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A 40-year-old man presents to the emergency department with headache, nausea and paresthesias,
with subsequent fever and mental status change. Magnetic resonance imaging showed increased
fluid-attenuation inversion recovery signal involving multiple areas of the brain, including the pons.
This case takes the reader through the differential diagnosis of rhombencephalitis (inflammation of
the hindbrain) with discussion of the unanticipated ultimate diagnosis and its treatment. [Clin Pract
Cases Emerg Med. 2020;4(4):499–504]

CASE PRESENTATION (Dr. Rubenstein)
A 40-year-old male was brought by a friend to the
emergency department (ED) for evaluation with a chief
complaint of headache. The patient reported a headache
that was diffuse, severe in intensity, throbbing in nature,
and gradual in onset. The headache started when he lay
down to sleep that evening. It was associated with nausea
and numbness and tingling in his bilateral hands and feet.
The headache was preceded by several hours of fatigue and
generalized weakness. The patient drank six 12-ounce beers
before going to bed. The friend at the bedside explained
that he typically drank that amount, and expressed concern
because the patient seemed much more intoxicated than he
typically would be after drinking that amount.
The patient had a past medical history of depression and
anxiety. He had a surgical history of an open reduction and
internal fixation of a right calcaneal fracture 10 years prior.
He took sertraline 100 milligrams (mg) daily, and had no drug
allergies. He smoked one pack of cigarettes per day and was
a daily drinker, but had not experienced alcohol withdrawal.
He denied use of illicit drugs. Family history was notable for
a cerebrovascular accident and myocardial infarction in his
parents, and vertigo in a sibling. He worked as a contractor for
a gas and electric company, and spent most of his day outside.
He had no recent travel history. A review of systems revealed
a one-week history of right ankle pain, swelling, and redness
that the patient attributed to a “spider bite.”
The patient was alert, oriented, and uncomfortable but
non-toxic appearing on the initial exam. His temperature

Volume IV, NO. 4: November 2020

was 36.8° Celsius (C), with a heart rate of 71 beats per
minute, blood pressure (BP) of 139/83 millimeters (mm) of
mercury, and an oxygen saturation of 98% on room air with
a respiratory rate of 16 breaths per minute. He weighed
82.6 kilograms (kg), was 1.96 meters tall with a body mass
index of 22.5 kg/m2. He appeared well developed and well
nourished. His head was normocephalic and atraumatic. He
had moist mucous membranes, without oral lesions, and
with a normal oropharynx. Pupils were 2 mm, equal, and
sluggishly reactive to light. His extraocular movements
were normal. There was no scleral icterus or conjunctival
pallor. Visual acuity was grossly normal. The neck was
supple without cervical lymphadenopathy, meningismus, or
midline or paraspinal cervical spine tenderness. Heart was
regular rate and rhythm, without murmur, rubs, or gallops.
Breath sounds were clear bilaterally without wheezing,
rhonchi, or rales. Abdomen was soft and nontender, without
rebound, guarding, or rigidity, and with normoactive bowel
sounds. Extremities were warm and well perfused with
good distal pulses.
There was a small area of blanching erythema and
ecchymosis in the right lateral malleolar region. There was no
increased warmth, edema, other evidence of trauma, or painful
or limited range of motion of the ankle. Neurologic exam
showed cranial nerves II-XII intact, 4/5 strength throughout
the bilateral upper extremities, 5/5 strength throughout the
bilateral lower extremities, with normal tone, and normal
sensation throughout. Speech was clear and fluent, and mood
and affect were appropriate. Skin was warm and dry. A
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40-year-old Male with a Headache and AMS
papular rash was noted on his lower extremities (Image). It did
not involve the palms or soles.

Table 1. Blood laboratory results of a 40-year-old male with a
headache and altered mental status.
Complete blood
cell count
Patient value
Normal
White blood cells

9.4 K/mcL

Hemoglobin

13.4 g/dL

14 - 18 g/dL

Hematocrit

38.5 %

42.0 - 52.0 %

244 K/mcL

130 - 400 K/mcL

Platelets

4.8 - 10.9 K/mcl

Differential
Polymorphonuclear
leukocytes

46 %

Lymphocytes

40 %

Monocytes

13 %

Eosinophils

0%

Serum chemistries
Sodium

Image. Left lower extremity rash of a 40-year-old male who
presented with a headache and altered mental status.

The patient’s initial laboratory testing results are
shown in Table 1. His electrocardiogram showed a normal
sinus rhythm, with normal axis, normal intervals, and no
ST-segment elevation, depression, or T-wave inversions.
Two hours after his initial evaluation, he began vomiting
and complained of dysarthria, dysphagia, and vertigo.
Tongue fasciculations were present. He received a dose
of metoclopramide. Due to concern for an acute cerebral
vascular accident, a computed tomography (CT) of the
head, and a CT angiography of the head and neck were
subsequently performed and showed no acute abnormality.
Neurology was consulted, and a magnetic resonance
imaging (MRI) of the brain without contrast was obtained
per their recommendation. The MRI was markedly limited
by motion artifact and was of poor diagnostic quality.
As described by radiology, the image showed foci of
increased fluid-attenuation inversion recovery (FLAIR)
signal involving portions of the cortex of the frontal lobes
bilaterally, deep periventricular white matter, left side
of midbrain, throughout the pons, and in the deep left
cerebellar hemisphere.
The patient was reassessed when he returned from MRI.
His BP and heart rate were relatively unchanged, but he
was febrile (38.4°C). The patient had become somnolent
and he was no longer managing his oral secretions. It was
determined that he was no longer adequately protecting
his airway. He was intubated without complication, blood
cultures were drawn, and he was started on empiric broadspectrum intravenous (IV) antibiotics. A lumbar puncture was
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137 mmol/L

136 - 144 mmol/L

Potassium

3.4 mmol/L

3.5 - 5.3 mmol/L

Chloride

102 mmol/L

98 - 107 mmol/L

Bicarbonate

24 mmol/L

22 - 32 mmol/L

Anion gap

11

2 – 11

11 mg/dL

7 - 25 mg/dL

Creatinine

0.77 mg/dL

0.90 - 1.30 mg/dL

Glucose

206 mg/dL

75 - 110 mg/dL

Calcium

8.9 mg/dL

8.6 - 10.3 mg/dL

Magnesium

1.7 mg/dL

1.8 - 2.5 mg/dL

Total protein

7.7 g/dL

6.0 - 8.1 g/dL

Albumin

3.9 g/dL

3.3 - 4.6 g/dL

Aspartate
aminotransferase

26 IU/L

15 - 41 IU/L

Alanine
aminotransferase

36 IU/L

7 - 52 IU/L

Alkaline
phosphatase

72 IU/L

32 - 91 IU/L

Total bilirubin

36 mg/dL

0.10 - 1.30 mg/dL

Blood urea nitrogen

Ammonia
36 umol/L
16 - 53 umol/L
K, thousand; mcL, microliter; g, grams; dL, deciliter; mmol, millimole;
L, liter; mg, milligram; IU, international units; umol, micromole.

performed and cerebrospinal fluid (CSF) was obtained. The
results are shown in Table 2. A diagnostic test was sent, which
confirmed the diagnosis.
CASE DISCUSSION (Dr. Alblaihed)
Headache is one of the most common complaints seen
in the ED. When a patient presents with headache, fever, and
neurological symptoms, such as altered mental status, this is
extremely concerning for encephalitis or meningoencephalitis.
I began by looking at the causes of altered mental status.
These can include anoxic or ischemic insults, metabolic
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Table 2. Cerebrospinal fluid results of a 40-year-old male with a headache and altered mental status.
Test
Glucose
Protein
White blood cells (WBC) (Tube 1, Tube 4)

Normal

102 mg/dL

50 - 80 mg/dL

177 mg/dL

15 - 45 mg/dL

39 mm3 , 54 mm3

0 - 5 mm3

4 mm3 , 0 mm3

0 - 5 mm3

96 %, 54 %

3-7%

2 %, 2 %

28 - 96 %

2 %, 8 %

16 - 56 %

Red blood cells (Tube 1, Tube 4)
Neutrophils (Tube 1, Tube 4)
Lymphocytes (Tube 1, Tube 4)
Monocytes (Tube 1, Tube 4)
Gram stain

Patient value

Few WBC. No organisms seen.

Color

Colorless

Clarity
Clear
dL, deciliter; mg, milligram; mm3, cubic millimeters; WBC, white blood cells.

derangements, nutritional deficiency, trauma, and toxins
or medications effects. Systemic infections can present as
delirium, while traumatic brain injury, malignant hypertension,
and seizures can cause encephalopathy. Rare causes include
Hashimoto’s encephalopathy, mitochondrial cytopathy, and
paraneoplastic syndromes.1 I went back to see if there were
clues in the patient presentation that could help me narrow
down this wide differential diagnosis.
The patient presented with one week of ankle pain,
redness, and swelling due to a “possible bite.” He had
suddenly developed fatigue, generalized weakness, and
muscle aches over the prior day. He then began to complain
of a headache that was severe, generalized, throbbing, and
started when he lay down. This headache was associated
with nausea and paresthesias. On exam he had sluggish
pupils, although this is nonspecific. His ankle showed normal
range of motion but also had a small area of ecchymosis and
erythema (possible bite). He had a rash. His neurological
exam was incomplete. It would have been helpful to know
details of the cerebellar exam since the patient had complained
of vertigo. It is unclear whether the patient had a normal gait
or if nystagmus was present. Regarding the vital signs and
laboratory results, nothing was overtly concerning.
During his ED evaluation he became dizzy, dysarthric,
and had dysphagia. He was treated with IV fluids (IVF)
and metoclopramide. This raised my concern for serotonin
syndrome, especially because he was taking sertraline at
home. It was reassuring that there were no reports of muscle
stiffness or rigidity, hyperthermia, tachycardia, dilated
pupils, or hypertension. Another concern was that the patient
developed central pontine myelinolysis (CPM) from the IVF.
Although he did not suffer from hyponatremia, CPM can
occur unrelated to the sodium concentration in malnourished,
chronic alcohol abusers by means of increasing the
extracellular osmotic pressure upon refeeding. However, this
patient had no history of starvation or malnutrition. The CT
and CT angiography that were done were reportedly normal.
Volume IV, NO. 4: November 2020

Within hours of his presentation to the ED, he developed
tongue fasciculation which, to me, usually means alcohol
withdrawal; however, there are many other causes such as
lower motor neuron disease, muscle-specific receptor tyrosine
kinase, myasthenia gravis, brainstem lesions, base of skull
tumors, radiation of the skull base, unilateral hypoglossal
neuropathy, and syringomyelia.2 Following his MRI, he
required intubation for altered mental status. His course was
acute and rapidly progressing. This will help me eliminate
chronic processes as a cause for his presentation.
Other things I noticed were that he was febrile, with a
normal heart rate, oxygen saturation, and BP. Fever without
tachycardia (Faget sign) is associated with several tick- and
mosquito-borne illnesses. The patient had CSF results that
were nonspecific, most likely viral etiology; however, with
“clearing” of the red blood cells, it is unlikely to be herpes
simplex virus. The MRI showed increased FLAIR signal to
the pons (more on the left), frontal subcortical, genu of the
corpus callosum, frontal parasagittal, and the periventricular
as well as cerebellar (left) areas. These are findings of atypical
rhombencephalitis (hindbrain).
To summarize: This is a 40-year-old man with a fever,
headache, neurological symptoms, rash, ankle swelling, and
tongue fasciculations whose symptoms progress to bulbar
weakness requiring intubation. His MRI is concerning for
rhombencephalitis.
Putting the clinical picture together, the MRI was my
biggest clue to narrowing down my differential diagnosis.
Rhombencephalitis, inflammation affecting the hindbrain,
was present on the MRI as well as frontal and periventricular
FLAIR. Adding to that the acuity of presentation, and
the possible “bite” to the ankle, I came up with a list of
diagnoses (Table 3).
The causes of rhombencephalitis that are consistent
with this patient’s presentation and, therefore, remain on my
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Table 3. Causes of rhombencephalitis.3
Infection
Viral

•
•
•
•
•
•

Rabies
Enterovirus 71
Herpes simplex virus (HSV)
Epstein-Barr virus (EBV)
Human herpesvirus 6 (HHV6)
Flaviviruses (eg, West Nile virus and
Japanese encephalitis virus)
• Eastern equine encephalitis

Bacterial

• Listeria
• Mycobacterium tuberculosis
• Rickettsia, Borrelia burgdorferi, Salmonella
typhi, Legionella bozemanii, and
Mycoplasma pneumoniae (rarely causes
encephalitis but can involve the brainstem)
• Pneumococcus

Autoimmune

• Behçet disease (most common
autoimmune cause)
• Multiple sclerosis
• Systemic lupus erythematosus
• Acute disseminated encephalomyelitis
• Progressive multifocal
leukoencephalopathy
• Paraneoplastic syndromes

Other

• Lymphoma (rare)

•

differential diagnosis are the following (similarities with the
case are in bold):

•

• West Nile encephalitis (WNE):4
• Endemic to the United States, typically through
mosquito bite
• Rapid onset
• “Flu-like symptoms” with nausea, vomiting, myalgias,
fever, headache, rash, tongue fasciculations
• Neurological symptoms include lower motor neuron
weakness, flaccid paralysis, and paresthesias
• MRI findings show abnormalities in the pons
• White blood cell count is usually normal
• CSF is nonspecific but may show a viral picture
similar to this patient’s
• Eastern equine encephalitis (EEE) (Acute disseminated
encephalomyelitis):5
• Extremely rare, typically transmitted through mosquito
or snake bite (copperhead and cottonmouth)
• 4-10 days incubation
• Fever, chills, malaise, arthralgia, and myalgia
• Encephalitis develops after several days
• Diagnosed by detecting EEE virus immunoglobulin
(Ig) M in CSF
• Listeria rhombencephalitis:6
• The most common cause of rhombencephalitis, usually
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•

