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Childhood Obesity Screening and Treatment
Practices of Pediatric Healthcare Providers
Amanda Staiano, PhD; Arwen Marker, BA;
Michelle Liu, BS; Ellery Hayden,
Daniel Hsia, MD; Stephanie Broyles, PhD
This study evaluated physicians’ childhood obesity screening and
treatment practices. A 26-question survey was delivered to pediatric
providers in-person or via mail, e-mail, or fax throughout Louisiana.
Fifty-seven providers completed the survey, the majority in primary
care clinics. Five providers met at least four of seven clinical
guidelines, but no provider met all of the guidelines. Whereas 88%
of providers screened for obesity, 7% met guidelines for referring
patients with obesity to weight management services. Six providers
offered interventions that included all recommended components
(i.e. dietary, physical activity, and behavioral counseling). One
intervention met intensity guidelines (i.e. >25 hours delivered
over at least six months). Barriers to offering services included
lack of reimbursement and poor compliance by families. Solutions
to overcome treatment barriers should be identified to increase
the provision of health care services for children with obesity.

Obesity is characterized by a body mass index (BMI) ≥ 95th
percentile and affects 17% of youth in the United States.1 Familybased, intensive, multidisciplinary behavioral intervention has
been proven efficacious to treat childhood obesity,2 including
sustained weight loss up to 10 years after the program.3 The United
States Preventive Services Task Force (USPSTF) recommends that
clinicians screen all children ages six years and older for obesity,
then offer or refer them to an intensive and comprehensive
behavioral intervention for obesity treatment if necessary.4
The interventions should include dietary, physical activity, and
behavioral counseling; be moderate (>25 to 75 contact hours)
to high (> 75 contact hours) intensity; and delivered over at
least six months.4,5 This recommendation aligns with the stage 3
comprehensive multidisciplinary intervention of the four-stage
treatment approach recommended by the Expert Committee
convened by the American Medical Association, Centers for
Disease Control and Prevention, and American Academy of
Pediatrics.6 While one survey evaluating clinicians’ screening
practices for obesity was recently conducted among tertiary
care hospitals,7 this study sought to document how pediatric
primary care providers and allied health professionals manage
their patients’ weight and whether these primary care providers
follow clinic practice guidelines. Most pediatric medical visits
occur in primary care settings,8 and the primary care setting
offers an opportunity for early detection and intervention to
achieve a healthy weight.
Further, the extent to which health care providers screen for
obesity-related comorbidities such as type 2 diabetes mellitus
(T2DM) in youth is not known, despite an escalation in cases
of pediatric T2DM in recent years.9 The American Diabetes
Association10 and American Academy of Pediatrics11 recommend
screening children who are overweight (BMI ≥ 85th percentile)
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and have any two additional risk factors for diabetes every
three years upon reaching age 10 or puberty. Recommended
screening tools are based on hemoglobin A1c criteria or plasma
glucose criteria. The objective of this study was to identify
pediatric healthcare providers’ current obesity and T2DM
screening practices and the referral or provision of behavioral
interventions for the treatment of childhood obesity.

METHODS
Participants
A survey was directly distributed to 677 health care providers
located in 164 clinics in 28 cities in the United States state of
Louisiana. The survey was distributed to an additional 675
stakeholders including representatives from the Louisiana
chapter of the American Academy of Pediatrics, insurance
groups, advocacy groups, and academia throughout the state,
with a letter requesting that the stakeholder forward the survey
to primary care providers. In total, 70 providers started and 57
completed the survey (26 online and 31 completed by hand), for
a response rate of 10% (among providers directly solicited) and
a completion rate of 81%.
Pennington Biomedical Research Center’s Institutional Review
Board approved the protocol and survey. No formal written
consent was administered, but the following was included on
the survey to notify participants that responses were collected
for research purposes: “Your participation in this survey is
voluntary and you do not have to participate if you do not want
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to. By submitting this survey, you provide your consent for our
research team to review and use the information you share with
us. Your responses will be kept confidential.”
Description of Survey and Procedures

(4%), and a clinical psychologist also provided information. The
types of physicians represented included pediatricians, pediatric
subspecialists (endocrinologists and a gastroenterologist),
combined internists/pediatricians, and family practitioners.
Providers’ Screening and Treatment Practices

The survey consisted of 26 multiple-choice and open-ended
questions pertaining to the provider’s current practices in
childhood obesity and T2DM screening and the pediatric
weight management services offered at the provider’s facility.
The USPSTF guidelines included: 1) screen for obesity if age ≥ 6
y; 2) if obese, refer to intervention; 3) offer obesity intervention
with diet, physical activity, and behavioral counseling; 4) offer
intervention lasting ≥ 6 months; and 5) offer intervention
consisting of > 25 contact hours. The guidelines for T2D
screening included: 1) screen for T2DM and 2) T2DM screening
includes hemoglobin A1c or glucose.10,11 The survey also queried
the provider’s medical specialty and clinic location.
Surveys were hand delivered, emailed, mailed, and/or faxed to
recipients over a 6-month period (i.e. January to June 2015).
An open-access link to the survey was listed on a website that
targeted primary care providers. The online version of the
survey was deployed by the Research Electronic Data Capture
(REDCap) website hosted at Pennington Biomedical Research
Center. Designed by Vanderbilt University, REDCap uses a secure,
web-based application to collect and store data for research
purposes.12 Alternatively, providers could complete a hard copy
and return the survey via fax, mail, or email. Hard-copy surveys
that were mailed or hand-delivered were entered into REDCap
by a research assistant.
Participants were informed that their responses would
be used for research purposes. Providers could choose to
provide personal contact information or complete the survey
anonymously. Study procedures and materials were approved
by the Pennington Biomedical Research Center Institutional
Review Board.
Data Analysis
Of the 70 providers, 13 were excluded from the analysis due
to answering only one question. Fifty-seven surveys were
included in the analysis. The primary endpoints were summary
data of the screening and treatment practices currently offered
by providers. The secondary endpoints were proportion of
providers who provided screening and treatment services that
met each of seven identified clinical guidelines.

The providers’ screening and obesity treatment practices are
displayed in Table 1. The majority (88%) of providers reported
screening for obesity via calculating body mass index (BMI) as
a part of a regular child visit, and 61% used electronic medical
records (EMRs) to automatically calculate BMI. Most providers
(67%) indicated using multiple ICD-9 codes to bill for childhood
obesity screening and treatment services. Sixty-three percent of
providers reported screening for T2DM, and the most commonly
used tools were hemoglobin A1c, fasting plasma glucose, and
overweight/obesity.

WEIGHT MANAGEMENT SERVICES
Referral to Services
Though most providers estimated that between 20 and 39% of
their pediatric patients were overweight/obese (Figure 1A), few
referred children who were overweight or obese to a weight
management service (Figure 1B). The majority (59%) of the
providers indicated an increase in number of pediatric patients
with overweight/obesity in the last 5 years, while 30% reported
the number had not changed.
Provision of Services
Weight management services were provided by various
departments within the providers’ facilities, including general
pediatrics, nutrition, gastroenterology, and endocrinology.
Fifty-five percent reported treatment delivered by multiple
departments within the same facility. Out of the 31 providers
who offered obesity treatment, most offered Stage 1 or 2 but few
offered Stage 3 or 4 (Table 1). Among the healthcare providers
and/or facilities who directly provided any weight intervention
component, 64% provided multiple types of services, most
commonly nutrition therapy, medical monitoring or assessment,
and exercise services.

RESULTS

Of six who prescribed medication as an additional treatment for
pediatric obesity, three offered Metformin. Other prescriptions
included appetite stimulants/depressants, Adderall, and
Xenical/Orlistat. Two providers reported prescribing multiple
medications. Thirty-three percent of the responding providers’
facilities offered multiple stages of treatment.

Survey Participants

Eligibility for Services

The 57 providers were located in 17 cities across Louisiana.
The majority practiced in primary care (56%) or specialty (18%)
clinics. Others worked in hospitals, school health centers, a
federally qualified health center, or a mobile medical unit. Most
of the providers identified as physicians (75%), though nurses/
nurse practitioners (9%), dietitians (5%), exercise physiologists

To determine inclusion of children into the weight management
programs, most providers used the 85th percentile (overweight)
or 95th percentile (obesity) as the threshold. Twenty-four
percent of the providers offered their weight management
services to children as young as 5 years, and 8% to infants (0-1
years) if needed. Fifty-six percent of the providers provided these
J La State Med Soc VOL 169 JANUARY/FEBRUARY 2017
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TABLE 1: Pediatric weight management practices among 57 clinicians.

Number of Providers

Is body mass index (BMI) calculated as part of your regular visits with children?
Yes

50

No

6

Did not answer

1

What code(s) do you use to bill for childhood obesity screening/treatment? *
278.00: Obesity, unspecified

33

278.02: Overweight

26

783.1: Abnormal weight gain

22

V85.54: Obesity, pediatric BMI ≥ 95th percentile for age

21

278.01: Morbid obesity

15

272.4: Hyperlipidemia

13

272.1: Hypertriglyceridemia

9

277.7: Insulin resistance

8

780.57: Sleep apnea, unspecified

6

790.5: Elevated liver enzymes

6

790.99: Elevated hemoglobin A1C

6

571.8: Nonalcoholic steatohepatitis (NASH)

5

250.00, 250.02, v58.67, 272.2, acanthosis, PCOS

2

278.03: Obesity hypoventilation syndrome

1

278.1: Localized adiposity

1

Weight gain

1

277.7 & 278 - Metabolic Syndrome

1

Don’t know

2

Not applicable/did not answer

6

Do you screen for type 2 diabetes mellitus in children and adolescents?
Yes

16

No

20

Not applicable/did not answer

21

If yes, what is your primary screening tool for type 2 diabetes in children and adolescents? *
Hemoglobin A1c

28

Fasting Plasma Glucose

22

Overweight/Obesity

11

Oral Glucose Tolerance Test (OGTT)

6

American Diabetes Association criteria

3

Fasting Insulin

1

Urinalysis

1

Acanthosis Nigricans presence

1

Do not do labs on every child
Which department in your hospital/clinic provides pediatric obesity treatment?

1
*

General Pediatrics

21

Nutrition

15

Gastroenterology

8

Endocrinology

7
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Adolescent Medicine

4

Outpatient Services

3

Community Outreach and Education

2

Psychiatry

2

Referred

2

Cardiology

1

Sports Medicine

1

Surgery

1

Orthopedic

1

Exercise through wellness

1

None of the above

18

Not applicable/did not answer
What stages of obesity treatment does your hospital/clinic offer?

7
*

Stage 1: Prevention Plus

26

Stage 2: Structured Weight Management

14

Stage 3: Comprehensive Multidisciplinary Intervention

8

Stage 4: Tertiary Care Intervention

1

Don’t know

5

Not applicable/did not answer

21

What weight management services do you (or your clinic) provide for obese children?

*

Nutrition Therapy

34

Medical Monitoring

21

Exercise

19

Medical Assessment

19

Behavior Therapy

8

Physical Therapy

2

Education, Overweight Handout, Follow-up Visits

2

OLOL Program

1

Provide referral

1

Orthopedic diagnosis

1

None

8

Unspecified other

5

Don’t know

1

Not applicable/did not answer

2

What outcome(s) do you use to measure change in weight management programs?

*

BMI and BMI percentile

37

Blood pressure

22

Nutrition/Diet

21

Physical activity

19

Labs (blood work)

16

BMI trajectory

11

Psychosocial outcomes (e.g. confidence, self-esteem)

10

BMI z-score

3

Weight

2

Waist circumference

1

Body fat percentage

1
J La State Med Soc VOL 169 JANUARY/FEBRUARY 2017
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Fitness tests

1

Don’t know

2

Not applicable/did not answer

17

Does your weight management program offer a maintenance phase after intensive treatment?
Yes

6

Yes, follow up with provider

1

No

13

Don’t know

8

Not applicable/did not answer

29

How long do your weight management services last?
1 Week

2

6 Weeks

1

8 Weeks

2

10 Weeks

5

12 Weeks

5

18 Weeks

1

Don’t know/referred to another program

4

Not applicable/no services offered

37

How many hours of service are provided in this time?
0.5 hour

1

1 hour

7

1.5 hours

2

2 hours

1

3 hours

1

10 hours

1

Varies

1

Other

1

Don’t know

4

Not applicable/did not answer

38

What is the frequency of visits during weight management services (e.g. once a week, once a month)?
Once a week

10

Once a month

6

Twice a month

2

Every other month

1

Other

1

Don’t know

4

Not applicable/did not answer

33

What are the cut-offs you use for inclusion of children into weight management/treatment programs?
Overweight (≥85th percentile BMI)

12

Overweight with at least 1 comorbidity

4

Overweight with at least 1 obese parent

0

Obese (≥95th percentile BMI)

12

Don’t know

1

Not applicable/did not answer
* indicates that the provider was allowed to select multiple responses.
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FIGURE 1A: Providers’ estimates of the proportion of pediatric patients under their care who are obese or overweight. Note: the remaining 5% of providers did not provide an estimate.

FIGURE 1B: Providers’ estimates of the proportion of pediatric patients with overweight/obesity who are referred to weight management services. Note: The remaining 23% of providers
did not provide an estimate.
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services to their patients through the age of 18 years, while 16%
extended their care up to those aged 21 years.
Outcome Measures
The most frequently used outcomes to measure patient’s
change in the weight management program were BMI or BMI
percentile, blood pressure, nutrition/diet, physical activity, or
labs (non-specified). Sixty-seven percent of the providers used
multiple outcome measures.
Duration and Frequency of Services
The weight management programs ranged between periods
of 1 and 18 weeks. Seven of the weight management programs
included a maintenance phase after intensive treatment.
Provider Training
Forty percent of the facilities provided support and/or education
about childhood obesity for providers. The offered resources
included in-person continuing education (80%), lists of
available resources (47%), toolkits (47%), web-based continuing
education (40%), electronic health records with tools to prevent/
treat obesity (40%), quality improvement collaboratives (27%),
and seminars (7%).
Identified Barriers and Needs
In an open-ended question (“Is there anything further you’d like
to share related to childhood obesity management, prevention,
and treatment?”), several of the providers identified a need for
more supportive services including “programs [for] pediatricians
[to] make quick and simple referrals without hassle.” The scarcity
of insurance plans that provide for nutritional counseling
was another reported obstacle. Other barriers included poor
compliance by patients and their families to prescribed
treatments and following through with referrals.

COMPARISON OF REPORTED PRACTICES TO
NATIONAL GUIDELINES
Five of the 57 providers met at least half of the seven national
recommendations examined in this study for screening
and referring/providing behavioral intervention for obesity
treatment (Table 2). Though one provider met six of the seven
guidelines, none met all.
The responses revealed that while the USPSTF guideline for
screening children for obesity was commonly practiced, the
recommendation to refer or offer an intervention was rarely
met. Six health care providers offered an intervention that
incorporated all three recommended components (i.e. dietary,
physical activity, and behavioral counseling). Only one of the six
programs met both USPSTF guidelines of more than 25 hours of
contact time and delivery over at least six months.
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DISCUSSION
Similar to national trends showing an increase in childhood
obesity prevalence,13 the majority of providers reported seeing
an increase in number of overweight or obese pediatric patients
over the past five years. The majority of providers screened
for both obesity and T2DM. Yet the survey responses indicate
that these patients are not receiving recommended weight
management services. Most providers did not meet clinical
guidelines to refer or offer weight management services,
and only one of the 57 providers offered a multi-component
obesity intervention that met the recommended duration and
contact hours. Furthermore, few providers followed the expert
committee recommended four-staged approach to childhood
obesity treatment.6 Importantly, providers noted barriers to
provision of services including lack of resources to provide an
intervention, lack of reimbursement for nutritional counseling
services, and poor compliance by patients and families.
Given 88% of the surveyed providers reported regularly screening
children for obesity, there is evidence that screening practices
have improved since the USPSTF recommendations were
released in 2010. Based on retrospective data from the United
States National Health and Nutrition Examination Survey (19992008),14 only 22% of parents of children who were overweight
or obese were informed by their doctor that the child was
overweight or obese. Though there was a slight increase over
time in physicians notifying parents, from 19.4% in 1999-2004 to
29.1% in 2007-2008,14 the majority of physicians either were not
screening children for overweight/obesity or were not informing
parents of the child’s weight status. A survey conducted in 2006
of family physicians similarly found that only 45% of physicians
calculated BMI percentile at most or every well-child visit.15
Similarly, a chart review of 255 children 2, 6, and 10 years of age
identified that only 34% of those who were overweight or obese
were properly documented as such.16 The present data indicate
that most providers surveyed now do regularly monitor child’s
BMI, but it is not known whether these providers communicated
the child’s obesity status to the parents. Many physicians were
not utilizing EMRs as a tool to automatically calculate and plot
BMI to facilitate obesity screening.
The provision of weight management services among these
predominantly primary care providers was lower than what
has been previously demonstrated for tertiary care centers. In
2013, the national Children’s Hospital Association surveyed 118
children’s hospitals and identified 85 that offered comprehensive
weight management services,7 a higher proportion than
the 11% who offered multi-component interventions in the
present study. Nearly all of the tertiary care centers provided
nutrition therapy (99% vs. 60% in the present study), behavioral
counseling (86% vs. 14% in the present study), and exercise or
physical therapy (80% vs. 37% in the present study). Though
two-thirds of tertiary care providers stated that their programs
met the USPSTF guidelines, only 40% offered programs for 6
months or longer, indicating wide variability in meeting the
intensity and duration recommendations. Data from national
surveys of ambulatory medical care determined that only 33%
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and 18% of patients aged 2-18 years received diet/nutrition and
exercise counseling, respectively, and this counseling was less
frequent among socioeconomically disadvantaged children.17
The present study found even fewer physicians in Louisiana are
providing behavioral counseling, with only one program that
met USPSTF intensity guidelines (i.e. > 25 hours contact time
delivered over at least six months).
In a 2006 survey of family practitioners, 86% said families
could not afford services not covered by insurance and 55%
lacked referral services for weight management programs.15
Since then, the USPSTF recommendation for obesity screening
and comprehensive, intensive behavioral intervention was
rated as Grade B, indicating that the task force recommends
that practitioners offer or provide this service due to the high
certainty that a net benefit is moderate, or moderate certainty
that the net benefit is moderate to substantial.5 The USPSTF
recommendation applies to all practitioners, not just tertiary
care providers. Under the Patient Protection and Affordable
Care Act of 2010, private insurance plans are mandated to cover
preventive services with a USPSTF Grade A or B rating without
patient cost-sharing. In spite of these recommendations and
insurance mandates, providers still reported reimbursement
for services as a barrier, are not providing or referring weight
management services, and reported using numerous billing
codes for obesity screening and treatment.
Strengths of this study included responses from 17 areas that
covered the major populated regions of the state of Louisiana
and from a range of healthcare providers. Focusing on Louisiana
providers may pose a challenge for generalizability to other

geographic regions. Yet Louisiana and the lower Mississippi
delta region is one of the most medically underserved, at-risk
populations living in the United States, characterized by high
levels of poverty, food insecurity, obesity, and related diseases.
Therefore, the state of Louisiana represents a prime opportunity
to establish baseline values of childhood obesity screening and
management in order to monitor changes with the enactment
of policy and programmatic interventions.
This study included several limitations. Despite outreach to over
1,300 providers and affiliated stakeholders and a high number of
website visits to the survey, only 10% of the contacted providers
participated in the survey. The sample may have been biased
towards providers more interested or more active in obesity
screening and treatment. Despite including “not applicable” or
“do not know” as response items, some questions were skipped
by providers, making it difficult to determine practices for the
entire sample.
In conclusion, obesity and T2DM screening practices were
common but the referral and provision of weight management
services for children with obesity remained rare among these
pediatric healthcare providers. When offered, the interventions
did not meet the recommended contact time. Despite clinical
guidelines, coupled with legal requirements for insurance
coverage, there is a continued lack of behavioral treatment for
the most common medical disease among the nation’s youth. To
address this deficit in health care access, weight management
programs should be developed and disseminated and include
reimbursement for services, ongoing provider training, and
family input to assure patient commitment.

TABLE 2: Comparison of current screening and treatment practices to the national guidelines among 57 clinicians. Note: Values represent number of respondents unless otherwise
noted. (A) includes outpatient clinic, student health center, federally qualified health center; (B) includes adolescent medicine.
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Fever-Induced Brugada Pattern Misdiagnosed as
an Acute Myocardial Infarction
David Tadin, MD; Roberto Quintal, MD
The Brugada syndrome is a rare condition associated with increased risk of ventricular tachyarrhythmias and sudden cardiac death
(SCD). The Brugada pattern on electrocardiogram (EKG) is known to be revealed by several precipitants including febrile illnesses.
The appearance of a Brugada pattern on EKG with fever may indicate an elevated risk of arrhythmia or sudden cardiac death. We
report a case in which the electrocardiographic abnormality of Brugada pattern induced by sepsis was initially misinterpreted as a
ST-segment elevation myocardial infarction (STEMI). The Brugada pattern on EKG resolved with treatment of the underlying sepsis.

CASE REPORT
A 61-year-old man with a past medical history of hypertension,
hypothyroidism, and morbid obesity presented to the
emergency department due to profuse diarrhea and headaches.
The patient stated that he was in his usual state of health until
two days prior to presentation. The patient described 10 watery
bowel movements per day. No blood or pus was noted in his
stools. His headaches were located over the frontal area and nonradiating. He had associated symptoms of fever and indigestion.
He denied chest pain, shortness of breath, palpitations, or
edema. During his work up in the emergency department, he
had an abnormal electrocardiogram (EKG), different from a
prior EKG that prompted a STEMI Team activation (Figures 1,2).
The patient had no known family history of cardiac problems
including arrhythmias, syncope or sudden cardiac death. Vitals
on presentation were: Temperature: 99.1° Fahrenheit, heart rate:
105 beats per min, 20 respirations per minute, pulse oximetry

99% on room air, weight of 192 kilograms, height of 6 foot 3 inches
and body mass index of 53. Pertinent positives on physical exam
were mild tenderness to palpation of left upper and left lower
quadrants of the abdomen and tachycardia. Pertinent negatives
were normal jugular venous pressure, normal lung sounds
and cardiac regular rhythm. Pertinent positive labs were blood
leukocytosis of 21,000/mm3 with 3% bands. BUN was elevated
at 28 mg/dL and creatinine was elevated at 3.1 mg/dL. (the
baseline creatinine was 1.1 mg/dL). His serum bicarbonate level
was 16 mEq/L, his TSH was normal, but a mildly elevated FT4 at
1.53 ng/dL was found. The urinalysis was abnormal with positive
leukocyte esterase on dipstick. Microscopic analysis showed
too many white blood cells to count and many bacteria. Other
pertinent lab results were normal troponin, CKMB, CKMB%, but
elevated total CPK at 885. BNP was 78 pg/mL. The patient had
computed tomography (CT) of the abdomen without contrast
that revealed left-sided hydronephrosis and left hydroureter
secondary to retroperitoneal fibrosis. The STEMI activation was
cancelled and the patient was admitted for sepsis.

FIGURE 1: Brugada type I EKG pattern in leads V1, V2 on admission with sepsis.
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FIGURE 2: Baseline EKG from two years ago.

FIGURE 3: EKG showing resolution of Brugada type I pattern after resolution of sepsis.
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The patient had Enterococcus faecalis bacteremia from a
genitourinary source. He was treated with appropriate antibiotics
and had urologic intervention with left ureteral stenting.
His hospital course was uneventful, and he was discharged
with no cardiac sequelae. He had an outpatient biopsy of the
retroperitoneal fibrosis indicating an idiopathic etiology. An EKG
was repeated one month later after resolution of his sepsis (Figure 2).

of the sodium channel can be temperature-sensitive.8 Fever
might also impair conductance of the sodium channel.⁹

DISCUSSION

1.

Diagnosis
Expert Consensus statement for type 1 and type 2 Brugada are
defined3:

Definition
The Brugada syndrome is an autosomal dominant genetic
disorder with incomplete penetrance or polygenic inheritance
affecting the sodium channels. Brugada syndrome is
characterized by abnormal surface EKG findings in conjunction
with an increased risk of ventricular tachyarrhythmias and
sudden cardiac death. EKG findings typically consist of persistent
ST segment elevation in leads V1 to V3 and the presence of a
pseudo-right bundle branch block. These EKG changes are
dynamic, often hidden, and may reveal themselves in the
presence of triggers like fever, intoxication (alcohol, cocaine, or
cannabis), vagal stimulation, electrolyte imbalance, anesthetics
(propofol, bupivacaine), psychotropic agents (amitriptyline,
lithium), and sodium channel blockers.1 Patients with typical EKG
features who are asymptomatic and have no other clinical criteria
are said to have Brugada pattern such as the patient in this case.
Prevalence
The prevalence of Brugada syndrome appears to be low in the
general population. A family history is present in about 2030% of patients.10 According to recent studies in Europe, the
incidence of sudden death in the general population (age 7-64
years) is 1.34 per 100,000 per year.4 Studies in heterogeneous
populations suggest that the majority of patients were of Asian
decent.5 However, one article looking at Brugada pattern on
EKG stated none of the patients with fever-induced Brugada
were of southeast Asian origin or had electrolyte imbalance,
significant bradycardia, and prolonged PR interval when
their type I pattern was recognized. In addition, none of
the eight patients with fever-induced type I Brugada had a
history suggestive of arrhythmic symptoms.6 The prevalence
of type I Brugada pattern is 20 times higher among patients
presenting with fever than in afebrile patients (2% vs 0.1%).6
Pathophysiology
Genetic analysis in patients with Brugada syndrome has
shown an association with sodium channel SCN5A mutations
in about 20% of the cases.2 This patient had Brugada Type 1
EKG pattern induced by fever. The predominance of outward
ionic current (Ito) at the end of phase 1 of the action potential
either because of an increase of its magnitude or because of a
decrease in inward currents (INa, ICaL) causes loss of the action
potential dome with marked shortening of the action potential.
The greater density of the Ito current in the epicardium causes
a transmural dispersion of repolarization that manifest as a
J wave or ST-segment elevation.7 Accelerated inactivation

2.

Brugada syndrome is diagnosed in patients with ST-segment
elevation with type I morphology ≥2 mm in ≥ 1 lead among
the right precordial leads V1,V2 positioned in the 2nd, 3rd,
or 4th intercostal space occurring either spontaneously or
after provocative drug test with intravenous administration
of Class I antiarrhythmic drugs
Brugada syndrome is diagnosed in patients with Type
2 or Type 3 ST-segment elevation in ≥1 lead among the
right precordial leads V1,V2 positioned in the 2nd, 3rd, or
4th intercostal space when a provocative drug test with
intravenous administration of Class I antiarrhythmic drugs
induces a Type 1 EKG morphology.

Prognosis and Risk Stratification
The relation between the Brugada EKG sign in asymptomatic
patients (no history of syncope, ventricular arrhythmias or
SCD (sudden cardiac death)) and the future risk of developing
arrhythmogenic events has been investigated. One study
revealed that the cardiac event rate per year in asymptomatic
patients was 0.5%, compared to 1.9% in patients with a history
of syncope and 7.7% in patients with aborted SCD.13 Multiple
predictors of future arrhythmic events in patients with the
Brugada pattern were studied, with male gender, mutation of
the SCN5A gene and a positive family history of SCD found to
be non -predictive.13,14,15 The prognostic value of the clinical, EKG
and Electrophysiology Studies (EPS) variables were analyzed in
a population of spontaneous type 1 Brugada ECG patterns and
no previous cardiac arrest. The cohort with negative EPS (noninducibility of VT/VF) had a 1.8% risk of developing arrhythmic
events (SCD or documented VF), compared to 14% in those with
a positive EPS.15 Further studies revealed a 0.9% rate of significant
cardiac events in patients with non-inducible arrhythmias.14,15 A
positive EPS is not predictive for arrhythmic events, and data
reported that the spontaneous ECG pattern and the history of
syncope are the best available predictors of such events.13,16
Therapies
An Implantable Cardioverter (ICD) Device is the only proven
effective therapeutic strategy for the prevention of SCD in
Brugada syndrome. It is important to note that ICD’s do have
disadvantages, especially young active individuals, who will
require multiple device replacements during their life-time.
Asymptomatic Brugada syndrome patients do not qualify
for an ICD as their risk for life threatening events is very low.17
Isoproterenol (which increases the L-type calcium
current), has proved to be useful for treatment of
electrical storm in Brugada syndrome but controlled
data on its therapeutic role are not available.18
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Quinidine, a Class Ia antiarrhythmic drug with Ito and IKr
blocker effects, has been shown to prevent induction of VF
and suppress spontaneous ventricular arrhythmias in a clinical
setting. Quinidine is currently being used in patients with
ICD and multiple shocks; cases in which ICD implantation
is contraindicated; or for the treatment of supraventricular
arrhythmias.17 It has been suggested that quinidine could
also be useful in children with Brugada syndrome, as a bridge
to ICD or as an alternative to it.17 Randomized studies on
the use of quinidine, however, have not been performed.
Radiofrequency Ablation (RFA) of ventricular ectopy has been
postulated as a therapeutic approach in Brugada syndrome
patients. A recent study by Josep Brugada et al. showed
prevention and treatment of Brugada syndrome by RFA. This
study had pathophysiologic and therapeutic implications.
Substrate epicardial mapping and ablation guided by
provocative testing was considered a reproducible, safe and
effective strategy to definitively treat patients with type 1
Brugada syndrome EKG pattern and risk of sudden death.19

6.
7.
8.

9.
10.
11.

12.
13.
14.

CONCLUSION
15.

The Brugada pattern includes a pattern resembling RBBB
with elevation of the ST segment in the precordial leads (V1V2). Physicians should be aware of other causes inducing ST
segment elevation. A good clinical history and a low clinical
suspicion for ischemia may avoid the inappropriate utilization
of emergency catheterization and of hospital resources. Fever
has been described to induce a Brugada-type EKG pattern in
asymptomatic patients with a negative family history.12 The
expert consensus statement from the HRS/EHRA/APHRS gives a
class I indication to provide immediate treatment of fever with
antipyretic drugs.3 Furthermore, avoidance of excessive alcohol
intake and drugs that may induce or aggravate ST-segment
elevation in right precordial leads are class I indications. Risk
stratification of asymptomatic patients with a Brugada-type EKG
induced by fever and a negative family history remains a matter
of debate. According to current guidelines, careful follow-up
would be an appropriate option.11 The diagnostic value of a
drug challenge test as well as electrophysiological studies in
this population is uncertain. Our patient was asymptomatic
with a negative family history and given close follow up.
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Jejunal Carcinoid Tumors Presenting as Small
Bowel Obstruction
David Ballard, MD; Ryan Fransman, MD; Guillermo Sangster, MD; Matthew Ayo, BS; Navdeep
Samra, MD
Carcinoid tumors are the most common form of gut neuroendocrine
tumors, however, they rarely present with small bowel obstruction.
We present a case of a 65-year-old woman without prior
abdominal operations who presented with symptoms of small
bowel obstruction. Computed tomography (CT) showed multiple
air fluid levels and a transition point in the left mesentery with
two soft tissue densities at the same level. The patient was taken
to the operating room for surgical exploration, which showed
two intramural masses in the mid and distal jejunum, which
surgical pathology showed to be stage IIIB carcinoid tumor.

FIGURE 1A: Axial noncontrast CT image of the mid abdomen demonstrates two irregularly
marginated solid mesenteric masses (arrows) causing mild proximal small bowel dilatation.

INTRODUCTION
Although carcinoid tumors are rare, they are the most common
form of gut neuroendocrine tumors. The annual incidence of
carcinoid tumors is 4-5 cases per 100,000 people, increased
from the previous estimation of 1.5 per due to better diagnostic
tests and tumor detection techniques. The most common
locations for gut carcinoid tumors in descending order are
small intestine, rectum, stomach, colon, and appendix. The
peak incidence of carcinoid tumors is in the sixth decade
of life.1-4 Carcinoid tumors are often asymptomatic and
rarely cause obstructive symptoms. We present a case of
a patient with a virgin abdomen presenting with small
bowel obstruction due to carcinoid tumors of the jejunum.

FIGURE 1B: Multiplanar coronal reconstruction of the abdomen and pelvis show two
mesenteric masses (arrows).

CASE PRESENTATION
A 65-year-old female presented to the emergency department
with abdominal pain, vomiting, and constipation. These
symptoms were present for approximately one month
and acutely worsened over the past four days. The sharp,
periumbilical pain was exacerbated by eating and relieved
by vomiting. Past medical history was remarkable for peptic
ulcer disease and she denied previous surgeries, recent
travel, sick contacts, or abdominal trauma. Vital signs were
within normal limits. Physical exam revealed tenderness in
the periumbilical region. Metabolic panel was remarkable
for elevated alkaline phosphatase, mild hyponatremia, and
hyperkalemia; electrocardiogram showed normal sinus rhythm.
Hematologic parameters, lipase, urinalysis, and lactic acid
were all within normal limits. Upright abdominal radiograph
revealed multiple air fluid levels and paucity of gas within the
rectum and throughout the colon. Subsequent non-contrast CT
revealed two irregularly marginated solid mesenteric masses
(Figure 1A, 1B) causing proximal small bowel dilatation and a
collapsed small bowel loop (Figure 1C) distal to the mesenteric
mass consistent with mechanical obstruction. Following
resuscitation, the patient was taken urgently to the operating

FIGURE 1C: Axial noncontrast CT Image immediately distal to the previous section shows a
collapsed small bowel loop (arrow) distal to the mesenteric mass consistent with mechanical
obstruction.
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DISCUSSION

FIGURE 2: Intraoperative palpable small bowel mass.

A study of over 67,000 patients from the National Cancer Data
Base found that carcinoid is the most common small bowel
tumor (37.4%), followed by adenocarcinoma (36.9%), lymphoma
(17.3), and stromal tumors (8.4%).5 Common demographics, sign
and symptoms, and locations of these four types of small bowel
tumors are summarized in Table 1. Small bowel tumors that are
discovered incidentally or present with symptoms should be
evaluated for surgical removal, aiming at curative resection.5-7 The
diagnosis of carcinoid tumors is often difficult because of their low
incidence and vague symptomatology. Diagnosis can be made
by the clinical picture and supported by imaging, endoscopy,
or tumor markers such as chromogranin A and serotonin.1,7
room for exploration. At laparotomy, the small bowel was run
and two white, firm masses were found intraluminally at the
mid and distal jejunum (Figure 2). Although both masses were
intraluminal, there was extent involving mesentery, which
appeared to be the transition point. A 41 cm section of jejunum
that contained both masses was transected and the remaining
bowel was anastomosed. Specimens were sent off for pathology,
cytoanalysis, and chromogranin staining. Postoperatively,
chromogranin A was drawn and elevated at 60 ng/mL (normal
<36.4 ng/mL). Serum and 24 hr urine 5-hydroxyindoleacetic
acid (5-HIAA) were within normal reference range.
Final pathology showed carcinoid tumor with three distinct
masses, the largest 3.2 cm (grade 2), negative margins, 1 of
16 lymph nodes positive for metastasis, minimal (3%) Ki-67
nuclear positivity, accounting for a staged IIIB with pathologic
stage mpT2pN1pMX. The patient had an unremarkable
post-operative recovery course, regaining bowel function
and discharged five days following surgery without residual
abdominal pain. At two month follow-up, the patient is doing
well without abdominal pain and normal bowel function.

When abdominal carcinoid tumors are suspected, the preferred
imaging technique is CT, which typically shows mucosal
thickening, a submucosal mass, or luminal narrowing.2,3 For
preoperative diagnosis and planning in a patient with a suspected
or known small bowel mass, video capsule endoscopy has shown
to be more sensitive than traditional CT and fluoroscopic barium
studies in identifying small bowel tumors. CT enterography and
enteroclysis are two advanced cross-sectional modalities that
improved the sensitivity in detected small bowel tumors.8-11
Nuclear medicine studies, including indium-111 octreotide
scan and gallium-68 PET/CT can assess for metastatic disease
or in patients with suspected neuroendocrine gastrointestinal
tumors that have failed to be detected using other modalities.12
Due to the acuity of the present case, diagnostic markers for
neuroendocrine tumors were not pursued preoperatively.
Chromogranin A levels have been correlated with survival
and prognosis in patients with metastatic gut neuroendocrine
tumors.13,14 Neurokinin A has also been correlated with prognosis
in midgut carcinoid tumors.15 Pancreastatin, a split product
of chromogranin A, is another serum biomarker that may be
elevated in up to 81% of patients with carcinoid tumors. It has

TABLE 1: Demographics, presentations, and locations of the four most common types of small bowel tumors.5-7

Small bowel
tumors

Carcinoid

Adenocarcinoma
Lymphoma

Gastrointestinal
stromal tumor

Gender
predominance /
median age
Males > Females
/ 66 years

Males > Females
/ 67 years
Males > Females
/ 64 years
Males > Females
/ 66 years
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Common signs and symptoms
Most commonly asymptomatic, found
incidentally
If symptomatic: Abdominal pain,
intestinal obstruction, palpable mass,
carcinoid syndrome in ~10%
Intestinal obstruction, gastrointestinal
bleeding, weight loss, obstructive jaundice
Abdominal pain, fatigue, weight loss,
diarrhea
More likely than other small bowel
tumors to cause intestinal perforation
Most commonly asymptomatic, found
incidentally
If symptomatic: Gastrointestinal
bleeding > intestinal obstruction

Location

Ileum > Duodenum
> Jejunum
Duodenum >
Jejunum > Ileum
Ileum > Duodenum
> Jejunum
Jejunum > Ileum =
Duodenum
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been shown useful in predicting response in those who undergo
chemoembolization for hepatic metastases.16,17 The National
Comprehensive Cancer Network (NCCN) recommends 24 hr
urine 5-HIAA and chromogranin A in the diagnostic workup of
suspected midgut carcinoid tumors. Additionally, these markers
can be used to follow tumor suspicion for recurrence following
surgical resection along with serial cross sectional imaging.
Following surgical resection of gastrointestinal carcinoid
tumors, the NCCN recommends consideration of 24 hr urine
5-HIAA, chromogranin A, and multiphasic CT or magnetic
resonance imaging every 3-12 months following resection.18
Surgical resection with lymphadenectomy remains the standard
treatment for gastrointestinal carcinoid tumors. Patients
who undergo successful surgical resection show a favorable
prognosis with an 83% 5 year survival rate.19-21 Location of the
primary tumor impacts survival of patients with gastrointestinal
carcinoid tumors. Ileojejunal tumors have an increased risk
of liver or lymph node metastasis and a decreased five year
survival when compared to primary tumors in the appendix
or colon.19 It is important to inspect the full length of the small
bowel intraoperatively because multiple tumors are seen in
up to 33% of cases.19-21 The liver is the most common site of
metastasis for gastrointestinal carcinoids tumors. The size
of the primary tumor has a direct impact on patient survival
and rates of metastases.2 Tumors <1cm in size less commonly
metastasize to the liver and have a 10% rate of lymph node
metastasis. In contrast, tumors measuring >2cm showed
28% rate of liver metastasis and a 72% rate of lymph node
metastasis. 2,19 Carcinoid syndrome, present in approximately
10% of carcinoid tumors, can be seen with metastases to the
liver, lung, or other sites which venous drainage bypass the
portal circulation (e.g., gonads, diaphragm, osseous sites, etc.).3,7
In the present case, we elected to perform urgent surgery, as
the patient had identifiable small bowel masses and a transition
point on imaging, along with no previous abdominal surgeries.
Identification of these masses both on imaging and intraoperative
exploration prompted the appropriate resection, which allowed
for an adequate staging. In cases of small bowel obstructions in
adults without previous abdominal surgeries, it is important to
keep small bowel tumors such as carcinoid in the differential.
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The Non-Innoculous Hilar Calcification: Recurrent
Pneumonia Secondary to Broncholith-Associated
Actinomyces
Oluwayemisi Ojemakinde, MD; Adam Wellikoff, MD; Catherine Chaudoir, MD; Guillermo Sangster,
MD; Alberto Simoncini, MD; Carlos Previgliano, MD; Disha Adelle Desouza
Dystrophic calcification of hilar lymph nodes is a common response to chronic inflammation related to several etiologies and
rarely is associated with any clinical findings. A clinical scenario related to these calcified lymph nodes can thus be delayed
by the low clinical suspicion associated with such a presumably innocuous finding. Normal respiratory movements however,
can cause erosion into adjacent bronchi leading to a broncholith, complications of which can result in morbidity. We illustrate
one of these complications, a partial obstruction with subsequent recurrent infection due to normal oral flora - actinomyces.

CASE REPORT

FIGURE 1: Frontal view of the chest shows left hilar calcification with a mass-like
consolidation and scattered calcification of the upper lobe.

A 53-year-old male presented with a six month history of pleuritic
left-sided chest pain associated with night sweats, fever, cough,
and occasional frank hemoptysis. His past medical history was
significant for chronic obstructive pulmonary disease (COPD)
and coronary artery disease. He had a 70-pack-year smoking
history and had worked in a prison for four years. Findings on
examination included bilateral finger clubbing, wheezing in the
left mid-lung field, and no palpable lymphadenopathy.
A chest radiograph (Figure 1) revealed left hilar calcification
with a mass-like consolidation and scattered calcification in the
upper lobe. Computed tomography (CT) chest (Figure 2) favored
a chronic infection, however review of CT images and multiple
chest radiographs performed between six years and 12 months
earlier, revealed a similar appearance and interval resolution
of infection. A suspected broncholith was observed (Figure 3).
Sputum for mycobacteria and fungi, and an interferon-gamma
release assay (IGRA) were negative. A bronchoscopy and
endobronchial biopsy was performed confirming a broncholith
(Figure 4A and B). Gomori methenamine silver (GMS) and
periodic acid schiff stain (PAS) stains were performed and
highlighted thin filamentous organisms. These morphologic
features were suggestive of Actinomyces spp (Figure 5).
Treatment with Doxycycline resulted in resolution of symptoms
as well as radiographic improvement.

DISCUSSION
Hilar calcification from prior granulomatous disease
is a frequent finding on imaging, especially where
granulomatous diseases such as histoplasmosis
and tuberculosis are endemic. Other causes such
as coccidioidomycosis, sarcoidosis, silicosis, and
treated lymphoma are also well recognized.1 These
calcifications appear innocuous and are generally
associated with remote and quiescent events. They
do however, move with respiratory movements and
cardiac pulsations and can slowly erode adjacent
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FIGURE 2: Axial non-contrast CT showing consolidation, scarring, and scattered
calcification of the upper lobe. These findings favor a chronic infection.
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bronchial walls resulting in extrusion into the bronchial
lumen.2 These eroding calcified lymph nodes are called
broncholiths, and produce partial or total luminal
narrowing, distal obstruction, and infection. Such
erosions and extrusions have also been reported
to produce chronic pneumonia, bronchiectasis
and bronchopleural fistulas.3 Organisms
which have been reported for broncholithassociated pneumonia include fungi,
Nocardia, Histoplasma, and Actinomyces,
with actinomycosis appearing in the largest
number of case reports.4-6 Aspiration of
secretions containing actinomyces is the
usual mechanism of infection; nevertheless,
actinomycosis may result from introduction
of organisms via esophageal perforation, direct
extension from a process in neck or abdomen or via
hematogenous dissemination. There is at least one case
in which actinomyces was cultured from the broncholith, and
hence thought to precede formation of the broncholith.7 The
clinical presentation of post-obstructive actinomycosis is the
same as seen in most broncholith-related pneumonias; these
include hemoptysis, wheezing, weakness, fatigue, increased
sputum production and pleural effusion as seen in our case.5,7
Gradual erosion of bronchial lumen is initially imperceptible, as
respiratory movements of calcified nodes are normally in the
range of 7-20 millimeters.5,8 A broncholith should be suspected
in the presence of calcified hilar lymph nodes when associated
with recurrent pneumonia.

FIGURE 3: CT chest axial, slice inferior to Figure 2, showing broncholith in left lower lobe
bronchus (arrow).

FIGURE 4A: Bronchoscopic view of the broncholith partly buried in the airway wall.

CONCLUSION
This case report highlights broncholith-associated actinomyces
pneumonia as a potential rare complication of a calcified
hilar lymph node diagnosed with classical imaging and
bronchoscopic findings.

FIGURE 4B: Bronchoscopic view of the broncholith as it is attached to the end of the
scope via suction as it passes through the nasopharynx on its way out.
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FIGURE 5: Gomori methenamine silver (GMS) stain performed on the lingula biopsy
specimen highlights thin filamentous organisms with morphologic features suggestive of
Actinomyces spp. (x 40).

J La State Med Soc VOL 169 JANUARY/FEBRUARY 2017

19

JOURNAL OF THE LOUISIANA STATE MEDICAL SOCIETY

CLINICAL CASE OF THE MONTH

Group G Streptococcal Bacteremia Secondary to a
Burn Wound Infection
IMAGE 1: Right forearm with second degree partial thickness burns.

Paige Deichmann; Amol Sura;
Charles Sanders, MD;
Nisha Aravindakshan-Patel, MD;
Fred Lopez, MD
CASE PRESENTATION
A 61-year-old man presented to the emergency department
with second degree burns along his right arm and hand. He
reported that his knees suddenly gave out while holding a pot
of soup resulting in the scalding liquid spilling over his arm.
His medical history is significant for alcohol abuse, chronic
obstructive pulmonary disease, atrial fibrillation, congestive
heart failure with preserved ejection fraction, chronic knee
instability, and degenerative joint disease of the spine.
Vital signs revealed a temperature of 101.5°F, pulse 110/minute,
blood pressure 123/83 mmHg, respiratory rate of 21/minute
and oxygen saturation of 99% on ambient air. On exam, he was
tremulous and had difficulty walking. His right upper extremity
had patchy areas of burns, with the largest lesion measuring
12 x 5 cm (Image 1 and 2). There were ruptured blisters along
his thumb and forearm and a non-ruptured blister on his index
finger. The wound bed appeared pale pink, and the surrounding
skin appeared intact with no signs of acute infection. He
also had a small abrasion on the right side of his scalp. His
complete blood count revealed a white blood cell count
of 11.4 (4-10 x 10^9/L). His renal function, electrolytes,
and liver enzymes were within normal range. He
was noted to be intoxicated with alcohol and he
had an elevated blood alcohol level of 41 mg/
dl (<15 mg/dl). A non-contrast computed
tomography (CT) of the head revealed
diffuse cerebral and cerebellar atrophy. He
was admitted for management of alcohol
withdrawal and wound care.
On day three of admission, he appeared
acutely ill and a temperature of 101.2°F was
recorded. Blood cultures were drawn and
empiric antibiotic therapy was initiated with
vancomycin and piperacillin-tazobactam.
Blood cultures revealed the growth of betahemolytic Group G Streptococcus (Image
3). Antibiotics were narrowed to intravenous
penicillin G and he was discharged home to
complete a two week course of antibiotics.
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IMAGE 2: Right hand with second degree partial thickness burns and ruptutred blisters.

IMAGE 3: Growth on a blood agar plate. Note the large, gray colonies surrounded by zones
of β-hemolysis, which is characteristic of Group G streptococcus
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DISCUSSION
Introduction
Each year in the United States, an estimated 486,000 people
sustain burns which require medical attention.1 With the loss
of a natural barrier to the environment the underlying dermis
and soft tissues are exposed to microbial colonization. The
most common organisms associated with noscomial burn
wound infections are Gram-positive organisms including
Staphylococcus aureus (23%), Enterococcus species (11%), and
coagulase-negative staphylococci (4.3%). Potential Gramnegative pathogens include Pseudomonas aeruginosa (19.3%),
Escherichia coli (7.2%), Serratia marcescens (3.5%), and Klebsiella
pneumonia (2.6%).2 Isolation of fungal pathogens, most
often Candida albicans (3.5%), is less common. Streptococcal
species-associated sepsis in burn patients have been reported
in the literature, but are usually due to Group A β-hemolytic
Streptococcus.3 Group G streptococcus is part of normal human
commensal flora of the skin, upper airway, gastrointestinal
tract, and genitourinary system. It most closely resembles
Group A streptococcus in genetic sequencing and also shares
many of the same virulence factors resulting in similar clinical
manifestations.4

MICROBIOLOGY
Taxonomy
Group G β-hemolytic streptococci were first identified by
Lancefield and Hare in 1935 and were not considered to be
pathogenic organisms.5,6 Today several species of streptococci
carry the Lancefield G carbohydrate antigen on their cell wall,
and are categorized as a Group G Streptococcus. These species
include Streptococcus dysgalactiae, Streptococcus canis, and the
Streptococcus anginosus group which includes S. anginosus,
S. constellatus, and S. intestinalis.4,7,8,9,10,11 Isolates found in
humans were initially categorized as Streptococcus dysgalactiae
subspecies which expressed either C or G antigens.
Sixty years later, Vandamme et al. further divided Streptococcus
dysgalactiae into two separate subspecies based on chemical
properties and appearance. Group G streptococcus generally
form large (>0.5mm) pearl gray colonies on sheep blood agar.12,13
In 1999, Vieira et al classified all β-hemolytic, large-colony
forming Group G streptococci found in human infections as
Streptococcus dysgalactiae subspecies equisimilis (SDSE)9,12,14,15,16
and Streptococcus dysgalactiae subspecies dysgalactiae (SDSD)
for animal isolates of Group C.17,18,19 The two subspecies are
clustered together on phylogenetic trees because they share
some genes but they do not have any identical alleles.18
Zoonotic infections with SDSD infection have been reported as
case reports in the the literature but are uncommon.20
In our patient’s case, the streptococcal isolate was identified
as beta-hemolytic based on the clear zones of total hemolysis
and demonstration of large colony types greater than 0.5 mm
with no odor. The isolate then underwent latex agglutination
testing which determined the Lancefield group as G. No

further taxonomic classification was performed to subspeciate
the isolate in our lab and is not usually performed in standard
clinical laboratories.19
Virulence Factors and Pathogenic Mechanisms
The majority of virulence factors found in Group G streptococci
are also found in Group A streptococci (i.e., Streptococci
pyogenes), including adhesions, the M protein, Streptolysin O
and Streptolysin S, C5a peptidase, streptokinase, and various
superantigens.10, These factors are shared via horizontal gene
transfer from S. pyogenes to SDSE via streptococcal phages.4,18
Accordingly, these genetic similarities result in Group A
streptococcus and Group G streptococcus sharing similar
clinical manifestations, including skin and soft tissue infections,
pharyngitis, bacteremia, and toxic shock-like syndrome.16,18,22,23
The clinical features of Group G streptococcal infections can
be attributed to its virulence factors which include adhesins,
toxins, and proteases. Adhesions facilitate invasion of bacteria
through damaged epithelial and mucosal surfaces.12 The M
protein virulence factor encoded by the emm gene facilitates
the characteristic spreading of SDSE infections by resisting
phagocytosis, inhibiting the complement cascade and disrupting
the coagulation system.10,12,16,24 This is further exacerbated by
streptokinase, which converts plasminogen to plasmin and
thereby prevents clot formation and facilitating spread of the
organism.10,12 Toxins of note in SDSE include Streptolysin O
and Streptolysin S. These toxins are involved in necrotizing soft
tissue infection and also are responsible for the phenotypic
β-hemolysis seen on blood agar plates.10,12 Superantigens also
play a significant role in more severe streptococcal infections
such as streptococcal toxic shock-like syndrome.

EPIDEMIOLOGY
Group G streptococci inhabit human epithelial and mucosal
surfaces. From these sites, the organism can invade into deeper
structures or into normally sterile sites, such as the blood stream,
to produce disease.25 Group G streptococcal infections are more
common in men than women16,19 and increase in incidence with
age. The organism can be transmitted from person to person.
The median reported age at presentation of patients with GGS
bacteremia varies in the literature, but generally falls between
ages 55-67.5,16,19,26,27 A distinctive feature of Group G streptococcal
infection is its association with underlying chronic illness. Of
patients with SDSE infection, some of the common coexisting
comorbidities include cardiovascular disease, diabetes mellitus,
malignancy, and alcohol abuse.5,16,19,28 Multiple sources have
reported an increase in the frequency of reports of Group G
streptococcal infections.21 The explanation for this increase
remains unclear; Rantala et al. hypothesized that the aging
population and increased survival of adults with chronic disease
could be a factor. Watsky et al suggests that although virulence
factors contribute to an organism’s pathogenicity it is disruption
of mucosal barriers which plays the major role in overcoming
host defense.29
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CLINICAL PRESENTATION
Group A streptococci and Group G streptococci can cause
similar types of infections. Like Group A streptococci, Group
G streptococci can cause skin and soft tissue infections,
such as wound infections, erysipelas, cellulitis,19 bacteremia,
endocarditis,25 acute rheumatic fever, acute glomerulonephritis,
and toxic shock-like syndrome22 associated with necrotizing
fasciitis.10 The most common portal of entry in patients with
GGS bacteremia is the skin.16,19,26,27,28 This further highlights the
importance of dermatologic disease in the elderly populations
as a predisposing factor to infection. This includes lower leg
cellulitis and decubitis ulcers,27 and skin malignancies including
squamous cell cancer and mycosis fungoides.26 In patients with
Group G Streptococcal bacteremia, the mortality rate varies
between 2-18 percent.19

5.

6.
7.
8.
9.
10.

11.

TREATMENT
Group G streptococcal bacteremia are susceptible responsive
to β-lactam antibiotic therapy. Improvement in clinical course
can be seen within 24-48 hours of antibiotic therapy initiation.27
The drug of choice for GGS bacteremia is intravenous penicillin
G.19,26,28,30,31 Other effective treatment options include second
and third generation cephalosporins, vancomycin, and
fluoroquinolones.26,32 The resistance to macrolide antibiotics, like
erythromycin, varies; with some regions such as North American
reporting macrolide resistance as high as 19%.12 Thus, these
antibiotics may not serve as reliable empiric treatment options.
In cases of toxic shock-like syndrome with necrotizing fasciitis,
clindamycin is often added to β-lactam antibiotic therapy for
toxin inhibition by facilitating phagocytosis of streptococci by
inhibiting M protein and suppressing both penicillin binding
proteins needed for cell wall synthesis and tumor necrosis factor
production.33

CONCLUSION
Group G streptoccocus is a pathogen which should be
considered in the setting of burn wound infections. Infections
with this organism are typically seen in patients with chronic
underlying illness such as alcohol abuse, cardiovascular disease,
diabetes mellitus, and malignancy.
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ECG CASE OF THE MONTH

Confusion and a Slow Heart Rate
D. Luke Glancy, MD
Police found a confused 93-year-old woman wandering the streets and brought her to the hospital where an electrocardiogram (ECG)
was recorded (Figure).

FIGURE: Electrocardiogram in a confused 93-year-old woman. See text for explication.

What is your diagnosis?
Explication is on page 25.
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DIAGNOSIS: Sinus rhythm at a rate of 79 beats/minute with 2:1
second degree atrioventricular (AV) block and ventriculophasic
sinus arrhythmia. P waves in lead V1 indicate left atrial enlargement
with a terminal negative deflection ≥ 0.1 mV in depth and ≥ 0.04
seconds in duration. QRSs show right bundle branch block with a
QRS duration of 0.13 seconds, broad S waves in leads I, II, aVL, V5,
V6, broad R waves in lead aVR, and broad R´ waves in lead V1.1
The AV block is most likely the result of bilateral bundle branch
block, with complete block in the right bundle and 2:1 block
in the left bundle. A less likely explanation is that the 2:1 AV
block is above the bifurcation of the His bundle, e.g., in the AV
node, in a patient who also has right bundle branch block.1
Ventriculophasic sinus arrhythmia may occur with various forms
of AV block, but is most typically seen with 2:1 AV block. The
sinus arrhythmia is characterized by P-P intervals being shorter
when they contain a QRS than when they don’t. This difference
in P-P intervals is slight, but consistent in this patient’s ECG
(Figure). A likely explanation for the irregularity is that the P-P
interval is prolonged by an increase in parasympathetic tone
and a decrease in sympathetic tone resulting reflexly from
stimulation of the carotid sinus by systolic ejection. Another
explanation is that mechanical pressure on the sinus node by
ejected blood causes acceleration in the nodal discharge.2
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RADIOLOGY CASE OF THE MONTH

Intussusception in Adults: Is There a Lead Point?
Lorena Garza, MD; Nhan Nguyen, MD; Jeremy Nguyen, MD; Cynthia Hanemann, MD
A 36-year-old woman presents to the emergency department with a 4-day history of progressive lower abdominal pain accompanied by
nausea.

FIGURE 1

FIGURE 2

FIGURE 3

IMAGING FINDINGS
Figures 1 and 2: Axial and sagittal contrast enhanced computed tomography (CECT) at the level of the ileocecal region demonstrate a
target-like appearance of the proximal ascending colon, with amorphous hyperdense central components (yellow circle), concerning for a
mass. Figure 3 represents an image taken at colonoscopy which reveals an enlarged and exophytic friable mass (yellow arrow) occupying
most of the cecal circumference at the level of the ileocecal valve.
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Elucidation is on page 27.
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RAIOLOGICAL DIAGNOSIS: Proximal ascending
intussusception secondary to a large exophytic mass.

colonic

CASE REPORT
A 36-year-old woman with no significant past medical or family
history who presents to the emergency department with a 4
day history of progressive lower abdominal pain. Initial CECT
revealed a target-like appearance of the proximal cecum with
associated edema and adjacent mesenteric lymphadenopathy.
Colonoscopy was performed and an exophytic lesion was
identified with pathology concerning for malignancy. Patient
underwent laparoscopic right hemicolectomy with final
pathology reporting moderately differentiated invasive
adenocarcinoma.

DISCUSSION
Intussusception is the invagination of a bowel loop with its
mesenteric fold (intussusceptum) into the lumen of a contiguous
portion of bowel (intussuscepiens) as a result of peristalsis. It is
a common cause of abdominal pain in the pediatric population
that often requires surgical management. Approximately 5%
of cases occur in adults and it accounts for 1% of all bowel
obstructions. It is particularly important to rule out serious
underlying disease such as an intraluminal neoplasm acting as a
lead point in the adult population.
By imaging, intussusception can be divided into cases caused by
a lead point versus non–lead point. Lead point intussusceptions
can be further classified into benign vs. malignant etiologies.
Benign causes include lipoma and adenomatous polyp.
Malignant causes include adenocarcinoma, lymphoma and
metastasis. Another major classification is by anatomical
location, such as enteroenteric, ileocolic, ileocecal, or colocolic.
Non-lead point intussusceptions are assumed to be secondary
to dysrhythmic peristalsis and are commonly seen in patients
with inflammatory bowel disease.
Clinically, intussusceptions without a lead point are often
asymptomatic and usually an incidental finding. Cases are usually
transient, resolving spontaneously without need for treatment.
In contrast, intussusceptions with a lead point usually present
with vague and atypical abdominal pain. Associated symptoms
may include nausea, vomiting, constipation, hematochezia, and
weight loss. These cases can progress to overt bowel obstruction
and surgical treatment is often required.

without associated proximal bowel obstruction. Differentiation
of the lead mass from bowel wall edema on CT is generally
easier with large bowel intussusceptions than with small bowel
intussusceptions due to the greater caliber of the colon. In most
cases, it is very difficult to discern the exact mass acting as a lead
point.
In regards to adult colonic intussusception, more than one-half
of large bowel intussusceptions are associated with malignant
lesions, including primary tumors and metastatic disease.
Colonic adenocarcinoma is the most common malignant
neoplasm associated with colonic intussusception.
Routinely, in the pediatric population, an attempt is given
to manual reduction with air enema. However, air enemas
are generally avoided in the adult population due to the
high probability of an underlying malignant process and the
associated theoretical risks. These risks include intraluminal
seeding and venous tumor dissemination, perforation and
seeding in the peritoneal cavity and possible anastomotic
complications of the friable tissue.
After lead point intussusception is suggested on cross-sectional
imaging, flexible colonoscopy should be the next step for
localization and demonstration of the underlying lesion acting
as a lead point. Oftentimes, patients will require further surgical
intervention if there is underlying malignancy.
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Radiographically, the presence of a bowel-within-bowel
configuration with or without mesenteric fat and mesenteric
vessels on computed tomography (CT) imaging is
pathognomonic for non-lead point intussusception.
Imaging diagnosis of lead point intussusception is less
straightforward given the overlapping of many factors including
the configuration of the lead point, degree of bowel wall edema
and amount of invaginated mesenteric fat. It can appear as
an abnormal target-like mass with increased diameter with or
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MADELUNG’S DISEASE

JOURNAL OF THE LOUISIANA STATE MEDICAL SOCIETY

James Diaz, MD, Dr. P.H.;
Alan David Kaye, MD, PhD
Since its introduction in 1986, propofol (2, 6-diisopropylphenol),
an intravenous sedative-hypnotic agent, has been utilized for
the induction and maintenance of general anesthesia and
conscious sedation in over 80% of cases; largely replacing
thiopental (sodium pentothal) over a decade ago. Unrestricted
as a controlled substance, propofol’s abuse potential
emerged quickly and was highlighted by the death of
pop singer, Michael Jackson, in 2009. In order to assess
the epidemiological features of fatal propofol abuse, a
descriptive analysis of the scientific literature was conducted
using Internet search engines. Well-documented cases of
fatal propofol abuse were stratified as unintentional or accidental
deaths and as intentional deaths by suicides or homicides. Continuous
variables were compared for differences by unpaired, two-tailed t-tests
with statistical significance indicated by p-values less than 0.05. Of 21
fatal cases of propofol abuse, 18 (86%) occurred in healthcare workers,
mostly anesthesiologists and nurse anesthetists (n=14, 67%). One
case occurred in a layman who purchased propofol on the Internet.
Seventeen deaths (81%) were accidental; two were suicides (9.5%) and
two were homicides (9.5%). Blood levels in intentional death cases were
significantly greater than in accidental death cases (p < 0.0001); all of
which reflected initial therapeutic induction-level doses in the ranges of
2.0-2.5 mg/kg. Though lacking in analgesic effects, the abuse of propofol
by young healthcare professionals, particularly operating room workers,
has been significant; and likely underreported. Propofol is a dangerous
drug with an evident abuse potential which often results in fatalities.
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Since its introduction in 1986, propofol (2, 6-diisopropylphenol),
a sedative-hypnotic agent chemically distinct from other
intravenous induction agents, has been used for the induction
and maintenance of general anesthesia and “conscious sedation”
in greater than 80% of cases, virtually replacing sodium
thiopental and all other short-ac ting barbiturates as induction
agents.1 Chemically the drug is a substituted isopropylphenol.
Unrestricted as a controlled substance, propofol’s abuse
potential emerged quickly and was publicized by the death
of pop singer, Michael Jackson, in 2009. In order to assess the
epidemiological features of fatal propofol abuse, a descriptive
analysis of the scientific literature was conducted using Internet
search engines to meet the following objectives: (1) to assess,
describe, and analyze the descriptive epidemiology and
outcomes of propofol abuse; (2) to stratify deaths from propofol
abuse as accidental, suicidal, or homicidal; and (3) to compare
blood levels in fatal propofol overdose cases and to stratify
levels in therapeutic (2-2.5 mg/kg) anesthesia induction-dose
ranges versus supra-therapeutic dose ranges.

