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Introduction: Many patients present to the emergency department (ED) with nonspecific, acute-on-
chronic complaints. It requires a thorough diagnostic approach and broad differential diagnosis to
determine whether there is serious, undiagnosed pathology.

Case Presentation: A 60-year-old female presented to the ED for gradually worsening bilateral
lower extremity swelling with associated abdominal distension, ascites, diarrhea, vomiting, and

Discussion: This case takes the reader through the evaluation of a patient with acute-on-chronic
complaints who presented in a decompensated state. [Clin Pract Cases Emerg Med. 2022;6(3):198—

Keywords: emergency medicine; clinicopathological conference; case reports; edema; carcinoid
tumor; malignant carcinoid syndrome; carcinoid heart disease.

CASE PRESENTATION (Dr, Cali)

A 60-year-old female presented to the emergency
department (ED) with a chief complaint of bilateral lower
extremity swelling. She first noticed the swelling three
months earlier and felt it was gradually worsening. The
swelling initially started in her legs and abdomen but then
progressed to her face. She denied any associated pain in her
legs but reported that they felt heavy. She denied associated
orthopnea, cough, or shortness of breath. She denied any
change in activity tolerance but did report a decline in her
daily activities due to social distancing because of coronavirus
2019. She also described chronic, brown loose stools over
the past year, which were unrelated to her diet. She had loose
stools daily, which were not particularly malodorous and not
associated with abdominal pain. She also noted non-bloody,
non-bilious emesis intermittently over the prior year without
any clear, identifiable triggers. She had a remote history of
vomiting in the past with panic attacks; so she attributed her
vomiting to anxiety. She also noted a 15-pound weight loss
during the preceding year, which she attributed to not eating

regular meals throughout the day coupled with her persistent
vomiting. She denied fevers, chills, night sweats, or chest
pain.
Her past medical history included a recent diagnosis of
a heart murmur one year earlier. She also had a history of
anxiety, panic attacks, depression, an eating disorder (low-
baseline caloric intake), and psoriasis. She was previously
on fluoxetine and hydroxyzine but took herself off several
years earlier as she felt they were not working. She was no
longer taking any medication at the time of presentation.
She was post-menopausal and had irregular periods prior to
menopause. She had no children and had never been pregnant.
Vital signs were as follows: temperature 38.4° Celsius,
heart rate 140 beats per minute (bpm), blood pressure 120/80
millimeters of mercury, respiratory rate 27 breaths per minute
(rpm) and room air oxygen saturation 100%. Her body mass
index was 27. Her physical exam was notable for a well-
developed female who appeared tired and uncomfortable.
Her head, eyes, ear, nose, and throat exam was significant
for facial swelling and pupils that were midrange, equal,
round, and reactive to light bilaterally. She had moist mucous
membranes and no lymphadenopathy or palpable masses. On
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cardiac exam she had a harsh 4/6 blowing systolic murmur
that was loudest at the left sternal border but also auscultated
through her back. She was tachypneic but had clear lung
sounds. Her abdomen was distended with a fluid wave and
dullness to percussion but was nontender. Her extremities
were notable for 3+ pitting edema from her feet to her bilateral
upper thighs. No upper extremity edema was present. On
neurologic exam she had no focal deficits. She was awake,
alert, and oriented to person, place, and time. Her skin was
warm and dry. Her initial laboratory results (Table 1) showed
multiple abnormalities. An electrocardiogram (ECG) was
performed (Image 1). A computed tomography (CT) of her
abdomen and pelvis with intravenous (IV) contrast was also
obtained (Image 2).

The patient was initially treated with I'V fluids and
piperacillin-tazobactam due to concerns for sepsis with
her fever and tachycardia. She acutely worsened after
administration of fluids. She subsequently was placed on non-
invasive ventilation and was administered IV furosemide. A
test was then ordered, and a diagnosis was made.

CASE DISCUSSION (Dr. Falat)

A chief complaint of “edema” was rarely one that excited
me. When I see a patient with edema, it is generally a problem
that they have presented with previously, or it is not a terribly
difficult diagnostic dilemma. So, when I was handed this
case of a 60-year-old female presenting with three months
of gradually worsening bilateral lower extremity edema
progressing to the abdomen, I will admit that my adrenaline
did not immediately surge. However, a few additional
historical points did stand out to me that were somewhat
atypical: she had no complaints of pain, and she was no longer
able to eat regular meals. This was not going to be a simple or
typical case of edema.

I like to think of edema in dichotomies: unilateral
vs bilateral, and acute vs chronic. The causes of each of
these categories vary and are listed in Table 2. This patient
presented with chronic bilateral edema, and because my
involvement in her case was through our clinicopathological
case conference, | immediately felt confident excluding
venous insufficiency and lymphedema, as I anticipated there to
be a much more interesting etiology of her presentation (being
common presentations of common diseases).

Her review of systems was significant for fevers,
15-pound weight loss, facial swelling, bilateral lower
extremity edema, abdominal distention, loose brown
diarrhea, random episodes of emesis without an obvious
trigger, right shoulder pain, psoriatic rash, and nervousness.
Could her right shoulder pain or vomiting have been due
to atypical anginal symptoms? Could her fever have been
indicative of endocarditis? Could her abdominal distention
have been due to ascites from liver disease? My mind
immediately began elevating cardiac and hepatic diseases in
my differential diagnosis.

Her review of systems was also notably negative for
shortness of breath, orthopnea, dyspnea on exertion, cough,
chest pain, palpitations, abdominal pain, malodorous stool, or
change to exercise tolerance. With that, cardiac and pulmonary
disease were slightly lowered on my differential diagnosis.
While going over her past medical history, medications,
surgical history, social history, and family history, I noted her
“heart murmur,” eating disorder, psoriasis, and absence of
IV drug use. But none of those pieces of information were a
game-changer at this point in her puzzle.

Next came her exam. She was tachycardic with a heart
rate of 140 bpm, tachypneic with a respiratory rate of 27 rpm,
and febrile with a temperature of 38.4°C. She appeared tired
and uncomfortable, with a round and swollen face. She had
a grade 4/6 blowing systolic murmur that was best heard at
the left sternal border and back. She had abdominal distention
with findings consistent with ascites but no abdominal
tenderness, and she had pitting edema of bilateral lower
extremities extending up to her thighs. I found the detailed
description of her murmur very interesting; so her cardiac
exam anchored my focus.

Cardiac murmurs can also be thought of in dichotomies:
systolic vs diastolic and left vs right. Left-heart systolic
murmurs are those of aortic stenosis or mitral regurgitation;
right-heart systolic murmurs are those of pulmonic stenosis
or tricuspid regurgitation; left-heart diastolic murmurs are
those of aortic regurgitation or mitral stenosis; and right-
heart diastolic murmurs are those of pulmonic regurgitation
or tricuspid stenosis. Because hers was a systolic murmur,

I reviewed the classic descriptions of those murmurs in
further detail.

An aortic stenosis murmur is classically described as

“a crescendo-decrescendo systolic murmur along the left
sternal border that radiates to the upper right sternal border
and into the carotid arteries.”’ A mitral regurgitation murmur
is classically described as “holosystolic, radiating into the
axilla” and “usually heard best at the apex.”! A pulmonic
stenosis murmur is classically described as “midsystolic...
crescendo-decrescendo” with a “pulmonic ejection click”
at the “second intercostal space at the left sternal border.”* I
was getting a little overwhelmed with all these descriptions
that did not quite fit the murmur of this patient when I read
the classic description of a tricuspid regurgitation murmur: a
“blowing, holosystolic... murmur best heard at the lower left
sternal border.”” Jackpot. This exactly matched the description
of the patient’s murmur.

My focus darted to the differential diagnosis for causes
of tricuspid regurgitation. The patient had no history of
pacemaker placement, so I knew it could not be pacemaker
lead trauma. Similarly, I felt confident excluding deceleration
injury, sequela of an Ebstein anomaly, or drug-induced
disease given there was no history to support any of those
entities. With rheumatic heart disease, infective endocarditis,
pulmonary hypertension, carcinoid syndrome, ischemic heart
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Table 1. Laboratory results of a 60-year-old female with bilateral

Table 1. Continued.

lower extremity swelling. Blood test Patient value Normal range
Blood test Patient value Normal range Lactate 696 units/L 240-670 units/L
Complete blood count dehydrogenase
White blood cells 16.1KimcL  4.5—13.0 K/mcL Uric acid 8.0 mg/dL 2.6-6.0 mg/dL
Hemoglobin 9.2 gidL 12— 16 g/dL Ammonia 60 mcmol/L 9-30 memol/L
Hematocrit 29.3% 36.0 — 46.0% Thyroid stimulating 1.88 mIU/L 0.50-4.50 mIU/L
hormone
Platelets 578 K/mcL 153 — 367 K/mcL ) )
Diff tial Respiratory viral panel
rerentia SARS-CoV-2 Not detected
Polymorphonuclear 78.5% 42.6-74.5% (COVID-19) RNA
leukocytes
wrocy Influenza A RNA Not detected
Lymphocytes 13.9% 20.8-50.5% amplification
Monocytes 6.1% 2-10% Influenza B RNA Not detected
Eosinophils 0.2% 1-3% amplification
Serum chemistries Parainfluenza Not detected
Sodium 137 mmollL  136-145 mmol/L 1,2,3,4 Virus RNA
P i 2.7 I/L 3.5-5.1 I/L ampliication
otassium -/ mmo o7 Mmo Rhinovirus/ Not detected
Bicarbonate 17 mmol/L 21-30 mmol/L amplification
Blood urea nitrogen 15 mg/dL 7-17 mg/dL RSV RNA Not detected
Creatinine 0.66 mg/dL 0.42-0.92 mg/dL amplification
dL, deciliter; L, liter; mg, milligram; mcmol, micromoles; mi/U,
Glucose. 136 mg/dL 70-99 mg/dL. milli-international units; SARS-CoV-2, severe acute respiratory
Magnesium 1.9 mg/dL 1.6-2.6 mg/dL syndrome coronavirus 2; COVID-19, coronavirus 2019; RNA,
Phosphorus 2.6 mg/dL 2.8-4.6 mg/dL ribonucleic acid; RSV, respiratory syncytial virus.
Total protein 5.2 g/dL 6.3-8.6 g/dL
Albumin 2.3 g/dL 3.5-5.2 g/dL
Hepatic Studies ﬂ
Total bilirubin 1.0 mg/dL 0.3-1.2 mg/dL : o ) "
Aspartate 37 u/L 14-36 u/L
aminotransferase ﬂ
bbb oy SNV BV B B B
Alanine 20 u/L 0-34 u/L : " b
aminotransferase
Alkaline phosphatase 153 u/L 50-130 u/L ﬂ ’ o
m WVF W\G
Cardiac Studies i
N-terminal 2,200 pg/mL <900 pg/mL
prohormone of brain ﬂ
natriuretic peptide i
Troponin <0.02 ng/mL <0.06 ng/mL Image 1. Electrocardiogram of a 60-year-old female with bilateral

Coagulation studies
Prothrombin time

Partial thromboplastin

time

International

normalized ratio
Other

C-reactive protein

16.5 seconds
36 seconds

1.3

4.3 mg/dL

12.1-15.0 seconds
25-38 seconds

<1.0 mg/dL

K, thousand; mcL, microliter; g, gram; dL, deciliter; mmol,
millimole; L, liter; mg, milligram; u, microgram; pg, picogram; ml,

milliliter; ng, nanogram.

lower extremity swelling showing sinus tachycardia, normal axis,
normal intervals, and no ST or T wave changes.

disease, myxomatous degeneration, and connective tissue
disorder still on the list, I turned to her labs.

This patient had notable abnormalities of leukocytosis,
thrombocytosis, and an elevated C-reactive protein, but
these are all nonspecific elevations and did not hint toward
a diagnosis. Her elevated brain natriuretic peptide indicated
perhaps cardiomegaly or strain. Her elevated lactate
dehydrogenase and uric acid revealed the possibility of
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Image 2. Computed tomography axial view with intravenous
contrast of the abdomen of a 60-year-old female with
bilateral lower extremity swelling. Multiple hepatic lesions are
demonstrated (white arrows).

Table 2. Differential diagnosis of lower extremity edema.

Acute Chronic
Unilateral  Deep vein thrombosis Venous insufficiency
Cellulitis Lymphedema
Compartment syndrome Malignancy
Muscle rupture Complex regional pain
syndrome
Bilateral Medications (calcium Venous insufficiency

channel blockers,
steroids, hormones)
Bilateral or pelvic deep
vein thromboses

Lymphedema
Systemic (cardiac,
hepatic, renal, or
pulmonary) disease

increased cell turnover. And her elevated ammonia level
suggested the possibility of primary hepatic failure or the
presence of a portosystemic shunt such as in the setting of
portal venous hypertension secondary to vascular congestion.
I interpreted her hypokalemia as confirming her reports of
vomiting and diarrhea. Additionally, decreased protein and
albumin, such as hers, can be found in cases of nephrotic
syndrome but also in cases of hepatic disease, causing increased
capillary permeability and decreased albumin synthesis.

Along with her lab abnormalities, she had notable
normal values of magnesium (which was important to check
given her hypokalemia), blood urea nitrogen and creatinine
(which is important since I was considering renal disease),
aminotransferases (which is important since I was considering
hepatic disease), thyroid- stimulating hormone (which was
important to check given her profound tachycardia), and
troponin (which was important to check given her worsened
vs new cardiac murmur).

After reviewing her labs, I significantly lowered
primary hepatic failure and renal failure on my differential

diagnosis because otherwise I would have expected more
profound derangements in her labs. And after reviewing

her ECG, which showed no right axis deviation, and her
chest radiograph (CXR), which did not reveal increased
pulmonary vascular markings, I lowered and ultimately
removed pulmonary hypertension and pulmonary disease off
my differential.

This left me with cardiac disease as the cause of her
edema, and specifically cardiac valvular disease since her
exam perfectly described tricuspid regurgitation. I knew that
an echocardiogram was at some point going to be performed,
which, I presumed, would confirm the diagnosis of tricuspid
regurgitation. But tricuspid regurgitation alone did not explain
all her associated symptoms on her review of systems. And |
was still left with the nagging question of “Why?” Why had
she developed tricuspid regurgitation?

Her negative troponin, absence of chest pain, and
absence of Q waves or ischemic changes on her ECG
allowed me to cross off ischemic heart disease. I removed
myxomatous degeneration and connective tissue disorders off
the differential diagnosis of tricuspid regurgitation because
her history did not reveal any other findings to anchor these
diagnoses. Her absence of reported IV drug use, human
immunodeficiency virus, prosthetic heart valves, dental
work, or rheumatic heart disease allowed me to remove both
infective endocarditis and rheumatic heart disease. Which left
me with carcinoid syndrome.

Never having previously diagnosed a new case of
carcinoid syndrome in my career, | needed to review this
entity to make sure [ was not way off base. Carcinoid
syndrome is a constellation of symptoms arising from
secretion of substances from a variety of neuroendocrine
tumors (NET), with presentations varying based on the
location of the primary tumors and the substances they secrete.
The tumors tend to be indolent, but metastases (liver, lymph
nodes, peritoneum) are common, and carcinoid syndrome
usually presents once hepatic metastases arise. And after
staring at the CT of her abdomen, I noticed her clear hepatic
metastases staring back at me. Furthermore, carcinoid tumors
are associated with cardiac fibrosis (thought to be caused by
serotonin secretion from the tumors) of the right-sided valves
resulting in tricuspid regurgitation and pulmonic stenosis.

Equipped with this knowledge, never had I felt so
confident in making a diagnosis that I had never previously
made. The patient’s symptoms and the pathophysiology of
carcinoid syndrome came together like a perfect symphony.
Her fevers were in the setting of flushing vs neoplastic
symptoms. Her edema was due to tricuspid regurgitation
causing congestive hepatopathy vs hepatic metastases. Her
diarrhea and tachycardia were from her carcinoid secretory
effects. Her weight loss, abdominal distention, and irregular
meal habits were due to early satiety from hepatomegaly and
ascites. Her labs indicated increased neoplastic cell turnover.
And her beautifully described tricuspid regurgitation murmur
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clinched the diagnosis since right-sided valvular cardiac
fibrosis is associated with carcinoid syndrome. The most
common way to diagnosis carcinoid syndrome is by a 24-hour
urine collection of 5-hydroxyindoleacetic acid (5-HIAA). And
with that test, I’ll never look at edema with boredom again.

CASE OUTCOME (Dr. Cali)

After the CT of the abdomen and pelvis showed
multiple enhancing nodules scattered throughout the liver,
the leading diagnosis was metastatic lesions, but from an
unknown primary source. The patient presented to the ED
in decompensated right heart failure with signs of volume
overload on clinical exam including pitting edema and
abdominal ascites. Her 4/6 blowing holosystolic murmur,
which was best auscultated overlying the left upper sternal
border, was of significant concern, and an echocardiogram
was obtained. The echocardiogram showed moderate to severe
tricuspid valve insufficiency, mild to moderate pulmonary
valve stenosis, and mildly depressed right ventricular systolic
function. In conjunction with the patient’s liver lesions, these
findings on echocardiogram led to a strong suspicion for
carcinoid heart disease.

To confirm the diagnosis of carcinoid heart disease, the
liver tumors were biopsied. Immunostains of the biopsies
were positive for chromogranin and synaptophysin, negative
for cytokeratin 7, cytokeratin 20, anti-hepatocyte specific
antigen 1, and beta-catenin, which was consistent with a well-
differentiated NET.

The patient was started on medical management including
the somatostatin analog octreotide to help with her diarrhea.
She ultimately required bivalvular replacement of both the
tricuspid and pulmonic valves due to the extent of her cardiac
disease. Her hospital course was complicated by multiple
infections including endocarditis, and she ultimately did not
survive the disease, dying less than two months after her
initial ED presentation.

RESIDENT DISCUSSION

Carcinoid tumors are extremely rare NETSs that occur
in approximately 1 in 100,000 individuals in the general
population.’ They are commonly found in the gastrointestinal
system, anywhere from the embryologic foregut to the
hindgut, with the appendix and terminal ileum being the most
common sites.* Other less common sites for carcinoid tumors
include the respiratory and genitourinary tracts.

Carcinoid tumors are indolent growing tumors with a peak
incidence occurring between the sixth and seventh decade of
life.> These tumors remain asymptomatic for several years
and do not produce symptoms until they metastasize, which
makes an early diagnosis challenging. Once carcinoid tumors
metastasize, they have the potential to produce carcinoid
syndrome, which is characterized by intermittent facial flushing,
intractable secretory diarrhea, and bronchoconstriction.*
However, classic carcinoid syndrome occurs in fewer than 10%

of patients with carcinoid tumors; so, a high index of clinical
suspicion is imperative to make the diagnosis.®

Carcinoid syndrome is caused by vasoactive substances,
such as serotonin, that are released by the tumor into the blood
stream and evade hepatic degradation. When carcinoid tumors
exist in the gastrointestinal system in isolation, serotonin
and other vasoactive substances are degraded by monoamine
oxidases in the liver, lungs, and brain into secretory
byproducts, most notably 5-HIAA, which do not manifest into
clinical symptoms.” When carcinoid tumors metastasize to
the liver they evade hepatic degradation and their vasoactive
substances are released into systemic circulation to exert
downstream effects on the right side of the heart causing
carcinoid heart disease.

Carcinoid heart disease was first reported in 1954.
Although the mechanism behind its development is not
fully understood, serotonin is considered a major initiator
of the fibrotic process.>* When the right side of the heart is
exposed to serotonin from systemic circulation, this results
in endocardial damage causing thickening, retraction, and
fixation of the right heart valves, valvular dysfunction,
and ultimately right heart failure.® Pathognomonic
echocardiographic features include immobility of
valve leaflets resulting in tricuspid valve regurgitation
and pulmonary stenosis.* The right side of the heart is
predominately affected because serotonin is degraded in the
pulmonary circulation before it can reach the left side of the
heart in its active form.

The diagnosis of carcinoid syndrome and carcinoid heart
disease is multifactorial. First, the astute clinician must have
a high index of suspicion based on the patient’s history and
physical exam. History may include episodic flushing episodes,
which can be triggered by alcohol, exercise, or tyramine-
containing foods in addition to complaints of diarrhea and
wheezing. The patient should also be screened for any murmurs
on cardiac exam.” In the setting of advanced carcinoid heart
disease, the patient will present with signs of right- sided heart
failure including jugular venous distension, ascites, dependent
edema, weight gain, and hepatomegaly. Brain natriuretic peptide
will likely be elevated, but this is neither sensitive nor specific
to carcinoid heart disease. Key diagnostic testing includes a 24-
hour urine 5-HIAA sample, which has a sensitivity of 73% and
specificity of 100% for diagnosing carcinoid.’

In a patient who presents with a heart murmur and signs
of heart failure, an echocardiogram is imperative to diagnosing
carcinoid heart disease. Imaging such as CXRs and ECGs are
typically nonspecific but should be included in the patient’s
workup. Computed tomography is futile in detecting primary
carcinoid tumors but is helpful to evaluate extent of tumor
spread.” Unfortunately, because many patients present later
in their disease course, CTs are often the first identification of
metastatic spread. A more sensitive imaging modality to detect
smaller carcinoid tumors is somatostatin receptor scintigraphy,
a radiolabeled imaging test based on the principle that
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approximately 88% of carcinoid tumors possess somatostatin
receptors. ° This helps in diagnosing earlier, primary tumors that
CT can miss.

Treatment of carcinoid disease requires a multidisciplinary
approach with surgical and medical oncologists, as well as
gastroenterologists. In early, non-metastatic disease, surgical
resection can be curative.* In the presence of carcinoid
syndrome, medical management consists of somatostatin
analogs such as octreotide and lanreotide to control symptoms
of flushing and diarrhea caused by secretion of tumor bioactive
agents.*'° However, symptom control is typically temporary,
and tumor debulking including liver resection is considered in
more severe cases, when possible. In the presence of cardiac
involvement with valvular dysfunction, additional management
is focused on treating right-sided heart failure. Cardiac valve
surgery is proposed as a final curative intervention only
for patients who are mildly symptomatic due to increased
perioperative mortality with more advanced heart failure.®
Once cardiac involvement is present, it cannot be reversed
without surgical intervention, which is why early detection and
intervention of carcinoid tumors remains a strong prognostic
indicator of morbidity and mortality.

FINAL DIAGNOSIS
Carcinoid Heart Disease

KEY TEACHING POINTS

1. Ifyou lack clinical suspicion for carcinoid syndrome, you
will never make the diagnosis.

2. Carcinoid syndrome should be considered in any patient
with persistent, unexplained diarrhea or a new right-sided
heart murmur without an alternate explanation.

3. Carcinoid tumors typically become symptomatic after
metastasizing to the liver.

4. Tricuspid regurgitation and pulmonary stenosis are hallmark
echocardiogram findings in carcinoid heart disease.
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settings.

limited, public safety-net hospitals in Peru.

Introduction: Ultrasound-guided nerve blocks (UGNB) represent a procedural skill set that can be
used to treat acute pain by physicians in the emergency department (ED). However, limited access
to education and training represents a barrier to widespread adoption of this core skill set. The
implementation of UGNBs within the ED can aid in resource allocation, particularly in limited-resource

Case Series: In this case series we discuss our experience using tele-ultrasound to train emergency
physicians on the use of UGNBs within our international point-of-care ultrasound fellowship in Peru.
We highlight the potential role UGNBs serve in management of acute pain when working in resource-

Conclusion: Tele-ultrasound may represent a strategy for teaching procedures such as UGNBs via
remote guidance and supervision. [Clin Pract Cases Emerg Med. 2022;6(3):204—207.]