•

in immunocompetent patients
• Biphasic illness.
• Prodrome of <16 days, fever, nausea, vomiting,
headache
• Followed by neurological symptoms: cranial
nerve palsy (VI, VII), cerebellar dysfunction,
motor dysfunction, sensory dysfunction, altered
mental status
• Rash can be present
• CSF analysis shows:
• Neutrophilia and lymphocytosis
• Increased protein with normal glucose
• Cultures can be negative
• Polymerase chain reaction (PCR) may be negative
• MRI is diagnostic: predilection for the dorsal brain
stem and cerebellum, specifically the floor of the
fourth ventricle.
Rocky Mountain spotted fever (RMSF) encephalitis:
• Transmitted via tick bite
• Progresses over days
• Fever, headache, myalgia, nausea
• Delayed petechial rash starting over the ankles and
wrists
• Joint swelling can be present
• Neurological symptoms including ataxia, seizures,
dysarthria
• MRI: increased intensity in perivascular spaces7
• Labs will show thrombocytopenia, elevated
transaminases, hyponatremia
Lyme neuroborreliosis:
• Encephalitis is rare in Lyme disease
• Slower onset
• Fever, myalgia, headache, arthritis, rash
• Diagnosed with Lyme PCR in CSF; it has variable
sensitivity
• MRI: foci of periventricular / subcortical T2
hyperintensity, nerve root enhancement, and
meningeal enhancement8
Anaplasmosis (human granulocytic ehrlichiosis):9
• Symptoms range from asymptomatic to fatal
• Tick bite → 5-day incubation → fever, myalgia,
headache, nausea, arthralgia, possibly rash
• Neurological symptoms include facial palsy,
demyelinating polyneuropathy, brachial plexopathy
• Rarely involves the central nervous system
• Leukopenia, thrombocytopenia, elevated liver enzymes
• Wright or Giemsa-stained blood smears (25-75%
sensitive)
• PCR up to 90% sensitive before antibiotics are given
• Diagnosed by detecting IgM, IgG by
immunofluorescence
Ehrlichiosis:
• Symptoms start 1-2 weeks after tick bite
• Commonly fever, chills, severe headache, myalgias,
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and a maculopapular rash
• Less common symptoms include nausea, vomiting,
and confusion
• Can include meningoencephalitis, seizures and coma
• Rarely peripheral neuropathies and cranial neuritis
• Borrelia miyamotoi:
• Transmitted via the same tick as Lyme disease.
• Similar symptoms as Lyme disease (minus rash)
• Fever, headache, fatigue, myalgia
• Labs may be normal, or may show leukopenia,
thrombocytopenia, elevated liver enzymes, proteinuria
• Detectable by PCR
• Q fever (Coxiella burnetii):
• Fever, headache, sore throat, malaise, nausea,
diarrhea, chest pain, nonproductive cough, pneumonia,
and hepatitis
• Neurological manifestations occur in about 1% of
patients and include meningitis, encephalitis, myelitis
and/or peripheral neuropathy
• Detected by indirect immunofluorescence assay.
Putting together the patient’s clinical presentation, I
think the most likely cause is an infectious encephalitis due
to a tick bite. As with many other tick-borne diseases, the
symptoms and labs are largely non-specific, thus confounding
the diagnosis and making it difficult to pinpoint the exact
etiology. Based on the reasoning above, the items remaining
on my differential diagnosis are RMSF, WNE, listeria
rhombencephalitis, anaplasmosis, Q fever, ehrlichiosis, and
Lyme neuroborreliosis. Although neurological involvement
in West Nile virus (WNV) encephalitis is <1%, patients who
have the disease have tongue fasciculations, lower motor
neuron disease and weakness, and local paresthesia. It has
a rapid progression, similar to this patient, and the MRI
findings involve the pons, which is also similar to this patient.
I conclude that WNV is the culprit in this case, and the
diagnostic test would be a CSF IgM for WNV.
CASE OUTCOME (Dr. Rubenstein)
The diagnostic test was an Ehrlichia PCR, which
detected Ehrlichia ewingii. The patient was admitted to the
intensive care unit (ICU), and was continued on vancomycin,
ceftriaxone, ampicillin, and acyclovir. Per neurology and
radiology, possible etiologies of the MRI findings included
multifocal infectious processes, encephalitis, and acute
disseminated encephalomyelitis.
While in the ICU, additional history was obtained from
the patient’s wife. She reported that he had intermittent fevers
for several days preceding admission and multiple recent tick
and mosquito bites. She also stated that he had a several-year
history of recurrent sinusitis, bronchitis, and pneumonia.
He was subsequently started on doxycycline with concern
for tick-borne illness. With a history of recurrent upper and
lower respiratory tract infections, there was concern that
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an undiagnosed underlying immunodeficiency could have
contributed to his severe course.
Unfortunately, over the next several hours, the patient’s
clinical condition worsened. He was persistently hyperpyrexic
despite antipyretics, BPs were labile, and neurologic exam
revealed bilaterally fixed and dilated pupils. A repeat CT of
the head was performed and showed interval development of
significant edema, and a small area of hemorrhage with mass
effect and midline shift. All sedating medications were held,
and he remained unresponsive with loss of oculocephalic,
corneal, and gag reflexes. An electroencephalogram was
obtained and showed no variability or reactivity, further
indicative of a poor prognosis.
After discussion with the family, and in consideration of
the patient’s wishes, he was transitioned to comfort care with a
plan for compassionate ventilator weaning. Within three days of
his initial presentation, the patient died. The cause of death was
hemorrhagic encephalitis leading to cerebral edema and brain
herniation. Two days posthumously, the ehrlichia PCR resulted.
RESIDENT DISCUSSION
Ehrlichiosis, a zoonosis, describes an illness caused
by bacteria of the genus Ehrlichia, most commonly E.
chaffeensis, and E. ewingii. They are obligate intracellular
pathogens and were discovered to cause disease in humans
in 1986, and in 1999, respectively.10,11 The incidence and
prevalence of ehrlichiosis has been steadily increasing
since it was discovered. The disease primarily occurs in the
geographic distribution of its arthropod vector, the lone star
tick (Amblyomma americanum): South Central, Midwest,
and Eastern United States. The vertebrate reservoir for E.
chaffeensis is deer, while E. ewingii is found in both deer and
dogs. The peak transmission of Ehrlichia occurs in summer
and peaks in June and July.12 Ehrlichiosis is overwhelmingly
transmitted through tick bites, but the disease has been
transmitted through blood transfusion, kidney transplantation,
and direct contact with a slaughtered deer.13
The signs and symptoms of ehrlichiosis typically occur
within 5-14 days after the bite of an infected tick. Signs and
symptoms in the first few days of illness most commonly
include fever, as well as headache, malaise, myalgias, and
confusion. Rash occurs in less than 30% of adults and up
to 60% of children. The rash is nonpruritic and can vary in
appearance from petechial to maculopapular to macular.
Late signs and symptoms include encephalitis, meningitis,
coagulopathies, organ failure, and death. Risk factors for
severe disease include an immunocompromised state, the
extremes of age, and delayed treatment.14
The workup in the ED will depend on the presenting
symptoms and severity of illness. It is important to note that
the tick bite is not painful, and it is unlikely that your patient
will remember being bitten. It is the job of the clinician
to keep tick-borne illnesses such as ehrlichiosis on the
differential diagnosis for patients presenting with nonspecific
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febrile illnesses in an endemic area, especially during peak
transmission months in the summer. A thorough history should
include a history of recent tick bites and exposure to wooded
areas or high grass.
In a patient with fever, altered mental status, or headache of
uncertain origin, a lumbar puncture should be considered. Most
commonly, CSF analysis shows lymphocytic pleocytosis with
elevated protein. The most common lab abnormalities found in
patients with ehrlichiosis include leukopenia, thrombocytopenia,
transaminitis, elevated lactate dehydrogenase, and elevated
alkaline phosphatase. The CSF and laboratory findings are
nonspecific and cannot definitively diagnose ehrlichiosis.
Treatment for ehrlichiosis should not be delayed by the lack
of a diagnosis. If there is a suspicion, treatment should be started
immediately. Ehrlichiosis can be diagnosed by PCR, serology,
immunohistochemical assay and culture, and blood-smear
microscopy; however, these are not universally available. Which
test to send should be decided based on institutional availability
and in consultation with an infectious disease expert.
Doxycycline is the treatment of choice for ehrlichiosis
in patients of all ages. The dosing regimen for adults is 100
mg either orally or IV, twice daily. For children less than
45 kg, the dose is 2.2 mg/kg/dose, either IV or orally, twice
daily. In a child less than or equal to eight years of age,
doxycycline should still be administered, as the benefits of
treatment outweigh the risks of potential adverse effects.
There is evidence that a short course of doxycycline does not
result in permanent teeth staining or enamel hypoplasia. The
minimum recommended course of doxycycline is five to seven
days, and treatment should continue at least three days after
the subsidence of fever or until there is evidence of clinical
improvement. In a critically ill patient, or in a patient with
severe disease, typical broad-spectrum antibiotic coverage
should be started along with doxycycline, as the presentation is
nonspecific and can overlap with many other disease processes.
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We present three medicolegal cases of medical negligence settled out of court. These cases all
involved patients who presented to the emergency department (ED) with a suspected diagnosis of
kidney stone. Highlighted are the importance of patient communication, addressing incidental findings
found during a patient’s ED visit, anticipating complications, and the need for thorough documentation.
[Clin Pract Cases Emerg Med. 2020;4(4):505–508.]
Keywords: Malpractice; kidney stone; contributory negligence.

INTRODUCTION
Many emergency physicians (EP) recognize the need
for a complete laboratory evaluation and imaging to evaluate
a patient’s presenting complaint within the emergency
department (ED). Frequently, the importance of communicating
with patients on incidental findings and ensuring they have a
clear understanding of the discharge plan is not recognized.
Complications of the diagnosis should also be anticipated
and discussed. Three cases below illustrate how these factors
can lead to medical negligence and financial liability. We
also review the legal defenses of contributory negligence and
comparative fault as a tool to decrease provider liability.
CASE 1: Kline versus St. Luke’s University Health Network
et al
A 49-year-old male with a history of kidney stones
presented to the ED with severe back pain and trouble urinating.
A computer axial tomography (CT) of the kidneys, ureter
and bladder (KUB) was obtained and the study confirmed the
presence of kidney stones in both kidneys, as well as a ureteral
stone obstruction. In addition to the stones, the radiologist noted
that there was a large hematoma or blood clot that could have
been a mass in the bladder wall. The patient was discharged
with a kidney stone diagnosis and advised to schedule an
appointment with a urologist within three to five days. The
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patient returned a year later with worsening symptoms and was
diagnosed with a tumor that had overtaken the majority of his
bladder. Surgery to remove the tumor was unsuccessful.
Further review confirmed that it was the identical mass
identified on CT a year earlier. The operation also revealed
that the mass had evolved into an advanced cancer. The patient
denied that he had been informed about the tumor when he was
sent home with the diagnosis of kidney stone. Furthermore,
he claimed that if he had been told about the mass, he would
have more seriously heeded his doctor’s instructions to see a
urologist. The patient brought suit as a plaintiff claiming that
the delay and ambiguity of his diagnosis significantly decreased
his chances of survival, in addition to subjecting him to another
more invasive surgery. Although the defendants admitted that
the radiologist’s notes indicated that the mass was potentially
malignant, they contended that the patient was well informed
about the mass and instructed to see a urologist, alleging that
it was the patient’s very own negligence that caused the harm
by not complying with the discharge orders. A settlement of 10
million dollars was rewarded.1
CASE 2: Anonymous versus Anonymous
A 49-year-old female presented to the ED with abdominal
pain. A CT was performed showing an obstructing kidney
stone. A urinalysis was ordered by the EP to rule out urinary

505

Clinical Practice and Cases in Emergency Medicine

Jacobson et al.

Medicolegal Lessons Learned
tract infection (UTI); however, nursing staff never obtained
the specimen and the EP discharged the patient knowing that
it had not been obtained. The patient presented a second time
and ultimately died three days later from severe urosepsis
secondary to an untreated UTI. A lawsuit was initiated for
failure to complete the testing ordered, ultimately leading to
delay in diagnosis and treatment, and subsequent death. The
plaintiff argued that a urine sample is required for proper
management of an obstructing kidney stone and that would
have shown evidence of a UTI. The plaintiff claimed that
if the diagnosis had been established on the first visit, she
would have subsequently been treated with antibiotics, and
death would have been prevented. The EP claimed a urine
sample was attempted but was unsuccessful, and that even if
the urinalysis had been completed, it might not have shown
infection. A settlement of 2.6 million dollars was reached.2
CASE 3: Anonymous versus Anonymous
A 35-year-old female presented to the ED with back pain.
A CT KUB and urinalysis were completed demonstrating
a kidney stone and concomitant UTI. Antibiotics and pain
medication were prescribed. She was counseled to follow
up with urology in two to four days. The patient went home
under the impression she would pass the stone at home after
discussion with the EP. Unfortunately, the pharmacy was
closed and the patient did not fill the antibiotic medication
that evening. The next morning, she was found confused
and transported again to the ED in septic shock. The patient
ultimately recovered after a two-week hospital stay that
resulted in amputation of one forearm and bilateral feet. The
plaintiff brought suit and argued that the importance of filling
the prescription was not explained to her. The defense argued
that she had received proper treatment and it was because of
the patient’s negligence in not picking up her medication in a
timely matter that she had a bad outcome. A settlement of 1.08
million dollars was reached.3
DISCUSSION
Ms. Sakamoto and Dr. Moore
These three cases illustrate some of the pitfalls and
mistakes that can lead to increased liability for the EP. These
may occur in the general ED diagnosis and treatment of
patients of many diagnoses and specifically when evaluating
for potential ureteral calculus.
Incidental CT findings are a common occurrence. A
study by Thompson et al in 2011 reported that around 33.4%
of 682 CTs performed in the ED of an urban Level I trauma
center revealed at least one incidental finding. However, these
findings were disclosed to the patient in discharge paperwork
only 9.8% of the time. Alarmingly, some potentially lifethreatening incidental findings such as aortic dilations and
pulmonary nodules were only disclosed 33.3% and 25% of
the time, respectively. In addition, patients were much less
Clinical Practice and Cases in Emergency Medicine