TABLE 1: The demographic features of all fatal propofol abuse cases.
NR: Not Reported; NA: Not Applicable; ICU: Intensive Care Unit

METHODS
To meet the objectives of the present investigation, 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 fatal propofol abuse in the U.S. since 1986.2-10 The key
words included: anesthetics, intravenous, propofol (Diprivan®);
drug abuse, and addiction. Data sources reviewed included
case reports, case series, observational and longitudinal
studies, active and passive surveillance investigations, and
analytical toxicology reports. Well-documented cases of fatal
propofol abuse were stratified as unintentional or accidental
deaths and as intentional deaths by suicides or homicides.2-10
Demographic characteristics of all decedents were described
including age, gender, occupation, and propofol blood levels, if
available. Continuous variables were compared for differences
by unpaired, two-tailed t-tests with statistical significance
indicated by p-values less than 0.05. Since this study was an
epidemiological analysis of previously peer-reviewed scientific
publications, Institutional Review Board (IRB) approval was not
required and was waived.

RESULTS
Of 21 fatal cases of propofol abuse, eighteen (86%) occurred
in healthcare workers, mostly anesthesiologists and nurse
anesthetists (n=14, 67%). One case occurred in a layman
who purchased propofol on the Internet. Seventeen deaths
(81%) were accidental; two were suicides (9.5%) and two were
homicides (9.5%). The demographic features of all fatal propofol
abuse cases are described in Table 1.2-10 Fatal cases in which
postmortem propofol blood levels drawn from either the heart
or the femoral artery were reported (n=12, 57%) are compared
in the Table 2. Blood levels in intentional death cases were
significantly greater than in accidental death cases (p < 0.0001);
all of which reflected initial therapeutic induction doses of
propofol in the ranges of 2.0-2.5 mg/kg. When reported, ethanol
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TABLE 2: Fatal cases in which postmortem propofol blood levels drawn from the heart
or the femoral artery.
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and the benzodiazepines, midazolam and diazepam, were
the most commonly co-administered drugs in fatal propofol
overdoses.

DISCUSSION
Propofol is a popular sedative hypnotic agent which is commonly
used for induction of general anesthesia in the operating room
(OR) and sedation in the Intensive Care Unit (ICU). Propofol is a
structurally distinct alkylphenol derivative anesthetic agent. At
present, it is believed that the mechanism of action of propofol
is through an interaction with gamma-aminobuytric acid type
A (GABA), a principal inhibitory neurotransmitter within the
central nervous system.11 With activation of the GABA receptor,
potentiation of the transmembrane chloride conduction
hyperpolarizes the postsynaptic cell membrane resulting in
functional inhibition of neurons.11 It is commonly believed
that increases in conduction of chloride channels results in
hyperpolarization of cell membranes from decreases in the rate
of dissociation after propofol interacts with GABA receptors.11
Propofol is preferred over other currently available agents
for its rapid onset of action, rapid emergence from sedation,
and reduced likelihood of nausea and vomiting. Propofol also
provides several key physiological benefits that make its use in
neurosurgery and in the ICU very favorable, including reduced
cerebral metabolic oxygen demand, decreased intracranial
pressure, antiemetic effects, anticonvulsive properties, and
neuroprotective effects.12
The recreational use and abuse of propofol has been increasing
among medical personnel and insomniacs primarily for the
following reasons: (1) propofol is not scheduled as Class
IV drug with abuse potential by the Drug Enforcement
Administration (DEA) and is undetected by urine toxicology
screens which target other more commonly abused drugs, such
as amphetamines, cocaine, and opioids. (2) Propofol activates
cannabinoid receptors and causes euphoric highs disinhibition,
and hallucinations.13 (3) Propofol induces short and deep and
restful sleep in night shift workers and insomniacs. (4) The shortterm use of propofol creates a physiological dependency and
the long-term use of propofol is addictive.13 Twenty-one deaths
have now been reported from propofol self-administration since
1992. Propofol abuse is most likely under-reported and over 50
propofol-related deaths are suspected today.14
In the present investigation, fatalities from respiratory arrest
occurred despite administration of therapeutic induction doses
in accidental death cases among medical professionals compared
to overdoses in suicides and homicides. Healthcare workers
have much easier access to propofol than the general public.14 In
a prevalence survey of one or more episodes of propofol abuse
over a 10-year period in all 126 U.S. anesthesiology training
programs, 29 cases with 6 deaths in 16 anesthesiology residents
(38%) were reported.14 Surviving abusers included attending
anesthesiologists (n=6), nurse anesthetists (n=3), anesthesia
technicians (n=2), and OR nurses (n=2).14 The abuse of propofol
by young healthcare professionals, particularly OR workers, was

significant; and likely underreported.14
Fatalities from propofol abuse must be differentiated from
the very rare fatalities resulting from the propofol infusion
syndrome (PRIS) which may occur at therapeutic and, more
often, supra-therapeutic doses of propofol for prolonged
periods. PRIS was first described in children in the 1990’s with
several adult case reports following shortly afterwards.15-19 The
name “propofol infusion syndrome” was later coined in 1998
when Bray summarized thirteen more propofol-related deaths
in children.19 These children all exhibited a similar constellation
of symptoms including metabolic acidosis, lipemic serum,
and refractory bradycardia progressing to asystole.19 In 1996,
Marinella was among the first authors to suggest that a propofol
reaction should be included in the differential diagnosis of
metabolic acidosis developing in adult patients during longterm sedation with propofol.20 Subsequently, in 2000, the first
fatal case of PRIS in an adult was reported.18 Prior to the first adult
case, nearly all of the earlier presenting signs of PRIS in pediatric
patients were described including hypoxia, metabolic acidosis,
rhabdomyolysis, renal failure, and cardiac dysfunction.21
In 2014, Diaz et al. reported the results of their retrospective
review of PRIS cases at a Level 1 Trauma Center in New Orleans,
Louisiana.22 In order to identify risk factors for and any biomarkers
of PRIS, the investigators conducted a chart review of all possible
PRIS cases during a 1-year period in ICU patients over 18 years
of age receiving continuous propofol infusions for three or more
days.22 Additional study inclusion criteria included vasopressor
support and monitoring of serum triglycerides and creatinine.21
The study results identified 72 patients, 61 males (84.7%) and
11 females (15.3%), who satisfied study inclusion criteria; and of
these, three males met the study definition for PRIS, with one case
fatality.22 The PRIS incidence was 4.1% with a case-fatality rate
of 33%. The mean duration of propofol infusion was 6.96 days.22
A positive linear correlation was observed between increasing
triglyceride levels and infusion duration, but no correlation was
observed between increasing creatinine levels and infusion
duration.22 The authors concluded that the most significant risk
factor for PRIS were high dose intravenous infusions of propofol
over prolonged periods, and that increasing triglyceride levels
might serve as reliable biomarkers of impending PRIS.22 The
authors, however, recommended confirmation of their findings
in future investigations with larger study subject sample sizes.22
The history of propofol from its introduction as a sedativehypnotic, intravenous anesthesia induction agent in Europe
in 1977 to its worldwide predominance as an intravenous
anesthesia induction agent today has been wrought with
controversy, especially its use as a lethal intravenous injection
agent in death-penalty-directed executions in the U.S.
and elsewhere. Propofol (Diprivan®) was initially designed
pharmacologically in 1977 as a sedative-hypnotic induction
agent in the United Kingdom by Imperial Chemical Industries
(ICI), now AstraZeneca. Due to its insolubility in sterile solutions
for injections, propofol was solubilized in a cremaphor EL
(polyethoxylated castor oil) emulsion, which precipitated
anaphylaxis in several cases. As a result, the earliest preparations
J La State Med Soc VOL 169 MARCH/APRIL 2017
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of propofol for intravenous use were not released in the U.S. By
1986, AstraZeneca had reformulated propofol by solubilizing the
drug in soybean oil and egg whites. This process led to propofol’s
unique white color, its slang name as the “milk of amnesia,” and
its contraindicated use in patients with egg allergies. By 1989,
propofol was (FDA)-approved for use in the U.S., but it was not
scheduled as a potentially abused drug. In 2009, pop singer
Michael Jackson died from a mixture of intravenous propofol (25
mg) and two benzodiazepines, oral diazepam, and intravenous
lorazepam, administered by his personal physician, Conrad
Murray, M.D.; who was later convicted of manslaughter.23
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In conclusion, propofol is a necessary and essential anesthetic
drug with a wide range of applications in general anesthesia for
surgery, monitored anesthesia care for diagnostic procedures,
and sedation during mechanical ventilation in the ICU. However,
the abuse of propofol by young healthcare professionals,
particularly OR workers, was significant in this study; and was
most likely underreported. When administered improperly,
even by highly trained personnel, propofol is a dangerous drug
with an abuse potential that rivals opioids and often results
in fatalities. Given the results of the present investigation and
others worldwide, propofol should be regulated as a controlled
substance.
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Septic Cerebral
Venosinus Thrombosis
Secondary to an
Odontogenic Infection
Hongvan Le, MD;
Shane Prejean, MD;
Madeleine Heck, MD
BACKGROUND
Cerebral venosinus thrombosis (CVT) is an uncommon, potentially
fatal disease that is more common in young adults and children.
Thrombophilia, elevated estrogenic states, and infections are the
most common risk factors in patients who develop CVT.
CASE
A 69-year-old man with a right-sided odontogenic infection
presented with fever, headache, opthalmoplegia, and periorbital
swelling. Imaging revealed evidence of meningitis and thrombosis
of bilateral ophthalmic veins, the cavernous sinus, right internal
jugular vein, and sigmoid sinus. The patient was treated with
empiric antibiotic therapy and unfractionated heparin. He
recovered with only mild impairment in right eye abduction.
DISCUSSION
Early diagnosis and prompt treatment of CVT is vital in reducing
the associated morbidity and mortality. Unfractionated or low
molecular weight heparin may be safely used in CVT patients.
Thrombolytic therapy is an option in clinically severe cases.
Treatment also includes addressing the underlying cause and
management of early complications.

FIGURE 1: Chemosis and Abducens Nerve (CN VI) Palsy. Significant peri-orbital swelling
and scleral edema is seen (Top). Right sixth nerve paralysis is demonstrated by the
absence of right eye abduction when the patient was asked to look to the right (Bottom).

CASE DESCRIPTION
A 69-year-old man with a history of stroke without residual
deficits, peripheral artery disease, hyperlipidemia, and prostate
cancer was transferred from an outside facility for management
of a right-sided odontogenic infection. The patient reported
right jaw pain for nine days. Over the preceding three days, the
patient developed fever, headaches, blurry vision, mid-facial
pain and swelling around the eyes. Physical exam revealed right
mandibular pain and swelling, bilateral chemosis, impairment
of right eye abduction, and vertical gaze (Figure 1). Laboratory
studies revealed a leukocytosis and increased band forms. Blood
cultures were positive for gram positive cocci. Cerebrospinal
fluid analysis demonstrated 405 white blood cells with eightynine percent segmented neutrophils. Computer tomography
(CT) of the head and sinuses with intravenous contrast revealed
a right multi-loculated mandibular abscess, paranasal sinusitis,
and right internal jugular thrombus. Magnetic resonance
imaging (MRI) of the brain demonstrated findings consistent
with meningitis, a small right-sided subdural empyema and
partial thrombosis of bilateral superior ophthalmic veins and
cavernous sinus. Magnetic resonance venogram (MRV) revealed
a right internal jugular and sigmoid sinus thrombosis. Final
blood cultures recovered Streptococcus gordonii, Streptococcus
intermedius, Peptostreptococcus anaerobius, and Mycobacterium
mucogenicum.

INTRODUCTION
Cerebral venosinus thrombosis (CVT) is an uncommon,
potentially fatal disease. Though initially thought to be rare,
its incidence has increased with the advancement of modern
imaging modalities. While CVT affects all age groups, it generally
occurs in young adults with a mean age of 39.1
The most common risk factors identified in 624 CVT patients
include underlying thrombophilia, elevated estrogenic states,
and infections.1 Patients with prothrombotic conditions, both
genetic and acquired, are at increased risk of developing
CVT. These prothrombotic conditions include but are
not limited to Factor V Leiden mutation, protein C, S, or
antithrombin deficiencies, antiphospholipid antibody, and
hyperhomocysteinemia.1-3 High estrogenic states due to oral
contraceptive use, pregnancy and the immediate postpartum
period are the most common predisposing factors in CVT
cases amongst women.1, 2 Infection is also a major risk factor
and a frequently documented cause of CVT. Infections of the
ear, sinus, mouth, head and neck are responsible for over 60%
of CVT cases of infectious origin.1 Factors such as malignancy,
injury ,and mechanical precipitants have been identified in less
than 20% of CVT cases combined.1 Notably, CVT patients often
have more than one risk factor.1 If CVT is clinically suspected,
workup for predisposing factors and etiologies should be
pursued.
J La State Med Soc VOL 169 MARCH/APRIL 2017
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DISCUSSION
Pathogenesis
The pathophysiology of CVT is not completely understood.
However, coagulation derangements secondary to proinflammatory conditions such as infections and trauma have
been implicated in the pathogenesis. Vascular endothelial
cells are directly altered in pro-inflammatory events resulting
in endothelial dysfunction.4 Tissue factor (TF), expressed by
dysfunctional endothelial cells and damaged tissues, acts as an
activator of the coagulation pathway.4, 5 Inflammatory pathways
mediated by complements and cytokines can also trigger and
propagate the coagulation cascade. IL-1 and TNF-α are cytokines
that have been shown to mediate coagulation by inducing
TF expression.4-6 It is thought that the interplay between
these mechanisms may contribute to the establishment of a
hypercoagulable state and consequently thrombus formation in
the presence of pro-inflammatory stressors.
Occlusion of cerebral venous structures results in obstruction of
flow, decreased cerebrospinal fluid absorption, and increased
intracranial pressure. Increased venous pressure leads to
blood-brain barrier (BBB) dysfunction.7 Extravasation of blood
plasma secondary to BBB disruption causes cerebral edema.
Cytotoxic edema from intracellular shift of water has been
proposed as part of the pathological mechanism of CVT.8
Histological findings from rat models of CVT have revealed
neuronal shrinkage and necrosis, cellular infiltration, capillary
collapse, intravascular fibrin aggregation, and hemorrhages.7,9
Parenchymal involvement accounts for many of the clinical
features of the disease.
Presentation
Patients with CVT may have variable clinical presentations, and
onset can be subacute, acute or chronic. Factors that affect the
spectrum of clinical manifestations and course include extent
and duration of venous thrombosis, territories of the involved
vessels, establishment of venous collaterals, presence of
parenchymal lesions (i.e. cerebral edema, cerebral hemorrhage),
gender, and age.1, 10 The three major presenting syndromes of
CVT are isolated intracranial hypertension syndrome, focal
cerebral syndrome (including cavernous sinus syndrome) and
encephalopathy.11 Isolated intracranial hypertension syndrome
consists of headache, vomiting and/or papilledema.1 Focal
cerebral syndrome consists of focal motor and sensory deficits.
Paresis is the most frequent focal deficit associated with CVT.1
Ocular manifestations are the dominant signs and symptoms
seen in cavernous sinus syndrome. Cranial nerves III and IV, as well
as the ophthalmic and maxillary branches of cranial nerve V, are
located along the lateral wall of the cavernous sinus. Cranial nerve
VI and the internal carotid artery are located medially within the
cavernous sinus. Given the anatomic relationships, thrombosis
of the cavernous sinus can result in ophthalmoplegia, chemosis,
periorbital swelling, proptosis, Horner’s syndrome, diplopia and
decreased visual acuity. Patients with CVT may also present with
encephalopathy, multifocal deficits and seizures. Altered level
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of consciousness may range from coma or stupor to delirium,
with coma being a poor prognostic factor for morbidity and
mortality.1, 10 In a multicenter, prospective, observational study
thirty nine percent of patients had seizure at presentation and
seven percent had a seizure within two weeks of presentation.12
Overall, the most common presenting symptom is headache,
which can be the only presenting symptom of CVT.1, 13-14
Diagnosis
Given the nonspecific clinical presentations in patients with CVT,
neuroimaging is essential.
Non-contrast CT of the head is an early imaging modality
employed to rule out other acute or subacute cerebral causes.
Head CT, however, may be normal in approximately 20% of CVT
cases.15 Features of CVT include the dense triangle sign and
cord sign seen on nonenhanced CT and the empty delta sign
seen on contrasted CT.14, 16 Indirect signs of CVT on CT consist
of cerebral edema and hemorrhages and mass defects.14 CT
venography can be useful in confirming a diagnosis of CVT
and is comparable to magnetic resonance (MR) venography. In
addition to good visualization of the cerebral venous system, the
advantages of CT venography include cost effectiveness and the
availability and rapidity of CT scan in hospital settings. Similar
to MR venography, CT venography is also limited by anatomic
variability.17
When available, MRI with MR venography remains the current
standard for CVT diagnosis. Variations in blood flow and blood
breakdown products produce signal changes on MRI.15 Initially,
thrombus formation is visualized as area of isointensity and
hypointensity in T1- and T2- weighted images, respectively. Over
time, the thrombus becomes hyperintense on both T1- and T2weighted images.18-20 MR venography can demonstrate absence
of flow in occluded sinus and vessels, and contrast-enhanced
MR venography can further differentiate venous thrombosis
from normal anatomic variants such as a hypoplastic sinus.14-15
Conventional cerebral angiography is invasive and not commonly
used for diagnosing CVT as CT and MR venography are safer
diagnostic options. In the event that MR and CT venography
are inconclusive, conventional cerebral angiography may be
performed as it offers superior spatial resolution of the cerebral
arteriovenous circulation.21-22
Management and Treatment
Once CVT is confirmed, treatment should be implemented as
early as possible. Treatment should focus on addressing the
underlying cause, prompt anticoagulation, and controlling
seizures and intracranial hypertension. In CVT patients with
known or suspected infection, appropriate antibiotics should
be administered. Surgical drainage of associated infectious fluid
collections is recommended.21
Anticoagulation is considered a cornerstone in the treatment
of acute and subacute CVT. The goal of anticoagulation therapy
is to reestablish blood flow, prevent subsequent venous

JOURNAL OF THE LOUISIANA STATE MEDICAL SOCIETY

thromboembolic events, and improve outcome.23
Studies have shown that unfractionated heparin or low
molecular weight heparin (LMWH) may be safely used in
patients without contraindications.24-26 In the acute phase,
current guidelines recommend anticoagulation with adjusted
dose unfractionated heparin or weight-based LMWH at full anticoagulation doses.21 Continuation of anticoagulation after the
acute phase may be necessary to prevent future thrombotic
events including recurrent CVT and systemic VTE, which occur
in 2% and 5.8% of patients respectively.27 Based on evidence
and recommendations for systemic deep venous thrombosis,
oral anticoagulation in provoked CVT should be continued for
3-6 months and 6-12 months in unprovoked CVT with a target
INR between 2 and 3. Indefinite anticoagulation should be
considered in patients with recurrent CVT and in patients with
CVT and severe thrombophilia.21 In cases with contraindications
to anticoagulants, antiplatelet drugs may be considered though
there are no data on their efficacy or safety in CVT.
Thrombolytic therapy is a treatment option in CVT cases with
neurologic deterioration despite anticoagulation treatment.28
Local thrombolysis employs urokinase or recombinant tissue
plasminogen activator directly administered into the site
of occlusion with or without mechanical disruption of the
thrombus.29-30 High success rate of rapid recanalization and
significant improvement in morbidity and mortality have been
noted in clinically severe CVT cases in which local thrombolysis
was performed.28,w30 Additional studies are still needed in
order to determine the definitive role of thrombolytics in the
management of CVT and the patient population that would
ultimately benefit from the therapy.
In addition to treatment of CVT, therapy frequently involves
management of early complications. Early complications
resulting from CVT include seizures, hydrocephalus, and isolated
intracranial hypertension. Antiepileptic drugs (AED’s) may be
considered in patients with CVT who have a supratentorial lesion
and who present with seizure.12 Initiation of AED’s may also be
reasonable for all patients who present with seizure, as they have
a higher risk of recurrent early seizures. Hydrocephalus can be
communicating, secondary to decreased CSF outflow, or noncommunicating, from hemorrhage into the ventricular system.
Neurosurgical consultation is recommended and treatment
options include invasive procedures such as ventriculostomy
or ventriculoperitoneal shunt. Management of isolated
intracranial hypertension includes serial lumbar puncture and
acetazolamide. Ophthalmologic consultation is recommended
to assist with monitoring of visual fields and papilledema, as
prolonged pressure on the optic discs may result in permanent
blindness.21

(Figure 2) was present and visual acuity was normal.
Conclusion
CVT remains a clinical diagnosis though advances in
neuroimaging have greatly improved its recognition and
detection. Acutely, head CT may rule out acute and subacute
cerebral causes that share similar presentations. Definitive
diagnosis of CVT can be made using MRI in conjunction with MR
venography. CT with CT venography is a comparable diagnostic
option. If MR and CT venography proves equivocal, cerebral
angiography may be considered. Treatment should be promptly
initiated once CVT is diagnosed. Anticoagulation is should be
recommended in patients without specific contraindications and
likely improves clinical outcome. Similar to recommendations
for other thrombotic events, continued anticoagulation after
the acute phase should be considered to prevent recurrence.
FIGURE 2: Treatment with Anti-coagulation. Improvement in peri-orbital swelling 48
hours after initiation of anticoaulation (top). Exam demonstrates residual CN VI palsy
(bottom).
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OBJECTIVES
To determine the level of knowledge of HPV related oropharyngeal
cancer and practice patterns of HPV vaccine use by pediatricians.
STUDY DESIGN, SUBJECTS, METHODS
IRB approved 18-question survey was administered to members of
the Louisiana Chapter of the American Academy of Pediatrics.
RESULTS
We received 116 responses (response rate: 15.9%). 104 respondents
(89.66%) routinely recommend/offer HPV vaccine, 6 (5.17%)
occasionally or only at caregiver request, and 6 (5.17%) do not offer
the vaccine. 17 (15.5%) reported having no awareness of the link
between oropharyngeal cancer and HPV, and only 50 (45.9%) had
knowledge that HPV-related oropharyngeal cancer incidence was
increasing. Strength of recommendation for males and knowledge
of HPV-related oropharyngeal cancer were not associated with years
in practice, practice type or patient population served.
CONCLUSIONS
Increased awareness regarding HPV-related oropharyngeal cancers
among primary care providers may increase HPV immunization rates,
especially in males.
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INTRODUCTION
The incidence of human papillomavirus (HPV) related
oropharyngeal cancer (OPC) has increased by 225% over the past
30 years with HPV detection in OPC tumor specimens increasing
16% to 70%.1 Males are diagnosed with the HPV-related OPC
5 times more often than women.1,2 If current incidence trends
continue, the annual incidence in the U.S. of HPV positive
oropharyngeal cancer will surpass HPV related cervical cancer
by 2020.1 Several thousand U.S. adults are diagnosed with HPV
positive OPC annually with an annual direct cost of over $300
million to the national healthcare system.3,4 While the overall
survival for HPV positive OPC is excellent, the lifelong morbidity
of treatment remains significant for those patients afflicted with
this disease. Currently, there are no markers that would allow
early identification of at-risk persons, which makes primary
prevention of HPV infection through vaccination essential to
preventing HPV (+) OPC.
In September 2010, the U.S. Food and Drug Administration’s
(FDA) Vaccines and Related Biological Products Advisory
Committee and The Centers for Disease Control and Prevention
(CDC)’s Advisory Committee on Immunization Practices (ACIP)
expanded the recommendations for the HPV vaccine to include
boys.5,6 Despite this recommendation and the potential benefits
to women and men, current vaccination rates for U.S. adolescents
remain abysmal.7 This is especially true for males who had
vaccination rates of 1.4% in 2010 and who are disproportionately
more often diagnosed with HPV positive OPC.1,2,7,8
HPV vaccination campaigns and research into HPV-related
cancers have largely been limited to the impact on cervical
cancer and the prevalence of infection in young women.
Physicians are the most vital component in patient education,
as they often hold the most trusted role on the health care team
from a patient’s perspective. The focus of this investigation
was to ascertain practice patterns among pediatricians in
Louisiana with regards to HPV vaccine administration and their
understanding of the role of HPV in the development of OPC,
as well as to determine whether knowledge gaps exist which
would identify need for further education.

METHODS
An eighteen-question survey was constructed. After obtaining
Institutional Review Board approval from LSU Health Shreveport,
the survey was sent electronically (Survey Monkey®), and a
duplicate by mail, to all 730 members of the Louisiana Chapter
of the American Academy of Pediatrics. Respondents provided
informed consent and were not compensated for participating
in the survey.
The questions were constructed based on a framework
developed from national guidelines and existing literature. The
initial questions were to determine if the provider routinely
offered HPV vaccine, to what age group vaccine was offered,
specifically gauging if the vaccine was offered to 11-12 year olds
as recommended in national guidelines.9 The next questions
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were mainly focused on the factors associated with strength
of recommendation including the patient’s gender. The
following questions were asked to gauge parents’ response to
the providers’ recommendation and reasons for refusing the
vaccine. The next series of questions focused on HPV associated
oropharyngeal cancer and whether increased knowledge
of the disease and its increasing incidence would influence
providers’ recommendation of the vaccine. Lastly, we gathered
demographic data about the pediatricians including the number
of years in practice, work setting, percentage of Medicaid
funded patients, and gender. Pediatricians were chosen due to
the majority of the HPV vaccines being delivered by providers in
this specialty.10
Responses were received electronically or by return of the paper
survey. All results were entered into Survey Monkey® to facilitate
analysis. Eleven of the 18 questions were chosen for further
examination via chi-square or Fisher exact test to determine
statistical significance of correlations among specific question
answers (i.e. length of practice, practice setting etc) with the
knowledge about the vaccine, knowledge about HPV associated
oropharyngeal cancer, and recommendation of the HPV vaccine
for males. Statistical analysis was done using Stata 12.0.

RESULTS
We received 116 responses, which was a response rate of 15.9%.
About half the respondents (44.6%) have practiced for more
than 16 years and 35.4% practiced for less than 5 years. Many
of the practitioners (40.9%) belong to a single specialty group
and 34.5% practiced in an academic hospital or in a public clinic.
The majority of the respondents (55.4%) indicated that Medicaid
funds more than 40% of their patients. The majority (60.9%) of
the respondents were females (Table 1).
One hundred four (89.66%) reported that they routinely
recommend/offer the HPV vaccine, 6 (5.17%) occasionally or only
at caregiver request, and 6 (5.17%) do not offer the vaccine. Of
those who do not offer the vaccine, four are pediatric surgeons
and two work in pediatric ERs. These six respondents were
removed from further analysis, as their practice does not include
vaccinations of any kind. Almost all (96.4%) recommend HPV
vaccine for both boys and girls. One person does not recommend
it for boys. A significant percentage of respondents indicated
that the strength of their recommendation for the vaccine
depends on the age (36.4%) or gender of the patient (14.6%).
The majority (81.8%) gave an equally strong recommendation
for boys and girls.
Almost one-third of the providers did indicate that the strength
of the recommendation depends on the caregivers’ response
when discussing HPV vaccine and transmission. The willingness
of the parent to provide consent for vaccination was only
“somewhat willing” the majority of the time (61%), with only
34% of the responders reporting caregivers being very willing
to consent to HPV vaccination. The most common reason cited
by the pediatricians that caregivers give when refusing vaccine
was fear of the side effects/safety. The second most common
reason was that the caregiver was uncertain about the potential
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benefit. These reasons were then followed by “fear that it would
condone sexual activity” and the “desire to avoid vaccines
altogether” as the third and fourth, respectively.
Only 32.7% of respondents were very familiar with the
link between HPV and oropharyngeal cancer. The majority
(51.8%) of respondents indicated that they have only some
awareness of this link and 15.4% were not aware of HPV positive
oropharyngeal cancer. Among the respondents, 45.9% believed
rates of HPV associated with oropharyngeal carcinoma are
rising, and 44% reported not having knowledge about the
increasing rate. A number of respondents (17.2%) did indicate
that more knowledge of HPV-associated oropharyngeal cancers
would increase their recommendation of the vaccine for males.
Practice setting and length of practice did not correlate with
knowledge of the link between HPV and oropharyngeal cancer
(Table 2, Table 3, p = 0.35 and p = 0.88, respectively).

DISCUSSION
The possible role of HPV in the development of OPC was first
suggested in 1983 and then became established in the late
80s and 90s.11-15 However, it took almost a decade to gather the
epidemiological evidence for the association and to understand
the biological mechanisms behind the viral-mediated
tumorigenesis.16-18 Similar to the HPV related cervical cancer,
OPC (approximately 90%) is driven primarily by HPV 16 with the
rest attributed to HPV 18.18 In a study of a representative sample
of the U.S. population in 2009-2010, the prevalence of HPV type
16 was 1% in 14-69 year old men and women.19 HPV(+) Head
and Neck Squamous Cell Carcinoma (HNSCC) predominantly
arises in the oropharynx, the middle portion of the throat that,
compromises the soft palate, palatine tonsils, base of tongue,
and lateral and posterior pharyngeal walls. Traditional risk factors
for HNSCC include tobacco and alcohol abuse. However, HPV (+)
HNSCC possesses a unique molecular pathology compared to
the other HNSCCs,20,21 and therefore represents a distinct clinical
entity. HPV (+) patients tend to be younger compared to HPV
(-) patients, male, Caucasian, college educated, have an annual
income greater than $50,000 and are more often non-smokers
or drinkers.22
No direct studies of the effect of HPV vaccine on persistent
infection with HPV 16 have been reported. However, in a single
evaluation of the prevalence of oral infection in a vaccinated
population, decreased carriage of HPV 16 was demonstrated
after immunization with bivalent HPV 16/18 vaccine. During the
fourth year evaluation of subjects in a double blind randomized
trial of bivalent HPV 16/18 vaccine in 7,466 women in Costa
Rica, an oral wash was obtained from 5,840 women (91.9%
of the eligible population). Fifteen control subjects and one
vaccinated subject were positive for HPV 16/18, giving a vaccine
effectiveness of 93.3%.23-24 These findings support the concept
that HPV vaccines will afford protection against the development
of HPV (+) OPC.
Despite the observed safety, early demonstrated effectiveness,
and predicted long-term benefits of HPV vaccination in the

prevention of HPV associated malignancies, rates of vaccination
in the U.S. remain unacceptably low.7 The 2014 National
Immunization Survey- Teen (NIS-Teen) showed that 60.0%
of females and 41.7% of males ages 13-17 years received one
or more doses of HPV vaccine.25 These rates are well below
those for Tdap and meningococcal vaccines, both of which are
recommended for the same age group.26 The disparity between
male and female vaccination rates are particularly concerning
given males have a 4.7 fold higher risk of developing HPV(+)
OPC.27 While federal mandates in other countries have achieved
high rates of vaccination, only three states in the U.S. have passed
legislation for school mandated vaccination. As the subject of
mandatory vaccination for a sexually transmitted virus has been
controversial in this country, more widespread use of mandates
is unlikely at this time.28 Therefore, education of providers and
parents is likely to be the most productive effort to improve
current vaccination rates.
This study examined practice patterns amongst pediatricians
in Louisiana. Although the majority of pediatricians routinely
recommend vaccination, we found that for some, the strength
of the recommendation depends on the age or sex of the
patient. This study also demonstrates that even amongst
medical professionals who consistently offer HPV vaccine there
is limited knowledge of its role in the prevention of HPV (+) OPC.
Despite the high rate of recommendation, less than one third of
participants were highly familiar with the link between HPV and
OPC and only half were aware of any association. In addition, the
majority of participants were unaware of the rising rate of HPV
(+) OPC. There was no correlation between practice setting or
length of practice in regards to knowledge of HPV (+) OPC.
These results further imply that there is a greater need
for improved awareness among all medical professionals
irrespective of practice setting and experience. Additionally,
although offering vaccination against HPV is an important step
in increasing vaccination rates in the U.S., many parents may
not feel compelled to vaccinate their children if they are not
made aware of its major benefit: the prevention of HPV-related
cancers. In a survey of 102 participants consisting of health
care providers, community leaders, parents with adolescent
sons, and young adult men ages 18-26, few had even heard
of the availability of the vaccine for men and its role in throat
cancer.29 Health care professionals (HCP) play an integral
role in education of the public. In a recent systematic review
concerning barriers to HPV vaccination in US adolescents,
parents consistently mentioned HCP’s recommendations as
one of the most influential considerations in their choice to
vaccinate their children.30 In a study examining young women
ages 19-26, patients were found have a 4-fold greater rate of
vaccination if their physician gave a strong recommendation
versus one that was not strong.31 Another study based on a
2009 U.S. national panel of 18- 59-year-old men reported factors
associated with HPV vaccine acceptability and demonstrated
that more respondents were willing to be vaccinated when the
vaccine was presented as preventing genital warts and anal, oral,
or penile cancer than when framed as preventing genital warts
alone.32 Additionally, parents in another investigation identified
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TABLE 1: Results of 18 question survey

TABLE 2: Knowledge of the link between HPV and OPC in different clinical settings,
(p = 0.35). The awareness of the link between HPV and OPC can vary depending on
what clinical setting one is in on a daily basis. This table depicts differences in levels of
knowledge compared between clinicians that work in various settings.

TABLE 3: Knowledge of the link between HPV and OPC based on number of years in
practice, (p = 0.88). The number of years a physician has been in clinical practice can also
effect the level of knowledge on the link between HPV and OPC.
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that knowledge about oropharyngeal cancer prevention greatly
influenced their decisions positively about vaccinating their
sons.33 In the study of the 2010 National Health Interview Survey,
those men who had increased interactions with their healthcare
provider had much greater knowledge about HPV and the HPV
vaccine.8 Thus, a significant, potential source for improving
male HPV vaccination rates lies with physicians and educating
patients about its cancer-preventing properties. FDA approval
of the vaccine in girls for prevention of cervical cancer clearly
increases acceptance rates amongst parent of teenage girls. If
the relationship of HPV with head and neck cancer in men was
greatly emphasized by their physician, parents may be more
likely to accept vaccination for their sons.
This current study is limited by the small sample size and
somewhat low response rate. In addition, the views reflected
by the respondents in the studies may not be applicable to
other regions in the country. Louisiana’s one or more HPV dose
vaccination rate amongst 13-17 year olds in 2014 was 53.2% for
girls and at 44.7% for boys, which was fairly similar to national
rates of 60.0% and 41.7%, respectively.26 Despite being a state
with vaccination rates just above or below the U.S. overall
rates, this study shows there is still a large educational gap,
irrespective of years in practice, to be reconciled among primary
health care providers. Although this survey demonstrates a
lack of knowledge of HPV (+) OPC, it does not define why this
educational gap exists. Further, research should focus on efficacy
of education and awareness of HPV (+) OPC.

CONCLUSION
Based on current projections, HPV (+) OPC may become the most
common HPV associated malignancy in the early 21 century.
Currently, vaccination rates in the U.S. are low compared to other
countries, and state directed mandates are unlikely in the near
future. Even though the health care providers who responded
to this survey demonstrated a high rate of recommending
vaccination to their patients, most were not aware of the role
of HPV in OPC, and some demonstrated a difference in strength
of recommendation based on age and gender. Parents may
likely be more receptive to vaccination if they were made aware
of HPV vaccine’s role in prevention of cancer. Education and
awareness of HPV (+) OPC is integral at not only the patient level,
but to providers as well who are at the front line of vaccination.
Otolaryngologists should actively educate pediatricians and
primary care providers to increase vaccination rates.
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A Müllerian Cyst
Resected from the
Posterior Mediastinum
Ronald Mowad, MD;
Navdeep Singh Samra, MD;
Vyas Rao, MD

Differential diagnoses of mediastinal masses are often based on the
anatomic locations. Traditionally the posterior mediastinum has
been home to esophageal and neurogenic cysts, but a new entity
has been found to be prevalent since its initial report in 2005: the
Müllerian cyst. We present a 49-year-old with history of cough who
was found to have such a mass. We will discuss the surgical outcome
and the details of this interesting entity. The literature pertinent to
this type of cyst will be evaluated. In all cases reported, the literature
demonstrates that surgical removal results in uneventful follow-up
with no evidence of malignancy or cyst recurrence.

INTRODUCTION
Traditionally, cysts found within the posterior mediastinum
have been universally diagnosed as masses of neurogenic or
bronchogenic origin. However, since Hattori first noted the
Müllerian cyst within the mediastinum, increasing case reports
have mirrored his findings.1

CASE PRESENTATION
Our patient is a 49-year-old black woman with a known history
of a posterior mediastinal mass discovered after developing
a non-productive cough. Her past medical history includes
gastroesophageal reflux disease (GERD) and obesity. On exam,
our patient had clear breath sounds bilaterally with no abnormal
vital signs and no history of fever. A radiograph (Figure 1)
revealed a left-sided posterior mediastinal mass. Computer
tomography (CT) scan with IV contrast (Figure 2) showed a
3.4 x 3.6 x 3.0 cm mass posterior to the aortic arch in the left
paravertebral location.

Due to worsening cough and concern for malignancy, the
patient and our surgical team planned for surgical removal of
the mass. A left posterolateral thoracotomy was performed.
The cyst was adhered to the aortic arch in the left paravertebral
location and was entered during surgical removal. The cyst was
pink and the cystic fluid had a serous, pink-tinged appearance.
The fluid and cyst were sent for permanent pathology. There
was no malignancy or atypia and the cyst was lined by Müllerian
type epithelium (WT-1, ER, PR, PAX-8 and CK-7 immunoreactive)
(Figure 3). The patient had an uneventful postoperative course
and was discharged home. Thus far she has had no evidence of
recurrence.

DISCUSSION
Our patient described above follows the typical course of the
Müllerian cyst when compared to the literature: A posterior
mediastinal mass is discovered either incidentally or during
workup of respiratory or cardiac symptoms, the mass is resected,
and barring any surgical complications the patient has a benign
follow-up.
Hattori first described the Müllerian cyst in 2005. In the decade
since this publication, multiple case reports have examined
similar lesions. In 2007, Businger et al. published a similar case
treated by Video-Assisted Thoracoscopic Surgery who was on
hormone replacement therapy.2 In 2010, Batt published a case
report of the first Müllerian cyst within the USA, which also had a
typical presentation when compared to the literature.3 Kobayashi
in 2012, Simmons in 2013 (who reported two separate cases),
and Chon in 2014 reported mediastinal cysts that had expectant
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follow-ups.4-6 Skancke published a novel report demonstrating
bilateral Müllerian mediastinal cysts.7 While it did demonstrate
the first case in terms of multiple such lesions, it did not show
any difference in clinical significance.

FIGURE 1: Posteroanterior chest radiograph demonstrating a left-sided posterior
mediastinal mass

Two groups have retrospectively evaluated their own patient
populations. The first was Hattori, who was the first to report
the novel pathology of the Müllerian cyst. In 2005, his pathology
files from 1996-2004 were examined, and of 19 mediastinal cysts,
three (16%) of the cysts demonstrated Müllerian degeneration.8
De Montpreville published a study in 2006 examining 163
mediastinal nonneoplastic cysts discovering nine (5.5%) cysts
with Müllerian differentiation.9 No follow-up studies have been
published, but based on the lack of literature demonstrating
recurrence or malignant transformation after removal, it has
been accepted that removal is the standard of care. Surgical
removal effectively rules out the presence of malignancy with
no long-term ill effects.

CONCLUSION
Based on a review of the literature, it is likely that the Müllerian
cyst has historically been underdiagnosed until recently.
Although it is a distinctly different entity on a pathological
level, the management of the Müllerian cyst is similar to the
more commonly encountered bronchogenic and neurogenic
masses in that resection is recommended due to potential
for late malignant transformation. Long-term follow-up is to
be determined due to the relatively recent discovery of these
masses, but since their recognition in 2005 there are no reports
of malignant behavior. Nonetheless, it is a diagnosis this should
be considered and discussed when planning for surgical
resection of mediastinal masses.

FIGURE 2: CT of thorax demonstrating a left paravertebral mass

FIGURE 3: Pathology: There is a benign cystic inclusion lined by cuboidal to columnar cells with Müllerian differentiation showing ciliated columnar, secretory, and intercalated cells.
The cyst has a thin wall supported by fibrous stroma with an absence of endometrial stroma and hemosiderophages. This is WT-1, ER, PR, PAX-8 and CK-7 immunoreactive. No atypia is
present. Findings are consistent with Müllerian cyst.
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Abstracts from the 2017 Annual Louisiana
American College of Physicians (ACP)
Associates Meeting
Each year medical students in Louisiana and residents from the eight Internal Medicine training programs in Louisiana are invited to submit
abstracts for the Annual Louisiana American College of Physicians (ACP) Associates Meeting. The content of these abstracts includes clinical
case vignettes or research activities. The abstracts have all identifying features removed (i.e., names, institutional affiliations, etc.) before
being sent to physician judges. Each judge scores each abstract independently and then the scores from all judges are averaged and ranked.
This year we are excited to be able to publish the 28 most highly ranked abstracts presented at this year’s competition. These abstracts
(15 oral; 13 poster) were presented at the Associates Meeting held at Ochsner Medical Center in New Orleans on January 24, 2017. We
would like to thank the Journal of the Louisiana State Medical Society and appreciate its efforts to publish the hard work of these trainees.
Shane Sanne, DO
Chair, Louisiana Associates Liaison Committee
Lee S. Engel, MD, PhD, FACP
Governor, Louisiana Chapter ACP

DELAYED PRESENTATION OF TUBEROUS SCLEROSIS
COMPLEX IN AN ADULT WOMAN
J. Manalac, MD; S. Saad, MD; G. Akoghlanian, MD;
T. Benoit-Clark, MD.
Department of Internal Medicine, University Hospital and Clinics,
LSU Health, Lafayette
Introduction: Tuberous sclerosis complex (TSC) is an autosomal
dominant disorder characterized by the formation of
hamartomatous lesions in multiple organs, with a birth incidence
of around one in 10,000. Although it usually manifests itself in
early life, we present a case of an adult woman who we diagnosed
with TSC.
Case: A 27 year old woman presented to Emergency Department
with worsening right flank pain and progressive dyspnea.
Physical examination findings revealed Shagreen patches and
multiple angiomyolipomas of the skin. Computed tomography
scan of the chest and abdomen was remarkable for pulmonary
lymphangioleiomyomatosis and renal angiomyolipomas.
Brain imaging revealed multiple subependymal nodules and
cortical dysplasias. Subsequent genetic testing later confirmed
pathogenic mutation in the TSC2 gene and patient was referred
for Genetic counseling and further management.
Discussion: Clinical features of TSC continue to be the principal
means of diagnosis, with the inclusion of identification of a
pathogenic mutation in TSC1 and TSC2 as an independent
diagnostic criterion. Affected patients may present early in
life with the classic triad of seizures, intellectual disability, and
cutaneous angiofibromas, but some findings, notably renal
angiomyolipomas and pulmonary lymphangioleiomyomatosis
(LAM), emerge later, placing adults with undiagnosed TSC at
increased risk for morbidity and mortality. Recent advances in
the treatment of TSC highlight the need to identify and follow
affected patients.
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WEIL’S DISEASE FROM A LOCAL NEW ORLEANS BAR
H.P. Kahn, MD; L. Bateman, MD
Department of Medicine, Ochsner Clinic Foundation,
New Orleans, LA
Introduction: Leptospirosis is a zoonotic infection that typically
presents with fever, myalgias, nausea, and vomiting after contact
with contaminated waters or infected animals (typically rodents)
and their excrements. Conditions favorable to the transmission
of leptospirosis are common in LA and, without treatment,
leptospirosis can lead to both liver and renal failure, meningitis,
pulmonary hemorrhage and ultimately death.
Case: A 56 year old woman with no past medical history presented
to the Emergency Department with weakness, myalgias, jaundice
and decreased urine output for one week. On arrival, she appeared
septic with a heart rate of 130 and fever. Her exam was significant
for significant jaundice and diffuse abdominal pain. Laboratory
studies were notable for WBC 14, hemoglobin of 12 and platelet
count of 63. Creatinine was 8.5mg/dL with a blood-urea nitrogen
of 96mg/dl. Total bilirubin was 19.4mg/dL and direct bilirubin was
13.7mg/dL. AST/ALT were 69/38 U/L, respectively and the alkaline
phosphate was 160U/L. The patient was admitted to the hospital
medicine wards for sepsis and multi-organ failure. She was
started on broad spectrum antibiotics but her clinical condition
continued to worsen with progressive decline in her hemoglobin
and thrombocytopenia and worsening liver failure. She quickly
became anuric necessitating dialysis and developed respiratory
distress with bilateral pulmonary infiltrates and hemoptysis.
Additional history was obtained from her employer that she works
at a local New Orleans bar and had been cleaning out rats from
the kitchen. Leptospirosis antibody was sent, which returned as
positive. Her antibiotics were de-escalated to IV Ceftriaxone. She
made a slow recovery over the next two-week period.
Discussion: Since 1987, there has been an average of 3 cases of
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Leptospirosis diagnosed per year, most of which have been from
southeast LA. This case illustrates the importance of considering
the diagnosis of Leptospirosis and Weil’s Disease in patients in
the southeast region of LA who present with multi-organ failure.
In addition, our patient’s occupational exposure was key to her
diagnosis which emphasizes the importance of a detailed history
in clinical decision making and patient outcomes.

NOT ANOTHER ACS RULE OUT
S. Preston, BE1; R. Nelson, MD1; M. Watts, MD¹; D. Smith, MD²;
T. Dewenter, MD³; D. Spruill, MD¹
1. Tulane University School of Medicine, Department of
Internal Medicine; 2. LSU Health Sciences Center, Department
of Radiology; 3. LSU Health Sciences Center, Department of
Pathology, New Orleans, LA
Case: A 50 year old African-American woman with diabetes,
hypertension, and hyperlipidemia presented with progressively
worsening retro-sternal chest pain, exacerbated by activity and
relieved by rest. She also endorsed a thirty-pound unintentional
weight loss, and dysphagia. She was dysarthric with left-sided
Bell’s Palsy and a palpable left axillary lymph node. She had
been evaluated at several hospitals in the previous months for
similar typical chest pain. Her troponin values were normal,
and an EKG showed T-wave inversions in leads I and aVL. On
echocardiography, her ejection fraction was 45% with anterolateral hypokinesis. She was treated for NSTEMI, and an angiogram
showed 95% stenosis of the right coronary artery. A modified
barium swallow study revealed weakened swallowing with
aspiration of thin liquids. An MRI Brain demonstrated scattered T2/
FLAIR hyper-intense foci in the subcortical white matter and focal
meningeal thickening. ANA, dsDNA, ANCA, and Lyme antibodies
were all negative, and a chest CT showed hilar lymphadenopathy.
Cardiac MRI demonstrated scattered foci of delayed enhancement
in the mid-myocardium and sub-epicardium without infarction.
An endobronchial biopsy of hilar lymph nodes showed two small
epithelioid granulomas, consistent with Sarcoidosis. She was
started on high-dose corticosteroids with rapid improvement. A
repeat modified barium swallow study was normal and a repeat
echocardiogram demonstrated recovered ejection fraction of 55%
with improved wall motion in the septum and apex. Additionally,
her left-sided Bell’s Palsy and dysarthria improved after several
days of therapy.
Discussion: To our knowledge, this report is the third case of
multi-organ Sarcoidosis presenting as ACS. This case depicts the
simultaneous presentation of neurologic, pharyngeal, pulmonary,
and cardiac Sarcoidosis. Myocardial involvement in Sarcoidosis
is rare and usually presents as conduction abnormalities with
arrhythmia rather than ACS. Though her symptoms were
consistent with Sarcoidosis, she had multiple risk factors for
coronary atherosclerosis including diabetes, hypertension, and
hyperlipidemia. This case highlights the importance of including
Sarcoidosis in the differential diagnosis for patients with recurrent
typical chest pain of uncertain etiology.

GONOCOCCAL ENDOCARDITIS: THE GIFT THAT
STOPS GIVING! AN UNCOMMON PRESENTATION OF
A COMMON DISEASE.
G. Olayemi, MD; M. Oferczak, MD; A. Elagizi, MD; I. EL-Abbassi, MD;
M. Eschete, MD; J. Crowe, MD
Department of Internal Medicine, Leonard J. Chabert Medical
Center, Houma, LA.
Introduction: Gonorrhea is the 2nd most common sexually
transmitted disease in the US with 800,000 cases of gonorrhea
each year. Disseminated gonorrhea infection occurs in 0.5%- 3%
of these patients and is more frequent in woman younger than
40 years of age.
Case: A 36 year old woman with a history of polysubstance
abuse presented with 10 day history of feeling generally unwell.
At presentation, vitals were remarkable for tachycardia and
hypotension. Physical exam was remarkable for conjunctival
pallor, bibasilar crackles, and tachycardia with grade III/VI systolic
murmur loudest over the 2nd inter-costal space and loudest
with expiration. No skin lesions were noted. Labs demonstrated
leukocytosis (WBC 20,200 with 84% neutrophils), anemia (Hb
6.7), thrombocytosis (platelets 423 k/uL), abnormal liver function
tests (alkaline phosphatase 239 IU, AST 151 IU ALT 71 IU, albumin
2.5g/dL), PT/INR 17.1/1.5. Troponin 0.42, BNP 823, D-dimer 619,
and a urine drug screen that was positive for benzodiazepines,
opiates, barbiturates, amphetamine, and THC. Hep panel and
HIV were negative. Chest radiograph showed mild cardiomegaly
and early interstitial edema. The patient was placed on broad
spectrum antibiotics and given adequate fluid resuscitation and
blood products. Blood cultures grew Neisseria gonorrhoeae.
2D ECHO showed a large pedunculated/mobile echo density
adherent to the non-coronary and lefts cusps of the aortic valve.
Proximal aortic root and aorto-mitral continuity were thickened,
consistent with aortitis and/or abscess formation. Initial EKG on
arrival showed junctional tachycardia which progressed into
complete heart block. Cardiology was consulted and a pacemaker
was placed emergently. However despite all aggressive measures
the patient died of cardiac complications.
Discussion: Endocarditis is a rare complication of disseminated
gonorrhea, occurring in only 1-2% of patients with gonoccocemia.
The aortic valve is most commonly affected. Valve replacement
is warranted in cases with severe dysfunction. Mortality remains
around 19-20. Neisseria gonorrhoeae endocarditis should be
included in the differential diagnosis in sexually active patients
with endocarditis.

A CASE OF EARLY NEUROSYPHILIS
M. Walker, MD¹; R. Wisler, MD¹; J. Simmons, MD, MBA²;
A. Johnson, MD¹
1. Department of Internal Medicine, LSU Health, Baton Rouge
LA; 2. Dermatopathologist, Pathology Group of LA Baton Rouge
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Introduction: Neurosyphilis is an infection of the central nervous
system by Treponema pallidum, which can occur after the initial
syphilis infection. Although commonly associated with late stage
disease, patients with early neurosyphilis may present with acute
syphilitic meningitis, meningovascular syphilis, or uveitis.
Case: A 28 year old man with a past medical history of HIV (CD4
364), and recent diagnosis of uveitis presented to the Emergency
Department with a positive RPR result. His visual acuity had
been gradually declining over the past few months. He denied
painless or painful ulcerating lesions on his penis, or scrotum,
difficulty concentrating, dermatitis on the soles/palms, or difficulty
with proprioception. Physical exam was notable for atrophic
hyperpigmented polycyclic, annular plaques and patches along
the hairline as well as several areas of confluent hyperpigmented
polycyclic plaques and nodules on the patient’s face, back, left
arm, and right posterior leg. Fundoscopic exam revealed bilateral
posterior uveitis and chorioretinitis. Evaluation of cerebrospinal
fluid revealed a lymphocytic pleocytosis with a positive VDRL
and FTA-ABS. Aqueous crystalline penicillin G was initiated for
treatment of early neurosyphilis. Within six hours of beginning
the infusion, the patient had a documented temperature of
101.8°F, heart rate of 128 beats per minute, blood pressure 142/84,
with generalized malaise and headache. Fever and tachycardia
resolved over the next 12 hours, with weakness and headache
resolving within 1-2 days. His symptom complex was consistent
with the Jarisch-Herxheimer reaction. Histopathology of skin
biopsy of the back showed perivascular inflammation and rare
spirochetes, consistent with secondary syphilis. The patient
completed 14 days of aqueous crystalline penicillin G and was
discharged after receiving the first of three benzathine penicillin
injections.
Discussion: The initial manifestations of syphilis in this patient
were posterior uveitis and pruritic skin plaques. His diagnosis
should be appropriately classified as secondary syphilis with
concomitant symptomatic early neurosyphilis, requiring 14 days
of aqueous crystalline penicillin G. This type of presentation is
not specific to immunocompromised populations and must
be considered even in the general population. Making the
diagnosis of early neurosyphilis, regardless of stage, is critical,
as it necessitates a longer duration of treatment. Furthermore,
clinicians should be reminded of the profound immunologic
reaction, Jarisch-Herxheimer, which may occur when treating
any treponemal disease.

JUST A “PUFF OF SMOKE”
A. Leonard, MD
Department of Internal Medicine, LSU Health Sciences Center,
New Orleans, LA
Case: A 44 year old woman with a history of stroke s/p aneurysm
clipping, seizure, and substance abuse was brought to the hospital
after a family member received a call from her friend saying she
was acting unusual and may have had a seizure while hanging
out on the street. At her baseline, she needed modest assistance
in daily activities after her CVA and conversed without issue.
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Her mother died of a stroke. On exam the patient was afebrile,
normotensive with mild tachycardia to 110. The patient moved all
her extremities but was lethargic, agitated, responded to pain but
would not follow commands and moaned nonsensical speech.
Labs were unrevealing with mild leukocytosis (WBC: 11.7 × 109/L),
normal metabolic panel, ammonia, glucose, and a negative
urine toxicology. Initial computed tomography (CT) of her head
demonstrated atrophy with large area of encephalomalacia in Left
middle cerebral artery (MCA) area. Repeat CT, 1 day later showed
edema and sulcal effacement in the right occipital, posterior,
temporal, and posterior parietal lobes with evolving infarct in
right posterior cerebral artery (PCA) and right MCA territories.
CT angiogram showed occlusion of the clinoid segments of both
internal carotid arteries, consistent with Moyamoya pattern of
collateral flow. Neurosurgery was consulted and recommended
cerebral bypass. The patient was unable to consent for surgery
and her closest relative refused surgery. The patient received
supportive therapy with minimal improvements in word findings/
communication and no improvement in inability to perform
daily activities. She was accepted to inpatient stroke rehab upon
discharge.
Discussion: Moyamoya disease is a rare vascular condition which
leads to progressive stenosis of the internal carotid arteries
through wall thickening of the associated arteries which leads
to progressive strokes and the development of collateral vessels.
Moyamoya is a Japanese term for a “puff of smoke” which
describes the appearance on imaging of the small collateral
vessels that develop around the progressively blocked arteries.
There is a hereditary association and our patient’s mother likely
had the disease as well. The prognosis is poor and the disease
will lead to a cognitive decline with associated CVAs. Treatment
includes cerebral revascularization or bypass. The case highlights
the need for early diagnosis, as our patient was too debilitated to
make medical decisions for treatment at the time of her diagnosis.

THE MYSTERIOUS CASE OF DYSPNEA
S. Saad, MD¹; N. Turaga, MD¹; J. Grant, DO²; N. Jain MD²
1. Department of Internal Medicine, LSU Health - Lafayette;
2. Section of Cardiology, LSU Health Sciences Center New Orleans.
Introduction: Dehiscence of a mitral valve annuloplasty ring is
a rare occurrence that often manifests as mitral regurgitation
and heart failure. We present a case of mitral ring dehiscence
which was initially unrecognized by standard 2-dimensional
transthoracic echocardiography (2D TTE) and 2-dimensional
transesophageal echocardiography (2D TEE).
Case: A 65-year-old woman was referred to Cardiology clinic for
evaluation of dyspnea. Her history included tobacco abuse, atrial
fibrillation status post pulmonary vein isolation, nonischemic
cardiomyopathy, and prior mitral valve repair with annuloplasty
ring for rheumatic valvular disease. She had been asymptomatic
post-surgery. Physical examination, cardiac rhythm and initial
ischemic workup were unremarkable. Pulmonary function tests
revealed moderate emphysematous type obstructive lung
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disease. A 2D TTE demonstrated moderate mitral regurgitation
with normal left ventricular function. In right heart catheterization,
large v waves were noted and 2D TEE also revealed severe mitral
regurgitation. On 2D TEE, the mitral valve annuloplasty ring
was visible above the native anterior mitral valve leaflet. Color
Doppler flow estimated the effective regurgitation orifice area
of 0.4cm2 using the proximal isovelocity surface area method
and regurgitant volume of 58 cc, consistent with severe mitral
regurgitation. A “floating mitral ring” and dehiscence measuring
1 cm in diameter were seen on high resolution three-dimensional
reconstruction resulting from the detachment of the ring from the
weakened posterior annulus. Based on these findings patient was
referred to cardiothoracic surgeon for re-do mitral valve surgery.
Discussion: This was a perplexing case as the patient’s dyspnea
could be explained by many disease processes including
atrial fibrillation, mitral regurgitation and chronic obstructive
lung disease. The standard imaging modalities did not help
us to formulate a diagnosis. 3D TEE provided invaluable and
unparalleled information of mitral valve pathology. Annuloplasty
ring dehiscence is a well described complication of mitral valve
repair and should always be considered in symptomatic patients.

AUTOIMMUNE DIABETES PRESENTED WITH
DIABETIC KETOACIDOSIS INDUCED BY
IMMUNOTHERAPY IN AN ADULT WITH MELANOMA
A.A. Alzenaidi, MD; J. Dendy, MD; L. Rejjal, MD
Department of Internal Medicine, Ochsner Medical Center,
New Orleans, LA
Introduction: Immunotherapy has been approved for treatment of
melanoma. Autoimmune endocrinopathies have been reported
in trials involving immunotherapy but autoimmune diabetes has
not been definitively linked to them. Here we describe a case
of autoimmune diabetes presenting with DKA after receiving
combined immunotherapy with anti-CTLA4 and anti-PD1
monoclonal antibodies.
Case: A 47year old gentleman with metastatic melanoma
presented to our institution with confusion, abdominal pain and
decreased oral intake. The patient had a history of diabetes on
metformin which was discontinued two years prior. He was started
on Novilumab/Iplimumab for metastatic melanoma. He had
received two cycles of immunotherapy and treatment was initially
well tolerated. However, eight days after the second cycle the
patient developed lethargy, confusion, vomiting and abdominal
pain. CT of the head was negative for intracranial abnormalities
and without evidence of brain metastasis. His laboratory results
included: serum sodium 126 mmol/L, potassium 6.7 mmol/L,
BUN 55 mg/dL, creatinine 3.5, bicarbonate 5 mmol/L, chloride
94 mmol/L, albumin 3.2 g/dL. Serum beta-hydroxybuterate was
elevated (4.7 mmol/L, N: 0.0-0.5 mmol/L) and the calculated
anion gap was 43 mmol/L. Serum lipase elevated (535 u/L, N:
4-60 u/L). The diagnosis of diabetic ketoacidosis was made and
he was started on intravenous fluids and insulin therapy. Given
his history of metastatic melanoma, his DKA was initially thought
to be secondary to pancreatic metastasis especially considering

the elevated lipase level. A non-contrast CT of the abdomen
showed no evidence of pancreatic metastasis. Interestingly,
further investigation identified high serum titers of anti-glutamic
acid decarboxylase (anti-GAD) antibodies (0.43 nmol/L, N: <0.02
nmol/L), a low C-peptide level (0.2 ng/ml, N: 0.9-5.5 ng/ml),
supporting an autoimmune etiology of the diabetes. Other islet
autoantibodies were not elevated and his Hemoglobin A1C was
8.0%.
Discussion: There are few case reports about diabetes and
immunotherapy. Autoimmune mechanism was suggested as the
culprit, although not all cases reported with positive antibodies.
Moreover, it is unlikely that patient developed latent autoimmune
diabetes (LADA) and not related to immunotherapy due to the
course of LADA is quite more gradual and our patient presented
with acute DKA few days post the second cycle. Physicians and
patients should be aware that autoimmune disorder such as DKA
may be a rare but important immunotherapy related adverse
events.