Keywords: tele-ultrasound; point-of-care ultrasound; emergency department.

INTRODUCTION

Ultrasound-guided nerve blocks (UGNB) are a critical
part of the multimodal armamentarium for emergency
physicians (EP) when treating acute, painful injuries. The
UGNB can reduce reliance on systemic opioids, thereby
limiting their potential deleterious side effects.! Additionally,
in the emergency department (ED), UGNBs can be used as
an alternative to resource- and time-intensive procedural
sedation.”? The American College of Emergency Physicians
recently endorsed a policy statement that states UGNBs
represent a core component of multimodal pain management
for patients in the ED and are within the scope of practice of

EPs.? Despite these advantages, UGNBs have not been widely
used in limited-resource settings, and within the United States
there is substantial variation among institutions in their use.*
We believe that lack of education and training in UGNBSs is
one of the primary barriers to widespread adoption globally.
Advances in hardware have led to the development of less
expensive, handheld ultrasound systems, allowing for greater
access to bedside imaging globally. The development of tele-
ultrasound on these same systems has allowed for education to
be delivered remotely. Moreover, tele-ultrasound has already
been shown to be an effective tool for training learners in
image acquisition and improving diagnostic accuracy,””’ as
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well as providing real-time procedural guidance.® Collectively,
these advances allow for the rapid expansion of bedside
imaging and a method to increase remote education.

In our international point-of-care ultrasound (POCUS)
fellowship training program in Peru, tele-ultrasound has
been an integral part of our educational model.” This was
clearly evident during the ongoing coronavirus disease 2019
(COVID-19) pandemic, where remote supervision with
tele-ultrasound has been vital in continued education and
supervision. With the aid of tele-ultrasound over the past
three years, we have been able to train numerous clinicians
how to safely and effectively perform UGNBs for acute
pain management. We herein present our experience in
implementing tele-ultrasound education for UGNBs in
multiple limited-resource, safety-net hospitals in Peru. We
believe that with the growth of the handheld ultrasound
market, tele-ultrasound can be an ideal tool to teach
procedures such as UGNBs.

CASE SERIES
Case 1

A 34-year-old man presented with acute onset of left
elbow pain after falling from a five-foot ladder. On exam
the left elbow was swollen and neurovascularly intact.
Plain film radiography demonstrated a closed, displaced left
supracondylar fracture. The orthopedic surgeon recommended
the patient be placed in a posterior long arm splint and
undergo outpatient operative repair; however, oral and
intramuscular medications were unsuccessful at reducing the
patient’s pain to a tolerable level for splint application. The
EP, one of our POCUS fellows in Cusco, Peru, suspected a
UGNB could be used to provide analgesia for his patient’s
orthopedic injury, so he contacted the on-call group of POCUS
fellowship instructors to request assistance with selecting
and performing an UGNB. The EP was able to connect via
tele-ultrasound with one of the instructors located in the
US who recommended performing an ultrasound-guided
supraclavicular brachial plexus block. The instructor was able
to visualize and guide the ultrasound probe positioning, as
shown in Image 1.

Image 1. Remote instructor visualizing the ultrasound probe
positioning on the patient’s neck.

CPC-EM Capsule

What do we already know about this clinical
entity?

Ultrasound-guided nerve blocks (UGNB)

are useful when treating acute injuries in the
Emergency Department, but limited access to
training inhibits widespread adoption.

What makes this presentation of disease
reportable?

Data is limited on the use of tele-ultrasound to
provide remote, real-time procedural guidance,
particularly in the context of global health
training programs.

What is the major learning point?
Tele-ultrasound can help provide ongoing remote
supervision and training for teaching procedures
in settings where access to on-site expert support
is limited.

How might this improve emergency medicine
practice?

Emergency physicians can use UGNBs in low-
resource settings to improve pain control, and
tele-ultrasound can help scale up access to
training.

The EP was able to identify the supraclavicular brachial
plexus and successfully inject 20 milliliters (mL) of 0.5%
bupivacaine using real-time needle visualization by the remote
instructor. The patient’s pain significantly improved at 20
minutes, and he was able to tolerate splint application. He was
subsequently discharged home on an oral pain regimen.

Case 2

A 57-year-old man with poorly controlled diabetes
presented to the ED with severe foot pain due to a worsening
right-sided diabetic heel ulcer over the prior 10 days. On
exam, there was concern for bacterial superinfection and the
podiatry service was consulted, which recommended operative
debridement. Unfortunately, there was a severe backlog of
surgical cases, which meant the patient would likely have to
wait several days for operative debridement. The EP consulted
one of the ultrasound fellowship directors who proposed
performing a distal sciatic UGNB based on the location of the
diabetic foot ulcer. The EP was able to perform an UGNB she
had never previously performed with the help of the remote
guidance provided via the tele-ultrasound software on the
handheld device. She was able to identify the distal sciatic
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nerve and injected 20 mL of bupivacaine 0.5% after hydro-
dissecting open the potential space with 0.9% normal saline as
seen in Image 2.

The patient underwent surgical debridement of the
diabetic heel ulcer in the ED and was subsequently
admitted to the medicine service for treatment with
intravenous antibiotics.

- - /— Needle
- = a2 _—

-~

e -

Distal Sciatic Nerve n—)

|

Local Anesthetic

Image 2. Ultrasound image showing the distal sciatic nerve with
surrounding local anesthestic and needle visualized using an in-
plane approach.

Case 3

A 35-year-old-man was brought to the ED by ambulance
after being struck by a vehicle at low speed, complaining of
acute onset of right upper arm pain. On exam, the patient
had an obvious deformity of the right upper arm that was
neurovascularly intact. Plain film radiography revealed a
right-sided displaced, mid-shaft humeral fracture. The patient
was placed in a coaptation splint but continued to endorse
severe pain despite receiving oral and intramuscular pain
medication. The EP consulted with the on-call instructor
who recommended a retroclavicular brachial plexus block.
Although the EP had never previously performed this UGNB,
through the use of tele-ultrasound software, an instructor was
able to guide the physician to deposit 20 mL of bupivacaine
0.5% in the appropriate space as seen in Image 3.

After the UGNB the patient’s pain reduced from 8/10 to
1/10 severity, and he was subsequently discharged home on an
oral pain regimen.

DISCUSSION

Despite the recognized benefits of UGNBs in the
treatment of acute pain within the ED, this mode of analgesia
remains underused in low-resource settings.!® Ultrasound-
guided nerve blocks represent a core procedural skill set for
EPs in the US;?> however, limited access to education resources
represents a challenge both domestically and globally. Tele-
ultrasound can be an ideal technological solution for training
EPs in the use of UGNBs in the US and globally.

In our POCUS fellowship training program in Peru, we

Image 3. Ultrasound positioning while tele-ultrasound is being
employed to provide live needle guidance.

have integrated the use of tele-ultrasound to provide ongoing
remote diagnostic and procedural guidance for our trainees on
a weekly scheduled basis. We have been able to circumvent
geographical barriers and, more recently, travel restrictions
due to the COVID-19 pandemic by employing the use of
tele-ultrasound to augment hands-on training and provide
procedural guidance as demonstrated by this case series.

We acknowledge that the reproducibility of this
intervention is contingent on the existence of a baseline
knowledge of POCUS applications. Additionally, the use
of tele-ultrasound is dependent on the existence of reliable
internet connectivity, although we have been able to
reliably use our tele-ultrasound software with one of our
fellows who was working in a remote city in the Amazon
rainforest. Our success in setting up UGNBs within Peru
forms part of a larger educational intervention leveraging
technological advances to facilitate cross-continental
learning. We are currently working on a descriptive study
detailing the total number of UGNBs performed since the
initiation of our educational intervention. We are hopeful
that these cases will highlight the potential impact that tele-
ultrasound can have specifically when it comes to providing
remote procedural guidance.

CONCLUSION

Treating acute pain in the emergency department can be
challenging, particularly when working in a low-resource
setting. Ultrasound-guided nerve blocks can be used by
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emergency physicians in low-resource settings to provide
improved pain control and resource allocation, particularly
in the context of ED crowding resulting from the COVID-19
pandemic. Tele-ultrasound can help provide ongoing remote
supervision and training for teaching procedures such as
UGNBEs in settings where there is limited access to on-site
expert support.

The authors attest that their institution requires neither Institutional
Review Board approval, nor patient consent for publication of this
case report. Documentation on file.
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Introduction: Patients with history of abdominal aortic aneurysm (AAA) undergoing surgical repair

can have a myriad of surgical complications including compromise to large arteries branching from the
aorta. Secondary hyperaldosteronism, characterized by high levels of aldosterone and renin, can be
due to a multitude of causes, including renal artery stenosis, and presents with nonspecific symptoms
of fatigue, increased thirst, and muscle spasms. While it can initially be difficult to diagnose given its
multitude of metabolic abnormalities, secondary hyperaldosteronism is important to consider in patients
presenting with uncontrolled hypertension, hypokalemia, and metabolic alkalosis.

Case Report: This report explores the case of a 65-year-old male with a complicated medical

history presenting to the emergency department with hypokalemia and hypertension six months after
undergoing endovascular repair for an AAA and was found to have metabolic abnormalities including
hypokalemia and metabolic alkalosis consistent with secondary hyperaldosteronism, likely secondary
to renal artery stent stenosis. He was admitted to the hospital for four days and made a full recovery.

Conclusion: This case highlights the need to understand, identify, and accurately diagnose
hyperaldosteronism and recognize post-AAA repair complications of renal artery stenosis as a cause of
this metabolic derangement. [Clin Pract Cases Emerg Med. 2022;6(3):208—-211.]

Keywords: abdominal aorta aneurysm; AAA; hyperaldosteronism; stent; case report.

INTRODUCTION

An abdominal aortic aneurysm (AAA) is a weakening and
balloon-like dilation of the abdominal aorta. Abdominal aortic
aneurysms are often asymptomatic and undiagnosed until
complications occur; ultrasound and computed tomography
angiography (CTA) are essential to diagnosis. There are many
risk factors for AAA including old age, being male, familial
history, hypertension, dyslipidemia, and most importantly,
smoking.' In regard to the most serious AAA complication,
a rupture accounts for roughly 150,000-200,000 deaths each
year.? Treatment of an AAA, which is not always indicated,
includes open surgical repair (OSR) with placement of a
straight or bifurcated graft or endovascular repair (EVAR)

entering various arteries near the abdominal aorta to place
covered stents.!* Each method has its own pros and cons;
however, treatment is necessary because once an AAA
ruptures, more than half of these patients will die before
reaching the operating table and of those who do make it to
surgery, mortality rates remain around 50%.?

Aldosterone is the main mineralocorticoid produced in the
zona glomerulosa of the adrenal cortex. Aldosterone’s main
function is to control electrolyte homeostasis and extracellular
volume in the kidneys through sodium reabsorption and
potassium and hydrogen ion excretion via urine.* Aldosterone
secretion is controlled by a myriad of factors including, but not
limited to, angiotensin II, potassium, and adrenocorticotropic
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hormone.* However, the principal regulator of aldosterone is the
renin-angiotensin-aldosterone system (RAAS), which becomes
activated in states of hypovolemia and renal hypoperfusion.*
Subsequently, aldosterone can be over- or under-secreted
(hyper- and hypoaldosteronism, respectively) given various
clinical conditions.

In this report we document a case of a previously
unheard-of combination of complications of secondary
hyperaldosteronism secondary to renal artery thrombosis
as well as a focally stenosed renal artery stent following
EVAR treatment for AAA. Despite the novelty of this
presentation, the sequela of difficult to diagnose complications
of hyperaldosteronism, especially in the presence of a patent
stent following AAA repair, warrants discussion.

CASE REPORT

A 65-year-old male with past medical history of
hypertension, AAA without rupture status post endovascular
repair (six months prior), mixed hyperlipidemia, and tobacco
usage presented to the emergency department (ED) from an
outside physician for an abnormal potassium of 2.3 millimoles
per liter (mmol/L) (reference range: 3.5-5.1 mmol/L) and
hypertension. On evaluation, he reported 2-3 months of polyuria
and polydipsia that had progressively worsened. He reported
needing to urinate hourly and was unable to sleep due to this
symptom. He also reported generalized weakness and some
constipation. He denied dysuria, abdominal or chest pain,
shortness of breath, fever, cough, or diarrhea. Presentation vital
signs showed a blood pressure of 195/122 millimeters mercury,
oxygen saturation of 97% on room air, heart rate of 89 beats per
minute, and respiratory rate of 18 breaths per minute.

Of note, the patient had been admitted six months
prior with a non-ruptured AAA. He underwent aneurysm
repair with aortoiliac stent graft and left renal artery snorkel
placement/stenting. On exam, the patient was alert and
oriented with no signs of trauma. Heart, lungs, and abdominal
exam were all normal. Initial labs in the ED were notable for
sodium of 133 mmol/L (reference range: 136-145 mmol/L),
potassium of 2.4 mmol/L (3.5-5.1 mmol/L), chloride of 89
mmol/L (98-107 mmol/L), and hemoglobin of 17.6 grams per
deciliter (g/dL) (12.0-16.0 g/dL). Venous blood gas revealed
a pH of 7.53 (7.35-7.45), arterial bicarbonate of 38.5 mmol/L
(21-27 mmol/L), and a total carbon dioxide of 40 mmol/L (36-
42 mmol/L). Glomerular filtration rate was 55 mL/min/1.73
m?and glucose was 129 milligrams per deciliter (mg/dL) (35-
125 mg/dL). Urinalysis resulted in a urine protein of 9,087
(50-80 mg/day). On imaging, a CTA abdomen and pelvis
showed chronic occlusion/thrombosis of the right main renal
artery, moderate right renal atrophy, postsurgical changes of
the endovascular repair, and left renal artery stent with a non-
flow limiting focal area of stenosis midway through the stent.
These findings were new in comparison to a CTA abdomen
and pelvis obtained six months earlier prior to EVAR. An
ultrasound Doppler of the abdomen and pelvis also showed

CPC-EM Capsule

What do we already know about this clinical
entity?

Secondary hyperaldosteronism presents with
multiple metabolic abnormalities and can signify
failure or occlusion of the post-abdominal aortic
aneurysm repair stent.

What makes this presentation of disease
reportable?

Secondary hyperaldosteronism secondary to renal
artery thrombosis as well as a focally-stenosed renal
artery stent following endovascular repair treatment
for abdominal aortic aneurysm is novel.

What is the major learning point?

The metabolic derangements associated with
hyperaldosteronism, metabolic alkalosis with
hypokalemia, in those with renal artery stents
must be recognized by the Emergency Medicine
physician.

How might this improve emergency medicine
practice?

Accurately diagnosing hyperaldosteronism and
recognizing post-AAA repair complications of
renal artery stenosis.

the left renal artery stent with patent flow. Chest radiograph
was unremarkable.

The patient’s initial presentation was concerning for
secondary hyperaldosteronism given his hypokalemia and
metabolic alkalosis. Given the patient’s history of AAA status
post EVAR and abnormal CTA results, vascular surgery was
consulted. Similarly, endocrinology and nephrology were
consulted due to metabolic derangement. In conjunction with
the various consulting specialties, the patient was admitted
for four days and was started on amlodipine, hydralazine,
and spironolactone (which was up titrated during the hospital
stay due to persistent hypertension and hypokalemia).

At discharge, renin-aldosterone levels were pending but
eventually resulted at 44.4 nanograms per milliliter per hour
(ng/mL/hr) (reference range: supine = 0.2-1.6; upright = 0.5-
4.0) for renin, and 56.0 nanograms per deciliter (ng/dL) (less
than 16 ng/dL) for aldosterone. Upon discharge, all three
medications above were continued, angiotensin-converting
enzyme inhibitors and angiotensin II receptor blockers were
recommended to be avoided, and the patient was scheduled
for an outpatient captopril study.
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DISCUSSION

Aldosterone, a mineralocorticoid produced by the adrenal
glands, exerts its effects throughout the body. However, the
effects are most often targeted to the kidneys in the presence of
low blood volume or electrolyte disturbances. The RAAS system
is the principal regulator for the production and potentiation
of aldosterone and is vital for survival.’ In short, the enzyme
renin is secreted from the kidneys and acts on angiotensinogen
(produced by the liver). The product is angiotensin I, which
then is transformed into angiotensin II in the lungs. Angiotensin
II can exert its own influence in the body through generalized
vasoconstriction, increased proximal tubule reabsorption of
sodium, stimulation of antidiuretic hormone secretion, and, most
importantly, stimulation of aldosterone secretion.* In the presence
of decreased systemic arterial pressure, resulting in decreased
glomerular filtration and renovascular pressure, or high serum
potassium, aldosterone acts in the kidneys to reabsorb sodium,
water, and excrete potassium.*

The case described above exhibits a clinical syndrome
known as secondary hyperaldosteronism, in which the body
produces excess aldosterone secondary to overactivation of
the RAAS system.® The excess aldosterone does not come
from an aldosterone-producing tumor (which distinguishes
primary from secondary) but rather from a high amount
of renin secondary to causes such as renal artery stenosis,
aortic coarctation, reninoma, pregnancy, or cirrhosis.*

Our patient had many potential sources of his secondary
hyperaldosteronism given his newly diagnosed chronic right
renal artery thrombosis and left renal artery stent with focal
stenosis. While Doppler imaging showed adequate flow
through his left renal artery, we postulate that his bilateral
decreased renal perfusion contributed to over-activation of his
RAAS system leading to a hyperaldosterone state.

Patients with excess aldosterone are prone to hypervolemia
and hypertension as aldosterone influences the kidneys to
reabsorb sodium and water to return volume levels to acceptable
levels.” Angiotensin II, from the activation of the RAAS
system, can also contribute to hypertension and increased thirst,
which were experienced by the patient. Hypokalemia and
metabolic alkalosis are common in hyperaldosteronism and are
a consequence of aldosterone’s action on the renal collecting
tubules, leading to increased sodium reabsorption, which causes
movement of cations (hydrogen and potassium) into the tubular
lumen to maintain electrical neutrality.

Given the initial concern for the patient’s left renal
artery stent stenosis contributing to his presentation, it is
important to discuss other complications of AAA repair.
Perioperative complications are similar between EVAR and
OSR and include wound complications, renal failure, colonic
ischemia, death, myocardial infarction, and pneumonia.?
Postoperative, long-term complications include endoleaks
(leakage of blood between the graft and aneurysm sac; more
common in EVAR than OSR), graft infection, aortoenteric

fistula, buttock claudication and limb occlusion, and sexual
dysfunction.’ Patients receiving EVAR are spared the
ischemic insult of aortic cross-clamping and often have less
perioperative hemorrhage, but one must consider the potential
nephrotoxicity associated with intravenous contrast as well
as manipulating the aorta in such a way that plaques can
become disrupted and embolize into the renal vasculature.’
Unfortunately, renal failure is common post AAA repair and
can have significant and long-lasting downstream effects

on the body such as the metabolic derangement seen in our
patient with secondary hyperaldosteronism.

The primary treatment of secondary hyperaldosteronism
is with mineralocorticoid receptor blockade with
spironolactone or eplerenone. Spironolactone is a nonselective
mineralocorticoid receptor antagonist with binding ability
to both androgen and progesterone receptors as well.!

The majority focus of spironolactone is the renal cortical
collecting ducts as it acts as potassium sparing diuretic

and antihypertensive drug.!'Spironolactone is dosed at
25-200mg/24hr through either oral suspension or tablet.!
Dosage can be titrated to goal blood pressure as needed
outpatient. Side effects include gynecomastia, menstrual
disturbances, and impotence due to its effects on androgen and
progesterone receptors.'? In patients experiencing sexual side
effects, eplerenone may be used in place.'*

CONCLUSION

As aldosterone has many effects on the human body,
it is important for the emergency physician to consider the
diagnosis of hyperaldosteronism in patients presenting with
hypertension with hypokalemia and metabolic alkalosis. This
is especially true in patients who have undergone EVAR of
AAA and left renal artery stenting as this could signify failure
or occlusion of the stent.

The authors attest that their institution requires neither Institutional
Review Board approval nor patient consent for publication of this
case report. Documentation on file.
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Introduction: Stroke mimics are a major diagnostic challenge during the initial evaluation of patients
presenting with an acute focal neurological deficit. This case reviews a patient who presented to the
emergency department (ED) with homonymous hemianopsia, a rare manifestation of focal status
epilepticus of the occipital lobe. Her initial brain computed axial tomographic perfusion scan and
magnetic resonance imaging revealed novel findings associated with this diagnosis.

Case Report: A 70-year-old female presented to our ED with left visual field hemianopsia, dyskinesia,
dysmetria, and facial droop. Her initial diagnosis was left posterior fossa circulation cerebrovascular
accident. However, her neuroimaging indicated hypervascularity of the left occipital lobe without
evidence of infarct or structural lesion. A cerebral angiogram excluded arteriovenous malformation.
Subsequently, an electroencephalogram showed left occipital lobe status epilepticus.

Conclusion: Hemianopsia is a rare presentation of focal status epilepticus mimicking stroke.
Hypervascularity seen on advanced neuroimaging may have suggested this diagnosis on initial ED
evaluation. [Clin Pract Cases Emerg Med. 2022;6(3):212-215.]

Keywords: case report; stroke mimics; hemianopsia; status epilepticus.

INTRODUCTION

The initial emergency department (ED) diagnosis of
ischemic stroke remains a clinical one. It is based upon the
sudden loss of neurological function corresponding to a
discrete vascular and anatomic distribution within the brain
(and less commonly, the spinal cord). Generally, this diagnosis
is accomplished by a focused history, which includes specific
time of onset and subjective report of symptoms. This is
coupled with an equally focused neurological examination
designed to uncover a specific neurological deficit. The history
and physical are augmented by laboratory and neuroimaging
studies, which might reveal alternative explanations for the
deficit such as hypoglycemia, and structural lesions within
the brain. Additionally, neuroimaging is employed to exclude
medical or interventional revascularization in the face of
intracerebral hemorrhage.

The accuracy of stroke diagnosis has important
implications since cerebral revascularization, whether
systemic or interventional, carries risk of harm while
incurring significant allocation of resources. Thus, stroke
mimics, which account for up to 25% of admissions for
probable strokes, are a major diagnostic challenge during
the initial evaluation of patients presenting with an acute
focal neurological deficit.! Common stroke mimics include
metabolic derangements, seizure, complex migraine, central
nervous system infections, sepsis, non-stroke cardiovascular
events, and functional disorders. To this end, methodologies,
either already employed in early stroke evaluation or
potentially available within the ED, may help physicians to
identify uncommon stroke mimics with greater frequency.
In this case report, we present a rare cause of a stroke mimic
with novel neuroradiologic findings.
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CASE REPORT

A 70-year-old, functionally independent female
presented to the ED by emergency medical services after
her son had found her on the floor. She reported that she
had “blurred vision.” The visual disturbance and fall were
reported by the patient to have occurred 10 hours prior to
ED presentation with associated left-sided “tingling and
weakness.” She had a past medical history of hyperlipidemia,
uncontrolled type II diabetes, carotid artery disease,
coronary artery disease, stage III chronic kidney disease and
hypothyroidism. She acknowledged poor adherence with
her home medications, which included insulin lispro, insulin
degludec, sacubitril/valsartan, torsemide, spironolactone, and
metoprolol extended release.

