as a multi-systemic vasculitis. The
new International Criteria for Behçet’s Disease (ICBD) do not
require recurrent oral and genital aphthosis for the diagnosis.3

On physical exam, the patient had one aphthous oral ulcer and
one penile ulcer on the glands. He also had multiple scattered
lesions over both arms with signs of inflammation and impaired
healing, corresponding to sites of previous intravenous
lines and blood draws. These skin lesions may have been a
pathergy phenomenon. HLA-B51 was not obtained during the
hospitalization.
Bronchoalveolar lavage was negative for infectious etiologies.
Platelet count was mildly decreased at 135,000/mcL. Both
the international normalized ratio and the activated partial
thromboplastin time were within normal limits. Von Willebrand
factor analysis was normal. Platelet function assay was
performed and was not suggestive of platelet dysfunction.
Thromboelastography showed normal results. Anti-nuclear
antibody, rheumatoid factor, anti-neutrophil cytoplasmic
antibody, anti-glomerular basement membrane were all
negative. Serologies for infectious etiologies were similarly
negative, including human immunodeficiency virus, rapid
plasma reagin, cytomegalovirus, Epstein-Barr virus, VaricellaZoster virus. Quantiferon Gold was negative. Penile swab for
Chlamydia and Gonorrhea DNA was negative. Computed
tomography scan of the chest with intravenous contrast was
significant for bilateral small pulmonary nodules and ground
glass opacities.
Ultrasonography revealed a coarse liver with parenchymal
disease. Further work up revealed Hepatitis B and C serologies
negative, normal ferritin, normal ceruloplasmin, normal
alpha-1-antitrypsin. Also, patient showed no clinical signs
of decompensation from cirrhosis, including no ascites, no
encephalopathy, and no coagulopathy except for mildly
decreased platelet count as above.
Patient progressed with gradual improvement until he had no
further hemoptysis. He had been started on oral hydrocortisone
for treatment of panhypopituitarism, a treatment to which he

The cases reported here illustrate some of the common
challenges clinicians face when managing patients with
inflammatory diseases.
In the first case, the clinicians were faced with a common
dilemma when caring for patients with rheumatic conditions:
to decide which manifestations of inflammation are due to the
underlying autoimmune process, and which may be caused by
opportunistic infections in the settings of immune dysfunction
and immunosuppressive therapies. While her treating team was
facing the delicate balance of adjusting immunosuppressive
therapy during reactivation of pulmonary tuberculosis, they
were surprised with an atypical presentation of autoimmune
disease in an organ close to the source of infection, with resulting
overlapping of clinical syndromes and a delayed diagnosis and
treatment.
Laryngeal involvement in BD has been seen sparingly in medical
literature, but there is evidence that it may occur in a significant
proportion of cases. Webb et al.4 reviewed the medical literature
on otolaryngological manifestations of BD. They report cases
of pharyngolaryngeal stenosis, but also review reports on
hearing loss, vestibular involvement, and sinusopathy. In a
northern European cohort, 5 out of 15 patients had laryngeal
involvement.1 Our patient required a temporary tracheostomy,
which was further complicated by tracheomalacia. One
case report demonstrated the possibility of avoidance of
surgery in BD-associated laryngeal stenosis with aggressive
immunosuppression with pulse methylprednisolone and
infliximab,5 underscoring the importance of early and accurate
diagnosis of laryngeal BD.
Other important possibility to be considered would be that the
cavitary lung lesion was a parenchymal involvement by BD itself,
and not Mycobacterium tuberculosis infection. Parenchymal
BD may indeed present as cavitary lesions.6 Although the
infection was not microbiologically proven, tuberculosis was
still considered more likely because the patient was treated
in a country with high prevalence of tuberculosis (Brazil), the
presentation and imaging were considered typical, and the
pulmonary lesions improved with anti-tuberculosis regimen,
before the intensification of steroid therapy.
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The second case exemplifies the challenge at diagnosing and
pinpointing specific autoimmune syndromes amid multiple
comorbidities. The new diagnosis of cirrhosis in this patient
delayed the recognition of alternative explanations for a
bleeding tendency. In addition, and of even greater importance,
even a low dose steroid treatment for a different condition may
have masked an underlying autoimmune disease, potentially
making it impossible to arrive at a final definitive diagnosis.
Close outpatient surveillance and good physician-to-physician
communication will be paramount to provide the best early
treatment should this patient experience new or recurrent
symptoms.
Hemoptysis in cases of BD is often secondary to pulmonary artery
aneurisms, and it may be massive.7-11 In a Chinese case series
that reviewed 106 BD cases, 14% had pulmonary involvement.
They found two patients who had microscopic pulmonary
vascular involvement without macroscopic pulmonary artery
aneurysm. In our reported case, mucosal petechiae were seen
on bronchoscopy, and computed tomography was largely
unrevealing. Biopsy was not performed due to concern for
exacerbation of the bleeding.
In conclusion, inflammatory diseases commonly present with
difficult diagnostic and management dilemmas, particularly
in the inpatient setting when patients develop serious
manifestations of disease. The above reported cases exemplify
airway involvement and hemoptysis with a multitude of
differential diagnoses and complex medical decision processes.
The study of such cases is useful not only for the management
of similar autoimmune diseases, but also to develop skills that
may prove valuable in the daily management of other complex
medical cases.
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Innovating Graduate Medical Education
at the Clinical Learning Environment:
The Enhancing Quality Improvement for
Patients Rotation
Fred Rodriguez, Jr., MD, Treva Lincoln, BA, C. Leigh Peters, D. Blady, RN,
E. Roslyn Pruitt, RN, Robin McGoey, MD, Murtuza Ali, MD

Background: Graduate medical education accreditation requires resident participation in interdisciplinary
quality improvement and patient safety projects.
Objective: Louisiana State University School of Medicine - New Orleans (LSUSOM), in collaboration with
its major teaching site, has developed a unique, multiple-modality clinical rotation.
Methods: Through experiential learning and didactics (in-person lectures and online modules), the rotation
offers a multimodality approach to educating houseofficers about quality improvement and patient safety.
Pre-and post-test data and effectiveness of the overall approach were studied using surveys.
Results: The rotation has been available for three academic years. Knowledge acquisition is reflected in the
results of pre and post-rotation testing (61%-80%), with post-testing effectiveness rating of 4.35 (5-point
Likert scale). An increased number of resident-led initiatives and scholarly works have originated from
the rotation.
Conclusions: With its pedagogical approach and customizable schedule, the curriculum can be readily
adapted in other graduate medical education learning environments.

INTRODUCTION
In 2000, the Institute of Medicine (IOM) released To Err is Human
and Crossing the Quality Chasm, the findings of which led the
IOM to enunciate The 6 Aims for Improvement, defining quality
health care as safe, timely, effective, efficient, equitable, and
patient centered.1 Following these reports, the Department of
Health and Human Services published Federal Patient Safety
and Quality Improvement; Final Rules, and the Association of
American Medical Colleges (AAMC) responded with the AAMC
Policy Guidance on Graduate Medical Education: Assuring
Quality Patient Care and Quality Education. These policies and
regulations were part of the impetus for the Accreditation
Council on Graduate Medical Education (ACGME)’s creation of
the Common Program Requirements, the Next Accreditation
System (NAS), and the Clinical Learning Environment Review
(CLER). 2,3,4
Section VI of the ACGME Common Program Requirement,
broadly titled The Learning and Working Environment, details
expectations for residency education in the areas of patient
safety (PS) and quality improvement (QI) (Table 1).

Excerpts from the ACGME Common Program Requirements
Core Requirements for Residents

CPR Reference for
Full Detail

Active Participation in PS systems

VI.A.1.a).(1).(a)

Formal educational activities that
promote PS-related goals, tools,
and techniques

VI.A.1.a).(2)

Participation in PS activites that
include analysis as well as
formulation and implementation
of actions

VI.A.1.a).(3)(b)

Training and experience in QI
processes

VI.A.1.b).(1)(a)

Participation in interprofessional QI
activities

VI.A.1.b).(3)(a)

QI: Quality Improvement
PS: Patient Safety
Table 1: Excerpts from the ACGME Common Program Requirements
(CPR) for residents in the areas of patient safety (PS) and quality
improvement (QI)
J La State Med Soc VOL 170 MAY/JUNE 2018
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Additionally, the CLER program includes focus areas on QI/PS,
encouraging resident participation in reporting and investigation
of errors, unsafe conditions, and near misses, including
involvement in interprofessional teams aimed at promoting safe
care, improving systems, processes, and patient outcomes.5,6
The implementation of these requirements has been addressed
by training programs in a variety of ways such as didactic
training, assignment of residents to existing programmatic and
discipline-specific QI and PS projects, fostering de novo QI and
PS projects, creation of QI/PS training blocks, and intermittently
dispersing QI and PS training throughout residency. Training
programs have identified the need to incorporate a combination
of didactic training and experiential learning in order to
reinforce QI terms and methodologies. Various approaches to
experiential learning exist but have included outlining general
strategies for improving quality, discussing substantive topics
such as medication safety, encouraging resident engagement
with hospital QI activities and case studies such as root cause
analyses, as well as attendance at committee meetings.
Additionally, residents have worked closely with faculty mentors
to design and implement an independent study project that
affects practice at the institution.7 Overall residents have
reported high levels of comfort by applying Practice Based
Learning and Improvement (PBLI)-related knowledge and skills.
Studies have concluded that a PBLI curriculum that is centered
on practice-based quality improvement projects can fulfill the
objectives of the ACGME competency while accomplishing
sustained outcomes in quality improvement.8
In order to meaningfully address areas related to PS and QI in
Section VI, the Learning and Working Environment, we created a
collaborative elective resident rotation called Enhancing Quality
Improvement for Patients (EQuIP). The elective is set within our
primary teaching site, University Medical Center New Orleans
(UMCNO) and is unique for its interdisciplinary, multimodality
and interprofessional structure.

specific committees, accreditation requirements and how these
fit into the care that the residents and faculty are providing.
Small-group sessions are held in the fields of QI/PS and include
discussions about the completed modules as well as interactive
reviews on the following topics: introduction to QI, PS, quality
management and process improvement (PI), overview of
UMCNO’s Safety, Quality and Risk department, overview of the
ACGME CPR, and the CLER focus areas in PS and QI, education in
QI methodology, utilization of publicly reported databases for QI
and PS information and the hospital’s internal metric collection
system and interprofessional oversightstructure called the
Comprehensive Quality Management (CQM) committee.
Experiential learning is achieved through: attendance and
participation in hospital and medical staff committees,
including the Comprehensive Quality Management committee;
participation in currently operational PI workgroups and QI/
PS projects (including but not limited to Trauma, Code Blue,
Critical Care Committee, etc); and by participation in root cause
analyses and disclosure reporting events. Participation in the
daily Quality Huddle is also facilitated; the quality huddle is an
interdisciplinary team which works to improve communication
and resolves issues before they impact patient flow and safety. A
sample schedule from an EQuIP rotation can be seen in Figure 1.

Sample Schedule for EQuIP Rotation
Monday

Tuesday
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Thursday

Friday

11/1 8:30 AM
Quality Huddle
1:00 PM
Patient Safety Rounds

11/2 8:30 AM
Quality Huddle
12:00 PM
UMCNO Medicine
Committee Meeting
2:00 PM
Grievance Meeting
11/9 8:30 AM
Quality Huddle
11:30 AM
Stroke Committee
2:00 PM
Grievance Committee

11/3 8:30 AM
Quality Huddle
9:30 AM
Required EQuIP
Rotation Orientation

11/10 8:30 AM
Quality Huddle

11/6 8:30 AM
Quality Huddle
1:00 PM
Multidisciplinary
Trauma Meeting

11/7 8:30 AM
Quality Huddle
12:00 PM
IM Case Conference
1:30
UMCNO Quality Didactic
Lecture

11/8 7:00 AM
Anesthesia/OR
Committee
8:30 AM
Quality Huddle
1:00 PM
Medical Records
Committee
1:00 PM
Patient Safety Rounds

11/13 8:30 AM
Quality Huddle
1:00 PM
Multidisciplinary
Trauma Meeting

11/14 8:30 AM
Quality Huddle

11/15 8:30 AM
Quality Huddle
1:00 PM
Patient Safety Rounds

11/16 8:30 AM
Quality Huddle
2:00 PM
Grievance Committee

11/17 8:30 AM
Quality Huddle
1:30 PM
GME Didactic Lecture

11/20 8:30 AM
Quality Huddle
1:00 PM
Multidisciplinary
Trauma Meeting

11/21 8:30 AM
Quality Huddle
12:00 PM
Pharmacy and
Therapeutics Committee
Meeting

11/22 8:30 AM
Quality Huddle
9:00 AM
Nurse Council Meeting

11/24

11/25

11/27 8:30 AM
Quality Huddle
10:00 AM
Transfusion Review
Committee

11/28 8:30 AM
Quality Huddle
10:00 AM
Mock RCA
12:00 PM
SHIP Conference

METHODS
The EQuIP rotation curriculum was designed by the local subject
matter experts involved with providing resident supervision.
The rotation was designed as either a two week or a four week
elective rotation, where funding is provided by the training
program from already established hospital pay-lines. Daily
rotational expectations are customized by the supervising
experts based on the rotators and their other care responsibilities
(eg. continuity clinic, program didactics, call schedule). Each
resident has access to a where a day-to-day calendar of events
is kept updated. Multiple educational modalities are employed
including self-directed learning, small-group didactics, and
experiential active learning activities. Residents on the rotation
complete six Institute for Healthcare Improvement (IHI) modules
throughout the course of their rotation (either two weeks or four
weeks). (QI 102, 103, 104; PS 101, 102, 201)9. They also participate
in three didactic sessions covering quality improvement and
patient safety concepts and methodologies, the relevance of
QI/PS in graduate medical education, and clinical site specific

Wednesday

11/29 8:30 AM
Quality Huddle

11/30 8:30 AM
Quality Huddle

Figure 1: Sample Schedule for EQuIP Rotation
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Rotating residents are required to both perform a gap analysis
as well as design a viable QI/PS project, then successfully
present both to key stakeholders from administrative, nursing
and physician groups. The presentation must demonstrate
understanding of the core elements and tools (root cause
analysis, flow charts, control charts, etc.), a succinct description
of the project including scope; the case for change; objective,
quantifiable performance measures; any pilot data, and goals
to be achieved (future state). Residents must be able to identify
potential barriers; and are asked to submit a draft timeline for
completion of the project. (In accordance with the LSUHNO IRB
Policies and Procedures Guidebook, the authors of this brief
report deem this study exempt pursuant IRB policy number
5.20). Resident supervision is assigned depending on the activity
but is consistently provided by QI/PS content experts among
the faculty physicians, staff nurses or pharmacists, and hospital
leadership personnel from the Quality and Risk departments.
The effectiveness of the EQuIP rotation in meeting its learning
objectives is analyzed by comparison of pre- and postrotation testing of 100% of participants; as well as by rotation
effectiveness survey. Pre- and post-test questions were written
by staff and faculty leadership involved with the EQuIP rotation.
The pre-rotation exam is given on day one and the
post-rotation exam is given on the final day of the rotation block.
Questions are structured to determine knowledge of: core
concepts of QI/PS processes; specific tools to devise an action
plan; core principles of value based care; process for reviewing
the qualification of a practitioner; and specific phases of a
process improvement project. The rotation effectiveness survey
asks aboutresidents’ perceived enhanced knowledge in QI/PS
and the degree of value obtained during EQuIP in preparing for
future medical practice. Residents are asked to grade each item
across a five-point scale (‘1’ equates to strong disagreement with
attainment of knowledge; ‘5’ equates to ‘strong agreement’ with
attainment of knowledge of skills).
Finally, organizational impact of the rotation is also measured
by monitoring the number of projects that have arisen from
EQuIP. Project aims are archived and maintained in a searchable
database of all resident-led projects, accessible to all residents
and care providers. Projects can be searched by key word, by
major heading or by project lead. Data is updated annually and
progress in each project is assessed and reviewed.

RESULTS
Between 2014 and 2016, 41 residents from five medical
specialties rotated on EQuIP. This included residents from
pathology (15), radiology (9), internal medicine (9), emergency
medicine (7), and neurosurgery (1). Taken as a percentage of the
total resident complement, this equates to roughly 10% of all
rotating residents, and residents ranged from second- to fourthyear of residency. This academic year, awareness of the rotation
has grown and trainees from Nephrology, Pulmonary/Critical
Care, and Plastic Surgery are also expected to participate. The
pre- and post-rotation test results demonstrated significant

improvement in rotating residents’ knowledge of principles and
processes of QI/PS/QM/PI (Table 2).

Comparison of Pre- and Post-rotation Test Scores
Pre-Test Score (%)

Post-Test Score (%)

Average Score

61.11

80.00

Standard Deviation

18.75

20.58

Two tailed T-test P
value

0.0009

Table 2: Comparison of Pre- and Post-rotation Test Scores

On the effectiveness survey, rotating residents rated every item
at a score of ‘4’ or higher, with an average rating of 4.35 (Table 3).

Resident Ratings on Post-Rotation Effectiveness Survey, based on a 1 (Strongly Disagree) to 5 (Strongly Agree) Likert scale.
Survey Question

Rating Average

Upon completion of this rotation, you are able to explain the structure of the UMCNO EQuIP Rotation. 4.46

At the end of this rotation, you are conversant in the principles of basic methodologies and processes 4.38
used in QI/PS. (For example, RCA, PDCA, PDSA, etc.)
At the end of this rotation, you can explain the UMCNO quality and safety management/improvement 4.00
structure, policies and processes including RCA and PI Team initiatives.
At the end of this rotation, you feel comfortable discussing regulatory standards for quality and safety, 4.31
including The Joint Commission National Patient Safety Goals.
At the end of this rotation, you are able to identify UMCNO's central priorities for quality and safety.

4.38

During this rotation, you experienced meaningful participation in one or more of the following:
UMCNO committee meetings, RCA's, Process Improvement Teams, CLER tracers and/or event
investigations occurring in the clinical setting.

4.54

At the end of this rotation, you can explain how this rotation fits into the ACGME competencies and
milestones - and the rationale behind these connections.

4.54

At the end of this rotation, you have thoughtfully considered the intent and impact of the CLER
program.

4.15

At the end of this rotation, you understand the EQuIP program - goals, resources, requirements and
place in the GME structure.

4.54

At the end of this rotation, you understand the proper processes and methodologies to formulate an
EQuIP project.

4.46

At the end of this rotation, you are conversant in your specialty-specific quality improvement and
patient safety focus areas, indicators and benchmarks.

4.15

Upon completion of this rotation, you understand the importance of measurement in the outcome of
patient care.

4.62

Upon completion of this rotation, you are able to describe epidemiological and system-based risk
factors and prevention strategies associated with medical error.

4.08

Upon completion of this rotation, you are able to communicate effectively with multidisciplinary
teams regarding PS and QI issues and topics.

4.31

Table 3: Resident Ratings on Post-Rotation Effectiveness Survey, based on
a 1 (Strongly Disagree) to 5 (Strongly Agree) Likert scale.
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Review of the project database maintained by the EQuIP
leadership revealed 85 distinct resident-led QI or PS project
proposals over the course of the two academic years.
Furthermore, the database revealed that rotating residents had
submitted and presented nine poster presentations on their
EQuIP work. Examples of these proposals include: Transition of
Pediatric Patients to Adult Care; Reduction of Time of Specimen
Placement in Formalin; and Improving CT Study Appropraiteness.