SECOND REPORTED CASE OF CANDIDA CATENULATA
FUNGEMIA
G. Garmon, MD¹; M. Hughes, MD¹; R. Arora, MD¹; V. Mekala, MD²;
R. Washburn, MD²
1. LSUHSC Shreveport Department of Internal Medicine;
2. Overton Brooks VA Section of Infectious Disease
Introduction: There are over 20 species of Candida yeasts that can
cause infection in humans, the most common of which is Candida
albicans. This is the second reported case of Candida catenulata
fungemia. Candida catenulata is not usually associated with
invasive infection in humans. The previously reported case was
in a patient with gastric cancer. Candida catenulata is a natural
contaminant of dairy products. Cases of candidaemia with this
species are uncommon.
Case: A 57 year-old white man with a history of alcoholic cirrhosis,
recurrent pancreatitis and pseudocysts, intra-abdominal abscess
and prior partial small bowel obstruction, and prior extended
courses of IV antibiotic therapy presented to the emergency
department with fevers, malaise, and abdominal pain. The patient
was initially admitted to the intensive care unit because of sepsis,
placed on broad spectrum antibiotics, and received image-guided
drainage of the largest abscesses. His course was complicated by
recurrent small bowel obstruction attributed to one abscess that
was not amenable to drainage. The patient had poor oral intake,
only liquids including milk. He eventually required PICC placement
for TPN. He subsequently experienced fever and altered mental
status. Preliminary blood cultures from the PICC and periphery
indicated “budding yeast species”. Micafungin was added and the
catheter was removed. Blood cultures from the PICC and periphery
grew C. catenulata, while vancomycin-resistant Enterococcus
grew only from the PICC line cultures. The patient improved, and
follow-up cultures remained negative. The patient completed a
two week course of micafungin and was eventually discharged
to a long-term acute care facility for completion of antimicrobial
therapy.
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Discussion: This case highlights C. catenulate, a rare cause of
fungemia. The previously reported case involved a gastric cancer
patient and a presumed GI portal of entry. In our case although
the organism may have entered through the GI tract the PICC
line and TPN represented additional risk factors. Thus, this case
underscores the importance of maintaining a high index of
suspicion for fungal pathogens when risk factors are present as
well as the need to promptly initiate antifungal therapy when
fungemia is confirmed.

A CASE OF HEPATOSPLENIC T CELL LYMPHOMA-A
RARE, AGGRESSIVE TUMOR OF THE YOUNG
S. Cingam, MD; S. Patel, MD; N. Koshy, MD
Department of Medicine, LSU Health Sciences Center,
Shreveport, LA
Introduction: Hepatosplenic T-cell lymphoma (HSTCL) is an
unusual entity first described in 1990 that predominantly affects
middle-aged men and is classified by WHO under peripheral T-cell
lymphomas. We present a 26-year-old man with HSCTL treated
with a non-CHOP regimen.
Case: A 26 year old immigrant from Cameroon without significant
past medical history presented with abdominal discomfort that
was first noted 1 month prior at which time he was elbowed in
abdomen during a basketball game. His abdominal discomfort
continued to gradually worsen and was associated with nausea,
vomiting, early satiety and decreased appetite. He developed
subjective fever, chills, night sweats, fatigue and epistaxis 3 days
prior to presentation. CBC with differential revealed WBC 8 x
103/ul, RBC 4.50 x 103/ul, Hemoglobin 12.9 mg/dl, Hematocrit
38.2 %, Platelets 30 x 103/ul, elevated monocytes and nRBC’s.
EBV serology was positive for VCA IgG and Nuclear-antigen
Antibody IgG, indicating past infection. Abdominal CT revealed
marked hepatosplenomegaly with displacement of abdominal
viscera. PET revealed heterogeneously increased FDG uptake
in liver and spleen. Bone marrow showed increased cellularity,
increased atypical lymphocytes with clustering, and sinusoidal
infiltration. Lymphoid cells mainly expressed CD2, CD3 and
CD8. Cells were negative for TdT, CD1a, and increase in Ki-67
expression. Bone marrow flow cytometry revealed predominance
of atypical gamma/delta T cells. Cytogenetics revealed normal
male karyotype. Based on imaging, bone marrow, and flow
cytometry, diagnosis of HSCTL was made. The patient was treated
with 4 cycles of Ifosfamide, Carboplatin and Etoposide (ICE).
PET showed complete resolution of uptake in liver and spleen.
Repeat bone marrow showed no residual disease. He underwent
splenectomy and pathology revealed no evidence of residual
T-cell lymphoma. The patient then underwent autologous SCT
with BEAM (Carmustine-Etoposide-Cytarabine-Melphalan)
conditioning. He remains in remission after transplantation.
Discussion: Although HSTCL is rare, recognition is important as
it is aggressive, refractory to conventional therapies, and carries
a uniformly poor prognosis. Conventional therapy consists of
CHOP (cyclophosphamide-doxorubicin-vincristine-prednisone)
with or without autologous stem cell transplantation (SCT). A
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novel approach reported by Hoss et.al with a non-CHOP induction
therapy with or without splenectomy followed by autologous
SCT may have better outcomes as demonstrated with our case.

DIULAFOY’S LESION – AN UNCANNY ETIOLOGY OF
GASTROINTESTINAL BLEED
V. Gasia, MD; O. Lamendola, MD.
Department of Medicine, Baton Rouge General Medical Center,
Baton Rouge, LA
Introduction: Dieulafoy’s lesion is a relatively rare, but potentially
life-threatening, condition. It accounts for 1–2% of acute
gastrointestinal (GI) bleeding.
Case: A 99-year-old woman was initially admitted due to left
lower extremity cellulitis related to chronic venous stasis ulcer
and was receiving broad-spectrum IV antibiotics. Upon admission
to the medical floor, she had an episode of hematemesis and
multiple bowel movements with black-tarry stools. The patient
denied chronic non-steroidal anti-inflammatory drug use. Her
past medical history was significant for dyslipidemia and remote
history of colon cancer status post colon resection. Home
medications included atorvastatin 20 mg and aspirin 81 mg.
Digital rectal exam demonstrated melenic stool in the rectal vault.
Hemoglobin and hematocrit on admission were noted to be 12.1
g/dl and 40.7 % respectively which dropped to 8.1 g/dl and 28.3
% following her GI bleed. A rise on BUN was also noted from 14
mg/dl to 34 mg/dl. Platelets and INR were normal. She received
fluid resuscitation with 2 liters of crystalloid and a total of 2 units
of pack red blood cells. Emergent EGD revealed a protruding
and oozing vessel surrounded by normal gastric mucosa located
at the greater curvature of the stomach body. The lesion was
covered by a prominent fresh clot, which was cleared. Endoscopic
hemostasis was achieved with a combination of epinephrine
injection followed by BI-CAP electrocautery. The patient had an
uncomplicated post-operative course and hemoglobin remained
stable.
Discussion: Given this patient’s clinical presentation, an upper GI
bleed was suspected. Based on the patient’s advanced age and
history of previous history of colon cancer, the initial differential
diagnosis included peptic ulcer disease versus a GI malignancy.
However, her EGD findings were consistent with a Dieulafoy’s
lesion. Dieulafoy’s lesions are twice as common in men as
compared to women. These lesions can occur in any age group are
diagnosed more frequently in the elderly population. Dieulafoy’s
lesions should be included in the differential diagnosis of obscure
GI bleeding in all age groups.

THREE’S A CROWD – AN EXTREMELY RARE CASE OF
COR TRIATRIATUM DEXTER
A. Elagizi, MD; R. Marvin, MD; G. O’Bryan MD; V. Vyas, MD;
L. Arcement, MD.
Department of Medicine, Leonard J. Chabert Medical Center,
Houma, LA
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Introduction: Cor triatriatum is a congenital cardiac anomaly in
which the left (sinister) or right (dexter) atrium is divided into
two compartments by residual embryonic tissue, resulting in a
tri-atrial heart. As cor triatriatum dextrum can present clinically
in various ways and have multiple associated cardiac anomalies,
this report attempts to contribute to what is known about this
exceedingly rare disorder.
Case: A 40 year old Hispanic man with a medical history of gastritis
presented with complaints of palpitations, dizziness and bilateral
lower extremity edema. He was found to have atrial fibrillation
and new onset heart failure. The patient was admitted for rate
control and further evaluation, which revealed several cardiac
anomalies. Initial 2D echocardiography demonstrated severe
right atrial enlargement, right ventricular hypertrophy and an
engorged coronary sinus, which prompted further assessment
of the patient’s cardiovascular anatomy. Transesophageal
echocardiography (TEE) revealed a severely enlarged, septated
right atrium with a possible unroofed coronary sinus and a small
patent foramen ovale (PFO). Left- and right-heart catheterization
established a coronary-cameral fistula between the right coronary
artery (RCA) and right atrium, as well as left-to-right shunt. The
patient improved clinically with conservative management
including diet modification, furosemide and digoxin for fluid
and rate control, and was referred to cardiothoracic surgery for
further evaluation.
Discussion: Cor triatriatum dextrum is an extremely rare cardiac
condition: In high-volume echocardiographic laboratories,
prevalence is <0.01%. This case highlights the association
between cor triatriatum and other congenital cardiac anomalies,
including persistent left superior vena cava with an unroofed
coronary sinus, PFO and left-to-right shunt; all of which were
found in this patient. While cases of cor-triatriatum sinistrum
often require correction in infancy (due to left sided heart failure,
pulmonary edema and cyanosis), cor-triatriatum dextrum is
sometimes diagnosed in adulthood due to the lack of left heart
and pulmonary involvement.

A STRONG AND FORTUITOUS CASE OF DYSPNEA
R. Hammer, MD; M. Sciaudone, MD.
Department of Internal Medicine, Tulane Health Sciences Center,
New Orleans, LA
Case: A 48 year-old man with no past medical history was sent
to our emergency department (ED) from a primary care clinic
for hypertensive urgency of 200/130. The man reported an
intermittent non-productive cough of approximately one year’s
duration and worsening dyspnea on exertion and orthopnea
over the last month with lower extremity swelling. Of note, he
emigrated from Honduras twenty years ago. Blood pressure
normalized with administration of Lasix in the ED. Physical exam
revealed rales in lung bases bilaterally, jugular venous distension,
lower extremity pitting edema with serpiginous patches of
erythema and excoriation, and a cardiac gallop. Labs showed
peripheral eosinophilia, thrombocytopenia, elevated creatinine,
hyperbilirubinemia, hyperglycemia, and mild transaminitis.

Transthoracic echocardiogram revealed a dilated left ventricle
with global hypokinesis and severely depressed systolic function
with an ejection fraction less than 15%. The patient was diuresed,
and subsequent left and right heart catheterizations were normal.
CT chest showed a small nodule in the right upper lobe. Tests for
Coccidiosis, Trypanosoma cruzi, and Mycobacterium tuberculosis
were negative; however the acid fast bacilli culture grew
Mycobacterium fortuitum. A Strongyloides stercoralis antibody
test was positive, and the patient was treated with two doses of
oral ivermectin with one dose of intravenous ceftriaxone, and
discharged. Two months later, his eosinophilia resolved, but he
remained symptomatic with productive cough and weight loss,
and was started on an outpatient course of oral ciprofloxacin and
trimethoprim-sulfamethozole for M. fortuitum.
Discussion: Strongyloides-infected patients may carry the parasite
for years without prominent symptoms. Endemic throughout
South America, Strongyloides persists in its hosts through a
lifecycle of autoinfection, which, over time, increases parasite
burden and can lead to a hyperinfection syndrome whereby
filiariform larvae penetrate organ tissue, most commonly: heart,
central nervous system, lungs and liver. We suspect chronic
eosinophilia and disseminated filiaria to be the etiology of the
non-ischemic dilated cardiomyopathy in this patient. Standard
treatment of strongyloidiasis is ivermectin, however, mortality
owing to transient bacteremia in the setting of hyperinfection
syndrome is high. Therefore, bacteremia prophylaxis with gram
negative rod coverage should be considered before antiparasitic
agent initiation.

PURULENT PERICARDITIS DUE TO AN INFECTED
PACEMAKER LEAD
Teresa Backes, MD
Department of Internal Medicine, LSU Health Sciences Center,
New Orleans, LA
Introduction: Intravenous drug users have a substantially
increased risk of infective endocarditis, especially in the setting
of implanted cardiac devices. Purulent pericarditis is a rare
occurrence that can occur iatrogenically or through direct or
hematogenous spread.
Case description: A 75 year old man with a past medical history
significant for hepatitis C, IV drug abuse, and sick sinus syndrome
status post pacemaker was brought in by EMS with a chief
complaint of diaphoresis and chest pain. Initial EKG revealed atrial
fibrillation with ST elevations in multiple leads. The patient was
taken urgently to the cardiac catheterization lab due to concern
for STEMI. Left heart catheterization revealed nonobstructive
CAD; bedside echo was significant for a pericardial effusion and
a pacemaker lead vegetation. CT of the chest revealed extension
of the ventricular pacemaker lead through the anterior right
ventricular wall and pericardium and into the pleural cavity.
Cardiothoracic surgery performed a pacemaker removal as well
as pericardial window due to early tamponade; approximately
900 mL of purulent fluid was drained from the pericardial space.
The patient was septic with initial blood cultures growing
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MSSA. He was also found to have multiple other foci of infection
including a left-sided pleural effusion and a perihepatic fluid
collection, both of which were drained and also grew out MSSA.
The patient initially improved on antibiotics after his pacemaker
removal and drainage of the infected fluid collections. However,
several days after the pacemaker removal he gradually became
more bradycardic; due to his multiple comorbidities and active
infection, he was not a candidate for a replacement implanted
pacemaker. He became profoundly bradycardic and hypotensive
overnight and died despite the use of multiple pressors to
maintain his blood pressure as well as transcutaneous pacing to
maintain his heart rate.

shown to inhibit the inflammatory cascade and reduce thrombus
formation in animal models. Clinical data is less clear. Interruption
of TNF blockers has been shown to increase the risk of DVT
in patients with rheumatoid arthritis undergoing orthopedic
surgery. For patients with Bechet’s syndrome, anti-TNF agents
appear help treat patients with pulmonary artery thrombosis.
Further review of anti-TNF-α therapy in our general medicine
patient population may disclose additional risks associated with
discontinuation of these medications.

Discussion: Purulent pericarditis has become a relatively
uncommon occurrence since the development of effective
antibiotics. This case illustrates a rare example of purulent
pericarditis and cardiac tamponade secondary to the extension
of an infected pacemaker wire through the pericardium and into
the thoracic cavity. The presence of multiple other infected fluid
collections in this case also illustrates the need to thoroughly
assess for secondary foci of infection in cases of bacterial
endocarditis.

C. Bowe, MD; F. Jenssen, MD; A. Espinoza, MD.
Department of Medicine, Leonard J Chabert Medical Center,
Houma, LA

A CLOT (POSSIBLY) DUE TO LOSS OF TNF-α
SUPPRESSION
J. Broussard, MD; M. Berlinger, MD; D. Lauret, MD
Department of Medicine, LSU Health, Baton Rouge, LA
Introduction: Inflammation and venous thrombosis enjoy a
close Relationship. We present a patient who had multiple DVTs
following the discontinuation of anti- TNF-α therapy.
Case: A 34 year old African American female with a history of
multiple DVT’s, miscarriages, and reported Crohn’s disease
presented with shortness of breath. In the Emergency Department,
CTA showed bilateral pulmonary emboli. The patient had been off
adalimumab for one year and reported abdominal pain with 6-7
non-bloody bowel movements daily. She had been prescribed
lovenox for her unprovoked DVTs yet reported missing several
doses prior to admission. Following admission, she developed
severe abdominal pain prompting an emergent CT angiogram
and she then developed a pulseless painful left lower extremity.
CT revealed a partially occlusive thrombus in the infra-renal
abdominal aorta, proximal left common iliac artery, and right renal
artery with subsequent right renal infarction. Following emergent
vascular surgery to restore blood flow to the left lower extremity,
the patient received four days of plasma exchange and high dose
steroids for potential catastrophic antiphospholipid syndrome.
Serology for APLA was negative. The patient was discharged with
lifelong anticoagulation.
Discussion: The endothelial surface is a complex organ that works
in concert with the surrounding environment. Inflammation and
thrombus formation is closely associated. TNF-α can increase the
expression of adhesion molecules, specifically, tissue factor, on the
surface endothelial cells and promote thrombosis. Suppression
of TNF-α expression by low molecular weight heparin has been
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CASE REPORT OF SARCOIDOSIS AS A GREAT
MIMICKER IN VARIOUS POPULATIONS

Introduction: The prevalence of sarcoidosis varies as much as
1-40 cases per 100,000 depending on region and population.
Sarcoid typically occurs in people younger than 50 years old, with
a peak incidence with ages between 20 and 40 years old. African
Americans are 3 times more likely to develop sarcoidosis than
Caucasian Americans, and woman are more likely than men to
develop sarcoidosis in any ethnic group; nonetheless, it remains
a valid differential across any population.
Case: A 32 year old Hispanic man presented to the Emergency
Department with night sweats, fatigue, and 35 pound unintentional
weight loss over the last several weeks. He also reported a sore
throat, occasional cough w/ yellowish sputum, and new onset
dyspnea with exertion. He moved from Mexico to the U.S. 20
years prior and last visited the country 7 yrs ago. He never smoked
and denied any TB exposure. His vitals at admit demonstrated
tachycardia (pulse 108) and temperature of 99.4 ᴼF. He had
coarse bilateral breath sounds on exam. Serum chemistries were
unremarkable. Chest radiograph demonstrated perihilar fullness.
Chest CT revealed enlarged mediastinal and perihilar LAD and
airspace consolidation in right middle and lower lobes bilaterally.
The patient was admitted to a negative pressure room w/ airborne
precautions and RIPE therapy was initiated. PPD and AFB’s were
negative. He underwent bronchoscopy and was discharged
on RIPE. Lung biopsy showed non-caseating granulomas. RIPE
therapy was stopped, and he was referred to ophthalmology to
rule out uveitis. Cultures from the procedure were negative for
fungal growth, and he was started on prednisone 40 mg daily with
taper 6 weeks later as his weight returned, night sweats subsided,
and dyspnea on exertion improved.
Discussion: Sarcoidosis should be considered as a diagnosis
in any gender of any racial or ethnic group. Sarcoid is a great
mimicker of many serious illnesses including malignancies such
as lymphomas, TB and atypical mycoplasma, fungal infections,
and other granulomatous diseases, and other autoimmune
disorders such a hypersensitivity pneumonitis. Diagnosis
requires patient investigation and careful analysis of these
differentials.
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PHEOCHROMOCYTOMA OF THE ORGAN OF
ZUCKERKANDL: A CASE REPORT
C. Lee, MD¹; E. Chang, MD²; J. Gimenez, MD³; and R. McCarron, MD2
1. Department of Dermatology, 2. Department of Internal
Medicine, 3. Department of Radiology, LSU Health Sciences
Center, New Orleans, LA
Introduction: Pheochromocytomas (PCCs), or intra-adrenal
paragangliomas (PGLs), are neuroendocrine tumors arising within
the adrenal medulla. Extra-adrenal paragangliomas may arise
in the sympathetic or parasympathetic paraganglia and more
rarely in other organs. One of the most common extra-adrenal
sites is in the organ of Zuckerkandl, a collection of chromaffin
cells near the origin of the inferior mesenteric artery or near the
aortic bifurcation. The following is a case of a patient with resistant
hypertension secondary to an extra-adrenal paraganglioma in
the organ of Zuckerkandl.
Case: The patient is a 43 year old man with a history of depression,
type 2 diabetes mellitus, and hypertension who was sent to the
emergency department by his primary care physician for severely
elevated blood pressures. Patient also had diaphoresis, tachycardia,
and a new, fine tremor of his left hand. Upon presentation, the
patient’s blood pressure was 260/120 mmHg with a heart rate
of 140 beats per minute. Plasma fractionated metanephrines
sent on admission revealed significantly elevated levels of
total plasma metanephrines (2558 pg/mL), free metanephrine
(74 pg/ml) and free normetanephrine (2484pg/mL). An I-123
metaiodobenzylguanidine (MIBG) scan showed abnormal uptake
in the lower abdomen at the level of the aortic bifurcation. Patient
was started on alpha-blockade, with subsequent addition of a
beta-blocker prior to surgery. Patient underwent surgical removal
of the tumor with pathology consistent with a paraganglioma.
Discussion: Pheochromocytomas and paragangliomas are
responsible for approximately 0.5% of cases of secondary
hypertension. Many different biochemical markers have been
used to aid in the diagnosis of PCC/PGL including plasma
catecholamines, plasma metanephrines, urine fractionated
metanephrines, urine catecholamines, total metanephrines and
vanillymandellic acid. Definitive management of a PCC and PGL
involves surgical removal of the tumor. Finally, there should be
a discussion with each patient to determine if he or she should
undergo genetic testing, as studies show that approximately 25%
of catecholamine producing PCCs and PGLs are due to heritable
genetic mutations.

A RARE CASE OF TROPICAL PYOMYOSITIS ACQUIRED
ON VACATION IN A HEALTHY MALE
K. Poole, MD; T. Tran, MD
Department of Internal Medicine, Ochsner Medical Center,
New Orleans, LA
Introduction: Pyomyositis has traditionally been considered a
tropical disease. Increasing prevalence has been observed in

more northern climates, especially with HIV, immunosuppression,
and IV drug abuse as predisposing factors. Pyomyositis has the
tendency to mimic other conditions, such as muscle contusion,
necrotizing fasciitis, or septic arthritis. The rarity of this disease and
non-specificity of its symptoms often lead to delay in appropriate
diagnosis and treatment.
Case: 24-year-old man, seen 2 days prior in orthopedics clinic and
the Emergency Department for persistent gluteal pain thought to
be due to right-sided sciatica, was admitted following worsening
pain, diffuse generalized weakness with polyarthralgias and
myalgias These symptoms were associated with night sweats,
shaking chills, and difficulty walking. Prior to onset of symptoms,
the patient vacationed in Cayman Islands and experienced a
stingray bite on his right hand as well as numerous cuts on rocks
in stagnant waters. He was febrile with WBC count of 18.7 K/
µL and was found to have methicillin-sensitive Staphylococcus
aureus (MSSA) bacteremia. Magnetic resonance imaging (MRI) of
his lumbar spine on admission was unremarkable. Repeat MRI 4
days later showed extensive inflammation within musculature
with multiple abscesses around right sciatic foramen and septic
arthritis of the sacroiliac joint. The patient was subsequently
diagnosed with MSSA septic polyarthritis and required several
orthopedic procedures. Infectious and oncologic work up was
unremarkable. Transesophageal echocardiogram showed 0.3 cm
x 0.5 cm aortic valve vegetation, which was managed medically.
Repeat MRI 11 days after initiation of appropriate antibiotics and
surgeries showed improvement in muscular edema. Based on the
MSSA susceptibilities, the patient was treated with 6 weeks of
intravenous cefazolin and 2 weeks of oral cephalexin thereafter.
Discussion: Awareness of tropical pyomyositis in colder
climates remains scarce, although cases have been reported
in immunosuppressed patients. However, in healthy patients,
accurate history of travel and trauma is important in evaluation
for predisposing factors for pyomyositis. Early antibiotic and
appropriate surgical interventions are imperative for management
of this disease in order to prevent systemic toxicity, dissemination
of infection, and long-term debility.

WHAT THE EYES DON’T SEE, THE HEART DOES
GRIEVE OVER
M. Sciaudone, MD; M. Dery, MD
Department of Internal Medicine, Tulane Health Sciences Center,
New Orleans, LA
Case: A 71 year old Peruvian woman presented with blurry
vision and bilateral eye pain and had evidence of bilateral
endophthalmitis on eye examination. Her past medical
history was notable for multiple abdominal surgeries within
the preceding months, including an incarcerated inguinal
hernia repair which required an ileostomy placement, and
cholecystitis requiring cholecystostomy tube placement. Over
her multiple long hospitalizations, she developed bacteremia
and fungemia on several occasions, with organisms including
Enterobacter cloacae, Klebsiella pneumoniae, Bacteroides fragilis,
Pseudomonas aeruginosa, Enterococcus faecium, and Candida
J La State Med Soc VOL 169 MARCH/APRIL 2017

53

JOURNAL OF THE LOUISIANA STATE MEDICAL SOCIETY

albicans. On exam, she was febrile and tachycardic. She had
bilateral conjunctival injection, hypopyon, and severely decreased
visual acuity. She also had a III/VI harsh holosystolic murmur at
the apex. Her lungs were clear to auscultation. Transesophageal
echocardiogram revealed severe mitral regurgitation and a 16 x 15
mm mitral valve vegetation and a perforated aneurysmal posterior
mitral valve leaflet. The patient underwent bilateral vitrectomy
and was treated with flucytosine and ambisome. Blood and
vitreous humor cultures were obtained, but remained negative,
likely due to being drawn after the patient had been empirically
treated with antifungals and antibiotics. She continued to spike
fevers and developed heart failure, but refused valve replacement
surgery as she wished to return to her home country.
Discussion: A systemic source of infection should be sought
in the presence of bilateral endophthalmitis. In our case, we
suspected seeding from endocarditis or an intra-abdominal
infection, given the patient history of multiple complicated
abdominal surgeries and recurrent bacteremia and candidemia.
Based on the vegetation’s large size and bilateral endophthalmitis,
we believed Candida was the most likely culprit. Additionally,
eye lesions observed during surgery appeared consistent with
fungal endophthalmitis. Candida is a rare but very morbid cause
of infective endocarditis. Arterial embolization and metastatic
infections such as endophthalmitis are more frequent in candidal
endocarditis, likely due to the generally larger vegetation size.
Valve replacement should be strongly considered regardless of
other factors, as some studies have shown a mortality benefit for
antifungals and surgery compared to antifungals alone. In cases
in which valve replacement is not feasible, the patient should be
kept on lifelong suppressive antifungal therapy.

MISSED OPPORTUNITY: TOF DIAGNOSED IN 4TH
DECADE OF LIFE
O. Baniahmad, MD¹; T. Jarreau, MD²; A. Johnson, MD¹
1. Department of Internal Medicine, LSU Health,
Baton Rouge, LA
2. LA Cardiology Associates, Baton Rouge, LA
Introduction: Tetralogy of Fallot (ToF), the most common cyanotic
heart disease after infancy, has a 3% survival rate at 40 years
without surgical intervention. Although most cases are diagnosed
in infancy, patients can less commonly go undiagnosed into
adulthood. Clinicians in the primary care setting may unknowingly
encounter these patients while caring for their other chronic
illnesses.
Case: A 40 year old woman with a history of HIV, congestive
heart failure secondary to an unknown congenital heart defect,
and hypertension presented to our emergency department with
worsening edema. On room air, oxygen saturation was 55%. On 5L
of oxygen via nasal cannula, oxygen saturation was 88%. Physical
examination was notable for central cyanosis, facial and lid edema,
a II/VI holosystolic murmur across right chest radiating to entire
right back hemithorax, decreased breath sounds at bases with
pulmonary crackles, clubbing of fingers and edema of bilateral

54 J La State Med Soc VOL 169 MARCH/APRIL 2017

lower extremities. The patient related lifelong knowledge of a
congenital heart defect, but had not been seen by a cardiologist
as an adult. She was asymptomatic, yet sedentary until one year
ago when she had the first of multiple hospitalizations for acute
decompensated heart failure. A chest x-ray showed massive
cardiomegaly with right-sided calcified aortic arch and patchy
bilateral infiltrates. Transthoracic echocardiogram revealed
severe right ventricular hypertrophy, ventricular septal defect,
overriding aorta, and ejection fraction of 50%, consistent with
unrepaired ToF. We utilized multimodality imaging techniques
including CT angiography and Cardiac MRI which further defined
her cardiac anatomy. Findings were consistent with unrepaired
ToF with pulmonary atresia. The pulmonary arteries arose directly
from the aorta in a confluent fashion via a large patent ductus
arteriosus, major aortopulmonary collateral artery. The arterialized
pulmonary arteries were aneurysmal with dissection and mural
thrombus formation.
Discussion: This case illustrates how a patient with a rare
presentation of unrepaired ToF with pulmonary atresia can
go undiagnosed into adulthood. Early recognition utilizing a
multimodality imaging approach can lead to proper diagnosing
and hopeful surgical repair which can provide considerable
improvement in functional status and long-term survival.

A RARE CAUSE OF ABDOMINAL PAIN
E.M. Dauchy, DO; M. Modica, MD; N. Masri, MD
Department of Medicine, LSU Health Sciences Center,
New Orleans, LA
Case: A 54 year old woman with hypothyroidism presented with
right flank pain that began acutely one week prior to presentation.
She was told initially she had a urinary tract infection and
treatment resulted in mild symptomatic improvement. The pain
returned and she presented to another Emergency Department
(ED) and was told the pain was due to constipation. She returned
to the ED the next day when her pain worsened and her labs
were notable for WBC of 19,000/uL, BUN/Cr of 28/0.75 mg/dL,
AST of 31 U/L, ALT of 92 U/L and total bilirubin of 0.6 mg/dL.
RUQ ultrasound was notable for dilation of the common bile
duct. Given concern for choledocholithiasis, she was started on
cefepime and metronidazole. MRCP demonstrated a distended
gallbladder without stones and a small amount of pericholecystic
fluid. Also noted were two areas of increased signal in the right
kidney, concerning for neoplasia or infarction. Contrasted
abdominal Computed tomography showed a moderate size area
of hypodensity, consistent with renal infarct. Workup for embolic
source of the infarction was unrevealing. Renal artery angiogram
demonstrated a spontaneous dissection of the superior branch
of the right renal artery. PCI was not performed due to risk of
jeopardizing the other vessels and so she was managed medically
with rivaroxaban along with hydrochlorothiazide and metoprolol
succinate to keep her systolic blood pressure below 140 mmHg.
The morning after the procedure, the patient told the treatment
team that her grandson liked to jump from a height and she would
catch him on her right side. This was felt to be a likely etiology of
her spontaneous dissection. At the time of discharge, her pain
was improved and repeat angiogram performed eight weeks
later noted healing of the dissection.
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Discussion: Spontaneous renal artery dissection is a rare cause of
abdominal pain and often presents a diagnostic and therapeutic
challenge. This case highlights the importance of considering
alternate etiologies of localized abdominal pain when other
common pathologies have been excluded.

WHAT CAN ERODE THROUGH LUNGS, BONE AND
SKIN?
J. Manalac, MD; D. Shankaranayanan, MD; J. Paul-Olivier, MD;
L. Guidry, MD; NR Sells, MD
Department of Internal Medicine, University Hospital and Clinics,
LSU Health, Lafayette
Case: A 51 year old African American Man without significant
past history presented with three weeks of persistent cough
productive of copious yellow sputum. He denied fevers, chills,
hemoptysis, dyspnea, weight or appetite changes, sick contacts,
recent travel. On physical examination, the patient was afebrile
and appeared comfortable. He had decreased air entry of the left
lower lobe with dullness to percussion. A 5x3 cm fluctuant mass
was incidentally found on the left anterior chest wall at the level
of the 11th rib with yellow expressible exudate at which time the
patient reported a minor trauma sustained 3 weeks prior.
WBC count was 17,300/mcL. CT chest identified a peripherally
enhancing fluid-attenuation structure in the left lower lung
measuring 11.8 cm x 11.3 cm x 9.6 cm. The collection appeared
to be tracking out from the pleural space to the exterior skin that
corresponded to the site of the chest wall swelling. There was also
a focal lytic lesion of the adjacent ribs. He was empirically started
on Vancomycin, clindamycin and piperacillin-tazobactam. CTguided aspiration failed because the material was too viscous to
be aspirated; a chest tube drained copious yellow exudate. Blood
cultures and respiratory cultures were negative. Gram stain of
the purulent material demonstrated clusters of branching gram
positive rods. Pathology showed necrotic debris with clusters
of filamentous gram negative organism. Acid fast and Kinyoun
stains were negative. He was started on empiric Penicillin G for
empyema necessitans with a presumed etiology of actinomyces.
Due to development of hypersensitivity drug eruption from
PCN, intravenous doxycycline was started for total of 14 days
followed by 6 months of oral therapy. Imaging four weeks after
treatment showed significant reduction in size of the lesion.
Culture confirmed Actinomyces israelii.
Discussion: Actinomyces are anaerobic gram positive commensals
of the oral cavity notorious to breach though tissue planes.
Thoracic manifestations are varied and can mimic malignancy.
Astute microbiology and pathology tests are necessary to make
an early diagnosis and prevent invasive surgery as the organism
is a slow growing anaerobic bacteria. Excellent clinical and
radiologic response were noted in our case following treatment
with chest wall drainage and antibiotics thus avoiding invasive
thoracic surgery.

A LEFT MAIN CORONARY ARTERY THROMBUS
PRESENTING AS A NON ST ELEVATION MI
U. Ezema, MD; D. Daberkow, MD; T. Delord, MD
Department of Medicine, Leonard J. Chabert Medical Center,
Houma, LA
Introduction: Left main coronary artery (LMCA) thrombus with an
acute myocardial infarction identified with coronary angiography
is a clinically rare condition with an extremely high mortality rate.
We present a case of LMCA thrombus that presented as a non-ST
elevation myocardial infarction (NSTEMI).
Case: A 45-year-old woman with a history of tobacco use and
hyperlipidemia presented with a complaint of 10/10 “hard
pain” across her chest radiating to her left shoulder and breast
which woke her from sleep. The pain was constant and severe,
with no alleviation with rest. She had not experienced anything
like this before. Workup revealed an upward trending troponin
(1.98.989.79), and an EKG with some tachycardia but no
ST elevation or T wave changes. Her CBC, CMP and coagulation
studies were unremarkable. A toxicology screen was positive for
opiates and benzodiazepines, medications she was on for pain
and anxiety respectively. ACS protocol was started with DAPT,
LMWH, Statin, ACEi, and Beta-blocker. An angiogram revealed
a large thrombus in the LM coronary artery extending into the
aorta with concomitant 99% stenosis of distal LAD. 2D Echo w/
bubble contrast was significant for PFO, akinetic apical inferior and
anterior wall. The mid antero-septum and apical lateral wall were
hypokinetic. Interventional Cardiology and CTS recommended
conservative management with medical optimization (Continue
DAPT, heparin), watchful waiting for the thrombus to resorb.
Discussion: Left main coronary artery thrombosis (LMCAT)
identified during coronary angiography is a rare and challenging
condition. It is a life threatening condition with an approximate
incidence rate of 0.8%. It is thought to be secondary to plaque
rupture with subsequent thrombus formation that is associated
with persistent hypercoagulable state, cocaine induced
plaque rupture or coronary vasospasm, post-partum state and
embolization of intra-cardiac masses. The patient presentation
can vary from sudden cardiac death to STEMI, NSTEMI, unstable
angina and cardiogenic shock. Standardized therapy has not
been developed due to the small number of reported cases.

RECURRENT HYPERTRIGLYCERIDEMIC
PANCREATITIS (HTGP) AND THE USE OF INSULIN
DRIP AS TREATMENT
T. Tran, MD; N. Lee, MD
Department of Internal Medicine, Ochsner Medical Center,
New Orleans, LA
Introduction: Chronic pancreatitis by definition is a recurrent
episode of acute pancreatitis and is commonly associated with
alcoholism in the US. Another cause of chronic pancreatitis is
hypertriglyceridemia (HTGP), occurring in 1-5% of cases. The
incidence of HTGP is higher in patients with diabetes and HIV,
usually requiring triglyceride levels > 1000 mg/dL.
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Case: A 33 year old man with uncontrolled type 1 diabetes and
recurrent pancreatitis, first diagnosed 5 years prior, presented
as a transfer from an outside hospital for a recurrent episode
of HTGP. He reported recurrent pain episodes, requiring 6-9
hospitalizations within the last year for pancreatitis. He reported
poor compliance with his insulin regiment at home. Other home
medications included gemfibrozil, lisinopril, niacin, and omega-3
fatty acid. On transfer, his glucose was 296, triglyceride level
was >3600, and A1C of 12.4. Transfer report lab work showed
a triglyceride level >7000 and a lipase of 600. The patient had
severe, diffuse abdominal tenderness on examination. He was
diagnosed with pancreatitis secondary to hypertriglyceridemia
due to a lipoprotein metabolism disorder and long-standing
uncontrolled DM1. An intensive insulin drip was started on
this patient, with goals of correcting his TG to <500 along with
lowering his glucose. After 13 days, mostly on insulin drip, his TG
decreased to 995 and pain was controlled, eventually tolerating
a diabetic diet. He was encouraged to modify his diet and take
his medications as directed at discharge.
Discussion: The relationship between hypertriglyceridemia
and pancreatitis is poorly understood. In HTGP, a decrease in
triglyceride concentration is a management priority. Rapid
triglyceride concentration lowering is managed by insulin
or plasmapheresis. As HTGP often presents in patient with
uncontrolled diabetes, insulin is frequently used as treatment
to lower both blood glucose and triglycerides; insulin decreases
serum triglyceride levels by enhancing lipoprotein lipase
activity and inhibiting hormone sensitive lipase, accelerating
metabolism and decreasing adipocyte breakdown. Patients
should be educated on the importance of compliance with drug
therapy and lifestyle modifications.

WHO SHOT THE CANNONBALLS? EXTENSIVE LUNG
METASTASES IN A 39 YEAR OLD MAN
D. Sommerhalder, MD; J. Blondin, MD
Department of Medicine, LA State University Health Science
Center, Shreveport, LA
Case: A 39 year-old man presented to the emergency department
complaining of a cough of 2 months in duration. He also
complained of weight loss of 20 pounds in two months and night
sweats over the same period. An x-ray of the chest was performed
and revealed innumerable lung nodules and masses. Computed
tomography of the chest and abdomen were subsequently
performed which confirmed the masses, but imaging did
not reveal an obvious primary source. A testicular exam was
performed but no obvious abnormalities were noted. Because
of his age as well as the appearance of the lesions, a testicular
ultrasound was then performed. The ultrasound found evidence
of a 1.5 cm hypoechoic mass on the right testicle with dystrophic
calcification in the interpolar region. Urology performed a
right radical inguinal orchiectomy. Pathology demonstrated a
malignant mixed germ cell tumor with seminoma and yolk sac
components being prominent. He underwent four cycles of
etoposide, ifosfamide, and cisplatin. His last positron emission
tomography scan did not demonstrate active disease.
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Discussion: Each year about 8700 men are diagnosed with
testicular cancer. 75% of these occur between the ages of
20 to 44, and the median age of diagnosis is 33. Testicular
cancer should be suspected when a young male presents with
metastatic disease such as in this case. In this patient, the genital
exam was normal due to the small size of the testicular mass,
but he had significant metastatic lesions. When cannonball
metastases are seen on imaging, germ cell tumors and renal cell
carcinoma should be high in the differential diagnosis.

ASSOCIATION OF STATE-MANDATED ABSTINENCEONLY SEXUALITY EDUCATION WITH RATES OF
ADOLESCENT HIV INFECTION AND TEENAGE
PREGNANCY
L.M. Elliott, MPP, MUP; M.M. Booth, MPH; G. Patterson MPP;
M. Althoff, MD, PhD; C.K. Bush, MD; M.A. Dery, DO, MPH
Department of Medicine, Tulane Health Sciences Center,
New Orleans, LA
Introduction: Abstinence-only sexuality education (AOSE) is
required in the public school systems of many states, raising
public health concerns and perpetuating health disparities
through school systems. This study aimed to determine the
correlations between state-mandated AOSE and the rates of
adolescent HIV and teen pregnancy.
Methods: Using publicly available data on all 50 United States’
laws and policies on AOSE, states were ranked according to their
level of abstinence emphasis on sexuality education (Level 0 –
Level 3). We calculated the relative proportion of Black students
in public schools and the proportion of families below the federal
poverty line then ranked them by state. We compared the states’
ranks to the incidence of adolescent HIV and teen pregnancy in
those states to identify associations between variables.
Results: The majority of states (~44%) have legally mandated
AOSE policies (Level 3) and adolescent HIV and teen pregnancy
rates were highest in these Level 3 states. There were significant,
positive correlations between HIV incidence rates of 13-19 year
olds, HIV rates of 20-24 year olds, teen pregnancy rates, and AOSE
level, with the proportion of the population that lives below the
federal poverty level, and whether they attended schools that
had a greater than 50% of an African American population.
Discussion: These data show a clear association between
state sexuality education policies and adolescent HIV and
teen pregnancy rates not previously demonstrated. Our data
further show that states that have higher proportions of at-risk
populations, with higher adolescent HIV and teen pregnancy
rates, are more likely to also have restrictive AOSE policies.
These populations may be more likely to attend public schools
where AOSE is taught, increasing their risk for HIV and teen
pregnancy. The World Health Organization considers fact-based
Comprehensive Sexuality Education a human right, and the
authors believe it is past time to end harmful, discriminatory
sexuality education policies in US public schools.
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SEVERE SEPSIS AND SEPTIC SHOCK CASES MEETING
GUIDELINES AMONG PATIENTS IN A UNIVERSITY
HOSPITAL SETTING

DISSEMINATED CRYPTOCOCCAL DISEASE WITH
DIFFUSE PULMONARY INFILTRATES IN A NON-HIV
HOST

J.A. Charrier, MS, DO; C.L. Steen, MD; E. Borrero, MD
Department of Internal Medicine, University Hospital and Clinics,
LSU Health, Lafayette

M. Hughes, MD; K. Trivedi, MD; M. Rudrappa, MD

Background: A diagnosis of severe sepsis or septic shock has
been shown to significantly increase mortality rate independent
of other factors. Research has revealed all cause hospital case
fatality rates have declined yet the percentage of severe sepsis
cases continues to increase and age-adjusted mortality rates from
severe sepsis and septic shock has significantly increased during
the same time period. Patients with severe sepsis demonstrate
ongoing mortality rate increases for up to 2 years following
hospitalization when compared to aged matched controls of nonseptic patients. International guidelines with mortality benefit for
the management of severe sepsis and septic shock have been
illustrated in the latest surviving sepsis campaign.
Objective: The objective of this study was to increase the
percentage of patients admitted to the hospital with a diagnosis
of severe sepsis or septic shock who met guidelines based on
surviving sepsis campaign.
Methodology: A retrospective chart review was conducted
for patients admitted to UHC from January 2016 to present to
identify cases with a diagnosis of severe sepsis or septic shock,
and whether they met guidelines set forth by surviving sepsis
campaign both before and after an intervention program which
included interviews with providers failing to meet protocol,
educational sessions on guidelines to meet protocol, resident led
quality improvement workshops to address barriers to meeting
protocol, and development of an EMR power plan to assist
providers on meeting protocol.
Results: 139 cases with a diagnosis, or meeting criteria for, severe
sepsis or septic shock were identified during the period of
1/1/2016-9/30/2016 with an average of 43% of total cases which
met guidelines. Trend analysis revealed increased compliance
following resident lead intervention program with 31% and 49%
before and after intervention, respectively. ICU data is currently
being analyzed for meeting guidelines and have not been
included in current data. The most common reason for failing
guidelines was failure to obtain or repeat lactic acid on time (46%)
and failure to give timely antibiotics (22%).
Conclusions: The percentage of patients admitted to the hospital
with a diagnosis of severe sepsis or septic shock at UHC meeting
guidelines set forth by surviving sepsis campaign has improved
following resident lead intervention program. Intervention
strategies to further improve compliance with guidelines with a
goal >60% are currently being analyzed.

Department of Internal Medicine, LSU Health Sciences Center Shreveport, LA
Introduction: We present a case of disseminated Cryptococcus in
a non-HIV host, where the primary manifestation was pulmonary
with diffuse pulmonary infiltrates. This patient was on high dose
corticosteroids for autoimmune hemolytic anemia.
Case: A 79 year old Caucasian man with a history of autoimmune
hemolytic anemia on 100 mg of prednisone daily, coronary artery
disease s/p bypass surgery, ischemic cardiomyopathy, chronic
obstructive pulmonary disease, sleep apnea, chronic kidney
disease, and history of bilateral pulmonary emboli presented to
Hematology/Oncology clinic with symptoms of productive cough,
worsening shortness of breath, hemoptysis. Anticoagulation
had been stopped due to symptoms. The patient was referred
to the emergency department from clinic where a chest CT
demonstrated numerous calcified lymph nodes and diffuses
grand glass opacities worse on the right and new compared to
imaging from 6 months prior. The patient was placed on empiric
antibiotics for treatment of pneumonia after blood and sputum
cultures were obtained. Initial blood cultures grew Cryptococcus
neoformans in both sets. CSF obtained by Lumbar puncture was
negative for Cryptococcal. Serum Cryptococcal antigen titer was
1:2560. Infectious disease was consulted and the patient was
started on induction therapy with liposomal Amphotericin B,
followed by Fluconazole consolidation therapy. Hematology/
Oncology reduced the patient’s prednisone dose gradually but
further complications attributed to corticosteroids eventually
necessitated the need to transition to Rituximab therapy. Follow
up imaging on return to pulmonary clinic demonstrated marked
improvement in the bilateral infiltrates.
Discussion: This patient was unique in that he demonstrated
disseminated Cryptococcus but lacked neurologic complications,
which is often how disseminated disease is clinically suspected.
Blood cultures resulted positive for Cryptococcus and appropriate
antifungal therapy was initiated before other sites were affected.
The patient was HIV negative and not a post-transplant patient but
was on high dose chronic prednisone for his AIHA, and therefore
immunosuppressed. Opportunistic and atypical infections should
be considered in all immunosuppressed patients to aid in earlier
diagnosis and prevention of further dissemination of disease and
further complications.
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ECG CASE OF THE MONTH

Mental Disturbance for 4 Days
D. Luke Glancy, MD; Theresa Mills, MD; Fred Lopez, MD
A family brought their 61-year-old mother to the emergency department because for 4 days she had been confused, incoherent, and
somnolent. She also had dysphagia, dysarthria, diplopia, and had fallen out of bed. She had been in the hospital 3 weeks earlier for atrial
fibrillation and an exacerbation of congestive heart failure. She also carried a diagnosis of chronic obstructive pulmonary disease and
used an albuterol inhaler. She was obese (BMI of 45) and had adult-onset diabetes mellitus. She had a 43 pack-year history of cigarette
smoking but had recently quit. Soon after arriving in the emergency department, she had an ECG (Figure).
FIGURE: Admission electrocardiogram of a 61-year-old mentally disturbed woman. See text for explication.

What is your diagnosis?
Explication is on page 59.
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DIAGNOSIS: Atrial flutter/fibrillation with a rapid (111 beats/
minutes) and variable ventricular response; right axis deviation of
the QRS complex (+124°); a tall monophasic R wave in lead V1 that
was taller than the R wave in V6 and was accompanied by a negative
T wave; a tall R wave in lead aVR; and deep S waves in leads I, V5, V6.
Throughout most of the tracing the rhythm suggested atrial flutter,
but occasionally the morphology changed and resembled coarse
atrial fibrillation. The other ECG features were highly specific for
right ventricular hypertrophy, in this patient a manifestation of
cor pulmonale.¹ The echo-Doppler study of her heart on this
admission showed a markedly enlarged right atrium and right
ventricle with a flat ventricular septum and a pulmonary arterial
systolic pressure of 52 mmHg. The left atrium and ventricle were
of normal size, but the left ventricle was hypokinetic with an
ejection fraction of 40-45%.
Arterial blood gases on this admission with her breathing 3 liters/
min of O2 via nasal cannulae were grossly abnormal with a pH of
7.25, a pCO2 of 54 mmHg, a pO2 of 80 mmHg, a bicarbonate of
22 mEq/L, and an O2 saturation of 93%. The respiratory acidosis,
hypercarbia, and hypoxia were not, however, the major cause
of her mental dysfunction. Her blood glucose on admission was
26 mg/dL. The hypoglycemia was the result of her taking 1,000
mg of metformin qd and 10 mg of glipizide XL bid. Other home
medications may have accentuated hypoglycemia: digoxin and
ranitidine by competing with metformin for common renal
tubular transport systems and furosemide which may increase
metformin plasma levels without altering renal clearance.2
Ranitidine may also increase serum concentrations of glipizide.3
The hypoglycemia was treated by stopping the hypoglycemic
medications and administering hypertonic glucose intravenously.
An octreotide drip was given for 8 hours to inhibit insulin
synthesis, and her serum insulin level decreased from 44.7 to 20.8
μ U/mL (reference, 6-27). The patient’s mental status returned to
normal, and she was discharged on the 11th hospital day.
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RADIOLOGY CASE OF THE MONTH

Multiple Symmetric Lipomatosis:
Madelung’s Disease
Matthew Brunner, MD; Enrique Palacios, MD, FACR Harold R. Neitzschman, MD, FACR;
Jeremy Nguyen, MD
A 56 year old African-American man presented to the emergency department with dyspnea and dysphagia with drooling. On his initial
evaluation, disproportionate obesity of the face, neck and shoulders were noted. The patient’s history was significant for obstructive sleep
apnea, end-stage renal disease, alcoholic liver disease, pulmonary hypertension and alcoholic cardiomyopathy. He had multi-decade
history of heavy alcohol abuse, but quit drinking two years previously.
FIGURE: CT examination post-contrast. (A and B) Axial sections of the upper and lower neck respectively revealed symmetrical non-encapsulated fat deposits with significant
compromise of the airways (airway tube in-place). (C) Coronal section of the neck revealed symmetrical non-encapsulated lipomatosis in the posterior cervical spaces (tracheotomy tube
in-place).

What is your diagnosis?
Elucidation is on page 61.
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INTERPRETATION OF IMAGES: Computed Tomography
(CT) of the soft tissue of the head and neck showed symmetric,
non-encapsulated adipose deposits in the buccal, posterior cervical
neck, axillary regions and with significant oropharyngeal narrowing
(Figure). There was no compression of the trachea. Further discussion
with the patient revealed that the masses in his head and neck had
been growing slowly over the past three years and demonstrated on
previous images. The adipose deposits sparing the distal extremities
in this patient were consistent with so-called Multiple Symmetric
Lipomatosis (MSL), also known as Madelung’s disease.
DISCUSSION
This condition occurs primarily in men, and is strongly associated
with a history of alcoholism. 1 The pathogenesis is not fully
understood, but recent evidence suggests that MSL results from
defective noradrenergic regulation of mitochondria in brown fat.2,3
Notably, the distribution of excessive adipose tissue in MSL mirrors
the distribution of brown fat found in infants. The course of the
disease is typically slow progressive growth of adipose deposits.
MSL patients also commonly suffer from various neuropathies,
especially paraesthesias and autonomic neuropathy. These
neuropathies do not correlate with alcohol intake, and are
believed to be an intrinsic aspect of the disease process.4 MSL
is also associated hyperuricemia and sleep apnea.4,5 The most
effective treatments for MSL is surgical: lipectomy, liposuction, or
ultrasound-assisted liposuction.6 Treatment indications include:
sleep apnea, aerodigestive tract compression, neck pain, and/
or aesthetics. Alcohol cessation may help stop the progression
of lipomatosis, but regression is rare. Even patients who cease
alcohol intake or who were never alcoholics may see progression
of the disease. 2,4
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Our patient’s presentation with MSL was notable in that he was
African-American. Only one case of MSL has previously been
described in an African American.7 MSL is believed to be most
common in males of Mediterranean descent.4 Additionally, while
our patient’s history of alcoholism and liver disease is consistent
with past reports on MSL, his clinical presentation was complicated
by his end stage renal disease, pulmonary hypertension and
cardiomyopathy. His acute dyspnea and dysphagia resulted
from airway compression due in part to the size of his facial and
anterior cervical adipose deposits. A sleep study was warranted
for this patient, as his oropharyngeal compromise was the cause
if his sleep apnea, a known complication of MSL.4,5 The presence
of apnea could have contribute to his pulmonary hypertension.
There is often a long delay before diagnosis of MSL, which is
often confused with obesity. However, MSL is a distinct clinical
entity from obesity. Diagnosis is made clinically, based on the
distribution of adipose tissue and also the patient’s sex, age and
history of alcohol use. CT or Magnetic Resonance Imaging (MRI)
can confirm the presence of symmetrical un-encapsulated fat
deposits in pre-surgical stage.8
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Louisiana Physicians
Are Increasing HPV Vaccination Rates
Donna Lisa Williams, DrPH, Courtney Suzanne Wheeler, MPH, Michelle Lawrence, MPH
Stacy Stevens Hall, RN MSN, Michael Hagensee, MD
Human papilloma virus (HPV) is a common virus that can
cause genital warts and certain cancers. The HPV vaccine
is effective in preventing many HPV-associated diseases,
however, vaccination rates suggest many remain unprotected.
This study examined successful strategies used by physicians
to improve HPV vaccination rates.

insurance marketplace, most small and large group plans, and
most employer self-insured plans. While some plans existing
before 2010 were grandfathered in and not required to provide
the preventive services with no cost-sharing, the percentage
of plans falling into this category is decreasing, and, over time,
most plans will lose this status.5

Providers with above average vaccination rates were
identified. A representative from each provider participated
in an interview to identify strategies used to boost HPV
vaccination.

Despite evidence that the vaccine is effective in reducing
infection and its coverage by most insurances, rates remain
below the Health People 2020 recommendation of 80%,6,7
suggesting that many in the U.S. remain unprotected. The 2015
National Immunization Survey (NIS) results for completing all
three shots in the HPV series for females was 39.3% and for
males was 30.5% in Louisiana,7 both of which are significantly
lower than the Healthy People 2020 target of 80% vaccination
coverage. In October 2016, the Centers for Disease Control and
Prevention changed its recommendations to a two shot series
for adolescents under 15.8 While this should ease some of the
barriers associated with series completion, with only 60.3% of
females and 49.5% of males initiating the series in Louisiana in
2015, there is still a great deal of room for improvement.9

Key strategies in ensuring vaccine completion were reminders,
education, standing orders, and scheduling future vaccine
appointments at time of first dose. Other successful strategies
included coupling the HPV vaccine with adolescent vaccines,
administering during well-visits, and recommending the
vaccine as protection against cancer and genital warts.
Findings suggest successful and widely used methods among
high performing providers in Louisiana, the majority of which
should be easily reproducible with minimal resources to
improve HPV vaccination rates.
INTRODUCTION
Human papillomavirus (HPV) is a common virus that has
been shown to cause genital warts, as well as anogenital and
oropharyngeal cancers.1 In fact, HPV is estimated to cause close
to 27,000 cancers each year in the U.S.1 and an average of 1,429
cancers annually in Louisiana.2,3 Most cervical cancers are caused
by HPV, but so are a majority of the cancers of the vagina, vulva,
penis, anus, and throat.
The first HPV vaccine was approved by the Food and Drug
Administration over a decade ago, and the various iterations
of the vaccine have been shown to be effective in preventing
cervical cancer and other HPV-associated cancers and genital
warts. Vaccines are available for males and females ages 9–26,
however, the federal Advisory Committee on Immunization
Practices (ACIP) has recommended routine vaccination for male
and female adolescents ages 11–12.4

Previous research examined various methods used to increase
vaccine uptake.10-14 These strategies range from educating both
the providers and parents/adolescents to system changes,
such as implementing standing orders or a reminder recall
system. The study by Cassidy et al. supports the benefit of
provider recommendation; 78.3% of parents mentioned that
a recommendation from the providers aided in their decision
to vaccinate. This study, as well as others, illustrate the benefit
of patient reminders.10-14 Other studies have found that shot
records helped to improve vaccination rates.11,14
In examining vaccination providers in Louisiana, it was obvious
that some providers were having better HPV vaccination
outcomes compared to other providers in the state (unpublished
data). So what strategies are pediatricians and other healthcare
providers in Louisiana using to increase the HPV vaccination
rate and how can these strategies be used in any practice? The
intent of this study was to discover uncommon but successful
strategies providers can implement in their practices at little
to no cost to increase initiation and completion of the vaccine
series.

Under the Affordable Care Act, most health plans must cover a
defined set of preventive services with no cost-sharing by the
patient, including HPV vaccination for children from age 1121. The included health plans are Medicaid, the plans in the
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Specific provider comments regarding strategies to increase
HPV vaccination rates are detailed in Table 2.

Strategies Used by Providers to Increase
Vaccination Rates
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Twelve of the 28 providers agreed to participate in the study.
The 16 providers that did not participate either did not return
calls to schedule an interview, chose not to participate, or a
representative was not able to answer interview questions.
The participants came from seven of the nine public health
regions of the state and seven of the 64 parishes in the state.
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Statistical Analysis
Interviews were recorded for transcription and analyzed using
NVivo11 qualitative analysis software. Interviews were linked
with providers’ demographic data in NVivo. Each interview
was independently coded. This was an iterative process. After
completion of the independent coding, the authors came
together to reviews the codes and identify common themes
(Table 1). Differences were resolved through consensus.

The most frequently used strategies (Figure 1) were education
(n=11) and standing orders (n=11), followed by reminders
(n=10) and scheduling appointments for doses two and three
during the current visit (n=8). Other strategies that were used
moderately often include: offering the HPV vaccine with the
other adolescent vaccines (n=6), indicating that the vaccine
can protect against cancer (n=6), recommending the vaccine to
patients (n=6), and offering the vaccine during well visits (n=6).
The least frequent strategy reported by providers was informing
parents that their insurance may cover the cost of the vaccine,
thereby removing cost as a barrier (n=1) and only two providers
indicated discussing the association of HPV infection with sexual
activity.

en

Structured interviews were conducted with a representative
from each of the twelve providers who participated in the
study. The interviews were conducted using an interview guide
developed by LCP to explore strategies providers used to increase
HPV vaccine uptake. The interview guide included questions
to elicit information on provider demographics and strategies
used to increase HPV vaccination. General topics assessed were
provider policies and procedures, provider-parent interaction,
and provider strategies to increase HPV vaccination. Interviews
were conducted over the phone and recorded with participant
permission.

These researchers discovered that examining shot records
helped providers stay abreast of patients that were eligible
for the vaccine. As a result, patients and parents were able to
receive education about the vaccine or the vaccine itself at well
child visits or other doctor appointments.

Pr
ot
ec

The selected providers were contacted via letter from the
Louisiana Immunization Office to explain the study and were
asked if they agreed to be contacted by LCP. Contact information
was then given to LCP to conduct key informant interviews.

Themes identified through the analysis are shown in Table 1.
The interviews showed that high-performing providers used
a variety of strategies to get parents and youth/adolescents
to initiate and complete the three-dose HPV vaccine series:
education, standing orders, reminders, and scheduling vaccine
appointments during current appointment. Other successful
strategies included coupling the HPV vaccine with adolescent
vaccines, administering during well visits, recommending the
vaccine, and indicating that the HPV vaccine protects against
cancer (Figure 1).

co
m
m

This study sought to identify uncommon but successful
behaviors that lead to better outcomes in HPV vaccination. The
purpose was to identify best practices used by top performers.
This qualitative study was conducted by the Louisiana Cancer
Prevention and Control Program (LCP) with assistance from
the Louisiana Department of Health Office of Public Health
Immunization Office. The Immunization Office identified
providers with above average HPV vaccination rates based on
total volume of vaccine administered compared to all providers in
Louisiana. The volume of vaccine administered was determined
by utilization of the immunization information system, Louisiana
Immunization Network for Kids Statewide (LINKS), for inventory
management. Three high-volume providers were identified in
each of the nine public health regions in the state. Additional
inclusion criteria were: 1) the key informant had to be 18 years or
older, 2) be a healthcare provider or clinic director/administrator,
and 3) providers must participate in Louisiana’s childhood
immunization program and be English speaking. As a result,
28 providers were identified as having above average vaccine
uptake. Of the 28 providers, 25 were pediatric clinics. The three
remaining clinics offered services across age ranges. This study
was approved by the Institutional Review Board.

The sample consisted of providers whose patient populations
were entirely or partially children, ages 0–18. Six providers had
a patient population of 100% children. The remaining providers
had patient populations of at least 85% children. The majority
(79%) of the patient populations of the participating providers
had family incomes below 200% of the federal poverty level.