On arrival to the ED, she had fluent speech, was managing
her own airway, and had good peripheral perfusion. Her blood
pressure was 131/61 millimeters mercury, heart rate 67 beats
per minute, respiratory rate 18 breaths per minute, temperature
97.5° Fahrenheit, and oxygen saturation of 100% on room
air. The initial evaluation was most notable for a left visual
field hemianopsia. She also had left-sided dyskinesia and
dysmetria with a subtle left facial droop. She had no other
strength deficits. Her National Institutes of Health Stroke
Scale score was 5 (age and month -1, mild left facial palsy
- 1, hemianopsia — 2, limb ataxia — 1). The remainder of her
physical examination was unremarkable.

Based on the focality of her neurological examination
referable to a left posterior fossa lesion and being within
the 24-hour window for mechanical clot extraction, our
stroke team was mobilized. She underwent non-contrasted
head computed axial tomography (CT), showing only
mild atrophy. Being outside the window for systemic
thrombolysis, she had a head and neck CT angiogram
with perfusion study. This study revealed hyperperfusion
of her left occipital lobe thought to be suggestive of an
arteriovenous fistula (AVF). There were no apparent large
vessel occlusions, infarcts, or penumbras. A brain magnetic
resonance imaging (MRI) later that day offered similar
findings without discrete evidence of an AVF.

Her initial laboratory studies in the ED included a white
blood cell count of 11,800 cells per milliliter (mL) (reference
range: 4000-11,500 cells/mL), hemoglobin of 14.5 grams per
deciliter (g/dL) (12-18 g/dL), platelet count of 446 platelets/
mL (125-415 platelets/mL). She had a serum sodium of 131
millimoles per liter (mmol/L) (133-144 mmol/L), potassium
of 4.5 mmol/L (3.4-5.1 mmol/L), chloride 91 mmol/L
(101=111 mmol/L), bicarbonate ion of 27 mmol/L ( 20-30
mmol/L), a calculated glomerular filtration rate of 40 mL per
minute (min) (reference: greater than 59 mL/min), and an
elevated serum glucose of 583 milligrams (mg)/dL (82-99 mg/
dL). Her urine toxicology screen did not show the presence
of amphetamines, benzodiazepines, cannabinoids, cocaine,
or opioids. Her electrocardiogram revealed non-specific ST-
segment abnormalities.

CPC-EM Capsule

What do we already know about this clinical
entity?

Stroke mimics are common and important to
identify. However, findings of stroke mimics can
be subtle.

What makes this presentation of disease
reportable?

This is a report of a stroke mimic, occipital
lobe status epilepticus, previously undefined in
the emergency medicine literature, with novel
findings on imaging.

What is the major learning point?

Perfusion studies carried out during an acute
stroke evaluation may lead the clinician to
consider this and other presentations of complex
status epilepticus.

How might this improve emergency medicine
practice?

Understanding this finding on imaging may lead
the physician to consider the diagnosis of stroke
mimic and redirect care appropriately.

Following initial stroke assessment, our patient was
then admitted to the hospitalist service for in-patient
evaluation of her unexplained neurological deficits and
continued concern for an AVF. On hospital day two, due to
persistence of the unexplained neurologic deficits the patient
underwent a bedside electroencephalogram (EEG). This
study revealed left occipital lobe focal status epilepticus.
This prompted administration of levetiracetam 1500 mg
loading dose intravenously and 750 mg orally twice daily.
The following day, her left visual field deficit persisted. On
day three of hospitalization, a cerebral angiogram excluded
an arteriovenous malformation and revealed only several
non-critical stenoses. A long-term EEG showed persistent
left occipital lobe status epilepticus prompting the addition of
lacosamide 200 mg twice daily during her hospitalization. She
was then transferred to an in-patient rehabilitation facility for
mobility and muscle conditioning.

Seven days following her initial presentation, physical
medicine and rehabilitation documented that she had
regained full visual fields with no dyskinesia or dysmetria.
Unfortunately, 30 days following initial presentation,
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our patient was re-admitted to our hospital with acute
cholecystitis. During that hospitalization, she had a downward
course that included a large cerebral infarct culminating in
withdrawal of support.

DISCUSSION

Our patient had several stroke risk factors including
advanced age, diabetes mellitus, hyperlipidemia, and renal
dysfunction. Her initial evaluation was dominated by a dense
left hemianopsia and left-sided dysmetria and dyskinesia,
thus localizing her deficit to her left posterior fossa. Our
initial evaluation pointed us toward ischemic stroke, since
hemianopsia can occur in as many as 7% of all strokes.

It is possible her seizure may have been associated with a
transient ischemic attack (TIA). This, however, did not negate
the importance of her seizure, since that was the diagnosis
requiring expeditious treatment.

The incidence of focal occipital status epilepticus is
rare and unknown other than found in a handful of case
reports.>*>6 Occipital lobe status epilepticus may present in
several fashions. There may be “negative” features such as
unilateral vision loss, as our patient presented. This should
not be confused with a structural cause of vision loss (tumor)
and secondary seizure. Likewise, there may be “positive”
features such as visual hallucinations or flashing lights, which
may be difficult to distinguish from occipital migraine, but
for EEG findings of epileptiform activity. It is possible for
propagation of the seizure to include adjacent areas of the
brain to incorporate oculomotor or other motor features.” To
our knowledge, this is the first occurrence of occipital lobe
status epilepticus to be reported in the emergency medicine
(EM) literature.

Hyperperfusion of the left occipital lobe seen on perfusion
CT angiography and MRI, may represent preliminary
findings associated with focal status epilepticus.”® This
is the first report of this finding to our knowledge to be
reported in the EM literature. While this finding would be
more likely associated with an AVF, one was not visualized
by angiography or MRI. An EEG subsequently revealed
her underlying diagnosis: focal status epilepticus of the left
occipital lobe.

Our patient had a well-defined focal neurological
deficit, which after initial imaging went unexplained. This
resulted in a 48-hour delay in diagnosis and treatment. This
could have been averted had focal status epilepticus been
considered. Should this diagnosis have entered consideration
earlier, emergency EEG acquisition could have been
obtained in the ED through either conventional or point-of-
care EEG monitoring.>!°

CONCLUSION

Two features of this case have importance for emergency
physicians. The first is the finding of hemianopsia as a
stroke mimic resulting from focal status epilepticus. This

presentation of stroke mimic appears to be very rare and
has not previously been reported in the EM literature.
This contrasts with the relatively common occurrence
of hemianopsia resulting from ischemic stroke. Second,
cerebral hypervascularity implied by both CT angiography
and MRI may be a finding associated with focal status
epilepticus. This association has recently gained attention in
the neuroradiology literature.®” 8 Hyperperfusion, however,
is not limited to seizure. It has been demonstrated following
reperfusion of cerebral vessels as might occur with TIA or
therapeutic reperfusion.'!

In the context of contemporary stroke care, CT perfusion
of the brain is now commonly carried out in centers
with access to invasive neuroradiology to determine the
appropriateness of invasive neuroradiology in those patients
for whom systemic thrombolysis is contraindicated. This
finding may then be reported to the emergency physician who
will need to assess its clinical relevance. Yet the performance
characteristics of this finding (sensitivity and specificity) are
still undefined. In conclusion, hemianopia although a rare
manifestation of focal status epilepticus merits consideration
as a possible stroke mimic and may also carry unique
radiologic findings.

The authors attest that their institution requires neither Institutional
Review Board approval nor patient consent for publication of this
case report. Documentation on file.
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head computed tomography (CT) imaging.

Introduction: Nonketotic hyperglycemia-associated chorea is a rare condition that upon presentation
to the emergency department can be easily misdiagnosed as a seizure or a stroke. Although
uncommon, identification of this condition can aid emergency physicians in avoiding unnecessary and
potentially harmful treatments for other neurological pathology. Furthermore, prompt hyperglycemic
control can result in reversal of symptoms within days.

Case Report: We present a case of nonketotic hyperglycemia-associated chorea where the patient

was transferred to our facility as a hemorrhagic stroke alert, based on a false-positive interpretation of

Conclusion: Nonketotic hyperglycemia on CT imaging and clinical presentation can mimic stroke
presentations. Prompt recognition of key features can lead to appropriate treatment.
[Clin Pract Cases Emerg Med. 2022;6(3):216-219.]

Keywords: hyperglycemia; stroke mimic; nonketotic hyperglycemia.

INTRODUCTION

We present a case of a patient with nonketotic
hyperglycemia hemichorea who was transferred to our
facility as a hemorrhagic stroke alert. This alert was based on
a hyperdensity seen on a non-contrast computed tomography
(CT) of the head. Physical exam findings included
choreiform movement of the patient’s right upper extremity.
Magnetic resonance imaging (MRI) findings were consistent
with nonketotic hyperglycemia hemichorea. The patient was
admitted to medicine for diabetic control with improvement
of her symptoms. She was ultimately discharged home
several days later.

CASE REPORT

A 57-year-old female with history of type 2 diabetes
mellitus, coronary artery disease status post-coronary artery
bypass graft, hypertension, hyperlipidemia, hypothyroidism,
anxiety, and depression presented to the emergency
department (ED). She reported five days of progressive,
uncontrolled right arm movements and facial twitching that
she could only briefly suppress. Her arm movements were

also increasing in magnitude. On the day of her presentation,
she also started to have “slurred speech” described as having
difficulty enunciating words. She denied a prior history of
traumatic brain injury, seizures, and/or stroke. Her home
medications included insulin, aspirin, clopidogrel, risperidone,
and venlafaxine, and no other relevant medications.
The referring hospital read the patient’s head CT as an
intracerebral hemorrhage and she was promptly transferred to
our Comprehensive Stroke Center for further management.
Upon arrival to the ED, the patient’s vital signs were
recorded as follows: blood pressure 117/58 millimeters
of mercury, heart rate 77 beats per minute, temperature
36.7°C, saturating 94% on room air with respiratory rate
18 breaths per minute. Point-of-care glucose was 203
milligrams per deciliter (mg/dL) (reference range: 70-99
mg/dL). On physical exam, she was alert and oriented
to person, place, and time. She did not have objective
speech difficulties. She had choreiform movement of her
right upper extremity and simultaneous right-sided facial
grimacing that she could briefly suppress (Video). She had
right upper extremity ataxia and drift due to choreiform
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movement. She also exhibited right lower extremity drift.
She denied any sensory deficits.

A repeat head CT revealed a “hyperdensity within the
left caudate and lentiform nucleus with apparent sparing
of the anterior limb of the internal capsule” (Image 1). She
also had a remote lacunar infarct near the left caudate. The
neurovascular stroke team simultaneously evaluated the
patient with the emergency physicians. As the patient’s
exam was not consistent with a hemorrhagic stroke in the
left caudate and lentiform nucleus, an emergent MRI of her
brain was obtained. T1-weighted fluid-attenuated inversion
recovery (FLAIR) hyperintense signal with T2-FLAIR
and diffusion-weighted hypointense signal abnormalities
without surrounding edema was observed on MRI. This was
supportive of nonketotic hyperglycemia rather than acute
hemorrhage (Image 2).

The patient’s laboratory findings were significant for
hemoglobin Alc of 14.8% (4.7-5.6%) and negative urine
ketones. She was admitted to a medicine service where she
was followed by endocrinology and neurology. Her insulin
regimen was increased, and carbohydrate-correction education
was provided. After a four-day inpatient hospitalization,
the patient’s chorea improved with decreased amplitude
of the movements. The neurology team projected gradual
improvement with improved glucose control. The patient was
ultimately discharged home with advice for close follow-up.

DISCUSSION

Nonketotic hyperglycemia-induced hemichorea (or
hemiballismus) is a rare condition seen with uncontrolled
diabetes. It is commonly initially misdiagnosed as a seizure due
to the uncontrolled choreiform movement of one extremity.'

Image 1. Computed tomography head imaging, which shows
hyperintensity (arrow) in left caudate nucleus concerning for
potential hemorrhagic stroke.

CPC-EM Capsule

What do we already know about this clinical
entity?

Nonketotic hyperglycemia-associated chorea is

a rare condition that can mimic seizures and/or
hemorrhagic stroke on computed tomography (CT).

What makes this presentation of disease
reportable?

Prompt identification can prevent potentially
harmful hemorrhagic stroke interventions and
facilitate correct treatment of glycemic management.

What is the major learning point?

Nonketotic hyperglycemia-associated chorea
can mimic hemorrhagic stroke on CT, but
prompt recognition can result in appropriate
glycemic control.

How might this improve emergency medicine
practice?

Awareness of this presentation can result in
appropriate, emergent magnetic resonance
imaging to confirm diagnosis and improve patient
outcomes with appropriate treatment.

However, hemichorea can also be the presenting symptoms
of an acute cerebrovascular accident in the basal ganglia,
specifically in the subthalamic nucleus, or parietal lobe.>*
Other diagnostic considerations include serotonin syndrome,
neuroleptic malignant syndrome, post-streptococcal Sydenham
chorea, hyperthyroid disorders, and tardive dyskinesia.
The exact prevalence and pathophysiology of nonketotic
hyperglycemia-induced hemichorea are unknown. Proposed
causes include micro-ischemia to the basal ganglia from the
hyperviscosity caused by hyperglycemia. Other proposed causes
include interruptions in gamma-aminobutyric acid synthesis,
micro-hemorrhagic injury, or auto-immune injury.* Prompt
identification of nonketotic hyperglycemia can lead to correct
treatment with insulin and improvement in the hemichorea.
Diagnostic tools to help identify nonketotic
hyperglycemia-induced hemichorea include laboratory
evaluation, CT and MRI. Surprisingly, this patient did not
have significantly elevated glucose on presentation; however,
her A1C was 14.8% suggesting poor diabetic control over
the previous several months. Chronic poor diabetic control
followed by several days of carefully controlled treatment
to improve hemichorea suggests the basal ganglia insult is
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A

Image 2. Magnetic resonance imaging of brain showing nonketotic hyperglycemia. (A) shows T1-weighted fluid-attenuated inversion-
recovery (FLAIR) imaging with hyperintensity (arrow) in correlation with computed tomography imaging as seen Image 1. (B) on
T2-FLAIR and diffusion-weighted imaging signal is hypointense (arrow) with no surrounding edema. This supports nonketotic

hyperglycemia rather than acute hemorrhage.

subacute. This raises the question: At which threshold of basal
ganglia injury does a patient become acutely symptomatic?
The hyperdensity seen on her CT was consistent with
her ultimate diagnosis but could not be definitively
distinguished from acute hemorrhage. To differentiate
hemorrhagic stroke from nonketotic hyperglycemia MRI was
necessary. According to Yu et al, MRI imaging, specifically
differentiation on T1 and T2/FLAIR sequences, can help
correctly identify nonketotic hyperglycemia.’ Emergent MRI
confirmed nonketotic hyperglycemia. This allowed the patient
to promptly begin carefully controlled diabetic management
resulting in improvement of her symptoms. Without prompt
identification, management may have been directed at treating
a hemorrhagic stroke: antiepileptic medication, strict blood
pressure control, reversal of anticoagulation, and potential
neurosurgical procedures.

Nonketotic hyperglycemia hemichorea is rare. Within
the last 20 years, an estimated 85 case reports have been
published. mostly within neurologic journals.®® Due to its
rarity, large databases with long-term clinical outcomes do not
exist. However, small studies with four patients have shown
that 50% of patients have long-term neurologic symptoms.’
Contrastingly, case reports have shown improvement, if
not complete resolution, of chorea with continued diabetic
control.'!' Some case series (N = 12) have also suggested that
the addition of dopamine receptor inhibitors and lorazepam can
lead to neurological improvement in the majority of patients.'?
This data suggests that clinical improvement with correct initial
diagnosis and treatment is feasible, but a complete reversal of
symptoms may not be achieved in all cases.

CONCLUSION

Hemichorea presenting to the ED can be caused by
several emergent diagnoses including acute cerebrovascular
accident, seizures, and nonketotic hyperglycemia.
Differentiation between these diagnoses requires laboratory
studies with advanced imaging including CT and MRI.
Knowledge of classic MRI radiologic findings is required to
diagnose nonketotic hyperglycemic hemichorea. Appropriate
early diagnosis of nonketotic hyperglycemia can lead to
prompt treatment, improvement of symptoms, and costs
savings without the harms of unnecessary interventions.
Further, emergency physician awareness of imaging
characteristics of nonketotic hyperglycemia hemichorea can
lead to improved outcomes.

Video. Characteristic hemichorea and ipsilateral facial twitching of
nonketotic hyperglycemia can be observed in this video.

Patient consent has been obtained and filed for the publication of
this case report.
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Introduction: Pheochromocytomas and paragangliomas are rare neuroendocrine tumors that
secrete catecholamines. Symptoms of these tumors are related directly to catecholamine excess but
can be intermittent and easily misattributed to other, more common pathologies. Identification in the
emergency department (ED) is inherently difficult. During the coronavirus 2019 (COVID-19) pandemic,
physicians have had to account for both the disease itself as well as associated increased prevalence
of cardiac, pulmonary, and vascular complications. Such shifting of disease prevalence arguably
makes rarer diseases like pheochromocytoma less likely to be recognized.

Case Report: We report a case of pheochromocytoma in a patient who presented to the ED in the
fall of 2020, at a regional height of the COVID-19 pandemic, with complaints of fatigue, tachycardia,
and diaphoresis. The differential diagnosis included pulmonary embolism, cardiomyopathy,
congestive heart failure, and infectious causes. A broad workup was begun that included serology,
electrocardiogram, computed tomography angiogram (CTA), and COVID-19 testing. Imaging

was consistent with COVID-19 infection, and laboratory testing confirmed the diagnosis. A tiny
retroperitoneal tumor was reported on CTA as “incidental” in the setting of multifocal pneumonia from
severe acute respiratory syndrome coronavirus 2 infection. Additional history-taking revealed many
years of intermittent symptoms suggesting that the tumor may have been more contributory to the
patient’s presentation than originally suspected. Subsequent magnetic resonance imaging and surgical
pathology confirmed the dual diagnosis of pheochromocytoma and COVID-19 pneumonia.

Conclusion: This case presentation highlights the importance of careful history-taking, keeping a
broad differential, and examining incidental findings in the context of the patient’s presentation. [Clin
Pract Cases Emerg Med. 2022;6(3):220-224.]

Keywords: case report; pheochromocytoma,; COVID-19; cardiomyopathy; paraganglioma.

INTRODUCTION
Compared to other specialties, in emergency medicine

patients are usually undifferentiated at the time of initial referral to subspecialists to be expedited.
presentation. During the coronavirus 2019 (COVID-19)
pandemic the overwhelming prevalence of patients presenting ~CASE PRESENTATION

with COVID-19 has likely increased the occurrence of
premature closure of the differential. This case presentation of
a patient with a pheochromocytoma highlights this challenge
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and demonstrates that rare diseases should still be identified
in the emergency department (ED). allowing patient care and

A 45-year-old woman with past medical history of anxiety,
hypertension, and preeclampsia (10 years prior), presented to the
ED with three weeks of transient fatigue and tachycardia that had
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worsened over the prior 24 hours. She additionally complained of
intermittent tachypnea, dyspnea, chills, and profuse diaphoresis.
The patient, who exercised regularly, was an active mother of
three children. On the day before her ED presentation, she had
run five miles on her treadmill without difficulty. Outpatient lab
work from two weeks prior was remarkable for anemia, with
hemoglobin of 7.0 grams per deciliter (g/dL) (reference range
11.7-15.7 g/dL). She had received an iron infusion the week prior
to presentation, and symptoms had abated. However, when her
dyspnea returned she presented to the ED wondering if a second
iron infusion would help.

The patient was being evaluated during the regional peak
of the COVID-19 pandemic prior to vaccine availability, and
she had not been tested for COVID-19 previously. Notably,
she reported abiding by social distancing guidelines and
wearing a mask regularly.

Her triage vital signs were temperature of 36.8° Celsius,
heart rate 137 beats per minute (bpm), respiratory rate 24
breaths per minute, blood pressure 173/132 millimeters of
mercury (mm Hg), and peripheral oxygen saturation of 99%
on room air. On physical exam she was anxious, speaking
quickly and in earnest. She was notably diaphoretic. She was
tachycardic but without murmurs, rubs, or gallops; 2+ pulses
were palpated in all four extremities. Despite her dyspnea and
tachypnea, her lungs were clear bilaterally with equal bilateral
chest rise. She uncomfortably shifted her position frequently
in the stretcher. An electrocardiogram (ECG) showed sinus
tachycardia with ST-segment depression in the inferior leads
with T-wave flattening in the lateral and inferior leads as well
as a P-wave inversion and deep Q wave in V2 (Image 1).

CPC-EM Capsule

What do we already know about this clinical
entity?

Pheochromocytomas are rare and the prevalence
of coronavirus disease 2019 (COVID-19) dwarfs
them by comparison. Recognition is key as common
medications used to control heart rate and blood
pressure can Worsen Symptoms.

What makes this presentation of disease
reportable?

The increased prevalence of cardiac, respiratory,
and vascular complications associated with the
COVID-19 virus make detection of rarer diseases
more difficult during the pandemic.

What is the major learning point?

Keeping a broad differential can be difficult
during COVID-19 surges. Avoid premature
diagnostic closure and reexamine the differential
as more data becomes available.

How might this improve emergency medicine
practice?

This case reenforces the importance of a broad
differential and demonstrates that making
challenging diagnoses can and should be done in
the emergency department.

flattening in | and aVL.
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Preliminary workup was started for a differential diagnosis
that included pulmonary embolism, acute coronary syndrome
(ACS), anemia, and infectious etiologies including COVID-19.
Intravenous fluids were given as well as 0.5 milligrams of [V
lorazepam as the patient was experiencing severe anxiety. Labs
were significant for only a mild anemia with a hemoglobin of
9.2 g/dL, and an elevated brain natriuretic peptide (BNP) of
3871 picograms per milliliter (pg/mL) (reference range 0-192
pg/mL). Troponin T was also noted to be < 0.01 nanogram
per milliliter (ng/mL) (reference range 0.00-0.03 ng/mL). A
two-view chest radiograph demonstrated mild multi-lobar
infiltrates. Subsequent computed tomography angiogram (CTA)
of the chest was negative for pulmonary embolism but did
show evidence of pulmonary edema vs infection as well as a
right-sided consolidation consistent with pneumonia. Multiple
incidental findings including a small renal cyst, small liver cyst,
and tiny mass in the left retroperitoneum were found on the
CTA for which magnetic resonance imaging (MRI) and further
follow-up was recommended. Testing for COVID-19 returned
positive within a few hours. Clinician hand-off occurred at this
point with a closed differential of severe COVID-19 infection.

The patient improved greatly with fluids and
benzodiazepines. Her heart rate decreased to just above
100 bpm, blood pressure decreased to 130/80 mm Hg, and
all reported symptoms completely resolved at a two-hour
reassessment. She was admitted to the hospital for further
management. Pending transfer to the floor, an hour later she
had a return of symptoms with palpitations and shortness
of breath. Her vital signs were now notable for a return of
tachycardia and tachypnea as well as elevated blood pressure.
She remained afebrile. Repeat ECG showed new T-wave
inversions in leads I, II, V4, V5, and V6 (Image 2).

Although not widely reported at this stage in the
pandemic, concern for the possibility of a COVID-19-induced
myocarditis was raised as well as new development of
pulmonary embolism, pericardial effusion, or new occurrence
of ACS. Elevated blood pressures were fortunately not
consistent with dilated cardiomyopathy that has been seen
with other viral pathogens. Initial troponin testing had also
been negative. Serial troponin testing was sent, and a point-
of-care cardiac ultrasound was performed. This demonstrated
a hyperdynamic left ventricle with reduced ejection fraction
of approximately 45%. Left ventricular wall thickness was
increased and there were no signs of pericardial effusion,
focal wall motion abnormality, or increased size of the right
ventricle. Highly specific findings for right heart strain such
as McConnell’s sign and decreased tricuspid annular plane
systolic excursion were absent. As point-of-care cardiac
ultrasound showed signs of heart failure without a dilated
cardiomyopathy and serial troponin testing was negative, viral
myocarditis did not seem likely.