DISCUSSION
The interprofessional, multimodal, and interdisciplinary
approach (comprised of physicians, nursing, and data/quality
management analysts) modeled in EQuIP to teach residents
about quality improvement and patient safety is both unique
and effective. While participation by trainees has not extended
to all learners in our environment (currently 10% participate),
through increased awareness we are seeing more “buy-in” from
program directors who have found thisrotation to be a valuable
adjunct to their teaching methods. By structuring a curriculum
in this way, residents were able to meet key learning objectives
in all six ACGME core competencies including, but not limited
to: advancing knowledge in key PS/QI concepts and tools
(medical knowledge), defining care quality as a cost variable
(medical knowledge), understanding epidemiologic risk factors
and prevention strategies surrounding medical error (medical
knowledge), reporting of PS events (medical knowledge),
generation of ideas for enhanced care delivery systems (patient
care, practice based learning and improvement and systems
based practice), and confidence in effective communication
strategy for us with the entire health care team (interpersonal and
communication skills, professionalism, systems based practice).
Added deliverables for resident rotations such as EQuIP include
preliminary design of trainee- led PS/QI projects already vetted
by institutional quality experts and stakeholders involved. And
finally, health care organizations participating in educational
programs such as EQuIP also benefit from expanded insight into
which organizational areas perceived by residents to be in need
of structured improvement projects, and by enhanced health
care team coordination and communications that can ultimately
drive improved outcomes.
Institutions interested in engaging in curriculum similar to that
described in the EQuIP rotation, need to first detail their own
learning objectives, and then identify their own local expertise
in the areas of PS/QI. The collaborative nature of a rotation that
involves nursing, physician and administrative leadership has
the potential to be highly effective, but significant buy-in from
all stakeholders must be ensured. Future development of the
rotation would seek to incorporate feedback from the learners
about the curriculum and expands its reach across the clinical
spectrum to more specialties.

CONCLUSION
The EQuIP rotation at LSUSOM and UMCNO is a unique,
interprofessional educational experience, for residents of a
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variety of disciplines. The rotation’s combination of
didactics,online educational modules, and practical experiences
at the clinical learning environment is effective and prepares
residents for future quality and safety challenges in practice.
The rotation promotes meaningful participation in system wide
initiatives aimed at organizational improvement, particularly in
the areas of patient safety and quality of care delivery and has
the potential to expand the scholarly activity portfolio of trainees
and organizations. The EQuIP curriculum is readily adaptable to
training programs of varying sizes and specialties with sufficient
buy-in from program directors and hospital leadership.
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Intracranial
Hypertension
Secondary to
Tickborne
Viral Infections
Eosinophilic Meningitis Caused by
Angiostrongylus Cantonensis
James Diaz, MD

Roberto Cruz, MD, Christopher Smith, MD, Alexander Ramos, MD,
Brian Copeland, MD, Paula Seal, MD, MPH

Angiostrongylus Cantonensis, a nematode, is a well-known cause of eosinophilic meningitis in endemic areas
such as Southeast Asia, the Pacific Islands, and Hawaii. Nevertheless, an increasing number of cases in the
southeast of the U.S. have been documented recently, specifically in Louisiana, Texas, and Florida. Infection is
acquired after ingesting undercooked fresh water snails, mollusks, or undercooked vegetables contaminated
by the slime from infected snails or slugs. Typical signs and symptoms include fever, general malaise, meningeal
signs, headaches, photophobia, nausea and vomiting. Here we present a 23 year-old woman who presented
to our emergency department with signs and symptoms consistent with intracranial hypertension, malaise,
mild photophobia, and without fever, or meningeal signs. We also provide a review of the most recent literature
regarding eosinophilic meningitis secondary to A. cantonensis.

CASE REPORT
A 23 year-old woman presented to the emergency department
at University Medical Center in New Orleans, LA in July 2017
complaining of headaches and vision changes for one week. Our
neurology service was emergently consulted. She has no prior
significant past medical history other than recent uncomplicated
vaginal delivery ten months prior to presentation. She is
originally from Pahn Thiet City, Vietnam but has lived in New
Orleans, LA since arriving to the U.S. in 2015 and has not traveled
out of the state since her arrival. She is a stay-at-home mom and
denies taking over the counter medications or supplements.
She mentioned her daily diet was very rich in seafood, which
she usually obtains directly from local fishermen. She denied,
however, eating raw, or undercooked food to her knowledge.
She shops at a local Asian food market for produce. She denied
any outdoor activities or travel with the exception of visiting
a Louisiana State Park and campsite where she picnicked 13
days prior to her presentation. At time of admission the patient
mentioned having diffuse pounding headaches for about one
week. She mentioned that the headaches were worse when
lying flat and improved with standing or sitting up. The severity
has worsened to a 10 out of 10 on the day of admission. She
also mentioned new onset horizontal diplopia, blurry vision,
and pulsatile tinnitus. Upon further questioning she reported
mild sensitivity to light and new onset of mild neck pain. She
initially was evaluated at another emergency department nine
days prior to presentation to our medical center, at which time

of nausea, vomiting, headaches, and general malaise with a
subjective fever for one week. She was diagnosed with a viral
illness and was discharged with supportive measures. She
denied any diarrhea, abdominal pain, dysuria, or respiratory
symptoms.
The patient’s triage vitals were an initial blood pressure of 106/74
mm Hg and a heart rate of 62 beats per minute, and she was
afebrile. The physical exam was significant for mild neck stiffness
and photophobia; cranial nerve examination was significant
for Frisen grade IV papilledema bilaterally with peripapillary
hemorrhages on the left optic nerve located superior-nasally,
20/20 vision bilaterally, normal intraocular pressures of 16
and 15 mm Hg on right and left eye respectively, large angle
esotropia in the left eye at primary gaze, and a right cranial
nerve (CN) VI palsy. The rest of the neurological examination
was unremarkable, with the exception of decreased sensation
to touch on her left lateral thigh.
Magnetic resonance imaging (MRI) of the brain with and without
gadolinium had no abnormalities, and the MRI venogram of
the head showed an intact venous system without thrombosis
or stenosis. A lumbar puncture (LP) was then performed at the
bedside in the left lateral decubitus position. Opening pressure
(OP) was documented at 35 cm H20. After collecting 11 ml of
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cerebrospinal fluid (CSF), the closing pressure was measured
at 26 cm H20. All symptoms improved significantly after the
procedure. On laboratory testing a complete blood count
showed a mild leukocytosis at 11.8 × 109 cells/L (reference
range 4.5–11.0 × 103/UL) with 11% eosinophils, an elevated
absolute eosinophil count at 1.3 (reference range 0.0–0.6 ×
103/UL). Sedimentation rate and C-reactive protein were
both within normal limits. Human immunodeficiency virus
(HIV), syphilis antibody, hepatitis panel, and interferon gamma
release assay for tuberculosis were all non-reactive. Analysis
of the CSF revealed elevation of leukocyte count at 383 UL
(reference range 0-5 UL) with 62% eosinophils, elevated protein
at 63.8 mg/dl (reference range 15.0 - 45.0 mg/dl), and normal
glucose at 50 mg/dl. Cultures and gram stains of the CSF were
negative for bacteria, acid-fast bacilli, and fungi. Malaria antigen
was negative. Pathology review of the blood was negative
for Plasmodium, Babesia, and other parasites. A. cantonensis
polymerase chain reaction (PCR) on the CSF resulted positive
indicating infection by A. cantonensis.
The patient was discharged on acetazolamide 500 mg twice
a day to manage intracranial hypertension and two weeks of
prednisone 60 mg daily with an eight-day taper. She had full
resolution of papilledema, right CN VI palsy, headaches, and
nuchal rigidity at her one-month clinic follow-up. After discharge,
serum Strongyloides Stercoralis immunoglobulin – G (IgG) by
enzyme-linked immunosorbent assay (ELISA) resulted positive
at 1.56 IV (Reference range <= 0.99). Per infectious disease
recommendations, the patient was prescribed ivermectin at
200 mcg per kilogram daily for two days after Strongyloides
Stercoralis IgG was found to be positive. It was thought that the
S. stercoralis IgG positivity was indicative of a prior infection
or exposure; however, initiation of steroid therapy warranted
anitparasitic treatment for S. stercoralis.

LITERATURE REVIEW
Angiostrongylus Cantonensis (A. cantonensis), or “rat lungworm,”
is one of the most known infectious causes of eosinophilic
meningitis. It is a parasitic nematode that is widely found in
endemic areas such as Southeast Asia, the Pacific Islands, and the
Caribbean.1,2 Although, the area of distribution of A. cantonensis
has drastically increased over time to areas including Africa and
the U.S. due to global transport networking. To date, thousands
of cases have been reported worldwide.3,4,5
The life cycle of this parasitic nematode includes an intermediate
host of raw land and freshwater snails and a definitive host of
rats or other rodents where the adult rat lungworms live and
lays eggs in the pulmonary arteries of rodents.2,6 After the eggs
hatch, the larvae migrate into the pharynx of infected rats and
are swallowed, subsequently passing in the rodent’s feces. Snails
and slugs then ingest the larvae becoming infected. When rats
subsequently ingest infected snails and slugs, the larvae can
then mature to adult worms in the rodents (Figure 1).
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Figure 1: The life cycle of this parasitic nematode includes an
intermediate host of raw land and freshwater snails and a definitive
host of rats or other rodents where the adult rat lungworms live and
lays eggs in the pulmonary arteries of rodents.2,6 Humans occasionally
serve as incidental hosts of the organism.

Humans occasionally serve as incidental hosts of the organism,
in which eosinophilic meningitis can present. The transmission
of A. cantonensis to humans is usually via consumption of the
undercooked larvae-infected snails or mollusks (i.e. freshwater shrimp, crabs), or via undercooked vegetables, prawns,
crabs and frogs that become contaminated by the mucus
of infected slugs, or snails.5,7 The onset of clinical symptoms
of infection due to A. cantonensis usually arises between 1-4
weeks from exposure.8 Once ingested by a human host, the
larvae of A. cantonensis cannot complete its life cycle, and it will
typically die within the gastrointestinal system, which can cause
eosinophilic gastroenteritis.4 However, the larvae can invade
the vasculature of the digestive tract, and migrate within the
blood.3,4 Usually, the larvae tend to migrate to the brain and
spinal cord of human hosts, where they develop further only to
be extinguished by the activation of cytokines and eosinophils
of the human host. A. cantonenensis is unique in the human
host as the eyes can also be involved. Once the human host has
elicited an immune response to eliminate the CNS pathogen,
inflammatory symptoms of eosinophilic meningitis may ensue
due to direct physical larval damage and immune reaction.3,9
Such symptoms include headache, visual disturbances, nuchal
rigidity, fever, nausea, and vomiting. Death may occur in severe
infections.10 The symptoms most often resolve spontaneously
after 7-14 days, however headaches and paresthesias can take
longer to resolve, varying from weeks to months.8,11,12 The most
common presentations in a case series of 34 patients were:
headache (90%), stiff necks and emesis ( 56%), paresthesias
(54%) and fever (41%).11 Infection has been found to involve
the cranial nerves, although less common, as well as the eyes
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with visual disturbances due to larval invasion of the ocular
structures.6,11

DEMOGRAPHICS
Angiostrongylus cantonensis was first described as a human
pathogen in China in 1945.9 Today, numerous countries have
experienced severe outbreaks including China, Taiwan, Jamaica,
and Thailand.5,8 While A. cantonensis is prevalent in Southeast
Asia and the Pacific Islands, there have been increasing numbers
of documented cases in the continental U.S.
The current theory of introduction into the continental U.S.
begins in the 1980s from rats aboard ships arriving into New
Orleans, Louisiana. Since then, a few numbers of cases have
presented in the southeastern U.S. including Louisiana, Texas,
and Florida.9,10 One study conducted by Walden, et al., sought
PCR positivity in vectors such as snails and Rattus rats in multiple
Florida counties to confirm the roundworm’s migration to the
continental U.S. They established that A. cantonensis was found
in 5 of the 18 counties tested.10 Walden, et al., necropsied 171
Rattus Rattus and found 22.8% (n=39) showed PCR positivity
while only 1.9% (n=27, of 1,437) of gastropods were positive for
A. cantonensis. Other mammalian hosts have been documented
in the southeastern U.S. including a horse in Picayune,
Mississippi, a captive howler monkey, wild wood rat, and four
wild opossums in New Orleans, Louisiana, and a captive whitehanded gibbon in Miami, Florida.9
With readily available global transportation, other cases of
eosinophilic meningitis caused by A. cantonensis have been
noted in other regions of the U.S. as well. One case documented
in 2002 by Slom, et al., documented a large outbreak among a
group of U.S. citizens that traveled from Jamaica to the U.S. and
presumably occurred after eating salads in Jamaica.8 Of the 12
patients that demonstrated illness in this study, 75% (n=12) were
male with a median age of 22. Conversely, another larger study
conducted in Vietnam by McBride, et al., also demonstrated a
slight male predominance with an infected population of 59.4%
male (n=51) and a median age of 31.21-44

PRESENTATION AND CLINICAL FEATURES
The most common symptoms of meningitis are headache,
fever, and nuchal rigidity that develop within a few days of
the infection. In cases of typical bacterial meningitis, roughly
44-46% of patients present with all three classical features.13
However, eosinophilic meningitis caused by A. cantonensis
can demonstrate an atypical presentation as in this case. One
infectious disease report published in 2017 of 69 adults in
southern Vietnam has shown that patients who meet diagnostic
criteria for eosinophilic meningitis present with headache (n=63,
96.9%), fever (n=58, 84.1%), and vomiting (n=39, 62.9%).2 Their
observations have also shown that 72.5% (n=50) of patients
initially presented with nuchal rigidity, 37.7% (n=20) initially
presented with a fever of 38°C or above, and 12.1% (n=9) initially
presented with cranial nerve palsy – most commonly CN VI.2

These percentages of the signs and symptoms of eosinophilic
meningitis caused by A. cantonensis found by McBride, et al.,
are consistent among many other research articles in similar
regards.1,2,8,14 However, other associated signs and symptoms
were noted elsewhere. One case report followed an outbreak
of eosinophilic meningitis first noted on April 29, 2000 of 23
travelers.8 Twelve of the 23 travelers met diagnostic criteria for
eosinophilic meningitis – headache beginning 35 days after
the trip plus: nuchal rigidity, or visual disturbances, or altered
cutaneous sensations.8 Of these 12 individuals, 100% (n=12)
presented with a headache, 92% (n= 11) presented with visual
disturbance or photophobia, 83% (n=10) presented with fatigue
and nuchal rigidity, 67% (n=8) presented vomiting, and other
associated symptoms included muscle pain (50%, n=6), fever
(42%, n=5), muscle weakness (33%, n=4), and diarrhea (17%,
n=2).8
Although, some isolated case reports exhibit atypical
presentations to the aforementioned similarly to the patient
in this case. A case report on eosinophilic meningitis caused
by A.cantonensis in 2011 found a 24-year-old male with later
confirmed eosinophilic meningitis to have presented with merely
a persistent headache for three days with associated episodes of
nausea without vomiting.14 This patient did not experience or
exhibit signs of myotonia, speech difficulty, weakness, abnormal
cutaneous sensations, or focal neurologic deficit.14

IMAGING AND LABORATORY INVESTIGATION
Investigatory laboratory studies and diagnostic imaging are
crucial in the diagnosis of eosinophilic meningitis. Beyond basic
hematologic laboratory investigations, a CT, MRI, and lumbar
puncture should be considered in patients with meningeal
irritation symptoms. In theory, a hallmark eosinophilic
meningitis presentation should presumably show evidence of
increased opening pressure on lumbar puncture, PCR positivity
for A. cantonensis, and eosinophilia in the blood or CSF.2,8
McBride, et al., in a very large retrospective studies of
eosinophilic meningitis, conducted a study of 69 individuals with
eosinophilic meningitis and found an elevated CSF leukocyte
count/mm³ median of 564 (347-1015) with a CSF eosinophilia
differential median of 39% (27-52%), and an elevated opening
pressure median of 23 cm H20 (17-33 cm H20). Additionally, they
also found an elevated CSF protein median of 0.8 g/dL (0.5-1.2),
an elevated CSF glucose median of 2.5 g/dL (1.9-2.8), and an
elevated CSF lactate median of 2.8 mmol/L (2.2-3.9).2 They also
noted that PCR positivity correlated with an increased duration
of illness at presentation (median of 14; 10-20 vs. nine days,
P=0.027). Severity, however, was unrelated to PCR positivity.
Some of the findings they found on MRI and CT imaging include
cerebral edema (45%), meningeal inflammation (36.4%), and
focal parenchymal hyper-intense lesions on T2-weighted FLAIR
MRI (45%).2
Another larger study after an outbreak in Jamaica found to have
a median opening pressure of 24 cm H20 (12-55 cmH20), an
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increased WBC count in the CSF with a median of 333 cells/mm³
(18-765), and a median eosinophil differential count of 13% (054).8 This study also found a CSF glucose median of 55 mg/dL
(51-81), and an elevated CSF protein median of 52 mg/dL (3682). Of note, this study found that a significant hematologic
eosinophilia was not seen until the midpoint of the clinical
course. The mean eosinophil count at initial presentation was
443 +/- 90 cells/mm³ and the eosinophil count at the midpoint
of the clinical course was 957 +/- 203 cells/mm³. However, a
significant varying leukocytosis on a complete blood count was
not noted over the clinical course.8

or mollusks. Patient did endorse eating raw vegetables from local
food market, which could also have been the potential source of
infection due to contamination from snails or slugs, also another
potential exposure to rats or intermediate hosts could have
been when she went picnicking at the state campground on the
lake, particularly given the incubation period which is usually
two weeks. It is important to increase awareness to practitioners
about A. cantonensis in patients with eosinophilia in serum or in
CSF specially if patients have exposure history, or have recently
travel to endemic areas now including Louisiana, Texas, or
Florida.

TREATMENTS
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Eosinophilic meningitis caused by A. cantonensis is traditionally
self-limiting. Mild infections do not require any medical
treatment, though increased severity of infection may
warrant treatment. Certain anti-helminthic medications (i.e.
mebendazole, albendazole) have been used in treatments
for eosinophilic meningitis, but recent studies have shown
a lack of efficacy of these medications for this condition.3 It is
theorized that swiftly killing the CNS larvae may promote a
larger immune response, which could exacerbate meningeal
irritation symptoms. However, corticosteroids have been shown
to reduce meningeal inflammation and lessen the severity of
the associated headache. Repeated lumbar punctures have also
shown some benefit in reducing headache duration.2,3,8,14

Maricarmen Cruz Saldana for her participation on the
development of figure 1 regarding A. cantonensis life cycle.

During one study, McBride, et al., treated 86.7% (n=50) with
dexamethasone and albendazole. Of all the patients, one died,
though he had multiple comorbidities including disseminated
salmonellosis at the age of 78. Additionally, they noted that
69.4% (n=43) of patients had some residual symptoms at
discharge that were not evaluated further. PCR positivity was
irrelevant in treatment outcomes.2

CASE DISCUSSION
The initial presentation of right CN VI palsy, pulsatile, tinnitus,
positional headaches, and papilledema were consistent with
intracranial hypertension. She initially did not endorse, either
light sensitivity or neck stiffness; however, upon review of
symptoms, she admitted to having mild symptoms. The patient
was also afebrile and meningeal signs were not elicited on
physical examination; therefore, she was admitted to rule out
idiopathic intracranial hypertension, and meningitis was lower
in the differential. Infectious disease was consulted after LP
showed a high WBC with 60% eosinophilia, it was thought that
the presence of Strongyloides S. IgG was an incidental finding
and unrelated to patient’s symptomatology; nevertheless, it was
decided to treat with ivermectin in the setting of starting steroid
therapy for A. Cantonensis to avoid a possible Strongyloides
S. super infection. Headaches and papilledema responded
immediately after the LP and initiation of acetazolamide. The
CN VI palsy persisted until steroid therapy was initiated. This
case was proven challenging due to its atypical presentation,
and no known exposure history of eating raw fresh water snails,
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Ticks are highly versatile arthropod vectors of zoonotic diseases
that are not afflicted by the pathogens they can transmit during
blood-feeding. Unlike mosquitoes, ticks transmit the broadest
range of pathogens, including bacteria, viruses, and parasites.
Ticks have capitalized on competitive advantages afforded
them by current changes in climate and human lifestyle. The
most significant advantages benefitting tickborne diseases
include (1) wider geographic distributions at higher elevations;
(2) longer active breeding and blood-feeding seasons as a result
of increases in global mean temperatures; (3) greater abundance
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Post-traumatic Hepatic
Arterioportal Fistula
Peeyush Bhargava, MD, Guillermo Sangster, MD,
Chaitanya Ahuja, MD, Quyen Chu, MD

Hepatic arterioportal fistula is an abnormal communication between a hepatic artery branch and a portal vein
branch. It is a rare complication of trauma or an interventional procedure. We present the case of a 26-yearold male who was shot in the epigastrium. After resuscitation in the emergency room, and initial surgical
exploration, the computed tomography (CT) showed transection of the right branch of hepatic artery and
suspected communication with the right branch of the portal vein. Selective digital subtraction angiography
of the hepatic artery confirmed an arterioportal fistula. The patient was treated surgically with ligation of the
transected right hepatic artery and trisegmentectomy of the right lobe of the liver. Early treatment of hepatic
arterioportal fistulas is indicated as they can lead to portal hypertension and its sequelae. Digital subtraction
angiography is the gold standard in the diagnosis and treatment, but surgery may be needed for large fistulas.