Re

METHODS

Theme

Figure 1. Strategies used by providers to increase vaccination rates
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Themes

Child Codes

Appointment

Patient given appointment for vaccination during
current visit

Education

• Informational Posters
•Talking
• Cards
• Nursing Staff
• Tape
• Drug Rep
(video)
• Pictures
• Handouts
Insurance is seen as a barrier or facilitator to
receiving vaccines
HPV vaccine is offered as an adolescent vaccine or
along with other adolescent vaccines
(Meningitis or Tdap)
• 11 yr. old
• 12 yr. old
• Meningitis
vaccine
vaccine

Insurance
Adolescent
Vaccines

Prevent Cancer

Reason for getting HPV vaccine is cancer prevention

Protect

HPV vaccine is seen as protection against cancer or
genital warts

Recommendation

Reminders

• Offer vaccine during current office visit
• Recommend vaccine during current office visit
Building a relationship with patient aids in
HPV vaccination
• Calls
• Postcard
• Text Message

Sexual Activity

HPV vaccine is associated with sexual activity

Shot Records

Clinic checks shot records to determine what
vaccines patient is eligible for during visit

Standing Orders

Clinic has standing orders for vaccines, may or
may not include HPV

Relationship

Well Visit
HPV vaccine is talked about, offered or given
Table
1. Common themes
during well visit

DISCUSSION
Studies have shown that a physician recommendation may be
the most important factor in HPV vaccination adherence,15,16
and according to Reiter, et al., vaccine initiation is higher among
parents who receive such recommendations.17 At least one study
has found that pediatricians and family physicians are reluctant
to recommend the vaccine because of the perceived necessity
to discuss sexual activity in children.18 However, one systematic
review found that only 6-12% of parents indicated a concern that
the vaccine would promote sexual activity across the studies
reviewed.16 Another study, a systematic review of European
studies, found that parents of children who had received prior
vaccines had higher rates of acceptance of the HPV vaccine in
all 23 studies reviewed.19 Along with these studies, our findings
support the idea that physicians may be more successful by
including the vaccine in their general recommendations for
vaccines and limiting such discussion only to those families who
ask. In fact, the CDC suggests recommending the HPV vaccine
in the same way that other child and adolescent vaccines are
offered, that is without lengthy discussions on transmission.20
Many physicians miss the opportunity to recommend and
administer the vaccine at crucial 11 or 12-year wellness visits.21
This study discovered several approaches to reducing these
missed opportunities. This includes having standing orders for
HPV vaccination and making that recommendation at every
visit, well or sick. Other successful providers simply included the
vaccine in the list of recommendations for the 11 or 12-year well
visit. Combining both approaches should significantly decrease

missed opportunities.
The findings of this study included the use of reminder calls and
text messages and scheduling appointments for subsequent
doses at the time of the first dose to increase adherence to series
completion. While moving to a two-dose series should facilitate
completion, further investigation is warranted on systems
changes including alternative hours and sites for vaccination to
overcome the barriers to completing the series.
While insurance coverage was not mentioned frequently by
those interviewed, informing parents about their coverage
could reduce hesitancy related to financial burdens. According
to the 2015 Louisiana Health Insurance Survey, 59.6% of children
in Louisiana are covered by Medicaid, which covers vaccination
at no cost to parents.22 Of children in Louisiana, in 2016 less than
4% had no health insurance and less than 7.5% and dropping
were covered by grandfathered plans and could be expected
to have out of pocket expenses for vaccination.23 This leave
approximately 90% of children in Louisiana fully covered for HPV
vaccination.
There are some limitations to this study. The sample size is
small and involves clinics with a large population of patients
under 200% FPL and covered by Medicaid. Therefore, the same
strategies may not be applicable to providers with patients
who are above the federal poverty level, are largely covered by
private insurance, have significantly smaller or larger patient
populations or are located in rural or suburban area.
The practices are summarized in Figure 2. The next steps in
this process will be to design ways to allow other providers to
practice these behaviors and monitor the effectiveness of such
practices. To that end, the Louisiana Immunization Work Group
has been formed with the mission of improving immunization
rates through coordinated activities and sharing of information.
The partnership includes the Louisiana Department of Health
Immunization Program, medical society chapters including
the Louisiana Chapter of the American Academy of Pediatrics,
cancer programs such as the American Cancer Society and
the Louisiana Cancer Prevention and Control Programs,
immunization partners, health systems, and insurance partners.
CONCLUSION
This study uncovered successful and widely used methods
among high performing providers in Louisiana. The majority
of these strategies require simple system changes within the
practice that should be easily reproducible to improve HPV
vaccination rates. Further, these practices require minimal
resources and most if not all can easily be implemented in any
practice. Collaborative efforts are underway in Louisiana to
disseminate these and other practices.
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What Louisiana Healthcare Providers Are Saying
Theme

Quote

Education

“We start educating parents then on what HPV is. I always give them the statistics on the amount of our the population estimated to
already have HPV and not even be aware of it because it is typically asymptomatic so the parents are just very receptive...” (Interview 7)

Standing Orders

“We do have standing orders and yes it includes HPV vaccinations and all the vaccinations that we give.” (Interview 1)

Reminders

“...we have a pamphlet about how they can sign up for text messaging... we give a reminder call about all of our appointments the day
before so we try to remind them to come in and then we send out patient reminders to go through the LINKS system.” (Interview 12)
“...we have what is called Televox and what it does is call the home and gives them friendly reminders of their appointment and we
usually do it two or three days ahead of the appointment time... Then we have Televox give them an appointment for the next time and
we have Televox to remind them of the appointment. So the Televox will call them and let them know that they have an appointment
on whatever day it is and there it is located.” (Interview 6)

Appointments

“We would also schedule the next visit at the current visit and that really helps with completion...” (Interview 3)

Protects Against
Cancer

“I let them know that it protects them against the cervical, oral, and anal cancers and that it takes all three (shots)...” (Interview 1)

Group with Other
Vaccines

“...we just grouped into the 11 year old vaccine with tetanus and meningitis vaccine.” (Interview 3)

Include in Well Visit as
Well as Any Other Visit

“We try to make sure that they are up to date on their wellness visits and when they do come in for their wellness visits their shot records
are reviewed as well as when they come in for other office visits.” (Interview 10)

Make the
Recommendation

“We start offering it when they come in for their 11 year old visits and most of them pretty much say that they will get it but each visit
they come in and we see that they don’t have the Gardasil, then we offer it to them again and ask them if they have any questions and
have the doctors back us up to try to get them vaccinated...” (Interivew 12)

Make the
Recommendation

“We go over their shot records pretty much every visit. Whether they come in sick or well or whatever, we try to keep up with them. We
have thousands of kids linked here so it’s very difficult. We try to make sure that they are up to date on their wellness visits and when
they do come in for their wellness visits, their shot records are reviewed as well as when they come in for other office visits. If we see that
they are past due for shots, even if they are sick and can’t give them, we tell then to schedule an appointment in 7-10 days for a recheck
and possibly to get their shots.” (Interview 10)

Table 2. What Louisiana Healthcare Providers are Saying

7 Ways to Improve
HPV Vaccination Rates
1. PROVIDER RECOMMENDATION - Advocate for your
patients to receive the HPV vaccine. Your recommendation is a
large motivating factor.

2. COMBINE WITH OTHER VACCINATION SCHEDULES Group the HPV vaccination in with the 11 or 12 year old vaccines.

3. SCHEDULE THE NEXT APPOINTMENT DURING THE
CURRENT VISIT - Automatically set up the next vaccination visit
during the current visit to ensure patients complete the series.

4. PROVIDE REMINDERS - Provide patients with a reminder
card when the appointment is made. Follow up with a phone call,
postcard, or text message.
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5. USE STANDING ORDERS - Make the HPV vaccination a
standing order in your clinic for those ages that are eligible to get
the vaccine.

6. RECOMMEND AT EVERY CHECK UP - Recommend the
HPV vaccination at every well visit or check-up. This provides more
than one opportunity to vaccinate and reminds patients that it is
important.

3.

4.

7. INSURANCE COVERS IT - Remind your patients that the
vaccine is covered by insurance.

Figure 2. Seven Way to Improve HPV Vaccination Rates
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Acute Promyelocytic Leukemia and Chronic
Lymphocytic Leukemia: Concomitant Presentation
of Two Molecularly Distinct Entities
Jingdong Su, MD, Diana Veillon, MD, Rodney Shackelford, MD, James Cotelingam, MD,
Hazem El-Osta, MD, Glenn Mills, MD, Reinhold Munker, MD, and Srinivas Devarakonda, MD
Acute myeloid leukemia (AML) developing in patients with
chronic lymphocytic leukemia (CLL) is very uncommon and
usually associated with prior treatment. Acute promyelocytic
leukemia (APL) accounts for a very small proportion of
treatment-associated AML. So far, there has been only one
reported case of APL occurring post radiation for prostate
cancer in a patient with CLL. We report herein the first case
of APL and CLL presenting concomitantly in an untreated
patient. Evaluation of peripheral blood and bone marrow
aspirate with immunohistochemistry, flow cytometry, and
FISH to confirm two morphologically, molecularly and
genetically distinct leukemic populations characteristic of
APL and CLL is required. APL is a hematologic emergency,
and aggressive management is vital to a successful
therapeutic outcome. Standard treatment is with All-trans
retinoic acid (ATRA) and anthracycline-based regimen,
whether the process is de novo or therapy-related. Due
to increased incidence of secondary malignancies in CLL
patients, active surveillance is necessary.
INTRODUCTION
Secondary malignancies following treatment of chronic
lymphocytic leukemia (CLL) and other malignancies are
common. These include solid tumors as well as hematologic
malignancies.1,2 Acute myeloid leukemia (AML) occurring
after treatment for other malignancies is frequently reported.
However, AML following treatment of CLL patients is extremely
rare. Although acute promyelocytic leukemia (APL) accounts for
12-15% of therapy-related AML (t-AML), these cases typically
occur following chemotherapy with topoisomerase II inhibitor
and only occasionally following radiation therapy.3-6 To our
knowledge, concomitant APL and CLL in untreated patient have
not been found in literature, prompting this report.
CASE REPORT
A 52-year-old Caucasian male with a past medical history
of hypertension, insulin-dependent diabetes mellitus, and
coronary artery disease status post stent placement presented
initially to an outside facility with substernal chest pain and
dyspnea for two days. He did not report any fatigue, drenching
night sweats or weight loss. On examination, there was no
evidence of lymphadenopathy, splenomegaly or hepatomegaly.
No petechiae or ecchymosis were evident. Complete blood
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count showed a white blood cell count (WBC) of 17,000 /µL
comprised of 97% lymphocytes and 2% blasts, hemoglobin of
6.0 g/dL, and a platelet count of 16,000 /µL. He was found to
have an elevated serum troponin 0.30 ng/mL (normal range
0 - 0.05 ng/mL). Other laboratory studies were unremarkable.
Electrocardiogram (ECG) revealed ST-depression in lateral leads
suspicious for a non-ST elevation myocardial infarction (NSTEMI).
On admission, he received packed red blood cell and platelet
transfusions with resolution of chest pain.
NSTEMI was conservatively managed due to thrombocytopenia.
Work up for infection was negative. WBC count further
increased to 69,000 /µL and platelet count decreased to
9,000 /µL. Coagulation studies revealed a slightly elevated
prothrombin time (PT) of 16.7 seconds, normal activated partial
thromboplastin time (aPTT), and normal fibrinogen.
Peripheral blood smear examination revealed conspicuous
atypical lymphocytes and occasional promyelocytes (Figure 1A
and 1B). Microscopic examination of the bone marrow aspirate
(Figure 1C) and bone marrow clot sections (Figure 1E and 1F)
revealed a hypercellular bone marrow with a marrow cellularity
of 100%. 65% of the marrow cellularity was comprised of
leukemic promyelocytes. On immunohistochemical staining
(BenchMark ULTRA automated stainer, antibodies from Ventana
Medical Systems, Inc., Tucson, AZ), these cells were positive for
myeloperoxidase (Figure 1G) and CD117, but negative for CD34.
The remaining 35% of the marrow cellularity was comprised
of small atypical B lymphocytes. These cells expressed CD79a
(Figure 1H) and BOB-1 on immunohistochemical staining, but
did not express CD20. Other hematopoietic elements were
virtually absent. Flow cytometric studies performed on the
bone marrow aspirate revealed a prominent population of
leukemic promyelocytes with expression of CD13, CD15, CD33,
CD56, and CD117. CD45 expression was dim. CD34 and HLADR were negative. A population of clonal B cells was identified
that expressed CD5, CD19, CD20 (dim), CD22, CD23, CD45,
and HLA-DR, and were kappa light chain restricted. Molecular
genetic studies by fluorescence in situ hybridization (FISH) were
positive for PML/RARA with PML/RARA fusion signals identified
in 122/200 cells (Figure 1D). Molecular genetic studies by
FISH for CLL associated prognostic abnormalities detected a
deletion in 13q. Morphologic features, flow cytometric findings,
and molecular genetic studies were diagnostic of an acute
promyelocytic leukemia (APL) with t(15;17)(q22;q21); PML/RARA
and concomitant B cell chronic lymphocytic leukemia (CLL).
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considered in the differential diagnoses. Broad spectrum
antibiotics were continued and diuretics as well as non-invasive
ventilation with bi-level positive airway pressure (BiPAP) were
applied. Despite aggressive medical management, patient’s
condition deteriorated rapidly and he died from multi-organ
failure within forty-eight hours of his presentation.
DISCUSSION
Chronic lymphocytic leukemia (CLL) is the most common form of
adult leukemia in the western hemisphere. The treatment of CLL
is associated with a high incidence of secondary malignancies
including non-melanoma skin cancer, Kaposi sarcoma,
melanoma, cancers of the lung, gastrointestinal tract, breast,
prostate, kidney, bladder, head and neck, and transformation
to an aggressive large B-cell lymphoma (Richter’s syndrome).
It is noteworthy that AML developing in a background of CLL
is extremely rare. Among those with treatment-associated
AML (t-AML), exposure to topoisomerase II inhibitors (mainly
Etoposide), alkylating agents and ionizing radiation are
among the main contributing factors. Cases of AML have also
been reported in patients treated with other topoisomerase
II inhibitors such as Mitoxantrone7 and Bimolane.8 AML after
treatment with DNA-topoisomerase 2 inhibitors has a short
latency period, presents without a prior myelodysplastic
syndrome, and is associated with 11q23 translocation.

Figure 1. Peripheral smears, bone marrow aspirate, H&E and IHC staining show
two distinct populations of leukemic cells. 1A. Peripheral blood smear showing CLL
lymphocytes (Wright-Giemsa X 1000). 1B. Peripheral blood smear showing a leukemic
promyelocyte, CLL lymphocyte, and a smudge cell (Wright-Giemsa, X 1000). 1C.
Bone marrow aspirate showing several leukemic promyelocytes and a single CLL cell
(Wright-Giemsa stain, X1000). 1D. Bone marrow aspirate. Positive FISH result with
PML/RARA fusion identified in leukemic promyelocytes (15q22-24 LSI PML Spectrum
Orange/17q21 LSI RARA Spectrum Green, X1000). 1E. Bone marrow clot section
with a central focus of CLL surrounded by leukemic promyelocytes (Hematoxylin &
Eosin, X 100). 1F. Bone marrow clot section showing the interface between CLL and
APL (Hematoxylin and Eosin, X 400). 1G-H. Bone marrow clot section showing the
interface between APL cells stained positive for myeloperoxidase (G) and CLL cells
stained positive for CD79a (H) (Immunohistochemical staining for Myeloperoxidase
and CD79a, X 400).

Treatment for APL with All-trans retinoic acid (ATRA)
and hydroxyurea was started immediately along with
dexamethasone for prevention of differentiation syndrome.
Anthracycline or arsenic trioxide-based therapy was not initiated
concomitantly due to concern for cardiotoxicity in the context of
recent NSTEMI. Twenty-four hours after his initial presentation
and six hours after initiation of ATRA, he developed respiratory
distress. X-Ray showed extensive patchy opacities in bilateral
lung fields. WBC count further increased to 130,000 /µL. Acute
pulmonary edema due to recent NSTEMI, bilateral pneumonia
(blood culture later reported as positive for Staphylococcus
epidermidis), leukostasis, and differentiation syndrome were

In 2006, there were two reports of concurrent AML with
CLL in untreated patients. Gottardi et al9
documented
simultaneous CLL and AML (FAB-M2) based on morphological
and immunologic features. The AML component was CD34+/
CD13+/HLA-DR+/CD7+, and the CLL expressed VH3-53/
D3-22/JH4 Ig with 3.9% IgVH mutations. Further evaluation
with IgH gene rearrangement on CD34+/CD19- and CD34-/
CD19+ immunomagnetically sorted cell populations revealed
a shared molecular signature suggesting that genomic DNA
from the CD34-/CD19+ cell fraction demonstrated IgH gene
rearrangement, resulting in expansion of two independent
clones and concomitant presentation of CLL and AML. In the
case reported by Lu et al,10 cytogenetic analysis revealed inv(16)
(p13.1q22) and trisomy 22 in a second clone. Fluorescence in situ
hybridization confirmed the CBFβ rearrangement associated
with inv(16) in myeloblasts and myelomonocytic cells but not
in CLL cells, confirming that the AML and CLL did not share
clonality.
The association between APL and CLL is even rarer. Molero
et al reported a case of APL that developed two years after
radiotherapy for prostate cancer in a patient with chronic
lymphocytic leukemia.11 Although no treatment was given
for the patient’s CLL, radiotherapy for prostate cancer in this
patient might have contributed to the development of APL
and is considered therapy-related. It has been suggested that
there is a 0.1 – 0.2% risk of developing AML within 10 years in
patients receiving radiation therapy, and the incidence is higher
in patients with a mean bone marrow dose of greater than
3.5 Gy.12 To date, no report in the literature has been found on
simultaneous occurrence of APL and CLL in patients without
J La State Med Soc VOL 169 MAY/JUNE 2017
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any previous treatment, either for CLL or for other co-existing
conditions. In our patient, further evaluation of CLL by FISH
studies detected a deletion of 13q14.3. Common cytogenetic
abnormalities associated with CLL include trisomy 12, del(13)
(q14.3), del(11)(q22.3), and del(17)(p13.1). Isolated deletion
of 13q14.3 as seen in our patient is considered a favorable
prognostic marker in the absence of other adverse genetic
markers. Based on the morphology, immunohistochemistry,
cytogenetic and molecular analysis, it is apparent that our patient
had co-existence of two unrelated hematological malignancies.
APL is a hematological emergency that is managed the same
whether the disease is de novo or therapy-related. Treatment
with ATRA should be initiated immediately. Anthracyclinebased treatment and arsenic trioxide (ATO) as part of induction
chemotherapy is recommended in patients with adequate
cardiac function. Since disseminated intravascular coagulation
(DIC) occurs in up to 85% of patients, coagulation studies
should be monitored frequently, and DIC should be corrected
aggressively by transfusion with fresh frozen plasma (FFP) and
cryoprecipitate.
CONCLUSION
We report herein an extremely rare case of concurrent APL
and CLL. To the best of our knowledge, this is the first report of
APL presenting simultaneously with CLL in a patient without
prior treatment. In addition to the distinct morphology of
the leukemic components, the diagnosis was confirmed by
molecular genetic and flow cytometric studies. Aggressive
treatment should be initiated as soon as APL is suspected to
avoid serious complications.
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Transvenous Before Surgical
Hybrid Procedure
Joseph J. Tiano, MD, Robert Drennan, MD, John Novella, MD, Rafael Squiteri, MD,
Malcolm Robinson, MD, Albert DiMeo, MD, Lindsey Scierka, MPH, Paul LeLorier, MD
Background: Historically, persistent atrial fibrillation (PeAF) and long standing persistent atrial fibrillation (LSPeAF) have
demonstrated limited clinical success despite hybrid approaches.
Objective: We describe our experience with the endocardial-before-epicardial approach defined by a comprehensive
endovascular approach preceding and guiding the epicardial approach which includes an extensive posterior wall ablation.
Methods: 40 patients were followed over a 12 month period. The procedure was performed in a single center. Patients had
a mean duration of atrial fibrillation of 6.0 ± 4.5 years with 22.5% having undergone prior ablations. Mean age was 61.7
± 7.9 years with a mean left atrial volume of 131.5 ± 46.9 mL. The endovascular procedure remained uniform with antral
pulmonary vein isolation, posterior left atrial roof and right atrial cavo-tricuspid isthmus (CTI) linear lesions with mapping
and ablation of left atrial complex electrograms (CFAEs) and prior existing atrial arrhythmias. The epicardial procedure
included a thorascopic approach with ganglionated plexus (GP) mapping and ablation, left atrial posterior wall ablation,
directed CFAE ablation and left atrial appendage ligation. All patients received implantable cardiac monitoring.
Results: All 40 patients remained in sinus rhythm at their 12 month follow-up. During the monitoring period, episodes of
paroxysmal atrial arrhythmias including fibrillation were documented, without persistence, after discontinuation of oral
antiarrhythmic medications.
Conclusion: The endo-before-epi approach resulted in improved management of persistent and long standing persistent
atrial fibrillation over reported results for conventional approaches with no procedural complications, making this a
promising option for the management of these arrhythmias.
INTRODUCTION
Atrial fibrillation (AF) is the most common chronic arrhythmia
requiring treatment in Western society and has become a major
health burden. The risk of developing AF from age 40-95 is 26%
in men and 23% in women.1 In the ATRIA study it was estimated
that 2.3 million adults in the U.S. had AF in 2006 and 2007 and
that this will increase to 5.6-7.6 million by the year 2050.2,3
Unfortunately, medical management with either rate or rhythm
control has yielded suboptimal clinical results leading to further
development and advancement of non-pharmacological
strategies, including both surgical and endovascular ablations.
For patients with documented paroxysmal AF (PAF), catheterbased pulmonary vein isolation has resulted in acceptable
results, but long-term success remains disappointing for patients
with persistent and long-standing persistent atrial fibrillation.4
This has led to further refinements in non-pulmonary vein
targets including ganglionated plexi, ectopic foci, rotors, and
macro re-entrant circuits that enable arrhythmogenic wave
fronts. Unfortunately, the addition of lesion sets to address
extra-pulmonic substrate does not always lead to higher
success rates.5 Thus, the five year arrhythmia-free survival in
non-paroxysmal atrial fibrillation (NPAF) for a single endocardial
catheter ablation procedure still remains low and has been
reported at 28.4% with the efficacy after multiple procedures at
51.1%.6 Surgical AF ablation also has evolved from the original
open Cox Maze procedure, which never gained widespread
acceptance due to its technical complexity and invasiveness, to

a much more minimally invasive, video-assisted thoracoscopic
approach with bipolar radiofrequency ablation (other energy
modalities having come and gone) via clamping and pen with
adequate results.7
However, there still remains difficulty in achieving durable
transmural lesions by means of a thoracoscopic approach alone
and recurrent atrial arrhythmias can often be seen, up to a 40%
rate with one year follow up in an early paper on the subject.8
Furthermore, confirmation of block and mapping of arrhythmias
via an epicardial approach when working alone remains limited
and difficult, possibly leading to suboptimal results.9 This has
led to the development of the hybrid AF ablation techniques
utilizing both a surgical epicardial approach along with a
transvenous endocardial approach, attempting to harness the
benefits of each strategy while mitigating their shortcomings
and hoping to achieve a synergistic benefit.10 Currently the
two most commonly used minimally invasive approaches in
performing the epicardial ablation is either a thoracoscopic
approach10,11 or a pericardioscopic approach.12
Commonly, the surgical portion of the hybrid approach is prior
to the transvenous portion in a staged approach, thereby,
in principle, allowing the electrophysiologist to confirm
epicardial linear lesions and pulmonary vein isolation (PVI); in
addition to decreasing the burden of additional endocardial
lesion sets needed to be applied by the electrophysiologist to
achieve procedural end-points. While hybrid approaches have
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yielded improved outcomes at one year over either approach
alone, success rates, particularly beyond one year, remain
disappointingly low for such an invasive procedure. In fact, Pison
et al.10 reported on their experience with such a procedure, with
a success rate of 83% at one year follow up without continuous
monitoring with inclusion of PAF patients. Success rates for these
procedures may be tempered by edema introduced during the
surgical approach which limits electrophysiological mapping
either simultaneously or shortly thereafter; thus, resulting in
areas of extensive tissue edema masquerading as true transmural
lesions. In addition, critical areas of arrhythmogenesis may be
precluded from appropriate mapping and/or ablation. Krul et
al.13 describe a success rate of 75% at one year (no continuous
monitoring was performed) in persistent AF using a real-time
mapping approach that required customized equipment or a
hybrid EP lab, which are not widely available.
We propose that the success rate of a hybrid atrial fibrillation
ablation procedure can increase for both persistent AF (PeAF)
and long-standing persistent AF (LSPeAF) by having the
endocardial approach precede the surgical approach, which
most centers should be able to perform. The endo-before
–epi surgical hybrid AF ablation procedure is defined by a
comprehensive endovascular approach preceding and guiding
the epicardial ablation coupled with an extensive epicardial
posterior wall ablation to replace the posterior “box lesion” and
mitral isthmus lines and their resulting proarrhythmia.

Baseline Characterisitics
Patient Characteristic

Percentage (%) or Mean ± SD

Gender

Male = 70.0%

Age (Years)

61.7 ± 7.9

BMI (kg/m2)

31.3 ± 6.8

AF Type

Persistent = 77.5.0%
Long-standing persistent = 22.5%

AF Duration (Years)

6.0 ± 4.5

Mitral Regurgitation

Mild = 52.2%
Moderate = 42.5%
Severe† =5.0%

LVEF (%)

55.7 ± 5.7

LA Size (cm)

4.7 ± 0.8

LA Volume (cc)

131.5 ± 46.9

Comorbidities

Diabetes = 17.5%
Hypertension = 80.0%
Obstructive sleep apnea = 55.0%

# of AADs Trialed

1.55 ± 0.7

Prior ablation

Yes = 22.5%

Table 1. Baseline Characterisitics
AAD: Antiarrhythmic drug
AF: Atrial fibrillation
BMI: Body Mass Index
LVEF: Left ventricular ejection fraction
LA: left atrium
†: Refused open proceduret
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METHODS
Study Design and Population
The study was designed as a prospective observational study with
40 patients being enrolled between January 2012 and December
2014. The study was approved by the St. Vincent’s Hospital
Institutional Review Board and all patients gave informed
consent. All patients had persistent or long-standing persistent
AF, were highly symptomatic and had previously failed medical
management with a class I or class III antiarrhythmic medication.
Patients were chosen for the hybrid procedure if they were
considered to be predisposed to a less efficacious outcome from
a standard endocardial procedure based on one of the following
criteria: (1) persistent AF with failure of antiarrhythmic drug
therapy, (2) persistent AF with large left atrial size (> 90 mL) by CT
scan or concomitant structural heart disease, (3) long-standing
persistent AF, and (4) prior failed endocardial ablation. Refer to
table 1 for patient characteristics. Patients greater than 18 years
of age undergoing the hybrid AF procedure at St. Vincent’s
Medical Center Bridgeport, Connecticut were included in this
study. Exclusion criteria included: pregnancy, incarceration,
severe valvular disease or other cardiac indication for an open
procedure and mechanical valves. Procedural complications
were predefined as life-threatening or disabling complication
or those requiring additional hospitalization for observation
(stroke, systemic or pulmonary embolism, esophageal injury
other than esophagitis, phrenic nerve injury, symptomatic
pulmonary vein stenosis, pericardial effusion with or without
tamponnade, groin complications, major bleeding) occurring
within 30 days of the procedure.
Preoperative Care
For patients anticoagulated with warfarin, warfarin was
discontinued five days before the endocardial procedure.
Epicardial procedures were performed with INR of 1.7 or less. If
the patient was taking a novel oral anticoagulation agent (NOAC),
the NOAC was discontinued 12-48 hours prior and resumed the
day after the epicardial procedure. High-risk patients, including
those with prior cerebrovascular accident or hypercoagulable
states, were bridged with enoxaparin prior to the procedure.
If not already prescribed, an antiarrhythmic drug (AAD) was
initiated, amiodarone being the drug of choice if tolerated.
After oral AAD load, an attempt at restoration of sinus rhythm
was performed with one direct current cardioversion. If early
recurrence of AF was noted, further attempts at restoration were
deferred prior to the hybrid AF procedure. All patients underwent
pre-procedural cardiac computer tomography evaluation to
delineate the left atrium and pulmonary vein anatomy.
Endovascular Approach
The procedure is performed over two consecutive days. The
endocardial approach was standardized and performed
by a single operator. All patients receive a transesophageal
echocardiogram to evaluate for intracardiac thrombus as well
as other structural abnormalities for repair of which sternotomy
would be required, at which time an open surgical Cox Maze
procedure could be performed. General anesthesia is used
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throughout the endovascular approach with the esophageal
temperature being monitored with a single sensor esophageal
temperature probe placed under fluoroscopy. Venous access
is performed at both the right and left femoral veins and
once access is established, 3000 to 5000 units of heparin is
administered. A duodecapolar catheter (St. Jude Medical, St
Paul, MN) is placed along the lateral right atrial all and into the
coronary sinus via the right femoral vein. A 10 Fr intravascular
ultrasound catheter (St. Jude) is then placed in the right atrium
to aid in performing transseptal puncture, guiding catheter
location and monitoring for any cardiac complications. A 5.06.0 Fr quadripolar diagnostic catheter is advanced to the right
ventricular apex for pacing and sensing. With a St Jude steerable
sheath positioned at the interatrial septum, a single transseptal
puncture is performed with the use of a Brockenbrough-1 needle
under fluoroscopic and ultrasound guidance. Additional heparin
is then administered with continual infusion and activated
clotting time monitored with a goal of > 350 seconds via
intraprocedural iStat (Abbot, Princeton, New Jersey) monitoring.
With the use of the St. Jude Velocity Ensite-Precision mapping
system and a 20-pole circular catheter, an electro-anatomical
map of the left atrium and pulmonary veins is created. If the
patient presented in atrial fibrillation, complex fractional atrial
electrograms are also mapped during the anatomical mapping
of the left atrium.
Endovascular lesion sets are then applied with radiofrequency
ablation with a St. Jude irrigated bidirectional ablation catheter.
Wide area circumferential ablation with carinal lesions (if
accessible) is performed around all pulmonary veins. A power
cutoff of 30 watts and 15 watts is utilized along the anterior
and posterior walls respectively. If a temperature rise in the
esophagus greater than 0.2 degrees is seen, the radiofrequency
ablation is discontinued in the area. A roof line is placed
connecting the upper pulmonary veins along a posterior course
as anatomically allowed. Integrity of the roof line is verified by
changes in activation of the coronary sinus catheter compared
to baseline and presence of split potentials along the line.
Ablation of pre-procedural documented atrial tachycardias is
then performed if deemed clinically relevant. Further lesions are
then applied at the mapped complex fractionated electrogram
(CFAE) sites. Confirmation of isolation of all pulmonary veins is
then performed by demonstrating entrance and exit block with
a St. Jude circular duodecapolar catheter. Adenosine and/or
isoproterenol were not routinely used. If atrial fibrillation persists
despite these lesion sets, typically no electrical cardioversion is
performed to reduce the risk of post operative cerebrovascular
accident while awaiting the epicardial approach.
Once isolation of all pulmonary veins and integrity of roof line
has been confirmed, catheter and sheaths are withdrawn from
the left atrium. Once within the right atrium, a cavo-tricuspid
isthmus ablation line is performed regardless of whether or not
atrial flutter has been previously observed. In addition, lesions are
applied along the coronary sinus os. Once completed, heparin is
then reversed with protamine and sheaths are removed from the
femoral vein with manual compression utilized for hemostasis.

Implantable loop recorders we then placed in all patients to
allow for continuous cardiac monitoring after discharge.
Epicardial Approach
The epicardial approach is performed on day two also under
general anesthesia. The electrophysiologist was present in
the room to direct application of lesions based on available
EnSite maps from the endocardial procedure. A double-lumen
endotracheal tube is utilized for selective lung ventilation
and a transesophageal echocardiography probe as well as
an esophageal temperature probe is in place throughout the
surgical approach. Surgery is started on the patient’s right side
after deflation of the right lung and with placement of three
ports. Dissection is then performed to the pericardium with
focus on localizing the phrenic nerve and esophagus. Rightsided ganglionated plexi (GP) are localized by burst pacing.
If a “vagal response” is provoked, radiofrequency ablation is
performed in this area. The right-sided pulmonary veins are then
clamped utilizing the Atricure ablation clamp (Atricure, Mason,
OH) and further dissection is performed posteriorly. An Atricure
linear pen is utilized to ablate within the posterior left atrial wall
as well as initiating the first-half of a roof line connecting the
upper pulmonary veins. Focus is then turned to ablating areas
that posed difficulties from an endovascular approach due to
anatomy or safety. Further epicardial lesions are applied in areas
of endovascularly-mapped CFAE regions as well as any clinically
relevant sites of atrial tachycardia that were previously localized.
After direct visualization of re-inflation of the right lung, ports
are removed and access points are closed. Attention is then
directed to the left side. Similarly, after deflation of the left
lung, 3-4 ports are placed. Further dissection is then performed
posteriorly. The ablation pen is further utilized to complete
lesion sets to the posterior wall and finish the roof line as well as
to complete lesions to further GPs and prior mapped sites that
proved difficult via endovascular approach. The vein of Marshall
is then localized and dissected from the left atrium. Ablation
is performed within the ridge of the appendage. The posterior
wall between the roof line and the mitral isthmus is completely
ablated. Once ablations are completed, attention is turned to
left atrial appendage closure using the AtriCure Atriclip.
Termination of atrial fibrillation is not a procedural endpoint
and once the procedure is deemed complete, if atrial fibrillation
persists, direct current cardioversion is applied to restore sinus
rhythm. The left lung is then reinflated under direct visualization,
ports removed and the left side closed. Mitral isthmus lines are
not performed.
Post Operative Care
Oral anticoagulation is continued in all patients post conversion
to sinus rhythm for at least 3 months. Thereafter, continuation of
anticoagulation agent is determined by the patients’ overall risk
(CHADS-VASc score),14,15 bleeding risk and patient preference.
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Follow Up Data
Data Point

Value

Duration of Follow Up

12 Months = 100%

ILR or PPM/ICD Implanted

100.0%

Next Day Epicardial Approach

85%

LAA Clip Delivered

92.5%

Complications

Intra-procedural complications = 0%
Convert to Open = 0%
Post-op complications = 2.5% (1 patient)

Table 2. Follow Up Data
ICD: Internal cardiac defibrillator
ILR: Implantable loop recorder
LAA: Left atrial appendage
PPM: Pacemaker

Follow Up
After hospital discharge, the patients were monitored in office
on a routine basis every three months for the first year and every
four to six months thereafter for recurrence of atrial arrhythmia
after ablation. Atrial arrhythmias occurring during the first
three months, considered a blanking period, were not included.
Oral antiarrhythmics were discontinued after this three-month
blanking period.16 Follow up with arrhythmia monitoring was
continued for a minimum of 12 months.
End Points
The primary end-point was freedom from any atrial arrhythmia
> 30 seconds, more than 91 days from the epicardial procedural
date as defined in the guidelines at 12 month follow-up.17
Analysis
Statistical analysis was completed using SPSS Statistics version
21.0 (IBM; Armonk, NY). Descriptive statistics include means and
standard deviations for continuous variables and frequencies
and percentages for categorical variables. A failure was defined
according to Heart Rhythm Society Guidelines as any episode of
AF, atrial flutter or atrial tachycardia (the latter two are considered
identical for purpose of outcomes) lasting more than 30 seconds
detected after the 3-month post-procedural blanking period by
EKG or continuous implanted monitor. Outcomes were further
compared between patients with LSPeAF versus PeAF using
a Log-Rank comparison with statistical significance below a
p-value of < 0.05.

The epicardial approach was able to be performed within 24
hours in 85% of patients. Left atrial appendage closure with
the Atriclip was performed in 37/40 (92.5%). There were no
procedural complications within 30 days and no patients
required conversion to an open surgical procedure for
completion of the procedure. Implantable cardiac monitoring
(ICM) was in place (either with a newly placed ILR or prior
implanted permanent pacemaker or defibrillator) in all patients
at procedure completion. Oral antiarrhythmic agents were
discontinued following an approximate three month blanking
period after the procedure.
Findings
Follow up for 12 months was performed in all 40 patients.
At one year follow up all 40 patients with previously diagnosed
persistent and long-standing persistent atrial fibrillation were
documented to be in sinus rhythm. While atrial arrhythmias
were seen, these were paroxysmal in nature. Freedom from
recurrence of any atrial arrhythmia was seen in 35/40 patients
(87.5%) outside the 3 month blanking window.
Freedom from recurrence of atrial arrhythmias trended higher
in patients with documented persistent atrial fibrillation vs.
long standing atrial fibrillation prior to the procedure, although
this difference did not reach statistical significance. Despite
this finding, maintenance of sinus rhythm on follow-up was
documented in all patients (Table 3).

Post Procedural Data
Data Point

Value

AT/AF Recurrence

12.5%

Average Time to AAD
Discontinuation (Months)

3.28 ± 2.0

Sustained Atrial Arrhythmia
within Blanking Window

25.0%

Patients Required DCCV

5.0%

Patients Requiring Redo
Procedure

0.0%

Table 3. Post Procedural Data
AAD: Antiarrhythmic drug
AF: Atrial fibrillation
AT: Organized atrial rhythm
DCCV: DC cardioversion

RESULTS

DISCUSSION

Patient Characteristics
Forty patients underwent the procedure between June 2012
and December 2014. Thirty-one patients were classified as
persistent (PeAF) while nine met criteria for long-standing
persistent (LSPeAF). The median atrial fibrillation duration was
6.0 ± 4.5 years. The patients mean age was 61.7 ± 7.9 years with
70% being male. Baseline patient characteristics demonstrated
in table 1.

While endocardial catheter ablation has been well established
in the management of paroxysmal atrial fibrillation, its success
in persistent atrial fibrillation has been limited. This is likely
due to a dynamic continuum of structural, electrical and
contractile remodeling.18 Better understanding of underlying
pathophysiology has led to a better understanding of anatomical
targets and advancements in technology have improved the
available tools for performing minimally invasive procedures.
We can now apply effective epicardial and endocardial lesions
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in a combined approach leading to the development of hybrid
procedures incorporating epicardial lesion sets along with
catheter-based endocardial approaches. Utilizing a hybrid
approach to atrial fibrillation allows transmural, complete lesions
and lesion sets can be completed in areas difficult to approach
from an endocardial aspect alone when combining a minimally
invasive epicardial approach with additional safety when
applying lesions near the right phrenic nerve or esophagus.
In this report, we describe a novel approach to the hybrid AF
ablation, utilizing a comprehensive endovascular approach
preceding and guiding the epicardial ablation that was created
in response to the challenge of non-PAF and as a collaborative
approach to optimize each approach’s strengths and
overcoming the logistic difficulties of real-time intraoperative
mapping. The endovascular approach was often met with
anatomic complexities or large areas of arrhythmic substrate
that could not be addressed with an endovascular approach
alone, therefore resulting in recurrent atrial arrhythmias after
multiple such procedures. By using the electrophysiology study
and ablation to guide, direct and tailor the epicardial approach,
87.5% of patients with either persistent or long-standing
persistent AF were free of atrial arrhythmias at one year, as
documented with continuous monitoring, and all documented
events were noted to be paroxysmal in nature requiring no reintervention. This success rate validates the utility of a “reverse”
hybrid approach (an endovascular guided epicardial approach)
for the management of persistent and long-standing persistent
atrial fibrillation.
Literature has shown that there can be multiple extra-pulmonic
vein sources of initiation and maintenance of AF with the most
common sites including the superior vena cava, ligament
of Marshall, coronary sinus, crista terminalis, and left atrial
posterior wall.19,20 The lesion set performed in this approach is
systematic and certainly comprehensive which attributes to the
high success rates.
The posterior left atrial wall is highly arrhythmogenic with a
high concentration of fibrosis with heterogeneity of conduction
properties with sites of fast-organized activity and high incidence
of dominant frequencies.18,21 However, attempts at isolation of
the posterior wall have proven difficult with either endocardial or

epicardial alone since the gaps in the lines are arrhythmogenic.
In an answer to this challenge, a multidisciplinary approach
utilizing a pericardioscopic convergent procedure to epicardially
segment the posterior left atrium has garnered improved
success rates.12,22,23 We utilized the improved pericardial access
via a thoracoscopic approach to perform a comprehensive
segmentation of the left atrial posterior wall along with other
substrate modification. This allowed us to successfully isolate the
pulmonary veins and silence the posterior left atrium, resulting
in superior clinical results.
The autonomic ganglionated plexi (GP) have also been shown
to likely contribute to the perpetuation of the AF substrate. GPs
are anatomically located along the ligament of Marshall, the
great vessels, at the right superior pulmonary vein (PV)-atrial
junction, at the left superior PV-atrial junction, at the left inferior
PV-atrial junction, and at the junction of the inferior vena cava.
Direct stimulation of GPs trigger pulmonary vein ectopy and
perpetuate atrial fibrillation by reduction of PV sleeve action
potential duration, and shortening of the fibrillation cycle
length.24 Thus, we systematically performed GP mapping with
ablation as this significantly increases success rates in patients
with non-PAF.25
Another strength of the described procedure is that it addresses
the often ignored arrhythmogenic regions in the non-PAF heart
such as the ligament of Marshall (LOM), left atrial appendage
(LAA) and coronary sinus with its inter-atrial musculature
sleeves. The LOM contains parasympathetic and sympathetic
nerve fibers along with Marshall bundles that insert into the LA
free wall and CS forming connections and substrate for reentrant
excitation.26 In addition, the anatomical proximity of the LOM to
the sympathetic nerves may provide a mechanism for adrenergic
atrial tachyarrhythmia in humans. Thus, we directed our lesion
set to the LOM by having the surgeon perform a LOM dissection;
furthermore, LAA clipping likely modified the remaining LOM
as well by mechanical disruption. The LAA is under-recognized
and under-addressed as potential substrate for initiating and
maintain atrial fibrillation, particularly with redo ablations as
depicted by DiBiase et al.27 This was suggested in our small
database when we saw five patients terminate their AF with
LAA clipping. We believe that the LAA clipping provides both a
thromboembolic and an electrophysiologic benefit.

Recurrence Details
Patient

AF Type

Prior EP

Arrhythmia during
blanking period

Time to
Recurrence (days)

Recurrence
Rhythm

DCCV

Repeat ablation
required

2

LSPeAF

Yes

Yes

319

AT

Yes

No

6

LSPeAF

Yes

No

341

AT

Yes

No

8

PeAF

Yes

Yes

303

AT

No

No

35

LSPeAF

No

No

234

AF

No

No

38

PeAF

No

Yes

108

AT

No

No

Table 4. Recurrence Details
AF: Atrial fibrillation
AT: Organized atrial rhythm
DCCV: Cardioversion required

LSPeAF: Long-standing persistent atrial fibrillation
PeAF: Persistent atrial fibrillation
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As to the coronary sinus, there is the clear presence of histoanatomic connections linking the inferior right atrium to the
left atrial myocardium via a cuff of striated muscle around the
coronary sinus in humans.28 Overall, the presence of these
variable muscular connections indicates a consistent pathway
for interatrial propagation and possibly further reentrant flutters
if not addressed. We feel we addressed this potential shortfall by incorporating a CS os lesion set into the cavotricuspid
isthmus line.
It was also noted that overall procedure time was able to
be reduced with adoption of the herein-described hybrid
approach. This decrease in procedure time was noted in both the
endocardial as well as the epicardial portions of the procedure.
The strengths of this study are that it represents a single-center
study where the lesion-application strategy was uniform amongst
all patients. It also shows an excellent one year arrhythmia-free
survival even when accounting for the continuous monitoring
strategy, the inclusion of very dilated left atria and the exclusion
of patients with paroxysmal atrial fibrillation.

8.

9.
10.
11.

12.

13.

14.

CONCLUSION
We describe promising results at 12 months in PeAF and LPeAF
patients using a hybrid approach wherein the endovascular
lesions are applied prior the epicardial compared to the
traditional approach of epicardial lesions first compared to
previously described reports and with higher success rates than
in these same reports. All recurrent arrhythmias were paroxysmal
in nature and required no intervention for management.
Although clearly establishing the superiority of this approach
would require a randomized trial, we believe it shows enough
promise to warrant further investigation and longer-term data.

15.

16.

17.
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CLINICAL CASE OF THE MONTH

A 57-Year-Old Man with an Axillary Mass
Palak Desai MD, Andrew Myers, Brian Boulmay MD, Fred A. Lopez MD
A 57-year-old man presented to the surgical oncology clinic with a mildly tender mass under his right arm. Four years prior, the patient
had a melanoma removed from his right shoulder along with an ipsilateral right axillary sentinel lymph sampling. Computed tomography
(CT) scan was negative for metastatic disease at that time. The patient did not undergo completion axillary node dissection and was lost
to follow-up. The patient was originally from Australia, did not tan but reported multiple sunburns before age 18. He was of Irish ancestry.
He denied weight gain, fever, fatigue, anorexia, or night sweats.
The patient had a medical history of atrial fibrillation, hypertension, gout, melanoma, and benign prostatic hypertrophy. His surgical
history included an appendectomy and a facial laceration repair. His brother died at 16 years old from leukemia and his mother died from
colon cancer. He consumed 3 alcoholic beverages per day and denied tobacco or illicit drug use.
On physical exam, the patient’s temperature was 98.8° Fahrenheit, heart rate of 73 beats / minute, blood pressure of 121 / 59 mm Hg,
respiratory rate of 18 / min. He appeared to be healthy and in no apparent distress. Cardiovascular, respiratory, breast, gastrointestinal,
musculoskeletal, and neurological exam were unremarkable. His right axillary lymph node exam revealed a firm mass roughly 2.5 cm
tall by 1.5 cm wide. This mass was biopsied and findings were consistent with metastatic melanoma. CT scan revealed small volume
mediastinal adenopathy and a 4.5 cm right axillary mass. There was a 4.7 cm lesion within the anterior left lower lobe of the liver and
periportal node conglomerate measuring 3.9 cm consistent with metastatic disease (Figure 1). He was negative for the BRAF V600E
mutation.
The patient was consented for treatment with combination immune checkpoint inhibition with ipilimumab and nivolumab. After two cycles
the patient showed good response, but temporarily stopped treatment after complications related to a ST segment elevation myocardial
infarction. He developed mild pneumonitis felt to be related to nivolumab, and recovered after a short course of glucocorticosteroids.
Restaging CT scans were ordered after two cycles of therapy (Figure 2), which showed decrease in the size of the axillary and hepatic
metastases. At six months, CT scans showed continued durable response (Figure 3).

Figure 1. Prior to initiation of
Immunotherapy, the patient was
found to have a 4.5cm R axillary
mass as well as a 4.7 cm liver mass
(in red circles)

Figure 2. After two cycles of
nivolumab and ipilimumab, both
the patient’s axillary and liver
masses decreased in size
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Figure 3. Six months post initiation
of therapy, the patient’s axillary
and liver masses showed continued
improvement

EPIDEMIOLOGY
Melanoma is a life threatening form of skin cancer that is most
commonly associated with excessive ultraviolet light exposure.
It affects roughly one million Americans and is projected to claim
over 10,000 lives in 2016.1 Stage IV, or metastatic melanoma, is
thought to be incurable.2 Historically, alkylating chemotherapy
agents such as dacarbazine and temozolomide have been used
with limited efficacy.3,4 Interferon-α2b (IFN-α2b) and high dose
interleukin-2 (IL-2) therapy were mainstays in the treatment of
metastatic melanoma; surgical resection is reserved for cases of
limited metastatic tumor.5
Advances in tumor genomics have recently improved survival
rates in patients with metastatic melanoma. For example, a
mutation of BRAF is found in half of all melanomas: the V600E
BRAF mutation causes unregulated cell proliferation via the
MAP kinase pathway.6,7 Metastatic melanomas positive for BRAF
mutation can be treated with the BRAF inhibitors, vemurafenib
or dabrafenib, and can result in a relative reduction of death by
63%.3,6 Concurrent inhibition of the BRAF and MEK of the MAP
kinase pathway can result in a higher rate of tumor responses
and longer duration of responses. Treatment with the MEK
inhibitor trametinib combined with dabrafenib has been shown
to have an objective response of 76%, with a median progression
free survival (PFS) of 9.4 months vs 5.8 months for patients who
received dabrafenib monotherapy alone (HR 0.39, P<0.001).7

Developments in the understanding of the tumor microenvironment allowed for the ultimate development of more
targeted immune mediating drugs. Melanomas are often found
to contain tumor-infiltrating lymphocytes (TIL). These cytotoxic
T-lymphocytes (CTL) are capable of inducing tumor cell lysis and
studies in the 1980s demonstrated the ability of IL-2 to mediate
these cells to cause tumor regression in melanomas.9,10 Tumors
infiltrated with T cells were found to have better long-term
patient survival. The mechanism behind a response was thought
to be secondary to an active antitumor response by the patient’s
immune system. This discovery led to therapeutic approaches
using recombinant high-dose IL-2 to induce immune-mediated
tumor cell lysis in patients with metastatic melanoma.9 Several
studies demonstrated objective responses in 10-16% of patients
treated with high dose IL-2.9,10 However, high dose IL-2
treatment is associated with severe toxicity such as vascular
leak syndromes, requiring inpatient management. While these
factors have limited its generalized use, high dose IL-2 served as
proof-of-principle that immunotherapies can be effective.
When grown ex-vivo, TILs exhibit potent antitumor activity.
However, in patients, TILs often have a diminished capacity for
proliferation, tumor lysis, and cytokine production.11 This implies
that the immune climate within the tumor micro-environment
(TME) can dampen CTL activity, the result being limited efficacy
of IFN-α2b and IL-2. Understanding of the micro-environment
has led to the expansion of today’s drug armamentatium.

RATIONALE FOR IMMUNOTHERAPY

INHIBITION OF CTLA-4

Recent advances in immunotherapy have provided patients
with more durable responses and longer survivals. Metastatic
melanomas with and without BRAF mutations may be treated
by new immune checkpoint inhibitors, such as nivolumab (antiPD1 antibody) and ipilimumab (anti-CTLA4 antibody), used in
our case patient.

One mechanism by which T-cells self-regulate is through
expression of cytotoxic T-lymphocyte-associated antigen
4 (CTLA-4), a receptor found only on T cells. It functions as
a negative co-stimulatory molecule for the T cell.12 CTLA-4
binds to CD80 and CD86 on antigen-presenting cells and by
outcompeting CD28 for binding to CD80 and CD86, CTLA-4 can
present the co-stimulation needed to maintain T-cell activation
(Figure 4).13

Historically, traditional cytotoxic chemotherapy produced
modest benefit. For example, dacarbazine resulted in a low
response rate (10-15%) and an overall survival (OS) of eight
months.8 Interestingly, the immune mediating cytokines also
were shown to result in some long-term objective response rates
in a limited number of patients. These results suggested that
melanoma could be an ideal target for immune manipulation.
But, the crude, non-targeted nature of these therapies often
resulted in unacceptable toxicities for many patients.

Ipilimumab is a fully human IgG-1 monoclonal antibody that
blocks CTLA-4, resulting in increased T-cell activity and promoting
antitumor activity.14 Two phase-III trials have evaluated
ipilimumab in the treatment of metastatic melanoma.14,15 In
the first trial of patients with treated unresectable stage III or IV
melanoma, ipilimumab demonstrated an improved OS versus
J La State Med Soc VOL 169 MAY/JUNE 2017
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glycoprotein-100 peptide vaccine (10.1 vs 6.4 months).15 The
impressive findings from this study were the one and two year
OS rates for the ipilimumab arm: 45.6% and 23.5% respectively.
Similar rates were seen in the combination arm. The 1-year
OS rate was higher than any other experimental regimen for
patients with metastatic melanoma. In the second phase III trial,
previously untreated patients with metastatic melanoma were
treated with ipilimumab plus dacarbazine versus dacarbazine
alone.14 The combination group median OS was superior to the
dacarbazine alone group (11.2 vs 9.2 months). In both phase
III trials, the response rate was only 10-15% and the disease
control rate (complete response, partial response, and stable
disease) was 30%. Pooled analysis of 10 prospective and two
retrospective studies of ipilimumab as monotherapy in patients
with advanced melanoma showed a three year OS of 22%.16 A
substantial number of patients in both trials continued to have
long disease control more than five years after completion of
therapy.

INHIBITION OF PD-1
Programmed cell death ligand 1 (PD-L1) is expressed by many
cells to induce immune tolerance.17 The interaction between PDL1 with the programmed cell death protein 1 (PD-1) receptor on
CTLs leads to immune tolerance by causing apoptosis of the
T cell.18 So, for example, melanoma cells expressing PD-L1 on
the tumor surface can evade host immune response through
this down regulation. Antibodies directed against PD-1 or PDL1 would be expected to block the down regulatory signal of
the tumor and restore antitumor immunity within the tumor
microenvironment (Figure 5).
Clinical activity of the anti-PD-1 monoclonal antibody nivolumab
has been shown to result in OS rates of 62% at 1 year, 43% at
two years, and 41 percent at three years.19 Data presented at the
2016 American Association for Cancer Research (AACR) Annual
Meeting showed a robust five year OS of 34% for patients with
advanced melanoma treated with nivolumab.20 The study
population had never been treated with ipilimumab and had
received between one and five prior therapies for their disease.
Nivolumab has been studied as a second line setting.
The Checkmate-037 trial randomized nivolumab versus
investigator’s choice chemotherapy in patients with advanced
melanoma whose disease had progressed after ipilimumab and
a BRAF inhibitor administration if the tumor contained a BRAF
V600 mutation. The study showed a superior overall response
rate (ORR) in the nivolumab group of 31.7%, compared to an
ORR of 10.6% in the chemotherapy arm.21
Nivolumab has also been studied head-to-head with ipilimumab
in patients with metastatic melanoma, in the first-line setting.
Checkmate-067 was a randomized phase III trial comparing
ipilimumab to nivolumab in patients with advanced melanoma
who were naïve to immunotherapy.22 The ORR was 43.7% with
nivolumab compared to 19.0% with ipilimumab. Nivolumab
also had a longer PFS (HR, 0.57, P<0.001).

Figure 4. CTLA-4 functions as a negative co-stimulatory molecule
on T-Cells. Blocking CTLA-4 maintains T-cell activation and
proliferation, which promotes anti-tumor activity.
TCR- T cell receptor, APC- Antigen Presenting Cell, MHC- Major
Histocompatability Complex

A second PD-1 inhibitor, pembrolizumab has shown substantial
activity in metastatic melanoma.23 Pembrolizumab’s strong
clinical activity was first seen in the phase-1 KEYNOTE-001
trial where pembrolizumab was shown to produce durable
responses in both ipilimumab-naïve and previously treated
patients with melanoma with an ORR of 33%.24 KEYNOTE-002
was a phase II trial comparing pembrolizumab to physician’s
choice of chemotherapy in patients with advanced melanoma.25
Superior clinical activity was seen in the pembrolizumab group
with an ORR of 25% vs 4% in the chemotherapy arm. Median
PFS was 5.6 months vs. 3.6 months in the pembrolizumab and
chemotherapy arms, respectively. OS was similar, however,
crossover from the chemotherapy to pembrolizumab arms was
permitted, making OS assessments difficult.
Like nivolumab, pembrolizumab has also been studied headto-head with ipilimumab. The Phase III study KEYNOTE-006
compared pembrolizumab versus ipilimumab in patients with
melanoma who were naïve to immunotherapy.26 ORR was higher
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in the pembrolizumab arm, 33.7% vs. 11.9%. The 6-month PFS
rates were 47.3% in the pembrolizumab arm vs 26.5% in the
ipilimumab arm.
The data from KEYNOTE-006 and Checkmate-067 confirm the
clinical superiority of anti-PD-1 therapy versus anti-CTLA-4
therapy in patients with metastatic melanoma.

patients with BRAF-wildtype tumors, the ORR was 61% in the
combination group compared to 11% in the ipilimumab alone
group. Median PFS was not reached in the combination group
vs 4.4 months in the ipilimumab alone group.
Checkmate-067 was a three arm, double blind, phase III trial
that randomized patients to nivolumab alone, nivolumab plus
ipilimumab followed by nivolumab maintenance, or ipilimumab
alone.22 The median PFS in the combination group was 11.5
months compared to 2.9 months in the ipilimumab group and
6.9 months in the nivolumab alone group. The results from
Checkmate-069 and Checkmate-067 studies show that the
combination of ipilimumab and nivolumab produces impressive
antitumor activity.
IMMUNOTHERAPY TOXICITIES

Figure 5. The interaction between PD-1 and PD-L1 can lead to
immune tolerance and T-cell apoptosis. By blocking this interaction,
antibodies against PD-1/PD-L1 can restore antitumor activity
within the tumor microenvironment and activate the immune
system to attack tumor cells.
TCR- T cell receptor, MHC- Major Histocompatability Complex
COMBINATION IMMUNOTHERAPY
Preclinical models have suggested that combining PD-1 and
CTLA-4 blockade could alter antitumor activity greater than
either strategy alone.27 Combination therapy increased the
degree of tumor response and was associated with larger
numbers of effector T cells in the TME in murine models. CTLA-4
mediated inhibition of T-cell activation and proliferation occurs
at the site of antigen presentation in the lymphoid compartment,
while inhibition mediated by the PD-1 pathway occurs at the
tumor site. This synergistic concept was studied in several trials,
with promising results.
A phase 1 trial of nivolumab and ipilimumab in patients with
advanced melanoma demonstrated an ORR of 43% and a
two year OS of 79%.28 Subsequently, two randomized trials
(Checkmate- 067 and Checkmate- 069) were conducted to
further examine combination immunotherapy. Checkmate-069
was a double-blinded phase II trial, randomizing patients to
ipilimumab plus nivolumab vs. ipilimumab alone, followed
by nivolumab maintenance until disease progression.29 In

Despite immunotherapy’s benefits, treatment with checkpoint
inhibitors is associated with a unique spectrum of side effects
termed immune-related adverse events (IrAEs). The most
common IrAEs reported have been arthralgia, nausea, diarrhea,
fatigue, pruritis, rash, and hypothyroidism. Severe cases of colitis,
dermatitis, pneumonitis, and hepatitis have been reported in 1%
or less of patients. IrAEs of any grade with ipilimumab occur in
the majority of patients, as seen in 64.2% of patients in a pooled
analysis of 14 phase I–III studies of ipilimumab.30 Most toxicities
are mild to moderate (grade 1–2), involve mainly skin and GI
events. Furthermore, the incidence and severity of ipilimumab
toxicities appear to be dose related. The rates of severe events
(grade 3-5) in anti-PD-1 therapy have been lower than those
seen with ipilimumab, occurring in 14% of patients treated with
either pembrolizumab or nivolumab.23,28 Optimal management
of IrAEs includes the early recognition and the appropriately
timed use of immunosuppressive agents, such as steroids or
anti-TNF-α drugs, based on the severity of the event.
DISCUSSION
The development of checkpoint inhibitor immunotherapy has
significantly changed the treatment landscape of advanced
melanoma treatment. Anti-CTLA-4 and anti-PD-1 based
therapies can produce response rates of above 50% and have
been proven to be safer and more effective than traditional
therapies such as systemic IL-2. Historically metastatic
melanoma has been associated with a poor prognosis, with
a median OS of 8-10 months, and a five-year survival of 10%.
Immunotherapy has shown to significantly prolong the PFS
as well as show a durable response with a 34% five-year
response rate for nivolumab monotherapy. Harnessing the
body’s immune system to target tumor cells is an effective and
relatively safe approach to treating such an aggressive disease.
As other promising immunotherapies for melanoma proceed
through clinical trials, the more we will begin to understand
the natural course of melanoma and the interaction between
the body’s immune system and tumor cells. This understanding
will ultimately lead to more treatment options for our patients,
and ultimately longer survivals for those affected by advanced
melanoma.
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ECG CASE OF THE MONTH

Chest Pain and ECG Abnormalities
D. Luke Glancy, MD
A 27-year-old man was admitted to the coronary care unit because of chest pain and an electrocardiogram (ECG) read by the computer as
an inferior infarct and left ventricular hypertrophy (Figure).

Figure 1. Electrocardiogram in a 27-year-old man with chest pain. See text for explication.