likely to receive disclosure if they did not have more than
one incidental finding. Because this study only accounted
for written disclosure on discharge paperwork, it is plausible
that many patients were verbally informed of a finding.
Nonetheless, the study reveals a lack of proper and thorough
documentation and discharge instructions for patients with
incidental findings.4
A similar study was conducted at another ED trauma
center that considered the severities of incidental findings.
Of 848 CTs, there were 289 incidental findings of varying
severities. The incidental findings were classified as
Category 1 (needing attention before discharge), Category
2 (requiring follow-up with a primary care provider in 1-2
weeks), or Category 3 (no follow-up needed). Of the 289
incidental findings, 31 were designated as Category 1,
while 108 were Category 2, and 145 were Category 3. Only
48.4% of Category 1 incidental findings (15/31) had proper
documentation of treatment, management, and follow-up.5
Collectively, these reports shed light on the significant lack
of thorough disclosure and documentation of incidental CT
findings in emergency care.
It is critical that ED patients are made aware of incidental
findings and laboratory tests ordered from the ED. Every
ED, hospital, radiology department, and laboratory should
have defined mechanisms to identify and communicate
abnormalities. The patient should be informed verbally of the
importance of future studies, evaluation, and treatment. This
should then be documented on the discharge instructions and
in the chart, eg, “x-ray discrepancy discussed.” It is optimal if
the primary physician or consultant can be informed as well.
When incidental findings or lab abnormalities are
discovered after patient discharge, the information should
be relayed to the patient via electronic, phone, or mailed
communication, as well as to the primary physician or
consultant, if possible, to avoid liability.
A safe “triangle” in these situations should be constructed
between the following three points: 1) the EP; 2) the patient;
and 3) the primary/consultant physician. When malpractice
cases are pursued due to lack of communication of abnormal
results that result in bad outcomes, the defendant is rarely
successful in avoiding liability. The authors have identified
multiple cases of abnormal tests that were not followed up and
subsequently litigated. Not a single case reviewed was ruled in
favor of the defendant.
Dr. Jacobson and Dr. Boie
Nephrolithiasis typically presents as unilateral flank pain
with radiation to the groin. The initial workup for first-time
kidney stone typically consists of ordering a non-contrast
CT abdomen/pelvis. A non-contrast CT abdomen/pelvis, at
conventional radiation doses, is 94-97% sensitive and 9699% specific for diagnosis of ureteral calculi and has become
the gold standard for diagnosis when compared to renal and
bladder ultrasound or abdominal radiography for first-time
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stone diagnosis.6 If there is concern for obstruction, a clean
urine sample should be obtained for urinalysis and urine
culture with concern for acute complicated UTI. If pyuria and
bacteriuria are present, antibiotics should be administered and
a urologic specialist consulted for consideration of possible
surgical decompression.6,7
One single-center, prospective, observational study found
that 7.8% of patients with kidney stones had concurrent
UTI; this study did not comment on obstruction.8 Kidney
stones account for approximately 66% of obstructive
pyelonephritis.7 It is important to note that the urinalysis may
appear deceptively normal if the infection is proximal to the
obstruction.7.9 Additional risk factors that include perinephric
fat stranding on CT, greater than 50 white blood cells per
high-powered field on urine microscopy, a positive urine
Gram stain, elevated procalcitonin, and elevated C-reactive
protein can help risk stratify for possible proximal infection
with a greater number of factors present increasing the
likelihood of concurrent UTI.9 Obstructive kidney stone with
subsequent pyelonephritis and sepsis has a 19% mortality rate
without surgical decompression vs 9% mortality rate with
intervention.7 As our cases illustrate, overwhelming urosepsis
can occur rapidly, and admission to the hospital with prompt
treatment may be optimal.
It is imperative to identify concomitant urine infection to
decrease morbidity and mortality. In Case 3, the patient was
prescribed antibiotics for a non-obstructed kidney stone with
concurrent UTI, which is the standard of care. However, she
was unable to pick up the medication from the pharmacy right
away resulting in septic shock and significant morbidity of
forearm and bilateral foot amputations.
Overall, discharged patients are prone to rapid
deterioration from sepsis if concomitant infection is present.
A first dose of antibiotics given in the ED, prior to discharge,
would ensure initial compliance and theoretically improve
patient outcomes. In general, urology consultation is
recommended if a stone is obstructing the ureter and the urine
is infected to insure optimal treatment and disposition for
patient care.3
Contributory negligence is “conduct on the part of
the plaintiff which falls below the standard to which he
should conform for his own protection, and which is a
legally contributing cause co-operating with the negligence
of the defendant in bringing about the plaintiff’s harm.”10
In other words, if the patient is partly to blame for what
happened then they may be assigned responsibility for the
poor outcome as well as the care provider. This concept
originated with the landmark legal case of Butterfield v
Forrester.11 In this infamous case in 1809, a man was riding
his horse extremely fast and was knocked off after hitting
a pole that had recently been placed by the defendant. The
jury determined that any person riding in a reasonable
manner would have noticed the pole, thus avoiding the
entire accident. Since the plaintiff’s own actions resulted in
Volume IV, NO. 4: November 2020
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the accident, it was determined he should not be allowed to
recover any damages.
Currently, four states (Alabama, Maryland, North
Carolina, Virginia) and the District of Columbia recognize
pure contributory negligence.12 If the patient is at all
responsible for the negative outcome, they are not allowed to
pursue their lawsuit. Most courts view contributory negligence
as inherently unfair. These jurisdictions have replaced
pure contributory negligence with comparative fault. This
concept allows the plaintiff to recover some damages minus
the plaintiff’s degree of fault. For example, a jury awards
$100,000 to a case where the patient was deemed 90% at
fault and the physician 10%. In this case, the plaintiff would
only receive $10,000 (10%), which was the direct fault of the
physician’s negligence.12
States have adopted different versions of comparative
fault. Pure comparative fault as described above is recognized
in 13 states. Eleven states recognize modified comparative
fault – 50% bar, which allows the plaintiff to recover damages
only if their percent at fault is less than or equal to 50%. If
the plaintiff patient is more than 50% at fault, then he or she
cannot recover any damages. Twenty-two states acknowledge
modified comparative fault – 51% bar. In this rule, the plaintiff
cannot recover damages if he or she is found to be greater than
or equal to 51% at fault.12
For example, in Harlow v Chin, the patient was found
13% at fault for not seeking further medical workup for
worsening pain from an undiagnosed cervical disc herniation
ultimately leading to quadriplegia. This resulted in an award
of 87% to the plaintiff.13 Looking at Case 1, the concept of
comparative fault was advocated by the defense. At trial,
the patient was determined to be 15% at fault, the EP 15%,
and the emergency medicine resident physician 60%, thus
awarding the patient $8.5 million from the $10 million
verdict (ie, 85% determined due to be the direct negligence
of the physicians’ malpractice).1 Overall, it is crucial for all
incidental findings to be reported and clearly explained to the
patient even if they had already been discharged from the ED.
Without proper systems in place to relay such findings,
more patients will suffer and increased liability will ensue.
Therefore, clear and effective communication is critical in the
ED so that the patient is properly notified of any abnormal
findings and advised to follow up appropriately. The physician
should thoroughly inform the patient of the importance of
a follow-up and the consequences of not doing so. Again,
these disclosures should be well documented to ensure legal
protection if patient outcomes are unfavorable.12 If this is
accomplished, the defense of comparative fault or contributory
negligence will be viable.
CONCLUSION
We have presented three selected cases of claims of
medical negligence that were settled before trial and not
taken to court. They illustrate the importance of addressing
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incidental findings and communicating the results, and
following up on laboratory ordering and result analysis.
If proper communication and documentation are done by
the provider, a legal defense of contributory negligence
or comparative fault is a viable and accepted approach to
avoiding successful litigation.

Address for Correspondence: Gregory P. Moore, MD, JD, Mayo
Clinic, Department of Emergency Medicine, 507 Nisqually Street,
Steilacoom, WA 98388. Email: gmoore4408@aol.com.

Take-home Points
1. Incidental findings are not an infrequent occurrence
when ordering CTs and subsequently become more
health threatening to the patient than the primary medical
issue. It behooves the physician to ensure follow-up of
incidental findings.
2. It is extremely important to adequately document
conversations, risks/benefits, and return precautions with
the patient within written documentation.
3. It is vital to identify concomitant urine infection to decrease
mortality in patients presenting with an obstructive kidney
stone. Urology consultation is recommended if a stone
is infected for surgical decompression and/or hospital
admission. Consider first dose of antibiotics in the ED
before discharge.
4. Be aware of the law in your state. Patients can be held
responsible and assigned a percentage of fault if their action
or inaction contributed to a poor outcome and harm.
• Pure Contributory Negligence: Alabama, Maryland,
North Carolina, Virginia, the District of Columbia
• Pure Comparative Fault: Alaska, Arizona, California,
Florida, Kentucky, Louisiana, Mississippi, Missouri,
New Mexico, New York, Rhode Island, South
Dakota, Washington
• Modified Comparative Fault–50% bar: Arkansas,
Colorado, Georgia, Idaho, Kansas, Maine, Nebraska,
North Dakota, Tennessee, Utah, West Virginia
• Modified Comparative Fault–51%bar: Connecticut,
Delaware, Hawaii, Illinois, Indiana, Iowa,
Massachusetts, Michigan, Minnesota, Montana,
Nevada, New Hampshire, New Jersey, Oklahoma,
Ohio, Oregon, Pennsylvania, South Carolina, Texas,
Vermont, Wisconsin, Wyoming.
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Introduction: The literature on the clinical course of severe acute respiratory syndrome coronavirus
2 (SARS-COV-2) suggests patients continue shedding viral particles typically for an average of 20
days until the body builds immunity against the infection. However, a few cases have shown prolonged
duration in viral shedding and highlight the significant increased mortality in these patients. It has also
been suggested that multiple strains of SARS-COV-2 exist, keying the possibility to reinfection.
Case Report: We present a case of a 57-year-old male who presented twice over 37 days with
symptoms related to SARS-COV-2, and only on his second visit was found to be in hypoxemic
respiratory failure and cardiogenic shock. He also reportedly had a period of convalescence in
between presentations.
Discussion: This case highlights the still unclear disease course of SARS-COV-2 and the need for
diligence in providing strong follow-up instructions and evaluation for sequelae of the infection. [Clin
Pract Cases Emerg Med. 2020;4(4):509–512.]
Keywords: SARS-CoV-2; hypoxemic; respiratory failure; cardiogenic shock.

INTRODUCTION
The novel severe acute respiratory syndrome coronavirus
2 (SARS-COV-2) outbreak has been shown to cause
respiratory failure, cytokine storm, and disease complications
such as thrombosis.1-4 The immune system takes around three
weeks to develop antibodies to combat the infection and enter
into a period of convalescence. This is consistent with prior
studies that reported the median duration of viral shedding
to be 20 days.2 However, one case report and retrospective
study documented in China noted prolonged shedding of viral
ribonucleic acid (RNA) as detected by reverse transcriptionpolymerase chain reaction (RT-PCR).6 Finally, a single case
of a patient with an initially severe course of SARS-COV-2
was readmitted nearly two months later after a mild recurrence
of symptoms.5 None of these patients developed severe
symptoms late in their course. Herein we present a case of a
patient who presented initially with mild symptoms of SARSCOV-2 and was later readmitted with a fulminant course.
Volume IV, NO. 4: November 2020

This case challenges the understanding of viral immunity and
progression of this novel disease.
CASE REPORT
A 57-year-old male with a past medical history of
hypertension, type 2 diabetes mellitus, coronary artery disease
with history of non-ST elevation myocardial infarction in
February 2019, and ischemic cardiomyopathy with reduced
ejection fraction of 40% initially presented to the emergency
department in mid-April with symptoms of subjective fever,
cough, and mild chest pain for four days. He tested positive
for SARS-CoV-2 via RT-PCR, along with a one-view chest
radiograph (CXR) interpreted as multifocal pneumonia of
bilateral lower lobes (Image 1).
His electrocardiogram (ECG) showed normal sinus
rhythm along with unchanged infero-lateral ST depression
from prior ECGs. His vital signs were within normal limits.
He was observed for one day and discharged with self-
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What do we already know about this clinical
entity?
While the novel coronavirus disease 2019 has
a median viral shedding course of 20 days, one
study reported prolonged viral shedding greater
than 20 days.
What makes this presentation of disease
reportable?
Our patient was seen and treated twice, 37 days
apart, with a period of convalescence intervening,
and suffered a fulminant and fatal disease course.
What is the major learning point?
The case highlights the still unclear disease
course. Patients suffer many sequelae, but primary
severe acute respiratory coronavirus 2 is also a
highly morbid disease.