INTRODUCTION
Hepatic arterioportal fistulae (APF) are abnormal
communications between a hepatic arterial branch and a portal
venous branch. The most common causes of hepatic APFs are
trauma, interventional procedures, and vascular malformations.1
They can result in portal hypertension and other hemodynamic
imbalances.1 Portal hypertension occurs due to creation of an
inflow block resulting from the interruption of portal venous
flow by the inflow of arterial blood with subsequent increased
pressure in portal vein radicals. Hepatic APFs are usually small
and self-limiting, however, in rare cases, fistulae can enlarge with
time and become clinically symptomatic (e.g. esophageal varices
and ascites)1. Cross-sectional imaging using CT and magnetic
resonance imaging (MRI) has a role in characterizing these
fistulas and their imaging appearances have been described
in detail.2-4 Digital subtraction angiography (DSA) is the gold
standard in the diagnosis and treatment of APFs.8 In this report,
we present a patient with APF secondary to a gunshot injury to
the epigastrium which led to transection of the right branch of
the hepatic artery, injury to the right portal vein, and creation of
a fistula between them. This was confirmed on DSA and treated
surgically.

blood pressure in the low 90s. An entry wound was visible in the
epigastrium, without a definite exit wound. Intravenous access
was obtained in bilateral antecubital veins and the right femoral
vein. Two units of packed RBCs and 1000 ml of intravenous fluids
(0.9% saline) were administered. The patient was then sedated
and intubated in the ER. The initial hematocrit was 30% and later
increased to 35% and 41%, after resuscitation. Initial laboratory
tests revealed: BUN 10.0 mg/dl, Creatinine 0.73 mg/dl, total
protein 5.4 mg/dl, total bilirubin 1.7 mg/dl, AST (Aspartate
Aminotransferase) of 1524 U/L, ALT (Alanine Aminotransferase)
of 1258 U/L, alkaline phosphatase of U/L, findings consistent
with liver injury. Patient was then intubated and transferred to
the operating room for an emergent exploratory laparotomy
(indicated for suspected bowel perforation from the gunshot
injury) which showed the hepatic segment 4 entry of the bullet
and exit from the caudate lobe. Injury to the superior pole of the
right kidney was also seen. A cholecystectomy was performed
(to visualize the bullet tract but no injury was noted to the gall
bladder), a drain was placed at the site of the right superior renal
pole injury, and the patient was then transferred to the intensive
care unit (ICU).

CASE REPORT

Thereafter, a CT scan was performed (about eight hours after
the laparotomy to look for additional injuries) using the trauma
protocol. CT of the chest, abdomen, and pelvis was acquired
60 seconds after the administration of 145 ml of IV contrast
(Visipaque 320 mg/ml) and delayed images acquired at five
minutes. CT showed a grade 4 injury (AAST liver injury scale) with
hepatic laceration extending from segment 4 to the caudate
lobe (Figure 1).

A 26-year-old male was brought to the emergency room (ER)
with history of gunshot injury to the upper abdomen about one
hour before presentation. Patient had a GCS (Glasgow Coma
Scale) of 13 when he was brought to the ER (hospital day one),
the airway was maintained, he had tachycardia with a heart rate
of 130 beats/minute, and he was hypotensive with systolic
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Angiogram was performed about 36 hours after the CT scan to
further characterize and possibly treat the vascular injury and
the shunt. Aortogram was followed by selective catheterization
of the superior mesenteric artery (SMA) and celiac arteries
(using a 5 Fr Rosch-Celiac catheter) and their DSA, followed
by super selective catheterization of the hepatic artery (using
a microcatheter and microwire) and DSA evaluation. A total of
60 ml of Visipaque 270 was used and the fluoroscopy time was
4.7 minutes. Transection of the distal proper hepatic artery was
seen along with early visualization of the right portal system,
confirming the arterioportal fistula (Figure 3 and 4). Injury of
the right portal was suspected. There was no evidence of active
extravasation. Findings were communicated to the surgery
team who contemplated further exploration and surgical
management.

Figure 1: Contrast enhanced CT axial image of the upper abdomen
demonstrates an extensive bilobar hepatic laceration (arrowheads)
after a gunshot wound. A serpiginous focus of contrast material is
identified in the hepatic hilum (arrow). The perfusion abnormality
is seen in the hepatic segment 8 (P). A right renal laceration and
perinephric hematoma are also seen.

It also showed intrahepatic right hepatic artery transection and
a suspected abnormal communication between the transected
right hepatic artery and the right branch of the portal vein
(arterioportal fistula), with more intense enhancement of the
right-sided portal venous system (Figure 2). Other findings
were right-sided hemothorax and hemoperitoneum, with no
evidence of active blood or urine extravasation. Right renal
laceration (grade III per AAST kidney injury scale) was also seen.
The ballistic fragment was seen in the subcutaneous right-lower
chest (Figure 1).

Figure 2: Contrast enhanced CT maximum intensity projection image at
the hepatic hilum shows traumatic injury of the hepatic artery (arrow)
with early filling of the main portal vein (arrowhead) suggesting a post
traumatic hepatic arterioportal fistula.

Figure 3: Selective early DSA of the celiac trunk demonstrates a
contained serpiginous focus of contrast at the level of the main hepatic
artery (arrow) and early filling of the right portal branch.

Figure 4. Selective delayed DSA of the celiac trunk shows traumatic
injury of the hepatic artery (arrow). An early portal venous filling
suggests the abnormal communication between the hepatic artery and
the main portal vein (arrowhead).
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A repeat laparotomy was then performed on day four when
the transected right hepatic artery was ligated and a right
trisegmentectomy was performed as there was no flow in the
right portal vein after the ligation of the right hepatic artery,
which would predispose the patient to liver necrosis. Patient
tolerated the surgeries well, but was later found to have
developed a right subphrenic abscess which was treated with
percutaneous drainage on day 14. A right ureteric stent was also
placed for the right renal injury on day 10 and a tracheotomy
was performed on day 25 due to prolonged intubation. Patient
continues to recover without any further complications, at the
time of writing of this manuscript.

DISCUSSION
Hepatic arterioportal fistulas (APF) are the most common
intrahepatic vascular shunts, consisting of a communication
between a hepatic arterial branch and a portal venous
branch. The most common causes of hepatic APFs are trauma,
interventional procedures, and vascular malformations.1
Spontaneous small arterioportal shunts may be associated with
hepatocellular carcinoma and hemangiomas.2 In a series by
Vauthey et al., trauma as the most common cause accounted
for 28%, interventional procedures 16%, congenital vascular
malformations 15%, tumor 15%, and aneurysm 14% of all
reviewed cases.1 APF exposes the portal vascular bed to high
arterial pressures and this also leads to interruption of the
portal venous flow, which causes portal hypertension and its
complications, if not treated early. The common presentations
of symptomatic intrahepatic APFs include gastrointestinal
bleeding, ascites, congestive heart failure, abdominal pain, and
diarrhea.1
The first case of APF secondary to liver biopsy was reported
by Preger in 1967.5 APFs after liver biopsy have been reported
with a frequency of about 5.4-10 %. Most resolve spontaneously
within 12 weeks as they are small and peripheral. Rarely they
may be centrally located and grow, leading to clinical symptoms
development.6 Doppler ultrasound is typically employed as an
initial screen, with high-flow velocities and arterial waveforms
in the portal vein. Turbulence with reversal of flow may also be
present in the portal vein.
Cross sectional imaging using dynamic contrast enhanced CT
and MRI can diagnose and characterize APFs. Due to the fistula,
there is an early increased attenuation of a peripheral and central
portal vein compared with the main portal vein, and “doublebarrel” or “rail-tract” signs. A segmental area of transient hepatic
enhancement is seen during the arterial phase as a wedgeshaped geographic area of hyperenhancement, due to highpressure arterial blood passing into a low-pressure portal vein
branch.2-4,7 Guzman et al. introduced a classification system for
APF with therapeutic implications. Small, peripheral, intrahepatic
APFs (Type 1) with minimal physiologic consequences are
most commonly caused by percutaneous liver biopsies. They
usually resolve spontaneously and thus can be observed with
ultrasound imaging, as they tend to thrombose within one
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month. Large, central APFs (Type 2) can be intrahepatic or
extrahepatic and are often caused by abdominal trauma and
erosion of a splenic artery aneurysm into the portal system. They
can cause increased portal venous pressure with enough flow
and thus require treatment by transcatheter embolization with
surgical approach reserved only for complex cases. Congenital
APFs (Type 3) tend to be diffuse and intrahepatic and difficult
to manage, requiring varying transcatheter and often surgical
treatments.8
Digital subtraction angiography is the gold standard in the
diagnosis, treatment planning, and follow-up of APFs. APFs were
treated with surgical ligation of the supplying artery in the past,
however, endovascular transcatheter arterial embolization is
now the treatment of choice. Embolization is directed towards
selective closure of the fistula and preservation of adjacent
normal vasculature.9 Various embolization agents have been
used such as: stainless-steel coils, detachable balloons, onyx,
and cyanoacrylate glue.10
Our patient developed the APF due to a gunshot injury to the
liver, leading to a communication between the right hepatic
artery and the right branch of portal vein. The fistula developed
because of direct injury to the right branch of portal vein and
the right hepatic artery. The right branch of the portal vein was
supplied only by the fistula without any portal venous perfusion.
The ligation of the transected right hepatic artery would have
caused liver necrosis, so a right hepatic trisegmentectomy was
performed to treat this large APF.

CONCLUSION
We describe a case of a large APF secondary to gunshot injury,
CT and DSA imaging features of this rare pathology, and
subsequent surgical treatment. DSA is the gold standard in the
diagnosis and treatment, but surgery may be needed for large
hepatic arterio-fistulas.
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CLINICAL CASE OF THE MONTH

A 65-Year-Old Woman with Left
Main Coronary Artery Thrombosis
Bashar Ababneh, MD, Vijay Ravipati, MD,
Murtuza Ali, MD, Fred Lopez, MD

Cardiogenic shock due to left main coronary artery thrombosis is rare and associated with high mortality and
poor prognosis. Urgent revascularization and hemodynamic support are vital to improving survival. We discuss
a case of left main thrombosis as a culprit for myocardial infarction.

CASE PRESENTATION
A 65-year-old woman with past medical history of psoriasis,
hypertension, hyperlipidemia and smoking presented to
the emergency department (ED) with a five-day history of
intermittent palpitations that became persistent and increased
in intensity the morning of presentation and were associated
with fatigue. She denied any other symptoms. She was not taking
any medications and was allergic to codeine. She denied use of
alcohol or illicit drugs. Her family history was noncontributory.

catheterization laboratory for coronary arteriography. After right
coronary artery (RCA) injections were completed, left coronary
arteriography was conducted. Arteriography of the left coronary
artery (LCA) demonstrated a thrombotic lesion in the left main
artery (LM), and the patient began experiencing chest pain,
diaphoresis, and nausea (Figure 2).

In the emergency department, vitals included a pulse of 107
beats per minute, blood pressure of 125/70 mmHg, temperature
of 97.8° F, respiratory rate of 19 breaths per minute, and oxygen
saturation of 100% on room air. Her physical examination was
unremarkable. The presenting electrocardiogram revealed
sinus tachycardia, ST elevation in aVR and diffuse ST-segment
depression (Figure 1).

Figure 1: The presenting electrocardiogram in the emergency
department, showing sinus tachycardia, diffuse ST-depression in the
inferoposterior leads, with ST elevation in lead avR.

The patient received a 325mg aspirin tablet and her palpitations
resolved. D-dimer and urine toxicology screen were negative.
Cardiac enzymes were mildly elevated. After evaluation by
the cardiology team, the patient was taken urgently to the
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Figure 2: Antero-posterior/caudal image of the left coronary artery
before intervention. Arrow points to the LM artery thrombosis. LM: left
main artery; LAD: left anterior descending artery; LCx: left circumflex
artery.
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At this time, tachycardia worsened and the patient became
hypotensive. Diagnosis of evolving cardiogenic shock and
ongoing angina forced percutaneous coronary intervention (PCI)
of the LM. An intra-aortic balloon bump (IABP) was advanced
through the right femoral artery but shock persisted. Due to
ongoing worsening hypotension and concern for pulmonary
edema from cardiogenic shock, the patient was emergently
intubated. A drug eluting stent was deployed in the LM artery
extending into the left anterior descending (LAD) artery and
balloon inflations in the ostial left circumflex (LCx) artery and
subsequently kissing balloon inflations in the LM/LAD and LM/
LCx arteries were performed using 3.0mm and 2.5 mm balloons
(Figure 3).

Figure 3: Antero-posterior/caudal image of the heart after intervention.
LM: left main artery; LAD: left anterior descending artery; LCx: left
circumflex artery.

The patient remained in shock in spite of successful PCI, IABP, and
three inotropes. The decision was made to place an Impella CP
heart pump device (Abiomed, Danvers, MA) for cardiopulmonary
support. A transvenous temporary pacemaker was also placed
for transient complete heart block. At this point, the patient
was transported to the cardiac care unit on maximal doses of
dopamine, norepinephrine, and epinephrine, along with Impella
mechanical circulatory support.
Over the next 24 hours, the patient hemodynamics improved
significantly and she was extubated. She was also successfully
weaned off the inotropic and vasopressor agents as well as
the mechanical circulatory support. A permanent pacemaker
was placed due to recurrent atrioventricular block. The patient
was discharged home on dual antiplatelet therapy and highest
tolerated guideline-directed medical therapy. On follow up, the
patient remains asymptomatic.

DISCUSSION
Significant LM coronary artery disease presents in about 3%
of patient undergoing coronary angiography¹ and 4-10% of
patients with unstable angina or NSTEMI.2 Myocardial infarction,
either non-ST-segment elevation (NSTEMI) or ST-segment
elevation (STEMI) myocardial infarction, due to left main
thrombosis is rare.³ Widimskya et al., concluded in their registry
that the LM coronary artery was the culprit vessel in 97 out of
6742 patients with acute myocardial infraction (1.4%). Only 36%
of these patients had a Thrombolysis in Myocardial Infarction
(TIMI) 0-2 flow distal to the lesion.³
Acute myocardial infarction due to left main disease carries
a very high mortality, especially if the patient presents with
cardiogenic shock.4,5 In a meta-analysis conducted by Vis et al.,
26% of patients who present with NSTEMI or STEMI due to left
main disease presented with cardiogenic shock. This subgroup
of patients had a 30-day mortality five-fold higher than those
who did not present with cardiogenic shock (57% vs 11%
respectively)4.
The management of unstable patients with acute myocardial
infractions due to LM artery disease is quite challenging,
because they need hemodynamic support as well as rapid
revascularization of an inherently complex lesion. National
guidelines for management of patients with unstable angina/
NSTEMI give coronary artery bypass surgery (CABG) a Class I
indication if LM disease is the culprit and a IIa indication for PCI
if the patient is not a CABG candidate. The same guidelines give
PCI a class IIa recommendation in STEMI patients if it is feasible
to perform quickly and safely.6 In patients with cardiogenic
shock, ACA/AHA/SCAI guidelines for PCI give consideration of
percutaneous mechanical circulatory support (MCS) a Class Ib
indication.8 A number of percutaneously inserted devices are
currently available; these include IABP, Impella (2.5, CP, or 5.0),
Tandem Heart, extracorporeal membrane oxygenation (ECMO),
and surgically placed left ventricular assist devices. The goals of
MCS include the ability to prevent systemic shock syndrome by
maintaining vital organ perfusion, reducing left ventricular filling
volumes and myocardial oxygen consumption, augmenting
coronary perfusion, limiting infarct size, and supporting
circulation during complex intervention.8 In our case, we first
placed an IABP which typically provides an extra 0.5-1 L/ min
of cardiac output, decreases myocardial oxygen consumption,
and increases coronary artery perfusion.7 However, patients
must have a modicum of left ventricular function and electrical
stability for an IABP to be effective. The IABP, in addition to the
pharmacologic support, proved to be insufficient hemodynamic
support to bridge the patient over cardiogenic shock to
recovery. As a result, cardiopulmonary support was escalated
using an Impella CP. The Impella CP provides nonpulsatile flow
up to an additional 3-4 L/min of cardiac output. The Impella 2.5
device (which we did not use) would have provided 2.5 L/min
of additional cardiac output. Compared to IABP, Impella devices
support cardiogenic shock by providing more cardiac output
and systemic perfusion. In addition, these devices conceivably
further reduce native left ventricular stroke work, filling volume,
J La State Med Soc VOL 170 MAY/JUNE 2018
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and myocardial oxygen demand.8
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RADIOLOGY CASE OF THE MONTH

Uterine Rupture in the Setting of a Müllerian
Duct Anomaly
Mark Rocco, MD, Chau Vo, DO, Leslee C. McNabb, MD, Jeremy Nguyen, MD

A 33-year-old woman with known twin pregnancy presents at 16 weeks gestation with a
five-day history of severe intermittent abdominal pain. Vital signs are within normal limits.
Physical exam reveals diffuse abdominal tenderness and intermittent rebound tenderness
over the right lower quadrant.

IMAGING FINDINGS
Figure 1 is a non-contrast axial T2 weighted MR image of the pelvis demonstrating a large complex mass with mixed signal
characteristic reflecting residual portions of the gestational sac and hemorrhage where the left uterine horn ruptured (arrowhead).
The fetus can be identified in the right adnexa inferior to the cecum (arrow). Figures 2 and 3 are sagittal T2 weighted MR images of
the pelvis which show hemorrhage along the left uterine horn and the fetus in the right adnexa, respectively (arrowheads). A single
intrauterine pregnancy was also identified (image not shown).
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RADIOLOGICAL DIAGNOSIS Ruptured pregnancy
CASE REPORT
A 33-year-old woman with a history of twins pregnancy
at 16-weeks gestation presented with severe intermittent
abdominal pain. Ultrasound at presentation revealed only one
viable intrauterine fetus, with the second fetal part seen adjacent
to peristalsing bowel. Subsequent MRI showed the non-viable
fetal parts inferior to the cecum, as well as a ruptured left uterine
horn. Exploratory laparotomy was performed and a bicornuate
uterus was identified. The non-viable fetus was removed and the
ruptured uterus was repaired. Twin A remained viable and was
delivered without complications by cesarian section at 35-weeks
gestation.