What is your diagnosis?
Explication is on p. 84 .
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DIAGNOSIS
The short PR interval (0.10 seconds), wide QRS complex (0.12
seconds), and delta waves (best seen in leads II, III, aVF, V1, V3-V6),
are features of ventricular preexcitation of the Wolff-ParkinsonWhite type (WPW).1
WPW is a notorious mimic of other conditions, especially
myocardial infarct and left ventricular hypertrophy. WPW is best
known for its association with supraventricular tachycardias
which are usually initiated by an atrial premature complex, but
can be initiated by ventricular premature complexes. The ensuing
atrioventricular reciprocating tachycardia has a reentrant circuit
usually characterized by so-called orthdromic conduction down
the atrioventricular node, His bundle, and bundle branches, i.e.,
the normal conduction pathways, with conduction back to the
atria via the accessory pathway, and the QRS complex is usually
narrow unless the patient has a coexisting bundle branch block.1
In a minority of cases, conduction is antidromic, i.e., down the
accessory pathway with return to the atria retrogradely via the
normal conduction system. Under these circumstances, the
QRS complex is wide and not typical of block in either bundle
branch. Not all patients with WPW-type ventricular preexcitation
have tachyarrhythmias,2 and thus far this patient has no history
of same.
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RADIOLOGY CASE OF THE MONTH

Idiopathic CD4 Lymphocytopenia
Chris Malone, BS, Neel D Gupta, MD, Amit Kothari, MD, Enrique Palacios, MD, Harold Neitzschman, MD
A 39 year-old male with a history of diabetes, retinitis pigmentosa, and genital warts presented with intractable occipital headaches
accompanied with nausea and vomiting. The patient had markedly depressed CD4 counts. Furthermore the patient tested negative for
HIV and HTLV 1/2 and had normal immunoglobulin levels. During hospital course the patient underwent a lumbar puncture and multiple
imaging exams, including both CT and MR. Except for occasional nausea and vomiting controlled by therapeutic lumbar punctures,
phenergan, and dilaudid the patient’s hospital course was uncomplicated.

Figure 1a. Axial FLAIR image

Figure 1b. Axial T2 Weighted Image

Figure 2a. Sagittal T1WI with contrast

Figure 2b. Axial T1WI with contrast

Figure 1c. Axial T1WI with contrast
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RADIOLOGIC DIAGNOSIS
Idiopathic CD4 Lymphocytopenia with Cryptococcal Meningitis
and Cryptococcal Abscess
INTERPRETATION OF IMAGES
MR (Figure 1A) axial FLAIR image demonstrates abnormal signal
intensity within the left caudate nucleus. (Figure 1B) axial T2WI
demonstrates dilatation of perivascular spaces at the base of
the brain. (Figure 1C) axial T1W post contrast demonstrates
enhancement of a necrotic lesion involving the head of the
caudate nucleus. (Figure 2A) and (Figure 2B) reveal enhancement
of the leptomeninges over the cerebellum.
DISCUSSION
Idiopathic CD4 Lymphocytopenia (ICL) is a rare immunodeficiency
characterized by low CD4 counts in the absence of human
immunodeficiency virus (HIV) and other immunodeficiencies.1
The most common presenting opportunistic infection in patients
with Idiopathic CD4 Lymphocytopenia (ICL) is cryptococcal
meningitis followed by persistent genital manifestations of
human papilloma virus (HPV).2 Patients may also suffer from
tuberculosis and other atypical mycobacterial infections. Previous
cases have shown patients with this disorder suffering from a
wide variety of opportunistic infections including Pneumocystis
jirovecii pneumonia, aspergillosis, toxoplasmosis, histoplasmosis,
hepatitis C, Epstein barr virus (EBV), cytomegalovirus (CMV), John
Cunnningham (JC) virus, and Fusobacterium nucleatum. Mainstay
therapy includes prophylaxis according to HIV guidelines for
certain CD4 count thresholds and treatment of any opportunistic
infections.
This condition is defined by the presence of persistent CD4
lymphocytopenia in the absence of HIV infection, and should be
considered a diagnosis of exclusion when other conditions leading
to depressed CD4 counts are ruled out.1 Specific criteria for diagnosis
include CD4 cell counts below 300 cells/ml or less than 20% of total
lymphocytes on at least 2 separate analyses. Any other immune
deficiency due to underlying condition or drugs must be excluded.
This includes common variable immune immunodeficiency
(CVID), which presents with low immunoglobulin levels. Other
laboratory findings are variable but may include a slightly
elevated or normal CD8 count, CBC differential demonstrating
lymphopenia, and normal or slightly low immunoglobulin levels.
ICL is distinguished from HIV in that HIV is associated with elevated
counts of immunoglobulins and an early elevated CD8 count.3
Theories behind the pathogenesis include diminished generation
of T-cell precursors, increased T-cell apoptosis, alteration of p56 Lck
kinase resulting in a defunct CD3 T cell receptor pathway, defective
production of cytokines, and circulating CD4 T-cell antibodies.3
Cerebrospinal fluid (CSF) in our patient obtained by lumbar
puncture from an outside facility grew Cryptococcus neoformans,
diagnosing the patient with Cryptococcus meningitis. The patient
had CD4 counts of 54 and 72 on two separate measurements
during the course of his stay, which fulfilled criteria for diagnosis
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of Idiopathic CD4+ Lymphocytopenia (ICL). An initial MR of the
patient’s brain from an outside facility showed an area of abnormal
restricted diffusion in the left caudate nucleus on diffuse weighted
imaging (DWI) with corresponding abnormality on apparent
diffusion coefficient (ADC) map respectively, consistent with a
recent vascular insult or inflammatory process. The patient was
started on both Amphotericin B at 5 mg/kg and fluconazole 400 mg
daily. A repeat lumbar puncture was performed during patient’s
inpatient treatment, which revealed 48 protein, 87 glucose, 45 WBC
(98 lymph, 2 mono), and 3 RBC’s. The cerebrospinal fluid obtained
(CSF) was positive for India ink stain and showed a cryptococcal
antigen titer of 1:512.
In our patient, it appeared that the meningeal component of the
Cryptococcal infection involved the perivascular spaces at the
base of the brain and cerebellar leptomeninges. On magnetic
resonance (MR), there was a focal hyperintensity, with abnormal
restricted diffusion indicating acute insult. This was consistent
with Cryptococcal involvement of the basal ganglia secondary to
Cryptococcal meningitis by way of the perivascular spaces.7 Patients
with AIDS often demonstrate a wide spectrum of cryptococcal
manifestation patterns on MR, with dilated perivascular VirchowRobin spaces.8-10 As the infection spreads along these perivascular
spaces, these spaces may become increasingly dilated and
become filled with mucoid and gelatinous material produced by
the organism’s capsule.11 In addition, enhancing parenchymal
lesions are a sign of further invasion from the CSF spaces forming a
granulomatous process as was noted with our patient.10 Ventricular
dilatation, leptomeningeal enhancement, and cryptococcomas are
common findings on MR.8,9 However dilatation of Virchow-Robin
spaces tend to be the common finding and should raise concern for
cryptococcal infection in any immunocompromised patient.12
A follow up with MR of the brain was performed in our patient 18 days
after admission, which showed the area of the left caudate nucleus
as a ring-enhancing abscess (Figure 1C). The areas of scattered
enhancement at the base of the brain and meninges appeared
more prominent. As the patient was maintained on Amphotericin
B and fluconazole therapy during his treatment period, these areas
of abnormal enhancement and rim-enhancing abscess in the left
caudate nucleus decreased in size. MR spectroscopy was performed
in order to evaluate the area of the left caudate nucleus considered
to be a cryptococcal lesion. Elevated levels of lactate and lipids with
a relative decrease in the creatine and NAA peak compared to the
contralateral normal MR spectroscopy of the right caudate nucleus
were noted consistent with necrotic inflammatory process.
Novel therapies for increasing CD4 counts have been studied.
Recombinant IL-2 therapy in addition to antifungal agents along
with surgical clearance of infection from CNS in ICL patient with
Cryptococcus meningitis with subsequent clinical improvement
and CD4 increase has been reported.4 IFN-γ has been shown to be
therapeutic to an individual with ICL and Cryptococcus meningitis
refractory to antifungals.5 Animal and in-vitro studies have
indicated IL-7 as a promising therapy, and recruitment is underway
for clinical trials.6
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Osmotic Demyelination Syndrome
Revisited: Review with Neuroimaging
Krystle Barhaghi, MD, Olga Molchanova-Cook, MD, Michael Rosenburg, MD, Banks Deal, MD,
Enrique Palacios, MD, Jeremy Nguyen, MD, Cynthia Hanemann, MD

Osmotic demyelination syndrome (ODS) is a general term that has become commonplace in the practice of medicine, encompassing
both central pontine myelinolysis and extrapontine myelinolysis. Historically ODS arises as a serious complication of rapid correction of
hyponatremia, yet its manifestations seem to be influenced by a multifactorial process. Further understanding of this rare demyelinating
disease has elucidated the significant role of other electrolyte disturbances and the presence of chronic comorbidities as disease risk
factors. This review discusses the current research regarding the pathophysiology, clinical manifestations, neuroimaging features, patient
management, and prognosis of osmotic demyelination syndrome. We hope that this review will further endorse and aid in the proper
diagnosis of ODS and its suitable management through the understanding of clinical and imaging correlations and outcomes, and the
comorbid factors that may predispose the development of ODS in certain patient populations.

INTRODUCTION
Historically, central pontine myelinolysis (CPM) was first described
by Adams at al. in 1959 as a distinctive pattern of demyelination
limited to the central pons, found in patients with clinical findings
of pseudobulbar paralysis and quadriparesis occurring on a
background of alcoholism and malnutrition.1 Later, it was noted
that this myelinolysis syndrome can also affect areas outside the
pons, so-called extrapontine myelinolysis (EPM). It was believed
to be an exclusive disease of alcoholics and the malnourished
until the 1970s, when it was found to be linked to the rapid rate
of sodium correction in the hyponatremic patient.2
Osmotic demyelination syndrome (ODS) is a more general term
that has become commonplace in the practice of medicine, and
encompasses both pontine and extrapontine myelinolysis.
Further understanding of this rare demyelinating disease has
elucidated the significant role of other electrolyte disturbances
and the presence of chronic comorbidities including renal
failure, diabetes, liver disease, and cancer as disease risk factors,
however, rapid correction of hyponatremia remains the most
common cause.3,4 This review discusses the pathophysiology,
clinical manifestations, neuroimaging features, patient
management, and prognosis of ODS.

PATHOPHYSIOLOGY
Although poorly understood, there are several mechanisms
and theories that have been proposed to explain the unique
pathophysiology involving ODS. Most notably and historically
the rate of rapid correction of sodium in a hospitalized chronic
hyponatremic patient has been implicated as the major cause.
As our knowledge and technology have increased, so too has
our understanding, leading to the development of new theories,
and the discovery of factors that may contribute to this process.
The original osmotic hypothesis refers to the decreased ability of
brain cells, which have adapted to a chronic state of hyponatremia,

to respond to a rapid increase in extracellular sodium. The end
result is cellular dehydration and cell death that is characterized
by non-inflammatory demyelinating lesions in the central
nervous system, especially in the most metabolically sensitive
oligodendrocytes of the pons, but including extrapontine areas
as well.3 However, the majority of patients receiving rapid sodium
correction do not develop ODS, which suggests the existence
of other factors and conditions that may predispose certain
patient populations to this phenomenon, most notably chronic
alcoholics and those with preexisting liver disease.3 Diabetics
with hypokalemia are also prone to ODS due to their impaired
glucose utilization and the stress placed on the cell membrane
pump, resulting in apoptosis and cellular dysfunction.5 In a case
report describing four diabetic patients with CPM by Ichikawa
et al., authors concluded that comorbidities such as diabetes,
hypertension, renal failure, and viral hepatitis, play a significant
role in facilitating the development of pontine lesions when
compared to patients without these risk factors.6 The overall
nutritional status of the patient has also been implicated as a
major factor and determinant in the development of ODS. If
the patient’s abilities to adequately generate organic osmoles
as well as provide the energy substrates needed to maintain
cellular metabolism are impaired, metabolic stress placed on
these CNS cells can ultimately trigger apoptosis.5 The chronicity
of the state of hyponatremia also plays a major role. More acute
processes involving hyponatremia, which include marathon
runners and those who may have ingested MDMA (street drug
‘Ecstasy’), can be corrected more rapidly without significant risk
of developing ODS, as the cells have not had sufficient time to
osmotically adjust their cellular components.
Many new cases have been reported linking osmotic
demyelination to the development and correction of other
metabolic derangements, including hypophosphatemia
(especially in pediatric patients),7 postpartum hypernatremia,8
and metabolic abnormalities associated with refeeding
syndrome.9 However, correction of hyponatremia remains
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the most common cause of ODS.3,4 Furthermore, metabolic
derangements of the liver may increase susceptibility to ODS.
Recent publications describe predisposing conditions such
as Wilson’s disease,10 alpha-1-antitrypsin deficiency, and nonalcoholic steatohepatitis.11

of asymptomatic ODS to avoid attributing symptoms secondary
to alternate neurological disorders, like stroke or neuropathy, to
incidental pontine or extrapontine lesions.16

The manifestations of ODS indeed seem to be influenced
by a multifactorial process, including a patient’s nutritional
status, acute vs. chronic nature, and predisposing illnesses or
conditions that may affect the involved metabolic pathways.
Newer studies are underway to further delineate the exact
mechanism and causes, including an increased interest in the
role of inflammation.12

CLINICAL PRESENTATION
Commonly ODS presents as a rapid deterioration several days
following the restoration of normonatremia in a profoundly
hyponatremic patient, usually a chronic alcoholic or one who
has been chronically malnourished. Patients with various
comorbidities, such as diabetes, renal disease, status post
liver transplant, or post-surgical states, are also candidates for
developing ODS upon fluid/electrolyte correction.2

A

B

C

D

Patients with CPM develop symptoms of pseudobulbar
paralysis, including dysphagia and dysarthria, acute para- or
quadriparesis, and in rare cases, the progression to a locked-in
state.2 This state results from lesions in the pons involving the
corticobulbar fibers, as well as the corticospinal tracts.
Extrapontine myelinolysis has been shown to clinically manifest
with a spectrum of extrapyramidal symptoms and movement
disorders. Symmetric lesions similar to those identified in
CPM have been found in the basal ganglia, cerebellum, lateral
geniculate bodies, as well as in the external, extreme, and
internal capsules.13 Clinical findings corresponding to these
extrapontine lesions could include mutism, parkinsonism,
dystonia, and catatonia.2
In a case report by Aaron de Souza, a 60-year-old male presented
with hyponatremia and hypokalemia after 36 hours of emesis.
His normonatremic state was restored at the recommended rate
of sodium correction. Over the following three days, the patient
developed an acute symmetric akinetic-rigid syndrome.14 In this
particular case of ODS, the patient’s symptoms were reflecting
EPM, although on magnetic resonance imaging (MRI), typical
lesions of CPM were noted in the pons in addition to the bilateral
lesions in the putamen and caudate. This example of diffuse ODS
highlights the varied spectrum of clinical presentations that may
not always correlate with the lesions identified on brain MRI.
In recent publications, a number of cases of asymptomatic
ODS have been reported that reflect an increased sensitivity of
MRI in lesion detection, allowing for the incidental recognition
of the disease without significant clinical manifestations yet
developed.15 Clinically, it is important to recognize the possibility
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Figure 1. 51-year-old man with chronic alcoholism, malnutrition, hepatic and renal
insufficiency, who presented with ataxia, spasticity, and diplopia, as well as memory
and cognitive impairment. (A) Initial axial CT, non-enhancing, revealing no apparent
abnormalities. Immediate follow-up MR (B) Axial T2 (C) Axial Diffusion weighted image
(D) Coronal T2 revealing localized hyperintense signal within the pons.

IMAGE FINDINGS
In current practice, MRI is the definitive imaging modality used in
diagnosing ODS. CPM presents as a trident shaped lesion in the
central pons with sparing of the more peripheral corticospinal
tracts and ventrolateral tegmentum. The extrapontine lesions of
ODS present symmetrically at various sites, including the basal
ganglia, white matter, and cerebellum.14 Classically the lesions
of ODS are hypointense on T1-weighted, hyperintense on T2weighted, hyperintense on Fluid-attenuated inversion recovery
(FLAIR), and diffusion weighted imaging (DWI) sequences17
(Figures 1 and 2). Less commonly, the lesion can demonstrates
hyperintense signal on T1-weighted sequence, indicating
coagulative necrosis. The lesions are non-enhancing on contrast
enhanced MRI.2
It has been shown that the extent of imaging findings depends
on the time course of ODS, as development of MRI changes
could be delayed in relation to the onset of clinical symptoms.

JOURNAL OF THE LOUISIANA STATE MEDICAL SOCIETY

In cases where early MRI studies performed 1-6 days after the
onset of ODS symptoms were normal, corresponding brain
lesions were shown to develop on repeat MRI 1-2 weeks
later.18 In a retrospective case series correlating MRI findings
with clinical outcomes of patients with CPM, the value of serial
brain imaging in suspected cases of ODS was emphasized, as a
significant proportion of patients with ODS were found to have
no abnormalities on initial MRI studies.19

Management of ODS starts and ends with prevention. ODS
occurs most often in patients with observed serum sodium
concentrations <120 mmol/L for greater than 48 hours. Current
expert guidelines recommend limiting correction of chronic
hyponatremia to <10 to 12 mmol/L in 24 hours and to <18
mmol/L in 48 hours.20 Metabolic derangements in patients
with liver disease may increase susceptibility to ODS. Wilson’s
disease, alpha-1-antitrypsin deficiency, and non-alcoholic
steatohepatitis have been identified in the literature to date.10,11
It may be worthwhile to slow the rate of sodium replacement
even further in these patients.
However, if symptoms attributable to hyponatremia do not
resolve, physicians must weigh them against the risk of ODS.2 If
a patient’s sodium level has increased too rapidly, one may use
hypotonic saline or desmopressin to slow sodium replacement
rate or even reduce plasma sodium level.21

A

A

B

C

C

D

E

E

PATIENT MANAGEMENT

F
Figure 2. MR non-enhanced of a 52-year-old man with a history of chronic alcoholism
and chronic liver disease, who presented with ataxia and confusion. (A) Axial T2 image
revealing hyperintense signal involving the pons and cerebellar peduncles. (B) Axial Flair
image revealing hyperintense signal within the pons. (C) Sagittal T1 image revealing
hyperintense signal in the pons. (D, E, F) Axial Flair images revealing hyperintense
signal involving the peri-ventricular area, pons, and superior cerebellum, and vermis.

Once ODS has developed, there is no proven treatment outside
supportive care. Such care consists of minimizing secondary
complications of neurological impairment, including aspiration
pneumonia, ascending urinary tract infections, venous
thrombosis, and pulmonary embolism. One case series of 44
patients showed that permanent outcomes were not tightly
correlated to neurological symptoms in the acute phase.22
Clinicians may consider discontinuing neurotoxic medications,
though data regarding their interplay with ODS is insufficient.11
Recent publications discuss the role of steroid administration
prior to rapid correction of hyponatremia, as well as the use of
minocycline and other anti-apoptotic drugs.12 Studies in rats
have shown that steroids have a protective effect and may
speed recovery, though there are no clinical trials in humans to
support this practice.23 This intervention deserves further study.

PROGNOSIS
Classically ODS was considered to have a very poor prognosis,
early on being a post-mortem diagnosis only identified upon brain
autopsy. With the increased knowledge of the pathophysiology
of ODS, and the advent of MRI, primary prevention and early
diagnosis have significantly improved the disease outcome.
Most patients survive if there are no serious complications like
aspiration, sepsis or pulmonary thromboembolism.24 In a recent
cohort study examining clinical outcomes and factors predictive
of prognosis in ODS, it was concluded that almost half of the
patients who develop ODS make a meaningful clinical and
functional recovery.18 There is a case report by W El Mogahazy
et al. describing a patient’s recovery from a locked-in state to
ambulation with aid, fluid speech, and swallowing.11
Despite improved overall outcomes, there has been little success
in defining prognostic factors for ODS. Notably, studies have
shown that although MRI is key in diagnosing ODS, the size of
the lesion on MRI cannot be directly correlated with the clinical
outcome. In a retrospective case series by J Radford et al., MRI
J La State Med Soc VOL 169 JULY/AUGUST 2017
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findings from Mayo Clinic patients with CPM were correlated
with their clinical outcomes at discharge and last follow-up. The
study concluded that the extent of lesion abnormality found
on MRI was not associated with the clinical outcome of the
patient, emphasizing the importance of avoiding “a premature
pessimistic prognostication based on severe radiologic
abnormalities.”19 In another study it was shown that a favorable
outcome for ODS patients was more likely in patients who had
a higher Glascow Coma Scale score at hospital entry, less severe
hyponatremia, and an absence of concurrent hypokalemia at the
time of diagnosis.18 Findings of both these studies are valuable
to physicians in evaluating a prognosis and counseling patients
and caregivers about disease outcomes.

CONCLUSION
Osmotic Demyelinating Syndrome historically arises as a
serious complication of rapid correction of hyponatremia, yet
its manifestations seem to be influenced by a multifactorial
process. Theories on current models of the pathogenesis of
ODS have elucidated the various metabolic pathways involved
in its development helping to explain how various conditions
independent of changes in serum electrolytes, including the
patient’s nutritional status, and predisposing illnesses like
diabetes, renal failure and post liver transplantation may
predispose certain patient populations to developing ODS.
In current practice, the diagnosis of ODS is definitively made
using MRI, yet the lesions identified on brain MRI may not
always correlate with the patient’s clinical presentation. Patients
may span a spectrum of clinical manifestations involving
extrapontine and/or pontine symptoms or may even be clinically
asymptomatic despite lesions identified in those regions on
brain MRI. The extent of imaging findings also depends on the
time course of ODS, as development of MRI changes have in
some cases been shown to be delayed in relation to the onset of
clinical symptoms. Management of ODS begins with prevention,
but once ODS has developed, the current treatment focuses
on supportive care with the significant intent of minimizing
secondary complications of neurological impairment, including
aspiration pneumonia, ascending urinary tract infections,
venous thrombosis, and pulmonary embolism. Studies on the
role of steroid administration and the use of minocycline and
other anti-apoptotic drugs have shown benefit in animal models,
though to date there are no clinical trials in humans proven to
support this practice. Despite improved overall outcomes of
ODS thanks to primary prevention and early diagnosis, defining
prognostic factors are still being determined. We hope that this
review will further endorse and aid in the proper diagnosis of
ODS and its suitable management through the understanding
of clinical and imaging correlations and outcomes, and the
comorbid factors that may predispose the development of ODS
in certain patient populations.
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Pledget Induced Cardiogenic Shock
Following a Minimally Invasive
Aortic Valve Replacement
Alexandra E. Tedesco, Victor E. Tedesco IV, MD
Within the last decade, minimally invasive valve replacements have become exceedingly
popular, and as a result, so has the rise of technology aimed at refining and simplifying these
techniques. With new technology, new complications are inevitable. We present a routine
Minimally invasive aortic valve replacement through a right anterior minithoracotomy
complicated by pledget impaction in a coronary artery.

INTRODUCTION
Minimally invasive aortic valve replacement (MIAVR) through
a right anterior minithoracotomy has become an increasingly
utilized and accepted alternative to traditional sternotomy
in patients in need of aortic valve replacement because of
the decreased surgical trauma and more favorable cosmetic
outcomes.1 Furthermore, MIAVR has been associated with lower
perioperative morbidity and comparable long term survival
rates.1,2 We provide an account of a MIAVR case complicated
by pledget induced cardiogenic shock. To the best of our
knowledge, this report is the first of its kind within the literature.

CASE REPORT
A 67-year-old woman presented to the hospital complaining of
severe dyspnea on exertion. Physical exam revealed a 4/6 midsystolic ejection murmur over the right second intercostal space.
An echocardiogram revealed severe aortic stenosis with 68mm
gradient and a .9 cm2 aortic valve area with good left ventricular
function. The patient also had mild mitral regurgitation. A
coronary artery angiogram was normal. These findings were
indicative of symptomatic critical aortic stenosis and a MIAVR
was planned.
During the surgery, femoral cannulation was used for
cardiopulmonary bypass. An incision was made anteriorly
over the right, third rib. The aorta was exposed through the
second interspace. CO2 was infused into the pericardial well,
and antegrade cold blood cardioplegia given through the aortic
root. A transverse aortotomy was made and the calcified valve
excised. Pledgeted sutures were attached to the aortic annulus
and the sewing ring of a mosaic porcine valve (21 mm), and the
valve parachuted into position. Each suture was tied with the
COR-KNOT device and deemed to be intact. The aorta was closed
in a standard fashion. The crossclamp removed and patient
rewarmed. The patient quickly returned to a sinus rhythm
and subsequently was easily weaned from cardiopulmonary
bypass. Following Protamine administration, the femoral,
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arterial, and venous cannulae were removed. Transesophageal
echocardiogram revealed normal left ventricular function
and no evidence of a paravalvular leak. The cardiopulmonary
bypass and aortic cross-clamp times were 81 minutes and
61 minutes, respectively. After approximately 15 minutes of
being off cardiopulmonary bypass, with the wounds essentially
closed, the patient suddenly became hemodynamically
unstable and developed significant dysrhythmias. The patient’s
systolic arterial blood pressure dropped to the 50s, and she
subsequently became asystolic. We quickly began CPR. The
femoral artery and vein was re-exposed and the patient was rehepariniazed. The patient was placed back on cardiopulmonary
bypass. At this point, transesophageal echo revealed severe
global left ventricular dysfunction with an ejection fraction
of around 10%. At this point, we were concerned that were
was potentially something wrong with coronary flow and the
decision was made to convert to a sternotomy. The aorta was
crossclamped and cold blood cardioplegia again given through
the aortic root. The aortotomy was reopened and examination
of the coronary ostia revealed a pledget lodged within the left
main coronary artery. The pledget was removed. A thorough
search revealed the source of the pledget. A suture tied with the
assistance of the COR-KNOT device had popped with the suture
still intact in its location, but only half of the suture was in the
aortic annulus and the valve sewing ring. A new valve suture
was placed to cover this location. The aorta was reclosed in the
same manner described previously. The patient was weaned
off the cardiopulmonary bypass and wounds were closed in
the usual fashion. Transesophageal echocardiogram revealed
no aortic insufficiency, and left ventricular function returned
to normal. The patient left the operating room in guarded but
stable condition. Postoperative care was uneventful, and the
patient recovered well.
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DISCUSSION
As the use of minimally invasive procedures (aortic and mitral)
continues to rise exponentially, so will new technological
advances aimed at making these procedures safer for the patient
and technically easier for the physician. With new technology
and procedures, new pitfalls and potential complications will
inevitably arise.
Minimally invasive valve sutures can be tied either manually,
through a knot pusher, or through an automated device such as
the COR-KNOT. The COR-KNOT is an automated device intended
to eliminate one of the major drawbacks to MIAVR, the need for
remote knot-tying to secure the valve.
Research has shown that sutures tied using the COR-KNOT device
are generally stronger and more resistant to tensile forces than
a manually tied knot.3,4 The COR-KNOT device is also faster than
manual hand tying, thereby reducing cardiopulmonary bypass
and total operation time, which is associated with decreased
blood loss, shorter hospital stays, and lower in-hospital mortality
rates.5
Despite the benefits the COR-KNOT provides, surgeons must be
aware of the possibility of mechanical failure of the sutures and
the potential life-threating side effects.
We hope by reading about our experience with identifying
and treating such a complication, surgeons will keep this rare
potential event in the differential of patients with intraoperative
hemodynamic collapse. To the best of our knowledge, this
report is the first of its kind and will broaden understanding of
the clinical diagnosis of this type of case.
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Obturator Hernia,
'The Little Old Lady Hernia'
Taylor Carter, BA, David H. Ballard, MD, Peeyush Bhargava MD, MBA, Navdeep S. Samra, MD
Obturator hernia is a rare type of abdominal hernia that classically presents in elderly
women. We report the case of 78-year-old woman with progressive vomiting, obstipation,
and abdominal pain. Contrast-enhanced computed tomography showed a left-sided
obturator hernia, which was confirmed and treated at laparotomy. Demographics,
symptoms, imaging findings, and management of obturator hernias is reviewed.

INTRODUCTION
Obturator hernia is a rare variety of abdominal hernia. A classic
presentation is in elderly women with intermittent abdominal
colic and pain along the medial aspect of the thigh. Patients
with obturator hernia, if not diagnosed and treated promptly,
can progress to strangulation and bowel necrosis, leading to
significant morbidity and even mortality. Computed tomography
(CT) is a sensitive imaging modality, and treatment consists of
open or laparoscopic repair.1 The following case outlines the
treatment course of an elderly woman who presented with
bowel obstruction from an obturator hernia and underwent
successful surgical repair.

CASE PRESENTATION
A 78-year-old multiparous woman presented to the emergency
department with a five-day history of abdominal pain, nausea,
vomiting, anorexia, and obstipation. Emesis was initially
described as frequently occurring after meals and progressed
to feculent - described as brown in color with a foul odor,
without bile or blood. The patient denied fever, chills, worsening
of baseline shortness of breath, or chest pain. Pertinent past
medical history included ischemic stroke with residual blindness,
chronic obstructive pulmonary disease from extensive smoking,
and peptic ulcer disease. She denied prior abdominal surgery.
Physical exam revealed a distended abdomen with bulge
and point tenderness in the right groin area. Digital rectum
exam revealed no masses or blood. Pertinent labs revealed
leukocytosis, hemoconcentration, elevated blood urea nitrogen,
hyponatremia, and hypochloremia. CT showed a massively
distended stomach, dilatation of the proximal jejunum with
a transition point, and a left-sided herniated small bowel
loop between the obturator externus and pectineus muscles
(Figure 1A and 1B). After brief resuscitation and nasogastric
tube insertion, the patient was taken urgently to the operating
room. At laparotomy, intraoperative assessment was significant
for dilated stomach, moderate amounts of serous fluid, and
a Richter type hernia in the obturator foramen (Figure 2). The
hernia was then reduced, and the left obturator canal defect
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was repaired using two figure of eight sutures. The incarcerated
bowel initially showed edema and congestion but had no
obvious signs of perforation or necrosis. After allowing the
incarcerated bowel to rest, the congestion and edema resolved
thus no resection was performed. Postoperatively the patient
was placed intensive care unit where she had some respiratory
issues. Upon investigation, her chronic obstructive pulmonary
disease was characterized as terminal Global Initiative for
Chronic Obstructive Lung stage 4 with an FEV1 of 26%. She
responded and stabilized on bronchodilators and inhalers. The
patient’s postoperative recovery course was unremarkable but
given her terminal end stage lung disease, she was offered
hospice care and was amenable to this course of action.

Figure 1: A. Contrast-enhanced CT axial image at the level of the pubic symphysis
showing the herniated small bowel loop (solid arrow) between the obturator externus
and the pectineus muscles.

DISCUSSION

Figure 1: B. CT Scan Coronal Reconstruction– Dilated stomach (asterisks) and small
bowel (dashed arrow) loops are consistent with small bowel obstruction. Left obturator hernia (solid arrow) is also seen.

Figure 2: Intraoperative view of Richter Type obturator hernia.

Obturator hernias are typically known for their classical
presentation in “little old ladies” and their difficult clinical
diagnosis. Risk factors for obturator hernia are increased intraabdominal pressure which can be caused by conditions such as
chronic obstructive pulmonary disease, and multiparity, which
were present in the case at hand; additional risk factors include
constipation and ascites.2 Rapid weight loss associated with
increased space in the obturator canal is another common risk
factor observed in association.2,3 The increased space appears
to ease the entrance of bowel leading to an increased risk of
entrapment. The incidence seems to be much higher in females
according to one article that states that 85% of patients are
female due to their broader pelvis and wider obturator canal.2
Although predominantly females are affected it can sometimes
present in little men in whom malnutrition or chronic illness
contributed to weakened tissues around the obturator foramen
with ensuing hernia formation.4 Clinical diagnosis can be quite
a challenge due to the vague symptoms at presentation.5 In
most cases, patients present with non-specific aching or dull
abdominal pain with nausea and vomiting. In rare instances,
pain in the distribution of the obturator nerve can be described
and are clinically described as the Howship-Romberg sign.5
Prompt diagnosis is important because obturator hernias have
the highest mortality amongst other abdominal wall hernias
with rates as high as 40%.6,7 The mortality is due to strangulation
of the bowel, which can cause necrosis, rupture, and eventually,
lead to bacterial peritonitis with associated significant morbidity
and mortality even when treated. The increased mortality is
also associated with the multiple comorbidities and the older
age of the “characteristic” obturator hernia patients.8 In one
retrospective study of 20 consecutive patients with obturator
hernia, the mortality rate was noted to be 47.6%.9			
						
Diagnosis is established by CT imaging, which allows one to
view the obturator canal and the contents protruding through
it. It confirms bowel obstruction, identifies the transition point
at the level of the obturator canal, and can also identify necrotic
bowel. Typically, the CT is performed with oral and IV contrast,
but sometimes patients with bowel obstruction do not tolerate
oral contrast. In such a situation CT is performed only with IV
contrast. Although CT is a valuable tool, according to one
specific case an obturator hernia was not noticed because it
only contained a small part of the bowel wall, which is called
a Richter type hernia.5 Richter type hernias are an abdominal
hernia in which only part of the circumference of the bowel is
entrapped and strangulated in the hernial orifice.10 Many times
the diagnosis can be presumed, but confirmation usually occurs
intra-operatively.
				
After diagnosis, immediate surgical repair is indicated to prevent
further ischemia, necrosis, and risk of perforation, which could
lead to peritonitis, septic shock and death.11 Although open
repair is a commonly used and effective method of reducing
abdominal hernias including obturator hernias, laparoscopic
repairs have been described and may become the preferred
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method. Prospective studies have shown that laparoscopic
repair has advantages of postoperative pain reduction, short
recovery period, earlier return to work, better cosmetic results,
and cost-effectiveness.”12-14 One such study also demonstrated
that in 16.7% of the cases diagnosis and repair of additional
unexpected hernias were made that would have been
undetected and unrepaired with more traditional approaches.14
In conclusion, an obturator hernia is a rare type of hernia that
is known to be difficult to diagnose and can cause significant
morbidity and mortality. Recognizing the appropriate clinical
signs and symptoms and early performance and interpretation
of CT is key to prompt diagnosis. Delays in diagnosis can lead
to necrosis of bowel with rupture and peritonitis, thus making
mortality more likely. Prompt diagnosis hastens the time to
reach the operating room for surgical management and lessens
the amount of ischemia/necrosis and risk of perforation of the
bowel.
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An Elderly Man with a Swollen Knee,
Significant Ecchymosis, and Minimal Knee Pain
David Aamodt, BA; Michael Serou, MD/PHD, and Harold Neitschman, MD
A 72-year-old man presents with left knee pain and swelling over several days. The pain and swelling started
after he felt a “pop” when bending to pick up an object off the floor. His past medical history is significant for
type 2 diabetes mellitus. Physical exam revealed significant ecchymosis on the anterolateral aspect of the
thigh. There was a minimal amount pain upon knee flexion.

2
1 Figure 1. Lateral knee radiograph shows
suprapattellar swelling.

3

4

Figure 2,3,4. Sagittal and axial PD MR images demonstrate tearing of quadriceps tendon and edema of vastus lateralis muscle with
hematoma at musculotendinous junction.

DISCUSSION
A myotendinous strain occurs when there is excessive stretch on
a muscle or tendon. Strains tend to occur in muscles that cross
two joints, have a higher density of fast twitch muscle fibers, and
undergo eccentric contraction.1
Strains can be classified according to the amount fiber disruption
associated with the muscle or tendon injury. A first degree strain
results in microscopic disruption of less than 5% of fibers without
gross anatomical distortion. Patients often present clinically with
functional, but painful muscle contractions in the setting of mild
pain and swelling.2,3 A moderate, or second degree strain, results
in a partial thickness macroscopic loss of fibers. However, the
myotendinous unit remains intact and tendon fiber continuity
remains. Clinical presentation will show moderate pain and
swelling associated with weak and painful muscle contractions.
Third degree strains result in complete disruption of the tendon
unit with or without retraction. High grade strains are associated
clinically with weak and painless muscle contractions.2,3
The most commonly strained muscles of the lower extremity
are the hamstrings, rectus femoris, and gastrocnemius muscles.2
Strains represent 30% of sports related injuries and tend to
occur in patients playing soccer, track and field, basketball,
and football, as these sports require rapid acceleration and

deceleration. Muscle strains occur in the setting of overuse,
inadequate stretching, and violent eccentric contraction.3
Complete tendon tears occur in less than 1% of the population
and usually begin in the 5th and 6th decade of life without
gender predilection.3 Full thickness tendon tears often occur
as the end result of repetitive microtrauma or secondary to
weakening by other chronic medical conditions such as gout,
diabetes, hyperparathyroidism, and collagen vascular diseases.4
Plain films of a quadriceps muscle strains will appear normal in
1st and 2nd degree strains, but may display an inferiorly displace
patella in 3rd degree full thickness tears. Also, soft tissue swelling
may be present. Short inversion time inversion-recovery (STIR)

"Muscle strains occur in the
setting of overuse, inadequate
stretching, and violent eccentric
contraction."
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or fat-suppressed T2-weighted sequences enable detection
of edematous changes in the musculotendinous unit and are
the imaging modality of choice for muscle strains.1,5 A normal
quadriceps tendon will have a laminated appearance. A T1
weighted image of a strain will show discontinuous hypointense
fibers surrounded by decreased signal intensity from edema and
hemorrhage. The T2 weighted images will show hyperintense
fluid and hemorrhage near the tear site. Partial tears (grade I and
II) will show variable thickening, increased signal intensity, and
continuity of fibers near the tear site. The edema in a 1st degree
strain may track along the muscle and create a “feathery” margin.2
A 2nd degree strain is often accompanied by a hematoma at the
myotendinous junction and perifascial fluid collections.1,5 T2
weighted images of a 3rd degree strain show increased signal
intensity with discontinuous fibers.3
Conservative treatment of partial tears consists of immobilization
and range of motion exercises. Surgical intervention should
be completed within 48 hours for end-to-end tendon repair.3
Several studies have shown that significant morbidity exists in
delaying surgical treatment. In one study by Siwek and Rao, six
patients undergoing delayed surgical treatment fared far worse
than thirty patients receiving prompt treatment.6
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Postpartum Coronary
Arterial Spasm
Sameh Askandar, MD, David Flatt, MD, Daniela Rosu, MD, Rami N. Khouzam, MD
Background: Acute coronary syndrome (ACS) during postpartum period is rare. In the current manuscript we present a case of a
postpartum patient who developed ACS attributed to coronary vasospasm in the absence of vasocontrictive medication or smoking. This
condition resolved with intracoronary injection of nitroglycerine and verapamil.
Case: A 26-year-old woman, postpartum day five, presented with a sudden onset of chest pain and an acute ST-segment elevation on ECG.
Coronary artery catheterization showed multiple areas of spasm, which was relieved by intracoronary injection of nitroglycerine and
verapamil. Post-catheterization hospital stay was uneventful and the patient was discharged in a stable condition.
Conclusions: Early diagnosis and treatment of ACS in the peripartum period is crucial. Vasospastic coronary disease should be included
in the differential diagnosis of peripartum chest pain. Nitrates are still considered the best treatment option with or without calcium
channel blockers for both recurrence and prevention.

INTRODUCTION
Pregnancy and the peripartum state create a hormonal milieu
that increases the incidence of a variety of cardiovascular
pathologies with acute cardiomyopathy and coronary
dissection considered to be the most commonly known. We
report a rare case of coronary arterial spasm, including spasm of
the left main, presenting as acute coronary syndrome. We also
describe several potential pathophysiological explanations and
etiologies for this rare but potentially life threatening condition.
Additionally, we suggest different management strategies of
peripartum coronary vasospastic disease and we provide a
review of the literature.

CASE PRESENTATION
A 26-year-old African American woman, G5P5, with morbid
obesity (BMI=35.2), but no significant medical or previous
cardiac history, presented one week postpartum with squeezing
chest pain (7/10) radiating to both shoulders. Family history was
positive for premature coronary artery disease manifested as
myocardial infarction in her father at the age of 31. The patient
denied any history of tobacco, alcohol, cocaine, or other illicit
drug use.
On initial physical examination, her blood pressure (BP) in the
right arm was 163/100 mmHg, and in the left arm was 160/98
mmHg. Her heart rate was regular at 73 beats per minute (bpm).
She was alert and oriented. Heart sounds were normal. Physical
exam was otherwise unremarkable.
An initial troponin level was 8 ng/ml (N: 0.00-0.045). BNP 379 pg/
mL (N: 0.00-100). ECG showed inverted T waves in levels V1 and
V2, (Figure1). Echocardiography revealed normal left ventricular
systolic and diastolic function with an ejection fraction of 55%, no

valvular abnormality, and a minimal pericardial effusion. Cardiac
catheterization revealed normal coronary arteries. Based on
this presentation, myo-pericarditis was initially suspected. The
patient was treated with non-steroidal anti-inflammatory drugs
(NSAIDs) and her pain diminished. She was discharged home.
Three days later, the patient presented to the hospital with
another episode of severe chest pain (10/10), an elevated serum
troponin level of 19ng/ml, and electrocardiographic changes
suggestive of acute inferior ST-segment elevation myocardial
infarction (STEMI) (Figure 2). Coronary arteriography revealed
new diffuse arterial spasm, including spasm of the distal left
main (Figure 3). Diffuse spasm was relieved by a combination
of high doses of intracoronary nitroglycerin, 600 micrograms
(mcg) in total, and verapamil, 900 mcg in total (Figure 4). An
intra-aortic balloon pump (IABP) was placed for 48 hours to
increase coronary perfusion via improved diastolic coronary
filling. The patient was also started on intravenous nitroglycerin
and nicardipine drips for 48 hours.
Oral medications initiated as an inpatient and continued at
discharge included: diltiazem, nitroglycerin, L-arginine, Aspirin,
clopidogrel, and a statin. She was discharged home in a stable
condition, and remained both stable and asymptomatic until
seen at her two month follow-up visit.

DISCUSSION
The incidence of ischemic heart disease is low in women in
the reproductive age. This risk increases by three-fold to fourfold during pregnancy. Coronary dissection accounts for up to
33% of myocardial infarctions in the postpartum period, and
atherosclerotic disease with coronary thrombosis is the culprit
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Figure 1. 12 lead ECG showing normal sinus rhythm at a rate of 59 beats per minute,
a normal axis and no acute ischemic changes.

Figure 2. 12-lead ECG showing normal sinus rhythm at a rate of 68 beats per minute
and inferior ST-segment elevation in leads II, III, and aVF, with reciprocal ST depression
in V3, V4, and aVL.

Figure 3. Selective left coronary arteriogram, LAO caudal view, showing diffuse
spasm, including spasm of the distal left main.

Figure 4. Selective left coronary arteriogram, LAO caudal view after injection of
intracoronary nitroglycerin and verapamil, showing near resolution of severe diffuse
spasm of left coronary system.

in 21%. Coronary arterial spasm contributes less than 1% of
postpartum complications noted on cardiac catheterization.1
Vasocontrictive agents such as ergonovine, bromocriptine, and
prostaglandin E2, which are frequently used during pregnancies,
have been shown to increase the incidence of peripartum
vasospasm.

segment but it can sometimes involve the mid-segments or
even the base of the heart, giving symptoms that mimic a
myocardial infarction (MI).2 The most widely accepted theory
is catecholamine-mediated vascular dysfunction causing
coronary artery vasospasm and leading to ST elevation in the
anterolateral leads.3

Takotsubo cardiomyopathy should also be included in the
differential diagnosis of peripartum chest pain. This is a transient
systolic dysfunction that can be precipitated by emotional or
physical stress. Classically, it involves the left ventricular apical

Differentiating features between Takotsubo cardiomyopathy
and acute coronary vasospasm include the presence of global
wall motion hypokinesis or apical ballooning in Takotsubo
cardiomyopathy, as opposed to regional wall motion abnormality
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usually falling in the distribution of a specific coronary artery
found in coronary vasospasm. In addition, the diagnosis of
Takotsubo cardiomyopathy appears to be less likely in patients
with troponin T greater than 6ng/mL or troponin I greater than
15ng/mL, and its pattern doesn’t fall into the distribution of a
single coronary artery.4 In our case the patient had a troponin-T
level of 19 ng/ml, and echocardiography didn't show any of the
classic wall motion abnormalities usually described in Takotsubo
cardiomyopathy.
First described by Prinzmetal et al. in 1959, coronary arterial
spasm is a reversible cause of myocardial ischemia commonly
manifested by ST-segment elevation on the ECG.5 By definition,
it is a dynamic brief reduction in the luminal diameter of
the epicardial coronary arteries attributed to an increase in
vasomotor tone and eventually leading to myocardial ischemia.6
The complete pathogenesis of coronary arterial spasm is not
fully understood and includes a multifactorial process. The most
acceptable hypotheses include the hyperactivity of coronary
smooth muscle cells to constrictor stimuli (catecholamines,
acetylcholine, and histamine), intrinsic endothelial dysfunction,
and inappropriate regulation of alpha-adrenergic receptors of
the autonomic nervous system.7
Coronary arterial spasm more commonly affects younger
patients and it is associated with other vasospastic conditions
including migraine headaches and Raynaud’s phenomenon.8
The incidence of coronary arterial spasm is decreasing
secondary to medications that indirectly diminish it, especially
calcium channel blockers.7 Consequently, this rare condition
is becoming less recognized and hence less considered in the
differential diagnosis list of clinicians.9

PATHOPHYSIOLOGY OF PERIPARTUM CORONARY
VASOSPASM
Nitric oxide (NO); a vasodilator released by the endothelium,
is an important regulator of coronary vascular tone. In
endothelial dysfunction, there is commonly a deficiency in
endothelium-mediated vasodilatation leading to coronary
spasm at the injured segment.10 Houck has suggested that
endothelial dysfunction in the peripartum period is attributable
to an immune-mediated process that can lead to postpartum
dissection, thrombosis, or spasm. This abnormal immune
response is activated by circulating fetal antigens that induce
the production of antibodies against foreign antigens. These
antibodies can cross-react with the coronary endothelium
resulting in inflammation and impairing endothelial function.
Consequently, patients with postpartum myocardial infarction
may benefit from plasmapheresis treatment and intravenous
immunoglobulin to suppress the antibody load.11
In addition, both hormonal and hemodynamic changes present
during pregnancy and the postpartum period have been
suggested as causes of coronary arterial spasm. Authors have
shown that estrogen has both short and long-term effects on
the coronary vasculature. Estrogen has short-term coronary

vasodilatory effects mediated by the increased production of
nitric oxide. As a result, the incidence of vasospastic angina
during pregnancy is unlikely. This may also explain the increased
incidence of coronary arterial spasm in the postpartum period
with the sudden drop of estrogen levels.12
Oxytocin hormone has also been identified as a potential inducer
of peripartum coronary arterial spasm. Plasma levels of oxytocin
rise significantly during labor. It is notable that exogenous
oxytocin is occasionally used in the peripartum period to increase
uterine contraction. Oxytocin is a vasoactive peptide that causes
relaxation of the smooth muscle decreasing arterial resistance
and consequently leading to hypotension and tachycardia. In
addition, this hormone has a vasocontrictive effect on coronary
arteries. These concurrent mechanisms of oxytocin result in an
oxygen supply and demand mismatch that can be manifested
by chest pain, myocardial necrosis, and classic ischemic changes
on the electrocardiogram. These ischemic manifestations are
more pronounced in atherosclerotic coronary arteries, but can
also be present in normal coronary vasculature.13

"Coronary dissection accounts for

up to 33% of myocardial infarctions
in the postpartum period, and
atherosclerotic disease with coronary
thrombosis is the culprit in 21%."

DIAGNOSIS
Both experimental and clinical studies have shown that
intra-coronary nitroglycerin administration can increase
the angiographic cross-sectional area of normal coronary
arteries by 30% to 50% of baseline.14 Nitroglycerin not only
augments myocardial oxygen supply by dilating epicardial
coronary arteries and increasing subendocardial blood flow,
but also diminishes myocardial oxygen demand by dilating
both peripheral arteries and veins, leading to a decrease in
left ventricular preload and afterload.15 However, tolerance is a
common and well-documented problem in animal models that
is also widely accepted to be present in humans.16 The diagnosis
of coronary spasm is classically made angiographically by
showing vasoconstriction that reverses with administration of
nitroglycerin intravenously or directly to the coronary arteries.8
Diagnosis can also be confirmed with the intracoronary
injection of acetylcholine (Ach) to induce coronary arterial
spasm, this, however, should be used with caution and reserved
for only rare conditions, in view of the possible risk of severe
intractable spasm leading to possible arrhythmia or death.
The 2011 ACC/AHA guidelines had the provocation test as a
class IIb recommendation in life-threatening cases with known
anatomy.17
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TREATMENT

CONCLUSION

Sublingual or oral administration of nitroglycerin or isosorbide
dinitrate can treat coronary vasospastic attacks. The failure of
nitroglycerin containing medications to relieve coronary spasm
in some patients may be explained by: 1) coronary spasm related
decreased blood flow to the vasa vasorum that prevents drug
delivery to the stenotic segment and 2) systemic vasodilatation
by nitroglycerine that can induce a sympathetic reflex which
works against the intended therapeutic effect.18

Myocardial infarction is rare in the postpartum period and
coronary spasm is one of its least probable causes, making its
diagnosis difficult and potentially easily missed. Physicians
should consider this condition in their differential diagnosis in
cases of postpartum myocardial infarction, and in patients with
myocardial ischemia and normal coronary angiograms. Although
there are many treatment options, nitrates are still considered
the best treatment measure. Intracoronary administration of
nitroglycerin has been shown to be effective in refractory cases
and can be administered either in isolation or in combination
with calcium channel blockers to prevent recurrent spasm.

For these reasons, administration of nitroglycerin via the
intracoronary route is the ideal treatment strategy for
severe and /or refractory coronary arterial spasm during
coronary catheterization. This allows higher concentrations
of nitroglycerine and its direct smooth muscle relaxing effects
at the site of the coronary spasm.8 Resistance to intracoronary
nitroglycerin does exist and may be the result of the inability of
ischemic myocardium to metabolize nitrates. In such settings,
intracoronary calcium channel blockers should be considered.
Calcium channel blockers have been shown to be superior to
nitroglycerin in the treatment of spasms and the prophylaxis
against future attacks.
The RhoA/ROCK pathway is one of the mechanisms that play
a central role in coronary vasospasm.19 In this pathway, Rhokinase acts to increase vascular smooth muscle contraction by
reducing myosin phosphatase activity and displaying a “calcium
sensitization” effect. Fasudil is a potent Rho-kinase inhibitor that
has shown to be effective in treating patients with vasospastic
angina. Masumoto et al. demonstrated that Fasudil was effective
in reducing acetylcholine-induced coronary spasm but had no
effect on non-spastic segments. This suggests that Fasudil may
be a more selective alternative to calcium channel blockers in
the treatment of coronary arterial spasm.20
L-Arginine may also be an effective treatment for coronary
vasospasm. L-arginine is the precursor of endothelium released
NO, which is the most important vasodilator derived from
the endothelium. Egashira et al. found that L-arginine is an
effective vasodilator of coronary microvasculature in patients
with microvascular angina. Nevertheless, this study failed
to demonstrate any vasodilating role of L-arginine in large
epicardial vessels.21 Therefore, further studies are necessary to
prove the effectiveness of oral L-arginine in coronary arterial
spasm.
This case of life-threatening multivessel coronary arterial spasm
appears to have been caused by pregnancy related endocrine
changes and/or an aberrant response of the immune system
that may have been triggered by fetal antigen. To the authors’
knowledge, there are very few peripartum cases reported in
the literature. There appears to be an increased incidence of
peripartum coronary arterial spasm in multigravida patients,
and these patients typically have an excellent response to
intracoronary nitroglycerin and verapamil. All of this deserves
further investigation.
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CLINICAL CASE OF THE MONTH

Abdominal Pain in a 39-year-old Man
with Recent International Travel
Walter Liszewski, MD, Seema Walvekar, MD, Fred A. Lopez, MD

CASE PRESENTATION
A 39-year-old man presented to the emergency department
with a five-day history of right upper quadrant pain, nausea,
subjective fevers, fatigue, decreased appetite, myalgias, and
pain with deep inspiration. The patient denied any vomiting,
constipation, diarrhea, cough, or shortness of breath. Although
the patient’s symptoms had improved since their onset, the
patient was concerned about his ongoing abdominal pain.

Additionally, total serum creatinine kinase, lipase, and lactic
acid were all within normal limits. The patient’s HIV and acute
hepatitis tests were non-reactive.
An abdominal ultrasound revealed an approximately 5 X 4 X 3 cm
lobulated echogenic hepatic mass in the right hepatic lobe; the
liver was enlarged at 21 cm in length. No biliary duct obstruction
or dilation was observed. The mass was further characterized
with a triple-phase MRI which showed a 5.8 X 5.7 cm mass with
central necrosis and adjacent edema (figure 1).

The patient denied a history of intravenous drug use. He
worked as a bartender, and he admitted to numerous recent
sick contacts. The patient also admitted to distant travel to rural
Ecuador as a teenager, and more recently, he spent three months
in Northern India four months before presentation. Before going
to India, the patient attended a travel clinical where he received
prescriptions for malaria prophylaxis and azithromycin should
he develop severe diarrhea. He also received instructions on
food safety in developing countries. The patient stated that
he completed his entire course of malaria prophylaxis, and
although he only consumed cooked foods and bottled water, he
had several episodes of diarrhea during his travels. For the first
episode of diarrhea, the patient took his pre-prescribed course
of azithromycin, but for subsequent episodes, he obtained
unknown antibiotics from local pharmacies. The patient denied
any episodes of hematochezia, and he denied noticing worms
in his stool.
At the time of presentation, the patient had a pulse of 88/
minute, temperature of 98.6 °F, respiratory rate of 21/minute,
and blood pressure of 105/64 mmHg. Abdominal exam
revealed normoactive bowel sounds and pain with palpation
and percussion of the right upper quadrant without rebound
or guarding. Murphy’s sign and splenomegaly were not
appreciated. The lungs were clear to auscultation. The patient’s
white cell blood count was 17,900 cells/uL (normal range 4,50011,000 cells/uL) with a normal differential. The patient was
mildly hyponatremic at 132 mmol/L (normal range135-146)
and hypokalemic at 3.5 mmol/L (normal range 3.6-5.0). Total
protein was elevated at 8.9 g/dL (normal range 3.6-5.2), with a
normal albumin at 4.2 g/dL (normal range 3.4-5.0 g/dL). Total
bilirubin was elevated at 1.5 mg/dL (normal range <1.3 mg/
dL) as was alkaline phosphatase at 135 units/L (normal range
20-120 units/L); both AST and ALT were within normal limits.
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Figure 1. Coronal image of a triple-phase MRI with contrast of the abdomen.
Arrow points to a large, walled mass with a central hypodensity in the liver that was
subsequently identified as an amoebic abscess.

The patient initially received piperacillin-tazobactam for a
possible bacterial hepatic abscess. However, given his recent
travel history, the possibility of a parasitic abscess could not be
excluded. The patient’s abdominal pain did not improve with
piperacillin-tazobactam, and on the second hospital day the
abscess was drained percutaneously. The abscess drained a
purulent, dark-brown material, and the Gram stain was negative
for any organisms. Following the Gram stain, the patient was
started on metronidazole for a presumed amoebic abscess.
Within a day of draining the abscess and initiating metronidazole,
the patient’s abdominal pain began to resolve. The patient was
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discharged on a ten-day course of metronidazole and a sevenday course of paromomycin. Prior to discharge, a serum sample
was sent to a reference lab for amoebic serology studies. Several
weeks later, serologic testing came back positive for antiamoebic antibodies.

DISCUSSION

into a larger cyst.2,7 Symptoms of an amoebic liver abscess (ALA)
include right upper quadrant tenderness, generalized abdominal
pain, fever, and weakness.14 The time from the development of
an ALA to clinical presentation can vary from as soon as a week
to more than a month. Similar to our patient, individuals with an
ALA will frequently admit to a distant history of abdominal pain
and diarrhea that later resolved.13

Epidemiology, Pathophysiology, and Clinical Presentation
The genus Entamoeba contains numerous species, three
of which, E. histolytica, E. dispar, and E. moshkovskii, can be
pathogenic in the human colon.1 It is estimated that 40-50
million people are infected annually with Entamoeba species,
and that there are 40,000-100,000 deaths annually due to these
infections.2 Most Entamoeba infections are due to E. dispar,
followed by E. histolytica and E. moshkovskii. E. dispar infection
was believed to be non-pathogenic; however, it is now known
to be pathogenic, albeit less frequently than E. moshkovskii and
E. histolytica.3-6 Both E. moshkovskii and E. histolytica are capable
of invading the colonic mucosa and extra-colonic organs,
particularly the liver. Until recently, E. dispar was believed to only
colonize the colon, however, extra-colonic organ involvement,
including the liver, has been reported.3,7
Entamoeba species are endemic in most parts of the developing
world. In industrialized countries, most cases occur in immigrants
or in individuals who have traveled to endemic areas, although
men who have sex with men and institutionalized individuals
are also at an increased risk of infection. Infected individuals
will pass E. histolytica cysts in their feces, which, if ingested in
contaminated food or water, can cause infection in other hosts.2,7
Once ingested, trophocytes will undergo excystation in the
ileum and will migrate into and attach to the colonic mucosa.2
The excystation and migration process can take days to years to
occur.7 Approximately 90% of individuals with E. histolytica will
have asymptomatic infections, while 10% will develop amoebic
colitis. The colitis, due to penetration of the colonic mucosa by
trophocytes, may be self-limited and manifest as abdominal
pain, fever, and diarrhea with possible hematochezia.7 Although
uncommon, patients with ameobic colitis can also develop
more severe complications, such as fulminant colitis or bowel
perforations. Bowel strictures are also an uncommon long-term
complication.6,7 Given the high rates of asymptomatic infection,
there is ongoing research to identify the genetic hallmarks
associated with virulent strains of E. histolytica.8
Patients with ameobic colitis may also develop disseminated
amoebic infections; the most common extra-colonic site is the
liver, although the lungs, brain, and skin can also be infected.7,9-12
It is estimated that less than 1% of individuals infected with E.
histolytica infection will develop liver involvement. Typically
amoebic colitis occurs in the ascending colon, and since the
superior mesenteric vein drains into the right hepatic lobe, most
cases of invasive E. histolytica will involve this region of the liver.13
Due to inflammation and ultimately destruction of hepatocytes,
the invasive amoebas will cause small cysts that amalgamate

"It is estimated that 40-50 million

people are infected annually with
Entamoeba species, and that
there are 40,000-100,000 deaths
annually due to these infections."

Diagnosis and treatment
Patients with an ALA will classically present with right upper
quadrant pain, and will have a history of living or traveling to a
developing country. Additionally, if large enough, ALA can cause
jaundice due to biliary obstruction, as well as inferior vena cava
obstruction secondary to external compression by an abscess.13
On laboratory testing, patients will often have mild leukocytosis
without eosinophilia, as well as elevated c-reactive protein and/
or erythrocyte sedimentation rates.13,14
Broadly, there are two types of ALA: acute (patients who present
with less than ten days of symptoms) or chronic (patients who
present with greater than two weeks of symptoms). Patients with
acute abscesses tend to present with fevers, chills, and a severely
tender liver and abdomen, whereas patients with chronic ALA
tend to have a protracted course of less severe abdominal
pain. Patients with acute ALA will often have a normal alkaline
phosphatase with an elevate AST, while patients with chronic
ALA will have an abnormal alkaline phosphatase with a normal
AST level. Both acute and chronic abscesses respond well to
treatment, but acute abscesses are more prone to complications,
such as cyst rupture or suprainfection.13
Although imaging modalities can identify hepatic abscesses,
they are often unable to distinguish ALA from other infections,
such as Mycobaceterium tuberculosis, a hydatid cyst, or
bacterial cysts secondary to ascending cholangitis.13 Most
hepatic abscesses can be identified by ultrasound, which, for
an ALA, will show a homogeneous hypoechoic oval lesion. If
further imaging is need, a computerized tomography (CT) scan
or magnetic resonance imaging (MRI) can be used.6,13 Since ALA,
unlike pyogenic abscesses, contain few leukocytes, a 99mTc
scan can be used to distinguish the two. Using this modality, an
ALA will appear as a “cold” lesion with a “hot” rim, while an entire
pyogenic abscess will be “hot.”13
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There are several laboratory tests available to confirm the
diagnosis of amebiasis. Stool ova and parasites studies,
which are commonly used in resource poor areas, only have a
sensitivity of 25-60% in amoebic colitis and a sensitivity <10%
in patients with ALA.1,6 In patients not from endemic areas, antiamoebic serum serology tests are often the preferred method of
diagnosis. There are numerous commercially available antibody
assays which have sensitivities of 93.3-100% and specificities of
90.9-100%. There are also commercially available stool, serum,
and ALA purulence antigen testing kits which have sensitivities
of 54.5-100% and specificities of 93-100%.1 Entamoeba PCR
primers are also available which, unlike most antibody and
antigen assays, can distinguish Entamoeba specieis in stool and
ALA purulence samples.1,3
In non-endemic areas, patients with asymptomatic colonic
amebiasis should be treated with a luminal agent that will kill
amoebic cysts and trophocytes. The preferred luminal agents in
the United States are paramomycin or iodoquinol, although a
third agent, diloxanide furorate, can be used, but it has limited
availability.13 If a patient has symptomatic amebic colitis or
disseminated amebiasis, such as an ALA, a nitroimidazole agent
is given in addition to a luminal agent. The first line nitroimidazole
agent is metronidazole. Alternatives to metronidazole include
secnidazole, which is not available in the United States, and
tinidazole. If a patient cannot tolerate or fails treatment with a
nitroimidazole, chloroquine can be used instead. By the time an
ALA is diagnosed, most patients will no longer have amoebic
trophocytes or cysts in their colon. Failure to give ALA patients a
luminal agent concomitantly with a nitromidazole can result in
hepatic reinfection in up to 10% of cases.13,15
Symptoms in patients with a liver abscess frequently improve
within 72 hours of initiating metronidazole.14 If not treated,
there is a risk of spontaneous abscess rupture which, depending
on the location, can drain into the peritoneum, pleural cavity,
pericardium, or biliary tree. Such spontaneous ruptures can be
fatal.16 Although anti-amoebic agents are the primary treatment
of ALA, percutaneous drainage is indicated if a patient does not
improve within 3-7 days of initiating anti-amoebic therapy, if the
abscess has a wall thicker than 10 mm, if the abscess is larger
than 5 cm, or if the abscess is in the left hepatic lobe.13,16
After initiating treatment, some ALA may resolve in as little as
three months, but most will take six-nine months to fully resolve.
Due to the gradual resolution of the cysts, as long as the patient
remains asymptomatic, serial ultrasounds of the liver are not
indicated.16 Patients who undergo percutaneous drainage of
their abscess are more likely to have resolution of the abscess
sooner than those who only receive medical management.
Ultimately, long-term sequelae of properly treated ALA are
rare.13
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ECG CASE OF THE MONTH

Wide-QRS Rhythm in a Man with
a Clotted Dialysis Fistula
Bashar A. Ababneh, MD; Pramilla N. Subramaniam, MD; and D. Luke Glancy, MD

A 57-year-old man with diabetes mellitus, systemic arterial hypertension, and endstage kidney disease came to the hospital because his arteriovenous fistula used for
hemodialysis had clotted. His blood hemoglobin level was 12.8 g/dL (reference, 13.517.5); and serum chemistry levels were creatinine 6.7 mg/dL (0.7-1.3), sodium 132 mEq/L
(136-146), potassium 4.0 mEq/L (3.5-5.1), chloride 94 mEq/L (98-106), carbon dioxide
24 mEQ/L (23-29), calcium 9.1 mg/dL (8.4-10.2), and phosphorus 9.1 mg/dL (2.7-4.5). An
electrocardiogram was recorded (Figure 1).