Image 1. Initial anterior-posterior chest radiograph of a patient
with coronavirus disease 2019 demonstrating bilateral lower lobe
infiltrates (arrows).

isolation precautions. After discussion with his roommates and
landlord, we learned that his symptoms had improved in the
intervening period but never resolved.
In mid-May he was brought in by emergency medical
services for fatigue and respiratory distress, having
worsened over the previous 48 hours. His triage vital
signs were oral temperature of 97.4º Fahrenheit, heart rate
140 beats per minute, blood pressure 73/32 millimeters
of mercury (mmHg), respiratory rate of 26 breaths per
minute, and pulse oximetry of 63% on room air. He was
placed on bilevel positive airway pressure and subsequently
became obtunded. He went into pulseless electrical activity
(PEA), coded with return of spontaneous circulation after
20 minutes, and was intubated. Physical examination was
remarkable for crackles in bilateral bases of the lungs
and cold distal upper and lower extremities. ECG was
non-diagnostic but showed sinus tachycardia without ST
segment elevation. Point-of-care ultrasound showed a
severely depressed ejection fraction without evidence of
pulmonary embolism/hypertension.
Significant laboratory results were as follows: repeat
SARS-CoV-2 positive; white blood cells 12.3 thousand per
cubic millimeter (K/mm3) (reference range 4.5-11.5 K/mm3);
lactic acid was 15 millimoles per liter (mmol/L) (reference
range 0.5-2.2 mmol/L); troponin 889 nanograms per liter
(ng/L) (reference range <6 ng/L); creatinine 1.75 milligrams
per deciliter (mg/dL) (reference range 0.84-1.21 mg/dL);
venous blood gas pH 6.89 (reference range 7.32-7.43) and
partial pressure of carbon dioxide (pCO2) of 81 mmHG
(reference range 38-50 mmHg); D-dimer 2735 nanograms
Clinical Practice and Cases in Emergency Medicine

How might this improve emergency medicine
practice?
This case shows importance of educating patients
about return precautions and for adequate followup care to monitor progression of symptoms after
20 days.

per milliliter (reference range <250 ng/mL). He was human
immunodeficiency virus negative with no prior history
of liver dysfunction. A one-view CXR was interpreted as
multifocal pneumonia, but with markedly worsening bilateral
pulmonary infiltrates compared to his previous CXR from
his prior visit (Image 2).
He was admitted to the medical intensive care unit
(MICU) for hypoxemic respiratory failure with mixed picture
of cardiogenic shock and septic shock and was started on
vancomycin, piperacillin/tazobactam, and azithromycin
for broad-spectrum antimicrobial coverage. In the MICU,
the patient continued to have low mean arterial pressures
despite being on multiple vasopressor medications:
norepinephrine; vasopressin; and epinephrine. He was started
on dexamethasone for concern for adrenal insufficiency. He
developed acute renal failure and ischemic hepatitis with
elevated creatinine to 4.89 mg/dL; alanine transaminase 6666
units per liter (U/L) (reference range 7-55 U/L); and aspartate
aminotransferase of 7115 U/L (reference range 8-48 U/L),
respectively. On his third day of hospitalization, he went into
PEA again and finally into asystole and was not revivable. His
blood, urine, and sputum cultures were ultimately negative.
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given the very long duration between initial symptoms and
decompensation, this suggests the possibility that he may have
suffered two distinct illnesses.
There are certain risk factors that place patients at a higher
likelihood of susceptibility to prolonged viral shedding and
complications. One study reported these risk factors included
male gender, being elderly, and having hypertension, along
with mechanical ventilation and corticosteroid use; however,
the study data did not incorporate patients past duration of
RNA shedding after 22 days.9 Our patient had two of these
risk factors (male and concomitant hypertension) reinforcing
his chances of prolonged viral shedding. Additionally, he also
had a complex past medical history, having suffered a recent
myocardial infarction one year prior to his death. Known
coronary artery disease is an especially troubling risk factor,
with dramatically increased rates of morbidity and mortality.3,10
Our case reiterates this finding with our patient who had
extensive cardiovascular comorbidities, thus increasing
his predisposition to cardiac complications resulting in his
cardiogenic shock.

Image 2. Anterior-posterior chest radiograph (CXR) 37 days after
the CXR shown in Image 1 in a patient with coronavirus disease
2019, demonstrating markedly worsening bilateral pulmonary
infiltrates (arrows).

DISCUSSION
This case raises the possibility that patients may
suffer cardiopulmonary compromise long after their initial
presentation of SARS-COV-2, or may be prone to re-infection.
One study reported a median duration of viral shedding of
20.0 days (interquartile range [17.0–24.0]) following symptom
onset.1 These patients developed acute respiratory distress
syndrome between 8-12 days following onset of symptoms.
Moreover, another report from China showed, in a cohort of
41 patients, the duration of RNA shedding ranged from 1848 days.2 These patients also had severe illness at their index
visits, followed by convalescence with persistent shedding of
the virus. One final case report from China documented how a
patient who developed acute respiratory distress from SARSCoV-2 12 days into their illness, had persistent viral shedding
in the respiratory tract for 46 days from illness onset.6 None of
these patients had a similar course to our patient, who suffered
a very late fulminant course with respiratory failure and shock
37 days following onset of symptoms.
Recently, a study of convalescent serum revealed that
many patients do not develop high levels of neutralizing
antibody activity.7 This finding leaves unclear the issue of
duration of immunity post-infection. Similarly, it has been
shown that there is significant genetic variation in SARSCOV-2, with the possibility of coexisting viral strains in some
communities.8 This posits the possibility that patients may
become re-infected with different SARS-COV-2 strains and,
ergo, prior infection may not necessarily be protective. While
specific genetic serotyping of the patient was not available,
Volume IV, NO. 4: November 2020

CONCLUSION
In this case, a patient returned five weeks following mild
SARS-COV-2 infection with a fulminant course. Increased
attention to those with significant comorbidities and providing
strict and accurate follow up information to patients is essential
given the unknowns associated with this novel disorder.
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Introduction: Coronavirus disease 2019 (COVID-19) rarely manifests with severe complications in
pediatric patients. An association between COVID-19 and a Kawasaki-like inflammatory syndrome has
recently presented in pediatric patients.
Case Report: We report a unique case of multisystem inflammatory syndrome in children presenting
with characteristic findings in a child who later developed cardiogenic shock requiring venoarterial
extracorporeal membrane oxygenation.
Conclusion: Recognition of these early signs and symptoms facilitates screening and risk stratification
of pediatric COVID-19 cases associated with increased morbidity. [Clin Pract Cases Emerg Med.
2020;4(4):513–516.]
Keyword: COVID-19; Kawasaki Disease; PMI; ECMO.

INTRODUCTION
The coronavirus disease 2019 (COVID-19) pandemic has
caused more than 21.7 million confirmed cases and 771,000
deaths worldwide as of August 17, 2020.1 Adult patients comprise
the majority of serious cases with acute respiratory failure
contributing to significant morbidity and mortality. Pediatric cases
of COVID-19 are often associated with mild illness or an absence
of symptoms, with critical pediatric cases causing respiratory
failure or multiple organ dysfunction syndrome in less than
1% of patients.2 We describe a case of a pediatric patient with
COVID-19 who initially presented to the emergency department
(ED) with signs of an early developing atypical Kawasaki disease
(KD) vs streptococcal pharyngitis and who later developed
multisystem inflammatory syndrome in children (MIS-C)
with myocarditis and cardiogenic shock requiring venoarterial
extracorporeal membrane oxygenation (VA-ECMO).
Recent literature has identified cases of a syndrome similar
to KD occurring concurrently with or subsequent to COVID-19
in a vulnerable pediatric cohort, with an association between
severe acute respiratory syndrome coronavirus 2 (Sars-CoV-2)

Volume IV, NO. 4: November 2020

and inflammatory vasculitis.3 As of August 2020, there were 570
confirmed MIS-C cases in 40 states, with 10 reported deaths.4
ECMO was used in a smaller percent of patients, with a case
series of 186 MIS-C cases reporting VA-ECMO use in eight
patients.5 The majority of MIS-C cases are reported in medicine
and pediatric journals from the perspective of authors who did
not interact with the patient early in his or her disease course in
the ED, with sentinel signs days before decompensation. This is
a case report of a pediatric patient with COVID-19 developing
myocarditis and cardiogenic shock with cardiac arrest and
subsequent VA-ECMO use following an initial presentation
of suspected early KD vs early toxic shock syndrome now
increasingly recognized as a separate inflammatory syndrome in
pediatric COVID-19 cases. Recognition of this pro-inflammatory
phenotype, MIS-C, is necessary to effectively risk stratify
pediatric patients with COVID-19.
CASE REPORT
During the COVID-19 pandemic, a six-year-old
Black female presented to an urban ED after an episode
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of syncope with two days of subjective fevers, sore throat,
abdominal pain, and a newly developing rash. History was
obtained from her parents, who reported loss of appetite and
increased fatigue. Her parents were treating her fever with
acetaminophen, but they became concerned when the patient
had a brief episode of syncope when attempting to stand. Prior
to this illness, she had no remarkable past medical history and
was up to date with vaccinations. Family was unaware of any
sick contacts.
The patient was tired on examination, but appropriately
interactive. She had a fever of 39.5° Celsius (C) and was
tachycardic with a heart rate of 138 beats per minute (bpm).
Other vitals were unremarkable. Her fever defervesced to
36.8°C with acetaminophen and ibuprofen, and the heart
rate subsequently normalized. An electrocardiogram (ECG)
was not obtained due to clinical impression that orthostasis
was secondary to dehydration. The abdominal examination
was benign, her throat was minimally erythematous, and
her lips were cracked. She did not have lymphadenopathy.
Streptococcal polymerase chain reaction (PCR) testing (rapid
strep) was positive. On reevaluation, a blanchable erythematous
rash initially present on her hands and abdomen had spread to
her bilateral lower extremities and the dorsum of her feet. A
diagnosis of early KD was considered due to the high fever and
cutaneous symptoms, but the patient did not meet criteria for
diagnosis. She was given amoxicillin and close follow-up.
The patient returned to the ED three days later with
persistent fever and periumbilical abdominal pain, as well as
new-onset difficulty breathing, bilateral conjunctivitis, and
swollen hands. She had delayed capillary refill, and she was
tachypneic and hypotensive with a blood pressure of 70/40
millimeters of mercury (mm Hg). An ECG revealed a heart
rate of 116 bpm (reference [ref] range 75-115 bpm) with a
prolonged PR interval of 188 milliseconds (ms) (90-170 ms)
consistent with first-degree atrioventricular block (Image).
Labs were pertinent for ferritin 699 nanograms (ng) per
milliliter (mL) (ref: 11-306.8 ng/mL); albumin 3.8 gram (gm)
per deciliter (dL) (ref: 3.8-4.7 gm/dL); lactate dehydrogenase
794 units (U) per liter (L) (ref: 140-271 U/L); blood urea
nitrogen 33 milligrams (mg)/dL (ref: 7-25 mg/dL); creatinine
1.09 mg/dL (ref: 0.3-0.6 mg/dL), high-sensitivity troponin 114
ng/L (ref: 3-17 ng/L), D dimer 4.21 mg/L (ref: <0.5 mg/L);
fibrinogen 834 mg/dL (ref: 186-466 mg/dL); C-reactive
protein 450 mg/L (ref: <5.0 mg/L); and hyponatremia with
a serum sodium of 118 millimoles (mmol)/L (ref: 136145 mmol/L). Central and arterial lines were placed, and
epinephrine and dopamine drips were started after point-ofcare ultrasound revealed diminished left heart function.
A comprehensive cardiac echocardiogram (echo) was
obtained upon admission that revealed mildly decreased left
ventricular (LV) function, septal hypokinesis, and mild mitral
valve (MV) insufficiency with an ejection fraction (EF) of 59%.
There were no coronary artery aneurysms. She was admitted
to the pediatric intensive care unit for cardiogenic shock vs
Clinical Practice and Cases in Emergency Medicine

CPC-EM Capsule
What do we already know about this clinical
entity?
Multisystem inflammatory syndrome in children
(MIS-C) case definition: a patient <21 years
with fever, inflammation, severe illness requiring
hospitalization with multisystem involvement and
current/recent coronavirus disease 2019.
What makes this presentation of disease
reportable?
Spanning two emergency department visits with
a worsening clinical presentation, this case of
MIS-C is an example of what not to miss.
What is the major learning point?
Awareness of early symptoms and screening labs
are key as most MIS-C patients recover with
appropriate intervention.
How might this improve emergency medicine
practice?
Familiarizing physicians with MIS-C and
appropriate screening labs will heighten
awareness when potential MIS-C patients present.

septic shock from KD vs toxic shock syndrome. High-dose
aspirin 10 mg/kilogram (kg) every six hours by mouth and
intravenous (IV) immunoglobulin 2 cubic centimeter (cc)/
kg were initiated along with broad-spectrum antibiotics.
COVID-19 PCR testing was positive. Overnight, the patient
became increasingly hypoxic and had an accelerated junctional
rhythm before developing a bradyarrhythmia, seizure-like
activity, and pulseless electrical activity cardiac arrest with
return of spontaneous circulation in five minutes. Patient was
intubated, sedated, and had several runs of non-sustained
ventricular tachycardia before VA-ECMO therapy was initiated
for cardiogenic shock.
Patient was successfully taken off ECMO after a course
of approximately six days. LV dysfunction and renal failure
resolved with repeat comprehensive echo revealing mild
concentric LV hypertrophy, normal LV function, trivial MV
insufficiency, and mild pulmonary valve insufficiency with an
EF of 69%. On discharge, neurological function was within
normal limits and consistent with baseline mentation.
DISCUSSION
Pediatric patients presenting with febrile illness are
common, similar to this patient who was initially treated
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Image. Electrocardiogram of a six-year-old female with multisystem inflammatory syndrome in children reveals first-degree atrioventricular
block identified by arrow in lead II.

symptomatically and given appropriate medical follow-up prior
to decompensating days later. However, during the COVID-19
pandemic, it is imperative that emergency physicians effectively
screen non-toxic appearing, febrile pediatric patients for
indicators of MIS-C. Our patient was not tested for COVID-19
at the time of the initial encounter for several reasons.
COVID-19 PCR testing was restricted to patients with hypoxia
and clinical presentations consistent with the known disease
at the time, which our patient lacked. Furthermore, testing
of pediatric patients was not routine due to lack of known
pediatric morbidity and mortality. We now recognize that
febrile pediatric patients should undergo COVID-19 testing, but
MIS-C can still present with a negative PCR screen and positive
immunoglobulin G antibodies following an acute infection. A
negative COVID-19 screen also does not exclude the diagnosis
due to the imperfect sensitivity of the PCR testing.5
What is now being referred to as MIS-C was unknown
at time of treatment. We considered developing KD as an
etiology; however, the patient did not have five days of fever
or four of the five required additional criteria for diagnosis. On
the initial visit, our febrile patient had a positive streptococcal
PCR test and complaints of abdominal pain and a sore throat,
so she was treated for streptococcal pharyngitis. However,
clinically the diagnosis of streptococcal pharyngitis was
unconvincing, as she had an unremarkable pharyngeal
examination. Similar cases of COVID-19-positive pediatric
patients were being reported weeks later around the United
States. In retrospect, our patient was fitting a similar pattern
Volume IV, NO. 4: November 2020