DISCUSSION
Müllerian duct anomalies are a group of uterine malformations
that include arcuate, bicornuate, septate, unicornuate with
or without a rudimentary horn, and uterus didelphys.¹ The
frequency of having one of these abnormalities is approximately
4%, but the true incidence in the general population is difficult
to determine because many patients are asymptomatic with
an unremarkable pregnancy course.1,2 While minor defects
such arcuate uterus appear to have little impact on obstetric
outcome, more pronounced abnormalities have been
associated recurrent pregnancy loss, early miscarriage, preterm
delivery, preeclampsia, malpresentation, low birth weight, and
perinatal mortality.1,3 Uterine rupture in the setting of Müllerian
duct anomalies is rare outside of previous cesarean section, but
may present as a ruptured ectopic pregnancy implanted in the
interstitium or cornu of bicornuate uterus or implantation of the
embryo in a non-communicating rudimentary uterine horn.3,4
It is well known that previous cesarean section is the most
significant risk factor for uterine rupture and occurs in 1%
of women undergoing vaginal birth after cesarean section.5
Rupture of the unscarred uterus is rare, and risk factors include
trauma, multiparity, uterine distention, active labor, and use of
uterotonic and cervical ripening drugs.5,6,7 Patients with Müllerian
duct anomalies are at increased risk for interstitial pregnancy,
which results in rupture and life-threatening hemorrhage.4,8
Multiple imaging modalities are available to detect suspected
uterine malformations. MRI is currently considered the gold
standard for diagnosis, but 3D transvaginal ultrasound has the
highest diagnostic accuracy. 2D ultrasound is generally the
most common first line study, although sensitivity is only 60%.
Hysterosalpingography and saline infusion sonohysterography
can also be useful in diagnosis. MRI can differentiate between
a muscular or fibrous septum, and can accurately measure the
extent to which the septum extends into the uterus. Patient
with uterine anomalies are highly associated with renal
malformations, thus should prompt kidney evaluation.3
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Identification of a uterine anomaly may also prompt suspicion
for interstitial pregnancy. These are difficult to detect and can
mimic an intrauterine pregnancy due to partial implantation
in the endometrial cavity. They are surrounded by a layer of
myometrium, and have the potential to develop into the early
second trimester, increasing the risk for severe hemorrhage.4,8,9
On transvaginal ultrasound, diagnosis is suggested by an empty
uterine cavity, an intrauterine gestational sac or decidual reaction
located high in the fundus, and a myometrial mantle less than
5 mm.10 The interstitial line sign might also suggest interstitial
pregnancy.8,10 Except for an empty uterine cavity, sonographic
criteria are only reproducible in the first trimester. It has also
been suggested that a thick myometrial bridge separating a
twin pregnancy might be unique to heterotopic interstitial
pregnancy.11 When ultrasound results are equivocal, MRI can aid
in diagnosis but should only be considered in hemodynamically
stable patients, as delay of treatment increases the risk of rapid
life-threatening blood loss.4,8,9
Uterine rupture and ruptured ectopic pregnancy are medical
emergencies that requires prompt treatment of hemodynamic
instability and urgent surgical evaluation.4,5 If high a high risk
pregnancy is detected early, methotrexate or local injection of
potassium chloride can be used for conservative management of
pregnancy in a non-communicating horn or interstitial location.
However, use of abortive drugs is contraindicated in heterotopic
pregnancy and surgical options should be offered.4,12
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Aspiration Risk Using
Abdominal Imaging
Alan D. Kaye, MD, PhD, Gregory J. Bordelon, MD, James
Riopelle, MD, Thea Moran, MD, James H. Diaz, MD, DrPH

Aspiration is a major cause of airway related morbidity and mortality and the number one cause of
adult respiratory distress syndrome (ARDS).¹-⁴ In this regard, gastric distension, seen in a number of
physiological and pathophysiological processes in the setting of anesthesia induction is most often assessed
utilizing clinical history. A case is reported in which the anesthesiologist evaluated an existing computed
tomographic scan that identified gastric distension and high risk for potential pulmonary aspiration.
Preoperative nasogastric suctioning was performed to decompress the stomach and eliminate the risks
of aspiration. The preoperative CT scan may provide a better assessment of pulmonary aspiration risks
from gastric distension than suspicion and clinical assessment. In many patients, these scans are readily
available, but not utilized by the anesthesiologist in the preoperative setting. In addition, the preoperative
review of other abdominal imaging studies, such as ultrasound and magnetic resonance imaging (MRI), may
also provide objective confirmation of gastric distension and increased risks of intraoperative pulmonary
aspiration.

INTRODUCTION
Aspiration of gastric contents is the most frequent cause of
airway-related death during anesthesia.¹-² In a recent British
report, aspiration was the single most common cause of fatality
in anesthesia events accounting, in all its forms, for 26% of
all anesthesia cases and 50% of anesthesia deaths.¹ Gastric
distension is a high-risk factor for pulmonary aspiration and may
be undetected preoperatively. In this case report, a patient with
gastric distension was identified preoperatively by review of his
diagnostic abdominal CT studies. The preoperative CT scan may
provide a better assessment of pulmonary aspiration risks from
gastric distension than suspicion and clinical assessment. In
addition, the preoperative review of other abdominal imaging
studies, such as ultrasound and magnetic resonance imaging
(MRI), may also provide objective confirmation of gastric
distension and risks of intraoperative pulmonary aspiration.

CASE REPORT
A 62-year-old male presented to the emergency department
with a three-day history of nausea, vomiting, fever, chills, and
severe abdominal pain. A preoperative CT scan confirmed a
diagnosis of acute appendicitis with rupture. Although not an
image from the patient presented here, Figure 1 is a noncontrast
CT scan of the abdomen and pelvis axial view demonstrating a
distended stomach (S = stomach). Figure 2 is a noncontrast CT
scan of the abdomen and pelvis sagittal view demonstrating a
distended stomach (S = stomach).
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Figure 1. Noncontrast CT scan of the abdomen and pelvis, axial view,
demonstrating a distended stomach (S).
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Table 1: Risk Factors for Pulmonary Aspiration

Patient factors

Figure 2. Noncontrast CT scan of the abdomen and pelvis, sagittal
view, demonstrating a distended stomach (S).

The patient was scheduled for immediate laparoscopic
appendectomy. The CT scan was reviewed by the anesthesiologist
preoperatively.
In addition to appendix rupture and free
peritoneal fluid, the CT scan demonstrated a full stomach
posing significant risks of pulmonary aspiration on induction of
general anesthesia. The anesthesiologist inserted a nasogastric
(NG) tube (Salem Sump, #16 French) and drained 900 milliliters
of dark green fluid from the stomach. An additional 600 ml of
gastric contents was drained intraoperatively. The anesthetic
and laparoscopic appendectomy proceeded uneventfully, and
the patient was discharged from the hospital on postoperative
day two.

DISCUSSION
Pulmonary aspiration is a significant cause of anesthesiaassociated airway related mortality. Preoperative review of
recent abdominal imaging may permit early placement of
a NG tube to relieve gastric distention and reduce the risks
of intraoperative pulmonary aspiration. Although gastric
distension is a major risk factor for pulmonary aspiration, other
risk factors predispose patients to aspiration risks and often
coexist with gastric distension. In 2004, Asai reviewed the
major risk factors for pulmonary aspiration (Table 1).³ Table 2
summarizes the available strategies for reducing aspiration risk.³
When gastric distension and aspiration risk are suspected,
patients are typically scheduled for rapid sequence endotracheal
intubation (RSI). During the procedure, positive pressure
ventilation is avoided and anterior cricoid pressure is applied to
gently seal the esophagus against the cervical spine and to limit
the risk of aspiration. Despite becoming a standard of care, RSI
remains controversial. There remains no consensus on the best
physical maneuvers and the best intravenous anesthetics to
support RSI. There is also no consensus on the risks and benefits
of avoiding positive pressure ventilation and applying cricoid
pressure during RSI.⁵-⁶

Risk Factor

Conditions where risk factors exist

Full stomach

Emergency surgery
Inadequate fasting time
Gastrointestinal obstruction

Delayed gastric
emptying

Systemic disease (e.g., diabetes mellitus, chronic
kidney disease)
Recent trauma
Opioids
Raised intra-cranial pressure
Previous gastrointestinal surgery
Pregnancy (including active labor)

Incompetent lower
esophageal sphincter

Hiatal hernia
Recurrent regurgitation
Dyspepsia
Previous upper gastrointestinal surgery
Pregnancy

Esophageal diseases

Previous gastrointestinal surgery
Morbid obesity

Surgical factors

Upper gastrointestinal surgery
Lithotomy or head
down position
Laparoscopy
Cholecystecomy

Anaesthetic factors

Light anaesthesia
Supraglottic airways
Positive pressure
ventilation
Length of surgery >
2 hours
Difficult airway

-

First generative supraglottic airway devices

-

Device factors

Table 1. Risk factors for pulmonary aspiration [2] (Table borrowed
with permission from Continuing Education in Anaesthesia, Critical
Care, & Pain 2014; 14.4: 171-175)³

Table 2: A summary of the available strategies for reducing aspiration risk
Mode of reducing risk

Mechanism to reduce risk
Reducing gastric volume

Preoperative fasting
Nasogastric aspiration
Prokinetic premedication

Avoidance of general anaesthetic

Regional anaesthetic

Reducing pH of gastric contents

Antacids
H2 histamine antagonists
Proton pump inhibitors

Airway protection

Trachael intubation
Second-generation supra-glottic airway
devices

Prevent regurgitation

Cricoid pressure
Rapid sequence intubation

Extubation

Awake after return of airway reflexes
Position (lateral, head down, or upright)

Table 2. A summary of the available strategies for reducing aspiration
risk.²
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Awake flexible fiberoptic tracheal intubation is the gold standard
for management of anticipated difficult tracheal intubation,
but the maintenance of the necessary psychomotor skills for
fiberoptic intubation may pose a significant problem.⁷ Closed
claims analysis has found poor outcomes in two clinical scenarios
of awake intubation: (1) sedation/airway instrumentation in
the presence of pharyngeal infection; and (2) induction of
anesthesia after unsuccessful attempts at awake intubation due
to technical problems or lack of patient cooperation.⁸
Gastric decompression by preoperative NG tube placement
affords another way to avoid pulmonary aspiration without
the need to resort to RSI or awake fiberoptic endotracheal
intubation. In order to use NG tube placement to its greatest
advantages, preoperative abdominal imaging should be
reviewed in order to confirm gastric distension and benefit
from the decompression of retained gastric contents. As in
the case reported, patients with acute abdominal pain are
likely to have a recent cross sectional imaging study that will
demonstratethe presence or absence of gastric distention.
Radiographic imaging is important in the diagnostic work up
of acute abdominal pain. Imaging can identify which patients
will most likely benefit from conservative therapy and which
patients will benefit from surgical management. Conventional
radiography is often the initial imaging examination ordered
because it is available and easy to perform, however, CT and
ultrasound imaging frequently yield more useful information
across more potential diagnoses than conventional radiography.
In a study by Ahn et al.,⁹ CT specificities approached 100% for
bowel obstruction, urolithiasis, appendicitis, pyelonephritis,
pancreatitis, and diverticulitis. In another study by McKersie,¹⁰
nonenhanced helical CT yielded a higher sensitivity, specificity,
and accuracy compared with a three view acute abdominal
series (96% vs 30%, 95.1% vs 87.8% and 95.6% vs 56%, p<0.5).
Bedside ultrasound is another option in the event that a
pre-intubation conventional X-ray or CT imaging does not
demonstrate the stomach contents well. Bedside ultrasound
has recently been proposed as useful in the following common
clinical scenarios: (1) patients who have not followed fasting
guidelines because of either noncompliance or urgency of
the medical condition; and (2) patients with delayed gastric
emptying due to a comorbidity and patients with unreliable
histories.¹¹-¹⁶ In order to perform a bedside US exam, the gastric
antrum is imaged with a curved array 2- to 5- MHz transducer
(patient weight >40 kg) in the epigastric sagittal plane. The best
images are obtained with patients in either the right lateral
decubitus or supine position. Thin and thick fluids as well as
solid food can be differentiated and volumes can be discerned
thus putting forward a potential for aspiration risk.¹⁶-¹⁹
Gupta et al.¹¹ confirmed ultrasound to be highly accurate
in diagnosing the exact cause of acute abdomen
with high overall predictive accuracy of 98.3% and
sensitivity of 90% compared to conventional X-rays.
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Although plain x-rays of the abdomen were usually diagnostic
in gastrointestinal perforations and obstructions, psoas abscess,
and renal colic, they only demonstrated an overall predictive
accuracy of 4.1% and sensitivity of 60%.¹¹-¹⁵ The high accuracy of
cross sectional CT imaging and ultrasound with fast throughput
has identified both CT and ultrasound as the preferred modalities
in imaging patients with acute abdominal pain.
Nevertheless, there are limitations to bedside US. Visualization
of gastric contents may be reduced if air is either in the stomach
or intervening soft tissues. Postoperative stomach remnants
or intervening soft tissues. Postoperative stomach remnants
following subtotal gastrectomy and hiatal hernia repairs may
also make gastric contents difficult to visualize. Lastly, technical
skill is needed to perform a valid ultrasound study.
MRI is the latest modality for imaging of the acute abdomen.
MRI avoids the hazards associated with radiation and iodinated
contrast agents. MRI also affords superior soft tissue visualization
compared to CT and ultrasound. Although MRI has been used
to study gastric distention and emptying, its use in an urgent
setting is not cost-effective as compared to abdominal CT and
ultrasound imaging.¹⁹-²⁴ In addition, MRI applications are limited
in patients with pacemakers, prosthetic joints, and vertebral
hardware. Lastly, MRI studies are poorly tolerated by patients
with claustrophobia.
In summary, gastric distension is a high-risk factor for pulmonary
aspiration and may often go undetected preoperatively. In this
case report, a patient with gastric distension was identified
preoperatively by review of the diagnostic abdominal CT scans.
The preoperative CT scan may provide a better assessment of
pulmonary aspiration risks from gastric distension than just
suspicion and clinical assessment.
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The Epidemiology of Fatal Accidental
Overdoses in East Baton Rouge Parish from
2013-2016: A Four Year Study
Jacob Stover, Joseph Grace

Since 2013, drug overdoses have increased substantially in East Baton Rouge (EBR) Parish. While on the
national scale the opioid epidemic has been given significant media attention, fatal accidental overdoses
in EBR have not been thoroughly investigated to discern any endemic characteristics (for the purpose of
this paper anytime “overdose” is mentioned it is a fatal, accidental overdose). This study sought to identify
and tabulate several characteristics of fatal accidental overdoses in EBR from 2013-2016, primarily focusing
on the demographics of the decedents, the location of overdoses by ZIP code, and the drugs involved. The
study found that opioids, including heroin, played a role in 81% of fatal overdoses in EBR from 2013- 2016,
and overdoses involving heroin increased by 51% between 2014 and 2015. Similar to what has been seen
nationally, beginning in 2016, fentanyl related deaths in EBR jumped to unprecedented levels, contributing
to more deaths than all previous years combined. We found that benzodiazepines were exceedingly
common, effectively just as prevalent as heroin, and that opioids were concurrently used in 92% of cases
that involved benzodiazepines. Our study also showed that women near the average age of menopause
made up over 60% of all female overdoses that did not involve heroin. Of the 47 ZIP codes in EBR, seven
were responsible for 63% of the overdoses in the parish, and only one was significantly below the median
household income of Louisiana, the remainder were split between the average or significantly higher.

INTRODUCTION
East Baton Rouge Parish has been deeply impacted by the
opioid and prescription drug abuse epidemic that has struck the
U.S. Recently EBR has seen an increase in non-fatal overdoses,
especially those involving heroin. Most alarmingly, since 2015,
there has been a significant rise in fentanyl related deaths. This
study was created to try and identify any trends in the overdoses
experienced by the parish between 2013 and 2016. Variables
such as age, gender, race, drugs involved, ZIP code where the
overdose occurred, and month when the overdose occurred
were tabulated and analyzed. The overdoses studied in this
survey were put into one of two categories, those that involved
heroin and those that did not, and then analyzed. It is the hope
of the authors that any trends identified by this study can be
used by healthcare, government, and law enforcement officials
to develop and improve measures to address this problem.

METHODS
For purposes of this experiment the only fatal overdoses which
were tabulated were those determined to be accidental in
nature by the EBR Coroner’s Office.
Samples of blood, urine, tissue, and/or vitreous were taken from
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each decedent for analysis. Toxicology samples were shipped
to and analyzed by either AIT Laboratories or NMS Labs for the
presence of drugs and their metabolites.
Overdoses were divided into two categories: Those that involved
heroin, as indicated through the presence of 6-Monoacetyl
Morphine, and those that did not, from January 1, 2013December 31, 2016. Decedent demographic information, the
compounds that were present in their toxicology, the ZIP code
where the overdose occurred, and the ZIP code of the decedent’s
residence were recorded for each overdose case.
The presence of the following classes of drugs were
recorded in the spreadsheet for each individual case:
opioids, benzodiazepines, cocaine, amphetamines and
methamphetamines, anti-depressants, fentanyl (also included
within the opioid results), and “other.” The “other” category was
for compounds that did not show up on a regular basis across
the study, including but not limited to: synthetic cannabinoids,
cocaethylene, acetaminophen, and beta-blockers.
If an individual was transported to a hospital after overdosing
and later died as a result of the overdose, then the ZIP code of
where the individual overdosed was entered for the location,
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not that of the hospital which they were transported to.

RESULTS

The final data for each study were analyzed to determine the
total number and proportion of each drug class involved in
accidental fatal overdoses, the distribution of accidental fatal
overdoses by race, age, and gender, and the distribution of fatal
accidental overdoses by ZIP code.

From 2013-2016 there were 296 total overdoses, with 137
overdoses involving heroin and 159 not involving heroin. Opiates,
including heroin and fentanyl, played a role in the overwhelming
majority of cases. Benzodiazepines were the second most
prevalent class of drug, and were found in 134 overdoses, nearly
the exact same amount as heroin. Cocaine appeared in 80
overdoses, amphetamines and methamphetamines contributed
to 65 overdoses, and antidepressants were present in 29 (Tables
1 & 2).

Table 1: Number of fatal accidental overdoses each drug occurred in by year from 2013-2016 in East Baton Rouge Parish.
Year

Drug
Opioids

Benzodiazepines

Cocaine

Amphetamines

Other

Antidepressants

Fentanyl

2013

49

34

17

5

11

13

1

2014

52

35

15

7

6

1

1

2015

70

42

19

23

24

11

6

2016

70

24

30

30

19

4

17

Total Instances

241

135

81

65

60

29

25

Table 2: Number of Overdoses
Year

Heroin Present

No Heroin Present

Annual Combined Total

2013

35

27

62

2014

27

37

64

2015

41

40

81

2016

34

55

89

Total

137

157

296

Table 2: Yearly totals of fatal accidental heroin and non-heroin involved overdoses from 2013-2016 in East Baton Rouge Parish.
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The majority (64%) of overdose victims were male, with
79% of heroin overdoses being in males. The average age
of male heroin overdoses was 35 years and for female
heroin overdoses was also 35 years old. The average age
for male non-heroin overdoses was 38 years old and for

female non-heroin overdoses was 45 years. The 40-55 year-old
cohort was responsible for the majority (more than 60%) of
non-heroin overdoses in females (Figures 1 & 2).

Figure 1: Population pyramid for heroin involved overdoses from 2013-2016.

Figure 2: Population pyramid for non-heroin involved overdoses from 2013-2016.
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Amphetamines, cocaine, and non-heroin opioids, including
fentanyl, grew in prevalence throughout each year, while
heroin and benzodiazepines fluctuated or remained constant.
Benzodiazepines dropped from being in approximately 52%
of overdoses from 2013-2015 to being present in only 27% of
overdoses in 2016. Fentanyl overdoses grew exponentially
from one case in both 2013 and 2014, to six in 2015, and then
nearly tripled to 17 in 2016. The prevalence of amphetamines
and methamphetamines in overdoses rose from being in 8% of
overdoses in 2013 to 33% in 2016.
If an individual overdosed on benzodiazepines they also used
opioids concurrently in 93% of cases.
From 2013-2016 ZIP code 70816 had the most heroin involved
overdoses at 22, and the most overdoses overall with 38 total.
ZIP code 70815 had the most non-heroin overdoses at 17, and
the second most overdoses overall with 30. Seven ZIP codes in
EBR had over 20 fatal overdoses from 2013-2016: 70808 (21),
70810 (22), 70805 (23), 70806 (24), 70809 (27), 70815 (30), and
70816 (38).
101 (73.72%) of individuals who overdosed on heroin were
White, 34 (24.82%) were Black, and two (1.46%) were Hispanic.
115 (72.33%) of individuals whose overdoses did not involve
heroin were White, 44 (27.67%) were Black, and one (0.63%) was
Hispanic.