Figure 1. ECG recorded on admission to the hospital. See text for explication.

What is your diagnosis?
Explication is on p. 110.

J La State Med Soc VOL 169 JULY/AUGUST 2017

109

JOURNAL OF THE LOUISIANA STATE MEDICAL SOCIETY

Figure 2. ECG recorded 3 weeks earlier. See text for explication.

DIAGNOSIS

REFERENCES

Accelerated idioventricular rhythm with 1:1 ventricular-atrial
conduction; a single supraventricular premature complex.

1.

The wide (0.16 seconds) QRS complexes occurred regularly at a
rate of 103 beats per minute, had a rightward axis, and were not
typical of right or left bundle branch block. Retrograde P waves
closely followed each QRS, were negative in the inferior leads
and leads V5, and V6, and were positive in leads V1, V3, aVL, and
aVR.
The patient had experienced a similar episode of accelerated
idioventricular rhythm 3 weeks earlier and had spontaneously
reverted to sinus bradycardia at a rate of 56 beats/minute. His
P waves then were upright, broad (0.15 seconds) and notched
in most leads, and the initial component in lead V1 was upright
and tall. These changes suggested biatrial enlargement with
interatrial block. The PR interval was long (0.25 seconds). The
QRS complexes, ST segments, and T waves were normal (Figure
2).
Accelerated idioventricular rhythm looks like ventricular
tachycardia, but with a slower rate (50-110 beats/min).1 It usually
occurs in person with heart disease but is less ominous than more
rapid ventricular tachycardias. As in this patient, accelerated
idioventricular rhythm has often reverted spontaneously to
sinus rhythm.1
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RADIOLOGY CASE OF THE MONTH

TB or Not TB...
That is the Question
Kartik Kansagra, BS, Stefan Ploch, MD, Harold R. Neitzschman MD

45-year-old female presenting initially with fever, nonproductive cough, night sweats,
pleuritic chest pain, fatigue and weight loss over the past month.

RADIOLOGIC DIAGNOSIS
Diffuse Miliary Interstitial Pattern of Blastomycosis

CASE REPORT
This is a case report of a 45-year-old woman who presented
initially with fever, nonproductive cough, night sweats,
pleuritic chest pain, fatigue, and weight loss over the past one
month. Additionally, her past medical history was significant
for a kidney transplant. Her medications included numerous
immunosuppressant and antiviral medications. Initial imaging
with a chest radiograph (figure 1) showed diffuse small nodular
opacities, which was confirmed with subsequent computerized
tomography (CT) imaging. CT images (figures 2-5) demonstrated
diffuse distribution of miliary predominant interstitial pattern in
both lungs. The interstitial miliary pattern differential diagnosis
is extensive and indicates a hemotogenously distributed
process which includes infectious (classically TB), neoplastic
and inflammatory processes. Initial treatment centered on a
diagnosis of TB. However, after three negative sputum AFB
cultures, a bronchoalveolar lavage sample confirmed the
diagnosis of Blastomycosis.

Figure 1. PA chest radiograph shows diffuse small nodular opacities
distributed throughout both lungs.

DISCUSSION
Blastomyces Dermatitidis is a dimorphic fungi known to cause a
wide spectrum of presentations. Blastomyces is endemic to the
Ohio and Mississippi River basins, Great Lakes regions, and the
southeastern U.S.1,2,4 The prevalence is estimated to be around 1
in 100,000 but can be as high as 40 in 100,000 in hyperendemic
regions.3 The organism, due to its dimorphic characteristics, can
be observed in either the mycelial phase or the yeast phase.4
The mycelial phase, seen in the environment, is the form that
is commonly inhaled, and the yeast phase is the form seen in
the body of an infected individual.4 Microscopically, the fungus
is known for its broad based buds ranging in size from 8-15um.3,4
Blastomycosis is most commonly known for its pulmonary
infectious manifestations. While these may range in severity
and presentation, the most common form is self-limiting in
an immunocompotent patient.5 Interestingly, Blastomycosis

Figure 2. Coronal CT image without contrast demonstrates a miliary
predominant interstitial pattern with distribution throughout the
upper and lower lung zones.
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Figures 3-5. Axial lung algorithm CT images demonstrate diffuse distribution of milliary predominant interstitial pattern in both lungs.

is rare in an immunocompromised patient when compared to
infections caused by Histoplasmosis and coccidoidomycosis.3
Clinically, Blastomycosis can present from a benign dry cough
all the way to a life-threatening acute respiratory distress
syndrome (ARDS).3 Though most people exposed to the fungus
are infected, less than half exhibit any clinical symptoms.5
Patients often acutely present with nonspecific symptoms of
cough, fever, and chills, which prompts the clinician to order
imaging.3 More commonly, patients exhibit chronic pulmonary
symptoms. These often include intermittent low grade fevers,
chest pain, and persistent cough.3 Due to such nonspecific
symptoms, Blastomycosis is often late to be diagnosed and can
often progress to more severe infections. In its more fulminant
presentation, Blastomycosis shows rapidly progressing
pulmonary deterioration, often culminating with the patient in
ARDS.3 Additionally, the fungi often manifests with extrathoracic
symptoms.3 These can present as warty lesions on the skin,
lesions in the bone, infections in the male GU organ system,
or CNS manifestations.3 With a wide variety of presentations,
blastomycosis is often difficult to diagnose until more definitive
measures, such as imaging and cultures, are implemented.
Blastomycosis, similar to its clinical presentation, varies widely
in how it is seen on imaging. This further complicates the
diagnostician’s ability to make a definitive diagnosis. Most
commonly, roentgenographically the disease is seen as airspace
consolidation, estimated to be in about 26-76% of the cases.3
However, other manifestations include appearing as masses
in up to 31%, intermediate sized nodes seen in around 6%,
interstitial disease often showing the classical “tree in bud”
appearance, miliary disease seen in around 11-28%, or as a
cavitary lesion.3 Winer-Muram et al., in their review of clinical
and radiographic features of blastomycosis, commented on
the lack of lymphadenopathy and pleural effusions, which can
often be used to help distinguish between other pulmonary
infectious processes.6 With such wide variety of presentation
seen on plain film, it is no surprise many clinicians feel the need
for using CT imaging.
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CT imaging, though providing more vivid details of the anatomy
and pathology, does little to provide specific characteristics to
aid in making a definitive diagnosis.5 CT findings commonly, in
line with findings found on plain films, exhibit nonspecific air
bronchograms, consolidations, and nodules.5 The retrospective
study, which examined 34 CT images of known blastomyces
infections, was inconclusive in determining characteristics
commonly associated with blastomycotic disease.5 The study by
Winer-Muram et al. did, however, mention that a combination
of central mass lesions, consolidation, air bronchograms,
intermediate-sized nodules, satellite lesions, and no
lymphadenopathy and pleural disease should raise suspicion
of blastomycosis.6 Even with such high quality imaging, the
differential for blastomycosis remains large. On the differential,
a clinician should consider other infectious processes,
pseudolymphoma, and malignant neoplasms.5,6 Therefore, a
clinician should always remain mindful that while Blastomycosis
often will have findings on imaging, it will by no means provide
a way to create a specific diagnosis.
Blastomycosis is an infection that is often overlooked due
to its variety of presentations and nonspecific symptoms.
Furthermore, the ambiguity often seen with imaging makes
having a definitive diagnosis early nearly impossible. Instead,
clinicians often have to wait until culture results are returned
from offsite facilities. This creates the potential for rapid
progression of the disease, and ultimately, putting the patient
at risk. Thus, if there is strong sense of suspicion, it is important
that Blastomycosis always remain on a differential.
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Beware of the Rodents When Confronted
with Cholestasis, A Case Report
Muhammad Mubarak, MBBS, Kevin Cowley, MD, Harry Marty Vigo, MD,
Christopher Parsons, MD, George Therapondos, MD

INTRODUCTION
Elevation in liver enzymes is one of the most common problems
met in inpatient as well as outpatient clinical settings. A
cholestatic pattern, characterized by disproportionate elevation
in alkaline phosphatase and bilirubin when compared with
serum aminotransferases, has a very broad differential diagnosis.
Leptospirosis is a rare and potentially life threatening cause of
cholestatic hepatitis, and thus should remain in the differential
diagnosis of all clinicians. We describe a case of a previously
healthy 56-year-old woman presenting with jaundice and acute
renal failure secondary to severe infection by Leptospira.

biliary dilatation. Over the next two days after admission, patient
developed worsening respiratory status and acute kidney failure
requiring transfer to intensive care unit and initiation of renal
replacement therapy. Computerized tomography of the chest,
abdomen, and pelvis with contrast showed bilateral scattered
ground-glass pulmonary opacities suggestive of pulmonary
edema/hemorrhage (figure 1) in addition to hepatomegaly and
abdominal ascites.

CASE
A 56-year-old female bartender without prior medical history
presented with a one week history of progressive malaise, nausea
with non-bloody emesis, and yellowing of her eyes and skin. She
also noticed decrease in her urine output, with very dark urine.
She was taking ibuprofen sparingly for myalgias throughout the
week prior to presentation. As part of her profession, patient
acknowledged social drinking habits, usually consisting of four
to five drinks on most weekend days. She denied everyday
alcohol use. She did not use illicit drugs, nor did she take any
medicines, besides occasional ibuprofen for aches and pains. An
in-depth history also yielded occasional rodent handling in the
bar room.
On evaluation, patient was alert, oriented, and appropriate with
deep jaundice and scleral icterus. There was mild conjunctival
injection over the right eye. Abdominal exam showed no
ascites or hepatosplenomegaly. Skin exam was notable for
petechiae. Laboratory evaluation was significant for cholestatic
liver injury total bilirubin 19.4, alkaline phosphatase 160,
aspartate aminotransferase (AST) 69, alanine aminotransferase
(ALT) 38, acute kidney injury (blood urea nitrogen (BUN) 96,
Creatinine 8.5, estimated glomerular filtration rate (eGFR)
4.7), hyponatremia (Na+ of 129), anion gap of 24, leukocytosis
(White blood cells 14), and thrombocytopenia (platelet 63).
Coagulation parameters including prothrombin and partial
thromboplastin time were preserved. Toxicology including
acetaminophen, salicylate, alcohol, and urine drug screen were
negative. Abdominal ultrasound showed a normal appearing
liver and spleen. The gallbladder wall was upper limits of normal
without pericholecystic fluid, and there was no evidence of

Figure 1: Computed tomography of the chest showing bilateral groundglass opacities from pulmonary hemorrage.

Given multi-organ involvement, multiple specialties were
consulted, including hepatology. Leptospiral IgM antibodies
were obtained and patient was started on IV ceftriaxone. While
awaiting Leptospiral antibody results, the patient underwent
liver biopsy, showing acute lobular cholestatic hepatitis without
steatosis or fibrosis. Patient slowly improved during the hospital
course, with improved renal function with normal urine output.
Total bilirubin peaked above 30, but then trended down.
Leptospiral IgM Ab ultimately resulted positive, and patient
completed treatment course with doxycycline. Patient had made
full recovery at the time of outpatient follow-up approximately
4 weeks later.
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DISCUSSION
Leptospirosis is a worldwide zoonosis of potential fatal
consequence found most commonly in warm, humid climates
and areas of heavy rainfall and flooding. Estimated incidence
is 10 per 100,000 people per year in tropical areas, compared
to 0.1 to 1 per 100,000 in temperate climates each year.1 In the
United States, it is estimated between 100 to 200 leptospirosis
cases are identified annually.2 While hundreds of mammals have
been found to be potential reservoirs, the brown rat (Rattus
norvegicus) is the most important source of human infection.
Transmission mainly occurs via direct contact of an infected
animal or via indirect contact with water or soil contaminated
with urine from an infected animal.3 Infection results in widely
varied presentation, from febrile self-limited illness to severe,
life-threatening and deadly disease. Weil’s disease, a severe form
of icteric leptospirosis first described in 1886, is characterized
by jaundice and renal failure.4 While it has been reported that
approximately 90% of infections result in febrile self-limited
illness and only 10% result in Weil’s disease, the presentation
seems to vary widely based on factors such as geography,
infecting serovars, host factors, and others.5,6
Currently, the reference standard diagnostic test is the
Microscopic Agglutination Test (MAT), which reacts patient’s sera
with live antigen of leptospiral serovars. This test is limited by the
need for live organisms and considerable expertise. A number of
rapid immunoglobulin IgM ELISA tests has become more readily
available, although not widely validated.3 Recommended
treatment for severe cases consists of IV penicillin or ceftriaxone,
which has been shown to be non-inferior to penicillin7 and has
the benefit of once daily dosing in addition to the option of
intramuscular administration. Oral antibiotic therapy consists
of either doxycycline or azithromycin.3 Despite the lack of high
quality, well-designed trials showing the efficacy of antibiotic
therapy, one placebo-controlled trial showed improved renal
function, shortened hospital duration, and shortened febrile
period with penicillin compared to placebo.8 The paucity of
data supporting antibiotic therapy likely stems from the ethical
issues of trials for life-threatening illnesses caused by antibioticsusceptible bacteria.3
Liver damage, and subsequent elevations of liver enzymes,
is caused by a combination of hepatocyte cellular death and
disruption of hepatocyte intracellular junctions, which leads to
leakage of bile from canaliculi into the sinusoidal blood vessels.3
The pathophysiology of this is reflected by modest elevations
in AST /ALT and a more pronounced direct hyperbilirubinemia.9
Elevations in indirect, and thus total, bilirubin can also result
from hemolysis related to sequealae of infection.10 Lung
involvement presents with hemorrhage secondary to alveolar
hemorrhage and has been related to toll-like receptor (TLR)
and tumor necrosis factor-alpha (TNF-α) activation and alveolar
vasculitis from Leptospira lipoproteins. Cardiac involvement
might occur resulting in pericarditis or myocarditis. Acute kidney
injury necessitating dialysis is also linked to TLR activation
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with incidence of 16-40% in which oliguria predicting worse
outcomes and death.9,11
Clinical presentation is nonspecific and may include symptoms
of fevers, chills, headache, myalgia, cough, nausea, vomiting,
anorexia, diarrhea, and abdominal pain among others.
Conjunctival suffusion, characterized by conjunctival vessel
dilation without inflammation, is a hallmark of the disease, but
is usually only found in 10 – 28% of cases.5,6 As one can imagine,
any combination of these symptoms could potentially mislead
physicians and lead to incorrect diagnoses, such as influenza,
upper respiratory infection, acute viral syndrome, hepatitis,
gastroenteritis, and meningitis.6 Thus, a high index of clinical
suspicion is warranted.

CONCLUSION
Leptospirosis is a rare but potentially fatal infectious disease
that can present in a variety of nonspecific ways. A severe form
of the infection is Weil’s disease, which is characterized by
jaundice and progressive renal failure. In our case, the detailed
history obtained on admission revealed the occupational rodent
exposure, which was vital to our diagnosis. A clinician must
maintain a high index of suspicion for Leptospiral disease when
confronting cholestatic hepatitis, as prompt recognition and
treatment are essential.
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Popsicle Panniculitis
Denise G. Kerut, MD, Edmund K. Kerut, MD, David Muchatt, MD

INTRODUCTION

REFERENCES

A three-month-old infant presented with a two day history
of bilateral cheek redness and induration (Figure 1). She was
behaving normally, happy and smiling, having no history of
trauma, fever, or other signs of illness.

1.

Upon questioning the patient’s mother, she stated that the
infant’s aunt had given her a popsicle to help with suspected
teething pain. One day later the infant developed bilateral
cheek redness and induration which gradually resolved without
treatment over the next two weeks.
First termed “Popsicle panniculitis” by Epstein,1 an infant may
demonstrate this form of cold panniculitis, due to cold-induced
inflammation of saturated fat in the cheeks. Obtaining a history
of a popsicle helps make the diagnosis. Specific therapy is not
necessary, except for reassurance for the parents and avoidance
of popsicle exposure. Generally, it will resolve within several
weeks.

Figure 1
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Fosphenytoin Induced Toxic Epidermal
Necrosis After Traumatic Brain Injury
Karen George, MD, Hollis O'Neal, Jr., MD, Terrell Caffery, MD, Joel Mosley, MD,
Jefferey Littleton, MD, Mandi Musso, PH.D

Background: Primary seizure prophylaxis currently carries a level II recommendation from
the brain trauma foundation. We present a case of toxic epidermal necrolysis following
seizure prophylaxis with fosphenytoin, illustrating the potential risks of this protocol.
Case Report: We present a case of an individual treated with fosphenytoin for seizure
prophylaxis following a traumatic brain injury. The patient developed toxic epidermal
necrolysis and subsequent complications including sepsis, hypotension, and acute
respiratory distress syndrome.
Conclusion: While it is common practice to give seizure prophylaxis for the first week after
severe traumatic brain injury, recent research reports that primary seizure prophylaxis may
not provide any benefit in decreasing early post-traumatic seizures and may be associated
with worse outcomes. Seizure prophylaxis after seven days is not recommended by the
Brain Trauma Foundation but is often prescribed by physicians. This case reports highlights
the potential for severe adverse events, questioning the utility of seizure prophylaxis.

INTRODUCTION
Phenytoin is an anticonvulsant medication used in the treatment
of tonic-clonic status epilepticus and to treat or prevent seizures
after neurosurgery.1 There is mixed evidence regarding the use
of phenytoin for primary seizure prophylaxis in patients with
traumatic brain injury;2-5 however, the Brain Trauma Foundation
has issued a level II recommendation for the use antiepileptic
drugs in seizure prophylaxis for the first seven days after a
traumatic brain injury.6 Phenytoin has poor solubility in water
and requires a high pH when injected, which cause a number of
problems during intravenous administration including pain, soft
tissue injury, and in some instances, cardiovascular collapse.7
In 1996, the Food and Drug Administration (FDA) approved
the use of fosphenytoin (Cerebyx), a phenytoin prodrug, as
an anticonvulsant. Fosphenytoin is believed to be completely
and rapidly converted into phenytoin, but infusion site pain
is better tolerated7 and there is a lower risk of cardiovascular
complications.8
Phenytoin has been associated with numerous side effects and
potentially adverse outcomes. The FDA has issued warnings of
infusion-related hypotension, drug reaction with eosinophilia
and systemic symptoms (DRESS)/Multiorgan Hypersensitivity,
local toxicity such as Purple Glove Syndrome, and serious
dermatologic reactions.9 Of interest to the current case,
aromatic anticonvulsants have been associated with Stevens
Johnson Syndrome (SJS) and toxic epidermal necrolysis (TEN).10
SJS and TEN are part of the spectrum of T-cell mediated drug
hypersensitivity reactions.11 While both reactions involve

epidermal necrosis and detachment that affects the mucous
membranes, SJS involves <10% body surface area, TEN involves
>30%, and 10-30% surface area detachment is considered
SJS-TEN overlap. The incidence of TEN is approximately 1-2
cases per million,11 and varies slightly depending on regional
prescribing habits.12 A higher association has been noted in
certain populations with immunodeficiencies and genetic
susceptibilities.13,14 Most notably, the presence of the human
leukocyte antigen HLA-B*1502 in Han Chinese is associated with
the risk of SJS/TEN in those given certain AEDs.14 While these
reactions are rare, they are potentially fatal, with mortality rates
as high as 12% for SJS and 49% with TEN.15
While fosphenytoin is believed to have the same pharmacologic
and toxicologic effects as phenytoin,7 it is important to
investigate the safety and utility of the prodrug, and it is
important to be mindful of both the prodrug and the active drug.
On their website, the FDA lists similar warnings for fosphenytoin
as phenytoin.9 However, to the best of our knowledge, this case
report is the first to illustrate TEN as a result of primary seizure
prophylaxis with fosphenytoin (Cerebyx). In the discussion,
safety of fosphenytoin for seizure prophylaxis is reviewed.

CASE REPORT
A 54-year-old Chinese male with no past medical history and
on no medications presented to an outside hospital with a
head injury after a slip and fall on a patch of ice. On initial
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evaluation, the patient exhibited altered mental status and leftsided hemiparesis. Computed Tomography (CT) scan performed
without intravenous contrast revealed a large right-sided
epidural hematoma for which he underwent craniotomy for
evacuation of the hematoma. After the operation, the patient
received fosphenytoin 100mg every eight hours for seizure
prophylaxis. Over the following days, the patient demonstrated
improved neurologic function. Fourteen days after initiation of
fosphenytoin, the patient developed a rash. The rash progressed
and skin began to slough, raising suspicion for toxic epidermal
necrolysis (TEN). A biopsy revealed epidermal necrosis with
subdermal bullae and sloughing, consistent with the diagnosis
of TEN. Three days after the rash began, the treating team
transferred the patient to the burn unit at our facility with a
diagnosis of TEN secondary to fosphenytoin.
Upon his arrival at the burn unit, the intake examination
revealed involvement of 85% of his body surface area, including
the eyes and mucous membranes of the oral cavity. The affected
skin area included the patient’s entire face, scalp, neck, anterior
and posterior trunk, bilateral upper extremities, penis, inguinal
region, and bilateral lower extremities with sparing of only the
calf regions and feet. As per the burn unit protocol, the patient
was placed on contact precautions. He received wound care
consisting of Topical Mepilex Ag applied to affected areas.
Despite these interventions, approximately one week after
being transferred to the burn unit, the patient developed severe
septic shock and hypotension. He was treated with broad
spectrum intravenous antibiotics and continuous infusions of
norepinephrine, vasopressin, and epinephrine. Additionally, he
developed the acute respiratory distress syndrome (ARDS) and
required mechanical ventilation as well as acute kidney injury
that required hemodialysis. The patient received tracheostomy
and percutaneous endoscopic gastrostomy (PEG) tube
placement in the third week of mechanical ventilation due to his
persistent respiratory failure. After 7 weeks in the burn unit, he
improved enough to be transitioned to a rehabilitation facility.
At the time of his transfer, the patient still had the tracheostomy
tube in place, but was no longer ventilator dependent, as well as
the PEG tube.

DISCUSSION
Stevens-Johnson syndrome (SJS) and toxic epidermal necrolysis
(TEN) are rare but potentially life-threatening, severe cutaneous
conditions that result in necrosis of keratinocytes followed
by epidermal detachment. Typically considered one of the
most feared medication reactions, these conditions are also
sometimes associated with infection or malignancy. While all
medications have associated risks and toxicity, balancing these
risks with potential benefit can be challenging. This is especially
true in patients that may be at increased risk for reaction, such
as those with certain genetic predispositions or those with
immunodeficiencies.
The current case illustrates the potential implications of
seizure prophylaxis after traumatic brain injury (TBI). Seizure
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prophylaxis after TBI is a common practice, and prophylaxis for
the first seven days carries a level II recommendation by the Brain
Trauma Foundation (BTF) despite a lack of evidence associating
post-traumatic seizures with worse outcomes.6 In addition,
seizure prophylaxis has no significant impact on the incidence
of late post-traumatic seizures (those occurring after the first
seven days), and use of antiepileptic drugs after the first seven
days following TBI is not recommended.6 Phenytoin for seizure
prophylaxis has been associated with worse neurocognitive
outcomes compared to placebo controls.16 More recently,
Bhullar et al.3 reported that posttraumatic seizure prophylaxis
with phenytoin resulted in longer hospital stays and worse
functional outcomes compared to a control group. Despite the
lack of empirical evidence and potential for adverse outcomes,
many physicians, such as those in the current case, continue to
order antiepileptic drugs for seizure prophylaxis in patients with
traumatic brain injuries beyond the seven day recommended
period.17 The current case illustrates why physicians should
use caution when prescribing anticonvulsants for seizure
prophylaxis after severe traumatic brain injury, as potential risks
may drastically outweigh potential benefits.
Although there are multiple case reports of phenytoin-induced
toxic epidermal necrolysis,18 few studies have examined the
safety and efficacy of fosphenytoin for seizure prophylaxis.
Boucher et al.7 compared patients receiving intramuscular
fosphenytoin and intravenous fosphenytoin to a group that
received IV phenytoin, and reported Frequencies of seizures
were 5%, 3%, and 7% for patients receiving IM fosphenytoin,
IV fosphenytoin, and IV phenytoin, respectively. Of the patients
receiving IM fosphenytoin, 1% had mild irritation at the injection
site and 8.5% had an adverse event, mostly central nervous
system (CNS) events such as somnolence and nystagmus. One
patient developed a skin rash and was withdrawn from the
study. Infusion rates were decreased due to adverse events in
14% of patients receiving IV fosphenytoin and 36% of patients
receiving phenytoin, with the most common complaints being
itching and burning at the infusion site (5% vs. 18%) and
hypotension (5% vs. 18%) for fosphenytoin and phenytoin,
respectively. The most frequent adverse events in patients
receiving either IV fosphenytoin (32%) or phenytoin (39%)
included nystagmus, dizziness, and somnolence. The authors
concluded that patients tolerate IV fosphenytoin better than
phenytoin and that both IV and IM fosphenytoin produce similar
adverse events as compared to phenytoin. In addition, seizures
were well controlled in all groups.
Coplin et al.19 compared fosphenytoin to phenytoin in
256 emergency department patients. Only 14 of these
patients presented to the emergency department with TBI.
Administration of anticonvulsants was left to the discretion of
the physician, but only 3.2% of patients were actively convulsing
upon presentation to the ED. There were no significant differences
in mean time for seizure cessation after administration of
phenytoin or fosphenytoin. Two patients in the fosphenytoin
group had recurrent seizures after receiving the drug. While the
overall incidence of adverse events was not statistically different

between groups, the only significant adverse event noted for
patients receiving phenytoin was irritation at the infusion site (n
= 7); however, patients in the fosphenytoin group experienced
adverse events including: cardiovascular (n = 2), CNS symptoms
(n = 7), cutaneous symptoms (n = 19), and other symptoms (n
= 4). In addition, fosphenytoin did not decrease the ED length
of stay. While specific conclusions regarding the safety of
fosphenytoin for posttraumatic seizure prophylaxis cannot be
drawn, fosphenytoin did not improve safety or reduce length of
stay in the emergency department in this study.
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Rare Location for Dysembryoplastic
Neuroepithelial Tumor in the
Septum Pellucidum
Rimal H. Dossani, MD, Devi Patra, MD, Nimer Adeeb, MD, Elizabeth Wild, MD,
Abhilasha Ghildyal, MD, Marjorie Fowler, MD, Christina Notarianni, MD

The septum pellucidum is a rare location for Dysembryoplastic neuroepithelial tumors (DNETs), which are
most commonly located in the temporal cortex. In this case report, we present the case of a five-year-old
boy who presented with seizures. T2-weighted magnetic resonance imaging (MRI) revealed a hyperintense
mass 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. The patient has been free of seizures since the time of operation, and no
recurrence has been found on MRI scans. 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 five-year-old boy 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 five-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.

Figure 1: Preoperative magnetic resonance images showing a mass arising
from the septum pellucidum and entering the right lateral ventricle. T1weighted 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.
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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.

The patient was taken to the operating room for resection of
mass. He was placed in lateral decubitus position with the right
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
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.

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.

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.

DNETs of the septum pellucidum are extremely rare and only
16 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 to 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.

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
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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
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.
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Figure 3: Tumor composed of oligodendroglia-like cells in a microcystic background (hematoxylin-eosin, original magnifications ×400 [A]). 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).

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

NON-NEOPLASTIC

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

NEOPLASTIC

• Central Neurocytoma
• Subependymoma
• Subpendymal giant cell astrocytoma
• Low grade astrocytoma
• Pilocytic astrocytoma
• Oligodendroglioma
• Ganglioglioma
• Dysembroplastic neuroepithelial tumor

Table 1. Differential diagnosis of lesions in the septum pellucidum
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CLINICAL PRESENTATION

RADIOLOGICAL FEATURES

PATHOLOGICAL PROGNOSIS

CENTRAL
NEUROCYTOMA

• 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 adjuvent radiotherapy
or radiosurgery

LOW GRADE
ASTROCYTOMA

• 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 childrem and young adult
• Male preponderance
• Seizure is the most common presentation

• MRI: Isointence on T1, iso to
hyperintense on T2
• Variable contrast 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 contrast

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

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

SUBEPENDYMAL GIANT
CELL ASTROCYTOMA

• 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 polyconal cells resembling
astrocytes or ganglion cells
• Pervascular pseudorosette
• No neurons

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

SUBEPENDYMOMA

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

• Midline location
• Heterogenous with cystic areas
• Lobulated appearance
• 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
• Seizure, 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 synaptophysin but not GFAP

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

OLIGODENDROGLIOMA

GANGLIOGLIOMA

PILOCYTIC
ASTROCYTOMA

DYSEMBROPLASTIC
NEUROEPITHELIAL
TUMOR

Table 2: Differentiating features of various tumors of septum pellucidum
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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
alterations in 7 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.

12.

13.

14.

15.

16.

17.

18.

CONCLUSION

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.
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Complications of Poorly Controlled
Sickle Cell Disease in a Patient
Undergoing Cesarean Section
William Robinson, MD, Syem Barakzai

Background: Cesarean delivery in a patient with poorly controlled sickle cell disease can be complicated by
chronic multiple organ damage.
Case: a 37-year-old woman, gravida 4 para 3, with poorly controlled sickle cell disease presented at 38 weeks
gestation in active labor. All previous pregnancies ended with uncomplicated vaginal deliveries. Due to bilateral
hip osteonecrosis, she underwent cesarean section and post-operatively developed coagulopathy and shock.
She was treated medically and surgically but eventually died of hemorrhagic, cardiogenic, and septic shock in
the setting of florid hepatic and renal failure.
Conclusion: Chronic liver injury secondary to poorly controlled sickle cell disease can result in coagulopathy
and death in a patient undergoing cesarean section. Early recognition of liver disease may alter management
and improve outcomes in such patients.

INTRODUCTION
Patients with sickle cell anemia have an increased incidence of
end organ damage and increased risks of complications from
surgical procedures. A high index of suspicion and prophylactic
management of sickle cell disease complications may aid in
preventing catastrophic outcomes.

CASE REPORT
The patient is a 37-year-old Hispanic woman, gravida 4,
parity 3003 with known sickle cell disease by hemoglobin
electrophoresis. Her previous pregnancies ended in
uncomplicated vaginal deliveries. In the years since her previous
delivery she had suffered a significant functional decline. She
had bilateral osteonecrosis of the femoral heads diagnosed by
x-ray, limiting her mobility substantially, and required the use
of a cane for mobility. During this pregnancy, she had sporadic
prenatal care due to time spent in Honduras, and did not attend
consultations with maternal-fetal-medicine. She presented twice
in the third trimester for vaso-occlusive crises, with severe pain
in her knees, elbows, and lower back, consistent with previous
experiences. In both cases, she was treated supportively with
hydromorphone (due to morphine allergy), intravenous (IV)
fluids, and oxygen via nasal cannula. She was discharged in both
cases after an inpatient maternal-fetal-medicine consult, but
did not attend follow up appointments. Abnormal laboratory
studies at the first presentation included elevated aspartate
aminotransferase (104 U/L), lactate dehydrogenase (611 U/L),
white blood cell count (13,700 cell/mcL), low hemoglobin (9.3 g/
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dL), blood urea nitrogen (3 mg/dL), and creatinine (0.3 mg/dL).
During the second presentation, her laboratory studies were
significant for a urinalysis positive for nitrites, leukocyte esterase,
and blood. She was treated with cefazolin for pyelonephritis.
Her prothrombin time and platelets counts were within normal
limits (12.1 s and 255,000 cells/mcL, respectively) during these
admissions and she was serum negative for hepatitis B and C.
Of note, she was documented to have scleral icterus at both
presentations.
She was admitted at 38 weeks estimated gestational age in
latent labor. Her bilateral hip osteonecrosis made hip flexion
and positioning for vaginal delivery very difficult. She was
monitored and began to show non-reassuring fetal heart
tones. She therefore underwent cesarean section with epidural
anesthesia and bilateral tubal ligation. She delivered a 6 lb 12 oz
male infant with Apgar scores of 8 and 9 without complications
and an estimated blood loss of 600 mL.
On post-operative day 1, she complained of light-headedness,
shortness of breath, and was found to be tachycardic. Her
laboratory studies showed severe anemia (5.9 g/dL), neutrophilia
(82%, white blood cell count 54,600 cell/mcL), elevated liver
enzymes (aspartate aminotransferase: 1010 U/L, alanine
aminotransferase: 1529 U/L, alkaline phosphatase 430 U/L),
hyperkalemia (7.2 mmol/L), and a blood smear with moderate
sickle cells. Arterial blood gas showed metabolic acidosis (pH:
7.184) and her electrocardiogram showed peaked T waves
consistent with hyperkalemia. She was transfused with 2 units of
packed red blood cells and given IV fluids for shock and showed
clinical improvement but remained anuric. She was also given
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IV calcium, sodium bicarbonate, and insulin with 50% glucose
solution for hyperkalemia. Blood, urine, and vaginal cultures
were taken and she was started on vancomycin and piperacillintazobactam for possible sepsis. She was also transferred to the
intensive care unit.

Over the next few days, she showed a continued decline in
liver function tests (aspartate aminotransferase: > 10,000 U/L,
alanine aminotransferase: 1528 U/L) and a right upper quadrant
abdominal ultrasound was consistent with cirrhotic liver without
portal vein thrombosis.

In the intensive care unit, she continued to have symptoms and
lab results consistent with acute shock as well as hypoxemic
respiratory failure necessitating intubation and sedation. A chest
x-ray showed lung consolidations consistent with acute chest
syndrome. She was also having significant vaginal bleeding
with prolonged coagulation studies (prothrombin time: 29.0 s,
international normalized ratio: 2.80). An abdominal ultrasound
showed free blood in the abdomen, and the decision was
made to perform an exploratory laparotomy. Intraoperatively,
the uterus appeared boggy and bleeding was noted from the
uterine incision and vagina. Hysterectomy was performed
using standard surgical techniques. After the hysterectomy was
completed, she continued to have multiple areas of bleeding in
the pelvis consistent with a coagulopathy. During abdominal
exploration, the liver was noted to be firm, dense, and nodular.
Multiple applications of gelatin-thrombin matrix sealant and
oxidized cellulose polymer were placed over all visible sites
of bleeding. Multiple laparotomy pads were then tied end-toend and placed tightly in the pelvis as a pack. The end of the
pack was then brought through the vaginal opening created
by the hysterectomy such that the pack could be removed via
the perineum without performing an additional laparotomy. A
Jackson-Pratt drain was placed over the pack and brought out
through a separate stab incision in the left lower quadrant. It
was noted that the pelvic bleeding was generally controlled
by the tamponade created by the pack. During the surgery,
several units of packed red blood cells and fresh frozen plasma
were administered, and blood clots were seen to be forming at
bleeding sites not covered by the pack.

On postoperative day seven, she developed cardiac asystole
and was pronounced dead in the intensive care unit. Her
final diagnoses/cause of death was listed as hemorrhagic,
cardiogenic, and septic shock in the setting of florid hepatic and
renal failure, as well as acute respiratory distress syndrome.

On post-operative day two from the cesarean delivery, she
required packed red blood cell transfusions to maintain
hemoglobin levels above 8.0. She had minimal urine output,
as well as severe elevation of liver function tests (aspartate
aminotransferase > 10,000 U/L). Her coagulation studies
were again considerably elevated (prothrombin time: 26.1,
international normalized ratio: 2.70), and her cardiac function
deteriorated. An echocardiogram showed biventricular failure.
She was sent to the Cardiac catheterization lab for insertion of a
ventricular function assistance device and was placed on 4 antihypotensive agents.
On postoperative day three, 100 cc/hr of bloody serous fluid was
noted coming from her intraabdominal drain. For this reason, as
well as the unstable blood pressure, the pelvic pack was left in
place. Her laboratory studies and clinical appearance indicated
multiple organ system failure. She continued to receive
maximum doses of anti-hypotensive agents and left ventricular
assistance without significant improvement. Due to increasing
edema and kidney failure, she began continuous bedside renal
dialysis to remove 200 cc/hr of fluid.

DISCUSSION
Pregnant patients with sickle cell disease require multiple
unique considerations. Sickle cell-related vaso-occlusive crises
and anemia occur with higher frequency in pregnancy and
may increase with gestational age. These patients may also
experience higher rates of systemic inflammatory response
syndrome, sepsis, and mortality during pregnancy.1 Patients
considered high-risk due to sickle cell disease, may benefit from
prophylactic transfusions throughout pregnancy.2 This case
demonstrates that a history of uncomplicated pregnancies may
not predict future outcomes, particularly when cesarean section
is the method of delivery.
There is a higher incidence of cardiomyopathy in patients with
sickle cell disease including diastolic dysfunction, left atrial
enlargement, and pulmonary hypertension.3 This combination
places sickle cell patients at elevated risk for surgery and should
prompt preoperative assessment of cardiac function.
Hepatic dysfunction in sickle cell disease can come from
multiple causes including increased rates of hepatitis C virus,
iron overload from transfusion, acute ischemia, and cholestasis.
Hepatic damage may result from sinusoidal obstruction and
ischemia of hepatic veins, eventually leading to perisinusoidal
fibrosis.4,5,6 Liver function tests may have less diagnostic value
in sickle cell disease since patients have elevated total bilirubin
and aspartate aminotransferase with hemolysis. This patient had
increased total bilirubin, aspartate aminotransferase, and scleral
icterus at presentation. Since these findings can point to chronic
hemolysis, liver disease, or both; preoperative hepatic evaluation
(such as a right upper quadrant ultrasound) may have facilitated
the diagnosis of chronic liver failure, which would then have
prompted further assessments and preparations for parturition.
Patients with underlying liver disease have increased risk of
both clotting and bleeding from derangements in clotting
factor production, thrombocytopenia, increased fibrinolysis,
and platelet dysfunction. One study showed 40% of
patients admitted for decompensated cirrhosis had bleeding
(half of which was not variceal) and 7% had deep venous
thromboembolic disease. In such patients, prothrombin time,
international normalized ratio, and partial thromboplastin
time may not accurately reflect the risk of altered hemostasis.7
Patients with such fragile hepatic derangements are likely at
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increased risk of coagulopathy during times of acute stress, such
as surgery.
These considerations suggest the outcome of the patient in
this report may have been improved with additional prenatal
planning and emphasis on prenatal care attendance. An
aggressive search for underlying cardiac and hepatic disease
may have allowed for additional preparation for vaginal delivery.
Intense physical therapy and orthopedic consultation may have
made vaginal delivery possible and resuscitative measures may
have been further employed to facilitate this. If the patient
was more aggressively resuscitated, it is possible that she may
have been a candidate for operative vaginal delivery in the
setting of non-reassuring fetal heart tones. If surgery is done,
efforts to reduce the need for additional surgical procedures,
such as abdomino-pelvic pressure packing that is removable
through the vagina as treatment for diffuse bleeding, were
prudent. Furthermore, the patient’s multiple pain crises
suggested a need for more aggressive management including
possible prenatal exchange transfusion, fluid and electrolyte
replacement, and planning for massive intrapartum use of
blood products. Cooperation with interventional radiology may
have been employed to reduce bleeding risk perioperatively
or even prophylactically with intermittent balloon occlusion of
the hypogastric arteries or uterine artery embolization. It seems
apparent in retrospect that the risk of a poor outcome in this
patient was very high, even with prenatal preparation. Prenatal
counseling should have focused on the risks and emphasized
the importance of frequent prenatal care with this patient.
Preconception counseling regarding the degree of pregnancy
risk should ideally have been discussed, and sterilization
considered in these situations.
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Malaria Prophylaxis
James H. Diaz, MD, MPH & TM, DrPH
Malaria, the world’s third leading cause of infectious disease deaths, is most commonly imported into the United States (U.S.) by travelers
returning from malaria-endemic regions without taking chemoprophylaxis. As a result, the objectives of this review included: (1) to
describe the current epidemiology of malaria in the U.S.; (2) to identify the sites of action of antimalarials in the parasite’s life cycle; (3)
to review current recommendations for chemoprophylaxis for short-term travelers (≤ 3 weeks); (4) to discuss recent controversies in
chemoprophylaxis; and (5) to review current progress towards the primary prevention of malaria by vaccination. Only chemoprophylaxis
with mefloquine, atovaquone-proguanil, or doxycycline will prevent most attacks by chloroquine-resistant P. falciparum. Only primaquine
can interrupt the hypnozoite stages of P. vivax and P. ovale and prevent relapsing malaria. The most significant controversies in malaria
chemophylaxis today include the safety of mefloquine, the duration of atovaquone-proguanil post-travel, and primaquine for primary
prophylaxis. Although contraindicated in travelers with neuropsychiatric disorders, mefloquine is cost-effective for long-term travelers and
safe throughout pregnancy. Only larger studies can confirm an abridged post-travel schedule for atovaquone-proguanil shortened from
one week to one day. Primaquine should be reserved for relapse prevention caused by P. vivax and P. ovale. Personal protective measures
against malaria including topical insect repellents and mosquito bite avoidance are always recommended since no chemoprophylactic
regimen is 100% preventive. The complex life cycle of the Plasmodium species in two hosts complicates antigenic targeting for the most
effective malaria vaccines.

INTRODUCTION

METHODS

After tuberculosis and human immunodeficiency virus (HIV),
malaria is the third leading cause of infectious disease deaths
in the world causing 300-500 million cases and up to 2.7 million
deaths annually.1 Malaria is transmitted by bites from infected
female Anopheles mosquitoes and results from systemic
infection with one of five protozoans of the genus Plasmodium.
Human infectious species include P. falciparum, P. vivax, P. ovale,
P. malariae, and, rarely, the simian species, P. knowlesi. Anopheles
mosquitoes are widely distributed globally and capable of
transmitting malaria to about half of the world’s population
(Figure 1). Although transmission of malaria typically occurs by
mosquito bites, human-to-human transmission may also occur
by congenital infections, blood transfusions, organ transplants,
and percutaneous and nosocomial exposures.

Internet search engines including PubMed, Medline, Ovid,
Google®, Google Scholar®, and Cochrane were queried with the
keywords as medical subject headings to meet the objectives
of this narrative review. The keywords included malaria,
chemoprophylaxis, prevention; drugs, vaccines, antimalarial;
parasites, Plasmodium species; mosquitoes, Anopheles species;
travel, travelers, short-term. Short-term travel was defined as
three weeks or less in a malaria-endemic region of the world
(Figure 1). The study period was defined as 1990-2017.

Malaria-infected persons in the United States (U.S.) are typically
travelers returning from malaria-endemic regions without taking
preventive measures, including oral prophylactic medications
and topical mosquito repellents. Although relapsing P. vivax
malaria transmitted locally by A. quadrimaculatus was the
most common type of malaria in the U.S. until the 1950s, most
cases of malaria in the U.S. today are imported by international
travelers, not locally transmitted, and caused by the most
virulent and potentially lethal strain, P. falciparum.2 As a result,
the objectives of this review were: (1) to describe the current
epidemiology of malaria in the U.S.; (2) to identify the sites of
action of antimalarials in the parasite’s life cycle; (3) to review
current recommendations for chemoprophylaxis for shortterm travelers (≤ 3 weeks); (4) to discuss recent controversies in
chemoprophylaxis; and (5) to review current progress towards
the primary prevention of malaria by vaccination.

The articles selected to meet the first three objectives included
review articles, case series, observational, longitudinal, and
surveillance studies. The articles selected to meet the last two
objectives to identify peer-reviewed scientific articles on current

Malaria Risk
No Malaria
Figure 1: World Regions with Endemic Malaria.
Commons. No copyright permission required.

Source: Wikimedia
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controversies in malaria chemoprophylaxis and the quest for a
malaria vaccine included expert perspectives, review articles,
descriptive epidemiological studies, comparative analyses
of various malaria chemoprophylaxis strategies, and doubleblind randomized controlled trials of candidate vaccines.
Articles excluded from review included individual case reports
and clinical-pathological conference reports. These selected
methodologies met all recommended criteria for narrative
reviews including several keywords, use of two or more search
engines, defined study period, and article inclusion and
exclusion criteria.3

RESULTS
The Epidemiology of Malaria in the United States Today
Short-term travelers to malaria-endemic countries may be
divided into 3 groups: (1) business and conference travelers; (2)
tourists; and (3) immigrants returning to their native homelands
to visit friends and relatives (VFR).4 VFR travelers import more
cases of malaria into the U.S. than business travelers and tourists
for 3 main reasons: (1) avoidance of chemoprophylaxis; (2)
prolonged travel to highly endemic inland, rural areas; and (3)
a commonly held mistaken belief that lifelong immunity to
malaria continues after their immigration.
In the U.S., malaria is a nationally notifiable disease that must
be reported to health authorities via the National Malaria
Surveillance System (NMSS), a passive surveillance system for
malaria. NMSS legislation defines cases as malaria confirmed
by positive blood films in the laboratory. Local or state health
departments then conduct case investigations and transmit
reports to the Centers for Disease Control and Prevention (CDC)
via NMSS. Table 1 compares the NMSS-reported trends in malaria
cases by acquisition, transmission, and infecting Plasmodium
species over the reporting period, 2004-2013.
On average; there were about 1,700 cases per year with
P. falciparum causing more than half of all cases annually
followed by P. vivax that caused about 18% of cases.5-10 There
were approximately six fatal cases per year with most fatalities
caused by P. falciparum or by uncommon mixed infections,
usually P. falciparum and P. vivax. Congenital transmission was
usually reported every other year. Transfusion, organ transplant,
nosocomial, laboratory accident-acquired, and cryptic or
unexplained cases of malaria were very rarely reported.
The NMSS case definition of malaria is malaria confirmed
microscopically by positive smear or molecularly by polymerase
chain reaction (PCR). Based on this case definition, the
underreporting of malaria may occur during the hepatic stages of
P. vivax and P. ovale that do not cause acute symptomatic malaria.
Other causes of underreporting may include a failure to identify
parasitic stages in peripheral blood smears by inexperienced
microscopists, and misdiagnoses of malaria as babesiosis
with similar-appearing ring forms. Antimalarial therapy alone
is ineffective for babesiosis, and such a misdiagnosis with
therapeutic failure should be recognized quickly and corrected.
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Rather than analyzing NMSS data based on the laboratory
diagnoses of malaria, Khuu and coinvestigators analyzed
Nationwide Inpatient Sample (NIS) data based on hospital
discharge records for malaria-related hospitalizations over the
reporting period, 2000-2014.2 There were 22,029 malaria-related
hospitalizations over this period for an annual mean of 1,469
cases and a prevalence rate of 4.88 cases per one million persons
per year (CI = 4.50-5.26). There were 182 inpatient deaths and
4,823 severe malaria cases. One or more of the following criteria
defined severe malaria: cerebral malaria, renal failure, severe
anemia, adult respiratory distress syndrome (ARDS), jaundice,
or need for exchange transfusion. Malaria with renal failure
was the most common complication (9.6%). P. falciparum
was responsible for the majority (72.9%) of malaria-related
hospitalizations, followed by P. vivax (22.4%), P. malariae (3.1%),
and P. ovale (2.8%). The South (37.1%) and the Northeast (34.2%)
had the highest numbers of malaria-related hospitalizations.
Khuu and coauthors concluded that the results of their study
supported both underreporting and under-ascertainment of
malaria cases and deaths by passive surveillance systems such
as NMSS.2
The Life Cycle of the Plasmodium Parasites of Malaria
The life cycle of malaria parasites involves a complex natural
ecology that requires sequential infections of two living hosts, a
human and a female Anopheles mosquito (Figure 2). In humans,
infection begins as the mosquito inoculates sporozoites
into the circulation. Sporozoites enter liver cells within an
hour (hepatic stage) and multiply asexually into schizonts
(exoerythrocytic schizogony) which rupture within one to two
weeks and release thousands of merozoites into the circulation
causing paroxysmal fevers and muscle pains. Merozoites of all
species invade red blood cells and utilize hemoglobin as energy
substrates to asexually multiply forming trophozoites or ring
forms that mature into schizonts (erythrocytic schizogony) and
later rupture releasing more merozoites into the bloodstream to
invade other red blood cells or to differentiate into sexual forms
(gametocytes).
In the mosquito stage of the malaria life cycle (sporogenic stage),
a female Anopheles mosquito ingests male (microgametocytes)
and female (macrogametocytes) gametocytes during a
blood meal that mate in the mosquito’s midgut (sporogony)
as microgametocytes penetrate macrogametocytes to
form ookinetes within about 10 days that incubate oocysts.
Sporozoites released by oocysts migrate to the salivary glands
perpetuating the parasite’s life cycle.
The Sites of Action of Antimalarials in the Parasite’s Life Cycle
All antimalarial medications used for either prophylaxis or
treatment will interrupt specific phases within the human stages
of the malaria life cycle. The sites of action of antimalarials in the
parasite’s life cycle determine the duration of chemoprophylaxis
before and, especially, after travel. Some of the most effective
prophylactic medications for malaria will interrupt both
exoerythrocytic (hepatic) and erythrocytic (blood) human
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Annual Malaria Cases

2004

2009

2010

2011

2012

2013

Mean ± SD

Total cases (n)

1,324

1,484

1,691

1,925

1,687

1,727

1,640 ± 191

Case fatalities (n)

4

4

9

5

6

10

6±2

Imported cases (n)

1,154

1,478

1,688

1,920

1,683

1,720

1,607 ± 240

Autochthonous cases (n)

4

0

2

1

2

0

1.2 ± 0.75

Transfusion cases (n)

0

2

1

0

0

0

0.5 ± 0.76

Congenital cases (n)

3

3

0

2

0

2

1.7 ± 1.25

Transplant cases (n)

0

1

0

0

0

0

0.2 ± 0.37

Lab accident cases (n)

1

0

0

1

1

0

0.5 ± 0.5

Nosocomical cases (n)

0

0

0

0

1

0

0.12 ± 0.37

Causative Plasmodium Species
P. falciparum (%)

50

46

58

49

58

61

53.6 ± 5.6

P. vivax (%)

24

11

19

22

17

14

17.8 ± 4.4

P. malariae (%)

4

2

2

3

3

3

2.8 ± 0.69

P. ovale (%)

2

2

2

3

3

4

2.7 ± 0.75

Mixed infections (%)

17

13

13

21

20

40

21 ± 9

Table 1: Annual Trends in Malaria Cases by Acquisition, Transmission, and Infecting Plasmodium Species over the Reporting Period, 2004-20135-10 Source:
United States Centers for Disease Control and Prevention, National Malaria Surveillance System (NMSS). SD: standard deviation of the mean.

stages of the parasite’s life cycle and require shorter durations
of therapy post-travel with improved patient compliance, such
atovaquone-proguanil and primaquine.
Since only the blood stages of the parasite are responsible for
the symptoms of malaria, drugs that are effective against the
blood stages, such as the sporozoite and merozoite stages,
will reduce the potential for infection caused by sporozoites
and the febrile paroxysms caused by the massive release of
merozoites from hepatocytes and erythrocytes. On the other
hand, drugs that are effective against the asymptomatic liver
stages of the parasite, such as the exoerythrocytic schizogony
and hypnozoite stages, will not need to be administered as
long post-travel. Primaquine is the only antimalarial drug that is
effective against the hypnozoite stages of P. vivax and P. ovale. It
is also the only antimalarial drug that is gametocidal. Therefore,
primaquine can prevent relapsing malaria caused by P. vivax and
P. ovale and reduce the vector-borne transmission of malaria by

killing gametocytes. Primaquine may be used for the primary
chemoprophylaxis of P. vivax, P. ovale, P. malariae, and P. knowlesi,
but is not recommended for the primary chemoprophylaxis of
P. falciparum.
Recommendations for Malaria Chemoprophylaxis for Short-term
Travelers
All of the current strategies for malaria chemoprophylaxis share
several important characteristics including: (1) initial designs
for the prevention of death due to severe P. falciparum malaria;
(2) inability to prevent initial malaria infections at the sporozoite
stage; (3) inability to prevent malaria with 100% efficacy (overall
efficacy ≥ 90%); and (4) antimalarial actions confined to human,
not mosquito stages, and primarily blood (erythrocytic), not
liver stages. Since chloroquine resistance is almost universal,
mefloquine, atovaquone-proguanil, or doxycycline are
recommended for chemoprophylaxis in P. falciparum endemic
J La State Med Soc VOL 169 SEPTEMBER/OCTOBER 2017
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Figure 2: The Life Cycle of Malaria Infections with Plasmodium Parasites. Source: US Centers for Disease Control and Prevention (CDC).

areas and will also prevent primary attacks by non-falciparum
species, but not relapsing attacks by P. vivax or P. ovale.1, 4
Chloroquine remains available in the U.S. and is effective for
most non-falciparum species with the exception of chloroquineresistant P. vivax in Papua New Guinea and Indonesia. Until
recently, chloroquine chemoprophylaxis for chloroquinesensitive P. falciparum malaria was also recommended for visitors
to the island of Hispaniola. In 2009, however, chloroquineresistant P. falciparum malaria was first detected in Haiti, and
chloroquine chemoprophylaxis for P. falciparum malaria is no
longer recommended in Haiti.11
As noted, only two antimalarials, atovaquone-proguanil and
primaquine, can interrupt both liver (exoerythrocytic) and
blood (erythrocytic) stages of the parasite’s life cycle and require
shorter durations of therapy with increased patient compliance,
especially post-travel. Only primaquine can interrupt the latent
hepatic or hypnozoite stages of P. vivax and P. ovale and prevent
relapsing malaria if administered presumptively (presumptive
relapse prevention therapy) or for cause (terminal prophylaxis)
or cure (radical curative therapy) after travel for 14 days. Only
primaquine is gametocidal and capable of killing the sexual
stage gametocytes in the circulation.
Table 2 compares all of the recommended oral medications
for malaria chemoprophylaxis in short-term (three weeks or
less) travelers as stratified by adult and pediatric dosages,
administration schedules, and potential major adverse effects.
Although sold as effective antimalarials in some malariaendemic countries, sulfadoxine/pyrimethamine, proguanil,
chloroquine/proguanil, and hydrochloroquine are no longer
available in the US or even recommended for chemoprophylaxis
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due to widespread resistance.
Since chemoprophylactic strategies are not 100% effective in
preventing malaria, they will always require support by personal
protective measures designed to (1) reduce exposed skin to
mosquito bites outdoors by wearing light-colored, long-sleeved
shirts, socks, and long pants; (2) limit the number of mosquito
bites by applying effective topical insect repellents and wearing
permethrin-impregnated clothing; and (3) interrupt Anophelespreferred nocturnal feeding times by sleeping in air-conditioned
accommodations or within permethrin-treated bed nets or
hammocks.
Current Controversies in Malaria Chemoprophylaxis for Short-term
Travelers
The Safety of Mefloquine
Mefloquine, available since the late 1980s, is a 4-aminoquinolone
compound related to quinine like chloroquine that interrupts the
blood phases of the malaria parasite without affecting the liver
stages including the hypnozoite stages of P. vivax and P. ovale.12
Although not a heme polymerase inhibitor like chloroquine,
mefloquine exerts its antimalarial actions in a similar manner
by competing with the parasite for heme binding within the
erythrocyte. Unlike chloroquine resistance, mefloquine resistance
is not widespread and remains primarily restricted to isolated
regions along Thailand’s borders with Cambodia and Myanmar
(formerly Burma). Mefloquine has the same administration
schedule as chloroquine and has now replaced chloroquine
for chemoprophylaxis in most P. falciparum-endemic regions.
The safety of mefloquine chemoprophylaxis in short and longterm travelers has received increased attention because of rare
behavioral and neuropsychiatric adverse reactions.13
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Generic Drug
(Trade name)

Adult
Dose

Pediatric
Dose

Chloroquine
phosphate
(Aralen®)

500mg
q day

8 mg/kg

FDA
Pregnancy
Category*
C

Start
Drug

Stop
Drug

Potential Adverse
Effects

1 week

4 weeks

• Widespread world
resistence
• Prolonged QT interval
• Torsades de pointes
• Blurred vision
• Retinopathy
• Pruritus
• Exacerbated psoriasis
• Nausea and vomiting possible
if taken on an empty stomach

Regions with chloroquine-resistant Plasmodium falciparum malaria
Atovaquoneproguanil
(Malarone®)

250/100mg
q day

Daily dose by weight:
• 1/2 ped tab 5-8kg;
• 3/4 ped tab 11-20kg;
• 2 ped tabs 21-30kg;
• 3 ped tabs 31-40kg;
• 1 adult tab >40kg.

C

1-2 days

7 days

• Not recommended during
pregnancy, during breastfeeding, or for children
weighing less than 5kg.
Contraindicated with renal
impairment (creatinine
clearance <30mL/min).

Doxycycline
hyclate
(Vibramycin®
et al.)

100mg
q day

Adult dose > 8yrs.
of age

D

1-2 days

4 weeks

• Photosensitivity
• Esophagitis
• Gastritis
• Vaginal yeast infection
• Pediatric dental enamel
staining ≤ 8 years of age

Mefloquine
hydrochloride
(Lariam®)

250mg
q week

Daily dose by weight:
5mg/kg ≤ 9 kg;
1/4 tab 9-19kg;
1/2 tab 20-30kg;
3/4 tab 31-45kg;
adult dose > 45kg.

B

2-3 days

4 weeks

• Only limited resistance in
rural areas of Southeast Asia
• Vivid dreams
• Nightmares
• Altered mood
• Prolonged QT interval
• Av block
• Contraindicated in patients
with depression, seizure
disorder, and psychosis.

Primaquine
phosphateoff-label use
(generic only).
Not recommened
in areas with
significant P.
falciparum risks.

Two 26.3mg
tabs (30mg
base) q day

Adult dose

1 days

7 days

•Hemolytic anemia with
G6PD deficiency; pretherapy
testing required.
• Gastric irritation
• Methemoglobinemia
• Contraindicated during pregnancy
and breast-feeding unless the
infant has normal G6PD levels
• Failures in P. vivax therapy reported
in patients with hepatic CYP2D6
polymorphisms.

Avoid in
pregnancy
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Regions with Plasmodium vivax or Plasmodium ovale malaria with or without Plasmodium falciparum malaria
Primaquine
phosphate
(generic only)

Two 26.3mg
tabs (30mg
base q day

Adult dose

Avoid in
pregnancy

As soon
as
possible
on
return

14 days

•Hemolytic anemia with
G6PD deficiency; pretherapy
testing required.
• Gastric irritation
• Methemoglobinemia
• Contraindicated during pregnancy
and breast-feeding unless the
infant has normal G6PD levels
• Failures in P. vivax therapy reported
in patients with hepatic CYP2D6
polymorphisms.

Table 2: FDA Pregnancy Categories: Note: As of June 2015, the FDA no longer uses letter categories to describe pregnancy risks and makes recommendation
statements only. A: Human studies have demonstrated no evidence of risk to the fetus. B: Animal studies have demonstrated no evidence of risk to the fetus.
C: Animal studies have demonstrated adverse effects on the fetus. D: Investigational or marketing experiences or human studies have demonstrated adverse
effects on the fetus, but potential benefits may warrant use of the drug in pregnancy despite the risks. X: Studies in animals or humans have demonstrated fetal
abnormalities. N: FDA has not classified the drug.