presenting rarely in pediatric patients with COVID-19.3
KD, or mucocutaneous lymph node syndrome, is an
inflammatory disease of the middle-sized blood vessels with
a severe complication of coronary artery aneurysms. There
is no single test that identifies KD; rather it is a clinical
diagnosis that most commonly affects children younger than
five years of age. Classic KD requires fever of five days with
four of the five following criteria: bilateral conjunctivitis; a
maculopapular rash; mucous membrane changes; cervical
adenopathy; and edema or erythema of the hands and feet.6
Incomplete KD is defined as fever of five days with fewer
than four diagnostic criteria. Many experts also believe that
KD can be diagnosed in the presence of classic features with
fewer than five days of fever by experienced clinicians. Both
complete and incomplete KD are complicated by coronary
aneurysms, so it is important for incomplete KD to remain
on the differential. Another variation, KD shock syndrome
(KDSS), refers to KD patients with greater than 20% decrease
in systolic blood pressure.7 On repeat presentation, our patient
met criteria for classic KD and KDSS and received treatment
with IV immunoglobulin (IG) and high-dose aspirin therapy.
Toxic shock syndrome and KDSS can be difficult to
distinguish, as both present with shock, fever, and a rash.
Our patient was treated with broad-spectrum antibiotics
including clindamycin for streptococcal exotoxin along with
receiving IVIG and high-dose aspirin; this was continued
until initiation of VA-ECMO, which requires heparinization.
Echocardiography can help with differentiation, as tricuspid
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regurgitation, mitral regurgitation, and coronary artery dilation
are associated with KD.7 The average age of patients also
varies by diagnosis. KD most commonly affects children
younger than five years old. The typical age for pediatric toxic
shock syndrome is younger than two years, and MIS-C affects
patients younger than 21, with an average age of eight.5
Viral infections have been hypothesized to incite the
cytokine storm and inflammatory changes that characterize
KD. Inflammatory markers are also used as a prognostic factor
in COVID-19. Elevated d-dimer (>3,000 ng/mL fibrinogen
equivalent units), C-reactive protein (>3 mg/dL), B-type
natriuretic peptide (>400 picograms/mL), and increased
fibrinogen (>400 mg/dL) are associated with more severe
presentations, and most MIS-C cases have elevations in at
least four of these inflammatory biomarkers.5,8 Elevations
in troponin, creatine phosphokinase, lactate dehydrogenase,
low albumin, and hyponatremia have also been present in
other patients with COVID-19 positive MIS-C. Obtaining
laboratory studies of these markers and echocardiography
may help identify and risk stratify pediatric patients with
COVID-19 and early presentations of MIS-C.
Non-toxic appearing pediatric patients with a fever for
more than 48 hours and a rash or gastrointestinal symptoms
should be screened for MIS-C. Appropriate screening labs
are complete blood count, C-reactive protein, comprehensive
metabolic panel, d-dimer, ferritin, fibrinogen, prothrombin
time, partial thromboplastin time, international normalized
ratio B-type natriuretic peptide, and troponin. Laboratory
tests to evaluate other etiologies should also be obtained and
include urinalysis, urine cultures, blood cultures, and viral
studies as warranted. Patients should be admitted for further
evaluation and management if any of these laboratory findings
are abnormal. Laboratory studies indicative of severe disease
include hyponatremia, elevations in d-dimer and C-reactive
protein levels, increased ferritin, and evidence of myocardial
injury or multiple organ dysfunction syndrome. First-degree
heart blocks, which this patient presented with, may also be
seen in pediatric patients with myocarditis.9 Sinus tachycardia,
arrhythmias, and non-specific changes are electrocardiography
findings reported with MIS-C.
CONCLUSION
In the era of COVID-19, it appears that there are multiple
locations where multisystem inflammatory syndrome in
children is affecting pediatric patients who are COVID-19
positive.3,10 We recommend laboratory screening, cardiac
monitoring, acetaminophen for fever, an ECG, and cardiac
point-of-care ultrasound in the ED for patients in which this
syndrome is suspected. Toxic-appearing pediatric patients
with suspected MIS-C should also receive early vasopressors,
IVIG, judicious fluids, and broad-spectrum antibiotics
in addition to early intensive care unit and cardiology
consultations and transfer to a facility with extracorporeal
membrane oxygenation capability. Early identification,
Clinical Practice and Cases in Emergency Medicine

prognostication, and treatment of COVID-19 positive patients
with MIS-C requires further research.

Patient consent has been obtained and filed for the publication of
this case report.
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Introduction: The coronavirus disease 2019 (COVID-19) pandemic has created numerous
clinical challenges for physicians, in part due to its wide range of clinical manifestations and
associated complications.
Case Report: Here we present the case of a 69-year-old man who was admitted to the emergency
department with fever, dyspnea, and altered mental status. We believe the patient’s condition was
precipitated by a COVID-19 infection-induced delirium, a setting in which he ingested aspirin and
acetaminophen in overdose that required lifesaving interventions.
Conclusion: This case illustrates the potential for neuropsychiatric effects in COVID-19 patients due to
both direct viral central nervous system pathology and pandemic-related psychosocial stressors. [Clin
Pract Cases Emerg Med. 2020;4(4):517–520.]
Keywords: COVID-19; delirium; neuropsychiatric effects; overdose.

INTRODUCTION
During the coronavirus disease 2019 (COVID-19)
pandemic, our New York City hospital emergency department
(ED) was inundated with patients who presented with
respiratory symptoms typical of the COVID-19 infection
(dyspnea, fever, and dry cough).1 While many patients develop
subsequent renal, cardiovascular, or other organ complications,
psychiatric or mental status changes are less common.1,2
We report a case of a 69-year-old patient with COVID-19
symptoms with concurrent altered mental status (AMS).
Although initial workup revealed active COVID-19 infection,
the workup of AMS represented a diagnostic challenge.
CASE REPORT
A 69-year-old male with diabetes mellitus and
hypertension was brought to the ED during the height of the
COVID-19 outbreak with fever, dyspnea, and AMS. The
patient’s agitation and confusion stymied interview attempts,
Volume IV, NO. 4: November 2020

but a health records review showed he had been evaluated in
the ED three days earlier for fever and cough. He was thought
to have a probable COVID-19 infection at that time, but his
condition did not warrant admission and the ED was not
offering COVID-19 testing for outpatients.
Initial vital signs were notable for tachycardia to 120
beats per minute, blood pressure of 140/90 millimeters of
mercury (mm Hg), tachypnea to 22 breaths per minute,
oxygen saturation of 96% on room air, and an oral temperature
of 38.2º Celsius. Staff noted his breaths were remarkably deep
with coarse basilar lung sounds. The patient was in moderate
respiratory distress with diaphoresis, cold and mottled
extremities and 5-millimeter pupils. No focal neurological
deficits or signs of head trauma were noted, but the patient
was acutely agitated and restless, shifting repeatedly in the
stretcher from side to side.
The providers contacted his wife by telephone and learned
that his medications included acetaminophen and insulin.
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She related that after returning home from the ED three
days earlier, he began self-treating his fever but appeared
increasingly confused. His wife denied that the patient had any
psychiatric or substance abuse history.  
A differential diagnosis at the time included infectious
etiologies (e.g., sepsis syndrome, encephalitis); drug
toxicity or withdrawal; neurological events (e.g., stroke);
and metabolic disorders (e.g., hyperglycemic hyperosmolar
state, hypoglycemia). His initial workup revealed a
bedside fingerstick glucose of 234 milligrams (mg) per
deciliter (dL) (reference range [ref]: 70-99 mg/dL), benign
electrocardiogram and head computed tomography findings,
and bilateral opacities on chest radiograph consistent
with viral pneumonia. Severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2) reverse transcriptasepolymerase chain reaction test was positive. Laboratory tests
were as follows: arterial blood gas- pH 7.50 (ref: 7.35-7.45);
partial pressure of carbon dioxide 18 mm Hg (ref: 35-45
mm Hg); partial pressure of oxygen 98 mm Hg (ref: 80-100
mm Hg); bicarbonate 14 millimoles (mmol) per liter (L) (ref:
22-29 mmol/L); serum anion gap 27 (ref: 8-17); aspartate
aminotransferase 69 units (U) per L (ref: 5-40 U/L); and alanine
aminotransferase 51 U/L (ref: 7-56 U/L). The blood gas and
metabolic panel revealed a mixed anion gap metabolic acidosis
with respiratory alkalosis.
With this new information, clinical staff pivoted to
focus on toxic and metabolic etiologies. A serum toxicology
screen showed a salicylate level of 52.2 mg/dL (therapeutic
range: 0-30mg/dL); acetaminophen level of 70.8 microgram
(mcg) per mL (therapeutic range: 10-30 mcg/mL); and
undetectable ethanol level. Poison control was consulted, and
the patient was admitted to the intensive care unit for urinary
alkalization with a sodium bicarbonate infusion for salicylate
toxicity and intravenous N-acetylcysteine for acetaminophen
toxicity. However, he became oliguric with persistently
elevated salicylate levels and refractory confusion requiring
hemodialysis. The patient’s mental status improved over three
days after hemodialysis.  
Upon regaining mental clarity, the patient volunteered
that he had deliberately taken large quantities of aspirin
and acetaminophen in an attempt to take his own life. He
expressed feeling helpless after believing that he had an
untreatable COVID-19 infection. His worsening dyspnea
further exacerbated the mental anguish, leading him to
become increasingly certain that he was dying. The patient
also became more confused in the days leading up to his
admission, and stated he felt he had no choice but to take large
amounts of pain medication.
Eventually he endorsed both lapses and confabulations
in his memory during the peak of his symptoms, and thought
that his confusion and impaired judgment precipitated the
medication overdose. He denied any current suicidal ideation.
Psychiatry consultants agreed that the overdose primarily
occurred in the context of delirium and felt that his risk of
Clinical Practice and Cases in Emergency Medicine

CPC-EM Capsule
What do we already know about this clinical
entity?
While the respiratory, cardiovascular and renal
effects of coronavirus disease 2019 (COVID-19)
are well described, understanding of its brain
effects is limited and evolving.
What makes this presentation of disease
reportable?
There is a growing realization that COVID-19 can
have neuropsychiatric effects, but reports in the
medical literature are limited.
What is the major learning point?
COVID-19, along with advanced age, fever,
societal stressors and pharmacologic effects, can
all contribute to neuropsychiatric dysfunction in
affected patients.
How might this improve emergency medicine
practice?
Our case highlights an infrequently encountered
condition for emergency practitioners to consider
when managing altered mental status in patients
with COVID-19.

future self-harm was low since he had no history of suicidality
or underlying psychiatric disorder. The patient was ultimately
released 10 days after admission with community support
referrals but no new medications.
DISCUSSION
In retrospect, the patient’s presentation of fever and AMS
with a mixed anion gap metabolic acidosis and respiratory
alkalosis was consistent with salicylate toxicity, a condition
whose pathophysiology and treatment protocols are well
established.3,4 Unique to this case was its situation within
the COVID-19 pandemic, which was a distracting alternate
etiology for the patient’s fever. This was bolstered by his
prior ED visit which, although testing was not indicated,
was consistent with a COVID-19 infection. At that time, the
patient was discharged with acetaminophen due to reassuring
vital signs; his mental status only began to deteriorate after
returning home.
While acute salicylate poisoning may have contributed
to the patient’s presentation of AMS, neurological findings
are typically associated with higher levels of serum salicylate
concentrations (80-90 mg/dL) than those observed in our
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patient (52 mg/dL).5 Alternatively, chronic salicylate toxicity
can manifest with a variety of neurologic findings (including
confusion, delirium, agitation, and coma) associated with
lower serum salicylate levels.5 In our case the ingestion
pattern remains unclear: the patient was unsure whether he
had taken a bottle of 100 “PM” pills and acetaminophen as a
single ingestion or as multiple large doses over several days.
Regardless, a history of confusion preceding the overdose
suggests that a COVID-19 infection was independently
responsible for his initial delirium.
Present data suggests that the SARS-CoV-2 virus
responsible for COVID-19 may induce an over-exaggerated
host immune response (“cytokine storm”) causing increased
systemic vascular permeability and a state of viral sepsis
with multiorgan dysfunction.1,2 This increase in endothelial
permeability along the blood-brain barrier (BBB) can
lead to cerebral edema and subsequent central nervous
system (CNS) dysfunction.2 Furthermore, there is evidence
suggesting that SARS-CoV-2 can invade the CNS; viral
ribonucleic acid has been detected in the CNS neuronal
cells of COVID-19 patients, and autopsies have revealed
cerebral hyperemia with neuronal degeneration.6,7 Proposed
mechanisms of CNS viral entry include viral invasion of
peripheral nerves with retrograde spread and trans-synaptic
transmission, transcribial spread via olfactory epithelial cells
expressing angiotensin-converting enzyme 2 receptors, direct
viral invasion of vascular endothelial cells along the BBB,
and viral infection of leukocytes that migrate through the
BBB (Trojan horse mechanism).6,8
There has also been at least one reported case of
COVID-19-associated acute necrotizing encephalopathy,
a rare complication of viral infections that results from
neurotoxic cytokine accumulation and cerebral edemainduced necrosis.2,9 AMS can be an indicator of overall
COVID-19 illness severity. Mao et al found that 15% of
inpatients with severe COVID-19 infections presented
with impaired consciousness during the early days of the
pandemic in Wuhan, China, compared to 7.5% of inpatients
with non-severe courses.6
Apart from physiological factors that increase risk
of delirium (including direct viral CNS pathology,
pharmacological effects, hypoxemia, fever, and advanced
age), we believe that the COVID-19 pandemic’s
widespread social impacts also contributed to the patient’s
psychiatric decompensation and suicidality.10 Our patient
related pre-admission feelings of despair and hopelessness
regarding his respiratory symptoms, perceiving that he had
an untreatable and fatal COVID-19 infection. This milieu
of despair was possibly compounded by physical isolation,
media coverage of high mortality rates, a lack of definitive
treatments, and a pervasive sense of uncertainty.11,12
Social isolation hindered access to community venues
for discussing his fears, further exacerbating his mental
anguish (Figure).
Volume IV, NO. 4: November 2020

Figure. Numerous factors are likely to contribute to delirium in
patients with coronavirus disease 2019 infection.
COVID-19, coronavirus disease 2019; CNS, central nervous system.