DISCUSSION
As evidenced by these findings, EBR is caught amid the
nationwide prescription drug and heroin epidemic, with growth
rates surpassing those of many states, which can be seen in the
spike in heroin deaths between 2014-2015.¹
Of the seven ZIP codes where the majority of overdoses occurred,
only one (70805) was more than $10,000 had an average
household income below Louisiana's average of $45,000. The
remaining six ZIP codes average incomes were evenly split
between those with average income within $10,000 of the state
average (70806, 70815, and 70816), and those with an average
income $10,000 greater than the state average (70808, 70810,
and 70809). This spread in average income across the ZIP codes
shows that the overdose epidemic is hitting the middle and
upper class portions of EBR the hardest.
The rapid growth in 2016 in fentanyl’s presence among
fatal overdoses is alarming. 2016 saw more fentanyl related
overdoses than the previous three years combined. The fact that
over half of the overdoses which involved fentanyl occurred in
the final four months of the year is noteworthy. This dramatic
spike appears to herald the arrival of fentanyl and high potency
synthetic opioids to EBR, a problem which until now EBR had
largely avoided, unlike Acadian and the Greater New Orleans
Area which began seeing fentanyl overdoses much earlier in
2016.² This sudden rise in fentanyl related deaths necessitates
further research to determine the etiology of its proliferation

and a rapid response by law enforcement and health officials to
stem its growth before it develops into an even larger problem.
Our finding that heroin and benzodiazepines are nearly
identical in their prevalence in overdoses is a disturbing trend.
No drug was more common than benzodiazepines, except for
opioids when heroin was included in their total count. In fact,
Benzodiazepine associated overdoses in EBR would be more
common than heroin overdoses if it were not for the sudden
drop in benzodiazepine overdoses in 2016. The problem is so
significant that EBR’s average rate of fatal overdoses involving
combined benzodiazepines and opioids of 51.86% was over
double the national average of 23%.³ A follow up study is
necessary to determine if there has been a continued drop in
combined opioid and benzodiazepine overdoses since the CDC
started advising physicians to not concurrently prescribe the
two drugs and required a black box label stating the dangers
of combined usage be placed on the drugs’ packaging in March
2016. Going forward, benzodiazepine abuse should receive as
much focus as heroin due to its equally, if not greater, impact on
the drug abuse epidemic.
The high prevalence of benzodiazepines in EBR could be due
to over-prescription of the drug to patients throughout the
state of Louisiana itself. A recent study by the CDC ranked
Louisiana 7th in prescribing rates for both benzodiazepines
and prescription opioids.⁴ In our study we found that those
overdoses which involved prescription opioids, but not
heroin, were 20% more likely to include benzodiazepines than
heroin involved overdoses. Since these are prescription drugs,
healthcare professionals should be at the center of curtailing the
benzodiazepine overdose rates through patient education and
informed prescribing practices.
The high average age of female non-heroin overdoses relative to
all other overdoses is noteworthy. This trend necessitates further
investigation to determine what underlying factors might explain
this finding, and whether this is a regional anomaly confined to
EBR or part of a broader national trend. For instance: is this an
outgrowth of females having a greater diagnosis and prescribed
treatment rate for depression and anxiety than males?⁵ Ergo, if
they have more access due to a higher rate of prescription, is
there a greater likelihood that females will overdose on these
traditional anti-anxiety or anti-depressant medications?
The skew of non-female heroin overdose victims to favor the
ages 40-55 is especially interesting since it evenly brackets the
average age of women in the U.S. who undergo menopause,
approximately 50 years old.⁶ While substance abuse can
contribute to the beginning of menopause, it is not known if
the changes which occur during menopause cause an increased
likelihood of substance abuse.⁷ It is the belief of the authors that
this population is possibly acting independently of the much
larger drug abuse epidemic and should be studied specifically
in future studies.

CONCLUSION
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The proliferation and prevalence of drug overdoses, especially
those related to heroin and prescription opiates in EBR,
necessitates immediate attention by both local and state offices
to stem its growth. The rise of synthetic opioids, especially
fentanyl, has already been seen in other regions of the U.S.,
with deadly results. States such as Florida have shown that the
implementation of new rules and regulations can abate and
decrease opioid and heroin abuse effectively.⁸
The distribution of ZIP codes to favor the middle and uppermiddle class provides for an exact area and demographic
to approach for treatment. By focusing on these ZIP codes
specifically, the drug abuse epidemic may hopefully be easier
contained if not quelled by targeted intervention.
While much of the focus has been on opioids, especially heroin
and fentanyl, the role of benzodiazepines cannot be ignored any
longer. Benzodiazepines have proven to be just as, if not possibly
more common than heroin, and are more easily addressed
through improved healthcare practices and guidelines than an
illicitly manufactured drug. The new guidelines put forth by the
CDC on concurrent benzodiazepine and opioid prescriptions are
promising and should be monitored for any impact they have
on curtailing prescription abuse.
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Guillain-Barré Syndrome in
Louisiana
Benjamin Munley, MPH, Sean Simonson, MPH, Raoult Ratard, MD

Cases of Guillain Barré Syndrome (GBS) were extracted from the Louisiana Hospital Inpatient Discharge
Database for the period 1999 to 2014. There were 1,996 unduplicated cases for an average of 124 cases
per year and a yearly annual incidence ranging from 2.3 to 3.4 /100,000. The lack of standardized case
Table 2: Comparison of Pre- and Post-rotation Test Scores
definition may be the cause of the slight discrepancies between incidence of GBS in different countries.
But in general the epidemiologic situation of GBS is fairly similar with that of other countries. There was
no significant increasing trend throughout the period. There was no difference in distribution by sex but
a very significant increase in older age groups. The concurrent diagnoses were infections, neurological
conditions or pneumonia. In this study Campylobacter infections are described in relation with GBS.

INTRODUCTION
In Louisiana, changes in specific disease trends, particularly
the emergence of the Zika virus, could result in an increase in
the number of Guillain-Barré Syndrome (GBS) cases captured
by the state’s surveillance system. Because GBS was not a
reportable condition, cases were only captured through the
Louisiana Hospital Inpatient Discharge Database (LAHIDD), an
aggregate database of Louisiana hospitals’ discharge data which
is representative of statewide hospitalizations. The objective of
this article is to describe the burden of GBS in Louisiana as well
as examine the trends in GBS with respect to known associated
health conditions over the period of 1999-2014.
History
Guillain-Barré syndrome (GBS) was first described in the medical
literature in 1859 by French physician Jean-Baptiste Octave
Landry in a report describing 10 cases with slightly varying
presentations of “ascending paralysis” and poor prognoses. In
1916, the French physicians Georges Guillain, Jean Alexandre
Barré, and Andre Strohl, described two cases similar to Landry’s
originals. Their article described two French soldiers with motor,
reflex, and slight sensory deficits as well as muscle tenderness,
alterations in nerve conduction, and unexplained increases in
cerebrospinal fluid protein. The syndrome became known as
Guillain-Barré Syndrome after subsequent publications did not
include Landry’s or Strohl’s names.
GBS and its associations with other medical conditions
GBS is a post-infectious acute autoimmune disorder of the
peripheral nervous system and has been shown to be associated
with several diseases as well as certain medical treatments.
Common conditions associated with GBS include: minor

respiratory infections, Campylobacter infections, HIV infections,
surgery, certain vaccines, and certain flavivirus infections. The
two most common conditions associated with GBS cases are
minor respiratory infections such as pneumonia, estimated at
50% of GBS cases, and campylobacteriosis, estimated between
26%-60% of GBS cases, based on previous case-control studies
using serological testing for previous campylobacter infections
in GBS cases.¹,²
The association between GBS and flavivirus infections is not new
knowledge. Rather, one of the first articles presenting evidence
of an association came in a 1994 case report detailing Japanese
encephalitis virus (JEV) endemic regions in south India where
21/34 GBS cases identified had serologic evidence of a recent
JEV infection.³
Of new import, however, is the strong association found
between GBS and recent infection with the pandemic Zika
virus. However, prior to the recent Zika pandemic, there had
been no evidence of an association between GBS and the Zika
virus. The first evidence to be gathered of a possible association
came from a study of the Zika virus outbreak in French Polynesia
where 41 of 42 GBS cases identified between October 2013 and
April 2014 were found to have serologic evidence of a past Zika
virus infection.⁴
Pathogenesis Hypothesis
The current theory behind the associations of GBS and recent
infections with certain pathogens like the genus Campylobacter
and flaviviruses suggests the immune response to these
pathogens creates antibodies that are also specific to epitopes
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found on peripheral neurons and their myelin sheaths. The
resulting autoimmune response is thought to be responsible for
the presentation of GBS.

Population and Methods

Surveillance System (NEDDS) Base System (NBS). IDRIS records
confirmed, probable, and suspect cases of reportable diseases
among Louisiana residents. Cases of campylobacteriosis, a
reportable condition in the Louisiana Sanitary Code, were
extracted from IDRIS for years 1999-2014.

The Louisiana Hospital Inpatient Discharge Database Data

Analysis

Data for this study was abstracted from the Louisiana Hospital
Inpatient Discharge Database (LAHIDD). GBS hospitalizations
were identified using the ICD-9 code indicative of GBS diagnoses,
regardless of whether this was coded for in the Main Diagnosis
or one of the eight secondary diagnoses.

Trends in incidence rates were analyzed using the CochranArmitage chi-square test for trend. The Tukey Procedure was
used for multiple pairwise comparisons of rates between
age groups. Comparisons between genders and races were
completed using the stratified Mantel-Haenszel chi-square test.
Rates of increase were compared using a two-sample student’s
t-test. All chi-square tests and pairwise comparisons were
conducted using WinPEPI ver. 11.65. Two sample t-tests were
performed using Microsoft Excel 2016.

The ICD-9 code used for a GBS diagnosis is 357.0 – Acute
Infective Polyneuritis. Concurrent diagnoses of infections were
identified using ICD-9 codes between 001 and 139.8 which
includes all diagnoses indicative of infection with a pathogenic
organism. Concurrent diagnoses of pneumonia were identified
in a similar manner using ICD-9 codes between 480 and 491.9
which includes all acute respiratory conditions. Concurrent
diagnoses of additional neurologic conditions were identified
using ICD-9 codes between 320 and 324.9 which include all
diagnoses of meningitis, encephalitis, myelitis, and intracranial
abscess, as well as ICD-9 codes between 349 and 357.9,
excluding 357,which include all other diagnoses of disorders of
the peripheral nervous system.
Louisiana Infectious Disease Reporting Information System (IDRIS)
IDRIS is a customized version of a National Electronic Disease

RESULTS
General Trend
Figure 1 shows the GBS hospitalized case counts and rates per
100,000 population during the study period, from 1999-2014.
The annual case count ranges from 142-255 with a mean of
211.8 ± 31.1. The annual hospitalization rates ranged from 3.2
to 5.6 per 100,000 population with a mean of 4.7 ± 0.6 and show
a statistically significant positive trend (Cochran-Armitage chisquare test for trend = 46.28, p = 0.000) with an annual rate of
increase of 2.87%, 95% CI: 1.39% - 4.38%.

Figure 1: GBS Hospitalizations and Rate per 100,000 Population in Louisiana from 1999-2014.

Rates by Age
Figure 2 shows the age-group distribution of GBS hospitalization
rates per 100,000 population during the study period. GBS
hospitalization rates per 100,000 population increase with age
and vary greatly between the very young (mean = 0.4 ± 0.9
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hospitalizations per 100,000 population for 0-1) and the very old
(15.2 ± 3.6 hospitalizations per 100,000 population for the 65+
age group). There is a strong positive trend across age groups
(Cochran-Armitage chi-square test for trend = 122.34, p = 0.000)
with substantial increases beginning with the 15-19 age group.
Multiple pairwise comparisons indicate a statistically significant
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rate difference between the ≥45 age groups and the <35 age
groups. Lastly, only the 35-44, 45-54, and 55-64 age groups
show a significant increasing trend in annual hospitalization

rates over the study period (Cochran- Armitage chi-square test
for trend = 8.08 (p = 0.004), 20.12 (p = 0.000), and 27.96 (p =
0.000), respectively).

James Diaz, MD

Figure 2: Rates per 100,000 Population by Age Group in Louisiana from 1999-2014

Rates by Sex
Figure 3 shows the sex distribution of GBS hospitalization rates
per 100,000 population during the study period. The male case
count ranged from 70-133 with a mean of 105.7 ± 14.5 while
thefemale case count ranged from 62-131 with a mean of 106.1
± 19.3. The mean rate of hospitalization per 100,000 was 4.9
± 0.6 and 4.6 ± 0.8, respectively. There was not a statistically

significant positive or negative trend for male cases over the
study period (Cochran-Armitage chi-square test for trend = 3.31
(p = 0.069), but there was a positive trend for female cases over
the study period (Cochran-Armitage chi-square test for trend =
14.49 (p = 0.000). When controlling for year, males and females
were found to have no difference in rate of hospitalization
across the study period (Mantel-Haenszel chi-square: 3.405 (p
= 0.065); Mantel-Haenszel risk ratio: 1.065, 95% CI: 1.00 – 1.14).

Figure 3: Sex Distribution of GBS Rates per 100,000 Population in Louisiana from 1999-2014.

J La State Med Soc VOL 170 JULY/AUG 2018

109

JOURNAL OF THE LOUISIANA STATE MEDICAL SOCIETY

Rates by Race
Figure 4 shows the race distribution of GBS hospitalization rates
per 100,000 population during the study period with respect
to Louisiana’s two largest races by population, white and black.
The white case count ranged from 49 -185 with a mean of 131.2
± 14.5 and the black case count ranged from 21-77 with a mean
of 42.56 ± 13.7. The mean rate of hospitalization per 100,000 was

4.6 ± 1.1 and 2.9 ± 0.9 respectively. There was a positive trend
There was a positive trend for both whites and blacks over
the study period (Cochran-Armitage chi-square test for trend
= 41.44 (p = 0.000) and 32.34 (p = 0.000), respectively). When
controlling for year, whites were found to have a much higher
rate of hospitalization per 100,000 than blacks (Mantel-Haenszel
chi-square: 117.904 (p = 0.000); Mantel-Haenszel risk ratio: 1.607,
95% CI: 1.47 – 1.75).

Figure 4: Race Distribution of GBS Rate per 100,000 Population in Louisiana from 1999-2014.

Rates by Parish
Figure 5 shows the distribution of cases across parishes in
Louisiana between 1999 and 2014. The case count per parish
ranged from 1 (East Carroll Parish and Tensas Parish) to 340

Figure 5: LAHIDD GBS Cases by Parish: Louisiana, 1999-2014
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(Jefferson Parish) with a mean of 51.6 and a median of 22.5. Case
counts are useful to describe the burden of the disease, high case
counts are observed in parishes with large population. Rates
per 100,000 population showing incidence are more useful to
identify areas of concern.
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Figure 6 shows the distribution of GBS hospitalization rates per
100,000 population by parish during the study period. The rates

ranged from 0.74 (Claiborne Parish) to 11.11 (Catahoula Parish),
with a mean of 4.6 cases per 100,000.

Figure 6: LAHIDD GBS Case Rate per 100,000 Population: Louisiana, 1999-2014.

Concurrent Diagnoses
Figure 7 shows the percentages of GBS hospitalizations which
were concurrently diagnosed with an infection, neurological
condition, or pneumonia. The percentage of cases during

condition, or pneumonia. The percentage of cases during
the study period which were concurrently diagnosed with
aninfection ranged from 20.4% to 45.8 % with a mean of
32.4% ± 6.6%. There was no trend over the study period
(Cochran-Armitage chi-square test for trend = 3.41 (p = 0.065).

Figure 7: Percentage of GBS Hospitalizations with Concurrent Infectious, Neurologic, or Acute Respiratory Diagnoses

The percentage of GBS cases which were concurrently diagnosed
with a neurological condition ranged from 7.5% to 26.9% with a
mean of 15.3% ± 4.4%. There was a slightly positive trend over
the study period (Cochran-Armitage chi-square test for trend =
4.53 (p = 0.033).

The percentage of GBS hospitalizations which were concurrently
diagnosed with pneumonia ranged from 5.5%-18.2% with a
mean of 12.3% ± 3.2%. There was no trend over the study period
(Cochran-Armitage chi-square test for trend = 1.57 (p = 0.210).
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Campylobacteriosis
Figure 8 shows the rates per 100,000 population during the study
period of campylobacteriosis. The annual case count ranged
from 90-257 with a mean of 154.0 ± 54.2. The mean incidence

rate per 100,000 was 3.4 ± 1.1. There was a positive trend over
the study period (Cochran-Armitage chi-square test for trend =
108.88 (p = 0.000) with an annual rate of increase of 3.88%, 95%
CI: 1.30 – 6.52%. The rate of increase of both Campylobacter and
GBS over the study period were found to be similar (two-sample
t-test = -0.10 (p = 0.920).

Figure 8: Distribution of Campylobacteriosis Rates per 100,000 Population in Louisiana from 1999-2015.

DISCUSSION
Incidence
The yearly incidence in the U.S. is estimated at 1-2 cases /100,000
population (CDC 2016). Estimates for North America, England,
Iceland, Norway and Finland ranged from 0.62-2.66 /100,000
(Yoshikawa 2015, Sipilä 2017). Some reported estimates of
GBS incidence for all ages combined reached 3.0 /100,000 (Mc
Grogan 2009). The Louisiana rate (3-5.6 /100,000) is higher than
rates reported by other countries. The lack of standardization of
case definitions may account for this discrepancy. It is reasonable
to assume that Louisiana rates are not very dissimilar from that
of other countries.
The data from LAHIDD seems to indicate a steadily increasing
burden of GBS in Louisiana with an annual rate of increase of
about 3% which equates to approximately 6 additional cases
each year. This positive trend seems to be driven by the increase
in incidence rates of the 35-64 age group, although the 65+
age group continues to have the highest incidence rate of
GBS, nearly twice that of the 55-64 age group which has the
next highest incidence rate among all age groups. The largest
single year decrease observed in the incidence rate per 100,000
population occurred between 2004 and 2005. This artifact can
be seen across most demographic groups and is most likely
explained by the impact Hurricane Katrina had on the provision
of healthcare across the Gulf Coast in August of 2005.
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Males and females seem to be at equal risk of developing the
syndrome. However, there was observed to be a positive trend
among females and not males. This could be due to females
becoming more likely over the years to consult a physician when
experiencing GBS syndromes compared to previous years rather
than a true increase in risk of developing GBS.
Whites seem to have approximately double the risk of
developing GBS compared to blacks while both race seem to be
experiencing a positive trend since 1999. This unexplained risk
difference may also be due to a difference in access to care.
The percentages of concurrent diagnoses of infections and
pneumonia show no changes over the study period which is
expected if these conditions do cause a portion of GBS cases
through an autoimmune response. The percentage of concurrent
diagnoses of other neurological conditions is unexpected,
however. Rather than other neurological conditions increasing
in incidence alongside GBS, the practice of diagnosing more
than one neurological condition when presented with a GBS-like
constellation of symptoms may have increased over the years.
While Zika viral disease was associated with GBS, there were no
locally transmitted Zika viral infections. No GBS was reported
among the cases imported from areas with Zika viral infections.
The incidence of campylobacteriosis as measured through
Louisiana’s NBS database experienced a similar trend over the
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study period both in orientation and magnitude. This is to be
expected since infection with the genus Campylobacter has been
identified as one of the main causative episodes of developing
GBS.
The data used in this study has several limitations worth
noting. The LAHIDD database, represents approximately 80%
of hospitalizations in the state. While the data is representative
of Louisiana’s hospitalizations, case counts most likely are
underestimates of the true number of cases in Louisiana.
Secondly, it is nearly impossible to draw any concrete conclusion
regarding the reason for increases in GBS cases using concurrent
diagnoses data from LAHIDD or IDRIS campylobacteriosis due to
the variance in amount of time between an etiologic event such
as an episode of bronchitis and the development of GBS signs
and symptoms.