During this re-evaluation further history was obtained.
The patient revealed that she had been treated for hypertension
intermittently over the prior nine years and that the pattern of
sudden onset of symptoms with sudden resolution of symptoms
had been occurring with less severity for many years. With the
change in the patient’s clinical condition, an enhanced clinical
history, dynamic vital sign changes, and bedside echocardio-
graphy suggestive of heart failure, the clinical workup and
differential was reviewed. The CTA showing the incidental
retroperitoneal mass raised the possibility of a catecholamine-
producing tumor, and this was discussed with the inpatient
team. The patient was successfully stabilized with alpha
blockade as well as beta blockade over the next few days.

Image 2. Electrocérdibgram shrowirng sinus tachycardia at 100 beats per mirr'lute; new T-wave inversions are noted in V4 fhough V6, as

well as leads I, Il, with T-wave flattening in aVF.
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Inpatient testing revealed elevated levels of plasma-
free metanephrines, specifically norepinephrine at greater
than 20 times the normal level, strongly suggestive of a
neuroendocrine tumor. An MRI was performed demonstrating
a4.0 x 3.9 x 3.5-centimeter retroperitoneal mass consistent
with pheochromocytoma (PCC). The patient was treated
as well for COVID-19 pneumonia and medically optimized
before discharge. As an outpatient she was evaluated by an
endocrine surgeon and had subsequent adrenalectomy, after
which pathology demonstrated a neuroendocrine tumor with
capsular and vascular invasion. Following surgery, the patient
had resolution of all symptoms and has not required further
antihypertensive treatment.

DISCUSSION

Paragangliomas and PCCs are part of the family of
neuroendocrine tumors, with an exceedingly rare prevalence
of between two and eight per million.! Pheochromocytomas
are catecholamine-producing tumors that arise from the
adrenal medulla, while paragangliomas, their closely related
counterparts, arise from non-head-and-neck sympathetic
ganglia. They often produce more norepinephrine than
epinephrine, but sometimes exclusively epinephrine. In
contrast, paragangliomas produce mostly norepinephrine with
some dopamine. Together they account for only 0.2-0.6% of
all cases of severe hypertension in adults.? Most tumors are
benign, but those that are malignant are generally associated
with familial genetic disorders.’ Malignancy is determined by
metastases and local invasion.! As in this case, up to 61% of
tumors are found incidentally on imaging. *°

The classic triad of headache, diaphoresis, and tachycardia
is associated with catecholamine tumors. However, these
symptoms do not present together in a majority of patients.
As seen in this case, the most common sign is paroxysmal
or sustained hypertension, although 5-15% may be
normotensive.’” Certain medications and physiologic stressors
such as metoclopramide, anesthetics, and beta-blockers,
trauma, surgery, or infection can precipitate symptoms.
Cardiomyopathy is a rare complication and is attributed to the
direct toxic effects of catecholamines on the myocardium and
catecholamine-induced myocardial stunning, similar to the
pathophysiology of takotsubo cardiomyopathy. It may be more
common when PCC is untreated for long periods of time.®

Besides an example of rare pathology and an
additionally rare occurrence of dual pathologies, this
case offers an example of premature diagnostic closure.
Premature diagnostic closure is a type of cognitive bias
whereby the physician anchors on a diagnosis early in the
clinical decision-making process and excludes other possible
diagnoses, even when evidence supporting an alternative
diagnosis is present. This can result in failure to make the
correct diagnosis. It can also lead to diagnostic momentum
where the incorrect diagnosis drives the ongoing workup
and treatment plan further in the wrong direction, making

correction more difficult.” Keeping a broad early differential
and reexamining that differential as new evidence becomes
available helps avoid this type of error. Fortunately, in this
case the early diagnostic closure was recognized when

the patient’s clinical presentation worsened in a way not
consistent with the working (incorrect) diagnosis of solitary
COVID-19 infection.

This case specifically highlights an additional push
toward early diagnostic closure due solely to the prevalence
of COVID-19 disease during the local peak of the pandemic
surge. For example, most patients with COVID-19 had a
complaint of shortness of breath. It therefore became so likely
that a complaint of shortness of breath was due to COVID-19
that it became difficult to consider attributing the shortness
of breath to a different cause. In this case, the concomitant
presence of COVID-19 made this push even stronger.

The novelty of the virus added yet another opportunity
for early diagnostic closure. This patient presented during
the stage of the pandemic when complications and varied
presentations of the infection were still being discovered.
Complications such as the relationship between the infection
and thromboembolic disease were yet to be confirmed.!° In
such a setting, unique or rarer complaints of patients with
COVID-19 might be inappropriately attributed to the infection
as simply “under-reported” when in truth they were due to a
different disease process. In our patient, the transient nature
of the patient’s hypertension and dyspnea were initially
incorrectly attributed to COVID-19.

The presence of the COVID-19 infection resulted in
premature diagnostic closure. It should be noted that the
difficulties with making this diagnosis extended beyond the
cognitive challenge. With MRI resources kept out of routine
use due to extensive cleaning needed between COVID-19
patients, there was significant delay in completing the MRI.
In fact, the patient’s urinary metanephrine test (a 10-day,
send-out test) resulted on the same day that the patient finally
received the MRI.

CONCLUSION

Pheochromocytomas are rare and have signs and
symptoms that typically arise from more common causes,
making them a difficult diagnosis in the ED in non-pandemic
times. As always in emergency medicine, careful history-
taking, considering the patient’s entire constellation of
symptoms, and keeping a broad differential is critical to
making the diagnosis. In the setting of COVID-19 these
tasks become equally more paramount and more difficult.
Cases such as the one we report here highlight the need
for heightened suspicion and diligence during this time of
diagnostic obfuscation caused by the COVID-19 pandemic.

The authors attest that their institution requires neither Institutional
Review Board approval, nor patient consent for publication of this
case report. Documentation on file

Volume 6, no. 3: August 2022

223

Clinical Practice and Cases in Emergency Medicine



Diagnosing Pheochromocytoma in the COVID-19 Era

Mayer et al.

Address for Correspondence: Justin Stowens, MD, Christiana
Care Health System, Department of Emergency Medicine,
4755 Ogeltown-Stanton Rd, Newark, DE 19713. Email: justin.
stowens@christianacare.org.

Conflicts of Interest: By the CPC-EM article submission
agreement, all authors are required to disclose all affiliations,
funding sources and financial or management relationships that
could be perceived as potential sources of bias. The authors
disclosed none.

Copyright. © 2022 Mayer. This is an open access article
distributed in accordance with the terms of the Creative Commons
Attribution (CC BY 4.0) License. See: http://creativecommons.org/

licenses/by/4.0/

REFERENCES

1. Pappachan J, Raskauskiene D, Sriraman R, et al. Diagnosis and
management of pheochromocytoma: A practical guide to clinicians.
Curr Hypertens Rep. 2014;16(7):442.

2. Pappachan JM, Tun NN, Arunagirinathan G, et al.
Pheochromocytomas and hypertension. Curr Hypertens Rep.
2018;20(1):3.

3. Reisch N, Peczkowska M, Januszewicz A, et al. Pheochromocytoma:
presentation, diagnosis, and treatment. J Clins Hypertens.

10.

2006;24(12):2331-9.

Aygun N and Uludag M. Pheochromocytoma and paraganglioma:
from epidemiology to clinical findings. The Medical Bulletin of Sisli
Etfal Hospital. 2020;54(2):159.

Baguet JP, Hammer L, Mazzuco TL, et al. Circumstances of
discovery of phaeochromocytoma: a retrospective study of 41
consecutive patients. Eur J Endocrinol. 2004;150(5):681-6.
Motta-Ramirez GA, Remer EM, Herts BR, et al. Comparison

of CT findings in symptomatic and incidentally discovered
pheochromocytomas. AJR Am J Roentgenol. 2005;185(3):684-8.
Manger WM and Gifford RW. Pheochromocytoma. J Clins Hypertens.
2002;4(1):62-72

Mantes L, Marliere S, Chabre O, et al. Could pheochromocytoma
induced cardiomyopathy be influenced by an excessive delay before
diagnosis? Discussion about two case-reports. J Clins Hypertens.
2019;37:e272.

Saposnik, G., Redelmeier, D., Ruff, C.C. et al. Cognitive biases
associated with medical decisions: a systematic review. BMC Med
Inform Decis Mak 2016;16(1):138.

Malas MB, Naazie IN, Elsayed N, et al. Thromboembolism risk of
COVID-19 is high and associated with a higher risk of mortality: a
systematic review and meta-analysis. E Clinical Medicine. 2020;29-
30:100639

Clinical Practice and Cases in Emergency Medicine

224

Volume 6, no. 3: August 2022


http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/

CASE REPORT

Takotsubo Cardiomyopathy Following Traumatic
Hand Amputation: A Case Report

Bastien H. Bacro-Duverger, MD* *The University of Alabama at Birmingham, Department of Emergency Medicine,
Ashley Q. Thorburn, MD' Birmingham, Alabama

Brad D. Denney, MD' TThe University of Alabama at Birmingham, Division of Plastic Surgery, Department of
John P. Gullett, MD* Surgery, Birmingham, Alabama

Maxwell A. Thompson, MD*

David C. Pigott, MD*

Section Editor: Rachel Lindor, MD, JD

Submission History: Submitted November 20, 2021; Revision received March 20, 2022; Accepted March 30, 2022
Electronically published July 27, 2022

Full text available through open access at http://escholarship.org/uc/uciem_cpcem

DOI: 10.5811/cpcem.2022.2.55463

Introduction: Takotsubo or stress cardiomyopathy is a syndrome of transient left ventricular systolic
dysfunction seen in the absence of obstructive coronary artery disease.

Case Report: We describe a case of stress cardiomyopathy diagnosed in the emergency department
(ED) using point-of-care ultrasound associated with traumatic hand amputation. The patient suffered

hospital in stable condition 10 days later.

a near-complete amputation of the right hand while using a circular saw, subsequently complicated
by brief cardiac arrest with rapid return of spontaneous circulation. Point-of-care ultrasonography

in the ED revealed the classic findings of takotsubo cardiomyopathy, including apical ballooning of
the left ventricle and hyperkinesis of the basal walls with a severely reduced ejection fraction. After
formalization of the amputation and cardiovascular evaluation, the patient was discharged from the

Conclusion: Emergency physicians should be aware of the possibility of stress cardiomyopathy as
a cause for acute decompensation, even in isolated extremity trauma. [Clin Pract Cases Emerg Med.

2022;6(3):225-228.]
Keywords: stress cardiomyopathy; takotsubo cardiomyopathy; traumatic amputation; ultrasonography;
case report.
INTRODUCTION typically extend beyond the distribution of a single coronary

First described in the 1990s in Japan, takotsubo or stress
cardiomyopathy is an uncommon cause of acute-onset heart
failure, although its pathogenesis is still poorly understood.' Tt
is a syndrome of transient left ventricular systolic dysfunction
seen in the absence of obstructive coronary artery disease.
Although a sudden stressful or emotional event is often a
precursor to the development of this condition, up to 30%
of cases have no identifiable precipitating event.> The name
comes from a Japanese octopus trap, which resembles
the balloon-like shape often taken by the left ventricle
in takotsubo cardiomyopathy. The left ventricular wall
motion abnormalities seen in takotsubo cardiomyopathy

artery. Hypotheses for the pathogenesis of this condition
include catecholamine excess, microvascular dysfunction,
and coronary artery spasm.’ Epidemiologically, stress
cardiomyopathy affects postmenopausal women (as in this
case) disproportionately.*

Mayo Clinic diagnostic criteria for stress cardiomyopathy
are the following: 1) transient left ventricular systolic
dysfunction usually extending beyond a single coronary
distribution; 2) absence of obstructive coronary disease
explaining the wall motion abnormalities; 3) new
electrocardiogram (ECG) abnormalities or elevation in
cardiac troponins; and 4) absence of pheochromocytoma or
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myocarditis.” Mortality in the International Takotsubo Registry

study was reported at 4.1%.% Those that survive typically
recover systolic function within one to four weeks.® As the
name implies, stress cardiomyopathy is typically diagnosed
surrounding emotionally or physiologically stressful events.
This case reminds us that stress cardiomyopathy must remain
on the differential even in isolated extremity trauma.

CASE REPORT

A 63-year-old female presented to the emergency
department (ED) following an accidental subtotal amputation
of her right hand with a circular saw while working on a craft
project with her husband. She initially presented to an outside
hospital who arranged transfer to a tertiary care center by air
for plastic surgery consultation and possible re-implantation.
En route she had an episode of nausea and vomiting
accompanied by bradycardia to the 20s. She became briefly
pulseless and underwent one round of Advanced Cardiac
Life Support including chest compressions, intravenous
epinephrine, and intubation. She was diverted to the closest
ED for stabilization where she received one unit of packed
red cells for a hemoglobin of 8 grams per deciliter (g/dL)
(reference range: 11.3-15.2 g/dL). She was subsequently
transported to our tertiary care center by ambulance.

Physical examination revealed subtotal amputation
through the base of all five metacarpals extending from radial
to ulnar aspect with a small remaining tissue bridge along the
ulnar border. An intermittent monophasic Doppler signal was

4 ~ ) Ny e R
Image 1. Photograph of right hand near-total amputation.

CPC-EM Capsule

What do we already know about this clinical
entity?

Takotsubo or stress cardiomyopathy is

typically a short-term illness, diagnosed by
echocardiography. Its causes may include stress,
trauma, or sudden illness.

What makes this presentation of disease
reportable?

We describe a novel association between severe
extremity trauma complicated by cardiac arrest with
the rapid development of takotsubo cardiomyopathy.

What is the major learning point?

In the trauma or post-cardiac arrest patient,
point-of-care ultrasound (POCUS) may yield
findings that could have important implications
for subsequent patient care.

How might this improve emergency medicine
practice?

The use of POCUS, as well as the recognition
and diagnosis of takotsubo cardiomyopathy, can
expedite appropriate patient management and
specialty referral.

present near the ulnar artery. All five fingers were cold and
pale without capillary refill (Image 1).

On arrival, laboratory evaluation revealed a hemoglobin
of 10.7 g/dL, lactic acid of 3.7 millimoles per liter (mmol/L)
(reference range: 0.5-2.2 mmol/L), and troponin of 0.183
nanograms per milliliter (ng/mL) (0.000-0.029 ng/mL).

An ECG demonstrated one millimeter ST elevations in the
anterior precordial leads without reciprocal depression. Point-
of-care echocardiogram in the ED revealed severely reduced
left ventricular ejection fraction of 25-30% with apical
hypokinesis, basal hyperkinesis, mild mitral regurgitation,
and preserved right heart function. This presentation and
echocardiographic findings were highly concerning for
takotsubo cardiomyopathy (Image 2, Video).

Following completion of the patient’s amputation at the
bedside by plastic surgery, the patient was admitted to the
medical intensive care unit for further management. Formal
echocardiography approximately 24 hours after presentation
revealed moderately reduced left ventricular systolic function
with an ejection fraction of 35-40%. The mid to distal
septal, anterior, and lateral walls were severely hypokinetic
to akinetic with akinetic apex. The right ventricle remained
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Image 2. Apical 4-chamber ultrasound view
demonstrating apical ballooning (arrow).

normal in size and function. Troponin peaked at 1.589 ng/mL
and B-type natriuretic peptide uptrended from 39 picograms
per milliter (pg/mL) on arrival to 536 pg/mL (reference range:
0.0-100.0 pg/ml).

Left heart catheterization was performed on hospital day
one and revealed minimal non-obstructive coronary artery
disease with luminal irregularities and elevated left ventricular
end diastolic pressure of 19 millimeters of mercury (mm Hg)
(<12 mm Hg), essentially ruling out coronary artery disease as
a cause for her cardiomyopathy. She underwent formalization
of her right hand amputation with plastic surgery and was
subsequently extubated. She was discharged from the hospital
after a 10-day admission. Eight months following the accident
the patient was fitted with a bioelectric hand prosthesis.
Unfortunately, no further information was available regarding
her cardiovascular recovery.

DISCUSSION

We present the case of a previously healthy 63-year-
old female who developed stress cardiomyopathy and brief
cardiac arrest following isolated severe extremity trauma. Her
initial hemodynamic instability and cardiovascular collapse
could not be fully explained by hypovolemic shock secondary
to hemorrhage. Point-of-care ultrasound (POCUS) in the ED
revealed the classically described wall motion abnormalities
of apical ballooning of the left ventricle and hyperkinesis
of the basal walls. Diagnosis of takotsubo cardiomyopathy
was later confirmed by comprehensive echocardiogram and
coronary catheterization revealing an absence of significant
coronary artery disease.

Although relatively uncommon — studies have placed
the incidence at 1-2% in patients presenting with symptoms
concerning for acute coronary syndrome — takotsubo

cardiomyopathy is a diagnosis most emergency physicians
will encounter in their practice, although it may not be easily
recognizable.”® Our patient fits the classic demographic, as
the syndrome disproportionately affects post-menopausal
females. In the International Takotsubo Registry study, 88.9%
of the affected patients were females and the mean age was
66.4 years.? Takotsubo cardiomyopathy has been reported
following multiple types of traumatic injury, including brain
injury, subarachnoid hemorrhage, and burns, as well as motor
vehicle collision.*"

CONCLUSION

In this case we describe a patient who suffered a cardiac
arrest in the setting of isolated extremity trauma and then
developed stress cardiomyopathy within hours of the
initial insult. This patient had the classic findings of stress
cardiomyopathy on bedside echocardiography in the ED:
apical ballooning; basal hyperkinesis; and reduced ejection
fraction. This case emphasizes the utility of POCUS in
the critically ill or injured ED patient, providing important
diagnostic information that may not be otherwise available.
It reminds the emergency physician to maintain a broad
differential even when the diagnosis seems to be apparent.

Because the patient’s stress cardiomyopathy was not
immediately evident on ED arrival, POCUS enabled the
clinical team to avoid potential subsequent mismanagement
of undiagnosed severe cardiac disease. In the setting of
post-traumatic cardiac arrest, a POCUS-guided diagnosis
of new-onset cardiomyopathy may, as in this case, provide
important diagnostic data to guide the patient’s subsequent ED
management and hospital course.

Video. Point-of-care ultrasound demonstrating apical ballooning
(arrow) and basal hyperkinesis (arrowheads), typical for takotsubo
cardiomyopathy.

Documented patient informed consent and/or Institutional Review
Board approval has been obtained and filed for publication of this
case report.
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for eight weeks, followed by daily aspirin therapy.

emergency medicine.

Introduction: Carotid artery dissection is a rare but serious condition manifesting with signs and
symptoms that closely overlap with other more benign medical diagnoses. This vascular injury,
however, can result in debilitating sequelae, including thromboembolic cerebrovascular accidents.

Case Report: We describe the atypical presentation of a healthy eight-year-old male who presented to
the emergency department (ED) with generalized abdominal pain and non-bloody, non-bilious emesis.
These symptoms occurred nine days after he sustained blunt head trauma after a non-syncopal fall
from standing while playing hockey. He was initially diagnosed with gastroesophageal reflux disease
and constipation and was discharged home. The following day he developed an acute headache
followed shortly by gait ataxia, prompting a return visit to the ED. Imaging of the head and neck
revealed a left internal carotid artery dissection. The patient was started on intravenous unfractionated
heparin and admitted to the hospital. He was later discharged symptom-free on therapeutic enoxaparin

Conclusion: Pediatric trauma patients, especially those sustaining insult to the head and cervical
spine, are at risk for craniocervical arterial injuries. This rare but dangerous pathology often manifests
in a non-specific, delayed fashion making it a challenging diagnosis for physicians to make on the
initial medical encounter.”? Maintaining a high clinical suspicion for carotid artery dissection is required
to make this diagnosis and should guide a thorough history, physical examination, and appropriate
imaging in order to improve patient morbidity and mortality. This case emphasizes key clinical features
and risk factors of this disease that may help emergency clinicians promptly recognize and treat this
entity. [Clin Pract Cases Emerg Med. 2022;6(3):239-231.]

Keywords: carotid artery dissection; craniocervical artery dissection; pediatric trauma; ataxia;

INTRODUCTION

Acute ischemic stroke (AIS) in the pediatric population is
a relatively rare event, with an incidence estimated at around
2.5-8 per 100,000 children per year.* Up to 20%* of childhood
AIS is due to craniocervical arterial dissection (CCAD), which
can occur spontaneously, typically in an adolescent with
known risk factors, but it most often presents after head and
neck trauma.* Craniocervical arterial dissection in children can
lead to devastating neurological impairment and other long-

term sequelae; so early recognition of CCAD in the pediatric
population is crucial. In this case study, we present a young
boy with a delayed presentation of post-traumatic CCAD.

CASE REPORT

We present a case of a previously healthy eight-year-old
male who fell while ice skating during a hockey scrimmage.
The patient suffered a small scalp contusion, but there was no
loss of consciousness, neurologic deficit, depressed Glasgow
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Coma Scale, subsequent seizure, or retrograde amnesia.
He was not on anticoagulation. Nine days later, the patient
presented to the emergency department (ED) with a chief
complaint of diffuse abdominal pain and post-prandial, non-
bloody, non-bilious emesis. He did not have any neurologic
signs or symptoms at that time and was discharged from the
ED with a diagnosis of gastroesophageal reflux disease and
constipation. The following day he developed a headache
followed shortly by an episode of acute ataxia resulting in
difficulty with ambulation, prompting a return to the ED.
Upon repeat evaluation, the patient was well-appearing,
in no acute distress, and well-hydrated. He was afebrile and
hemodynamically stable (39.1 kilograms; temperature 36.5°C;
heart rate 64 beats per minute; respiratory rate 24 breaths per
minute; and blood oxygen saturation 100% on room air). On
physical exam, he had an ataxic gait. The remainder of the
exam was unremarkable. Given the acute neurological deficit,
he underwent brain computed tomography (CT) without
contrast, CT angiography (CTA) of the brain and neck, and
magnetic resonance imaging (MRI) of the brain, which
revealed a subacute left internal carotid artery dissection. With
no known risk factors for spontaneous or traumatic vascular
injury, this finding was presumed to be secondary to his prior
non-syncopal fall. The patient was immediately started on an
intravenous infusion of weight-based unfractionated heparin,
which was later switched to subcutaneous enoxaparin.
Neurosurgery was consulted and advised against acute
surgical intervention. He was discharged symptom-free on
therapeutic enoxaparin for eight weeks, followed by daily
aspirin therapy. Subsequent repeat MRI several weeks later
demonstrated spontaneous resolution of the intimal dissection.

DISCUSSION

Craniocervical arterial dissection is an exceedingly
uncommon event, with an annual incidence of 2.6-2.9 per
100,000 people. This pathology, however, accounts for up
to 20% of strokes in young adults, a disproportionately
large percentage.* Vascular dissections can be spontaneous
or traumatic in origin, with often innocuous mechanisms
of injury. Craniocervical arterial dissection risk factors
include connective tissue disorders that can predispose to
vascular injury (eg, Ehlers-Danlos, Marfan’s syndrome,
osteogenesis imperfecta, and fibromuscular dysplasia), blunt
or penetrating head and neck trauma, male gender (53-57%
of cases), migraine with aura, and hypercholesterolemia.'*
Due to the spectrum of potential factors predisposing to
dissection, it is critical to obtain a thorough medical history
and perform a tailored diagnostic evaluation of patients
found to have CCAD.