Li et al showed an increase risk of suicide in patients
with mental disorders and socioeconomic deprivation,
which may be heightened in a pandemic.13 Suicides directly
attributed to a fear of COVID-19 infection and isolation
measures have already been reported.14 Lastly, the unique
burden of managing hospitalized patients in the “COVID
era” has also affected healthcare staff, in whom rates of
psychological stress, burnout and depression appears to
have risen.15 Clearly the increased workload in some centers
is a factor, but many clinicians have managed COVID-19infected colleagues, experienced uncertainty of personal
protective equipment availability, and needed to provide
unprecedented personal attention to patients whose family
members were disallowed from visiting at the bedside. All
these factors predicate the need for increased awareness of
the current pandemic’s profound psychosocial impact on
both patient and provider.
CONCLUSION
Our case suggests an increased risk of altered mental
status in COVID-19 patients due to a combination
of neurophysiological and psychosocial stressors. If
unrecognized and untreated, patients with delirium can
potentially exhibit dangerous behaviors such as self-harm or
suicidal ideation; our patient was driven to an overdose of
multiple medications as a sequela of his delirium and required
lifesaving interventions. Informing families of COVID-19
patients to stay vigilant for signs of confusion or AMS may
help avert similar episodes. Additional close monitoring
and proactive management of cognitive changes should be
considered for high-risk patients, such as those living alone or
lacking social 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: Coronavirus disease 2019 (COVID-19) is caused by the severe acute respiratory
syndrome coronavirus 2. It typically presents with respiratory symptoms such as fevers, cough, and
shortness of breath. As the number of cases increases, however, COVID-19 is being increasingly
recognized as being associated with a variety of other respiratory pathologies.
Case Report: We present the case of a 59-year-old man with COVID-19 pneumonia who acutely
decompensated after having been on the medicine floor for two weeks. He was found to have a
tension pneumothorax. This was treated with a needle decompression followed by a chest tube
insertion. The patient subsequently recovered and was discharged.
Conclusion: This case highlights the importance of considering tension pneumothorax as a possible
cause of shortness of breath in patients with COVID-19 pneumonia. [Clin Pract Cases Emerg Med.
2020;4(4):521–523.]
Keywords: COVID-19; tension pneumothorax; necrotizing pneumonia; point-of-care ultrasound.

INTRODUCTION
On March 11, 2020, coronavirus disease 2019 (COVID-19)
was declared a global pandemic by the World Health
Organization after it was identified in Wuhan, China in
December 2019. As of September 1, 2020 there have been
169,419 deaths nationally.1 The symptoms of COVID-19
typically include shortness of breath, dry cough, fever, fatigue,
muscle aches, and sore throat. There is an incubation period
of 1-14 days before the onset of symptoms.2 In more severe
cases, patients are hypoxic and develop acute respiratory
failure, requiring intensive care and mechanical ventilatory
support. Many of these patients have radiographic findings of
bilateral lung, ground-glass opacities.3
In the context of a pandemic, many healthcare
institutions have created protocols to efficiently address the
most common presentations of this disease. Yet despite often
presenting with similar symptoms, it is important to keep a

Volume IV, NO. 4: November 2020

wide differential when treating these patients as COVID-19
has been linked to a variety of pathologies. Reported
complications secondary to COVID-19 include myocarditis,
pulmonary embolism, large vessel cerebral vascular
accidents, and acute respiratory distress syndrome.4 Here we
present a patient who initially presented to the emergency
department (ED) with shortness of breath and hypoxia, and
while an inpatient rapidly decompensated secondary to a
spontaneous tension pneumothorax.
CASE REPORT
A 59-year-old male with no past medical history
presented to the ED with cough, fevers, and shortness of
breath. He was found to be hypoxic requiring 15 liters of
oxygen on a non-rebreather mask to maintain an oxygen
saturation above 90% on pulse oximetry. Computed
tomography (CT) angiogram of the chest performed in the
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ED found pulmonary emboli within the segmental branches
of the right upper and both lower lobe pulmonary arteries
along with patchy areas of ground-glass opacities and
consolidation. Polymerase chain reaction tests of nasal and
pharyngeal swabs and sputum performed in the ED were
positive for severe acute respiratory syndrome coronavirus
2 RNA. He was started on a therapeutic dose of enoxaparin
and then admitted to the medicine floor for further treatment.
His respiratory status improved and he was eventually
weaned to one liter of oxygen via nasal cannula by day 10
of hospitalization. On day 11 of hospitalization the patient
had a sudden desaturation to 60% on pulse oximetry.
The rapid response team was called, and a portable chest
radiograph (CXR) was performed, which found a large
pneumothorax (Image 1).
Emergent needle decompression of the tension
pneumothorax with an 18-gauge needle and subsequent 10
French chest tube placement were immediately performed.
The patient had rapid clinical improvement after needle
decompression with improvement of his oxygen saturation to
100% while on 15 liters of oxygen through a non-rebreather
mask and re-expansion of his lung on CXR (Image 2).
On day 18 of hospitalization the patient’s hemoglobin
dropped from 9.1 grams (g) per deciliter (dL) to 7.2 g/dL.
Repeat CT was subsequently performed and showed bilateral
loculated hemopneumothoraces. The patient was started on
vancomycin and piperacillin/tazobactam due to concern for
necrotizing pneumonia as the underlying cause of the new lung
changes, and his anticoagulation was switched from therapeutic
enoxaparin injections to a heparin infusion. He continued
to clinically improve, and the chest tube was removed. He
was eventually discharged from the hospital on apixaban,
doxycycline hyclate, and amoxicillin/clavulanate potassium.
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CPC-EM Capsule
What do we already know about this clinical
entity?
Coronavirus disease 2019 (COVID-19) is known
to present with respiratory symptoms such as
cough, fevers, and shortness of breath.
What makes this presentation of disease
reportable?
Pneumothorax is not a known complication of
COVID-19. Here we present a patient whose
pneumothorax occurred as a direct complication
of COVID-19.
What is the major learning point?
Pneumothorax should be in the differential
diagnosis of patients with COVID-19 who present
with shortness of breath.
How might this improve emergency medicine
practice?
Patients with COVID-19 and shortness of
breath should have early evaluation with a chest
radiograph or point-of-care ultrasound.

Image 2. Tension pneumothorax improved after chest tube
placement. Arrow indicates area of re-expansion.

Image 1. Tension pneumothorax of the left lung on chest radiograph.
Arrow indicates compressed left lung surrounded by free air.
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DISCUSSION
We present a case of a healthy 59-year-old male, admitted
to the hospital for COVID-19 pneumonia, who acutely
decompensated secondary to a tension pneumothorax after
having improved for 11 days on the medical floor. He had
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been improving from COVID-19 for three weeks prior to
deteriorating. The patient subsequently improved with chest
thoracostomy and antibiotics.
Although the pneumothorax cannot definitively be
considered a complication of COVID-19, our patient otherwise
had no risk factors for developing a spontaneous pneumothorax.
Multiple case reports from other sources have also documented
spontaneous pneumothoraxes in healthy patients with
COVID-19.5-6 In these other case reports the pneumothoraxes
occurred many weeks into the course of the illness as in the
case of our patient. This is also consistent with the evolution of
radiological lung findings described in a patient from Wuhan,
China, who was critically ill with COVID-19 pneumonia.7 The
initial ground-glass opacities progress to consolidations and
then within weeks eventually develop into large bullae. It is
possible that these bullae rupture with increases in intrathoracic
pressure, such as from coughing, resulting in a pneumothorax.
This is a possible mechanism by which a pneumothorax can be
a direct complication of COVID-19 pneumonia in patients who
otherwise have no specific risk factors for pneumothorax. It is
also possible that these bullae result in bleeding, as seen in our
patient, or become superinfected.
COVID-19 often presents with hypoxia and shortness of
breath with the diagnosis of pneumonia. Early mechanical
ventilation has been suggested for acute hypoxemic
respiratory failure in the context of COVID-19.8-9 However,
this case demonstrates the importance of considering other
diagnoses, keeping a broad differential in mind, and not
anchoring on the most common COVID-19-related clinical
sequelae. It is important that the clinician perform a thorough
clinical exam to assess whether there are complications such
as a tension pneumothorax. It is easily reversible but if left
undiagnosed can cause rapid deterioration and death. If our
patient had empirically been placed on mechanical ventilation
with a tension pneumothorax, the clinical outcome would
likely have been worse.
Patients with COVID-19 should all have early
radiological evaluation and repeat evaluation during any
decompensation to evaluate for pneumothorax as the
underlying cause of decompensation. This case highlights
the importance of point-of-care ultrasound, which could
have found the tension pneumothorax sooner and resulted
in earlier placement of the chest tube. Making the diagnosis
of a tension pneumothorax quickly is essential to early,
lifesaving intervention.

easily reversible cause of shortness of breath but, if untreated,
can be lethal.
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: Coronavirus disease 2019 (COVID-19) has spread around the world and caused
hundreds of thousands of fatalities across a wide spectrum of patients with varying severity and
presenting complaints. The discussion of the ability of this disease to cause significant illness in
patients with various risk factors such as myasthenia gravis is important to help guide physicians on
recognition and treatment options as the pandemic matures.
Case Report: Here we discuss a single case of isolated COVID-19 infection that precipitated a
myasthenic crisis with no other clinical sequelae in a patient who presented to the emergency
department (ED). This report highlights some of the initial difficulties and delay in diagnosis
encountered earlier in the pandemic with limited testing supplies and processing labs; however, prompt
ED recognition and treatment still led to a favorable outcome.
Conclusion: The patient recovered during this initial presentation and was successfully treated with
plasma exchange and steroids only. It is important to recognize that myasthenia gravis patients may
represent a uniquely vulnerable population that requires enhanced surveillance and screening to
prevent significant morbidity and mortality. This case describes how even a mild infection with no
significant clinical sequelae or significant signs on imaging studied can precipitate a crisis event. [Clin
Pract Cases Emerg Med. 2020;4(4):524–526.]
Keywords: COVID-19; plasma exchange; myasthenic crisis.

INTRODUCTION
The current disease outbreak featuring the novel
coronavirus (severe acute respiratory syndrome coronavirus;
SARS-CoV-2) has sparked a global pandemic, namely
coronavirus disease 2019 (COVID-19). This novel
coronavirus belongs to the Coronaviridae family and is
comprised of single-stranded, positive-sense ribonucleic
acid genomes that can cause both respiratory and/or enteric
disease symptoms.1 The current SARS-CoV-2 pandemic
started in China in late 2019 and has sickened millions and
killed thousands across the globe.2,3 ,COVID-19 primarily
causes a respiratory disease with a wide spectrum of disease
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severity that ranges from mild to almost no upper respiratory
symptoms to severe acute respiratory distress syndrome,
pneumonia, multiorgan failure, and death.2 The world’s
experience with the SARS-CoV-2 pandemic is rapidly
evolving as the virus continues to spread with increased
mortality in high-risk groups of patients, including the elderly
and those with comorbidities such as obesity and diabetes.
It is not yet known how COVID-19 affects myasthenia
gravis patients. To date, there are two published reports of
only six total patients that have been described in the current
literature.4,5 These isolated reports provide only limited
guidance for the emergency physician on the recognition of
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COVID-19 in myasthenia gravis patients as they may present
to the emergency department (ED), and none describe
successful treatment using plasma exchange. This report
highlights how isolated infection with COVID-19 with no
signs on initial imaging studies can trigger a myasthenic
crisis without any other clinical symptoms and how this
patient was successfully treated with plasma exchange and
steroid therapy alone.
CASE REPORT
A 70-year-old male with a history of myasthenia gravis,
hypertension, hyperlipidemia, diabetes, and coronary artery
disease presented to one of our EDs in March 2020 with
shortness of breath and cough. While he did not routinely use
supplemental oxygen at home, he had started using it recently
as he felt he was having a myasthenic crisis. The patient
denied chest pain or fevers but did report some subjective
chills and a non-productive cough. Overall, he described
that he felt as though his chest was “not moving well and it’s
weak” and that he was “belly breathing.” The patient reported
that he was strictly adhering to social distancing and the
stay-at-home recommendations because of his health history
and had no known sick contacts, no recent travel, no new
medications, and was not on any antibiotic therapy.
The patient’s vital signs in triage were as follows: heart
rate 68 beats per minute; blood pressure 99/51 millimeters
of mercury (mm Hg), respiration rate 18 breaths per minute;
temperature: 36.3o Celsius; and with an oxygen saturation
96% on two liters nasal cannula as he could not tolerate room
air alone. His physical exam revealed a respiratory rate of
28 breaths per minute. He was only able to speak in twoword sentences and had labored breathing with diminished
breath sounds throughout. After taking a deep breath, he
was only able to get to the letter “D” when reciting the
alphabet. Evaluation by respiratory therapy showed a negative
inspiratory force of -10 mm Hg (reference (ref) range: >-60
mm Hg) and a vital capacity of 960 milliliters (mL) (ref range:
>30mL/kilogram ideal body weight). There were no other
significant findings on physical exam.
Initial venous blood gas on two liters nasal cannula
showed partial pressure of oxygen of 37 mm Hg (30-40 mm
Hg), and partial pressure of carbon dioxide of 53 mm Hg
(ref range: 35-45 mm Hg) with a pH of 7.4 (ref range: 7.357.45). Other laboratory work-up included the following:
complete blood count; comprehensive metabolic panel; B-type
natriuretic peptide (BNP), lactic acid; two blood cultures;
procalcitonin; serum cortisol level; thyroid stimulating
hormone; and free thyroxine levels. The patient had a mild
leukocytosis with a white blood cell count of 12.5 x 109/
liter (L) (ref range: 4.5 to 11.0 × 109/L). His procalcitonin
was negative at 0.02 nanograms (ng)/mL (<0.15 ng/mL),
and brain-type natriuretic peptide only mildly elevated at
147 picograms (pg)/mL ( ref range: <100 pg/mL). His initial
troponin was 0.07 ng/mL (ref range: <0.1 ng/mL). Renal
Volume IV, NO. 4: November 2020

CPC-EM Capsule
What do we already know about this clinical
entity?
Myasthenia gravis carries the risk of significant
morbidity and mortality. It is unknown whether
coronavirus disease 2019 (COVID-19) infection
can precipitate a crisis.
What makes this presentation of disease
reportable?
This is one of only a few reports demonstrating
an association between COVID-19 infection
and myasthenic crises.
What is the major learning point?
COVID-19 can present atypically in these
patients and and likely precipitate a myasthenic
crisis. This patient was successfully treated
with steroids and plasma exchange.
How might this improve emergency medicine
practice?
Providers should include surveillance
for COVID-19 infection in patients with
myasthenia gravis to prevent significant
morbidity or mortality.