Starting in 2015, the ICD10 codes (G61.0) will be used.
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In the state of Louisiana, a case of GBS syndrome is defined
as an illness characterized by clinical symptoms beginning
with progressive ascending weakness (usually beginning
peripherally in the limbs), impairment of position and vibration
sense, reduced or absent tendon reflexes, and an elevated CSF
protein with abnormal EMG results (indicating motor neuron
involvement). For surveillance and reporting purposes, a
confirmed case is defined as a clinically compatible physiciandiagnosed case of GBS.
Upon receipt of a report of GBS, ID Epi will conduct a case
investigation in order to elicit more information about each case.
These investigations will collect standard information; such as
symptom onset, patient demographics, symptom listings, and
hospitalization status. Unique to GBS, these investigations will
also collect information related to antecedent diagnoses or
symptoms (such as gastrointestinal illnesses or viral infections),
any available CSF lab work results, and any recent travel (in order
to investigate potential linkage to flaviviruses). This data will
help ID Epi to better characterize any trends related to GBS in
Louisiana.
To assess the completeness of reporting of GBS, the section will
continue monitoring the LAHIDD database for GBS diagnosis.
J La State Med Soc VOL 170 JULY/AUG 2018

113

JOURNAL OF THE LOUISIANA STATE MEDICAL SOCIETY

Pediatric Polycystic Thyroid: Rare
Innocent Finding or Harbringer of
Disease?
Eileen Báez, MD, Marie Haymon, MD, Liladhar Kashyap, MD, Laurie Finger, APRN,
Stuart Chalew, MD
Background: Ultrasound identification of multiple small thyroid cysts in adults, so called polycystic thyroid
(PCT) disease has been associated with overt hypothyroidism. The significance of PCT in childhood is
unclear.
Methods: We report ultrasound, clinical , biochemical and follow-up data on eight patients (four males
and four females, mean age 13.2 years) found to have PCT.
Results: All patients on ultrasound had increased thyroid gland size, with multiple small cysts (<6
mm) throughout the gland, but most often at the periphery, without evidence of vascular changes or
echogenicity. With the exception of one patient with initial slight increase of TSH, all patients had normal
free T4, TSH, and negative thyroid auto-antibodies. No progression was noted on follow up.
Conclusions: Pediatric PCT is characterized by a benign, asymptomatic presentation . However, as most
patients with overt hypothyroidism and PCT have been adults, a longer period of clinical observation in
pediatric patients is prudent to ensure that deterioration of thyroid function does not occur over time.

INTRODUCTION
Sophisticated high resolution imaging techniques have become
widely available and frequently used. With increased numbers
of imaging procedures being done for various indications, there
has been a corresponding increased discovery of incidental
findings of uncertain pathologic significance that often pose
dilemmas for diagnosis, therapy and follow-up. In 2010, Avula
et al. in Canada reviewed 256 pediatric neck ultrasounds
performed for non-thyroidal indications in which the entire
thyroid was visible. They found that 52 of these patients had
incidental thyroid abnormalities, including 25 who had multiple
small cysts (<4 mm).¹ The clinical and biochemical thyroid status
of these patients was not reported. This study suggests that
multiple, small, scattered thyroid cysts may be a common,
incidental and asymptomatic finding in the pediatric thyroid.
In contrast, Kubota et al. in Japan reported that six middleaged and elderly adult patients with small scattered thyroid
cysts on ultrasound had thyroid auto-antibody negative
hypothyroidism.²,³ Kubota et al. termed the condition “polycystic
thyroid disease.”²,³ In a further follow-up study of Japanese
patients with antibody-negative hypothyroidism, polycystic
thyroid (PCT) on ultrasound was associated with 7.8% of cases
with overt hypothyroidism and 7.7% of cases of subclinical
hypothyroidism.¹ Thus multiple small cysts of the thyroid
appears be a risk factor for hypothyroidism particularly in adults.
More recently Naranjo et al. reported two Spanish children
who were found to have thyroid antibody-negative, subclinical
hypothyroidism incidentally discovered in the workup for short
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stature and monitoring of lithium therapy. These two patients
both had PCT on ultrasound.⁴ Thus, the clinical significance of
PCT as a marker of hypothyroidism in children is unclear. In this
report we wish to present and discuss eight pediatric patients
with PCT along with their physical and laboratory findings, as
well as the role of clinical follow up in this condition.

CLINICAL REPORT
Patient endocrine evaluation and thyroid ultrasonography was
performed at the Children’s Hospital of New Orleans, Louisiana.
Ultrasounds were performed with a GE LOGIQ E9 device and used
ML6/15 linear transducer. The volume of each lobe was calculated
from the measurements of the depth (d), the width (w), and the
length (l) of each lobe by the formula: Volume (ml) = 0.479 x d x w
x l (cm)[5, 6]. The thyroid volume was the sum of the volumes of
both lobes. The volume of the isthmus was not included. TSH and
Free T4 were performed in the clinical laboratory of the Children’s
Hospital using an Immunochromatographic Membrane
Assay (ICMA) and Electrochemiluminescence immunoassay
(ECLIA), respectively. Anti-TPO (Antithyroperoxidase )and AntiTG(Antithyroglobulin) antibodies were performed at Esoterix
Endocrine using Chemiluminescense and ICMA, respectively.
The intra-assay coefficient of variation was 4.2-5.19% for TSH
and 3.29-5.01% for FT4. The inter-assay coefficient of variation
was 7-12.7% for TSH and 4.7-5.8% for FT4. Patients treated
with thyroxine received starting doses based on literature
recommended (6-12 year- 4-5 mcg/kg ; > 12 year 2-3 mcg/kg )
and titrated based on subsequent fT4 and TSH by their attending.
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This study represents a retrospective deidentified case series
review and does not require informed consent. It complied with
standards of the LSUHSC Institutional review board for this type
of clinical communication.

PATIENT DESCRIPTIONS
Summary of the initial presentation, thyroid hormone values
and ultrasound findings for each patient are included in table 1.

Table 1
Patient

#1

Age/Race

13 years

Sex

Male

White

#2

14 years

Male

White

TSH (uIU/mL)

Free T4 (ng/dL)

3.04

1.35

(0.36-3.74)

(0.79-1.5)

5.97

None

(0.3-4)

*T4: 7.9 ug/dL
(5.6-11.7)

#3

14 years, 2 months

Female

African American

#4

14 years, 5 months

Male

White

#5

12 years

Male

White

#6

7 years, 10 months

Female

Hispanic

#7

14 years

Female

White

#8

16 years, 5 months
White

Female

2.45

0.9

(0.5-4.8)

(0.7-1.8)

3

1.1

(0.4-5)

(0.79-1.50)

Ultrasound Characteristics
Multiple cysts throughout both thyroid
lobes, most of them arranged at the
periphery of the gland. Cysts range
from 1-4 mm with two larger cysts measuring 4-5 mm in each thyroid lobe.
Thyroid volume =9.3- 10.1 ml
Multiple cysts located at the periphery
of both lobes. The largest cysts were
located in the posterior inferior aspect
of the left lobe of the thyroid and measured 6 mm and the posterior-inferior
aspect of the right thyroid lobe measuring 5 mm. Thyroid volume = 12.4-13.5
ml .The larger cysts have focal punctate
echogenicity in their center.
Multiple cysts, mostly affecting the upper
and midpole of the left thyroid lobe.
Lesions measured between 3 and 5 mm.
Thyroid volume =7.8-8.5 ml .Some cysts
have focal punctate echogenicity.
Multiple cysts bilaterally, the largest
measuring 5 mm in the right lobe.
Some of them are arranged in a nodular
pattern with interspaced solid tissue.
Thyroid volume = 7.1-7.7 ml .Some
cysts have focal punctate echogenicity.

1.49

0.84

(0.36-3.74)

(0.79-1.5)

Multiple cysts bilaterally. The largest
lesion measured 2.6 mm on the left
lower pole of left thyroid lobe. Thyroid
volume = 9.8-10.6 ml

3.70

1.14

Multiple small cysts bilaterally measuring 5-8 mm.

(0.36-3.74)

(0.79-1.5)

2.97

1.06

(0.45-4.5)

(0.93-1.6)

0.96

1.26

(0.5-4.5)

(0.78-1.5)

Multiple small cysts bilaterally, <2 mm,
mainly at the periphery of the gland.

Multiple small cysts bilaterally, mainly
at the periphery of the gland. Thyroid
volume = 8.3-9 ml

Table 1. Patient descriptions, thyroid function values and thyroid ultrasound characteristics. Anti-thyroglobulin and antithyroid peroxidase antibodies were negative in all patients. *T4 = Total Thyroxine
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PATIENT 2
Patient was a 14 year old male referred to Endocrinology
for evaluation of elevated TSH: 5.97 uIU/mL (0.3-4), normal
total T4:7.9 ug/dL (5.6-11.7), and suspected thyroid nodule
discovered during work up for obesity. He had no family history
or symptoms of thyroid disease. US did not reveal a nodule, but
scattered small multiple cysts were found. This patient was lost
to follow up after the initial evaluation. Ultrasound findings are
presented in the middle of the Figure.

PATIENT 3
Patient was a 14 year 2 month old female with Gorlin-Goltz
syndrome (nevoid basal cell carcinoma syndrome) confirmed
genetically after occurrence of ovarian tumors and multiple skin
nevi. PCT was identified upon ultrasound imaging of the neck
for evaluation of a left post-auricular lymph node and a small
skin mole in the same area. The patient had a family history
significant for Graves disease in two of her maternal aunts.
Patient had no symptoms of thyroid disease. On physical exam
no goiter or thyroid nodules were identified. Due to her mild
thyroid enlargement and multiple cysts on ultrasound, she was
started on levothyroxine therapy. Subsequent imaging over
three years of follow up has shown no change in thyroid or
cyst sizes. She continues to have negative thyroid specific antibodies. Ultrasound findings are presented at the bottom of the
Figure.

PATIENT 4

Figure. Thyroid ultrasound in patients 1 (top), 2 (middle), and 3
(bottom) are representative of the ultrasounds in all patients.

PATIENT 1
Patient was a 13 year old male who presented to the emergency
department with complaints of fever and neck stiffness. Patient
had been otherwise healthy and without symptoms or family
history of thyroid disease. On exam, the patient had left tonsillar
enlargement with left sided cervical lymphadenopathy, and
no palpable goiter or thyroid nodules. On computerized
tomographic (CT) imaging of the neck done for suspicion of
retropharyngeal abscess, discovered a prominent thyroid with
multiple cysts bilaterally. This patient was lost to follow up after
the initial evaluation. Ultrasound findings are shown at the top
of the Figure.

Patient was a 14 year 5 month old male referred to endocrinology
for evaluation of multiple thyroid cysts incidentally found
during CT imaging of the neck after an automobile accident. He
was otherwise healthy and without thyroid symptoms. Mother
and maternal grandmother have a history of hypothyroidism of
unclear etiology. Physical exam was normal. Over 24 months
this patient has not had change in thyroid status.

PATIENT 5
Patient was a 12 year old male referred to Endocrinology for
evaluation of a goiter. Patient denied symptoms of thyroid
disease except weight gain of 12 pounds in the prior year. His
past medical history is significant for cyclic neutropenia. Physical
exam was significant for weight >95th percentile, and barely
palpable thyroid gland with normal consistency and no nodules.
Patient was started on levothyroxine therapy due to enlarged
thyroid. After two years of follow-up, serial ultrasounds have not
shown any change in thyroid or cyst size. He continues to be
chemically euthyroid and repeat thyroid antibodies continue to
be negative.

PATIENT 6
Patient was a 7 year 10 month old female referred to
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Endocrinology for evaluation of a goiter. She was otherwise well
and without symptoms of thyroid disease. Physical examination
was significant for a body mass index (BMI) >97th percentile,
she had prominent nuchal fat, and no distinct goiter or thyroid
nodules.

PATIENT 7
Patient was a 14 year old female referred to Endocrinology for
repeated stress fractures of foot. She was without symptoms
of thyroid disease. Mother has Hashimoto’s thyroiditis. Physical
examination was significant for a BMI >97th percentile and a
small, soft palpable goiter. This patient was recently evaluated
and has not had follow-up for more than a few months.

PATIENT 8
Patient is a 16 year and 5 month old female referred for
evaluation of goiter discovered incidentally during a routine
annual visit. She had no symptoms of thyroid dysfunction and
no family history of thyroid disease. Thyroid functions were
normal, antithyroglobulin and antimicrosomal antibodies were
negative.

DISCUSSION
We report clinical findings from eight pediatric patients (7-16
years of age) who had multiple small cysts scattered throughout
an enlarged thyroid gland. This is the largest series of pediatric
cases correlating ultrasound, clinical, biochemical findings, and
preliminary follow up. In general most of the scans from our
patients were characterized by slight thyroid gland enlargement
with multiple scattered (but most often at the periphery) thyroid
cysts without evidence of vascular changes or echogenicity. The
cysts were of small size, < 6mm. Thyroid auto-antibodies were
negative in all patients. Our pediatric patients were referred for
endocrine evaluation after having been incidentally discovered
to have a goiter or incidentally found to have a thyroid
abnormality by imaging for a non-thyroid indication.
These ultrasound changes in our pediatric patients were similar
to those previously described in a series of Japanese adults, and
termed “polycystic thyroid disease” by Kubota et al.2,3,7 The
Japanese patients were of much older age (60-81 years) and
PCT was associated with 7.8% of cases with overt and 7.7% of
cases of subclinical antibody-negative hypothyroidism.¹ Many
adult patients with PCT who were initially euthyroid, eventually
developed hypothyroidism.² Kubota et al. suspected that
hypothyroidism in these patients developed secondary to cyst
impingement on functional thyroid tissue combined with high
dietary iodine intake, causing an impaired Wolff–Chaikoff effect.²,⁷
In a small number of the Japanese patients with a high dietary
intake of iodine, it was found that dietary iodine restriction in
the hypothyroid patients led to a return to the euthyroid state.⁷
The authors speculated that the presence of multiple cysts was
a factor in the development of hypothyroidism, as iodine excess

does not typically lead to hypothyroidism in healthy individuals
without pre-existing thyroid disease.⁸
Kubota et al. obtained histopathological samples from their
patients with PCT disease and compared them to patients
with multinodular goiter.³ PCT disease was characterized by
enlarged colloid containing follicles of variable sizes, usually up
to 5 mm.³ The large follicles corresponded to the cysts that were
detected by ultrasonography. The follicles were cuboidal and
normal appearing. There were no findings of an aggregation
of small follicles, papillary projection or degenerative
changes in the follicles as would be found in multinodular
goiters. Thus adult PCT disease has distinct ultrasound and
histopathologic characteristics. When comparing ultrasound
findings, multinodular goiters are often described as being
heterogeneous, without well defined nodules or multiple
nodules interspersed throughout a normal appearing gland.⁹
Areas of hemorrhage, necrosis, and calcifications were often
seen. In contrast, auto-immune thyroiditis presents with marked
glandular hypoechogenicity, usually non-homogenous, as well
as changes in vascularity on Doppler flow.¹⁰, ¹¹
In a separate small case series of Japanese adults, the ultrasound
finding of a localized area of multiple small cysts within the
thyroid coalescing to give a honeycomb appearance was
associated with papillary thyroid carcinoma.¹² This is in contrast
to the presentation of PCT where cysts are scattered throughout
the gland rather than localized to a discrete area.
Unlike the Japanese adult literature, PCT has not been classified
as a distinct condition in children. However, in a survey
of imaging studies of the neck performed for non-thyroid
indications in Canada, Avula et al. reported incidental thyroid
abnormalities in 52 scans of 287 ultrasounds where the entire
thyroid was visible. Multiple scattered small thyroid cysts, similar
to what was termed PCT by Kubota et al. accounted for 48% or
25 of the 52 abnormal thyroids.¹ Thus occurrence of pediatric
PCT might be as high 8.7% (25 out of 287 scans). Avula did not
comment on the clinical or laboratory status of the patients with
abnormal thyroids. Thus the clinical significance of PCT from this
report was left unclear.
More recently, two children with ultrasound findings of PCT were
reported from Spain.⁴ These patients were initially identified
with antibody-negative, “subclinical hypothyroidism ” (fT4 and
TSH not reported in the article) in the course of evaluation for
short stature in one, and for surveillance of lithium therapy for
bipolar disorder in the other. Neither of these patients had
goiters. Assuming these patients both had normal fT4 with
increased TSH may indicate an initial deterioration in thyroid
function, which is similar to the initial findings in patient 2
who presented with a slight elevation of TSH with normal total
thyroxine levels. Unfortunately the clinical course of patient 2 is
unknown as he was lost to follow up. Our other patients did not
have initial abnormalities of free T4 or TSH or exhibit ultrasound
or biochemical progression of disease.
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One of our patients was known to have Gorlin-Goltz syndrome
(patient 3), also known as nevoid basal cell carcinoma
syndrome (NBCCS). NBCCS represents a series of multi-organ
abnormalities known to be the consequence of abnormalities in
the PTCH gene.13 These include basal cell carcinomas, skeletal
abnormalities, facial dysmorphism, odontogenic keratocysts,
medulloblastoma, ovarian fibromas, and less frequently,
increased risk of all malignancies, including thyroid carcinoma.¹⁴
This patient, was referred for endocrine evaluation incidental
to the finding of multiple small thyroid cysts discovered on a
neck imaging study for a non-thyroid indication. She has been
followed on levothyroxine therapy for three years without
changes in thyroid gland size or cysts. Benign thyroid cystic
changes in NBCCS patients is not a previously reported part of
the syndrome. As PCT may be a more commonly encountered
incidental finding than previously appreciated the multiple
small thyroid cysts discovered in our patient may not be part of
the NBCCS syndrome.
There are several limitations of this case study. As the patients
were otherwise healthy and there was no clinical progression,
thyroid biopsies were not performed as had been previously
done in the reports of Kubota et al.³ In Japanese adult
patients with PCT, hypothyroidism was associated with high
dietary iodine intake. We did not assess iodine intake in our
patients. However, dietary iodine content among children in
the U.S. is generally not excessive¹⁵ and potentially prevents
deterioration to hypothyroidism. The period of follow up in our
patient cohort was relatively brief. As most patients reported
with overt hypothyroidism were adults, PCT may require a
long period of time before hypothyroidism occurs and/or
high dietary iodine. Many of the patients in our series were
prophylactically started on thyroid replacement which may
have prevented progression of pathology during follow-up.
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Mosquito Repellents for
Zika
Rachel J. Kaye, BA, James H. Diaz, MD, DrPH, Mark R. Jones, MD, Alan D. Kaye, MD, PhD

The rapid spread and increased pathogenicity of Zika virus disease transmitted by Aedes species mosquitoes
has prompted a vigorous search for a new vaccine, as well as renewed awareness of other effective primary
prevention methods, including insecticide-impregnated clothing and insect repellents. In order to inform
practitioners and patients about selecting the most effective insect repellents to prevent mosquito-borne
transmission of Zika virus disease and to recommend the best application methods for repellents and
insecticides, Internet search engines were used to select peer-reviewed scientific articles for descriptive
analyses of the efficacy of repellents and insecticides. Topical repellents containing DEET or picaridin
were more effective for longer periods at preventing Aedes mosquito bites in humans than other topical
mosquito repellents, such as IR3535 and oil of lemon eucalyptus. In addition, treating or impregnating
items such as clothing, bed nets, sleeping bags, and shoes with permethrin-containing insecticides also
reduced Aedes mosquito bites. Although the adverse effects of mosquito repellents were minimal, DEET
maintained the best safety profile over the years with the longest duration of effectiveness topically.