In chemoprophylactic doses of mefloquine, the most severe
neuropsychiatric side effects of seizures and acute psychoses
with suicidal tendencies occur very rarely at rates of 1 in 6,500
to 1 in 10,600 persons.13 Less serious neuropsychiatric effects
including insomnia, nightmares, irritability, and depression do
occur more commonly at rates of 1 in 200 to 1 in 500 users.4,
12-15
The most common side effects appear to be colorful and
vivid dreams that occur in 15 to 25% of users and are typically
well tolerated. Over 90% of mefloquine users complete their
prescribed courses of chemoprophylaxis without significant
side effects.14-16 In summary, the evidence has confirmed that
mefloquine’s adverse effect profile is similar in frequency to
other antimalarials.
Given its rare potential for neuropsychiatric adverse effects,
mefloquine chemoprophylaxis should not be recommended
in persons with preexisting histories of epilepsy, seizures,
depression, suicide attempts, or psychoses.13 Although
contraindicated in these cases, mefloquine is among the
safest antimalarials for pregnant patients (Category B) and
is recommended throughout pregnancy for travelers to
chloroquine-resistant, P. falciparum-endemic regions.14-16
The other antimalarials used in prophylaxis, doxycycline and
atovaquone-proguanil, are not recommended in pregnancy.
Doxycycline has known fetotoxic effects on bone and tooth
development during pregnancy; and atovaquone-proguanil, the
newest antimalarial, has an unknown potential for fetotoxicity.

chloroquine, mefloquine, and doxycycline; and (6) an excellent
medication compliance rate.17 On the other hand, atovaquoneproguanil does have to be taken orally every day like doxycycline
and not weekly like mefloquine. In addition, atovaquoneproguanil is the most expensive oral antimalarial which limits its
use for long-term, cost-effective chemoprophylaxis.
In a 2010 investigation designed to analyze adherence with
atovaquone-proguanil chemoprophylaxis in short-term
travelers, DePetrillo and coauthors prescribed atovaquoneproguanil prophylaxis to 124 adult travelers to malaria-endemic
countries.17 Most (n = 92, 89%) study subjects were compliant
with their prophylaxis; and adverse effects were unusual (n = 6,
5%). Among the three travelers who discontinued atovaquoneproguanil, two experienced abdominal discomfort and diarrhea,
and one reported nausea. The authors concluded that adherence
to atovaquone-proguanil chemoprophylaxis was high and that
serious adverse effects were uncommon.
Given the effectiveness and high compliance profile of
atovaquone-proguanil, clinicians now question the need for such
a prolonged post-travel course of 7 days of chemoprophylaxis.
In 2014, Leshem and coinvestigators reported the results of their
retrospective telephone survey of 485 travelers to P. falciparumhyperendemic sub-Saharan Africa over the reporting period
2010-2011 in comparison to P. falciparum cases reported to the
passive surveillance registry run by the Israeli Ministry of Health
(MOH).18

The Duration of Atovaquone-Proguanil Chemoprophylaxis
Atovaquone-proguanil, available in the U.S. since the late
1990s, is the among the most acceptable and well tolerated
antimalarials for many reasons including: (1) a favorable side
effect profile; (2) dual antimalarial actions in blood and liver
stages; (3) no detectable parasite resistance worldwide; (4)
a short pre-travel administration period of 2 days; (5) a posttravel administration period of a week compared to a month for
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Among the 485 travelers to sub-Saharan Africa, none developed
malaria, and 421 (87%) discontinued atovaquone-proguanil one
day after leaving Africa.18 Descriptive analysis of the MOH registry
identified 363 cases of P. falciparum malaria, mostly in patients
who did not use chemoprophylaxis (n = 305, 84%), and of those
who did, none used atovaquone-proguanil. Nevertheless, at this
stage, malaria experts caution that a post-travel atovaquone-
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proguanil regimen shortened to one day from one week requires
further statistically significant confirmation in a multi-centered,
randomized controlled study comparing the abridged to the
standard post-travel regimen before widespread adoption of
the practice.19

falciparum malaria, malaria experts have now recommended
that primaquine not be used for the primary prophylaxis of
P. falciparum malaria.21,22 In addition, effective alternatives to
primaquine are already available for the primary prophylaxis of
falciparum malaria, such as mefloquine, atovaquone-proguanil,
and doxycycline.22

Primaquine for Primary Prophylaxis of Malaria
Like atovaquone-proguanil, primaquine exerts dual antimalarial
actions at the blood and liver stages of the malaria parasite.
However, unlike any other antimalarial, primaquine is also
effective against hypnozoites, the dormant liver stages of P. vivax
and P. ovale, and the blood stage gametocytes of all species.
As a result, the radical or terminal cure of P. vivax and P. ovale
malaria will require primaquine therapy, often in combination
with chloroquine that remains effective for most non-falciparum
species. Primaquine is an 8-aminoquinolone related to
chloroquine and mefloquine with an unknown mechanism of
action probably via the generation of toxic metabolites that
cause oxidative stress and damage the parasite at every stage,
except the sporozoite stage.12
Primaquine therapy offers several advantages that would
support its use in the primary prophylaxis of malaria including
(1) lack of parasite resistance, (2) relatively short post-travel
administration schedule of two weeks, and (3) effectiveness
against relapsing malaria caused by P. vivax and P. ovale. Although
primaquine chemoprophylaxis is no longer recommended for P.
falciparum protection, the CDC still recommends primaquine for
malaria chemoprophylaxis in areas with primarily P. vivax and/or
P. ovale-endemic malaria.
The use of primaquine for primary prophylaxis, however, is
restricted by its ability to cause oxidative stress and hemolysis
in patients with glucose-6-phosphate dehydrogenase (G6PD)
deficiency, a common genetic polymorphism among Asians,
Blacks, and persons of Mediterranean descent. Therefore, testing
for G6PD deficiency should precede the initiation of primaquine
therapy for primary prophylaxis of malaria, for presumptive antirelapse therapy, or for curative therapy for P. vivax or P. ovale
malaria.
In 2013, Bennett and coinvestigators reported the failure of
primaquine therapy to cure P. vivax malaria in two patients
with qualitative deficiencies of the critical hepatic isoenzyme,
cytochrome P450 (CYP) 2D6, responsible for the metabolism
of up to 25% of all drugs in use today.20 The investigators
concluded that the active metabolites of primaquine must play
important roles in the pre-erythrocytic antimalarial activity of
primaquine and that normal CYP 2D6 function was required
for the successful treatment of P. vivax malaria. Like G6PD
deficiencies, genetic polymorphism of CYP 2D6 are relatively
common with poor metabolizer phenotypes present in 5-10%
of Caucasian and European populations and up to 50% of Asian
populations.19,20 Since a significant proportion of travelers
might have polymorphisms limiting the function of CYP 2D6
and rendering primaquine ineffective against vivax and possibly

The Quest for a Malaria Vaccine: The Primary Prevention of Malaria
by Vaccination
There is a critical need for an effective vaccine for malaria,
especially for P. falciparum malaria. There are existing and highly
effective vaccines for other mosquito-borne, viral infectious
diseases, such as yellow fever and Japanese encephalitis. There
are many other vaccines for respiratory-borne viruses and
bacteria, such as influenza and pneumococcal pneumonia.
Despite these existing vaccines and a quest for a malaria
vaccine that began with inactivated sporozoites during World
War II (1942), we still do not have a malaria vaccine.23 Why has
the quest for a malaria vaccine been so long and difficult when
vaccines have nearly eradicated other viral infectious diseases
like polio and smallpox?
Unlike infectious diseases caused by viruses and bacteria, malaria
is a parasitic disease caused by a complex organism with a huge
genome and several developmental stages in its life cycle (Figure
2). Each stage of development in man from infective stage
sporozoites to sexual stage gametocytes presents hundreds of
antigens to the immune system.24 A malaria vaccine would need
to be 100% effective for each stage as just one sporozoite that
leaves the circulation for sequestration in the liver could cause
malaria. In addition, the histological location of the parasite’s
stage as either extracellular (e.g., sporozoite) or intracellular (e.g.,
gametocyte) will determine the necessary immune response to
be elicited by vaccination as humoral or cellular respectively.25
Because of these unique pathogen characteristics, there are still
no effective vaccines for any parasitic disease including malaria
in man or animals.
The current candidate malaria vaccines in development
and testing today share many similar characteristics and
differ in others. Similar characteristics include targeting the
preerythrocytic stage, specifically sporozoites; focusing on P.
falciparum, even though a P.vivax vaccine is also needed; and
stimulating a humoral immune response.26 Other vaccines
target intracellular erythrocytic and hepatic stages and stimulate
a cellular immune response. The newest vaccine candidates
block the mosquito-borne transmission of malaria in man and
mosquitoes and do not prevent symptomatic malaria.27
The vector transmission blocking or altruistic vaccines target
intraerythrocytic gametocytes in man rendering them incapable
of sexual reproduction in mosquitoes after human blood meals.
Mass transmission-blocking vaccination programs depend
on herd immunity to protect the unvaccinated and control
community outbreaks of P. falciparum malaria. Similar vaccine
strategies could also control community outbreaks of P. vivax
malaria.
J La State Med Soc VOL 169 SEPTEMBER/OCTOBER 2017
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Vaccine Candidate

Type of
Vaccine

Malaria target
parasite stage(s)

Mechanism
of action

Reference
Number

RTS, S/AS01,
RTS, S/AS02

Purified recombinant
circumsporozoite
protein with
adjuvant vaccines

Plasmodium falciparum
(Pf) circumsporozoite
protein present on the
sporozoite surface

Antibodies damage
the sporozoite
surface protein present
on the sporozoite surface

29

PfSPZ Vac,
PfsPZ-C Vac

Whole sporozoite
vaccines

Several surface
antigens present on
whole sporozoites
shortly after liver
entry

Radiation-attenuated Pf
sporozoites induce cellmediated CD8+ T cell
responses attacking
antigens expressed
during liver development

30

Heterologous prime
boost with DNA,
recombinant viruses
and bacteria and
recombinant protein
with adjuvant vaccines

Multiple component
vaccines designed to
induce both humoral
and cellular immunity

Sporozoites before
and after they enter
hepatocytes

Antibodies block
sporozoite entry into
hepatocytes, CD8+ T cells
kill any developing
parasites within
hepatocytes

31

Transmission
blocking vaccines

Recombinant protein
with adjuvant with Pf
and Pv sexual
erythrocyte and
mosquito stages

All sexual erythrocyte
and mosquito stages
of Pf and Plasmodium
vivax (Pv) as parasites
pass from human hosts
to mosquitoes

Antibodies to gamete
surface antigens block
gamete development
in human hosts.
Antibodies to surface
antigens on zygotes block
development of ookinetes
in moquitoes

32, 33

(ID Number)

Table 3: Some Malaria Vaccine Candidates now in Field Trials or Research and Development29-33

The first peptide-based anti-sporozoite vaccine, the Patarroyo
vaccine (SPf66), appeared highly effective in monkeys and
humans in small-scale trials in the Colombian Amazon in the late
1980s. Unfortunately, SPf66 failed to demonstrate protection
against malaria in later, larger field trials in South America
and Africa.28 Despite these early failures, the valuable field
experiences with SPf66 led to the development of new similar
peptide vaccine candidates targeting sporozoites, intrahepatic
stages, and gametocytes. Today, malaria vaccinologists agree
that any effective malaria vaccine will have to target several
developmental stages in malaria’s life cycle simultaneously
and require significant immune boosting with adjuvants and
periodic booster injections. Table 3 describes several malaria
candidate vaccines now in advanced testing and field trials as
stratified by their malaria target antigens and mechanisms of
action.29-33
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CONCLUSIONS
International travelers returning from malaria-endemic regions
without taking preventive measures import most cases of malaria
into the U.S. today. Plasmodium falciparum, the most virulent and
potentially fatal species, causes most cases. Since chloroquine
resistance is now nearly universal, only chemoprophylaxis with
mefloquine, atovaquone-proguanil, or doxycycline will prevent
primary attacks by P. falciparum and non-falciparum species in
endemic areas, but not relapsing attacks by P. vivax or P. ovale.
Only primaquine can interrupt the latent hepatic or hypnozoite
stages of P. vivax and P. ovale and prevent relapsing malaria. No
chemoprophylactic regimen is 100% protective against malaria
and must be supported by personal protective steps including
applying effective topical insect repellents and avoiding
mosquito bites, especially at nighttime.
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The most significant controversies in malaria chemophylaxis
today include the safety of mefloquine, the duration of
atovaquone-proguanil post-travel, and primaquine for primary
prophylaxis. Although contraindicated in travelers with
depression or neuropsychiatric disorders, mefloquine is costeffective for long-term travelers and safe during pregnancy.
Only larger studies can confirm an abridged post-travel schedule
for atovaquone-proguanil shortened from one week to one day.
Primaquine should be reserved for anti-relapse prevention and
relapse curative treatment following screening for G6PD and
CYP2D6 deficiencies.
The complex life cycle of the Plasmodium species in two hosts
complicates antigenic targeting for the most effective malaria
vaccines. The valuable field experiences gained with the first antisporozoite vaccine, SPf66, has led to the development of new
similar vaccine candidates targeting sporozoites, intrahepatic
stages, and gametocytes. Most malaria vaccinologists now
agree that any effective malaria vaccine will have to target
several developmental stages in malaria’s life cycle and require
significant immune boosting with adjuvants and periodic
booster injections.
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CLINICAL CASE OF THE MONTH

A 44-Year-Old Woman with Rash
H. Martin Plauche, BS, Stephen Lambert, BS, Stratton Grisoli, MD, Skylar Souyoul, MD,
Shane Guillory, MD, Fred A. Lopez, MD

In recent years, the immunomodulating agent levamisole has been increasingly used as a cutting agent in
cocaine. This contaminant has led to numerous reported cases of levamisole-induced vasculopathy. With
the increased use of levamisole-adulterated cocaine, physicians should be aware of the various cutaneous
manifestations associated with levamisole toxicity. We describe the case of a chronic cocaine user who presented
with extensive hemorrhagic retiform purpura involving the ears, upper extremities, and trunk. Levamisoleinduced vasculopathy should always be included in the differential diagnosis of a patient with evidence of
vasculitis and history of cocaine abuse. This case emphasizes the importance of timely recognition and proper
counseling in order to prevent recurrent episodes of levamisole-induced skin necrosis.

INTRODUCTION
A 44-year-old woman with a past medical history of untreated,
chronic hepatitis C presented to the emergency room with acute
onset of a widespread rash on her bilateral helices, abdomen,
buttocks, and bilateral upper extremities. She was initially seen
at an outside hospital one week prior where she was treated
with topical permethrin for a presumptive diagnosis of scabies.
Subsequently, the tender lesions which had appeared initially
on her abdomen and right upper extremity quickly spread to
involve the buttocks, posterior thighs, and external ears. She
returned to the hospital and was given an additional dose
of permethrin cream and tramadol. However, the patient’s
cutaneous lesions did not improve and continued to evolve into
larger more necrotic plaques. At that point, she presented to our
facility. On further evaluation, she admitted to cocaine use on
the night prior to onset of her skin findings. She also endorsed
history of a similar purpuric eruption that occurred on both
lower extremities three years prior after cocaine use.
Her vital signs upon presentation included a temperature 98.8
°F, blood pressure 137/79 mmHg, heart rate 112 beats per
minute, respiratory rate 18 breaths per minute, and a body mass
index of 26.9. Physical examination revealed large, retiform,
purpuric plaques with erythematous, inflammatory borders and
central hemorrhage and necrosis (Figure 1). Lesions involved
the bilateral helices of the ears (Figure 2), bilateral upper
arms, forearms, buttocks, and posterior thighs. Multiple faintly
hyperpigmented to violaceous macules were scattered over her
abdomen and back (Figure 3). The purpuric lesions had a stellate
pattern with a notable central necrosis.
Laboratory analysis revealed a leukopenia with a WBC count of
3,000 per UL (4,500-11,000 per UL), with an absolute neutrophil
count of 1900 per UL (1800-8000 per UL). Laboratory workup
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also revealed a microcytic anemia with hemoglobin levels
of 10.6 GM/DL (12-16 GM/DL), and a MCV of 74.7 FL (80-100
FL). Inflammatory markers were elevated with a C-reactive
protein level of 12.6 MG/DL (<0.90 MG/DL) and an erythrocyte
sedimentation rate of 67 MM/HR (0-20 MM/HR ). Blood cultures
and HIV tests drawn at admission returned negative. Toxicology
screening of the urine was positive for cannabinoids, cocaine,
and levamisole.
Based on the patient’s recent cocaine use and the characteristic
clinical presentation, a presumptive diagnosis of levamisoleinduced vasculitis was made. Further immunological workup
revealed positive p-ANCA antibodies with a titer of 1:640 (<1:20
titer). C3 complement levels were within normal range, however
a low C4 complement of 17 MG/DL (18-55 MG/DL) was present.
Additional laboratory tests that were negative included:
cryoglobulins, c-ANCA, anticardiolipin panel, rheumatoid factor,
antinuclear antibodies, and an extractable nuclear antigen (ENA)
panel. Dermatology was consulted, and a punch biopsy of a
purpuric lesion on the left forearm was obtained. Histopathology
of the punch biopsy revealed multiple fibrin thrombi distributed
throughout the superficial and deep dermis. Dermal hemorrhage
along with perivascular neutrophilic inflammation was also
present. Treatment consisted of supportive care and complete
withdrawal of cocaine. The patient’s lesions slowly improved,
and she was discharged home following counseling on the
importance of cocaine cessation.

EPIDEMIOLOGY
Drug-induced vasculitis is one of the most common causes of
vasculitis in adults. It can be a diagnostic challenge to differentiate
between the various idiopathic cutaneous vasculopathies. Illicit
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drug use in the United States has been steadily increasing and
in 2013 up to 24.6 million Americans reported the use of an illicit
drug in the past month.1 Cocaine abuse is widespread in our
society with over 5 million Americans using some form of the
drug.2

Figure 1: Right Arm: Large, retiform, centrally necrotic, purpuric plaque on
the right upper extremity with surrounding background of inflammation
and erythema.

Levamisole is an immunomodulatory drug, developed in
the 1960s, that was initially used as an adjuvant agent in the
treatment of colorectal cancer and rheumatoid arthritis.3,6
The first case of cutaneous necrotizing vasculitis caused by
levamisole was described in 1978.4 It was subsequently banned
due its severe side-effect profile which included agranulocytosis
and vasculitis.5,6 It is now currently used as an anthelmintic agent
in veterinary medicine.6 In recent years, levamisole has been
used as a bulking agent in cocaine due to its physical similarities
and its ability to potentiate the effects of cocaine. It has been
thought to potentiate the stimulatory effects of cocaine by
increasing the amount of dopamine in the brain and having
cholinergic effects. According to U.S. Drug Enforcement Agency
(DEA) estimates, up to 69% of cocaine imported into the United
States is contaminated with levamisole.7
In 2009 the Centers for Disease Control and Prevention (CDC)
first reported the link between agranulocytosis and cocaine
abuse5, and in 2010, the first case of levamisole-induced
vasculitis in a cocaine abuser was reported.8 Over the following
years, a rise in the number of cases of levamisole-induced
vasculitis has been reported. According to previous reports,
levamisole-induced cutaneous vasculitis is more commonly
seen in women with a median age of 45 years.9 The pathogenesis
of levamisole-induced necrotizing vasculitis is still unknown, but
some postulate that immune complexes are formed. A common
theory is that the induced autoantibodies stimulate immune
cells to release cytotoxic agents causing cellular destruction.10
With the widespread use of levamisole-adulterated cocaine,
early recognition of levamisole-induced vasculitis is important
in order to prevent recurrent episodes in the future that can lead
to significant complications.

CLINICAL PRESENTATION AND DIAGNOSIS

Figure 2: Hemorrhagic, purpuric plaque with surrounding rim of
inflammatory erythema involving the right helix and lobule.

Figure 3: Numerous, faintly hyperpigmented to violaceous macules
scattered over mid and upper back.

Levamisole-induced Vasculitis (LIV) presents with a unique
clinical picture that is characterized by reticulated purpuric
lesions and hemorrhagic bullae with concurrent central necrosis
occurring most commonly on the lower extremities and ears.9
The predilection for the ears is a specific finding for LIV and is
thought to possibly arise due to the lower temperature and
smaller vessels favoring the deposition of immune complexes.10
These necrotizing vasculitic lesions with an erythematous base
are also found on the upper extremities, trunk, face, nose, and oral
region.11 Arthralgias of the large joints are commonly reported
clinical manifestations. Many patients also have constitutional
symptoms including fever, weight loss, night sweats, myalgia,
and malaise.12 Rhinorrhea and recurrent sinusitis have also been
reported, most likely related to the nasal inhalation of cocaine.
Levamisole has immunomodulatory effects that lead to the
increase of multiple autoantibodies. Elevated Perinuclear
ANCA (p-ANCA) has the strongest association in LIV, with
cytoplasmic ANCA (c-ANCA), anti-myeloperoxidase (anti-MPO),
anti-proteinase-3 (anti-PR3) and human neutrophil elastase
antibodies also elevated in some patients. Studies have also
shown elevated titers of lupus anticoagulant, antinuclear,
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anti-cardiolipin, and anti-double-stranded DNA antibodies.12
Of note, a number of other drugs including propylthiouracil,
hydralazine, and minocycline have also been associated with
ANCA-associated vasculitis.13 Other common laboratory findings
of LIV include agranulocytosis and neutropenia.
Histopathologic evaluation of skin biopsy in LIV typically
reveals a leukocytoclastic vasculitis of the small vessels as well
as vasculopathic features including intravascular thrombi.14
There is a predominantly neutrophilic inflammatory infiltrate
that invades the vessel walls spreading into the perivascular
area. A high number of eosinophils is also a common finding.
Fibrinoid necrosis along with the extravasation of red blood cells
is frequently seen as well.9

MANAGEMENT
Treatment of levamisole-induced cutaneous vasculitis requires
supportive care and counseling on cocaine cessation which, in
most cases, leads to resolution of symptoms. There is no strong
evidence that steroids are needed for the treatment of LIV
cutaneous lesions.15 Steroid use should be withheld due to the
possibility of infections in patients who are neutropenic. Patients
must be educated on the recurrence of the necrotizing lesions
if cocaine use is resumed. In some patients, extensive tissue
involvement can lead to amputation and severe infection.5
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ECG CASE OF THE MONTH

Epigastric and Back Pain and High Blood
Pressure in a 63-Year-Old Man
D. Luke Glancy, MD
A 63-year-old obese man with long-standing high blood pressure, an old cerebrovascular accident, and near
blindness due to an old eye injury came to the emergency department at 2 a.m. because of acute epigastric
and thoracic back pain. Exam revealed a distended, tympanitic abdomen without tenderness. Bowel sounds
were sparse. Crackles were heard at both long bases, and there was an occasional wheeze. Heart rate was 80
beats per minute, and blood pressure was 245/150 mmHg. Carotid, radial, and femoral pulses were strong
and equal bilaterally. Neck veins were normal. There was no cardiomegaly by physical exam, and heart sounds
were normal. A squint and oscillating nystagmus were noted and apparently were the result of his old ocular
trauma. An electrocardiogram (ECG) was recorded (Figure).

Figure: ECG recorded in the emergency department in a 63-year-old man with high blood pressure, epigastric pain, and back pain. See text for explication.

What is your diagnosis?
Explication is on p. 144 .
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DIAGNOSIS

REFERENCES

Normal sinus rhythm; left atrial enlargement [Negative terminal
P-wave deflection in lead V1 > 0.1 mV, when 1.0 mV = 10 mm,
and duration > 0.04 ms]; left ventricular hypertrophy [RI > 1.3 mV;
Lewis index (RI+SIII) – (RIII+SI) > 1.7 mV]; nonspecific ST-T changes;
prominent U waves.

1.

Just as important as the ECG findings was what was not found,
i.e., any change specific for myocardial ischemia. Although
the history was compatible with an atypical presentation of
myocardial ischemia or a variety of gastrointestinal problems,
the long history of systemic hypertension, extremely high
blood pressure, back and abdominal pain in the absence of
ECG findings of ischemia were textbook-perfect for descending
thoracic aortic dissection extending into the abdominal aorta.1-3
The chest radiograph showed a huge aortic knob and
descending thoracic aorta, clear lungs, and a prominent left
ventricle. Computed tomography confirmed that the dissection
began just distal to the origin of the left subclavian artery and
extended into the abdominal aorta. The renal, celiac, superior
and inferior mesenteric arteries were patent, but some filled
from the true lumen and some from the false lumen.
The patient was managed in the intensive care unit with an
intravenous nitroglycerin drip to lower blood pressure and
an esmolol drip to decrease aortic dP/dt in an attempt to
prevent further dissection. Labetalol was added because the
blood pressure drop was insufficient. All beta blockers had to
be discontinued when bronchospasm necessitated tracheal
intubation. Intravenous sodium nitroprusside then became the
short-term means of controlling the blood pressure.
The prevalence of coronary artery disease and the frequency of
acute coronary syndromes have led us to think first of myocardial
ischemia as the cause of any pain between the jaw and the
umbilicus. As a result, other diagnoses have been missed or
delayed, and aortic dissection has been high on that long list.1-3
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RADIOLOGY CASE OF THE MONTH

Necrotizing Fasciitis Redux
Oliver Gentile, Jack Hua; Francisco Morales, MD, Enrique Palacios MD, FACR
A 29-year-old woman presented initially to our emergency department with a left neck infection. She was given
antibiotics for cellulitis to take as an outpatient. The patient came back after one week due to severe worsening
of the symptoms (Figure 1). On admission, the patient underwent imaging of the neck with Ultrasound and
Computed Tomography (CT) (Figure 2). She was then started on piperacillin/tazobactam and clindamycin and
due to the continued clinical deterioration, the patient taken to surgery and was found to have an extensive
diffuse inflammatory process, abscesses and diffuse myositis of the submental and anterior aspect of the neck.
Her wound cultures eventually became positive for B-hemolytic Group A Streptococcus.
Several surgical teams decided to bring the patient to the operating room for irrigation, debridement, and
resection of necrotic muscle, fascia, and skin. A modified Blair incision, with elevation of the subplatsymal
flaps, revealed necrosis of the platysma extending to the subdermal subcutaneous fat and an abscess of the
sternocleidomastoid muscle with necrotic involvement of the left mastoid tip extending to the tail of the left
parotid gland. These areas were debrided, irrigated and covered with plain gauze with bacitracin saline solution.

DISCUSSION
Necrotizing fasciitis is a relatively uncommon and potentially
life-threatening soft tissue infection, with morbidity and
mortality approaching 25-35%, even with optimal treatment.
While necrotizing fasciitis can affect the dermis and epidermis,
the majority of cases involve the deeper layers of adipose tissue,
fascia, and muscle, making it difficult to differentiate from other,
more benign skin pathologies. The degree of tissue destruction
depends on the pathogen involved and its virulence factors.1
Approximately 1000 cases are reported annually in the U.S.
These necrotizing soft tissue infections (NSTIs) occur equally
in men and women. They are more common in obese and
immunocompromised individuals but may also occur in young
otherwise healthy individuals.2 The differential diagnosis for
these patients includes abscesses and cellulitis; however, the
most important step is a thorough and accurate history, as
the definitive standard for diagnosing NSTI is timely operative
exploration with a high index of clinical suspicion.3, 4
Necrotizing fasciitis can be classified into three categories, with
type 1 infections representing polymicrobial infections, type
2 involving Group A Streptococcus, typically streptococcus
pyogenes, and type 3 representing gram negative marine
organisms, most notably vibrio vulnificans.1 Although
necrotizing fasciitis typically affects the perineum and trunk, our
case reflects its ability to affect the head and neck. Ultimately,
the organism responsible for a given infection reflects the native
flora. Most cases of necrotizing fasciitis occur due to trauma
to skin that then seeds bacteria. Infection begins in the deep
tissue, where bacteria can rapidly proliferate within viable
tissue. Fibrous attachments between subcutaneous tissues and
fascia limit spread to areas like the hands, feet, and scalp, but

because the trunk and limbs do not have these attachments,
there is a tendency for infection to spread. Edema can also
occur secondary to venous and lymphatic spread. This spread
can also cause thrombosis of blood vessels that leads to tissue
ischemia and possible gangrene of subcutaneous fat and the
dermis. Once the fascia breaks down, infection of the muscle
leads to myositis, as occurred in our patient. Although rare,
subcutaneous emphysema, known colloquially as gas gangrene,
can also occur in the necrotizing tissue and is often caused by
Clostridium species.
Imaging may be used in determining the level of infection
as well as the presence of gas; however, it is generally not

Figure 1: Anterior view of the submental and anterior aspect of the neck
reveals diffuse soft tissue swelling and diffuse erythema.
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Figure 2: CT post-contrast of the head and neck. (A) Mid-sagittal and (B) axial at the level of the pharynx reveal large areas of soft tissue edema involving the
submental region and extending into the anterior aspect of the neck, right parapharyngeal area, left side of the face, left parotid gland area and posterolateral
aspect of the neck on the left. Gas collections are identified in the submental, anterior aspect of the neck and posterolateral portion of the neck on the left.
There is complete loss of the fascial planes. (C ) Axial section at the level of the superior mediastinum reveals a gas collection in the retrosternal area. All of these
findings were consistent with extensive necrotizing fasciitis.

necessary as clinical suspicion may be sufficient. CT imaging is
more sensitive (80%) but just as specific as plain radiographs.
Magnetic Resonance Imaging (MRI) has been found to have
a sensitivity of 100% and a specificity of 86%, lower than CT
or plain radiography, but may not show findings early on.5,6
Ultrasound is neither specific nor sensitive for diagnosing these
patients but may be used for ruling out abscesses.7
Necrotizing fasciitis is a rapidly progressive and potentially fatal
infection that requires a high index of clinical suspicion to make
a prompt diagnosis and initiate aggressive surgical debridement
of affected tissue in order to ensure optimal outcomes. As
most physicians will only see a single case in their careers and
the consequences of missing the diagnosis can prove fatal, it
is imperative that physicians become familiar with the signs
and symptoms, so that prompt surgical and pharmacologic
treatment can be initiated. Effective treatment of necrotizing soft
tissue infections requires multi-modal imaging to determine the
extent of involvement, multidisciplinary coordination among
surgical teams, critical care teams, dieticians, microbiologists,
psychiatrists, and prompt surgical exploration of the affected
site to evaluate depth and extension into surrounding adipose
and muscle tissue.
Treatment involves early surgical debridement and broadspectrum antibiotics that cover for gram-negative, grampositive, and anaerobic bacteria for cases of suspected
necrotizing fasciitis. Exploration should be done with careful
dissection to the fascial layers to determine involvement of
surrounding fat and muscle.3
Broad-spectrum antibiotics should be started in all cases of
suspected NSTI. Empiric therapy should include coverage for
gram-positive, gram-negative, and anaerobes. Consideration
for possible infection with methicillin-resistant Staphylococcus
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aureus should be given and appropriate MRSA treatment should
be initiated if suspected. Broad-spectrum antibiotic coverage
should be continued until blood cultures allow optimization or
the patient becomes hemodynamically stable.3
Covering and reconstruction of the wound also plays a role
in the outcome of the patient, as immediate tissue coverage
protects against superinfection, as well as fluid and electrolyte
loss, allowing for the patient to mobilize early while reducing
pain. Patients and their families must be given a comprehensive
review of their options, as many decisions play a large role in
patients’ well emotional and physical well-being. Traditional
reconstructive options include primary closure, split-thickness
skin grafts, full-thickness skin grafts, delayed primary closure,
healing by second intention, tissue expansion, and pedicled or
free flaps.3
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Distribution of Ophthalmologists and
Optometrists in Louisiana and the
United States
Peter Kastl, MD, PhD
Objective: to determine the distribution of ophthalmologists, optometrists, and their offices in Louisiana and the other states of the US,
to test the assertion that optometrists outnumber ophthalmologists, thus needing surgical privileges to treat patients who cannot travel
to a distant ophthalmologist.
Methods: the Medicare Physician Compare National downloadable file was analyzed. “Isolated optometry offices” were identified
as offices in a zip code that did not contain an ophthalmology office. The average distance to the nearest ophthalmology office was
calculated.
Results: there were 270 ophthalmologists in Louisiana with 634 offices, and 250 optometrists with 364 offices, meaning that
ophthalmologists outnumbered optometrists by 8%, and by 74% in the number of offices. The average distance from isolated optometry
offices to the nearest ophthalmologist was 13.1 miles.
Conclusions: Organized optometry has succeeded in getting a surgical law passed in Louisiana, claiming that optometrists are more
numerous and rural than ophthalmologists. This communication disproves that claim.

INTRODUCTION
Quality care and patient safety are the two primary goals which
drive hospitals, ambulatory surgery centers, physician offices,
and most health care facilities to achieve excellence.1-3 One
aspect of patient safety is health care provider credentialing,
whereby providers must prove they are competent to perform
their procedures. 4-6
One legal way around credentialing is the push by
paraprofessional providers to perform procedures or get legal
prescribing privileges for which they are untrained. Because the
United States does not have centralized credentialing laws, all
it takes for paraprofessionals to be licensed to perform surgery
is the ability to convince a state legislature and its governor to
make them surgeons.
The word “optometry” first entered the English language in
1859,7 and optometry originated as a trade for measuring
and prescribing spectacles. At this time optometrists worked
under the licenses of physicians. Towards the end of the 1800s,
optometrists lobbied state legislatures to become independent
practitioners, beginning in New York in 1897 (unsuccessfully),
achieving initial success in Minnesota in 1901, and finally
achieving independent licensure in all states and the District of
Columbia by 1924.8
Optometrists later began lobbying state legislatures to allow
them to use diagnostic drugs (dilating eye drops) in their
practices. After two failed attempts, Rhode Island passed enabling
legislation in 1971 and Maryland became the final state in 1989

to allow optometrists to use dilating drops.9 Next, optometrists
lobbied state legislatures to grant them prescriptive privileges
for therapeutic drugs, so that they could treat eye disease. They
were successful in West Virginia and North Carolina in 1976 and
succeeded in all states by 1996.9
More recently, organized optometry has
lobbied state
legislatures and received surgical privileges in three states:
Oklahoma (1998), Kentucky (2011), and Louisiana (2014). Whereas
ophthalmologists must serve at least 48 months in a residency
training program, of which 36 are spent in ophthalmologic
training, to learn surgical techniques, optometrists in these
three states can attend a weekend course to obtain the same
privileges. More troubling, in Kentucky and Louisiana further
surgical privileging is overseen by the state’s board of optometry;
there is no physician oversight of optometric surgical expansion
in these two states.
The central arguments which organized optometry used to
convince state legislators to grant them surgical privileges are
that there are many more optometrists than ophthalmologists
serving the public, they are located in remote areas where there
are no ophthalmological services, and patients must travel long
distances to reach an ophthalmologist, thus endangering their
ophthalmologic health. Organized optometry has stated that it
would be better for optometrists to be able to perform surgery
themselves, rather than to refer to distant ophthalmologists. It
is ironic that organized optometry couches this statement in
terms of patient safety.
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This communication seeks to ascertain the accuracy of these
assertions by analyzing the National Medicare Database.
Materials and Methods
The Physician Compare National downloadable file was
downloaded from Medicare.gov. This file was dated June
26, 2014. Microsoft Access was used to access these data.
Ophthalmology practice addresses and optometry practice
addresses were identified and saved into separate files. Note
that this database contains data for the 50 states, as well as the
District of Columbia, the Commonwealth of Puerto Rico, and
the US territories of Guam, US Virgin Islands, and the Northern
Mariana Islands.
Unique National Provider Identifier (NPI) numbers were then
identified for each address. These were tabulated by state using
Microsoft Excel. These data are summarized in Table 1.

To
determine
ophthalmologist
and
optometrist
distribution, a zip code database was downloaded from
Federalgovernmentzipcodes.us; this database contained
latitude and longitude data for each US zip code. Optometrist
data was compared to ophthalmologist data using Microsoft
Excel to determine all US zip codes containing only optometry
offices (“isolated optometry offices”), Table 2. Using a brute force
method with Excel, every isolated optometry office was paired
with every ophthalmology office in each state. “Brute force”
means that every row was calculated with every column, and
the distance between their two zip codes was calculated using
the Spherical Law of Cosines,10 as follows: the distance between
two points on Earth’s surface is calculated as
d= acos ( sin φ1 • sin φ2 + cos φ1 • cos φ2 • cos [λ2 – λ1] ) • R
where (φ1, λ1) are the latitude and longitude of point one,
(φ2, λ2) are the latitude and longitude of point two, and R is the
radius of the Earth in miles.

Table 1

MD
ADDRESSES

MD UNIQUE
NPI

OD
ADDRESSES

OD UNIQUE
NPI

MD / OD
ADDRESSES

MD / OD
NPI

AK

55

29

248

99

22.18%

29.29%

AL

351

218

751

485

46.74%

44.95%

AR

215

147

430

307

50.00%

47.88%

AZ

545

289

1117

568

48.79%

50.88%

CA

5138

2123

4180

2642

122.92%

80.36%

CO

474

264

872

535

54.36%

49.35%

CT

410

296

465

361

88.17%

81.99%

DC

122

87

31

24

393.55%

362.50%

DE

135

69

141

107

95.74%

64.49%

FL

2201

1194

2375

1538

92.67%

77.63%

GA

720

416

1126

670

63.94%

62.09%

GU

12

8

8

5

150.00%

160.00%

HI

187

110

354

181

52.82%

60.77%

IA

250

171

691

470

36.18%

36.38%

ID

92

69

292

218

31.51%

31.65%

IL

1502

776

1824

1271

82.35%

61.05%

IN

467

293

1280

844

36.48%

34.72%

KS

247

151

735

491

33.61%

30.75%

KY

417

224

659

474

63.28%

47.26%

LA

634

270

364

250

174.18%

108.00%

MA

980

566

1239

818

79.10%

69.19%

MD

1029

535

707

403

145.54%

132.75%t

STATE
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MD
ADDRESSES

MD UNIQUE
NPI

OD
ADDRESSES

OD UNIQUE
NPI

MD / OD
ADDRESSES

MD / OD
NPI

ME

126

78

266

198

47.37%

39.39%

MI

1707

587

1284

933

132.94%

62.92%

MN

663

312

1200

684

55.25%

45.61%

MO

733

333

964

631

76.04%

52.77%

MP

2

1

6

4

33.33%

25.00%

MS

170

142

354

240

48.02%

59.17%

MT

107

54

189

140

56.61%

38.57%

NC

750

505

1456

913

51.51%

55.31%

ND

220

35

276

153

79.71%

22.88%

NE

143

98

441

293

32.43%

33.45%

NH

110

82

233

175

47.21%

46.86%

NJ

1038

667

1282

843

80.97%

79.12%

NM

147

87

234

162

62.82%

53.70%

NV

168

111

531

229

31.64%

48.47%

NY

3046

1680

2040

1369

149.31%

122.72%

OH

1259

646

1758

1270

71.62%

50.87%

OK

244

153

761

531

32.06%

28.81%

OR

373

255

654

463

57.03%

55.08%

PA

2439

889

221

1485

109.82%

59.87%

PR

343

182

141

95

243.26%

191.58%

RI

92

73

183

152

50.27%

48.03%

SC

376

251

538

384

69.89%

65.36%

SD

70

46

204

166

34.31%

27.71%

TN

593

339

981

706

60.45%

48.02%

TX

2235

1090

3069

1912

72.83%

57.01%

UT

296

158

386

225

76.68%

70.22%

VA

690

424

1026

689

67.25%

61.54%

VI

15

8

14

5

107.14%

160.00%

VT

127

41

122

86

104.10%

47.67%

WA

710

365

1334

822

53.22%

44.40%

WI

677

318

1138

660

59.49%

48.18%

WV

255

107

271

194

94.10%

55.15%

WY

29

22

114

103

25.44%

21.36%

36136

18444

45560

29676

79.32%

62.15%

STATE

TOTAL

Table 1: In addition to the 50 states, the National Medicare Database includes the following 5 territories and/or districts: GU, Guam; DC, District of Columbia; PR,
Puerto Rico; MP, Northern Mariana Islands; and VI, Virgin Islands.
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The smallest distance in each state to each isolated optometry
office was taken as the closest ophthalmology office. An average
of these distances by state was calculated as the average
distance in that state to isolated optometry offices. These results
are shown in Table 3.

RESULTS
The Physician Compare National Downloadable file for June 26,
2014 contained 1,986,848 records, representing all the offices
of all Medicare providers in the US and its territories. The zip
code database contained latitude and longitude information for
41,891 active and 634 recently decommissioned zip codes.
Table 1 shows that there were 18,444 ophthalmologists in the
US with 36,136 offices, while there were 29,676 optometrists
with 45,560 offices. For the entire US there were 62% as many
ophthalmologists as optometrists, but 79% as many offices.
There were state-by-state variations.
Table 2 shows that, out of 41,865 US zip codes, 9052 had isolated
optometry offices that did not contain an ophthalmology office.
Table 3 shows the average distance between zip codes in
each state for isolated optometry offices and the nearest
ophthalmology office; these distances ranged from a low of 0
for Guam, the Virgin Islands, the Northern Mariana Islands, and
the District of Columbia, to highs of 56.5 miles for Alaska, 53.0
miles for North Dakota, 45.3 miles for Montana, and 43.6 miles
for Wyoming. The average distance for the entire US was 14.5
miles.
In Louisiana there were 270 ophthalmologists with 634 offices.
There were 250 optometrists with 364 offices. These results
mean that ophthalmologists actually outnumber optometrists
by 8% and have 74% more offices than do optometrists. There
were 725 unique zip codes in Louisiana, with 102 of them having
an “isolated optometry office,” an optometry office without an
ophthalmology office in that zip code. Nevertheless, the average
distance from these isolated optometry offices to the nearest
ophthalmology office was only 13.1 miles.

DISCUSSION
Patient safety is a concept that constantly is reinforced to
physicians, as they hold hospital privileges and must adhere to
strict credentialing guidelines and peer review. Optometrists,
on the other hand, do not hold hospital privileges and are not
subject to the same peer scrutiny. In their zeal to be independent
of ophthalmological oversight, their actions violate principles of
patient safety because optometrists do not have the necessary
training to properly treat serious eye conditions in patients. This
assertion can be seen in the injuries caused at one Veterans
Affairs hospital.11
Organized optometry has contrived to get surgical laws passed
in three states (Oklahoma, Kentucky, and Louisiana) by using
the argument that optometrists are more numerous and more
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Table 2

UNIQUE
ZIP CODES

ISOLATED OPTOMETRY
OFFICES

AK

275

24

AL

838

157

AR

709

108

AZ

567

162

CA

2653

789

CO

662

153

CT

438

124

DC

290

11

DE

98

24

FL

1490

476

GA

973

228

GU

13

1

HI

139

34

IA

1063

161

ID

325

62

IL

1588

358

IN

987

206

KS

756

139

KY

962

138

LA

725

102

MA

703

239

MD

622

119

ME

488

67

MI

1170

285

MN

1031

212

MO

1171

180

MP
MS

UNIQUE
3
ZIP
COES
533

ISOLATED
OPTOMETRY
1
OFFICES
100

MT

405

47

NC

1090

280

ND

407

41

NE

620

88

NH

284

51

NJ

731

295

NM

426

55

NV

254

62

NY

2208

481

OH

1447

374

STATE

STATE

NJ

731

295

NM

426

55

NV

254

62

NY

2208

481

OH

1447

374

OK

776

158

OR

486

123

PA

2213

454

PR

176

56

RI

91

36

SC

539

129

SD

394

40

TN

796

194

TX

2655

578

UT

347

76

VA

1241

209

VI

16

2

VT

309

29

WA

733

212

WI

898

212

WV

856

76

WY

195

34

41865

9052

TOTAL
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Table 2. Isolated Optometry Offices by State

Oklahoma, 18.3 miles; for Kentucky, 12.7 miles; and for Louisiana,
13.1 miles. Thus, the author asserts that organized optometry
has been misleading and deceitful in claiming as a factor for
surgical privileges that referral to ophthalmologists decreased
patient safety because of the need to travel greater distances to
ophthalmologists. Most ironically, Louisiana actually has more
ophthalmologists than optometrists.
Drawbacks to this study include the use of the Medicare
database itself; after all, many optometrists work at facilities
like Wal-Mart, where they may not bill Medicare. However, it
is those optometrists who bill Medicare who want surgical
privileges in the first place. Other drawbacks include distance
measurements being calculated between zip codes and not
between specific addresses. This latter procedure is called
geocoding and is beyond the scope of this communication; the
use of measurements between zip codes is adequate for this
analysis.

CONCLUSIONS
It is true that there are more optometrists than ophthalmologists
in the US, but it is not true in Louisiana. Also it is untrue that
patients are endangered by having to travel too far to see an
ophthalmologist upon referral by an optometrist. Organized
optometry so far has been able to mislead three state legislatures
into granting them surgical privileges for which they will receive
almost no training.
Any untrained surgeon represents a danger to patient safety.12-14
The author hopes that data in this communication can be used
to improve patient safety.
Table 3

rural than ophthalmologists, thus requiring surgical privileges
to treat patients who, upon referral, would have to travel great
distances to ophthalmologists. These great distances supposedly
endanger patient safety, according to optometry apologists.
This communication shows the opposite, especially in Louisiana,
where a patient at an isolated optometry office need travel
only 13.1 miles to see an ophthalmologist. In the entire US,
while there are marginally more optometrists and optometry
offices than ophthalmologists and ophthalmology offices, the
distribution of both providers is such that a patient also does
not have to travel that far to obtain ophthalmology services. It
is true that there are variations by state, but the argument that
optometric surgical privileges are necessary due to geographical
remoteness of ophthalmologists is spurious and has been used
in a deceptive fashion to fool both the public in general and
legislative bodies in particular. In fact, this is the same argument
that was made during optometric lobbying in previous years for
prescriptive drug privileges.9
When examining Table 3 as to the three states currently allowing
optometric surgery, the average distance between the nearest
ophthalmology office to isolated optometry offices is for

STATE

AVERAGE DISTANCE
(MILES)

AK

56.5

AL

13.4

AR

17.5

AZ

14.8

CA

6.2

CO

14.1

CT

4.4

DC

0.0

DE

5.4

FL

3.9

GA

10.0

GU

0.0

HI

12.1

IA

17.5

ID
IL
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25.9
8.7
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GA

10.0

GU

0.0

HI

12.1

VI

0.0

IA

17.5

VT

12.1

ID

25.9

WA

10.0

IL

8.7

WI

12.0

IN

10.6

WV

14.2

KS

19.4

WY

43.6

KY

12.7

AVERAGE

14.5

LA

13.1

MA

4.2

MD

4.4

ME

15.9

MI

11.9

MN

13.9

MO

14.4

MP

0.0
AVERAGE DISTANCE

STATE

UT

8.1
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Table 3. Average Distance in Miles from Isolated Optometry Offices to
Nearest Ophthalmology Office

REFERENCES
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MS
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Hand-assisted Laparoscopic
Splenectomy During Pregnancy for
Hereditary Spherocytosis
Eric Wu, MS, Emad Kandil, MD

Laparoscopic surgery has advanced significantly in recent years and has improved outcomes in abdominal
surgeries including splenectomy. However, anatomical and physiological changes during pregnancy can
complicate splenectomy and pose unique risks to a laparoscopic approach. We present a case of hand-assisted
laparoscopic splenectomy in a pregnant patient with hemolysis and splenomegaly secondary to hereditary
spherocytosis.

CASE REPORT
A 20-year-old woman G2P1001 at 12 + 1/7 weeks gestation
presented to the emergency department with increasing
shortness of breath, worsening fatigue, severe left upper
quadrant (LUQ) abdominal pain, nausea, and vomiting. About
1.5 months prior to admission, she reported several episodes
of severe nausea and vomiting, which she initially attributed
to pregnancy. She also developed severe LUQ abdominal pain
and scleral icterus. She had been hospitalized twice since then,
requiring transfusion of four units of packed red blood cells for
hemolytic anemia.
Her past medical history was significant for unspecified
gallbladder disease, seizure disorder, and microcytic anemia.
Although she had a history of anemia as an adolescent, she
had not required blood transfusions prior to the start of her
symptoms 1.5 months ago. Her family history is significant for
splenectomies in her father at the age of five years old for anemia
and in several half siblings for unknown reasons. Family history
in maternal family members was also significant for sickle cell
disease and/or trait.
On arrival, her heart rate was 86 beats/minute, blood pressure
109/54 mmHg, respiratory rate 18/minute, SpO2 100% on room air,
and she was afebrile. Physical exam revealed a pregnant female
who was conversant, alert, and oriented. Head and neck exam
was significant for a scleral icterus and pallor. Abdominal exam
noted splenomegaly with moderate tenderness to palpation in
the LUQ and no vaginal bleeding. Laboratory studies on arrival
revealed normocytic anemia with hemoglobin of 7.2, elevated
RDW of 26.1, decreased haptoglobin, hyperbilirubinemia of 4.2,
and elevated LDH of 400. Blood smear revealed spherocytes,
reticulocytes, and schistocytes. LUQ ultrasound revealed
splenomegaly with the spleen measuring 12.6 cm in the
craniocaudal dimension. She was evaluated for splenectomy for
suspected hereditary spherocytosis. The obstetrics/gynecology
service was consulted for assistance in the management of the

patient, and the hematology/oncology service was consulted to
confirm a diagnosis of hereditary spherocytosis and to rule out
other hemoglobinopathies.
During admission, the patient’s hemoglobin dropped to 6.9, and
she required another unit of packed RBCs transfusion. Given
her history of anemia, multiple transfusions, pregnancy, and
suspected hereditary spherocytosis, the hematology/oncology
team agreed with the surgical team to proceed with splenectomy
to control her disease. She received preoperative vaccinations
including Streptococcus pneumoniae, Haemophilus influenzae,
and Neisseria meningitidis.
Patient underwent a hand-assisted laparoscopic splenectomy
at 13 weeks gestation. She was positioned in the right lateral
decubitus position. The spleen was 1117g and 25.5 x 13.0 x 5.5
cm and removed intact via the hand-assisted port. The patient
had an uneventful postoperative course and was discharged
home on the third post-operative day. Outpatient follow-up
visits revealed improved symptoms, well-healing abdominal
incisions, and reassuring fetal heart tones. The patient had an
uneventful delivery.

DISCUSSION
Hereditary spherocytosis is the most common inherited chronic
hemolytic disorder in northern Europe and North America
affecting 1 in 2000 people.1 It is caused by any of a number
of defects in erythrocyte membrane proteins that result in
abnormally shaped, inflexible red blood cells that are more prone
to rupture. The disease is characterized by anemia, jaundice, and
splenomegaly, but severe disease can manifest with significant
hemolytic episodes and cholelithiasis. The severity of anemia in
hereditary spherocytosis is variable, ranging from asymptomatic
to life-threatening anemia.1 Because the majority of hemolysis
in spherocytosis occurs within the spleen, splenectomy is
J La State Med Soc VOL 169 NOVEMBER/DECEMBER 2017
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considered curative. However, splenectomy is usually reserved
for individuals with severe hemolysis. Although our patient was
reportedly anemic during adolescence, she had not required
blood transfusions prior to her current pregnancy. Reports
indicate that pregnancy may precipitate hemolytic crises and
anemia in patients with hereditary spherocytosis.2
While maternal morbidity and fetal outcomes have been
reported to improve following splenectomy to treat hereditary
spherocytosis, during pregnancy, the anatomical and
physiological changes in body habitus, coagulation status, the
cardiovascular system, and nearly every other organ system
can pose unique challenges for surgery.2–4 Non-obstetric
surgical procedures are estimated to occur in 1 of every 5000
pregnancies.5 In a 2005 systematic review of 54 studies of
surgeries during pregnancy, overall rates of miscarriage and
major birth defects were similar to that of the general obstetrical
population.6 In a recent retrospective cohort study of 6.5 million
pregnancies, Balinskaite et al. estimated that there was one
additional stillbirth for every 287 surgeries during pregnancy
and one additional preterm delivery for every 31 surgeries
during pregnancy.7 Although it was not possible to separate
out whether these outcomes were due to surgery, anesthesia,
or the underlying disease itself, the authors concluded that risks
of non-obstetric surgery during pregnancy were relatively low.7
While fetal outcomes have been shown to be generally good,
outcomes of non-obstetric surgery for maternal morbidity and
mortality are still under debate. A retrospective cohort study of
nearly 5600 pregnant women in Taiwan who underwent nonobstetric surgical procedures showed significantly increased
adverse events including increased mortality, postoperative
septicemia, and longer hospital stays.8 However, a similarly
designed retrospective cohort study matching over 2500
pregnant women in the United States to non-pregnant
controls undergoing non-obstetric surgical procedures found
no difference in overall morbidity or 30-day mortality rates.9
Despite conflicting evidence, surgical delay in acute conditions
such as appendicitis has been associated with worse outcomes
for both the mother and fetus.10 Non-obstetric surgery when
indicated is generally recommended given their comparable
fetal outcomes, encouraging maternal morbidity and mortality
outcomes, and the potential for worse outcomes when surgery
is postponed in acute conditions.
Pregnancy was previously a contraindication for laparoscopic
surgery due to the potential of insufflation to decrease the
blood flow to the placenta causing fetal hypoxia, in addition
to the risk of perforating the gravid uterus during trocar
insertion. However, the technological advances in laparoscopic
surgery have improved outcomes of laparoscopic abdominal
surgeries outcomes relative to laparotomy during pregnancy.11
Laparoscopic benefits include shorter operative time, which
leads to reduced fetal exposure to anesthesia, decreased length
of stay, and decreased wound complications.11

Laparoscopic hand-assisted splenectomy has been shown
to have favorable outcomes compared to an open approach
including lower morbidity, lower transfusion rate, and shorter
hospital stays.12–14 Splenectomy during pregnancy poses a more
difficult challenge given the spleen’s high vascularity and its
frequent enlargement in disease processes necessitating surgery.
Some studies have shown that splenectomy during pregnancy
is associated with increased risk of preterm delivery, higher
transfusion rates, and longer hospital stays.15,16 Splenectomy
during pregnancy is relatively rare, but several cases have
been reported in patients with immune thrombocytopenia
(ITP), splenic artery rupture, and hereditary spherocytosis.17–20
Laparoscopic splenectomy has been shown to be successful
and safe during pregnancy in several cases.20,21 A hand-assisted
approach to laparoscopic splenectomy, as was performed
in our case, may be used to provide better vascular control,
improved visualization, and decreased operative time while still
retaining benefits of laparoscopy such as faster healing time
and decreased length of hospital stay.22 Given the significant
splenomegaly in our case, the hand-assisted port provided an
improved surgical approach for splenectomy.

CONCLUSIONS
This case demonstrates a successful laparoscopic splenectomy
in a pregnant patient with significant splenomegaly secondary
to hereditary spherocytosis. Splenectomy during pregnancy
was previously considered a high-risk procedure due to the
increased risk of fetal loss and poor maternal outcomes. Planning
to perform surgery during the early part of the second trimester
when organogenesis of the first trimester is complete and the
gravid uterus is minimal in size would be most advantageous
to improve fetal and maternal outcomes. A hand-assisted port
can provide improved vascular control during splenectomy
while preserving advantages that laparoscopy offers. Advances
in surgical and laparoscopic techniques have made laparoscopic
splenectomy a feasible approach in pregnant patients.
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West Nile Virus in a Pregnant
Woman with Acquired Immune
Deficiency Syndrome
Karli Boggs, MD, Louise McLaughlin, MS, MPS, Ferney Moore, MD Andrew Montz, MD
BACKGROUND: To the best of our knowledge, this is the first reported case of a pregnant, human immunodeficiency virus
(HIV) positive, acquired immunodeficiency deficiency (AIDS) patient with neuro-invasive West Nile Virus (WNV). The
symptoms of WNV infection may be attributed to other central nervous system (CNS) syndromes associated with HIV/
AIDS, and a definitive diagnosis of WNV infection can be delayed, making the challenges associated with this patient
of interest to the medical community.
CASE: A 24-year-old pregnant patient with AIDS presented with a headache, nausea, vomiting, non-bloody diarrhea,
and fever. During hospitalization, she became increasingly lethargic and somnolent. She endorsed mosquito bites three
days prior to her hospitalization and her symptoms resolved with supportive measures. Cerebrospinal fluid was positive
for West Nile IgM and IgG antibodies.
CONCLUSION: WNV infection should be considered in the differential diagnosis of pregnant HIV/AIDS patients with CNS
symptomology, especially in endemic areas.

INTRODUCTION
A pregnant patient is in a state of modulated immune response.1
An immunocompromising condition such as HIV/AIDS creates
a major diagnostic dilemma when she presents with central
nervous system symptomology. Opportunistic CNS infections
commonly seen in HIV/AIDS patients include toxoplasmosis and
cryptococcal meningitis. These diseases may be associated with
headache, fever, meningismus, altered level of consciousness, or
focal neurologic deficits.2 Since neuro-invasive manifestations
of WNV and other arboviruses such as Dengue and Zika virus
can present similarly to the previously stated opportunistic CNS
infections,3, 4 the differential diagnosis in immunocompromised
patients with this symptom complex becomes more challenging.
We present a case of a gravid patient with a clinical picture of
AIDS-related encephalitis/meningitis ultimately diagnosed with
WNV encephalitis.

CASE
A 24-year-old gravida 4 para 3 woman at 26 1/7 weeks gestation
with HIV for 10 years presented with a chief complaint of
headache along with nausea, vomiting, non-bloody diarrhea,
and subjective fever for four days. Initial vital signs demonstrated
a fever of 39.3 degrees Celsius, BP 96/53 mm Hg, and tachycardia
of 102 bpm. Fetal heart rate was 165 bpm. The patient admitted
to being poorly compliant on antiretroviral therapy since her last
pregnancy two year earlier. At her most recent HIV clinic visit,
one week prior to this presentation, she had a CD4 count of 24
mm3 and was started on lamivudine, zidovudine, darunavir, and
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ritonavir. Azithromycin and sulfamethoxazole/trimethoprim
were also initiated as prophylaxis against opportunistic
infections.
On exam, she appeared acutely ill, with diminished breath sounds
bilaterally and oral thrush. Neurological exam demonstrated
intact cranial nerves II-XII with no sensory or motor deficits
and no nuchal rigidity. Initial laboratory data revealed a WBC of
10.5 thou/uL, hemoglobin of 6 gm/dL and platelet count of 278
thou/uL.
She was admitted to the intensive care unit and internal
medicine, infectious disease, and maternal fetal medicine
services were consulted. She was started on broad spectrum
antibiotics including vancomycin, ceftriaxone, and ampicillin
after blood and urine cultures were obtained. Azithromycin
and sulfamethoxazole/trimethoprim were continued and
fluconazole was added for her oral thrush. Zidovudine and
acyclovir were also added to her treatment regimen. She was
transfused two units of packed red blood cells secondary to her
anemia and a chest x-ray and a head computed tomography
scan were within normal limits.
On hospital day two, the patient became increasingly lethargic
and somnolent and began to complain of neck pain. A lumbar
puncture was performed revealing clear cerebrospinal fluid with
no xanthochromia and 36 nucleated cells (73% neutrophils,
19% lymphocytes, 0% eosinophils), glucose 40 mg%, and total
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protein 76 mg%; gram stain was negative for microorganisms. At
the recommendation of the infectious disease staff, the collected
cerebrospinal fluid was sent for fungal cultures, HIV RNA, VDRL,
CMV, WNV, arbovirus panel, and HSV PCR. Fetal evaluation by
maternal fetal medicine revealed appropriate growth, normal
amniotic fluid index, and normal anatomy. On hospital day
three, the patient’s mental status began to improve. Thorough
follow-up history and physical revealed multiple lesions on her
lower extremities that the patient described as “mosquito bites.”
On hospital day six, CSF, HSV, and bacterial cultures were all
negative. Both serum and CSF West Nile IgM and IgG antibodies
resulted positive. All antibiotics were discontinued.
The patient continued to improve, and she was discharged
home on hospital day seven at 27 1/7 weeks gestation. The
patient underwent a successful induction of labor at 38 weeks
gestation after zidovudine was administered. Her HIV viral
load at delivery was 170 cpy/mL. She delivered a viable female
infant weighing 5 lbs 7 oz with APGAR scores of 8 and 8. Her
postpartum course was uncomplicated. At discharge, depot
medroxyprogesterone acetate was given for contraception, and
a long-acting reversible contraceptive was subsequently placed
at her 6-week visit. In July 2016, the patient stated she was
doing well and her 20-month old daughter exhibited no signs of
adverse sequelae secondary to WNV or HIV.