If clinical suspicion is high, magnetic resonance
angiography (MRA), which possesses a sensitivity and
specificity of 84% and 99%, respectively, is the recommended
initial imaging modality.’ Alternative modalities include CTA
(with sensitivity rates between 51-100% and specificity values

CPC-EM Capsule

What do we already know about this clinical
entity?

Early diagnosis of craniocervical arterial
dissection (CCAD) in children is crucial given the
potentially devastating neurological impairment
and other long-term sequelae.

What makes this presentation of disease
reportable?

This delayed and non-specific presentation
emphasizes the importance that history, exam,
and clinical suspicion play in the diagnosis of
CCAD in children.

What is the major learning point?

Obtaining a history of trauma remains crucial,
even in patients presenting with seemingly benign
symptoms.

How might this improve emergency medicine
practice?

This case emphasizes key clinical features and
risk factors that may help emergency clinicians
promptly recognize and treat CCAD.

67-100%), Doppler ultrasound (sensitivity ranging between
71-96%), and conventional angiography.®” Conventional
angiography is considered the gold standard for diagnosis of
CCAD in pediatric and adult populations; however, potential
complications including femoral hematoma, radiation
exposure, and sedation requirement have contributed to the
increasing popularity of MRI/MRA.'® In addition to being
non-invasive and requiring no radiation exposure, MRI/
MRA can simultaneously evaluate for stroke and dissection.
Furthermore, this imaging modality can visualize intramural
hematomas along arterial walls, which are estimated to occur
in 76-91% of all vessel dissections.'

Patients with either spontaneous or traumatic CCAD
often present with transient and nonspecific symptoms
ranging from benign to severe in nature. Innocuous
symptoms, which may include vomiting and neck pain,
among others, can occur in the presence or absence of
more concerning symptoms. One study reports that diffuse
headache is more common than neck pain in children.’
Interestingly, the number of days from onset of headache or
neck pain to neurological deficits is 15 hours and 14 days,
respectively.!® Children with CCAD frequently present
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with neurologic findings; internal carotid artery dissection
often results in the triad of ipsilateral neck and/or head
pain, ipsilateral Horner syndrome, and delayed neurologic
symptoms secondary to ischemia.>*!! Symptoms specific

to ischemia of the anterior circulation include aphasia and
hemiparesis, whereas posterior circulation ischemia most
often results in ataxia, ipsilateral cranial nerve involvement,
hemiplegia, and dysarthria. Cerebrovascular ischemic events
can occur within minutes; however, they may not be present
until up to one month after the initial insult.'? Patients who
develop cerebral ischemia or infarction tend to have a good
prognosis with nearly 75% regaining full functionality
within 12 weeks.*

The case that we present highlights the tortuous course
that may accompany diagnosing CCAD, emphasizing the
importance that history and examination, and the clinician’s
suspicion of this pathology play in this diagnosis. This
suspicion should be increased in patients with nonspecific,
delayed, post-traumatic symptoms and repeat ED visits.
Although our patient did not develop any symptoms until nine
days after his fall, eliciting a history of prior head and neck
trauma during his initial ED presentation may have prompted
the emergency physicians to consider a neurologic etiology
for his seemingly benign symptoms of abdominal pain and
emesis. It was not until the tenth day after his injury that he
developed a headache and associated ataxia resulting in a
thorough neurologic evaluation on repeat ED visit, which
ultimately revealed the underlying diagnosis.

CONCLUSION

Despite its rarity, craniocervical arterial dissection is the
leading cause of cerebrovascular accidents in children. A wide
variety of congenital and chronic diseases can predispose
patients to CCAD; however, these conditions are not essential
for this injury to occur. While symptoms related to CCAD
can be immediate, many patients present in a delayed fashion.
Clinicians must maintain a high index of suspicion when
evaluating at-risk patient populations, recognizing that a
benign mechanism of injury may cause this serious insult.
This suspicion should be heightened when treating patients
with repeat ED visits and should be in the differential when
evaluating post-concussive patients, particularly those with
a persistent or worsening headache or neurologic signs or
symptoms.

Documented patient informed consent and/or Institutional Review
Board approval has been obtained and filed for publication of this
case report.
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uncommon yet life-threatening clinical entity.

dilated fundus exam in the ED.

Introduction: Acute presentation of multiple myeloma in the emergency department (ED) is an

Case Report: A 42-year-old male presented to the ED with severe generalized fatigue and vision
changes most notable in his left eye. Bilateral central retinal vein occlusion (CRVO) was diagnosed on

Conclusion: The most common cause of CRVO in adults over age 50 is vascular disease, but in
younger adults, conditions of systemic inflammation or hyperviscosity must be considered. Diagnosis
of CRVO requires emergent ophthalmology consultation and further treatment with phototherapy,
steroids, and potentially anti-vascular endothelial growth factor. Ultimately, patients require hematology/
oncology and ongoing management of acute hyperviscosity syndrome. We present this case to
increase awareness surrounding this diagnosis among emergency physicians. Multiple myeloma
should be considered in young patients who present to the ED with bilateral CRVO, acute renal failure,
and symptomatic anemia. [Clin Pract Cases Emerg Med. 2022;6(3):232-235.]

Keywords: case report; bilateral central retinal vein occlusion.

INTRODUCTION

Multiple myeloma is a neoplasm characterized by
the proliferation of plasma cells producing monoclonal
immunoglobulins. While the presentation is often subacute
or chronic, a small proportion of patients will present acutely.
Patients may present with bone pain secondary to lytic
lesions, an increased serum protein concentration, unexplained
anemia, hypercalcemia, or acute renal failure. Although
less common, acute presentations of multiple myeloma
may present to the emergency department (ED), where it is
imperative the emergency physician appropriately diagnose
and manage this neoplasm. We report a case of bilateral
central retinal vein occlusion (CRVO), acute renal failure, and
symptomatic anemia in a man previously undiagnosed with
multiple myeloma.

CASE REPORT

A 42-year-old male presented to the ED, referred by his
primary care physician for concern of anemia and vision
changes. Over the previous two weeks, blurred vision to the
left eye progressed to solid black centrally with sparing of
the peripheral vision. Over the previous five days he also
noticed right eye blurred vision. On review of systems, the
patient endorsed experiencing occasional floaters and flashes
bilaterally and unintentional weight loss of more than 60
pounds in the previous four months. He denied eye pain,
headache, jaw claudication, scalp tenderness, fevers, or
chills. Past medical history included only hypertension and
hyperlipidemia, maintained on nifedipine 30 milligrams (mg)
and simvastatin 20 mg daily, as well as strabismus of the left
eye. The patient had been recently admitted to the hospital
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for symptomatic anemia, was found to have low vitamin B12
and borderline iron levels, had received a transfusion, and was
started on ferrous gluconate and cyanocobalamin before being
discharged. Social history included non-injection heroin use.

On the exam, he was well-appearing, resting comfortably
in bed, in no distress. His vital signs were as follows: 36.6°C;
blood pressure 160/87 millimeters of mercury (mm Hg);
heart rate 75 beats per minute; respiratory rate 18 breaths per
minute; and pulse oximetry 98% on room air. His head, ear,
eye, nose and throat exam was notable for mild strabismus
of the left eye compared with the right, as well as decreased
central vision in the left eye. Fundoscopic exam was notable
for significant retinal hemorrhage of the left eye. The
remainder of the physical exam was unremarkable.

The blood work was significant for a red blood cell count of
2.31 million/microliter (M/pL) (reference range 4.30-5.80
M/pL); hemoglobin of 7.0 grams/deciliter (g/dL) (13-17.5
g/dL); mean corpuscular volume of 104 femtoliters (80-99
femtoliters), platelets of 94/ uL (140-390/uL), creatinine of
1.37 mg/ dL (0.6-1.3 mg/dL); glucose of 156 mg/dL (65-
100 mg/dL); prothrombin time of 17.2 seconds (10.5-13.5
seconds); partial thromboplastin time of 28.7 seconds (24.8-
38.4 seconds). Complete blood count differential was notable
for absolute plasma cells of 0.1 K/uL, or 3% (0 K/uL), and
red blood cell count morphology was notable for rouleaux.
Calcium level was 8.9 mg/dL (8.3-10.5 mg/dL).

Given the patient’s vision change and findings of retinal
hemorrhage noted on ED fundoscopic exam, ophthalmology
was consulted. Their exam was notable for visual acuity:
20/60 without correction and 20/40 pinhole on right eye.

On the left eye, he was able to count fingers only. His visual
fields were full on right eye, full and central scotoma on

left eye. Extraocular movements were intact bilaterally. and
pupils were equal, round, and reactive bilaterally. Intraocular
pressures were 9 mm Hg on the right eye and 7 mm Hg

on the left eye (10-21 mm Hg). His slit lamp exam of the

eyes bilaterally was notable for clear corneas, absence of
conjunctival injection, round and flat irises, and clear lens and
vitreous. His dilated fundus exam with 1% tropicamide and
2.5% phenylephrine revealed optic discs with sharp margins,
pink rims, and no edema. The macula exam demonstrated
possible edema on right and macular edema on left. The vessel
exam was significant for diffuse hemorrhages throughout with
vascular tortuosity of most vasculature and notable flame
hemorrhage inferior to disc in both eyes.

The patient was diagnosed with bilateral central retinal
vein occlusions, acute kidney injury, and symptomatic anemia.
He received two liters of fluid. Consultation was made to
hematology/oncology for presumed diagnosis of multiple
myeloma. Due to the absence of other systemic signs or
symptoms of hyperviscosity, the decision was made not to
start plasmapheresis. Inpatient bone marrow biopsy confirmed
the diagnosis of multiple myeloma, and the patient was started
on steroids. On follow-up ophthalmology exams, the patient’s

CPC-EM Capsule

What do we already know about this clinical
entity?

The appropriate diagnosis of an acute presentation
of multiple myeloma is important, as it may result
in life-threatening illness and severe morbidity if
untreated.

What makes this presentation of disease
reportable?

We present one of the first case reports of a patient
with new onset multiple myeloma presenting to

the Emergency Department with bilateral central
retinal vein occlusion.

What is the major learning point?

The most common cause of central retinal vein
occlusion (CRVO )in adults is vascular disease,
but in younger adults, conditions of systemic
inflammation or hyperviscosity must be considered.

How might this improve emergency medicine
practice?

Multiple myeloma should be considered in young
patients who present to the emergency department
with bilateral CRVO.

vision has maintained at 20/200 bilaterally. He continued to
follow up in the hematology/ oncology clinic. He was initially
started on bortezomib and methylprednisolone and then
daratumumab and hyaluronidase human-fihj were added. At
the time of manuscript submission, the patient was a candidate
for bone marrow transplant and undergoing workup.

DISCUSSION

To the best of our knowledge, we present the first case in
the ED literature of a patient diagnosed with bilateral CRVO as
the presenting symptom of multiple myeloma. Central retinal
vein occlusion is commonly associated with systemic vascular
disease, hypertension and diabetes, and most commonly
presents in older patients. In patients younger than 50, CRVO
is uncommon, and bilateral presentation warrants investigation
into conditions that cause a hyperviscous or inflammatory
state.'? Bilateral CRVO in particular is an extremely rare
complication of an underlying hyperviscosity state, in which
increased serum viscosity can result in vascular obstruction and
tissue hypoxia. The hyperviscosity state in multiple myeloma is
caused by excessive amounts of circulating immunoglobulins.?
In the case of multiple myeloma, CRVO is characterized by
diffuse retinal hemorrhage and is associated with abnormalities
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in the retinal vein, such as engorgement, as well as optic disc
swelling and macular edema.* Symptoms of CRVO generally
include painless changes in visual acuity, which may be sudden
or progressive in onset.> Additional symptoms associated with
hyperviscous states include dyspnea, high output cardiac failure,
and even myocardial infarction.

Bilateral CRVO is exceedingly rare, and its presentation
has been documented in only a handful of case studies in
association with hypercoagulable and hyperviscous states.®®
In the rare case of bilateral CRVO, the differential diagnosis
should include systemic lupus erythematosus, acute myeloid
leukemia, Waldenstrom’s macroglobinemia, antiphospholipid
antibody syndrome, and dysproteinemias.” Multiple
myeloma is most commonly diagnosed in the presence of
hypercalcemia, renal insufficiency, anemia, and the presence
of osteolytic bone lesions on skeletal radiography. However,
definitive diagnosis requires bone marrow biopsy.'°

Management involves an emergent consult to
ophthalmology. Several therapies are available for the
treatment of CRVO such as anticoagulants, photocoagulation,
corticosteroids, and intravitreal injections, and therapy is
often guided by an ophthalmologist.!' Further management
of the underlying risk factors or etiology of the CRVO
is also important and may require emergency physician
referral to specialist care. When a hyperviscous state is
deemed to be the etiology, treatment must be considered with
supportive therapy such as fluids (as dehydration may worsen
hyperviscosity), plasma exchange or plasmapheresis, and
chemotherapy.'> Ultimately, corticosteroids and anti-vascular
endothelial growth factor therapy may improve the visual
acuity in patients experiencing CRVO. Adjuvant therapy such
as retinal photocoagulation and surgical options have limited
supporting data.!!

In the case described above, the patient presented with
bilateral CRVO leading to a diagnosis of multiple myeloma,
associated with severe symptomatic anemia and acute renal
failure.">!* Acute presentation of multiple myeloma, therefore,
must be considered in patients presenting to the ED with
bilateral CRVO.

CONCLUSION

This is one of the first case reports to document a patient
with new onset of multiple myeloma presenting to the ED
with bilateral central retinal vein occlusion. The appropriate
diagnosis of an acute presentation of multiple myeloma is
important, as it may result in life-threatening illness and
severe morbidity if left untreated. Multiple myeloma should
be considered in young patients who present to the ED with
bilateral CRVO. Management includes consultation with
ophthalmology and to hematology/oncology, and treatment for
hyperviscosity syndrome should be considered.
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cause can be complex and variable.

infestation.

Introduction: Iron deficiency anemia is commonly seen in the emergency department (ED), and the

Case Report: We present a case of a female without known medical history who presented to the
ED for generalized weakness and was found to have severe anemia in the setting of chronic lice

Conclusion: Severe and chronic pediculosis can cause chronic blood loss and be an unusual and
rare cause of iron deficiency anemia. In the setting of anemia and hypotension unresponsive to fluid
resuscitation, consideration should be given to early packed red blood cell transfusion and subsequent
investigation of causes of severe anemia. [Clin Pract Cases Emerg Med. 2022;6(3):236—239.]

Keywords: pediculosis; lice infestation; hypotension; anemia; case report.

INTRODUCTION

Anemia is a condition in which the number of red blood
cells (RBC) in a patient’s blood are lower than normal and
insufficient to meet an individual’s physiologic needs.'
While the etiology of a patient’s anemia may be complex
and variable given the wide spectrum of conditions causing
anemia, the initial workup and management of anemia is quite
straightforward.? Anemia is caused by bleeding, decreased
production of RBCs, as in iron deficiency anemia (IDA), or
increased destruction of RBCs, as in sickle cell anemia.

Lice infestation is a common finding among children in
North America, with pediculosis capitis (head lice) known
to be highly prevalent among the pediatric population.?
Pediculosis corporis (body lice) is rarer, and despite the
prevalence of head lice infestation in the pediatric population,
the literature on body lice infestation causing profound
anemias is limited to a few case reports. In this case report, we
present a patient with profound anemia likely due to chronic
lice infestation.

CASE REPORT

A 50-year-old woman with no known past medical
history was brought into the emergency department (ED)
by her older sister for evaluation of generalized weakness.
Initial history provided by her sister suggested that the patient
had not seen a doctor in years, had a history of “psychiatric
problems,” and had been feeling weak for the prior month or
two. The patient’s weakness and fatigue had extended to a
point where her brother had to carry her around the house. The
patient denied any medical problems and denied taking any
prescription or over-the-counter medications.

On initial exam, the patient was hypotensive with a
systolic blood pressure of 75 millimeters of mercury (mm
Hg) and tachycardic to 110 beats per minute on arrival to
the ED. The remainder of her vital signs were within normal
limits. She had a normal mental status and was breathing
comfortably on room air. At the time of evaluation the patient
endorsed diffuse and profound weakness without focality for
the prior month; the remainder of her review of systems was
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unremarkable. She reported she had been eating and drinking
normally; however, family noted she would eat only dairy
products and pudding.

On exam, she was a thin, ill-appearing person who was
disheveled. Except for mild tachycardia, her cardiopulmonary
exam was unremarkable. Her abdomen was benign. Her skin
was hyperpigmented with multiple, scattered excoriations, and
she had innumerable, wingless, dark-colored insects crawling
in her hair and all over her body. One of the insects was
isolated and inspected. It was noted to have a clear-tan shell
with six legs and an elongated oval body, and was identified as
a body louse.

While she was able to stand up straight and transfer
herself to the exam bed from the wheelchair, according to the
patient her weakness was too profound to attempt ambulation.
On strength examination, she had diffuse, symmetric, upper
and lower extremity weakness in the proximal to distal muscle
groups. Apart from her profound weakness, there were no
focal neurologic deficits, and the remainder of her exam was
unremarkable.

Labs were collected, and an electrocardiogram (ECG)
and radiograph were performed. For her hypotension, the
patient was provided two liters of normal saline over one
hour. Despite 30 cubic centimeters per kilogram of fluid
resuscitation, her blood pressure and tachycardia persisted.
Her labs were notable for lactic acid of 8.5 millimoles per
liter (mmol/L) (reference range 0.5-2.2 mmol/L). There were
no severe electrolyte abnormalities. Blood urea nitrogen/
creatinine and liver function tests were within normal limits.
We considered adrenal insufficiency with Addisonian crisis,
especially given her exam finding of hyperpigmented skin,
and a random cortisol level was added to her labs; however
given normal sodium, potassium, and glucose level, steroids
were deferred.

The patient’s hemoglobin and hematocrit resulted
critically low at 1.6 grams per deciliter (g/dL) (reference range
12.0-15.5 g/dL) and 6.6% (36.0-46.5%), respectively (Table
1). Given concern for error, the complete blood count (CBC)
was repeated with similar results. Her white blood cell count

was 14.0 thousand cells per cubic microliter (K/uL) (4.2-
11.0 K/uL) and platelets were 355 K/uL (140-450 K/uL). A
rectal exam was performed without findings of gross blood
or melena. Both the patient and her family denied trauma and
gastrointestinal or genitourinary blood losses, and she had
entered menopause approximately five years previously. Broad
spectrum antibiotics were empirically started given concern
for sepsis. The patient was subsequently resuscitated with
two units of un-crossmatched packed red blood cells (PRBC)
given the critical hemoglobin level, while an additional two
units of crossmatched PRBCs were prepared in the blood
bank.

The patient was quarantined and decontaminated in the
ED exam room. Given her relative stability despite a critically
low hemoglobin level, a traumatic etiology was thought to be

CPC-EM Capsule

What do we already know about this clinical
entity?

Iron deficiency anemia (IDA) has a wide
spectrum of causes, many of which are not
formally diagnosed during the patient’s stay in
the Emergency Department.

What makes this presentation of disease
reportable?

This case offers important considerations for
patients unresponsive to initial crystalloid
resuscitation and an uncommon etiology of
profound anemia.

What is the major learning point?
Severe and chronic pediculosis can cause chronic
blood loss, an unusual and rare cause of IDA.

How might this improve emergency medicine
practice?

Early recognition offers the opportunity for point-
of-care testing and earlier transfusion of packed
red blood cells or other focused treatments.

very unlikely, and her hemoglobin had likely dropped slowly
over a lengthy period. The patient was subsequently admitted
to the medical intensive care unit for further evaluation and
management of profound anemia and hypotension.

In total, the patient received four units of PRBCs in the
ED and did not require further transfusions during her hospital
course. Following the transfusion, her morning hemoglobin
was 7.5 grams per deciliter (g/dL) (reference range 12.0-15.5
g/dL) and had a total of five stable hemoglobin levels on daily
CBC:s thereafter. She had an upper endoscopy and extensive
laboratory workup led by hematology/oncology given the
degree of her anemia; her subsequent workup did not reveal a
source of bleeding, blood dyscrasia, or significant mineral or
vitamin deficiency that would have contributed to her anemia.
The patient responded very well to the PRBC transfusion,
and after pediculosis was resolved her anemia did not return,
which led us to believe her anemia was due to slow blood loss
by chronic lice infestation.

DISCUSSION

The patient’s labs were consistent with IDA. While
it was unlikely the IDA was due to acute blood loss, the
elevated reticulocyte count indicates that there was ongoing
blood loss with appropriate bone marrow compensation. As
noted by the family, the patient’s diet was exclusively dairy
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Table 1. Lab results in adult patient with severe body lice
infestation.

Lab result Value Reference range

White blood cell 14.0 K/mcL 4.2-11.0 K/mcL

Red blood cell 1.0 million/mm3 4.00-5.20 million/
mm3

Hemoglobin 1.6 g/dL 12.0-15.5 g/dL

Hematocrit 6.60% 36.0-46.5%

Mean corpuscular 66 fL 78.0-100.0 fL

volume

Mean corpuscular 16 pg 26.0-34.0 pg

hemoglobin

Mean corpuscular 24.2 g/lL 32.0-36.5 g/L

hemoglobin

concentration

Red cell distribution 21.90% 11-15.0%

width

Platelets 355 K/mcL 140-450 K/mcL

Iron 14 ug/dL 50-170 pg/dL

Iron percent 2% 15%-45%

saturation

Total iron binding 496 pg/dL 250-450 pg/dL

capacity

Ferritin 4 ng/mL 8-252 ng/mL

Lactate 346 U/L 82-240 U/L

dehydrogenase

Reticulocyte count 3.60% 0.3-2.5%

K/mcL, thousand cells per microliter; million/mm3, million per
cubic millimeter; g/dL, grams per deciliter; fL, femtoliters; pg,
picograms; g/dL, gram per deciliter; ug/dL, microgram per
deciliter; ng/mL, nanogram per milliliter; U/L, units per liter.

products; consumption of large amounts of cow’s milk may
lead to IDA. This, however, is typically seen in children, and
it is unlikely we would have seen such a profound anemia
from heavy consumption of cow’s milk. Her lice infestation
was impressive, and coupled with poor nutritional status,
we concluded that her chronic and severe pediculosis was
the most likely cause of her severe anemia. Although lice
infestation is encountered with relative frequency in the ED,
such a chronic and severe case leading to life-threatening
anemia is quite rare. Spurred by this unique case, we reviewed
the literature for case reports and studies of profound anemia
due to pediculosis.

A review of the literature revealed case reports and
one case series of patients with chronic and severe lice
infections with profound anemias (Table 2). These were
almost always microcytic IDA, with numerous cases
requiring blood transfusion. Despite there being no causal
or definite relationship between anemia and lice infestation,

Table 2. Previously reported cases of pediculosis and anemia.