INTRODUCTION
Zika virus, a flavivirus transmitted by Aedes species mosquitoes,
has become a global human health threat in the U.S. with an
expanding human reservoir of imported and locally acquired
disease. In addition to mosquito-borne transmission, Zika virus
disease is transmitted congenitally and sexually, and is likely
transmitted by blood transfusion and organ transplants like its
related flavivirus, West Nile virus.¹ In the U.S., the predominant
Aedes species capable of transmitting Zika virus are Aedes aegypti,
the yellow fever mosquitoes (Figure 1), with a distribution range
restricted to the Southern US; and Aedes albopictus, the Asian
tiger mosquitoes (Figure 2), with a much broader distribution
range.
Figure 2. Female Aedes albopictus mosquito feed on blood from a human
host. Note the long longitudinal white stripe on the cephalothorax for
identification.Source: CDC Public Health Image Library, James Gathany
2000. No copyright permission required.

Figure 1. Female Aedes aegypti mosquito blood feeding on a human host.
Note the lyre-shaped white markings on the thorax for identification.
Source: CDC Public Health Image Library, James Gathany 2006. No
copyright permission required.

Although most cases of Zika virus disease are asymptomatic,
about 20% of the cases will present with fever, rash, joint and
muscle pain, and dry conjunctivitis.² In addition, severe postinfectious neurological complications have included the
Guillain-Barré syndrome in adults; and microcephaly, intracranial
calcifications, and optic nerve and retinal damage in newborns.²
Without an effective vaccine, vector control and personal
protection from mosquito bites with proper clothing and insect
repellents remain the only primary preventive strategies for Zika
virus disease.
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METHODS
In order to select the best combinations of topical mosquito
repellents to prevent Zika virus disease and to recommend
the best application methods for combining topical repellents
and insecticides, a descriptive analysis of scientific articles on
the efficacy and toxicity of mosquito repellents was conducted
using internet search engines including Google, Google
Scholar, Pub Med, Medline, and Ovid. Inclusion criteria for
analysis included peer-reviewed randomized controlled trials,
meta-analyses, case-control studies, case series and reports,
and toxicological studies, especially those studies comparing
efficacies of repellents against Aedes species mosquitoes rather
than other species of mosquitoes and arthropods. Exclusion
criteria included non-peer-reviewed articles, expert-opinion
articles, and editorials. Since this study analyzed prior published
data, institutional review board approval was not required.

RESULTS

A variety of topical insect repellents and insecticides have been
approved for personal protection against mosquito bites,but
not all of these agents offer the same degrees of repelling
efficacy and duration of protection. Insect repellents are all
synthetic or plant-derived, volatile chemical substances that
cause insects to move in the opposite direction from repellentapplied skin areas.³ Human hosts, however, will continue to
attract mosquitoes even after repellents are applied for several
reasons.³ Some of the major reasons for mosquito attraction to
humans include body temperature, exhaled carbon dioxide,
and clothing colors. As female mosquitoes approach humans
to take blood meals, they will reach the gaseous repellent
barrier that extends a few centimeters above the skin.³ The
repellent barrier will lose its efficacy over time as a result of
percutaneous absorption, evaporation, rubbing, sweating, and
bathing or swimming.³ All insect repellents, therefore, have
measurable attraction and repelling rates that are dependent
on their gaseous barriers.³ All repellents also have durations of
efficacy that are measured in hours.³ Unlike insect repellents,

Table 1
Insect Repellents
Efficacy Periods
against Culicine
(flavivirus-carrying)
mosquitos (Hours)

Safety in children

DEET
(5-100%)
(N, N-diethyl-3-methylbenzamide.
Formerly N, N-diethylm-toluamide)

5-10

DEET crosses the
FDA: Do not use in
placenta. (FDA
children under 2
Pregnancy Category N.)
months of age.
Potential neurotoxicity
in children if ingested or
if over-applied. AAP
recommends
maximum strength of
30%.

Potential neurotoxicity FDA: Sunscreen that
contains DEET are
if applied under
not recommended.
sunscreen.

Picaridin (2-(2hydroxyethyl)-1piperidine-carboxylic
acid 1-methylpropylester)

6-8

No studies in children,
but manufacturers do
not recommend use in
children younger than
2 years of age. No
developmental toxicity
in animals.

FDA Pregnancy
Category N.

Possible skin irritation. No damage to plastics

Causes eye irritation.
Potential toxicity if
ingested or inhaled.

Insect repellents
(chemical names)

Formulations
Strengths (%)

(7-20%)

Safety in pregnancy
(FDA Pregnancy
Category)

IR3535
(7.5-19.7%)
(3-[N-butyl-N-acetyl]amino-propionic acid
ethyl ester)

2-8

FDA Pregnancy
Category B.

Oil of lemon eucalyptus (10-40%)
(p-menthane-3, 8-diol)

2-6

May cause seizures or FDA Pregnancy
death if ingested. FDA: Category N.
do not use under age 3
years.

Permethrin (3phenoxybenzyl (1RS)cis, trans-3-(2,
2-dichlorovinyl)-2,
2-dimethyl-cyclopropane-carboxylate)

Sawyer Products:
6 weeks

FDA Pregnancy
Potential
neurotoxicity if ingested Category B.
or inhaled. FDA: do not
use in children under
age 2 years.

Adverse effects

Comments

May damage plastic
and some synthetic
fabric clothing. Safe
for cotton, wool, and
nylon.

or clothing.

May damage plastic
and clothing.

Potential skin irritation Not very effective.
in atopic individuals.

Insecticides
(0.5%)

Not useful on the
skin. Possible skin
irritation.
Potential neurotoxicity if ingested
repeatedly or
over-applied.

A pyrethroid
insecticide derived
from dried, crushed
flowers of Chrysanthemum.
CDC: After several
washings permethrin
should be reapplied
following label
instructions.
No damage to
plastics or clothing.
Pyrethroid resistance
is now developing in
mosquitoes.

Table 1.

Available Repellents to Prevent Aedes Mosquito Bites⁵
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insecticides are not dependent on gaseous barriers and are
synthetic chemicals designed to kill insects on contact.³,⁴
The U.S. Food and Drug Administration (FDA) tests and
approves all topical insect repellents for human use; while the
U.S. Environmental Protection Agency (EPA) tests and approves
all insecticides for non-human applications. Table 1 compares
the formulations, strengths (in percent), efficacies, safety, and
adverse effects of the currently approved mosquito repellents
and insecticides for human applications.⁵

DEET
In widespread use since its introduction in the 1950s, N,
N-diethyl-3-methylbenzamide, formerly N, N-diethyl-mtoluamide (DEET), is the most frequently used topical insect
repellent and is among the safest. DEET is oilier than picaridin
and may damage plastics and some synthetic fabrics in clothing,
but will not stain or damage cotton, wool, and nylon. Lupi and
co-investigators compared 4% and 15% formulations of DEET
and demonstrated that the lower strength formulations could
prevent A. aegypti mosquito bites for 1-7.5 hours. In addition,
the DEET formulations were even more effective against A.
albopictus bites lasting 5-8 hours.³ With 25% DEET formulation
applied to the hand, the attraction rates decreased to 7% for A.
albopictus and 6% for A. aegypti.³

DEET AND SUNSCREENS
DEET-containing sunscreens penetrate the skin more rapidly
than DEET alone, may cause neurotoxicity, and are not
recommended for use, especially in children.⁶,⁷ In a 2004 study,
Ross et al. applied both topical 20% DEET-only and 10% DEET
with sunscreen formulations to mouse skin.⁶ The 10% DEET
formulations with sunscreen penetrated mouse skin faster
in five versus 30 minutes and to a 3.4-fold greater depth than
the 20% DEET formulations without sunscreen.⁶ In addition,
the combination product demonstrated an average of 33%
reduction in sun protection factor (SPF) because the active
ingredients of the repellent disrupted the protective layer
provided by the sunscreen.⁶ Since sunscreens should be reapplied every few hours and after sweating, swimming, and
towel-drying, topical insect repellents should typically be
applied prior to sunscreens.⁶,⁷

THE ADVERSE EFFECTS OF DEET IN CHILDREN
DEET is remarkably safe, with 43 case reports on DEET toxicity in
the past five decades, 25 of which presented with central nervous
system (CNS) involvement, one with cardiovascular symptoms,
and seventeen with cutaneous allergic reactions—most followed
massive DEET ingestions or topical applications.⁸-¹⁰ Koren et al.
reviewed the effectiveness and safety of DEET products in young
children, and found only ten reports of seizures in children
following topical applications. The investigators concluded that
since seizure disorders are diagnosed in 3-5% of children and
an estimated 23-29% of children are exposed to DEET, these 10

cases of presumed DEET neurotoxicity probably occurred by
chance alone and were unrelated to DEET toxicity.⁸ In another
study, Briassoulis et al. found 17 reports of DEET-induced
encephalopathy in children. Of these, the most common
exposures followed either accidental ingestions or repeated
heavy dermal applications.¹⁰
The FDA recommends not applying DEET in children younger
than two months of age. The American Academy of Pediatrics
recommends that children be treated with maximum DEET
formulation strengths of 30%.¹¹ In summary, several studies
have demonstrated that DEET may have possible adverse CNS
effects after ingestions and following excessive reapplications,
especially in children; but these adverse effects are very rare and
occur infrequently.

ADVERSE EFFECTS OF DEET IN PREGNANCY
Pregnant women with increased minute volumes of ventilation
exhale more carbon dioxide and attract more mosquito bites
than non-pregnant women and men. Therefore, pregnant
women are physiologically predisposed to mosquito bites and to
mosquito-transmitted Zika virus disease with fetal microcephaly
and ocular abnormalities.
McGready et al. found no adverse effects of DEET on pregnant
patients or their newborns in a double-blind study on DEET
safety during the second and third trimesters.¹⁰ In a 1994
animal study, researchers found that pregnant rats fed DEET
doses higher than normal human topical doses (325 mg/kg
daily) demonstrated maternal toxic effects and had low birth
weight newborns.⁸ However, there were no fetal toxic effects or
malformations observed in the newborns.⁸ The Environmental
Working Group (EWG) advises pregnant women to only use
DEET repellents with 20-30% concentrations.¹²

PICARIDIN
Picaridin is the most recently introduced insect repellent and,
after DEET, the second most effective repellent for Aedes species
mosquitoes. Picaridin is an appropriate and effective alternative
for DEET. Lupi and co-investigators found that picaridin
provided protection for up to 1-6 hours against both A. aegypti
and A. albopictus bites.³ Van Roey and coauthors compared
different formulations of picaridin, 10% lotion and 20% spray,
with 20% DEET formulations and demonstrated that the higher
concentrations of picaridin repelled mosquitoes similarly to
DEET.¹³

ADVERSE EFFECTS OF PICARIDIN
Compared to DEET, picaridin is not oily and is more pleasant
when topically applied. Picaridin does not have a strong odor
and does not damage clothing or plastics.¹³ Five to ten percent
concentrations of picaridin are recommended as effective
alternatives to DEET in children.¹⁴ The Canadian Committee on
Tropical Medicine and Travel considers picaridin among the best
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mosquito repellents for children six months to 12 years of age.¹⁴
The EWG recommends that pregnant women only use picaridincontaining repellents with 20 percent concentrations.¹²

nausea, and vomiting.¹⁹ According to the EPA, permethrin may
be carcinogenic in humans if ingested based on studies in rats
who developed tumors after chronic permethrin ingestion.¹⁹

IR3535 AND OIL OF LEMON EUCALYPTUS

In another study, a group of pregnant women used a 4%
permethrin-containing product all over their bodies to treat
scabies.²⁰ Another group of pregnant women used a 1%
permethrin product to treat head lice.²⁰ These topically
applied permethrin concentrations for ectoparasitic diseases
did not affect the pregnancies in either group of pregnant
women. Permethrin-containing insecticides are safe and
effective when applied to clothing and not to exposed skin.
The topical application of permethrin-containing insecticides
is recommended only to treat scabies and head lice in children
older than two months.²⁰ In all other cases, permethrin should
be applied to clothing and other items, such as bed nets,
hammocks, or sleeping bags, in order to be effective against
mosquito bites.

While both DEET and picaridin are effective at repelling biting
mosquitoes, IR3535 may not be as effective as DEET in preventing
bites by Aedes species mosquitoes.³ Lupi et al. showed that
10% IR3535 formulations protected volunteers from mosquito
bites.³ The durations of efficacy, however, were not statistically
different.³ Oil of lemon eucalyptus, a plant-based repellent
derived from Eucalyptus citriodora, is the least effective mosquito
repellent. Lupi and co-investigators demonstrated that oil of
lemon eucalyptus repellents only protected against A. aegypti
bites for 2-5 hours with 10% and 20% formulations respectively.³

ADVERSE EFFECTS OF IR3535 AND OIL OF LEMON
EUCALYPTUS
Both IR3535 and oil of lemon eucalyptus may cause skin and
eye irritations.¹⁵ The manufacturers of oil of lemon eucalyptuscontaining insect repellents have recommended not applying
preparations to children under 3 years of age.¹⁵ The EWG only
recommends IR3535 products containing 20% concentrations
for pregnant women.¹²

PERMETHRIN
Permethrin is a synthetic pyrethroid-class insecticide derived
from pyrethrin I, the active component of pyrethrum, an
extract from dried Chrysanthemum cinerariaefolium flowers.¹⁶
Permethrin has low mammalian toxicity and does not
accumulate in the environment.¹⁶
Eamsila et al. conducted a case-control study in soldiers in
Colombia who wore permethrin-treated fatigues 24 hours per
day for over four weeks.¹⁷ The soldiers who wore the permethrintreated fatigues had a 3.5% incidence rate of malaria (three
cases out of 86) versus a 14% malaria incidence rate in soldiers
who wore untreated fatigues (12 cases out of 86).¹⁷
In a 1999 Afghan study, permethrin-impregnated headscarves
provided significant protection from malaria.¹⁸ Investigators
reported a 64% reduction in new cases in children up to 10
years old and a 38% reduction in new cases in all persons less
than 20 years old.¹⁸ Permethrin-treated headscarves were not
associated with a reduction in malaria incidence in persons over
20 years old.¹⁸

ADVERSE EFFECTS OF PERMETHRIN
Permethrin may cause irritation, itching, and burning if applied
to mucous membranes or accidentally instilled in the eyes.¹⁹ If
ingested, permethrin can cause sore throat, abdominal pain,
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DISCUSSION
In order to prevent mosquito bites, consumers should be aware
of the differences between insect repellents and insecticides.
As noted, repellents repel insects within centimeters of the
skin surface, and insecticides kill insects on contact. Repellents
are applied topically to the skin, and insecticides are applied
to clothing and not skin, except in the treatment of head lice
and scabies with permethrin. DEET, picaridin, IR3535, and oil of
lemon eucalyptus are all insect repellents that are safe to apply
to the skin using aerosols, lotions, pump sprays, and wipes.
However, the insecticide, permethrin, should only be sprayed
on personal items such as clothing, insect nets, sleeping bags,
or boots for the best protection from mosquito bites. While
lethal cases involving insect repellent exposures are rare, safety
precautions should always be followed when applying insect
repellents. The most serious adverse effects have occurred after
massive ingestions and repeated heavy applications of insect
repellents and pesticides, such as permethrin.
In conclusion, DEET is the most studied and used insect repellent
worldwide. At present, DEET is the best choice to prevent Aedes
species mosquito bites and to prevent Zika virus disease.
Picaridin fomulations appear to be effective alternatives for
DEET, but have not been studied as extensively as DEET. Adverse
effects from DEET and other insect repellents and insecticides
may occur more often in children typically following ingestions
or repeated heavy applications. The combination of topical 2030% DEET preparations, reapplied as necessary, and permethrinimpregnated clothing will offer the very best combination of
repellents and insecticides to prevent Aedes species mosquito
bites and the transmission of Zika virus disease.
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CLINICAL CASE OF THE MONTH

A 44-Year-Old Woman with Abdominal Pain
Giant Pedunculated Cavernous Hepatic
Hemangioma
Caroline Smith, PA, Richard W. Hartsough, MD, Bradley Spieler, MD,
Taylor Dickerson, MD, Catherine Hudson, MD, Fred Lopez, MD,
Richard Marshall, MD, Adam Riker, MD

Hemangiomas are the most common benign hepatic tumors in adults, but they are rarely pedunculated.
To the best of our knowledge, less than 30 cases of giant pedunculated hepatic hemangiomas have been
reported since 1985. This article focuses on a case of a woman who presented with mild epigastric pain
and a large abdominal mass on imaging.

INTRODUCTION
Hepatic hemangiomas are the most common tumors of the liver
with an estimated prevalence of up to 20%.¹ Liver hemangiomas
tend to be small and mostly asymptomatic, rarely requiring
further treatment due to their benign nature and tendency
towards slow growth.² They consist of large blood-filled cavities
lined by abnormal endothelial cells which are sustained by the
hepatic arterial circulation.²,³ Hemangiomas mostly occur in
women between the ages of 40-60 years and are often found
incidentally on abdominal ultrasound, computed tomography
(CT), or magnetic resonance imaging (MRI).¹,⁴ Although the
cause for the development of hepatic hemangiomas is not
known, there are a few reports suggesting that they may be
congenital and possibly genetically linked.³
Cavernous hemangiomas are thought to arise as congenital
vascular malformations that form from vascular ectasia rather
than hypertrophy, hyperplasia, or neoplasia.² These collections
of blood vessels range in size from 0.4 centimeters to as large
as 40 centimeters.³ A hemangioma larger than 4 centimeters
is classified as “giant,” with a pedunculated giant cavernous
hemangioma considered a rare variant.¹ To date, there are only 26
reported cases of giant pedunculated cavernous hemangiomas
described in the literature.¹,⁵ A pedunculated hemangioma is
defined as, “clearly extended beyond the border of the liver or
if the center of the lesion was located outside of the expected
margins of the liver.” ⁶,⁷ They most often present clinically with
intense abdominal pain in over half of the cases and often
require intervention due to the mass effect on adjacent organs,
the potential for pedicle torsion, and the stretching of Glisson’s
capsule.¹
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CASE REPORT
A 44 year-old obese woman with a past medical history of
iron deficiency anemia and abnormal uterine bleeding who
presented to her primary care provider for intermittent,
cramping epigastric abdominal pain usually within 30 minutes
of her last meal. She noted a weight gain of approximately 35
pounds over the prior year as well as occasional nausea and
acid reflux that was somewhat improved with a proton pump
inhibitor. The patient denied fever, vomiting, constipation, and
changes in bowel habits. An abdominal ultrasound revealed a
large, heterogenous mass that appeared exophytic and seemed
to extend from the left hepatic lobe or greater curve of the
stomach (Figure 1A). Additionally, there was a 2.6 x 2.6 centimeter
isolated lesion visualized within the right hepatic lobe with the
distinct characteristics of a small hepatic hemangioma. With the
abnormal location and other atypical findings of the larger mass,
the differential diagnosis included hepatocellular carcinoma,
retroperitoneal sarcoma, and gastrointestinal stromal tumor for
which she was referred to surgical oncology.
At her first surgical oncology consultation, her blood pressure
was 144/94 mmHg, pulse rate was 75/minute, respiratory
rate was 20/minute, and temperature was 36.8°C. On physical
examination, a soft, palpable tender mass was appreciated
within the left upper quadrant of the abdomen. A CT scan of the
abdomen revealed a mass abutting the left lobe of the liver and
extending laterally to the spleen (Figure 1C/2A/2B). There was
also a separate, small 2.3 x 2.9 centimeter lesion in the right lobe
demonstrating peripheral enhancement. An MRI of the liver was

JOURNAL OF THE LOUISIANA STATE MEDICAL SOCIETY

performed that revealed classic findings of a hepatic
hemangioma (Figure 1D/2C/2D). There was also a separate,
small 2.3 x 2.9 centimeter lesion in the right lobe demonstrating
peripheral enhancement. An MRI of the liver was performed
that revealed classic findings of a hepatic hemangioma
(Figure 1D/2C/2D). A radiolabeled/tagged red blood cell scan
supported the diagnosis of hemangioma for both the right
hepatic lobe and the large pedunculated left hepatic lobe lesion.
Angiogram of the abdominal viscera was performed to evaluate
sources of perfusion and to plan for resection (Figure 1B). Fine
needle aspiration biopsy (FNAB) of the abnormal-appearing
left hepatic lobe confirmed hemangiomatosis of this area.

beyond the left lateral segments (segments 1 and 2) of the liver.
A formal left hepatectomy was performed without complication
and with minimal blood loss (<100ml). Figure 3A and 3B refer
to the surgical and histologic specimens, respectively. The
patient was discharged on the third post-operative day without
further complications. At follow up in clinic, she reported that
her abdominal pain had improved. The smaller hemangioma is
being monitored with periodic ultrasounds.