DISCUSSION
A comprehensive search of the medial literature was undertaken by the hospital’s medical librarian in PubMed, PubMed Central, Ovid, and EMBASE through August, 2016. Medical terms
and text words were “West Nile virus” or “West Nile fever” and
“HIV” or “human immunodeficiency virus” or “HIV infections” or
“AIDS” and “pregnancy.” Ten reported cases of WNV neuro-invasive disease in HIV-positive patients were identified (Table 1).3,
8-14
However, the association of neuro-invasive WNV in a HIV positive pregnant woman has not been previously reported, making this the first reported case.
WNV is a single-stranded RNA flavivirus within the family of arboviruses transmitted to humans through the bite of an infected mosquito.5 Additional modes of infection have been documented and include blood product transfusion, occupational
exposure in laboratory workers, organ transplantation, breastfeeding, and transplacental transmission.6 Although 80% of
human infections with WNV are asymptomatic, the remaining
20% present with a mild flu-like illness which may include fever,
headache, fatigue, myalgias, gastrointestinal symptoms and an
erythematous macular rash. Less than 1% of the symptomatic
population develops a neuro-invasive disease which manifests
as an overlapping spectrum of meningitis, encephalitis, myeloradiculitis, poliomyelitis, or acute flaccid paralysis similar to Guillain-Barre.7 Among the immunocompetent population, 1 in 150
develop neuro-invasive disease 6, but in the immunocompro-

Table 1

AUTHOR
Szilak and
Minamoto

Guarner et al.

YEAR LOCATION
2000

2002

Bronx, NY

Not
reported

PRESENTING
SYMPTOMS
Headache, fever, neck
stiffness, photophobia,
and vomiting

Not reported

AGE SEX LABS

38

51

F

M

CD4 count 351 mm3
+CSF WNV lgM

AIDS

OUTCOME

STUDY TYPE

Discharged after five
days, with resolution
of symptoms

Case report

Not reported

Case series WNV
encephalomyelitis and
correlates these findings
with a variety of clinical
features, including illness
duration and underlying
medical condition.

Guarner et al.

2002

Not
reported

Not reported

63

M

AIDS

Not reported

Case series WNV
encephalomyelitis and
correlates these findings
with a variety of clinical
features, including illness
duration and underlying
medical condition.

Rimland et al.

2003

Not
reported

Not reported

50

M

CD4 count <200mm3
with TB

Died 18 days after
admission

Conference summary

Rimland et al.

2003

Not
reported

Fever, headache,
confusion, feeling ‘slow’

48

M

CD4 count <200
cells/µL

Improved rapidly
and discharged
after 3 days

Conference summary

Gyure

2005

Michigan

Confusion

69

M

Not reported

Died after 2 months

Case report

Ohio

Weakness, headache,
and myalgia

M

Discharged although
CD4 count 128
with right peripheral Case report 2017
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cells/µL
seventh cranial
+CSF WNVlgM
nerve palsy

Unzek et al.

2006

45

159

Rimland et al.

2003

Not
reported

2003

Not
reported

Not reported

50

M

CD4 count <200mm3
with TB

Died 18 days after
admission

Conference summary
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Rimland et al.

AUTHOR
Gyure
Szilak and
Minamoto
Unzek et al.

Torno
et et
al.al.
Guarner

YEAR LOCATION

Fever, headache,
confusion, feeling ‘slow’

48

M

CD4 count <200
cells/µL

Improved rapidly
and discharged
after 3 days

Conference summary
Case report

2005

Michigan

Confusion
SYMPTOMS

PRESENTING

AGE SEX LABS
69

M

Not reported

Died after 2 months

2000
2006

Bronx, NY
Ohio

Headache, fever, neck
stiffness,
Weakness,photophobia,
headache,
and vomiting
myalgia

38
45

F
M

CD4 count 128
351 mm3
cells/µL
+CSF WNV lgM
+CSF WNVlgM

after five
Discharged although
days,right
with peripheral
resolution
with
of symptoms
seventh
cranial
nerve palsy

Not
California
reported

Weakness of the right
upper extremity,
Not
reported
headache,
neck pain,
fever, and malaise

CD4 count 324
cells/µL
AIDS
+CSF WNVlgM

Discharged although
with right peripheral
Not reported
sevent
cranial
nerve palsy

Virginia

Fever, extremity
weakness, nausea and
vomiting

2006
2002

47
51

M
M

OUTCOME

Discharged to facility
for chronic vent
patient but died
two months later
Not reported

41

M

CD4 count 93mm3

Not reported
Mental status changes,
fever, chills, headaches
with neck pain, and
photophobia

63

M

AIDS

44

M

CD4 count 10/mm3
+CSF PCR for WNV

Not reported

Rimland
et al. neuro-invasive
2003
Not reported patients
Table
1: WNV
disease in HIV-positive
reported

50

M

CD4 count <200mm3
with TB

Died 18 days after
admission

Jamison et al.

2007

Guarner et al.

2002

Josekutty et al.

2013

Not
reported
NYC
Not

STUDY TYPE
Case report
Case report
Case series WNV
encephalomyelitis and
correlates these findings
Case
with report
a variety of clinical
features, including illness
duration and underlying
medical condition.
Case report
series WNV
encephalomyelitis and
correlates these findings
with a variety of clinical
features, including illness
duration
and underlying
Case report
medical condition.
Conference summary

Improved rapidly
CD4 count <200
Conference summary
and discharged
allcells/µL
skin surfaces andafter
participation
in local mosquito control
3 days
programs are practices that all physicians can encourage in their
patient
population.6 Data
by both
the EPA
and
CDC endorse the
Case
report
Not reported
Died after
2 months
safety of DEET in pregnant women.16 This is another example of
preventive medicine Discharged
that those
charged with the management
although
count 128
In Louisiana the number of newborns
delivered
to mothers with of CD4
with
right
peripheral
Weakness,
headache,
an
obstetrical
patient
population
must
consider when
Case
report
Unzek
et al. in 2013
M cells/µL
2006 wasOhio
45
HIV
infection
160 with alland
nine
Louisiana Department
seventh cranial
myalgia
providing
optimal care.
+CSF WNVlgM
nerve palsy
of Health districts represented. Of the 44 mothers with HIV in
the Baton Rouge region in 2013, 24 were delivered at Woman’s
Discharged although
of the right
Hospital. Based on hospital records,Weakness
this number
has increased Table
CD42count 324
with right peripheral Case report
upper
extremity,
15
et al.years (Table
M cells/µL
2006 2).California
47
inTorno
recent
headache, neck pain,
WOMAN’S
HOSPITALsevent
TOTALcranial
NUMBER OF DELIVERIES
+CSF WNVlgM
nerve palsy
fever, and malaise
TO
MOTHERS
WITH
HIV
Of concern in the pregnant population is the risk of intrauterine
transmission of WNV. The first suspected case occurred in
Discharged to facility
Fever, extremity
2013
for24
chronic vent
2002
and
involved
an
infant
who
appeared
grossly
normal
3
Case report
Jamison et al.
M CD4 count 93mm
2007 Virginia
weakness, nausea and
41
patient
but died
at birth but had bilateral chorioretinitis
vomiting and severe cystic
two months later
destruction of temporal and occipital cerebral tissue. In the
2014
46
same year, four additional WNV infections
during
Mental status
changes,pregnancy
were reported. Three infections resulted
in noheadaches
fetal infection or
fever, chills,
count 10/mm3
Case report
Josekutty et al. 2013 NYC
M CD4
Not35
reported
44
2015
with
neck
pain,
and
adverse outcomes for the infants; in one instance, the otherwise
+CSF PCR for WNV
normal premature infant was notphotophobia
tested for WNV infection.
2016
Since these findings, numerous studies including a long term
30
(thru 10/31/16)
follow-up study using the CDC WNV national registry found that
prenatal exposure to WNV infection does not commonly result
Table 2. Woman’s Hospital total number of deliveries to mothers with
in congenital WNV infection, serious adverse birth outcomes,
HIV
5
or developmental delay. Similarly, no abnormal findings were
noted in the newborn in our case.
Not
Fever, headache,
Rimland
et al.
M
2003
48
mised
population,
the risk
for severeconfusion,
CNS infection
is increased.
feeling ‘slow’
reported
Neurologic illnesses can occur in 40-60% of HIV-infected people,
and opportunistic infections occurring only during late stage inGyure
M
2005 Michigan
Confusion
69
fection when the CD4 count falls below 200 cells/dL2.

Public health programs and personal protection strategies have
emerged as the best resources in combating the emergence
of arbovirus infections in endemic areas. Use of Environmental
Protection Agency (EPA) approved mosquito repellent such as
DEET (N, N-diethyl-mtoluamide), wearing clothing that covers
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Global Review of Nephrotoxic
Mushroom Poisonings
James Diaz, MD, DrPH

Since mushroom poisonings are increasing worldwide following ingestions of known, newly described, and even formerly edible toxic
species, the objectives of this review were to identify all known nephrotoxic mushroom species, to present a toxidromic approach to earlier
diagnoses based on the onset of renal failure, and to compare the efficacies and outcomes of renal replacement management strategies.
Internet search engines were queried with the key words in order to identify peer-reviewed scientific articles on nephrotoxic mushroom
poisonings and their treatments during the search period, 1957-present. Although the hepatotoxic amatoxin-containing mushrooms cause
most mushroom poisonings and fatalities, nephrotoxic mushrooms, most commonly Cortinarius species, can cause renal insufficiency and
kidney failure. Recently, several new species of nephrotoxic mushrooms have been identified including Amanita proxima and Tricholoma
equestre in Europe and Amanita smithiana in the US and Canada. Renal replacement therapies including temporary hemodialysis are often
indicated in the management of nephrotoxic mushroom poisonings with renal transplantation reserved for extracorporeal treatment
failures. Unlike the outcomes of amatoxic mushroom poisonings, which are often fatal without liver transplantation, nephrotoxic mushroom
poisonings that are diagnosed early and managed with temporary renal replacement therapies have uniformly good outcomes with full
recovery of pre-existing renal function unless irreversible renal failure ensues.

INTRODUCTION

METHODS

Mushroom poisonings are increasing worldwide today as
young adults mistake poisonous mushrooms for hallucinogenic
ones and immigrants mistake poisonous mushrooms for
edible ones in their native countries.1 There are no specific
antidotes for mushroom poisonings. Treatment is supportive
and aimed at halting target organ damage to the liver and
kidneys. Liver or kidney transplantation may be indicated when
supportive measures fail. Although retrospective, descriptive
epidemiological analyses have confirmed that most mushroom
poisonings are caused by unknown mushrooms, most fatal
mushroom poisonings are caused by amatoxin-containing
hepatotoxic mushrooms, such as Amanita phalloides and A.
virosa.2 In addition to hepatotoxic mushrooms, mushroom
poisonings are also caused by nephrotoxic mushrooms, most
commonly by Cortinarius mushrooms. Recently, several new
species of nephrotoxic mushrooms have been described
including Amanita proxima and the formerly considered
edible, Tricholoma equestre, in Europe; Amanita smithiana in
Canada and the US; Amanita pseudoporphyria in Japan, and the
formerly considered edible, Amanita punctata in Korea.3-8 Since
mushroom poisonings are increasing worldwide following
ingestions of known, newly described, and even formerly edible
toxic species, the objectives of this review were to identify all
known nephrotoxic mushroom species, to present a toxidromic
approach to earlier diagnoses based on onset time of early
versus delayed acute renal failure, and to compare the efficacies
and outcomes of renal replacement management strategies.

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 nephrotoxic mushroom poisonings and their treatments
during the search period, 1957-present. The key words included
mushrooms, poisonous, nephrotoxic; Amanita, poisonous,
nephrotoxic; Cortinarius, poisonous, nephrotoxic; orellanus
syndrome, and orellanine.
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The articles selected to meet the first objective to identify all
nephrotoxic mushroom species included case reports and
case series of nephrotoxic mushroom poisonings. The articles
selected to meet the second and third objectives to present
a toxidromic approach to earlier diagnoses and to compare
the efficacies and outcomes of renal replacement treatment
strategies included observational studies, retrospective
descriptive epidemiological studies, and toxicological
investigations. Since this investigation was a review of prior
published scientific articles, Institutional Review Board approval
was not required.

RESULTS
The Epidemiology of Mushroom Poisoning in the United States
Although there are no formal national registries for mushroom
poisoning, the American Association of Poison Control
Centers (AAPCC) has operated a surveillance system, the Toxic
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Exposure Surveillance System (TESS), for all telephone-reported
poisonings in the US for over 25 years, and the US Centers for
Disease Control and Prevention (CDC) often reports regional
case series clusters of mushroom poisoning.9 Over a 16year period, 1979-1995, the AAPCC reported that mushroom
poisoning represented less than 0.5% of all reported poisonings;
exact species were unidentified in over 95% of cases; and the
toxic genera were unidentified in over 90% of cases.9-11 Half of
all mushroom-poisoned patients exhibited no symptoms; 25%
required treatment: 10-15% for minor toxicity, less than 5% for
moderate toxicity, and 0.3% for major toxicity.9-11 During this
same period, 17 adults died from mushroom poisoning.9-11 Most
of the deaths (n =12) occurred from the ingestion of amatoxincontaining species, primarily Amanita phalloides (Death Cap
Amanita), with remaining deaths due to unidentified species.9-11
In a 1991 analysis of the 1989 cases of mushroom ingestions
reported to the AAPCC, Trestrail reported that suspect species

were expertly identified in only 3.4% of 9,208 cases, 81% of
patients were less than six years of age, only 0.2% of patients
experienced major toxicity, and all 3 deaths (0.03% case fatality
rate) occurred following ingestion of amatoxic species.9 In 2000,
Nordt and Clark conducted a five-year retrospective analysis of
mushroom ingestion reports (n = 6,317) to AAPCCs in California,
and found that 67% were in children younger than six years of
age, 6% experienced minor clinical toxicity, most commonly
vomiting in 28.2%, 0.3% experienced major toxicity, and the
single fatal case occurred in a 32-year old who consumed
foraged, unidentified mushrooms.12
In 2005, Diaz reported the results of a meta-analysis of 28,018
cases of mushroom poisonings worldwide over the period,
1951-2002, and found a significant increase in the frequency of
reported mushroom poisonings over time with most poisonings
due to amatoxin-containing species, especially from the
genera Amanita, Galerina, and Lepiota.2 In a 2014 review of the

Table 1

Amanita
mushrooms

Cortinarius
mushrooms

Russula
subnigricans

Tricholoma
equestre

Taxonomy
(Family)

Amanitaceae

Cortinariaceae

Russulaceae

Tricholomataceae

Diversity

About 600 species,
at least 7 known
nephrotoxic,
many are edible.

Largest mushroom family with
2,000-3,000 species, at least
8 known to be nephrotoxic,
none are recommended as
edible worldwide.

A creamy white mushroom native
to China, Japan, Korea, & Taiwan
where ingestions have resulted
in outbreaks of rhabdomyolysis
associated with acute renal failure.

A yellow mushroom also known as the
yellow knight & formerly considered
edible. Rhabdomyolysis- associated
nephrotoxicity may follow several
mushroom meals. Many other
Tricholoma species are edible.

Preferred
habitat (US)

Leaf & needle litter &
decaying wood of
coniferous & oak
woodlands with chalky
(limestone) soils

Needle litter of coniferous
woodlands with chalky
(limestone) soils

Leaf litter of deciduous oak
woodlands in mountainous
regions

Needle litter of pine forests with
sandy soils

Color of mature
mushroom

Large, white caps that
can flatten out from
convex to plano-convex

Large orange to rusty brown
caps that flatten from convex
to flat with age

Large dull creamy white caps that
flatten from convex to flat to
concave with age

Large yellow to yellow-green cap
with yellow gills

Color of
spore print

White

Brown

White

White

Smell

Smell has been described
as unpleasant.

Slight radish smell & no
strong taste

Not distinctive

Not distinctive

Distinctive
mycological
features

Cap convex to flat with
age; free gills; stem
(stipe) is shaggy with an
easily torn annulus (ring)
& prominent volva (base).

Large flat orange to rusty
brown caps with gills
connected to stems without
rings. Top of the cap may have
a darker umbo (protuberance).

Large dull creamy white caps that
flatten from convex to flat to an
everted umbrella shape with age;
gills attached to thick, stems; no
annulus. White flesh turns a pale
red color when cut.

Large yellow to yellow-green cap
with yellow gills attached to an even
diameter stem without a ring.

Cortinarius species mushrooms
have been mistaken for edible
chanterelles. C. speciosissimus
(synonym C. rubellus) has been
mistaken for edible Cratellus
tubaeformis & Hygrophorus
species.

Russula subnigricans has been
mistaken for Russula nigricans, a
less poisonous species that may be
consumed. White flesh turns black
when cut. Russula cantharellicola,
a likely nephrotoxic species found
in coastal oak woodland habitats
in California.

Tricholoma equestre was formerly
considered edible. It has been
mistaken for other edible Tricholoma
species, such as T. aestuans,
T. auratum, & T. sulphureum.

Amanita proxima has
been mistaken for
Species commonly edible Amanita ovoidae.
mistaken for which
Amanita smithiana has
edible specices
been mistaken for edible
Tricholoma magnivalere.
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mushroom poisoning literature, Graeme made the following
observations.13 (1) There are about 100,000 known species of
fungi with about 800 new species of fungi including mushrooms
being named each year. (2) There are about 100 known species
of mushrooms that are poisonous to human with new species
constantly being identified and edible species being reclassified
as poisonous. (3) The incidences of toxic mushroom ingestions
and consequential fatalities are increasing with most fatalities
due to amatoxin-containing mushrooms, especially Amanita
phalloides.13
In conclusion, retrospective longitudinal studies and metaanalyses have confirmed that toxic mushroom exposures
are increasing in the US and worldwide today; several new
mushroom syndromes have been described in the US and
elsewhere; most exposures were unintentional with good
outcomes; children younger than six years were at greatest risk
of mushroom poisoning; and deaths, although rare, occurred
most commonly in adult amateur mushroom hunters who
consumed hepatotoxic or nephrotoxic mushrooms.
The Nephrotoxic Mushroom Species
Table 1 compares the distinguishing morphological features of
the nephrotoxic mushroom species and identifies the edible
mushrooms that nephrotoxic mushrooms are most commonly
mistaken for by amateur mushroom foragers worldwide. All four
genera and most species of these mushrooms may be found in
Louisiana with the exception of Russula subnigricans, an Asian
species found primarily in China, Taiwan, Korea, and Japan.14
Identifying Nephrotoxins in Mushrooms and Poisoned Patients
Today, heat-stable nephrotoxins such as orellanine (a
tetrahydroxylated-N-oxide bipyridine) in Cortinarius species
mushrooms and allenic norleucine (2-amino-4,5-hexadienoic
acid) in Amanita smithiana can be most accurately measured
directly in the serum and urine of poisoned patients
using immunological and chromatographic techniques,
such as enzyme-linked immunosorbent assay (ELISA),
radioimmunoassay,
thin-layer
chromatography,
highperformance liquid chromatography, and gas chromatographymass spectrometry. These analytical procedures are, however,
time-consuming, require trained laboratory technicians, and
are often not immediately or uniformly available. Visual and
microscopic identification of poisonous mushrooms and their
spores by experts may offer a more rapid means of identifying
mushrooms as potentially nephrotoxic.15
In addition to immunological and chromatographic analyses,
mushrooms can now be tentatively identified as potentially
nephrotoxic in the field using digital telephone images
transmitted directly to expert mycologists.15,16 If the mushrooms
can be presumed to be poisonous, then valuable on-scene
observations can be utilized to justify immediate hospital
admission for aggressive, supportive therapy before renal failure
ensues.15,16 In 2012, Ward et al. reported two cases of hepatotoxic
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Amanita mushroom poisoning in Ukrainian immigrants in the
Boston area in which the authors attributed their successful
supportive management to the early identification of the
ingested mushrooms as amatoxin-containing on an initial
photograph transmitted to a consulting Poison Control Center
mycologist.16
Clinical Case Reports and Case Series of Nephrotoxic Mushroom
Poisonings
The nephrotoxicity of Cortinarius species mushrooms was
initially described in Poland in 1957 by Stanislaw Grzymala
who reported a series of 102 cases of acute renal failure with
11 fatalities in patients who had consumed cooked Cortinarius
orellanus mushrooms.17 By 1962, Grzymala had isolated a crude
extract from C. orellanus which he named orellanine and which
caused renal toxicity when administered to experimental
animals.18 In 1990, Bouget and coinvestigators in France
reported a case series of 26 healthy young men who developed
acute renal failure after ingesting mushroom soup made with
Cortinarius orellanus.19 All patients were hospitalized within two
weeks with 12 patients presenting with acute tubulointerstitial
nephritis on renal biopsies.19 Of these 12 patients, eight required
hemodialysis and recovered rapidly; and the remaining four
developed chronic renal failure lasting for months.19 Of the
remaining 14 of the 26 initially poisoned patients, 12 developed
leukocyturia, and all 12 had normal renal function at one-year
follow-up.19
Duvic and coinvestigators later followed 12 of the 26 men who
had developed renal failure in the Bouget et al case series for
a period of 13 years after ingesting the C. orellanus mushroom
soup.20 Of these 12 patients, seven recovered normal renal
function, four had kidney transplants, and one patient on
hemodialysis died in a car accident.20 Duvic et al. estimated the
incidence of acute renal failure following Cortinarius orellanus
ingestions to range from 30-46% with renal failure regressing
over several months in 60% of cases.20
Although most Cortinarius poisonings have been reported
from Poland and France, Cortinarius species mushrooms are
widely distributed in the coniferous forests of the Scandinavian
countries, Britain, North America, Canada, and Australia.21
In 1995, Holmdahl and Blohme reported a case series of
22 patients who were poisoned after consuming cooked
Cortinarius speciosissimus (synonym C. rubellus) mushrooms in
Sweden during the period, 1979-1993 (Figure 1).22 Nine patients
developed chronic renal failure, and five patients required kidney
transplants.22 Three of these patients were transplanted after up
to six months of hemodialysis.22 Two patients who did regain
some renal function had to be restarted on hemodialysis 24
and 30 months later and also received kidney transplants.22 The
authors concluded that delayed renal failure could follow partial
renal recovery by years and that renal transplantation could
guarantee successful outcomes even years after mushroom
poisonings.22 Their case series was the first to utilize kidney
transplantation in the management of end-stage renal disease
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In the late 1990s, cases of renal insufficiency and failure were
initially reported from Oregon and British Columbia following
the consumption cooked Amanita smithiana mushrooms
mistaken for edible pine or matsutake mushrooms, Tricholoma
magnivelare.5,6 In 1997, Leathem and coinvestigators in British
Columbia reported four cases of renal failure in patients who
had consumed cooked Amanita smithiana mushrooms and
developed gastrointestinal symptoms five to eight hours
following ingestion (Figure 3).5 One of the patients, an elderly
diabetic, presented to an emergency department with
renal failure the day after a mushroom meal and required
hemodialysis.5 The remaining three patients presented to
local emergency departments five to six days after mushroom
ingestions and also received supportive care with hemodialysis.5
All patients subsequently regained normal renal function.5
Figure 1: Cortinarius speciosissimus (synonym C. rubellus), also known
as the deadly webcap, is one of eight or more nephrotoxic species of
Cortinarius mushrooms with large flat orange to rusty brown caps with gills
connected to thick stems without rings. The top of the cap may have a
darker umbo or protuberance. The mushroom has a slight radish smell and
has been mistaken for edible chanterelle mushrooms. Source: Wikimedia
commons (public domain). Photographer: Eric Steinert.

In 1998, Warden and Benjamin in Portland, Oregon, reported four
additional cases of acute renal failure following the consumption
of cooked Amanita smithiana mushrooms in patients mistaking
A. smithiana for matsutake mushrooms (Figure 3).6 All patients
presented with gastrointestinal symptoms from 20 minutes
to 12 hours following mushroom consumption.6 All patients
subsequently developed acute renal failure four to six days

following ingestion of Cortinarius species mushrooms, most of
which can be found in the US, including Louisiana.22
By 1997, several other Cortinarius species were laboratoryconfirmed to contain orellanine including C. henrici, C.
orellanoides, and C. ranierensis in the US and Canada.21 Other
Cortinarius species were also suspected of containing orellanine.
As a result, all Cortinarius mushrooms are now considered
potentially nephrotoxic, and none are recommended for
consumption in any form: raw, boiled, cooked, dried, or frozen.21
The mechanisms of orellanine’s toxicity are unknown, but
may be the result of an unidentified nephrotoxic metabolite.23
Oubrahim and coinvestigators have demonstrated that oxidated
orellanine can generate orthosemiquinone anion radicals in vitro
that produce oxygen free radicals and deplete glutathione.23,
24
The investigators have postulated that the oxidation of
orellanine in the kidneys may result in an accumulation of
quinone metabolites that covalently bind to renal tissues and
cause cellular damage.23, 24
In 1994, Leray and coinvestigators in Montpellier, France,
were the first to report five cases of acute renal insufficiency
following consumption of cooked Amanita proxima mushrooms
that were most likely mistaken for the edible Amanita species,
Amanita ovoidae, that shares the same habitat (Figure 2).25
Temporary hemodialysis was required in four of the five cases,
and all patients recovered quickly with normal renal and hepatic
function restored by three weeks.25 The authors also described
early gastrointestinal symptoms followed by rising laboratory
biomarkers of cytolytic hepatitis in all cases similar to the early
manifestations of hepatotoxic amanitin-containing mushroom
poisonings.25

Figure 2: Amanita proxima is one of seven or more nephrotoxic Amanita species of mushrooms and has most often been confused with an
edible Amanita mushroom, A. ovoidae. A. proxima has a large white cap
that flattens out with age with free gills unattached to thick stems with
membranous rings. Most poisonings have been reported from France and
have caused acute renal failure requiring temporary hemodialysis within a
few days of ingestion with good outcomes. Source: Wikimedia commons
(public domain). Photographer: James Baker.
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post-ingestion, and all received temporary hemodialysis for
several weeks before regaining normal renal function.6 The
laboratory ranges of the presenting serum biomarkers of acute
renal failure included a blood urea nitrogen (BUN) of 72-91 mg/
dL and a creatinine level of 12-13.9 mg/dL.6 In addition to A.
proxima in Europe and A. smithiana in North America, a delayed
onset of acute renal failure was reported from Asia following
the consumption of other species of Amanita mushrooms,
specifically A. pseudoporphyria in Japan (2003) and A. punctata
in Korea (2015).7, 8
Recently, Kirchmair and coinvestigators in Lisbon, Portugal,
used thin layer chromatography and Amanita smithiana
toxin to test several other Amanita species for the suspected
nephrotoxin.26 The Amanita smithiana nephrotoxin, now
known as allenic norleucine, was detected in samples of
A. boudieri, A. gracilor, and A. echinocephala collected by
Portuguese mushroom hunters.27 The authors concluded that
the intoxications produced by these Amanita mushrooms would
resemble the same toxidromes that followed the consumption

of A. smithiana with a delayed onset of acute, reversible renal
failure and mild hepatitis with transaminitis.27 The mechanisms
of allenic norleucine’s toxicity are unknown, but it is a suspected
direct nephrotoxin.27 It causes renal epithelial cell necrosis when
cultured with renal tubular epithelium in vitro and does not
deplete glutathione like orellanine.27
Lastly, there are two species of myotoxic mushrooms, (1)
Tricholoma equestre, first reported as poisonous in France in 2001,
and (2) Russula subnigricans, first reported as poisonous in China
in 2015, that can cause potentially fatal rhabdomyolysis resulting
in acute renal failure following consumption.4,28 Tricholoma
equestre, the yellow knight mushroom, was formerly considered
edible and its toxicity was dose-related and associated with an
increasing number of mushroom meals.4 Russula subnigricans
was commonly mistaken for a less poisonous species that shared
the same coniferous forest habitat in China, Russula nigricans;
but its myotoxicity was not dose-related.4, 28
In 2001, Bedry and coinvestigators reported 12 cases of delayed
rhabdomyolysis with three fatalities in patients who had
consumed consecutive meals of the edible wild mushroom,
Tricholoma equestre (synonym T. flavovirens), harvested from pine
forests in coastal southwestern France.4 Following a prodrome of
afebrile fatigue and myalgia 24-72 hours after the last mushroom
meal, most (n = 8) patients described a worsening weakness
and stiffness of their legs accompanied by facial erythema, mild
nausea without vomiting, profuse sweating, and darkening
urine color over three to four days.4 Rhabdomyolysis was later
confirmed by significantly elevated creatine kinase (CK) levels
without any laboratory evidence of cardiac or hepatic injury.4
Muscle biopsies in six patients demonstrated histopathological
evidence of acute myopathy.4 In all but three of the patients, the
serum CK levels normalized and most symptoms resolved, but
muscular weakness persisted for weeks.4
In the three fatal cases, the serum CK levels continued to rise
and all patients developed hyperthermia up to 42° C, cardiac
arrhythmias, renal dysfunction (elevated serum creatinine,
BUN, and potassium), and cardiovascular collapse.4 Autopsies
demonstrated myocardial lesions identical to the muscle biopsy
lesions in one patient, renal lesions in one patient, and no
histopathological evidence of hepatic damage in all cases.4

Figure 3: Amanita smithiana, or Smith’s Amanita, is native to the Pacific
Northwest of the United States and Canada where it has been mistaken
for the edible pine or matsutake mushroom, Tricholoma magnivalere. It
has a large white plano-convex cap with unattached free gills and a thick,
shaggy white stem with a torn or absent ring or annulus. Although gastrointestinal toxicity occurs 5-8 hours after ingestion, delayed acute renal
failure typically requiring hemodialysis will occur 5-6 days after ingestion.
Source: Wikimedia commons (public domain). Photographer: Sava Krstic.
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The investigators later administered boiled extracts of T.
equestre to mice who developed significant increases in CK
levels and postmortem histopathological evidence of muscle
damage compared to control mice who received boiled extracts
from another species of mushroom and maintained normal
CK levels and muscle biopsies.4 The investigators concluded
that since most patients with toxic rhabdomyolysis survived,
a genetic muscular susceptibility may have triggered the fatal
dose-related myotoxic effects after an ingestion threshold of
mushrooms was exceeded.4 The authors cautioned physicians
of the possibility of rhabdomyolysis after the repeated
consumptions of T. equestre mushrooms.4 The treatment for T.
equestre-induced rhabdomyolysis is supportive. The mushroom
myotoxin remains unidentified.
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In 2015, Lin and coinvestigators reported seven cases of
delayed rhabdomyolysis with one fatality in a family (age
range 18-58 years) who had consumed one meal of cooked
Russula subnigricans mushrooms harvested from the forests of
Guizhou Province in southern China.28 Twenty hours later, all
seven family members were hospitalized with nausea, vomiting,
diarrhea, dizziness, fatigue, and muscle weakness.28 Five
patients presented with myalgias in the upper legs.28 No patient
was febrile on admission.28 Although the serum creatinine
and coagulation tests were normal in all patients, serum CK
levels were elevated in six patients; and all seven patients
had moderate elevations in serum alanine aminotransferase
(ALT) and aspartate aminotransferase (AST).28 In four of the six
patients with elevated serum CK levels, the CK continued to rise,
weakness worsened, and the urine color darkened consistent
with rhabdomyolysis.28 All four patients received hemodialysis
to prevent acute kidney injury, and their serum CK levels began
to decline to normal ranges by the third day of hemodialysis.28
In the single fatal case in a 50-year-old man, weakness and
myalgia with dark urine worsened during the first 12 hours after
admission; hemodialysis was instituted on the second day after
admission; and hyperthermia up to 40° C developed on the third
day after admission.28 Cardiac arrhythmias with QRS widening
and cardiovascular collapse ensued as the serum CK levels rose
to a maximum of 228,750 U/L (laboratory normal range = 38174 U/L), and the patient expired four days after admission.28
Autopsy was not performed. The authors noted that most of
the patients with rhabdomyolysis presented with early-onset
myalgia and sustained increases in serum CK levels.28 They
recommended early recognition of rhabdomyolysis heralded by
rapidly rising serum CK levels at this stage and early institution
of intensive supportive care with hemodialysis.28
In summary, descriptive epidemiological and toxicological
analyses have now confirmed that nephrotoxic mushrooms can
cause both reversible and irreversible acute onset and delayed
acute renal failure; and a few species can cause potentially
fatal rhabdomyolysis with its associated risks of acute renal
failure. Patients with any potential for mushroom nephrotoxininduced acute renal injury should be referred to medical centers
equipped and staffed for immediate hemodialysis and kidney
transplantation in the event that conservative supportive care
measures fail and irreversible renal failure ensues.
Cortinarius Species and the Cortinarius Toxidrome
The family Cortinariaceae is the largest family of mushrooms
with over 2,000 species, at least eight of which are known to be
nephrotoxic. Cortinarius mushrooms prefer a habitat of needle
litter in the damp understories of coniferous forests with chalky,
limestone-containing soils. Cortinarius mushrooms are typically
large with rusty orange to brown caps and underlying gills
connected to stems without rings as depicted in the image of
C. speciosissimus (Figure 1). As noted, all Cortinarius mushrooms
are considered potentially nephrotoxic today, and none are
recommended for human consumption in any form. Most
species can be found in Louisiana.

The toxidrome that follows the consumption of nephrotoxic
Cortinarius mushrooms is characterized by an often overlooked
prodrome of mild gastrointestinal symptoms within hours of the
mushroom meal with nausea and vomiting and, less often, with
abdominal pain and diarrhea.20 The symptoms and laboratory
evidence of renal failure are delayed for days, typically less than
seven days (two to four days); but occasionally up to 14 days.20
Patients will usually present for urgent care more than two days
post-ingestion with abdominal and flank pain, polyphagia,
polydipsia, either polyuria or oliguria, and rising serum
levels of BUN and creatinine.20 Other general constitutional
symptoms may include fever, chills, headache, anorexia, and
fatigue.20 The differential diagnosis includes pyelonephritis,
glomerulonephritis, appendicitis, and pelvic inflammatory
disease.20 There are no antidotes, and recovery is slow. Renal
biopsies are characterized by a tubulointerstitial nephritis with
later progressive interstitial fibrosis.20 Acute renal insufficiency
will require intermittent hemodialysis. Up to 40% of patients
will progress to chronic renal failure and require more frequent
hemodialysis or a renal transplant.20 Renal transplantation
should not be offered too early as complete recovery has ensued
even after months of intermittent hemodialysis.30
Amanita Species and the Amanita Toxidrome
The family Amanitaceae contains about 600 species of
mushrooms including some edible species, the hepatotoxic
amanitin-containing species, such as A. phalloides and A. virosa,
and at least 8 nephrotoxic species. Amanita mushrooms prefer
a habitat of deciduous leaves, coniferous needles, and decaying
wood in the damp understories of coniferous and oak woodlands
with chalky soils. Amanita mushrooms are typically large with
ivory to dull white caps with free-hanging gills under the caps
and thick often shaggy stems and delicate rings as depicted in
the images of A. proxima (Figure 2) and A. smithiana (Figure 3).
Most species can be found in Louisiana.
The toxidrome that follows the consumption of nephrotoxic
Amanita mushrooms is characterized by the early onset
of gastrointestinal symptoms including nausea, vomiting,
abdominal pain, and diarrhea within 12-15 minutes to 12 hours
after the mushroom meal that persists for several days usually
without fever.3, 5-8 Patients will typically present in acute renal
failure two to six days (typically four to five days) post-ingestion
with anuria to oliguria, abdominal and flank pain, and rising levels
of serum hepatic transaminases, BUN, and creatinine.3,5-8 There
are no antidotes, and recovery is relatively rapid within weeks.3,5-8
Renal biopsies are characterized by tubulointerstitial lesions
and minor glomerular abnormalities.7,8 Acute renal insufficiency
will require intermittent hemodialysis in 25%-50% of cases.3,5-8
Outcomes are typically favorable with complete recovery of
normal renal and hepatic function.3,5-8 Up to 40% of patients
will progress to chronic renal failure and require more frequent
hemodialysis or a renal transplant.3,5-8 Renal transplantation
should not be offered too early as partial to complete recovery
has ensued even after months of hemodialysis.3, 5-8
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The Rhabdomyolysis-associated Toxidromes
The rhabdomyolysis-associated toxidromes are very similar
following ingestions of cooked meals of either Tricholoma
equestre or Russula subnigricans.4, 28 Among the differentiating
features, Tricholoma equestre was formerly considered edible and
its toxicity was dose-related and associated with an increasing
number of mushroom meals.4
Tricholoma equestre is a very distinctive mushroom that is bright
yellow in color with a large flat yellow to yellow-green cap with
gills connected to a long, thick and smooth stem of even caliber
without an annulus or ring. Tricholoma equestre mushrooms
are distributed worldwide and prefer a habitat of leaf litter in
deciduous oak woodlands.
Tricholoma equestre toxidromes are characterized by prodromes
of afebrile fatigue and myalgia 24-72 hours after the last
mushroom meal, worsening weakness and stiffness of the lower
extremities accompanied by facial edema with erythema, mild
nausea without vomiting, profuse sweating, and darkening urine
color over three to four days.4 In fatal cases, the serum CK levels
will continue to rise and patients will develop hyperthermia,
cardiac arrhythmias, worsening renal dysfunction, and
cardiovascular collapse.4

Rapid clinical & lab
evidence of renal failure
within ≤ 2 to 4 days

Cortinarius species
nephrotoxicity with 40% risk
of chronic renal failure (CRF)

In the cases of delayed rhabdomyolysis following the
consumption of cooked Russula subnigricans mushrooms,
patients typically present with nausea, vomiting, diarrhea,
dizziness, fatigue, and muscle weakness within 24 hours of the
mushroom meal.28 Most patients experience myalgias in the
upper legs and remain afebrile.28 Although the serum creatinine
and coagulation tests remain normal in patients, the serum
CK levels will be significantly elevated in all patients; and all
patients will have mild to moderate elevations in serum alanine
aminotransferase (ALT) and serum aspartate aminotransferase
(AST) levels.28 In fulminant cases, weakness and myalgia with
darkening urine will worsen during the first 12 hours after
hospitalization necessitating early hemodialysis.28 In these cases,
hyperthermia will develop within days.28 Cardiac arrhythmias
with QRS widening and cardiovascular collapse may ensue as

Delayed onset of GI symptoms
(nausea, vomiting ± diarrhea)
within 24-72 hours

Rapid onset of GI symptoms
(nausea, vomiting ± diarrhea)
within 6-12 hours

Delayed clinical & lab
evidence of renal failure
within > 2 to 14 days

Russula subnigricans mushrooms are native to Asia and
poisonings have been reported from China, Taiwan, Japan, and
Korea where they have been mistaken for the less poisonous,
but apparently edible, Russula nigricans.28 The mushrooms
have large dull creamy white caps that flatten out from convex
in juveniles to an everted umbrella shape with age. The gills
hanging beneath the caps are attached to thick stems without
rings.

Amanita smithiana or
A. proxima nephrotoxicity
with 40% risk of CRF

Delayed onset of clinical & lab evidence of
rhabdomyolysis (darkening urine & serum CK)
within 3 to 5 days

Tricholoma equestre-induced
rhabdomyolysis with 20% case fatality rates
(as reported in Europe only)

Russula subnigricans-induced
rhabdomyolysis with 20% case fatality rates
(as reported in Asia only)

Figure 4: A diagnostic decision algorithm to assist clinicians in the differentiation between the early (≤ 2-4 days) or delayed (>2-14 days) onset of nephrotoxic
mushroom poisonings with renal insufficiency and subsequent failure based on the initial clinical manifestations of acute (≤ 6 hours) or delayed (≥ 24-72 hours)
and typically mild gastrointestinal symptoms of nausea and vomiting with or without diarrhea.
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the serum CK levels rise to values in the hundreds of thousands.28
Rhabdomyolysis is typically confirmed by significantly elevated
creatine kinase (CK) levels with little laboratory evidence
of hepatic injury, other than moderate elevations of the
serum transaminases.4 Muscle biopsies usually demonstrate
histopathological evidence of acute myopathy.4 Autopsies may
demonstrate myocardial lesions identical to the muscle biopsy
lesions and no histopathological evidence of hepatic damage.4
There are no antidotes for mushroom-induced rhabdomyolysis.
The management is entirely supportive with urinary alkalization,
correction of electrolyte imbalances, and intravenous fluid
loading to support brisk diuresis and with early hemodialysis
as indicated for renal insufficiency. The mushroom myotoxins
responsible for rhabdomyolysis remain unidentified.
Treatment Strategies for Nephrotoxic Mushroom Poisonings
As noted, mushrooms can now be tentatively identified as
potentially nephrotoxic in the field using digital telephone
images transmitted directly to expert mycologists who often
serve as consultants to state of local poison control centers.16
Any leftover mushroom meals and vomitus should be submitted
for toxicological analyses and microscopic spore examination by
expert mycologists.
The general management of mushroom poisonings should
include fluid resuscitation and oral activated charcoal (1g/
kg initially, 0.5g/kg subsequently) which can disrupt the
enterohepatic circulation of some mushroom toxins. A baseline
laboratory assessment should include complete blood count,
peripheral blood smear, serum glucose and electrolytes,
including calcium, liver and renal function tests, and serum
creatine kinase (CK). Hepatic transaminases, coagulation studies,
serum bilirubin, serum glucose, serum creatinine, BUN, and CK
will serve as baseline comparative laboratory values over time.
Liver and renal function tests should be repeated at least every
12-24 hours following toxic mushroom ingestions and followed
periodically in order to exclude late onset hepatotoxicity from
cyclopeptide-containing mushroom co-ingestions (Amanita,
Galerina, and Lepiota species) and delayed onset nephrotoxicity
from nephrotoxic Amanita proxima and A. smithiana mushrooms.
Finally, serum CK should be measured every 12-24 hours in the
first 5-10 days to every 36 hours for 10-14 days in delayed onset
myotoxicity with rhabdomyolysis from Tricholoma or Russula
species ingestions.

emetics and cathartics are contraindicated. Initial gastrointestinal
toxicity may be followed by acute or end-stage renal failure or
liver failure and, rarely, pancreatic insufficiency. Any evidence of
worsening hepatic or renal function or rhabdomyolysis should
alert clinicians to the possibility of potentially fatal toxidromes,
and immediate preparations should be made to transfer patients
to the closest facilities equipped and staffed for hemodialysis
and kidney and liver transplantation.

CONCLUSIONS
Although the hepatotoxic amatoxin-containing mushrooms
cause most mushroom poisonings and fatalities worldwide,
nephrotoxic mushrooms, most commonly Cortinarius species,
can cause renal damage and kidney failure. Recently, several
new species of nephrotoxic mushrooms have been identified
including Amanita proxima and Tricholoma equestre in Europe,
Amanita smithiana in the Pacific Northwest of the United
States (US) and Canada, Amanita pseudoporphyria in Japan,
and Amanita punctata in Korea. Renal replacement therapies
including temporary hemodialysis are often indicated in the
management of nephrotoxic mushroom poisonings with renal
transplantation reserved for extracorporeal treatment failures.
Unlike the outcomes of amatoxic mushroom poisonings,
which can be fatal without liver transplantation, nephrotoxic
mushroom poisonings that are diagnosed early and managed
with temporary renal replacement usually have good outcomes
with full recovery of pre-existing renal function unless irreversible
renal failure ensues. Renal transplantation should not be offered
too early as partial to complete recovery of pre-existing renal
function has ensued even after months of hemodialysis.

Figure 4 depicts a diagnostic decision algorithm to assist
clinicians in the differentiation between the early (≤ 2-4 days)
or delayed (>2-14 days) onset of nephrotoxic mushroom
poisonings with renal insufficiency and subsequent failure
based on the initial clinical manifestations of acute (≤ 6 hours)
or delayed (≥ 24-72 hours) and typically mild gastrointestinal
symptoms of nausea and vomiting with or without diarrhea.
Since mushroom-poisoned patients often present initially with
gastrointestinal findings of nausea, vomiting, and diarrhea,
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CLINICAL CASE OF THE MONTH

An Extreme Presentation of
Angiotensin Converting Enzyme
Inhibitor-Induced Angioedema
Ian Wisecarver, Sanjay Kamboj, MD, David Galambos, Michelle Korah-Sedgwick, MD,
Ross McCarron, MD, Fred Lopez, MD

INTRODUCTION
Angiotensin converting enzyme (ACE) inhibitor associated
angioedema is an adverse drug reaction that can result in
potentially life-threatening swelling of soft tissue including the
lips, pharynx, and larynx. The patient presented in this case is
an African American man with no prior history of angiotensin
converting enzyme inhibitor usage. He was admitted to the
hospital due to concerns that the edema involving his face
would worsen to the point of airway compromise. The patient
needed an emergent bedside intubation and remained in the
hospital for six days. The intent of this report is to briefly explain
the epidemiology, clinical presentation, method of diagnosis,
and treatment of ACE inhibitor associated angioedema.

pharyngeal swelling at this time. There was no appreciable
urticaria or erythematous lesions on dermatologic examination.
An examination of the patient’s lungs revealed no wheezes or
decreased breath sounds.

CASE PRESENTATION
A 72 year-old African American man with a past medical history
of hypertension, heart failure with reduced ejection fraction, and
alcohol use presented to the emergency department (ED) with a
chief complaint of a one day history of facial swelling (Figure 1).
On the day prior to presentation, the patient noted that he took
a dose of a friend’s lisinopril in an attempt to relieve atraumatic
left lower leg swelling. The swelling had been present for the
past week and he believed it was caused by his previously
diagnosed heart failure. Upon awakening the next morning,
he noticed new onset lip swelling and took another tablet of
lisinopril in an attempt to relieve the swelling. The swelling in his
lips progressively worsened throughout the day, prompting him
to seek medical attention at the hospital.
On presentation to the hospital, the patient denied difficulty
breathing, throat swelling, and any previous history of allergic
reactions. The patient was afebrile, normotensive, tachycardic,
his oxygen saturation was 99% on ambient air, and he was in
no apparent distress. He had significant non-pitting, nonerythematous edema of both his upper and lower lips, left
cheek, left periorbital area, and mild edema of the right
periorbital area. He did not show any signs of lingual or posterior

Figure 1: Patient upon presentation to the Emergency Department.
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One and a half hours after admission, the edema continued
to worsen and prompted concern regarding possible airway
compromise due to evolving pharyngeal edema. The emergency
medicine physician documented posterior pharyngeal wall
edema (Figure 2) and recommended elective intubation to
protect the patient’s airway. However, the patient elected to
refuse intubation in hopes that the swelling would resolve
shortly.
While in the ED, a working diagnosis of ACEi-induced
angioedema was established and the patient was treated with
an immediate transfusion of two units of fresh frozen plasma
(FFP). During this time, the hospital pharmacy was consulted
about the availability of icatibant, a bradykinin B2-receptor
antagonist used in the treatment of Hereditary Angiodema
which has also been used off-label in management of ACEiinduced angioedema. To rule out hereditary angioedema and
acquired angioedema, C1 inhibitor function and protein levels,
C4 complement, and C1q levels were ordered. Results of all were
within normal limits.

Figure 2: Prior to ICU admission

Figure 2: Pharyngeal Edema

Two hours after his initial presentation to the ED, the patient
was admitted to the Intensive Care Unit (ICU) due to concern for
impending airway compromise secondary to worsening facial
and pharyngeal swelling. Five hours after admission to the ICU,
the patient was emergently intubated (Figure 4).
On the day following his admission to the ICU, the patient’s
angioedema continued to progress and he was given another
two units of FFP. During this time, the patient began exhibiting
symptoms of alcohol withdrawal, most notably tachycardia
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and hypertension. These symptoms were well-controlled with
clonidine patches and diazepam injections.
Approximately 36 hours after his initial presentation to the
ED, the patient’s facial swelling began to subside. On hospital
day three, his airway was deemed stable and the patient was
extubated. The patient was discharged to home on day six of
his hospital stay and was instructed to follow up in clinic as
an outpatient for management of his hypertension and heart
failure. The patient was instructed not to take any angiotensin
converting enzyme inhibitor or angiotensin II receptor blocker
class medications in the future and was told to return to the ED
if any of his symptoms returned.

due to the number of patients currently prescribed ACEi’s as an
anti-hypertensive (i.e., approximately 30-40 million people), this
“uncommon” adverse effect is encountered in the emergency
room with astounding frequency and accounts for 17% of all ED
visit complaints of angioedema.3,6 This is not a benign disease.
A staggering 50% of ACEi-induced angioedema cases who
present to the ED are potentially life-threatening and may be
deadly secondary to larynx or oropharynx swelling.6 But, the
overall fatality-rate associated with ACEi-induced angioedema
is relatively low.4

CLINICAL PRESENTATION
Angioedema is generally a benign, self-limiting condition
characterized by swelling. Localized swelling occurs as plasma
leaks from capillaries in deeper layers of subcutaneous and
submucosal tissue.7 This swelling occurs when vascular integrity
decreases, in response to release or activation of vasoactive
agents, and fluid is lost from local blood vessels.4
Angioedema can be classified as histamine or bradykininmediated. ACEi-induced angioedema is a type of bradykininmediated drug-induced angioedema which classically develops
over a period of one to two days and resolves spontaneously by
day five.2 This is problematic because the delayed presentation
makes identifying the trigger difficult. The majority of ACEIangioedema cases, roughly 50%, occur within one week of
initiating treatment.8 However, there are reports of onset
ranging from one day and ten years of starting ACEi therapy.4
The non-pitting, non-dependent edema associated with
ACEi-induced angioedema is characteristically asymmetric,
and generally involves the loose connective tissue of the
face, lips, mouth, and larynx.2 However, involvement of the
extremities, genitalia, and bowel are not uncommon.5 Unlike
most hypersensitivity reactions associated with swelling, ACEiinduced angioedema is not associated with signs of anaphylaxis
such as bronchospasm and urticaria, as these conditions are
typically associated with mast cell degranulation and histamine
release.7

DIAGNOSIS
Figure 4: Patient on the day of discharge

DISCUSSION
Epidemiology
Angioedema is a statistically uncommon adverse effect of
ACEi’s; the literature suggests an incidence rate of 0.1-0.7%
in all comers.1,2,3,4 African Americans have a relative risk of 4.5
compared to Caucasians, with some literature speculating that
the presentation may even be more severe in this population
due to, as of yet, unknown genetic components.3,5 However,

The diagnosis of angioedema is clinical, based primarily on
the patient’s history and physical exam findings. Some of the
classic clinical features that distinguish angioedema from
other swelling etiologies include association with ACE inhibitor
ingestion, rapidity of onset, characteristic anatomic locations of
involvement, absence of common associated hypersensitivity
symptoms, and an acute, self-limiting course. In patients
presenting with abdominal pain, abdominal imaging using
either ultrasound or computed tomography (CT) will help
support diagnosis as these imaging modalities can reveal signs
of abdominal fluid accumulation, including dilated bowel loops,
thickened mucosal folds, mesenteric edema and ascites. While
there are no laboratory evaluations that definitively detect ACEiinduced angioedema, there are laboratory tests that can help
J La State Med Soc VOL 169 NOVEMBER/DECEMBER 2017
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to rule out or confirm other etiologies of angioedema. Tests
used to evaluate for hereditary (HEA) or acquired angioedema
include serum C4 levels, C1 inhibitor serum levels and function
tests and serum C1q levels.9,10 While abnormal values of these
tests may point to other causes of angioedema, results within
normal ranges can help to rule out other etiologies and help to
support the diagnosis of ACEi-induced angioedema.

TREATMENT
The initial management of ACEi-induced angioedema is
well defined and includes: 1) the immediate cessation of
the offending medication and 2) assessment of the airway
to evaluate for current or the possibility of future airway
compromise. In the event of oropharyngeal swelling, emergent
intubation and mechanical ventilation should undertaken
to ensure airway patency. It is imperative to continuously
monitor the patient’s airway and respiratory status for signs of
compromise. ACEi-induced angioedema is typically self-limited
and resolves within 24-72 hours after cessation of the offending
medication. However for cases of severe or refractory ACEiinduced angioedema, additional therapies may be initiated.

extubation.21,22 Antihistamines should be administered in all
cases of angioedema of unknown etiology due to their relatively
benign safety profile and significant efficacy in histamineinduced angioedema and clinically similar allergic reactions.

CONCLUSION
ACEi-induced angioedema is a potentially life-threatening
adverse effect of ACEi medications. African Americans are
disproportionally affected relative to Caucasians, however the
percentage of patients that use these medications and develop
angioedema remains low. A significant number of people use
ACEi’s, as such, angioedema is not an uncommon presentation
to the ED. When these patients are identified early and treated
appropriately, the outcome is generally favorable.
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ECG CASE OF THE MONTH

Life-Long Cyanosis and Dyspnea in an Adult
Despite a Cardiac Operation at Age 7 Months
D. Luke Glancy, MD
A 33-year-old man was transferred to the hospital from prison because of dyspnea, chills, headaches, and fever. He apparently was
cyanotic at birth, and because of difficulty feeding and failure to thrive had undergone a cardiac operation through a median sternotomy
at the age of 7 months. He had ventricular fibrillation during the procedure, which was then modified. He was somewhat better after the
operation, but continued to have exertional dyspnea, and in recent years he has also had orthopnea and paroxysmal nocturnal dyspnea.
The patient is married and has 2 children. He has worked as an electrician and as a painter. He has smoked ½ pack of cigarettes per day
all of his adult life. When not in prison he has usually consumed 1-2 pints of liquor per week, and he used cocaine until 2-3 years ago. He
recently has used oxygen by nasal cannulae for 3-4 hours twice a day.
On exam, his temperature was 37°C; pulse was regular at 62 beats/minute; blood pressure was 108/63 mmHg; respiratory rate was 14 breaths/
min; and O2 saturation by pulse oximeter was 84% on a nonrebreather mask. Neck veins were normal. Chest was clear to auscultation.
No precordial pulsation or thrill was palpable. The second heart sound was loud and single, and no murmur was heard. Fingers and toes
were equally clubbed and cyanotic. Carotid, radial, and femoral pulses were full, and there was no radial-femoral delay. Posteroarterior
chest radiograph showed mild-moderate generalized cardiomegaly. The right atrium was prominent, and the pulmonary trunk was even
more prominent. Pulmonary vascularity was more prominent on the left than the right, and the right main pulmonary artery looked small.
Three blood cultures were sterile. An electrocardiogram was recorded (Figure 1).

Figure: Electrocardiogram recorded in a cyanotic 33-year-old man without a heart murmur. See text for explication.
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DIAGNOSIS: Sinus rhythm at a rate of 76 beats/minute; a slightly
long P-R internal (0.22 seconds); a right superior QRS axis (-153°);
right atrial enlargement (P wave in lead V2 > 0.15 mV)1; right
ventricular hypertrophy (qR pattern in lead V1 suggested right
ventricular systolic pressure ≥ left ventricular systolic pressure).2
What has caused this cyanosis from birth and striking right
ventricular hypertrophy? The absence of a murmur rules out
tetralogy of Fallot and other forms of right ventricular outflow
obstruction with a right-to-left shunt. A precordium devoid of
palpable or auscultatory abnormality in a cyanotic patient has
always been one of the hallmarks of the Eisenmenger syndrome.
Echocardiography on the current admission revealed a large
ventricular septal defect with a bidirectional shunt and no
pressure gradient across the defect (thus, no murmur).
Records from the hospital where the operation was performed
revealed that the patient had a double outlet right ventricle
with an anterior aorta. Because the large left-to-right shunt was
responsible for the failure to thrive, banding of the pulmonary
trunk was attempted. That was when ventricular fibrillation
occurred. The band was removed, and the right pulmonary artery
was banded. The arterial vasculature of the left lung continued
to be damaged by high pressure and high flow. Meanwhile the
right pulmonary artery thrombosed, leaving no significant flow
to the right lung.
The patient clearly has never been a candidate for
complete repair of his congenital cardiac defect. Heart-lung
transplantation has not been an option because of his drug
and alcohol history. Intermittent phlebotomy keeping his
hematocrit and hemoglobin levels at approximately 53% and 17
gm/dL, respectively, have relieved his headaches, and oral iron
has prevented iron deficiency.
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RADIOLOGY CASE OF THE MONTH

More than One
Hepatic Adenoma
Juan Gomez, MD, Adam Blanchard, MD, Mandy Weidenfaft, MD, Zahraa Ghandour, MD,
Jeremy Nguyen, MD

A 33-year-old woman presented to our institution with acute onset of severe, progressivelyincreasing right upper quadrant abdominal pain radiating to the right shoulder. Associated
symptoms included nausea and early satiety. Her past medical history was unremarkable.
The patient had been taking oral contraceptives for the past 10 years. Blood work revealed
increased serum gamma-glutamyl transpeptidase and alkaline phosphatase levels. A triple
phase computed tomography (CT) of the abdomen was obtained (Figure 1). Based on
imaging findings, patient underwent exploratory laparoscopy with left lobe liver resection
and subsequent biopsy of the hepatic parenchyma (Figure 2).

Figure 1: Triple phase Computed Tomography of the Abdomen. (A) Early Arterial phase, (B) Venous phase.

What is your Diagnosis?
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RADIOLOGICAL DIAGNOSIS: Hepatic Adenomatosis
IMAGING FINDINGS
Triple phase CT of the abdomen reveals numerous hepatic
masses, the majority of which demonstrate arterial phase
hyperenhancement and portal venous hypoenhancement
(arrows). Given the multiplicity of these lesions and patient's
age, hepatic adenomatosis was considered as the most likely
diagnosis (Figure 1).

HISTOPATHOLOGY
Well-differentiated hepatocellular neoplasms characterized by
hepatocytes with aberrant blood vessels and loss of portal tracts
(arrows). Immunostains for Alpha Feto Protein and Glypican – 3
are negative in the hepatic parenchyma. The histopathological
findings are considered most likely to be related with hepatic
adenoma (Figure 2).

result in intraperitoneal hemorrhage. The risk of malignant
transformation into hepatocellular carcinoma is around 10%.3
Biochemically, HA is characterized by an increase of serum
gamma-glutamyl transpeptidase and alkaline phosphatase
secondary to local biliary obstruction and inflammation,
consistent with our patient’s findings.3
Hepatic adenomatosis is more frequent in young females.
The adenomas have a 63% risk of bleeding, which may
result in intraperitoneal hemorrhage. The risk of malignant
transformation into hepatocellular carcinoma is around 10%.3
Biochemically, HA is characterized by an increase of serum
gamma-glutamyl transpeptidase and alkaline phosphatase
secondary to local biliary obstruction and inflammation,
consistent with our patient’s findings.3
Imaging studies described to aid in the diagnosis of HA include
ultrasound, CT and Magnetic Resonance (MR). Adenomas
demonstrate variable echogenicity on ultrasound with

Figure 2: (A) Hematoxylin & Eosin, (B) Alfa Feto Protein, and (C) Glypican – 3 stains of Hepatic Parenchyma.

DISCUSSION
Hepatic adenoma is an uncommon benign tumor composed of
a sheet like distribution of hepatocytes without the presence of
bile ducts and portal venules. Risk fctors for the development
of hepatic adenoma include oral contraceptive use, anabolic
steorid abuse, glycogen storage disorders and fanconi anemia,
among others.1
In 1985, Flejou et al. described the term hepatic adenomatosis
(HA) as ten or more adenomas with normal hepatic parenchyma.2
In comparison to hepatic adenomas, HA demonstrates
no associations with oral contraceptive or steroid use.2,3
Genotypically, HA is linked to hepatocyte nuclear factor (HNF)1a mutation.1 In 2000, Chiche et al. described two types of this
disease. HA type 1 or Massive HA, is characterized by hepatic
architectural distortion and hepatomegaly with multiple
hepatic nodules. Type 2 HA, or Multifocal HA, contains several
smaller adenomas and a preserved hepatic contour, leading to
less severe clinical manifestations.3,4
Hepatic adenomatosis is more frequent in young females.
The adenomas have a 63% risk of bleeding, which may

pertiumoral or intratumoral vessels exhibiting flat continuous
or triphasic waveforms on Doppler interrogation. Hepatic
adenomas are hypo- to isodense on noncontrast CT images
although may be mildly hyperdense in patients with hepatic
steatosis. Adenomas are commonly sharply-marginated and
nonlobulated and may show varying amounts of intratumoral
hemorrhage, fat, calcifications, or cystic changes.5 Postcontrast
arterial phase demonstrates early homogeneous hypervascular
enhancement of the lesion that is transient due to extensive
intralesional arteriovenous shunting. As adenomas are
composed of sheets of normal hepatocytes and sparse Kuppfer
cells, lesions typically demonstrate isoenhancement to liver
parenchyma on portal venous and delayed phases.5 On MR,
hepatic adenomas are isointense to mildly hyperintense lesions
on T1 weighted images and variably hyperintense lesions on T2
weighted images.3,5
Differential diagnosis for HA include Focal Nodular Hyperplasia,
Hemangiomas, Hypervascular Metastases, Hepatocellular
Carcinoma and Hepatic Hemangioendothelioma.1 Of note
in our case, several lesions demonstrated early arterial
hyperenchancemnet with subsequent portal venous
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hypoenhancement, which is more consistent with Hepatocellular
Carcinoma or Hypervascular Metastatic disease.
Treatment of HA is given on a case-by-case basis. Resection
is reserved for sympromatic patients with adenomas ≥ 5 cms,
high risk features of malignancy on imaging or biopsy and
lesions with a size increase of ≥ 1 cm in follow up imaging.
Transarterial embolization is indicated in actively hemorrhagic
lesions; Radiofrequency ablation may also be considered in
order to decrease the size of the lesion. Liver transplantation is
an uncommon indication for HA and is reserved for cases with
malignant transformation.6,7
Follow up of HA with CT or MR with contrast and Alpha Feto
Protein every six months for two years following diagnosis and
yearly thereafter has been suggested by the American College
of Gastroenterology guidelines.6,7
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