function was normal with a creatinine of 0.74 milligrams per
deciliter (mg/dL) (ref range: 0.6-1.2 mg/dL).
His admission chest radiograph (CXR) showed no acute
cardiopulmonary abnormality. His other laboratory values
were unremarkable. A SARS-CoV-2 polymerase chain
reaction (PCR) test was sent to the health department as per
hospital protocol. At that time, our hospital policy was to add
routine testing for all patients admitted for any respiratory
complaints to help guide personal protective equipment
use and transfer positive patients to designated COVID-19
hospitals within our system. The result of this testing was
pending at this time of initial admission.
Due to impending respiratory compromise, and
following discussion with the patient and his wife, it was
decided to proceed with intubation in the ED. The initial
diagnosis was acute myasthenia gravis crisis. The patient’s
myasthenia gravis had been diagnosed in November 2019
when he presented with stroke-like symptoms of diplopia
and dysphagia. He was found to have acetycholine receptor
antibody positive/Musk-receptor antibody negative
myasthenia gravis. Since his initial diagnosis in 2019,
he had been well controlled on prednisone 30 mg daily,
methotrexate, and pyrostigmine 60 mg four times daily. He
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had no hospitalizations between discharge in December 2019
and this case presentation in March 2020.
Due to persistent hypotension during this encounter,
stress-dose steroids (100 mg of hydrocortisone sodium
succinate) were started in the ED. Neurology recommended
immediately starting plasma exchange, and the patient
underwent five sessions in the ensuing five days. The SARSCoV-2 PCR resulted as positive on day three, and infectious
disease was consulted. The risks of medication interactions
with hydroxychloroquine was thought to outweigh the benefits
and thus was not initiated. The patient was not a candidate
for remdesivir as part of an initial medication trial as he never
developed any infiltrates on CXR throughout his hospital
course. Current data is evolving but early reports show only a
68% sensitivity for CXR in diagnosing COVID-19 at time of
admission.6 Thus, in total no specific COVID-19 treatments
were pursued. Interestingly, with plasma exchange and
stress-dose steroid therapy alone, the patient was able to be
extubated on day five and had no other complications during
his hospital course through discharge.
DISCUSSION
Knowledge regarding how SARS-CoV-2 affects
different populations is accumulating as researchers describe
their experiences during this pandemic. There are a few case
reports of COVID-19 causing myasthenic crises; however,
the outcomes and disease course seem to vary widely.4,5 It is
unclear which patient or disease feature can result in worse
outcomes, and thus more study is needed. Current treatment
guidelines for myasthenic crises include both intravenous
immunoglobulin (IVIG) and plasma exchange as first-line
options.7 In this particular situation of COVID-19 triggering
a crisis we believe that using plasma exchange expedited
recovery through removing inflammatory cytokines related
to COVID-19 infection that may have been one of the
triggers for this patient’s myasthenic crisis. Studies are
ongoing to assess the efficacy of plasma exchange as a
treatment for COVID-19. Currently available IVIG would
not have protective antibodies against COVID-19; thus,
therapeutic plasma exchange was preferable over IVIG in
this particular situation.

stress-dose steroids, and plasma exchange may be integral in the
treatment of patients with myasthenia gravis and COVID-19.

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: Point-of-care ultrasound (POCUS) education during medical school develops
physicians who are properly prepared for the next generation of medicine. The authors present the
case of a first-year medical student who self-diagnosed appendicitis using POCUS.
Case Report: A 25-year-old, first-year medical student presented to the emergency department with
lower abdominal pain. What seemed like a straightforward appendicitis presentation came with a
twist; the student brought self-performed ultrasound imaging of his appendix.
Conclusion: The student’s ultrasound skill set reflects favorably on the rapid evolution of ultrasound
teaching in medical education. [Clin Pract Cases Emerg Med. 2020;4(4):527–529.]
Keywords: ultrasound; point-of-care; appendicitis; education; medical school.

INTRODUCTION
Point-of-care ultrasound (POCUS), the acquisition and
interpretation of ultrasound images at the bedside, is an
essential skill for the next generation of physicians. The
integration of POCUS into undergraduate medical education
(UGME) curricula is occurring at an accelerated rate. This no
doubt reflects on the recognition that POCUS promotes patient
safety, clinical efficiency, and elevates the level of care
physicians can offer their patients. One benefit of early
medical school integration is that students develop ultrasound
skills in parallel with learning human anatomy – a critical
element that accelerates sonographic learning. It cannot be
overstated that the development of an early sonographic skill
set is meant to augment the patient interview and clinical
exam, not replace them. Each is an essential competency
developed and ingrained early in medical school although
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through different educational pathways. Today’s medical
students benefit from the ability to develop their sonographic
skill set in parallel with learning the traditional pillars of
medicine: inspection, palpation, percussion, and auscultation.
POCUS has become commonplace in many medical
specialties and is evolving in others. The ability to evaluate and
diagnose patients with emergent conditions using ultrasound is
best illustrated in emergency medicine (EM). Diagnosing acute
conditions such as appendicitis are well within the capabilities
of ultrasound-trained clinicians. EM-trained physicians using
POCUS to evaluate for appendicitis have been shown to have
comparable operating characteristics (sensitivity, specificity,
positive and negative predictive value) to comprehensive
ultrasounds interpreted by radiologists.1 Although abdominal
ultrasound for appendicitis is traditionally considered
technically difficult, we present a case of a novice UGME
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sonographer self-diagnosing appendicitis. This is the first case
report in the literature that readily demonstrates the rapid
transition of medical school sonographic training in the
classroom to a clinically relevant diagnostic tool.

CPC-EM Capsule

CASE REPORT
A 25-year-old first-year medical student arrived in the
emergency department (ED) with 24 hours of lower
abdominal pain. The pain was worse with cough, yard work,
and eventually with walking. The clinical exam demonstrated
right lower quadrant tenderness without peritoneal signs. His
vital signs were normal except for mild tachycardia. Lab
work, including urinalysis, was unremarkable.
Although the clinical presentation in this case was typical
of appendicitis, in many institutions the next step is to obtain a
computed tomography (CT) to confirm the diagnosis. The use
of CT to diagnose appendicitis approaches 90% in some
centers.2 Although CT in adults is more accurate than
ultrasound in making the diagnosis of appendicitis (sensitivity
0.96 vs 0.85), ultrasound is an attractive alternative that can
eliminate radiation exposure.3
In this case, what seemed like an otherwise
straightforward appendicitis presentation came with a twist;
the student brought self-performed ultrasound imaging of his
appendix. Prior to his ED visit, the student went to our
ultrasound teaching lab and was able to identify his inflamed
appendix (without a proctor). He printed his ultrasound
images and presented them to the ED attending physician. The
images demonstrated an enlarged appendix (approximately 1
centimeter) with appendicolith (Image).
The emergency physician also used POCUS to reaffirm
the sonographic diagnosis of appendicitis (noncompressible,

Image. First-year medical student self-images of enlarged appendix
with appendicolith in short (A) and long axis (B) are indicated by the
arrows. Appendix measurements are greater than 0.9 centimeters
in all dimensions. Note the bright white appendicolith causing a
posterior acoustic shadow (parallel white lines) in the short axis view.

Clinical Practice and Cases in Emergency Medicine

What do we already know about this clinical
entity?
Diagnosing appendicitis using ultrasound is
accurate and efficient. It is an advanced skill that
can challenge even experienced sonographers.
What makes this presentation of disease
reportable?
This is the first report in the literature of a medical
student extrapolating a basic ultrasound skill set to
self-diagnose appendicitis.
What is the major learning point?
The self-diagnosis of appendicitis by a 1st-year
medical student demonstrates the rapid ultrasound
skill development by future physicians.
How might this improve emergency medicine
practice?
Point-of-care ultrasound taught by emergency
physicians elevates the clinical skill set of
future physicians.

focal ileus, tubular structure measuring greater than 6
millimeters in anterior-posterior diameter).4 Visualization of
periappendiceal inflammation as well as an appendicolith,
helped to confirm the diagnosis.
The patient was taken to the operating room without further
imaging and had an uneventful appendectomy. Appendicitis
was confirmed upon pathologic review of the specimen.
DISCUSSION
It is clear that basic patient evaluation skills taught early
in medical school become the framework students rely on
during their clinical years and beyond. It is our goal to
integrate the use of sonography as a standard part of a
student’s history and physical exam. An integrated UGME
ultrasound program helps students develop symbiotic clinical
and sonographic skill sets. Students at our medical school
Eastern Virginia Medical School (EVMS) have an ultrasound
transducer in their hands as early as the orientation week of
their first year.
The framework of sonographic teaching at our institution
is structured around 10 core ultrasound skills that every
student should graduate with. These core skills range from
echocardiography to procedural guidance (Table).
Abdominal ultrasound education at our institution is
focused primarily on common hepatobiliary and renal
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Table. Ten core ultrasound competencies required for medical
school graduation.
1. Cardiac ejection fraction estimation.

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

2. Cardiac evaluation for pericardial tamponade.
3. Cardiac evaluation for right ventricular strain.
4. Lung assessment for pneumothorax.

Address for Correspondence: Barry J. Knapp, MD, Eastern
Virginia Medical School, Department of Emergency Medicine, 600
Gresham Drive, Raleigh Building, Suite 304, Norfolk, VA 23507.
Email: knappbj@evms.edu.

5. Identification of abdominal aortic aneurysm and aortic
dissection.
6. Assessment for hemoperitoneum.
7. Identification of cholelithiasis (gallstones).

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

8. Identification of intrauterine pregnancy, gestational age and
fetal lie.
9. Assessment for common cancers (renal and liver).
10. Establishment of ultrasound-guided vascular access.

disorders. Although we do not formally train students to
specifically image the appendix, the ultrasound skill set they
develop during the first few months of training makes this an
achievable endeavor.
POCUS is becoming the standard of care in many areas of
clinical medicine. The early integration of POCUS into
UGME curricula is the key to arming the next generation of
physicians with the tools necessary to elevate the current
standard of patient care.5
Although anecdotal, this report of the self-diagnosis of
acute appendicitis by a medical student is evidence of a novice
learner’s ability to rapidly extrapolate basic sonographic
concepts into more advanced skills.

Copyright: © 2020 Knapp 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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CONCLUSION
The medical student’s ultrasound skills reflect
favorably on the rapid evolution of ultrasound teaching in
undergraduate medical education. As the use of ultrasound
in the clinical setting expands for both diagnostic and
procedural indications, it is important for medical schools to
properly prepare future physicians.
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Introduction: Patients with naturally occurring, impaired cell-mediated immunity secondary to age and
pregnancy are known to be at risk of developing severe and invasive Listeria monocytogenes infections.
Immunosuppressant medications, particularly infliximab, are also known to increase this risk.
Case Report: We present the case of a seven-year-old female on infliximab who was diagnosed
with culture positive L. monocytogenes meningitis after a negative cerebral spinal fluid polymerase
chain reaction (PCR).
Conclusion: Patients receiving infliximab who display signs of central nervous system infection
should be suspected to have L. monocytogenes as an infecting agent, and empiric addition of
ampicillin to their antibiotic regimen should be considered, with substitution of trimethoprimsulfamethoxazole in cases of penicillin allergy, regardless of initial PCR results. [Clin Pract Cases
Emerg Med. 2020;4(4):530–532.]
Keywords: listeria monocytogenes; infliximab.

INTRODUCTION
Listeria monocytogenes is a facultative anaerobic, grampositive bacillus found in the intestinal flora of many animals
and humans, and is spread through contaminated foods such
as unpasteurized milk, soft cheeses, undercooked meats, and
raw vegetables. It is almost universally susceptible to
ampicillin but, if left untreated, it can cause serious infection
with a propensity for sepsis, pneumonia, and
meningoencephalitis. It has also been documented to cause
acute hydrocephalus secondary to invasion of the brainstem
and is often fatal.13
Patients with naturally occurring, impaired cell-mediated
immunity secondary to extremes of age and pregnancy are
known to be at risk of developing severe and invasive L.
monocytogenes infections. These populations are routinely
advised to avoid potential sources of L. monocytogenes and
are empirically treated with ampicillin when severe bacterial
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infection is suspected. Due to the significant mortality of
listeriosis infection and the fact that it is not well covered by
standard empiric antibiotic treatment, a high index of
suspicion for this organism should be maintained.3
A number of listeriosis cases in adults who are
immunocompromised secondary to infliximab use have been
reported.1,11 Infliximab is a tumor necrosis factor-α (TNF-α)
inhibitor commonly used in treatment of rheumatoid arthritis
and Crohn’s disease. TNF-α is a protein produced by
monocytes, macrophages, B-cells, T-cells, and fibroblasts to
stimulate proliferation of cytokines and inflammatory
cascades. Immunosuppression secondary to TNF-α inhibitor
therapy is a known risk factor for Listeria infection, 4, 5
although the American Academy of Pediatrics has not yet
recommended empiric coverage in patients receiving TNF-α
inhibitor therapy. Here, we present a seven-year-old female on
infliximab therapy who developed listeria meningitis despite a
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negative polymerase chain reaction (PCR) assay of cerebral
spinal fluid (CSF).