Her case was presented at a multidisciplinary gastrointestinal
and hepatobiliary tumor conference where the consensus
decision was to proceed with surgical resection of the
pedunculated mass and observation the smaller hemangioma.
During the operation, the mass was exposed via a sub-costal
incision extending to the left of the midline in order to maximize
visualization of its margins. The operative team identified and
ligated several branching vessels of the splenic artery that
were supplying the mass as well as several large draining
veins. An en-bloc resection of this mass was performed, which
included removal of segments 1-4 as the mass extended well

Figure 2: A and B) Axial IV Contrast enhanced portal venous phase and
3 minute delayed phase images demonstrates a normal right hepatic
lobe and a small normal portion of the left hepatic lobe and then a large
mass that branches off from the left hepatic lobe which demonstrates
peripheral nodular discontinuous enhancement that fills in centripetally
on the delayed series. Notice its mass effect on the adjacent stomach. C
and D) Axial Fat-Sat T1 Post Contrast MRI images at 70 seconds and 5m
again show normal right hepatic lobe and a small normal portion of the
left hepatic lobe with a large mass that demonstrates peripheral nodular
discontinuous enhancement that fills in centripetally on the delayed
series. Mass effect is again noted on the stomach and spleen.

Figure 1: A) Ultrasound Doppler image reveals a heterogeneous and
predominantly hypoechoic mass with internal echoes and no significant
internal vascularity. B) Abdominal Angiogram from a branch of the
left hepatic artery demonstrates a highly vascularized mass. The mass
progressively opacified with contrast through the portal venous and
more delayed phases (not shown). C) Coronal IV contrast enhanced portal
venous phase CT image demonstrates a mass emanating from the left
hepatic lobe that displays a peripherally nodular discontinuous mural
enhancement pattern typical for hemangiomas. This image in particular
illustrates the lesion’s narrow stalk from the left hepatic lobe (which
measure 4.5 cm ) and the lesion’s mass effect on the adjacent stomach
and small bowel. The mass itself measured 8.5 x 14.6 x 14.2cm. D) Fast
spin single shot T2 weighted coronal MRI image demonstrates a large
pedunculated mass with a peripheral nodular discontinuous enhancement
pattern. It also provides better characterization of the lesion’s fat planes
and demonstrates its separation from the stomach and other adjacent
organs more clearly. Mass effect on the stomach, gallbladder indirectly,
small bowel, spleen and left kidney is clearly evident.

MATERIALS AND METHODS
All imaging studies were performed at the University Medical
Center in New Orleans from May-June 2016. The ultrasound
images were obtained using a GE Logic E9 machine with a C1-6
transducer. Computed tomography images were obtained
using a Philips iCT 256 model. We utilized two phases of contrast
administration with Omnipaque 350 - a portal venous phase
(65 seconds) and a delayed phase (3m) of intravenous contrast
administration were used. Magnetic Resonance images were
obtained using a Philips Ingenia 1.5T Model. Phases utilized for
this study include: a Coronal T2 Fast spin single shot, an axial
T1 70 second post contrast series and an axial T1 3 minute post
contrast series with Magnevist 46.9%.
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Figure 3: A) Intraoperative image of the hemangioma with a lateral portion of the left lobe of the liver. B) Low-power view showing a well-circumscribed
lesion composed of cavernous vascular channels in a background of normal liver parenchyma and zones of sclerosis (hematoxylin-eosin, original
magnification x2).

DISCUSSION
Hemangiomas of the liver can be seen in up to 20% of the
population, with most cases being benign, asymptomatic,
and managed with observation.1 Those that are symptomatic
usually present with abdominal pain often the result of
stretching Glisson’s capsule or compression of adjacent organs.1
Other symptoms may include nausea, vomiting, jaundice, early
satiety, or hemorrhage.³ For large symptomatic and growing
hemangiomas of the liver, surgical management is the preferred
modality of treatment and typically includes enucleation or a
wedge excision.⁸
Pedunculated hemangiomas of the liver have a female
predominance of 69% which is most likely attributable to
increased estrogen exposure.¹ There is also a predilection for the
left hepatic lobe (74% of cases), likely due to the large surface
area to volume ratio of the left hepatic lobe compared to the
right lobe.¹ Left lobe variants are particularly troublesome due
to the risk of undergoing torsion and subsequent ischemia with
resultant tissue necrosis.
Imaging characteristics of hepatic hemangiomas vary, but
there are several consistent and classic findings that aid
in diagnosis. On ultrasound, they are usually hyperechoic
with a heterogeneous echotexture and well-defined
borders, although a small percentage appear hypoechoic
in a background of hepatic steatosis. Doppler images more
often show no internal or peripheral vascularity or color
flow, a sign more worrisome for hepatocellular carcinoma.³
CT
findings
for
most
hemangiomas
depend
entirely on the utilization of intravenous contrast
as well as the phase in which the study is being
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performed. Non-contrast CT generally shows a hypodense,
fairly well-circumscribed mass while contrast enhanced arterial
phase images reveal a peripherally discontinuous pattern of
enhancement. Images obtained in later phases usually show
a pattern of enhancement that fills in from the periphery to
the center. Ultimately, the enhancement pattern results in a
lesion that is isodense, or hyperdense to the surrounding liver
parenchyma and vascular structures.⁹ MRI findings of a typical
hemangioma are homogenous on the T1-weighted series with a
hypointense signal while the T2 signal is hyperintense, though
not as intense compared to cerebrospinal fluid or hepatic cysts.
MRI of the liver with intravenous contrast demonstrates a similar
enhancement pattern to that seen on CT; specifically, there is
a discontinuous, peripheral, and nodular enhancement that fills
in centripetally on delayed phases.⁹ Nuclear medicine (SPECT)
imaging typically demonstrates decreased radiotracer activity
within hemangiomas on early perfusion images followed by
increased activity on delayed blood pool images.⁹
Our patient’s mass had some imaging findings that were classic
while others were inconsistent. On ultrasound, it was hypoechoic
with well-circumscribed borders in certain areas, but there was
no definitive fat plane visualized between the stomach and
the spleen. There was also no internal vascularity identified
definitively, raising questions about the diagnosis of a benign
hemangioma. On CT, this lesion possessed most of the classic CT
findings of enhancement in a nodular, discontinuous manner.
However, it’s unusually large size meant the tumor filled very
slowly with blood, so slow in fact that the entire tumor did not fill
entirely with contrast on delayed imaging. Nuclear imaging red
blood cell scan showed a much more classic appearance of low
activity on the initial phase of injection followed by increased
activity on delayed blood pool phase images.
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The preferred surgical management is enucleation as first line
therapy whenever possible, followed by partial hepatectomy of
the cavernous hemangioma. Enucleation is preferred over wedge
excision due to the minimal blood loss, shorter operative time,
and prevention of bile leakage that is a common complication of
this operation.¹⁰ If the hemangioma is deep within the liver and
occupying multiple lobes or undivided from Glisson’s capsule,
wedge resection is the ideal treatment of choice.¹¹ Wedge
excision with radical liver resection was performed instead of
enucleation in this case due to the large size of the hemangioma
as well as adjacent parenchymal involvement of the left lateral
lobes (segments 2 and 3).

Therapy for non-surgical candidates involves hepatic arterial
embolization, radiation, or bevacizumab in rare cases. Our
case was unique in that the hemangioma was pedunculated,
giant, involved multiple lobes, and caused increasing pain as it
enlarged. For these reasons, surgical resection was chosen as the
best definitive treatment option, with a true left hepatectomy
resulting in the complete removal of this giant hemangioma. A
thorough multidisciplinary, pre-operative clinical and radiologic
evaluation is useful for management of such rare tumors of the
liver.

For non-surgical candidates, treatment options may include
hepatic arterial embolization, radiation, or a vascular endothelial
growth factor (VEGF) inhibitor such as bevacizumab. When
considering the large size of a giant cavernous hemangioma,
hepatic arterial embolization is a potential pre-operative
approach to consider. It has been shown to reduce intraoperative
blood loss and shrink the tumor allowing for easier resection
and shorter operative time.¹² Embolization alone is not
recommended for giant symptomatic cavernous hemangiomas
due to the risks of tumor necrosis with formation of a hepatic
abscess.¹³ Radiation therapy is a non-invasive treatment
modality; however, it is not recommended as a definitive
treatment option for such lesions. A dose of 30Gy can be given
over three weeks resulting in damage of endothelial and smooth
muscle cells ultimately causing thrombosis of the arterioles
with subsequent tissue necrosis. This reduces the size of the
tumor and provides pain relief, but it is not without side effects.
Due to the risk of liver toxicity and malignancy, it is generally
recommended only as a last resort for pediatric patients with
giant hemangiomas in the setting of uncontrollable heart failure
or coagulopathy.¹¹ Bevacizumab has been shown previously to
be efficacious when combined with 5-fluorouacil (5-FU) to treat
metastatic colorectal cancer; however, there is limited data on
its use in the treatment of a giant cavernous hemangioma.¹¹
Mahajan et al. reported its efficacy in reducing the size of a
hepatic hemangioma in a patient with invasive colorectal
adenocarcinoma.¹⁴ This is the first documented response of
a hepatic hemangioma to anti-angiogenic therapy. Further
studies need to be performed in order to determine the utility
of such agents in the future.¹⁴
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ECG CASE OF THE MONTH

Syncope in a 70-Year-Old Man with Aortic
Stenosis and Carotid Sinus Hypersensitivity
Avaneesh Jakkoju, MD, Vishnupriya Kuchana, MD, Rakesh Jakkoju, MD,
Pramilla Subramaniam, MD, and D. Luke Glancy, MD

CASE PRESENTATION
A 70-year-old man with a history of high blood pressure and a two-vessel coronary arterial bypass operation together with
mitral valvular annuloplasty for mitral regurgitation some nine years earlier came to the emergency department (ED) after losing
consciousness and falling off a ladder. He had had no warning symptoms before the syncopal episode. He was unconscious for only
a few seconds and then briefly felt confused. He was able, however, to drive himself and his wife to the ED. He admitted to having a
dizzy spell a day earlier while pushing his shopping cart in a grocery store.
In the ED, his blood work, including a comprehensive metabolic profile, a complete blood count, and cardiac markers, was
normal. His electrocardiogram was normal except for meeting one set of criteria for left ventricular hypertrophy (Figure 1).

Figure 1. Twelve-lead electrocardiogram recorded on a 70-year-old man soon after a syncopal episode
shows sinus rhythm and is normal except for meeting criteria of the Lewis index: (RI+SIII) – (RIII+SI) ≥ 1.7
mV, the oldest ECG criteria for left ventricular hypertrophy.²

An echocardiogram and cardiac Doppler study showed normal left and right ventricular function and no evidence of mitral stenosis
or regurgitation. The aortic valve was heavily calcified, and the peak systolic flow velocity across it was 3.56 m/s with a calculated
mean systolic pressure gradient of 30 mmHg and an aortic valve area of 1.56 cm.² Right carotid sinus massage did not cause
symptoms or ECG changes. Left carotid sinus massage, however, caused the patient to feel dizzy and become unresponsive for a
few seconds, and his ECG showed sinus arrest with a 3.6 s pause (Figure 2).
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Figure 2. Twelve-lead electrocardiographic rhythm strip recorded during left carotid sinus massage shows a 3.6s sinus pause. Carotid sinus
baroreceptors sense pressure. When it is low, afferent nerves signal the brainstem, which through efferent nerves stimulates the sympathetic nervous
system and inhibits the parasympathetic nervous system causing vasoconstriction and an increase in heart rate. When the carotid sinus receptors
signal the brainstem that the pressure is high, the efferent nerves inhibit the sympathetic nervous system and stimulate the parasympathetic
nervous system causing vasodilatation and slowing of the heart rate.³ Carotid sinus massage sends a message that pressure is high. If this message
is strong enough, it can result in such a marked slowing of heart rate and/or drop in blood pressure that syncope occurs.

The patient had two obvious potential causes of his syncopal
episode. One was aortic stenosis. Syncope in patients with aortic
stenosis, however, has usually occurred during or immediately
after exercise and in patients with more severe stenosis than was
found in this patient. The patient clearly has a hypersensitive
carotid sinus. His syncopal episode occurred when he was on
a ladder attempting to cut some limbs, and he may well have
been rotating and/or extending his neck. Although carotid sinus
hypersensitivity has been found in many elderly patients with
syncope of unknown cause, it has also been found in many
patients who never had a syncopal episode.¹ Nevertheless,
carotid sinus hypersensitivity seemed to be the most likely
diagnosis in this patient, and the treatment for syncope due to
carotid sinus hypersensitivity, an electronic cardiac pacemaker,
has almost always had fewer complications than the treatment
of syncope due to aortic stenosis, aortic valve replacement.
Accordingly a dual chamber electronic pacemaker was
implanted without difficulty, and the patient returned home.
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RADIOLOGY CASE OF THE MONTH

Is It Truly Germinal Matrix Hemorrhage?
Nancy Emelife, MD, Adam Blanchard, MD, Juan S. Gomez, MD, Millie Yu, MS,
Enrique Palacios, MD, FACR, and Jeremy Nguyen, MD

A premature female infant born at 32 weeks via cesarean-section presented with hypotonia and feeding difficulties.

Figure 1: Ultrasound of the brain, (A), (B) coronal planes and (C) left sagittal plane. Magnetic Resonance Imaging of the brain T2 weighted images, (D)
coronal, (E) axial, and (F) sagittal projections.

WHAT IS YOUR DIAGNOSIS?
Prominent Choroid Plexus: Developmental Variant

CASE REPORT
A premature female infant born at 32 weeks via cesarean-section
presented with hypotonia and feeding difficulties. The infant
was observed to have oral dysphagia, apraxic-like movements,
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and difficulty coordinating sucking, swallowing, and breathing.
Prenatal history was notable for a mother with dermatomyositis
during pregnancy requiring steroids and opiates. At delivery
prompted by preterm labor, the neonate was cyanotic and
required continuous positive airway pressure (CPAP) for
respiratory distress. The patient had intrauterine growth
restriction and severe anemia. She was admitted to the Neonatal
Intensive Care Unit, was placed on nasal intermittent positive
pressure ventilation (NIPPV), and was diagnosed with mild
respiratory distress syndrome and neutropenia.
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A brain ultrasound revealed echogenic lesions at the
caudothalamic grooves, left more prominent than right, highly
concerning for a grade 3 germinal matrix hemorrhage in Figure
2A-C (red arrows). A brain magnetic resonance imaging (MRI)

taken 10 days later determined that imaging findings were
consistent with a developmental variant in Figure 2D-F (blue
arrows). Patient was able to increase enteral feeding, and was
weaned off intravenous fluid. She became a good PO feeder
and was discharged at 41 weeks old.

Figure 2: Ultrasound of the brain (A), (B) coronal and (C) left sagital planes demonstrate mass-like areas of increased echogenicity in the caudothalamic
grooves and within the frontal horns (red arrows), more pronounced on the left, with mild asymmetric dilatation of the left lateral ventricle.

MRI of the brain with T2W images, (D) coronal, (E) axial, and (F)
sagittal projections reveal no hemorrhage at the caudothalamic
grooves and frontal horns. Imaging findings show enlarged
choroid plexi, more prominent on the left (blue arrows). No
abnormal MR signal to suggest evolving hemorrhage on
T2W sequence. Imaging findings are most consistent with a
developmental variant.

DISCUSSION
Germinal matrix hemorrhage (GMH), also known as
periventricular hemorrhage or preterm caudothalamic
hemorrhage, is a frequent, serious complication of prematurity.
It is an intraventricular hemorrhage originating from the
subependymal germinal matrix, a highly cellular and
vascularized region of neuronal-glial precursor cells in the
developing brain.1 This area is especially vulnerable to birth
injury and blood pressure changes following birth, which may
result in hemorrhage. GMH results in parenchymal damage,
intraventricular residues of hemorrhage, and hydrocephalus. 20-

25% of infants of gestational age less than 28 weeks will develop
a GMH.2 This entity has significant impact on the mortality,
morbidity, and long-term neurodevelopment of neonates.³
There are pitfalls and mimics of GMH that must be considered
when making a diagnosis. The differential diagnoses in our
case presentation included germinal matrix hemorrhage,
isolated choroid plexus hemorrhage and ventriculitis, among
others. There was no evidence of acute or remote hemorrhagic
process as shown by the MRI, eliminating the possibility of a
GMH. Isolated choroid plexus hemorrhage would show blood
products in the ventricular wall on the MRI, proving an unlikely
diagnosis. Ventriculitis would reveal blood products on imaging,
also an unlikely diagnosis.
Our patient most likely has a developmental variant of the
choroid plexus. The apparent echogenic lesions in the frontal
horns as seen on ultrasound likely represent prominent choroid
plexus. This entity may be easily mistaken as GMH. The lack
of well-recognized normal size criteria for choroid plexus
makes it difficult to differentiate between normal variants and
J La State Med Soc VOL 170 JULY/AUG 2018
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between normal variants and pathologies.⁴ Netanyahu et al.
found that prominent choroid plexuses on ultrasound appear
large, usually irregular, and lobulated. Anterior portions of
the choroid plexus often appear large and extend laterally
toward the wall of the lateral ventricle on coronal images. An
unusual configuration of a long stalk arising from the glomus
extending posteriorly and terminating in a small nodule is
seen in some cases. These benign appearances of a prominent
choroid plexus are similar and may appear identical to what is
seen in intraventricular hemorrhage, causing the two entities
to be easily confused. The stalk and nodule configuration may
be misinterpreted as a clot attached to the glomus or as a freefloating clot in the ventricle.5 Ultrasound images obtained
through the posterior fontanelle can rule out the presence of
clots or fresh blood from an intraventricular hemorrhage within
the ventricle.⁶
It is important to distinguish echogenic-appearing hemorrhage
from the choroid plexus, which also appears echogenic. The
caudothalamic groove acts as a convenient landmark, with
echogenicity anterior to the groove representing blood as the
choroid plexus terminates at the groove.⁷ Sagittal projection of
the caudothalamic groove area is prone to give a misleading
appearance of GMH secondary to strong echo production from
the lateral ventricle if the head of the caudate nucleus is not
well visualized and the scan plane is oblique. This misleading
appearance is corrected with a proper scan plane alignment,
including the head of the caudate nucleus, the caudothalamic
groove and the thalamus.⁷
The appearance of a hemorrhage will vary according to the
stage of the blood on MR imaging. Blood products are initially
isointense but become hyperintense after approximately three
days on T1W sequence. GMH may show chronic hemorrhage,
presenting on MRI as a hypointense irregular rim or small foci on
T2-weighted imaging, compatible with evolving blood products
and associated with focal decrease of cerebellar hemisphere
volume.⁸ Intrapiromkul et al. found that cranial ultrasound has
high sensitivity and specificity in detecting grade III GMH using
MR Susceptibility Weighted Imaging (SWI) as a reference, but
decreased sensitivity in detecting grade II GMH in preterm
neonates. It was also determined that ultrasound was not
sensitive in detecting either small cerebellar or extra-axial
hemorrhage.³
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