Author Patient Type of HgB level
infestation
Hau and 11-year-old Pediculosis 4.2 g/dL
Mubhi-lddin.® female Capitis
Althomali, 23-year-old Pediculosis 2.2 g/dL
Alzubaidi and female Capitis
Alkhaldi.”
Ronsley etal®  4-year-old Pediculosis 2.2 g/dL
male Capitis +
Corporis
Woodruff and 74-year-old Pediculosis 3.8 g/dL
Chang.® female Capitis +
Corporis
Batool et al.™® 32-year-old Pediculosis 6.3 g/dL
male Capitis +
Corporis
Fustino, 12-year-old Pediculosis 4.7 g/dL
Waddell and female Capitis +
Panzer." Corporis

HgB, hemoglobin; g/dL, gram per deciliter.

there is a theoretical relationship in that heavy infestation

can lead to blood loss over the span of months and cause
IDA, after other causes of IDA have been ruled out. Authors
of a 2006 study published in the International Journal of
Dermatology attempted to quantify the blood intake of a

head louse in children.* The authors concluded that heavy,
chronic infestation would have a great potential to lead to iron
deficiency and could be significant in an already iron-deficient
child. In 2011 researchers performed a thorough chart review
of ED cases and highlighted a possible association between
lice infestation and profound IDA.> While not pertinent to our
patient, communicable diseases transmitted by lice such as
epidemic typhus, trench fever, and epidemic relapsing fever
are important considerations when treating patients with

lice infestation as well as for medical staff safety. We found
six individual case reports from 2015-2021 reporting lice
infestation and associated anemia (Table 2).

Reports given by our patient’s family of her severe
deconditioning and poor diet and hygiene suggested the
possibility that her baseline hemoglobin was low and the
infestation had worsened her anemia. It remained unclear
how long she had been severely infested with lice and the
trajectory of her weakness. Her hyperpigmented skin may
have suggested adrenal insufficiency, particularly considering
the initial refractory hypotension; however, her labs were
not consistent with adrenal insufficiency and her inpatient
workup did not reveal adrenal insufficiency. A skin condition
associated with chronic body lice infestation, pediculosis
corporis (also known as “vagabond’s disease”) demonstrates
thickened and darkened skin similar to that of our patient.
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CONCLUSION

Despite the limited literature on the hematologic
consequences of chronic lice infestation, this case offers
important considerations for unknown etiologies of profound
anemia and also for patients unresponsive to initial crystalloid
resuscitation. In cases where a patient may be severely ill
and there is lag time for labs to result, this may offer the
opportunity for point-of-care testing and allow for earlier
transfusion of packed red blood cells or other focused
treatments. To our knowledge, the vast majority of the
literature discussing severe iron deficiency anemia due to
pediculosis has been in reference to IDA in young children
and animals. This case report illustrates an important cause of
IDA in older adults, especially those who are vulnerable and
do not regularly interact with the medical community.

Documented patient informed consent and/or Institutional Review
Board approval has been obtained and filed for publication of this
case report.
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Introduction: When influenza (flu) season arrives, it is easy for emergency department clinicians to
anchor on the diagnosis of flu, sending patients on their way with or without anti-influenza medication.
It is important not to miss the outlier — the patient who seems to have typical symptoms of influenza but
with certain subtleties that should make one consider expanding the differential diagnosis.

Case Report: We describe an 11-year-old previously healthy male who presented with eight days of
fever, myalgias, cough, congestion, and headache in the context of positive influenza exposure. The
length and severity of his symptoms prompted laboratory and imaging investigation. He was positive
for influenza type B with elevated inflammatory markers but otherwise normal laboratory workup and
normal chest radiograph. He complained of a headache and was given fluids and antipyretics, and was
admitted for overnight observation. He specifically did not have any forehead swelling. The next day
during his inpatient stay he developed right frontal forehead edema and appeared ill. He was taken

for a sinus computed tomography, which showed changes consistent with frontal bone osteomyelitis.
Even after drainage by neurosurgery and otolaryngology, the patient subsequently developed repeat
abscesses and ultimately a superior sagittal sinus thrombosis.

Conclusion: Other sources of infection should be considered in patients who have flu-like symptoms
that last longer than expected, present with focality, or appear ill. [Clin Pract Cases Emerg Med.

Keywords: Pott’s puffy tumor; frontal bone osteomyelitis; influenza; case report; sinusitis.

INTRODUCTION

When influenza (flu) season arrives, it is easy for
clinicians in the emergency department (ED) to anchor on
the diagnosis of flu, sending patients on their way with or
without anti-influenza medication. It is important not to miss
the outlier — the patient who seems to have typical symptoms
of influenza but with certain subtleties that should make one
consider expanding the differential diagnosis.

CASE REPORT

A previously healthy 11-year-old male presented to
an urban pediatric ED complaining of fever, rhinorrhea,
congestion, cough, myalgias, and headache. His mother,

father, and brothers had all been diagnosed with flu over the
prior several days and had recovered within three to four
days. The patient had a negative influenza test at an urgent
care center. He had not received the current flu vaccine

but otherwise was fully vaccinated. He had daily fevers,

up to 104° Fahrenheit, for eight days prior to evaluation

in the ED, with worsening rhinorrhea and an intermittent
frontal headache. He had received antipyretics but no other
medications. His physical exam was significant for a pale,
thin, and ill-appearing male. He had tenderness to palpation
of his right and middle forehead without overlying swelling
or discoloration. He had full range of motion of his neck, dry
mucus membranes, tonsil stones present in the oropharynx,
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normal heart and lung findings, and no neurological
abnormalities, specifically no ataxia, meningismus, peripheral
nerve deficits, or cranial nerve deficits.

Our differential diagnosis at the time included an atypical
presentation of influenza, mononucleosis infection, sinusitis,
migraine, Kawasaki disease, dehydration, and sepsis. His
neurological exam did not make us suspicious for meningitis.
He had no joint or bony pain or swelling that led us to include
a joint infection or osteomyelitis in our differential diagnosis.
He was given an antipyretic for fever and a fluid bolus for
borderline tachycardia and dehydration. Laboratory workup
was significant for a negative rapid influenza test but a
positive respiratory pathogen polymerase chain reaction test
for influenza B. His C-reactive protein was elevated at 102.0
milligrams per deciliter (mg/dL) (reference range: 0.0-9.9
mg/dL). Blood and urine cultures were obtained. A complete
blood count, comprehensive metabolic panel, urinalysis,
rapid streptococcus test, ferritin, anti-streptolysin O titer,
and Monospot test were all within normal limits. A chest
radiograph showed no abnormalities. An electrocardiogram
showed normal sinus rhythm. Given his length of fever,

ill appearance and elevated inflammatory markers, he was
admitted for overnight observation and intravenous fluids.
Antibiotics were not started secondary to a lack of nidus for
bacterial infection.

He continued to be febrile overnight. The next morning,
he was febrile, tachycardic, and more ill-appearing with
headache and pronounced swelling over the right-middle
forehead. A sinus computed tomography with contrast (Image
1) was obtained and demonstrated a midline frontal empyema
displacing and narrowing the superior sagittal sinus over a
segment measuring nine centimeters (cm). The empyema
measured 1 cm in thickness. A subperiosteal abscess was

Image 1. Computed tomography of our patient showing right
ethmoid (white arrow) and maxillary (white arrowhead) sinusitis
with enhancement demonstrating abscess formation (arrow).

CPC-EM Capsule

What do we already know about this clinical
entity?

We know frontal bone osteomyelitis (i.e. Pott’s
puffy tumor) is a rare occurrence in children and
is usually a complication of sinusitis, trauma,
acute otitis media, or insect stings.

What makes this presentation of disease
reportable?

Very rarely has frontal bone osteomyelitis
occurred in conjunction with influenza infection.

What is the major learning point?

The most common symptoms of frontal bone
osteomyelitis are headache and fever, which

are also two common influenza symptoms. It is
important to consider other diagnoses in a patient
with viral disease or illness.

How might this improve emergency medicine
practice?

Consideration of other disease processes will
lead to prompt recognition and management of a
serious disease that can have dire neurological
complications if left untreated.

seen in the left frontal region with surrounding phlegmonous
changes of the scalp. Although no obvious lytic lesions were
seen within the calvarium, the presence of subperiosteal
abscess and intracranial empyema was concerning for frontal
bone osteomyelitis, also described in the literature as Pott’s
puffy tumor. Additionally, acute sinus disease involving
bilateral frontal, right ethmoid, right sphenoid, and right
maxillary sinus was seen.

The patient was taken to the operating room (OR) by both
neurosurgery and otolaryngology for a right frontal craniotomy
for evacuation of the abscesses and a functional endoscopic
sinus surgery with septoplasty. After surgery, he was taken
to the pediatric intensive care unit (PICU) for overnight
monitoring and broad-spectrum antibiotics were initiated
including ceftriaxone, vancomycin, and metronidazole. A brain
magnetic resonance image (MRI) was obtained postoperatively
that showed post-surgical changes, resolution of the abscesses,
and no further evidence of osteomyelitis. Wound cultures
from the intracranial abscesses grew Streptococcus anginosus
that was sensitive to ceftriaxone and metronidazole. He
had a peripherally inserted central catheter placed and was
discharged home after eight days of hospitalization on IV
ceftriaxone and oral metronidazole for six weeks of outpatient
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antimicrobial therapy.

After discharge home, he returned to the ED two days
later with slowed speech, difficulty finding his words, ataxia,
and headache. A brain MRI with contrast was ordered and
showed right frontal bone osteomyelitis with abscesses
overlying the right frontal bone and an anterior superior
sagittal sinus thrombosis (Image 2). He was taken to the OR
by neurosurgery for drainage of the subcutaneous, epidural,
and subperiosteal abscesses, and a subgaleal drain was
placed. He was transferred postoperatively to the PICU for
anticoagulation, anti-seizure prophylaxis, and monitoring. His
wound cultures did not grow any bacteria or fungus. He was
discharged home and continued ceftriaxone and metronidazole
and enoxaparin injections. At his subsequent follow-up visits,
he continued to have no further complications and has made a
full neurological recovery.

DISCUSSION

The description of Pott’s puffy tumor was first penned
by Sir Percivall Pott in the mid-1700s.! The “tumor” refers to
the forehead edema that occurs as a reaction to the underlying
frontal bony infection. The infection may be isolated to
the bone (ie, osteomyelitis) or may create an abscess in the
subcutaneous tissue or brain. The most common cause of the
tumor is extension of sinusitis into the frontal bone; however,
although rare, trauma, acute otitis media, and insect stings
have also been implicated.>*

The most common bacteria associated with this process
is the Streptococcus anginosus group, which includes
Streptococcus anginosus, Streptococcus intermedius, and
Streptococcus constellatus.> Polymicrobial infections have also
been described in the literature, most commonly a combination
of anaerobic bacteria and Staphylococcus aureus.' S. anginosus
has been implicated in infections throughout the body as it is a
member of the body’s natural flora, primarily in the mouth and

the gastrointestinal tract. S. anginosus can cause life-threatening
head and neck abscesses as well as septic thrombi in the brain
and must be taken seriously.?

The majority of patients reported throughout the literature
over the last 40 years were teenagers who presented with
headache, fever, and scalp swelling. Depending on the extent
of the abscess, patients may present with neurological deficits
such as aphasia, cranial nerve deficit, and hemiplegia, although
these seem to be infrequent complications.! Given the intimately
adjoining anatomy of bone, dura, and vasculature of the frontal
sinus, infection can spread quickly, invading the brain and not
only causing abscesses, meningitis, and bacteremia but also
septic thrombi, leading to microvascular damage, strokes,
and other severe neurologic sequelae. As in our patient, septic
thrombi can form and remain subclinical in nature, only
diagnosed on angiography, thus emphasizing the importance of
obtaining vascular imaging from the first diagnostic scan.

Antimicrobial management alone is inadequate for
treatment of these intracranial abscesses. If no abscess is
present, one could argue that antimicrobial management with
close observation for abscess formation may be adequate.
However, for definitive management, neurosurgical intervention
is required. Some patients have required a bone flap and
multiple visits to the OR, as seen in our patient.

The association between influenza and Pott’s puffy tumor
has been described in one other case series by Foster et al in
2019. Their report describes six patients with head and neck
infections with influenza co-infection. One of these patients was
a 12-year-old male with influenza who on day four of illness
developed left eye pain with left eye swelling and left forehead
swelling. He was diagnosed with sinusitis, Pott’s pufty tumor,
and orbital cellulitis. He was taken to the OR for endoscopic
sinus surgery. Cultures grew S anginosus group, Streptococcus
mitis, Peptostreptococcus, and Prevotella. He was treated with
ceftriaxone and metronidazole for five weeks. This patient was

Image 2. Brain magnetic resonance imaging with contrast of our patient. A) Demonstrates significant mucosal thickening of the
maxillary sinus (arrow) consistent with recurrent sinusitis. B) Demonstrates return of right frontal osteomyelitis (arrow).
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readmitted two weeks after discharge for vomiting and postnasal
drip and did not have any reported neurological dysfunction.’

CONCLUSION

Although rare, given its potential for serious neurological
complications, Pott’s puffy tumor should be considered in the
differential diagnosis for all patients with headache, fever,
facial pain, and/or facial swelling. These symptoms may be
consistent with the diagnosis of influenza but should not lead
a diagnostician down the path of excluding other diagnoses,
as co-infection is possible. The most common cause of Pott’s
puffy tumor is sinusitis, although the absence of sinusitis does
not exclude the diagnosis. Influenza may predispose a patient
to subsequent bacterial infections as seen in our patient. This
case demonstrates the need for clinicians to consider other
diagnoses in the context of a definitive diagnosis of influenza.

The authors attest that their institution requires neither Institutional
Review Board approval nor patient consent for publication of this
case report. Documentation on file.
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that resulted in long-term sequelae.
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Introduction: We report a case of severe systemic copperhead, Agkistrodon contortrix, envenomation

Case Report: A 72-year-old man presented to the emergency department after suffering a copperhead
snakebite. He developed severe systemic toxicity before local tissue injury developed. Clinicians did
not initially recognize his envenomation syndrome and sought alternative explanations for his systemic
symptoms before polyvalent immune fab (ovine) antivenom was administered. Although the patient
improved, he was discharged with new stage three chronic kidney disease.

Conclusion: Although rare, copperhead envenomation can cause severe systemic toxicity.
Envenomation should be promptly treated with antivenom. [Clin Pract Cases Emerg Med.

Keywords: case report; snakebite; copperhead; Agkistrodon contortrix; antivenin.

INTRODUCTION

The Crotalinae subfamily of snakes is responsible for
98% of the nearly 9,000 venomous bites in the United States
per year.'” Envenomation can present with systemic toxicity,
hemotoxicity, and venom-induced tissue injury. Patients bitten
by the species Agkistrodon contortrix (copperheads) rarely
develop severe systemic envenomation, and some authors have
discouraged antivenom administration.** We report a case in
which this did occur and diagnosis as well as treatment were
delayed to due to an atypical presentation for this species.

CASE REPORT

A 72-year-old man with a history of hypertension treated
with amlodipine and lisinopril presented to the emergency
department (ED) within 30 minutes of copperhead snakebite
to the right lateral ankle. A physician with expertise in
snakebite and local snake identification verified the species
by a photo of the offending snake. Initial vital signs were a
temperature 36.7°C, heart rate 100 beats per minute (bpm),
respiratory rate 19 breaths per minute, blood pressure 144/74
millimeters of mercury (mm Hg), and oxygen saturation 95%

on room air. Examination revealed puncture wounds (Image)
without surrounding erythema, edema, or tenderness. The
triage physician felt that the patient had suffered a dry bite and
placed him in a room for further evaluation.

The patient then told his treating physician that he
had also experienced chest tightness, shortness of breath,

Image. Lateral foot and ankle upon presentation demonstrating
puncture wounds (arrow) from a copperhead snakebite without
associated local tissue injury.
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abdominal pain, and anxiety after the bite. Two hours after
arrival to the ED, he developed nausea with repeated vomiting
and diarrhea. He became lightheaded and lost consciousness
in front of his wife. His physicians were called to the room.
He was confused, and his vital signs were unstable with sinus
bradycardia (heart rate 44 bpm), hypotension (blood pressure
74/52 millimeters of mercury), and tachypnea (respiratory

rate 29 breaths per minute). In the absence of apparent local
tissue injury, the treating physicians did not attribute the shock
state to the snakebite due to the snake species and continued
lack of soft tissue injury. They instead pursued an evaluation
of alternative diagnoses including vasovagal syncope,
arrhythmogenic syncope, cardiac ischemia, hypovolemia, and
electrolyte abnormalities while providing supportive care.

One liter of normal saline and atropine 0.5 milligrams
(mg) were administered with increase in the heart rate to 68
bpm. However, the patient remained relatively hypotensive
(blood pressure ranging from 84-123/54-67 mm Hg)
compared to his baseline (blood pressure 138-164/68-74 mm
Hg). Electrocardiogram (ECG) showed new submillimeter
ST-segment elevations in the anterior precordial leads. Serial
troponin T measurements were added to the initial laboratory
evaluation and resulted at 0.01 nanograms/milliliter (ng/

mL) (reference range: </= 0.10 ng/mL) at both time zero and
12 hours. A consulting cardiologist attributed the dynamic
ECG changes to a stress response in the setting of presumed
vasovagal syncope. The initial laboratory evaluation collected
at the time of patient arrival to the ED was remarkable for a
creatine evaluation to 1.4 milligrams per deciliter (mg/dL)
(reference range: 0.6 to 1.3 mg/dL) from 1.1 mg/ dL just one
month earlier. Platelets were marginally elevated at 523 x
(150-450 x 10° per liter [L]). Activated partial thromboplastin
time was negligibly low at 25.5 seconds (26.8-37.1 seconds).
Prothrombin time was 11.8 seconds (9.5-13.1 seconds),
fibrinogen was 334 mg/dL (275 mg/dL), and creatine kinase
was 86 units/L (U/L) (30-220 U/L).

The patient received an additional three liters of normal
saline resuscitation. He was then observed to have developed
ecchymosis, edema, and tenderness nine hours after the time
of the initial snakebite. His symptoms were then attributed
to envenomation, and crotaline polyvalent immune fab
(ovine) antivenom (FabAV) was ordered. Initial control was
achieved with six vials. His systemic symptoms and relative
hypotension resolved, his blood pressure remained at his
baseline afterward, and the leading edge of his tissue edema
stopped progressing (Figure). Pain and swelling extended
to just below the knee at its worst, and creatinine peaked at
2.0 mg/dL. Five additional two-vial doses of FabAV were
administered to maintain control of his local tissue findings. In
total, 16 vials of FabAV were administered.

After 51 hours from presentation, he was discharged with
vitals that approximated his pre-envenomation baseline, an
improving exam, and a downtrending creatinine. On long-term
follow-up, his new baseline creatinine was 1.3-1.5 mg/dL

CPC-EM Capsule

What do we already know about this clinical
entity?

Although rare, copperhead envenomation can
cause severe systemic toxicity. Envenomation
should be promptly treated with antivenom.

What makes this presentation of disease
reportable?

We present a case of severe systemic envenomation
where diagnosis was delayed and the patient
developed stage three chronic kidney disease.

What is the major learning point?

Copperhead snakebites can cause severe systemic
envenomation even in the absence of early local
tissue injury.

How might this improve emergency medicine
practice?

Early treatment requires prompt diagnosis and
emergency physicians should be aware that
systemic toxicity can precede or occur in the
absence of local tissue injury.

consistent with stage three chronic kidney disease.

DISCUSSION

Pit viper snakebites are the most common venomous
snakebites in the US.! Copperhead snakes are less likely to cause
severe envenomation syndromes than rattlesnakes, and nearly
all symptomatic cases eventually develop signs of local tissue
injury.>” However, clinicians must still recognize that these trends
are not universal, and overt bleeding, systemic toxicity, and even
death have been reported with copperhead snakebite.>®

The clinical presentation of snakebite is widely variable
because venom is composed of a complex mixture of
proteins and peptides that exert symptoms across multiple
organ systems. The venom effects are often grouped into
local tissue injury, hematologic, cardiovascular, neurologic,
gastrointestinal, and pulmonary venom toxicity domains.’
Severity does not correlate strongly between domains and the
presence of venom effects within one domain cannot be used
to predict another.” Our patient presented with early systemic
symptoms that culminated in hemodynamic instability and
syncope despite normal coagulation studies and only isolated
fang marks to the affected extremity.

This patient met criteria for antivenom therapy early in
his ED visit according to the unified treatment algorithm for
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Figure. Visual display of the patient’s hemodynamic response
to different treatment modalities measured over time. Baseline
characteristics (systolic blood pressure, diastolic blood pressure,
and heart rate) are depicted with horizontal lines for reference.
Onset and type of medical intervention are labeled with vertical,
dotted lines.

BP, blood pressure; SBP, systolic blood pressure; DBP,
diastolic blood pressure; mmHg, millimeters of mercury; BPM,
beats per minute.

management of crotaline snakebite.'” He did not receive early
antivenom therapy because of a delay in the diagnosis of his
envenomation syndrome. After discussion with the physicians
providing care to this patient, the absence of erythema, edema,
and pain upon his arrival played a role in this delay. However,
even in the initial absence of local tissue signs, this patient’s
chest tightness, shortness of breath, and abdominal pain
should have been recognized as early systemic symptoms.
Snake species biased the treating clinicians who did
not recognize that toxicity in one venom effect domain does
not predict toxicity in another.’ They were falsely reassured
that copperhead snakebites rarely cause severe systemic
envenomation based on previously published case series
where no hypotensive events were documented.*!" Some
authors have used this observation to recommend against
routine use of antivenom in copperhead snakebites.* This
approach neglects the rare, severe systemic envenomation
syndromes that have been described in the literature, resulting
in shock requiring antivenom therapy.'?

Time from envenomation to treatment greater than six
hours increases the likelihood of severe systemic toxicity
in other pit viper envenomations.’ In copperhead snakebite
specifically, later treatment results in longer times to
recovery.'® Our patient was treated with only fluids and
atropine and not FabAV for nine hours after the snakebite. He
remained relatively hypotensive until receiving standard-of-
care therapy with FabAV, at which point his clinical course
began to improve. He was left with stage three chronic kidney
disease as a potentially preventable complication.

We hypothesize that this patient’s kidney injury
was the result of prolonged hypotension. His fractional
excretion of sodium was calculated at the time of his worst
documented renal function and found to be 0.1%, making
prerenal pathology most likely. Direct and immune-complex
nephrotoxicity cannot be entirely excluded. However, he did
not have evidence of acute tubular necrosis or microscopic
hematuria, and pigment nephropathy seems highly unlikely in
the absence of rhabdomyolysis or consumptive coagulopathy.

Well-established cognitive errors led to delays in diagnosis
and treatment in this case.'* '%!1¢ The clinicians became anchored
to an incorrect diagnosis through triage cueing and diagnostic
momentum.' Their judgment fell victim to representative
restraint as this rare case did not comprise all features of severe
toxicity across multiple domains.!* Prevalence perception played
arole as it is uncommon for copperhead snakebites to result in
severe systemic toxicity.'* These classic cognitive errors resulted
in a delayed diagnosis and consequently delayed antivenom
treatment. Earlier empiric antivenom was further delayed due to
omission bias and the focus on nonmaleficence. '

The exact etiology of such severe systemic findings
in a copperhead envenomation patient, given that most
patients have mild or no systemic symptoms, is not clear.
The cause may have been specific to this individual
snake’s venom, although that degree of within-species
venom variation would be extreme. There may have been
patient-specific factors that caused his symptoms, such
as comorbidities like his chronic hypertension or other
undiagnosed cardiovascular disease. There may have also
been a patient-specific inflammatory response leading to
a cascade of downstream cardiovascular sequelae, which
has been demonstrated in other pit viper snakebites.!” In all
likelihood, the presentation was multifactorial and included
several of the possibilities described. The possibility of the
patient having a mild envenomation and a concurrent, severe,
unrelated cardiovascular event at the same time does not
seem plausible. Since his severe symptoms preceded Fab
AV administration, we conclude that this was not an adverse
reaction to the medication.

CONCLUSION

Although copperhead snakes are less likely to cause
severe envenomation than are rattlesnakes, this case
highlights an important example of a severe systemic toxicity
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with delayed diagnosis and treatment, and a long-term
complication. Per existing guidelines, all pit viper snakebites
should be observed at a minimum, and antivenom treatment
initiated once venom effects progress regardless of venom
effect domain.'”

The authors attest that their institution requires neither Institutional
Review Board approval nor patient consent for publication of this
case report. Documentation on file.
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Introduction: Acute testicular torsion is a surgical emergency due to acute testicular ischemia.

Manual testicular detorsion is a testis-saving, bedside therapeutic when performed correctly and in
a timely fashion. This procedure is most commonly performed blindly with pain relief as the endpoint
for detorsion. However, up to one-third of patients continued to show signs of residual torsion in the
operating room even using pain relief as the stopping point for the procedure.

Case Report: We present a case demonstrating the utility of color Doppler ultrasound to confirm
complete manual detorsion in a 14-year-old male with acute testicular torsion. The patient underwent
360-degree detorsion and had relief of pain; however, color Doppler demonstrated incomplete return of
flow to the testis. After an additional 180-degree turn was made, color Doppler demonstrated complete
return of normal vascular flow to the torsed testis.

Conclusion: When it comes to testicular viability, timely restoration of blood flow to the testicle

is of utmost importance. Manual detorsion is a non-invasive intervention that can be quickly and
effectively performed at the bedside. Moreover, using color Doppler ultrasound guidance can ensure
that physicians detorse in the proper direction and to completion, by providing instant visualization of
restorative flow and ensuring reperfusion of the testis while awaiting definitive surgical management.
[Clin Pract Cases Emerg Med. 2022;6(3):248—251.]

Keywords: testicular torsion; detorsion; ultrasound; color Doppler; case report.

INTRODUCTION

The estimated yearly incidence of testicular torsion
in males under the age of 18 presenting to the emergency
department (ED) is 3.8 per 100,000.! Testicular torsion is a
urological emergency due to the negative effect of prolonged
ischemia on testicular function and viability. For every
10-minute delay in the ED, the chance of having a viable
testis decreases 4.8%.* Within four hours of symptom onset,
the torsed testis begins to atrophy, resulting in lower sperm
counts and potential infertility. Moreover, long-term semen
analysis may only be normal in up to 50% of these patients.?
As the time to detorsion increases, the viability of the testis
decreases. Due to current coronavirus 2019 pandemic

challenges, prompt surgical treatment may be delayed, making
manual detorsion even more critical. Manual detorsion in the
ED is a manipulative technique that can restore blood flow
and preserve the long-term viability of the testis and provide
dramatic pain relief.

Manual testicular detorsion is a bedside procedure
taught to emergency care practitioners and performed
blindly. Conventional emergency medicine teaching dictates
that torsions occur in the lateral-to-medial direction and,
therefore, detorsion should be performed in the medial-to-
lateral or “open-book™ fashion until pain relief.’> Although
this is true for most cases, Sessions et al found that as
many as 30% of testicular torsions require lateral-to-medial
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manipulation to successfully detorse.® Additionally, residual
torsion was discovered in the operating room (OR) in as many
as one-third of cases in which a patient had undergone blind
manual detorsion using pain resolution as the determinant to
stop detorsing.®

With as little as 180 degrees of torsion causing testicular
infarct,’ ensuring complete detorsion while awaiting surgical
correction is of the utmost importance. Color Doppler
ultrasound (CDU), which is used to confirm the diagnosis of
testicular torsion, has also been reported to guide detorsion.”!?
By using CDU to visualize the return of vascular flow, it can
demonstrate that the direction of detorsion is correct and
confirm complete detorsion while awaiting definite surgical
intervention. This technique can be used in real time by
assessing vascular flow after each rotation or by assessing
flow at the end of the procedure. There have been no studies
comparing blind manual detorsion vs CDU guided, but
futures studies may determine that CDU-guided detorsion is a
superior method to ensuring complete detorsion.

CASE REPORT

A 14-year-old male presented to the ED with vomiting
and sudden onset of left testicular pain, waking him up from
sleep approximately two hours prior. The patient denied
experiencing trauma, fever, chills, diarrhea, or difficulty
urinating. Physical examination revealed a high-riding left
testicle and absent left-sided cremasteric reflex without
erythema or swelling. Scrotal ultrasound was performed
in the radiology ultrasound suite using both color Doppler
and spectral Doppler. Both testes had normal echotexture
and appeared to be of the same size. Arterial and venous
waveforms were identified in the right testis but were absent
on the left (Image 1).

Image 1. Testicular ultrasound before detorsion shows normal
flow to the right testicle (R) as indicated by the white arrow and
absent flow to the left (L) testicle.

In the ultrasound suite, with the aid of the ultrasound
technician, the emergency physician manually detorsed
the left testicle by turning it from medial to lateral and

CPC-EM Capsule

What do we already know about this clinical
entity?

Testicular torsion is a surgical emergency and
manual testicular detorsion, when performed
correctly, is a testis-saving bedside therapeutic.

What makes this presentation of disease
reportable?

Color Doppler ultrasound detorsion guidance was
performed with the aid of an ultrasound technician
to confirm complete testicular detorsion with
reperfusion.

What is the major learning point?

Color Doppler ultrasound guidance can be used
to guide manual testicular detorsion for correct
direction and confirm complete detorsion.

How might this improve emergency medicine
practice?

Color Doppler ultrasound guided testicular
detorsion can be performed both as a point-of-
care ultrasound procedure or performed with an
ultrasound technician.

re-evaluated for return of flow with CDU after each
180-degree turn. After the first 180-degree rotation, the
patient’s pain did not begin to decrease, bringing into
question torsion directionality. Color Doppler ultrasound
demonstrated a small increase in vascular flow to the

left testis, suggesting the correct detorsion direction but
the need for further rotations. An additional 180-degree
rotation was performed, resulting in a marked decrease in
pain; however, repeat CDU showed no improvement in
flow. Given the continued paucity of vascular flow to the
left testis when compared to the right (Image 2) there was
concern for only partial detorsion; thus, a third 180-degree
rotation (540° total) was performed, which brought
additional pain relief, and CDU showed return of normal
vascular flow to the left testis (Image 3).

The on-call urologist then brought the patient to the
OR for bilateral testicular orchiopexy. During surgery, the
left testicle was delivered from the left hemiscrotum and
was noted to be completely detorsed, pink, and viable.
There were no surgical complications, and the patient was
discharged that day.
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Image 2. Lft testicle (T) after two medial-to-lateral rotations (360
degrees) shows improved flow as indicated by the white arrow,
but still reduced flow.

TRANS LEFT POST ‘ O
Image 3. Left testicle (T) and epididymis (E) after three complete
clockwise rotations of the left testicle (540 degrees) with the white
arrow indicating restoration of normal flow to the affected teste.

DISCUSSION

Testicular torsion accounts for up to 25% of pediatric cases
of acute scrotal pain.” Color Doppler ultrasound is useful in both
diagnosing and treating testicular torsion. In a comprehensive
literature review, Chen and Esler found that CDU had a
diagnostic sensitivity of 91.9% and specificity of 98.9% when
confirmed with surgical findings.” Once the diagnosis of torsion
has been made, and manual detorsion is attempted, the direction
and degree of rotations must be determined. However, there is
a lack of studies assessing the use of real-time ultrasound for
guidance during detorsion attempts.

Conventional teaching dictates that to detorse a testis, it
should be manually rotated in a medial-to-lateral direction.®
However, data of 200 testicular torsions confirmed by surgical
findings collected over 20 years showed that only two-thirds of
the time was the testis torsed medially.® One study by Hosokawa
showed that the directionality of testicular torsion can be better
identified with CDU. In that study, CDU correctly predicted
directionality 78.6% of the time.® The key finding was the so-
called “whirlpool sign,” a spiral twist of the spermatic cord to
the extent that its patency is decreased or completely occluded.!!

Once the direction of detorsion has been determined, the

next step is to determine the number of rotations to be made
when attempting manual testicular detorsion. Rotations can
be performed in 180-degree increments using CDU to assess
for the restoration of vascular flow after each turn. Although
pain resolution has been associated with testicular reperfusion,
residual torsion was discovered in the OR in as many as
one-third of cases in which a patient had undergone manual
detorsion without the use of ultrasound.® With as little as 180
degrees of torsion causing testicular infarct,’ using real-time
CDU guidance becomes even more prudent to ensure complete
detorsion while waiting for definitive surgical treatment.

CONCLUSION

When it comes to testicular viability, timely restoration
of blood flow to the testicle is of utmost importance. Manual
detorsion is a non-invasive intervention that can be quickly
and effectively performed at the bedside. Moreover, using
CDU guidance can ensure that physicians detorse in the proper
direction and to completion, by providing instant visualization
of restorative flow and ensuring reperfusion of the testis while
awaiting definitive surgical management. Prior case reports
demonstrate CDU guidance as a viable point-of-care US
(POCUS) procedure.”'* However, the cases were performed
by more experienced ultrasound-fellowship trained emergency
physicians. Testicular ultrasound is an advanced clinical
ultrasound application, requiring additional training beyond
residency. Many emergency physicians have not had additional
ultrasound training, which limits their ability to perform POCUS-
guided detorsion. This case demonstrates that CDU detorsion
guidance can be successfully performed with the aid of an
ultrasound technician. This allows emergency physicians without
additional POCUS training the benefit of using this technique for
guiding their manual detorsion.

The authors attest that their institution does not require Institutional
Review Board approval. Patient consent has been obtained and
filed for the publication of this case report. Documentation on file.
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the bilateral sole of his foot.

Introduction: A 26-year-old man was impaled by a nail after a nail gun accident. He was fully
conscious with weakness and loss of sensation in the extremities. Cervical computed tomography
showed a 9-centimeter long nail penetrating the spinal cord. The nail was removed surgically six
hours after the incident. Neurological deficits gradually improved, and at three-month follow-up the
patient had completely recovered from muscle weakness and reported only mild sensory deficits in

Discussion: This case showed a favorable neurological course, which may be attributed to the fact
that the cervical spinal cord injury did not involve the corticospinal tracts and anterior horn.
[Clin Pract Cases Emerg Med. 2022;6(3):252-253.]

Keywords: spinal cord injury; orthopedic; neurology; nail gun injury; emergency medicine.

INTRODUCTION

The trachea and spinal cord of a 26-year-old man were
penetrated by a nail after he slipped while using a nail gun
and accidentally shot a nail into his neck. A 5-millimeter hole
was found under the laryngeal ridge. His airway, breathing,
and circulation were sustained. He was fully conscious with
weakness in the extremities (manual muscle test scores of
both upper and lower extremities were 3), and decreased
sensation below the xiphoid level, as well as bladder and
rectal disturbance. Cervical computed tomography showed a
9-centimeter nail penetrating the trachea, anterior vertebral
body, and spinal cord (Image 1).

Because the nail had penetrated the trachea, a tracheotomy
was performed by an otolaryngologist while the patient was
conscious. The nail was removed under general anesthesia
six hours after the incident by an orthopedic surgeon. His
neurological deficits gradually improved, and at three-month
follow-up he had completely recovered from muscle weakness
and reported only mild sensory deficits of the bilateral sole of
his foot.

DISCUSSION
The mechanism of injury in a patient with traumatic spinal

Image 1. Cervical computed tomography showing a 9-centimeter

nail penetrating the trachea, anterior vertebral body, and spinal
cord (arrows).

cord injury can be divided into two major categories: blunt
spinal cord injury (BSCI), and penetrating spinal cord injury
(PSCI). Outcomes for patients with PSCI remain relatively
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understudied. However, Roach et al reported that PSCI results
in poorer neurological and functional outcomes than BSCI,
and only 19.6% patients with PSCI undergo spinal cord
surgery (vs 80.6% for those with BSCI).' They reported that
this discrepancy may reflect the uncertainty of neurological
benefits of surgery for patients with PSCI due to the lack of
evidence for surgical treatment in this population. The present
case showed a good neurological course. Postsurgical cervical
magnetic resonance imaging revealed high T2 signal intensity
at the posteromedial region of the sixth cervical level (Image
2).

Image 2. Postsurgical cervical magnetic resonance imaging
showing high T2 signal intensity at the posteromedial region of
the sixth cervical level, without any evidence of corticospinal tract
damage (arrows).

Lateral corticospinal tracts and anterior horn are located
on the sides of spinal cord. In our case, the good neurological
course was believed to be attributed to the penetration of the
nail to the center of the spinal cord; the cervical spinal cord
injury did not involve the corticospinal tracts and anterior
horn. > We considered that the nail penetrated the gracile
fasciculus because this anatomic feature is at the center of the
spinal cord. Therefore, the patient’s sensory disturbance was
localized to his legs.

Documented patient informed consent and/or Institutional Review
Board approval has been obtained and filed for publication of this
case report.

Address for Correspondence: Kenji Numata, MD, St. Marianna
University School of Medicine, Department of Emergency and
Critical Care Medicine, 2 Chome-16-1 Sugao, Miyamae Ward,
Kawasaki, Kangawa 216-8511, Japan. Email: kenjinumata777@
hotmail.co.jp
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What do we already know about this clinical
entity?

Traumatic spinal cord injury results in poor
neurological and functional outcomes, only
19.6% of patients with penetrating spinal
cord injury undergo spinal surgery.

What is the major impact of the image(s)?
These images of a 9-centimeter long nail
that penetrated the patients spinal cord and
resulted in muscle weakness suggest a poor
neurological outcome.

How might this improve emergency
medicine practice?

Non-involvement of the corticospinal tracts
and anterior horn in penetrating spinal cord
injuries may be a predictor of favorable
neurological course following surgery.

Conflicts of Interest: By the CPC-EM article submission
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could be perceived as potential sources of bias. The authors
disclosed none.
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Attribution (CC BY 4.0) License. See: http://creativecommons.org/
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Case Presentation: An 85-year-old male who had been prescribed prasugrel presented to the
emergency department (ED) after a motor vehicle collision and developed progressive neurological
deficits. Computed tomography imaging demonstrated epidural thickening from the second through
seventh cervical vertebrae, and magnetic resonance imaging was notable for a cervicothoracic
epidural hematoma. The patient underwent emergent decompression with a favorable outcome.

Discussion: Cases of traumatic spinal epidural hematomas are rarely seen in the ED. These
are part of a small subset of operative neurological emergencies that benefit from urgent surgical
intervention. [Clin Pract Cases Emerg Med. 2022;6(3):254-255.]

Keywords: images; trauma; spinal epidural hematoma; operative neurological emergencies.

CASE PRESENTATION

An 85-year-old male presented to the emergency
department (ED) after a motor vehicle accident with abdominal
pain, neck pain, and stool incontinence. The patient’s
medication list included prasugrel, but it was unclear whether
he was taking it. Exam was notable for cervical and thoracic
spine tenderness, decreased rectal tone, decreased bilateral
upper extremity sensation, and mild weakness of the right
lower extremity. Cervical spine computed tomography (CT)
demonstrated dorsal epidural thickening from the second
through seventh cervical vertebrae (Image 1).

On reassessment, the patient had loss of sensation below
the seventh thoracic dermatome and markedly diminished
bilateral lower extremity strength and reflexes concerning for
ascending paralysis due to spinal cord compression. Magnetic
resonance imaging (MRI) of the complete spine showed a
cervicothoracic epidural hematoma (Image 2).

Orthopedic spine surgery performed emergent
decompression, and the patient experienced rapid postoperative
improvement in strength and sensation.

DISCUSSION

A spinal epidural hematoma is a collection of blood
between the spinal canal dura and vertebrae.' Spinal epidural
hematomas can lead to permanent neurological deficit or

AR .
Image 1. Sagittal non-contrast computed tomography of the cervi-
cal spine showing hyperdense dorsal epidural thickening (arrows)
from second through seventh cervical vertebrae.
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Image 2. Sagittal T2-weighted, non-contrast magnetic resonance
imaging of the cervical spine showing hyperintense dorsal epi-
dural hematoma with cord compression most pronounced at the
seventh cervical vertebra (arrow).

death and, therefore, are a surgical emergency.> Occurring
in 1 per 1,000,000 annually, the cause is most commonly
idiopathic (29.7%) followed by anticoagulation and vascular
disorders.” Those caused by trauma are rare (9.8%) and can be
associated with minor injury.'? Symptoms involve radiating
back or neck pain followed by neurological deficits consistent
with evolving spinal cord compression including numbness,
paresis, and loss of bowel or bladder function.??

Given the non-specific clinical findings, spinal epidural
hematomas are challenging to diagnose.' Non-contrast
CT may show an epidural bleed as a hyperdense mass.
An MRI with contrast (preferred if active extravasation
or other spine pathology is suspected) or without contrast
is the study of choice given the ability to estimate the
location, size, and severity of compression.? In the ED,

CPC-EM Capsule

What do we already know about this clinical
entity?

A spinal epidural hematoma is a collection
of blood between the spinal canal dura and
vertebra that presents as back or neck pain
with progressive neurological deficits.

What is the major impact of the image(s)?
Cases of traumatic spinal epidural
hematomas are part of a small subset of
neurological emergencies that benefit from
early recognition and surgical intervention.

How might this improve emergency
medicine practice?

Correlation of presentation with computed
tomography and magnetic resonance
imaging is essential to diagnose spinal
epidural hematomas.

Confilicts of Interest: By the CPC-EM article submission
agreement, all authors are required to disclose all affiliations,
funding sources and financial or management relationships that
could be perceived as potential sources of bias. The authors
disclosed none.

Copyright. © 2022 Prendergast et al. This is an open access
article distributed in accordance with the terms of the Creative
Commons Attribution (CC BY 4.0) License. See: http://

creativecommons.org/licenses/by/4.0/
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Case Presentation: A 16-year-old female presented to the emergency department with acute
onset of right lower quadrant abdominal pain for several hours. The patient was afebrile and
physical examination was notable for isolated tenderness in the right lower quadrant. Ultrasound
and computed tomography demonstrated an adnexal cystic structure. Pelvic magnetic resonance
imaging was ordered to better characterize the pathology.

Discussion: Isolated fallopian tube torsion is an uncommon entity requiring prompt surgical
intervention. Recognition and appropriate management are essential. [Clin Pract Cases Emerg Med.

CASE PRESENTATION

A 16-year-old nulliparous, sexually active female with a
history of type 2 diabetes mellitus presented to the emergency
department with acute onset of non-radiating right lower
quadrant pain and tenderness to palpation for several hours.
She reported nausea but denied fever, vomiting, diarrhea,
anorexia, urinary symptoms or vaginal discharge. Vital signs
were blood pressure 135/77 milliliters mercury (mmHg),
heart rate 103 beats per minute, and temperature 37.2°C.
Physical examination was significant for tenderness to
palpation in the right lower abdomen without peritoneal signs.
A pelvic examination was unremarkable. Urine pregnancy
was negative. Pelvic ultrasound demonstrated an 8 x 8 x 5
centimeter (cm) right adnexal cystic structure, normal-sized
ovaries without edema, and normal Doppler flow (Image 1).

This finding prompted computed tomography (CT)
with intravenous contrast to delineate the pathology further.
Computed tomography revealed a large cystic structure within
the pelvis, distinct from the right ovary (Image 2).

Emergent pelvic magnetic resonance imaging (MRI) with
and without intravenous contrast was subsequently ordered to
better characterize the masses (Image 3).

DISCUSSION

Isolated fallopian tube torsion (IFTT) is the rotation
of the fallopian tube on itself or around its ligamentous
supporting structures. This process is uncommon and
typically co-occurs with torsion of the ovary, which is
termed adnexal or tubo-ovarian torsion. The reported
incidence of IFTT ranges from 1:500,000 to 1:1,500,000,
without a defined predilection to a specific age group.’
Proposed risk factors for IFTT include pathology of the
fallopian tube, endometriosis, and adhesions.!*

Patients typically report sudden onset of sharp lower
abdominal pain, nausea and vomiting, and localized
tenderness.® Differential diagnoses include ovarian torsion,
adnexal torsion, ectopic pregnancy, ruptured cyst, tubo-
ovarian abscess, and appendicitis. Patients have ipsilateral
hydrosalpinx or para-ovarian cysts.'** Para-ovarian, or
paratubal cysts, are encapsulated, fluid-filled sacs that form
near an ovary or fallopian tube but do not adhere to any
internal organ.

Pelvic ultrasound is the initial imaging method for
evaluating most gynecological pathology. Sonographic
findings of IFTT include fallopian tube dilation with wall
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Image 1. Transabdominal ultrasound image obtained with a
curvilinear 5-megahertz transducer demonstrates a 7-centimeter
cystic mass (star) in the right adnexa near midline, adjacent to the
bladder (asterisk).

Image 2. Coronal computed tomography of the pelvis shows the
7-centimeter cystic structure (star) within the pelvis with sur-
rounding fluid. Along the right side of the cystic structure there is
extension into the location of the area of the right fallopian tube
(arrowheads).

thickening in the setting of normal-appearing ovaries.’
Computed tomography and MRI may aid in the diagnosis.
On CT, a mass between the uterus and the ovary is a
sensitive (97%) and specific (81%) feature in women with
adnexal torsion. Still, no consistent characteristic has

been described for IFTT.> Magnetic resonance imaging is
preferable for sparing radiation exposure but may not always
be readily available in all EDs. Definitive treatment is

CPC-EM Capsule

What do we already know about this clinical
entity?

Isolated fallopian tube torsion is an
uncommon entity requiring prompt surgical
intervention.

What is the major impact of the image(s)?
Diagnosis requires a high index of suspicion
supported by advanced imaging.

How might this improve emergency
medicine practice?

Recognition and appropriate management
are essential.

Image 3. Coronal T2 weighted magnetic resonance imaging of
the pelvis demonstrates a 7-centimeter fluid signal tubal mass
(star) with a twisted appearance of the torsed right fallopian tube
(arrow).
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surgical detorsion. Salpingectomy is controversial and may
hinder future fertility.'*

Intraoperatively, the patient was found to have right
hydrosalpinx and bilateral paratubal cysts, right-sided
measuring 5 cm in maximum dimension, and left-sided
measuring 7 X 5 x 1 cm. The patient underwent right
salpingectomy, fallopian tube detorsion, and bilateral
cystectomy without complications. The pathology report was
negative for malignancy, and tumor markers were within
normal limits. The patient remained asymptomatic at two-
week follow-up.

The authors attest that their institution requires neither Institutional
Review Board approval, nor patient consent for publication of this
case report. Documentation on file.
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Case Presentation: A six-month-old female presented to a community hospital with small
lacerations to the scalp, face, and left eyelid from a dog bite injury. Computed tomography imaging
revealed an impacted right frontal bone fracture and left superior orbital fracture, prompting transfer,
neurosurgical repair, and infectious disease management of the injury.

Discussion: This report highlights the importance of having a high level of suspicion for deeper
injury in pediatric and especially infant craniofacial dog bites, obtaining radiographic imaging, and
initiating appropriate multidisciplinary triage to prevent life-threatening infection and complications.
[Clin Pract Cases Emerg Med. 2022;6(3):259-261.]

Keywords: frauma; imaging; neurosurgery; plastic surgery.

CASE PRESENTATION

A six-month-old female presented to a community hospital
with superficial-appearing lacerations of the scalp, face, and
left eyelid after a dog bite. The dog and infant were both up to
date on immunizations. Upon presentation, the patient was alert
and stable. Computed tomography imaging demonstrated right
frontal impacted calvarial fracture with displaced fragment and
adjacent right frontal intraparenchymal hemorrhagic contusions,
as well as a left superior orbital fracture (Image). The patient
was treated with ampicillin-sulbactam and transferred in stable
condition to a tertiary care center for neurosurgical intervention
and management.

Upon transfer, the patient was neurologically intact. The
infectious disease (ID) team recommended treatment with
ceftriaxone and metronidazole for central nervous system
coverage and broad-spectrum coverage of common canine
oral flora, including Pasteurella canis, Viridans streptococci,
Staphylococcus aureus, and Fusobacterium. Neurosurgery took
the patient to the operating room for irrigation and debridement

and elevated and repaired the depressed skull fracture,
contouring the calvarium to its normal frontal shape. Plastic
surgery repaired the remaining facial and eyelid lacerations.

Following repair, the patient was admitted to the
intensive care unit for monitoring for two nights and
ultimately discharged on postoperative day five. According
to ID recommendations, the patient was continued on
ceftriaxone and metronidazole for four weeks post-surgery.
The patient recovered without seizures, emesis, lethargy,
fever, or weakness. Follow-up magnetic resonance imaging
four months post injury showed evolving right frontal lobe
encephalomalacia at the site of presentation of hemorrhagic
contusions but no evidence of intracranial abscess, fluid
collection, or parenchymal edema to suggest ongoing
infection. The lacerations healed well.

DISCUSSION
Although there are a handful of reports in the craniofacial
and neurosurgical literature'* of severe intracranial injury
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from dog bites, emergency medicine diagnosis and triaging of
such injuries has not been well reported.’ This case highlights
the important role of imaging in the emergency evaluation
of dog-bite injuries to the head in infants to specifically
assess for occult skull fracture, even when lacerations may
appear superficial. The thin infant cranium is more easily
injured, and greenstick fractures may be difficult to palpate.
Using radiographic imaging to evaluate the extent of the
penetrating injury can help direct prompt triage, consultations,
and management to minimize the risk of life-threatening
complications from untreated deep infection.

Open skull fractures and depressed skull fractures
with underlying mass effect or aesthetic implications are
both indications for neurosurgical washout and repair. Our
standard management of such fractures entails prophylactic
pre- and intraoperative antibiotics, as well as postoperative
antibiotics for polymicrobial exposure. Whereas punctate bite
wounds in soft tissue alone are often left open to drain and
heal secondarily, such injuries over open skull fractures are
typically closed after thorough irrigation, debridement, and
fracture reduction. Follow-up imaging is obtained to rule out
abscess development.

Image. (Left) Facial and scalp lacerations;

(

We recommend that clinicians be wary of minor-
appearing dog bite lacerations of the scalp in infants and
strongly suggest obtaining imaging in the emergency
department for all young patients with dog bites to the head.

Documented patient informed consent and/or Institutional Review
Board approval has been obtained and filed for publication of this
case report.

CPC-EM Capsule

What do we already know about this clinical
entity?

Infants are more susceptible to skull fractures
from dog bite lacerations to the head.

What is the major impact of the image(s)?
Computed tomography imaging showed

a depressed skull fracture under the
superficial-appearing puncture wound. This
finding necessitated surgical intervention.

How might this improve emergency
medicine practice?

Beware of superficial-appearing scalp or
facial dog-bite injuries in infants, imaging
may reveal skull injuries that portend risk of
life-threatening complications.

Right) Computed tomography reconstruction demonstrating right frontal depressed skull
fracture (arrow) under small scalp puncture wound from a dog bite.
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room for examination.

Case Presentation: A 31-year-old female presented to the emergency department with abdominal
pain and a 15-centimeter bloody vaginal protrusion, which resulted during an attempted bowel
movement. Reduction of the mass was unsuccessful, and the patient was taken to the operating

Discussion: In patients with a history of vaginal hysterectomy, the vaginal cuff can dehisce and
abdominal contents may protrude through the vaginal canal. In this case presentation, the vaginal
mass was found to be omental tissue, which could be mistaken for a prolapse of vaginal mucosa.
Therefore, a proper pelvic exam is imperative, as prolapse through a cuff dehiscence can lead to
severe complications. [Clin Pract Cases Emerg Med. 2022;6(3):262-263.]

Keywords: vaginal cuff dehiscence; omental prolapse; vaginal mass.

CASE PRESENTATION

A 31-year-old female with a history of laparoscopic-
assisted vaginal hysterectomy two years prior presented by
ambulance to the emergency department with an acute onset
of abdominal pain and a vaginal protrusion that occurred while
straining to pass a bowel movement. Physical examination
was notable for a flat but slightly tender abdomen, normal
bowel sounds, scant vaginal bleeding, and a 15-centimeter
long, blood-tinged mass protruding from the vagina.

A brief and unsuccessful attempt at reduction was made
by the emergency physician. Obstetrics and gynecology was
consulted, and the patient was taken to the operating room for
exam under anesthesia.

DISCUSSION

The diagnosis was omental prolapse through vaginal cuff
dehiscence. Following a vaginal hysterectomy, the vaginal
cuff is closed surgically.! Occasionally, this site can dehisce,
allowing abdominal contents such as the small bowel or
omentum to enter the vagina or protrude through the vaginal
canal.>3 In existing literature, reports of prolapses of omentum
are uncommon, and photographed cases may illustrate an
anterior or apical vaginal bulge, as opposed to a completely

—
Image. External pelvic examination demonstrates a blood-tinged
mass (arrow) protruding from the vagina.

visible omental mass, as seen here.* Vaginal cuff dehiscence is
estimated to have a rate of 0.39%. It is more commonly seen
after total laparoscopic hysterectomy (1.35%) compared with
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laparoscopic-assisted vaginal hysterectomy (0.28%).*

Risk factors include trauma from sexual intercourse,
repetitive Valsalva maneuvers, smoking, malnutrition, anemia,
diabetes, immunosuppression, and corticosteroid use.” Cases
typically present as vaginal spotting or post-coital bleeding,
and occasionally as pelvic pressure or protrusion.”? Most cases
occur within weeks to months after the procedure, but some
can present years later. Patients are at risk for infection due
to exposure of peritoneal contents to vaginal and skin flora.
Management includes administration of broad-spectrum
antibiotics. Partial dehiscence can be managed with rest, but
large dehiscence is usually managed surgically.

This case highlights the importance of the pelvic exam in
patients with vaginal bleeding and abdominal pain, and care
should be taken to not mistake protruding omental tissue for
prolapsed vaginal mucosa.

Documented patient informed consent and/or Institutional Review
Board approval has been obtained and filed for publication of this
case report.
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What do we already know about this clinical
entity?

Vaginal cuff dehiscence is seen in patients
with a history of vaginal hysterectomy.
Abdominal contents can prolapse through
the vaginal cuff and protrude through the
vagina.

What makes this presentation of disease
reportable?

The image illustrates a rare photograph of
omental prolapse via cuff dehiscence.

What is the major learning point?

This condition will appear as a bloody mass,
which should not be mistaken for prolapsed
vaginal mucosa, due to risk of infection.

How might this improve emergency
medicine practice?

Immediate recognition allows for decreased
misidentification and decreased chance of
risk, such as infection of peritoneal contents.
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Case Presentation: A 21-day-old female presented to the pediatric emergency department with
swelling of the left groin. Physical examination revealed a soft, nontender abdomen and a two-
centimeter firm and fixed mass on the left aspect of her mons pubis. Point-of-care ultrasound
revealed a left inguinal hernia with incarcerated ovary.

Discussion: Inguinal hernias are common in the pediatric population. In female patients, particularly
those less than one year old, inguinal hernias most frequently contain an ovary rather than bowel; so
they require careful evaluation to protect future reproductive function. [Clin Pract Cases Emerg Med.

CASE PRESENTATION

A 21-day-old female presented to the pediatric emergency
department with swelling of the left groin, which was first
noticed while her family changed her diaper the morning
of presentation. They denied any redness or warmth over
the site but felt that she was fussier than normal overnight.
They reported that she fed normally that morning and had
her normal number of wet diapers. The patient was otherwise
healthy and born at 37 weeks gestation without complications.
On physical examination, the patient was well appearing with
a soft, nontender abdomen and an irreducible two-centimeter
(cm) firm and fixed mass on the left aspect of her mons pubis
that was tender to palpation.

A point-of-care ultrasound was performed and showed a
two-cm mass with follicles. A confirmatory formal ultrasound
was subsequently obtained, which showed a 2.1 x 1.1 x 2.1 cm
mass in the left perineal region with subcentimeter follicles
and flow demonstration, which confirmed the diagnosis of an
inguinal hernia with incarcerated ovary (Images 1-3). Pediatric
surgery was consulted, and the patient was taken to the
operating room for left inguinal hernia repair with reduction of
an incarcerated ovary.

DISCUSSION
Inguinal hernias in the pediatric population are more
commonly seen in premature infants, in male infants, and in

Image 1. Ultrasonography (transverse view) showing an
incarcerated ovary (arrow) within an inguinal hernia.

those less than one year old.! In female patients, particularly
those less than a year old, inguinal hernias most frequently
contain an ovary rather than bowel; so they require careful
evaluation to protect future reproductive function.? Prompt
ultrasound is important in females if the mass is not easily
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Image 2. Ultrasonography (sagittal view) showing an incarcerated
ovary (arrow) within an inguinal hernia.

Image 3. Ultrasonography with Doppler showing an incarcerated
ovary (arrow) within an inguinal hernia.

reducible, as forceful reduction of the mass could result in
torsion.? Ultrasound will differentiate the contents of the
hernia sac and determine whether appropriate blood flow is
present if an ovary is involved.* An irreducible ovary is at
higher risk for ovarian torsion, given alteration of anatomy,
and should be treated as a surgical emergency.’

The authors attest that their institution requires neither Institutional
Review Board approval nor patient consent for publication of this
case report. Documentation on file.

CPC-EM Capsule

What do we already know about this clinical
entity?

Inguinal masses are a common chief
complaint in infants presenting for
emergency care. Majority of these are
inguinal hernias and may contain bowel.

What is the major impact of the image(s)?
These images demonstrate an inguinal
hernia in a female containing an ovary
rather than bowel.

How might this improve emergency
medicine practice?

Point-of-care ultrasound to identify the
contents of an inguinal mass will improve
and expedite patient care and management.

Address for Correspondence: Nisha Polavarapu, MD, Hackensack
University Medical Center, Department of Pediatric Emergency
Medicine, 30 Prospect Ave, Hackensack, NJ 07601. Email: nisha.
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Case Presentation: A 41-year-old otherwise healthy male presented to the emergency department
with recurrent exertional near-syncope. He was eventually found to have a large pericardial cyst
causing an outflow obstruction. After resection of the cyst by cardiothoracic surgery, he had an
uneventful hospital course and was discharged seven days later with no recurrent syncopal episodes.

Discussion: We describe an otherwise healthy patient who exhibited symptomatic left ventricular
outflow obstruction from a pericardial cyst. These cysts are usually benign and asymptomatic,
although they can progress to cause significant morbidity or mortality. Surveillance is recommended
if no hemodynamic compromise is present. Patients who are symptomatic or have hemodynamic
compromise may undergo needle aspiration or thoracoscopy with resection. [Clin Pract Cases Emerg

CASE PRESENTATION

A 41-year-old male presented to the emergency department
(ED) describing recurrent, exertional presyncope. While
using a sitz bath, he became diaphoretic, short of breath,
and experienced one to two minutes of chest pain and
lightheadedness. Subsequently, the patient noted he would
have recurrence of these symptoms with minimal exertion.
Symptoms would resolve with rest. He denied history of
venous thromboembolism, prior exertional chest pain, or any
significant rectal bleed. In the ED, he was hemodynamically
stable. Physical examination demonstrated decreased left-sided
breath sounds but was otherwise normal. A plain film of his
chest revealed cardiomegaly vs underlying mass (Image 1). A
computed tomography angiography of his chest was obtained.

Images revealed a large pericardial cyst (Images 2 and
3). An emergent cardiology-performed echocardiogram
was performed showing the compression of the inferior left
ventricle. High sensitivity troponin and D-dimer were both
negative. He was admitted to the hospital and his pericardial
cyst was resected by cardiothoracic surgery the following day.
Histopathology demonstrated a benign thymic mass. He had
an uneventful hospital course and routine follow-up without
return of his shortness of breath or presyncopal episodes.

Image 1. A plain film radiograph of the chest revealing
cardiomegaly with a left lower lobe opacity versus mass outlined
by arrows.

DISCUSSION

Pericardial cysts are generally asymptomatic, benign masses.
However, they occasionally can cause chest pain and/or shortness
of breath. They typically form at the cardiophrenic angle.' They
are usually asymptomatic but can occasionally cause cardiac
tamponade or outflow obstruction. Echocardiography is a key
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Image 2. A computed tomography angiogram revealing a large cystic
lesion in the left lower and mid-chest abutting the mediastinum and
left heart border measuring 20 x 11 x 17 centimeters. The arrows
outline the mass.

Image 3. A computed tomography angiogram revealing the large
pericardial cyst in an axial cut outlined by the arrows.

diagnostic imaging modality to determine management in these
cases. Management typically involves serial echocardiograms if
the cycsts are asymptomatic.” Treatment options consist of needle
aspiration or thoracoscopy with resection depending on the size
of the cyst and symptoms resulting from the cyst. The most
worrisome complications of pericardial cysts include cardiac
tamponade, heart failure, atrial fibrillation, outflow obstruction,
and airway collapse.’ Our patient demonstrated compression
of the inferior wall of the left ventricle, which could potentially
progress to sudden cardiac death by pericardial tamponade.*
Pericardial cysts and other mediastinal masses are important
considerations in the differential diagnosis of syncope to
clinicians, and they may not be able to be differentiated on
radiograph alone. The cysts can manifest with similar clinical
presentations as more common etiologies. Transthoracic
echocardiogram may be indicated during the emergent work-
up of these patients especially if they present with exertional
symptoms, unstable vital signs, or abnormal chest radiography.

CPC-EM Capsule

What do we already know about this clinical
entity?

Pericardial cysts are usually asymptomatic
and benign but can occasionally cause
cardiac tamponade or outflow obstruction.

What is the major impact of the image(s)?
Pericardial cysts are important
considerations in the differential diagnosis
of syncope to clinicians, and they may not
be able to be differentiated on radiograph
alone.

How might this improve emergency
medicine practice?

Cardiomegaly on plain radiograph has a
broad differential and echocardiography is
key in assessing cardiovascular effects of
pericardial cysts.

The authors attest that their institution requires neither Institutional
Review Board approval nor patient consent for publication of this
case report. Documentation on file.
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Case Presentation: A snowmobile racer fell from his sled and was run over by another, sustaining
“shark bite” to his hand and leg. He was evacuated to a trackside medical trailer where the
characteristic wounds were felt to require further exploration at a hospital.

Discussion: “Shark bite” is a colloquial term for lacerations sustained from metal studs attached
to a snowmobile’s track. “Shark-bite” lacerations may be more prone to complications than

other lacerations commonly sustained in motorsports events. [Clin Pract Cases Emerg Med.
2022;6(3):268-269.]

Keywords: Snocross; laceration; shark bite; motorsport; wound.

CASE PRESENTATION

A 30-year-old male Snocross (competitive snowmobile
racing) rider fell from his snowmobile and was run over
by another rider. An emergency medical technician who
evaluated him trackside found a painful, bloody hand and
ripped pants saturated with blood. The patient was able to
be transported to a trackside medical trailer. Physical exam
was significant for a right hand (Image 1) open laceration
dorsally with fourth and fifth digits held in passive flexion
with sensation intact, and left leg (Image 2) with several linear

Image 2. Image of the left thigh and calf demonstrating four
deep lacerations as well as multiple abrasions. These lacerations
(arrows) are referred to as “shark bite” in the world of Snocross
competition due to their resemblance to wounds experienced by
those in a shark attack. They occur when the rider is run over

by the metal treads of the snowmobile track. They are powerful
enough to tear through the racer’s thick winter gear to cause
these deep lacerations.

Image 1. Image of the patient’s right hand on presentation to the

hospital, demonstrating a laceration (arrow) to the dorsal side . . .
between the fourth and fifth metacarpals. Patient had weakness lacerations extending at least into the subcutaneous fat. The

to extension of the right fingers and was found to have extensor “shark bite” associated with metal cleats from a snowmobile
tendon lacerations. track can be deep, contaminated, associated with significant
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underlying injury, and prone to tetanus. The wounds were
covered with saline-soaked gauze and wrapped. The hand was
placed in a volar splint of malleable aluminum and wrapped
with an elastic bandage. The patient was transported to a local
hospital by private vehicle.

\
Image 3. After washout and repair in the operating room, the leg
in the image demonstrates closure of the lacerations (arrows) to
the left lower extremity.

DISCUSSION

Orthopedic injuries from snowmobile accidents have
been documented previously.! However, soft tissue injuries
from snowmobile track, known as “shark bite” have not
been previously described in the literature. Shark bite can
be a major injury associated with snowmobiles or other
recreational vehicles that rely on studded tracks for traction;
emergency physicians in winter climates should be aware
of this type of injury. While the repair of a laceration is
commonplace for an emergency physician, consideration
needs to be made for antibiotics and tetanus vaccination of
these patients due to the nature of their injuries. Snowmobile
tracks frequently contact soil and contaminated snow and
could become broken and dislodged in these wounds.
Clostridium tetani is a pathogen whose spores can survive in
the soil during the winter.

Patient consent has been obtained and filed for the publication of
this case report.

CPC-EM Capsule

What do we already know about this clinical
entity?

No similar information on the mechanism
of this injury or images of the injury can be
found in the literature. Standard wound care
for lacerations is well known.

What is the major impact of the image(s)?
Bringing forth images not currently in the
literature along with the unique name of
“shark bite” that coincides with the injury
and its mechanism.

How might this improve emergency
medicine practice?

Providing physicians with these images
provides knowledge of what to expect when
encountering a snowmobile track laceration
for those who do not often see them.
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Case presentation: We present the case of an older male with point-of-care-ultrasound (POCUS)
imaging consistent with retinal detachment who was instead found by ophthalmology to have a
ruptured arterial microaneurysm with vitreous and preretinal hemorrhage. The patient later had
complete resolution of his symptoms. We discuss this retinal detachment “mimic.”

Discussion: Preretinal hemorrhage is an uncommon condition that can be mistaken for
ophthalmologic emergencies such as retinal detachment. The images and videos shown here add to
the body of evidence that POCUS is useful in diagnosing pre-retinal hemorrhage but must be differ-
entiated from retinal detachment. These images also emphasize the need for further research and
application of POCUS for the identification of preretinal hemorrhage. [Clin Pract Cases Emerg Med.

Keywords: point-of-care ultrasound; preretinal hemorrhage; retinal detachment.

CASE PRESENTATION

A 64-year-old male presented to the emergency
department (ED) with sudden, dark, “curtain-like” painless
vision loss in his right eye after heavy lifting three days
earlier. Vision loss had since resolved; however, the patient
complained of continued persistent floaters and blurriness.
Visual acuity in his left eye was 20/20 and 20/60 in his right
eye without diplopia. He had intact extraocular movements
with pupils equal and reactive to light. Intraocular pressure
was 13 millimeters of mercury in both eyes. Point-of-care
ultrasound (POCUS) findings were concerning for a retinal
detachment and vitreous hemorrhage (Video). The patient was
not on any blood thinner medication. No further workup was
obtained in the ED and ophthalmology consult determined
the final diagnosis to be a ruptured arterial microaneurysm
at the superotemporal arcade with vitreous and preretinal
hemorrhage.

DISCUSSION
Valsalva retinopathy is an uncommon condition most
typically seen in young males following sudden increases in

intra-abdominal pressure from activities such as vomiting

or, as in the case of our patient, weightlifting, which cause

a spontaneous rupture of ocular capillaries.! While this
condition is mostly self-limited with a favorable visual
prognosis, it is imperative to distinguish this condition from
other ophthal-mologic emergencies that require immediate
intervention, such as a retinal detachment. Diagnosing retinal
detachment via POCUS has been shown to have a sensitivity
of 97% and specificity of 88%.> Ultrasound findings of a
bright, continuous, folded membrane with independent
excursion upon recruitment of extraocular muscles while
visualizing the optic nerve are highly suggestive of a

retinal detachment but cannot rule out a ruptured arterial
microaneurysm based on POCUS alone.’

Thus, these ultrasound findings warrant an
ophthalmologic consult for definitive diagnosis and treatment.
While this is not a diagnosis typically made by an emergency
physician, it is important for the emergency physician to be
aware of such retinal detachment “mimics” when discussing
with consultants and patients, especially when valsalva
is involved in the history. In these cases, however, retinal

Clinical Practice and Cases in Emergency Medicine

270

Article in Press



Kester et al. POCUS to Distinguish Retinal Detachment and Ruptured Arterial Microaneurysm

detachment remains the “must not miss” diagnosis.

Video. Point-of-care ultrasound on patient’s right eye demonstrating a CPC-EM Capsule

bright, echogenic undulating membrane extending across the posterior o

vitreous area that is highly concerning for retinal detachment. What do we already know about this clinical
entity?

Documented patient informed consent and/or Institutional Review We know about the treatment and

Board approval has been obtained and filed for publication of this management of preretinal hemorrhage and

case report. retinal detachment but not how the two

entities differ diagnostically.

Address for Correspondence: Rachel Kester, MD, Madison

Army Medical Center, Department of Emergency Medicine, 9040 What is the major impact of the images?
Jackson Avenue, Tacoma, WA 98431. Email: Rachel.m.kester2. Preretinal hemorrhage appears similar to
mil@mail.mil. retinal detachment on orbital ultrasound.

Confilicts of Interest: By the CPC-EM article submission

agreement, all authors are required to disclose all affiliations, How might this improve emergency

funding sources and financial or management relationships that me.dicine practice?

could be perceived as potential sources of bias. The authors Point-of-care-ultrasound can be used to
disclosed none. The views expressed here are those of the diagnose preretinal hemorrhage, while
authors and do not reflect the official policy of the Department of demonstrating that ophthalmologic

the Army, the Department of Defense, or the U.S. Government. emergencies such as retinal detachment

Copyright. © 2022 Kester. This is an open access article cannot be ruled out.

distributed in accordance with the terms of the Creative Commons

REFERENCES
1. Waikar S, and Srivastava VK. Valsalva retinopathy in a young healthy hemorrhage, and vitreous detachment in the emergency department.
individual. Med J Armed Forces India. 2013;69(2):193-5. JAMA Netw Open. 2019;2(4):e192162.
2. Lahham S, Shniter I, Thompson M, et al. Point-of-care 3. Garcia K, Jakubowski J, Archer L. Pre-retinal hemorrhage on point-
ultrasonography in the diagnosis of retinal detachment, vitreous of-care ultrasound. Clin Pract Cases Emerg Med. 2018;2(3):274-5.

Articles in Press 271 Clinical Practice and Cases in Emergency Medicine



1y CALAAEM

CALIFORNIA CHAPTER DIVISION OF THE
AMERICAN ACADEMY OF EMERGENCY MEDICINE

BENEFITS

Western journa/ of Emergency Medicine Subscription
- CAL/AAEM News Service email updates
- Discounted AAEM pre- conference fees
- .And more! : ,

CAL/AAEM NEWS SERVICE

Healthcare industry news
- Public policy

" - Government issues

- Legal cases and court deC|S|ons

In collaboratlon with our official Journal

‘ / ‘ / eS t E M Integrating Emergency Care
with Population Health

f FACEBOOK.COM/CALAAEM ‘ FOLLOW US @CALAAEM

HTTP://WWW.CALAAEM.ORG



CALIFORNIAACEP

20

ANNIVERSARY