CPC-EM Capsule

CASE REPORT
A seven-year-old female presented to the emergency
department (ED) for fever and headache for one day. She was
reportedly very tired after returning from school and took a nap.
Upon waking, she complained of a headache and had a
documented fever of 40° Celsius. Shortly after taking ibuprofen,
she had an episode of emesis and subsequently sought medical
attention. In the ED, she reported headache, decreased appetite,
photophobia, and nausea. She had received induction of
infliximab 20 days prior to presentation after a diagnosis of
Crohn’s disease, and had her second infusion two days prior.
She was also taking prednisone daily. She was tachycardic,
febrile, uncomfortable-appearing and photophobic. She had no
focal neurologic deficits. She did display nuchal rigidity, but
Kernig’s and Brudzinski’s signs were negative.
Blood work was obtained and the patient was given 20
milliliters per kilogram normal saline bolus with minimal
improvement in tachycardia. The patient’s white blood cell
count was 13.7 x 103/ microliter (μL) (reference range 4.5 -13
x 103/μL), absolute neutrophil count 8.79 x 103/μL (reference
range 1.5 - 8.0 x 103/μL), and urinalysis was within normal
limits. Blood and urine cultures were obtained, and a
respiratory viral panel returned positive for coronavirus.
Empiric treatment of suspected meningitis was initiated
with vancomycin and ceftriaxone. Lumbar puncture was
performed under ketamine sedation and the patient was
admitted to the pediatric hospitalist service. CSF analysis
showed 2025 total nucleated cells (90% neutrophils, reference
range < 7) and 6 red blood cells (RBCs)/μL (reference range <
2) in Tube 1; 1640 total nucleated cells (92% neutrophils) and 6
RBCs/ μL in Tube 3. CSF glucose was 56 milligrams per
deciliter (mg/dL) (reference range 60 – 80 mg/dL), protein was
99 mg/dL (reference range 15 – 45 mg/dL). Gram stain showed
+4 white blood cells but no organisms noted. Shortly after
admission, CSF PCR returned negative for L. monocytogenes,
E. coli K1, H. influenzae, N. meningitidis, S. agalactiae, S.
pneumoniae, C. neoformans/gatti, cytomegalovirus,
enterovirus, herpes simplex virus 1 and 2, human herpesvirus 6,
human parechovirus, and varicella zoster virus.
Upon admission, the patient’s immunosuppressive
medications were discontinued. Antibiotic coverage was not
broadened from vancomycin and ceftriaxone owing to the
negative CSF PCR. She continued to be intermittently febrile
and displayed worsening mental status. On the second day of
hospitalization, the patient’s CSF and blood cultures were
positive for L. monocytogenes, and her antibiotic regimen was
changed to ampicillin and gentamicin. Her fevers resolved, her
mental status and symptoms improved, and she was
discharged from the hospital on day eight after a peripherally
inserted central catheter was placed to receive a total of 21
days of ampicillin. The patient did not have recurrence of her
Volume IV, NO. 4: November 2020

What do we already know about this clinical
entity?
Listeria monocytogenes infections have been
documented in patients taking infliximab,
and require a tailored antibiotic regime for
successful treatment.
What makes this presentation of disease
reportable?
A pediatric patient on infliximab therapy
developed Listeria meningitis despite a
negative polymerase chain reaction assay of
cerebral spinal fluid.
What is the major learning point?
Infliximab increases chances of opportunistic
infections, and ampicillin should be added to
initial empiric antibiotic coverage.
How might this improve emergency
medicine practice?
Reduce delay to definitive antibiotic
treatment in an immunocompromised patient.

Crohn’s symptoms while hospitalized, and she was switched
to methotrexate for outpatient therapy.
DISCUSSION
There are few case reports in the literature of L.
monocytogenes infection in an immunocompetent host;
however, it is an agent to be suspected in the
immunocompromised population. Many of the reported cases
occur in adult patients receiving infliximab for the treatment
of rheumatoid arthritis.11 Listeriosis is rarely documented in
immunocompetent children,2,9,14 with iron overload being
suggested as a potential risk factor.9
Three-month mortality in patients with bacteremia has
been found to be 45%.3 Mortality increased when there was a
delay in administration of appropriate beta-lactam inhibiting
agents, such as ampicillin. Relapses have occurred in
immunocompromised patients after 14 days of treatment,7
leading to recommendations of three to six weeks for the
immunocompromised with bacteremia and four to eight weeks
for those with central nervous system infections.
Gentamicin has been reported to have synergistic effects
with ampicillin in the treatment of listeriosis. Trimethoprimsulfamethoxazole has been used to treat listeriosis
successfully12 in the case of penicillin allergy.
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The PCR assay for the hyl gene, encoding listeriolysin O,
has been reported to be specific and more sensitive than
culture after antibiotic therapy has been initiated, with up to
10% of culture negative CSF having a positive PCR result in
cases otherwise attributed to listeriosis based on clinical
presentation and imaging results.6 The patient presented here
is unique in that the CSF obtained at time of presentation
resulted in a negative PCR assay but positive culture,
demonstrating a rare false-negative PCR result.
It has been proposed that TNF-α plays an important role in
the defense against infections.15 Infliximab, an anti-TNF-α
agent, has found success in the treatment of inflammatory
conditions such as rheumatoid arthritis and more recently
Crohn’s disease. Clinicians should be aware of the increased
risk of listeriosis and empirically cover as indicated for this not
infrequently fatal infection regardless of initial PCR results.
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Introduction: Cerebral malaria, a syndrome of altered consciousness, is a rare and severe
neurologic complication resulting from Plasmodium falciparum.1 Historically, cerebral malaria has
been seen more frequently in children rather than adults. To complicate the diagnosis, cerebral
malaria has few specific symptoms and neurologic findings can vary with each case.
Case Report: We describe a case of a 61-year-old male who returned from the Democratic Republic
of Congo and presented to the emergency department with dehydration, fatigue, and intermittent
confusion. He was ultimately diagnosed with cerebral malaria caused by P. falciparum.
Conclusion: Even with close monitoring and appropriate treatment, cerebral malaria carries a
severe risk of long-term neurocognitive deficits and a high mortality rate. [Clin Pract Cases Emerg
Med. 2020;4(4):533–536.]
Keywords: Malaria; cerebral malaria; fever in returned traveler; Plasmodium falciparum; delirium;
altered mental status; travel history; infectious disease; tropical medicine.

INTRODUCTION
Cerebral malaria is an uncommon disease process but
should be considered in any patient presenting with
neurologic complaints and recent travel to a malaria-endemic
area. Most cases of malaria in developed countries are seen
in travelers returning from malaria-endemic countries. The
World Health Organization (WHO) estimated 228 million
cases of malaria worldwide in 2018.2 Of those cases 93%
occurred in Africa with the Democratic Republic of Congo
(DRC) accounting for 12% of all malaria cases worldwide,
second only to Nigeria.2 It is estimated there are 57 cases of
malaria per 1000 population at risk worldwide.2 Cerebral
malaria is uncommon, especially in the United States (US).
Further, the majority of the literature on cerebral malaria is
focused on the pediatric populations as it is much more
common in children.3
We present a case of a 61-year-old male who presented to
our emergency department (ED) with diarrhea, fatigue, and
delirium after return from the DRC two days prior. He was
diagnosed with cerebral malaria and transferred to the
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intensive care unit (ICU) where he was successfully treated
and ultimately left the hospital with no neurologic deficits.
CASE REPORT
A 61-year-old male with a past medical history of
hypertension presented to our ED with a chief complaint of
fatigue. The patient had been visiting friends and relatives in
the DRC and had returned to the US two days prior to
presentation. History was obtained primarily from the patient’s
son as his father was delirious, which limited his ability to
provide a comprehensive history. The son stated that the
patient’s symptoms began one week prior to presentation
while still in the DRC. The patient returned to the US in a
feeble state per the son. He had very little oral intake over the
prior week and would wake up confused and disoriented
during the three days prior, including not recognizing his own
house or shower on the day of presentation. The patient’s
confusion would wax and wane but seemed worse upon
wakening in the morning and after napping, and would
improve throughout the day. He reported night sweats and
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chills but no known fevers. He had multiple episodes of dark
diarrhea, but no bright red blood or black stools. He had a
mild cough but no dyspnea or chest pain. He also reported
nausea without vomiting.
A review of systems was otherwise negative including
absence of headache, vision changes, numbness, focal
weakness, or skin eruptions. The patient did endorse multiple
mosquito bites but had been on malaria prophylaxis with
doxycycline, which he had continued to take upon his return
to the US. The patient’s compliance with medication along
with other precautions and malaria preventative measures such
as mosquito nets and permethrin spray was not determined in
the ED due to the patient’s critical illness and need for
resuscitation. He visited the international travel clinic prior to
his trip and had been vaccinated for both yellow fever and
typhoid. He was unaware of any sick contacts.
On arrival, his vital signs were significant for hypotension
with a blood pressure of 103/62 millimeters mercury,
tachycardia with a pulse of 123 beats per minute, an oral
temperature of 100.3 degrees Fahrenheit with oxygen
saturation 98% on room air. Differential diagnosis included
meningitis, Ebola virus disease (EVD), chikungunya, enteric
fever, filariasis, tick-borne rickettsiae, schistosomiasis,
dengue, yellow fever, and malaria. An immediate consult to
infectious disease (ID) was placed due to the concern for
recent travel to an EVD-endemic area. The ID service
determined that the patient was not in a place that had known
active EVD at the time; therefore, EVD protocol was not
initiated. An electrocardiogram (ECG) was obtained, which
showed sinus tachycardia with a QTc interval of 369
milliseconds (msec).
His physical exam was notable only for lethargy. He was
slow to answer questions but would answer appropriately. He
had no focal neurologic deficits and was alert and oriented to
self, place and year, but not to month. He had no neck pain,
neck stiffness, jaundice, scleral icterus, or skin eruption.
Laboratory evaluation was significant for a normal white
blood cell count with thrombocytopenia (platelets 111 per
microliter ]K/mcL] [reference range 135-371 K/mcL]) and
anemia (hemoglobin nine grams per deciliter [g/dL] [reference
range 14.0-18.1 g/dL], and hematocrit 25% (reference range
41-49%). His serum sodium was slightly low at 131
millimoles per liter (mmol/L) (reference range 136-145
mmol/L) with otherwise normal electrolytes and a normal
serum creatinine. Glucose was 177 milligrams/dL (mg/dL)
(reference range 70-99 mg/dL). His alanine aminotransferase
and aspartate aminotransferase were elevated at 228 units
(U/L) (reference range 5-55 U/L) and 125 U/L (reference
range 5-40 U/L), respectively. Total bilirubin was elevated at
3.1 milligrams per deciliter (mg/dL) (reference range 0.21.2mg/dL), as well as direct bilirubin a 1.3 mg/dL (reference
range 0.0-0.5 mg/dL). His serum lactate was 4.9 millimoles
(mmol)/L (reference range 0.5-2.2 mmol/L), lactate
dehydrogenase elevated at 964 U/L (reference range 125-220
Clinical Practice and Cases in Emergency Medicine
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What do we already know about this clinical
entity?
Cerebral malaria is a rare, poorly
understood complication of Plasmodium
falciparum that carries significant morbidity
and mortality.
What makes this presentation of disease
reportable?
Cerebral malaria is rare and not commonly
seen in the United States.
What is the major learning point?
Cerebral malaria should be considered
in any patient presenting with neurologic
symptoms with recent travel to malaria
endemic areas.
How might this improve emergency medicine
practice?
Prompt recognition and treatment of this deadly
disease is important to reducing the morbidity
and mortality associated with this disease.

U/L) with a low haptoglobin and a normal prothrombin time
test. Urinalysis was without signs of infection. A peripheral
blood smear was obtained, which showed malarial parasites
present concerning for Plasmodium falciparum infection with
an initial parasite load of 10%. Multiple (between one and
three) intra-erythrocyte rings were seen within single
erythrocytes, which are consistent with malaria and was
confirmed by ID.
The recommendations of the ID consultant were
doxycycline and intravenous (IV) quinidine, and the patient
was admitted to the ICU for continuous IV therapy and closer
monitoring of his mental status as well as for the need for
frequent laboratory draws and ECGs. IV quinidine can cause
significant hyperinsulinemia and resultant hypoglycemia;
therefore, the patient received hourly glucose checks. In
addition, quinidine can prolong the QT interval, and the
patient required hourly ECGs with ID recommendations of
stopping quinidine if QTc increased by greater than 50% of
patient’s initial baseline and holding the medication until the
QTc fell to less than 25% above the original value.
The patient continued to have waxing and waning levels
of consciousness and required 24 hours of IV quinidine after
which his peripheral smear showed a malarial burden of 0.7%,
and he was transitioned to oral quinine. He did not have
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episodes of hypoglycemia and his longest QTc interval was
540 msec. The patient’s mental status slowly improved as his
malarial burden decreased. He required three days in the ICU
and was then transferred to the floor. He completed a threeday course of oral quinine while in the hospital, and his final
smear had a parasite load of 0%. The patient was discharged
on hospital day five on oral doxycycline to finish a total
seven-day course. He followed up in the ID clinic two weeks
after discharge and had no sequelae. His mental status had
returned to normal, he had had no fevers, and had begun to
regain his strength.
DISCUSSION
The definition of severe malaria constitutes a multitude of
symptoms including altered level of consciousness, respiratory
distress, shock, acute kidney injury, convulsions and others,
but has one unifying factor in that it can only be caused by the
P. falciparum species and is associated with a high mortality
rate (greater than 5%) even with appropriate treatment.4
Cerebral malaria is a subset of severe malaria and is associated
with an impaired level of consciousness. It is difficult to
diagnose as it has no specific pathognomonic features to
differentiate it from non-cerebral malaria as other malarial
species can alter consciousness by separate pathophysiological
processes.4 These include metabolic abnormalities or systemic
effects of infection such as high fever.4 WHO characterizes
cerebral malaria by unarousable or deep coma with asexual
forms of P. falciparum parasites on peripheral blood smears
and no other cause to explain the altered level of
consciousness.5 WHO further reported that most published
studies use the term cerebral malaria when referring to the
syndrome in which altered consciousness, associated with a
malarial infection, cannot be attributed to a non-malarial
cause. This describes our patient as he was not comatose on
arrival to the ED.6 As of yet, there has been no agreed upon
definition for cerebral malaria, and in practice any patient with
altered level of consciousness or other signs of neurologic
impairment should be treated as cerebral malaria.
Our patient was from the DRC and had been there visiting
friends and relatives (VFR), which is important to note as
studies have shown that VFRs are at higher risk for diseases that
are largely preventable, including malaria.7 The reason for this
is multifactorial and includes barriers to preventative medical
care prior to travel as well as patient misconceptions regarding
their risk.7 VFRs in the US have higher levels of poverty, lower
levels of formal education, and lower insurance coverage,
which leads to less preventative pre-travel medical services.7 In
addition, many VFRs are thought to perceive less personal risk
secondary to their cultural and geographic familiarity with the
area, as well as an idea that diseases such as malaria are
“normal” or “expected” in the country they are visiting.7
In addition to the difficulty in diagnosing cerebral malaria,
the treatment carries its own risks. Quinidine has been
associated with torsades de pointes related to prolongation of
Volume IV, NO. 4: November 2020

the QT interval as well as hypoglycemia secondary to
hyperinsulinemia.8,9 Because of this, frequent ECGs must be
performed and labs drawn, and the patient’s neurologic status
must be closely monitored. Another treatment option is
exchange transfusion, which has been used in cases of severe
malaria, in particular for patients with a parasite load greater
than 10%.10 Exchange transfusion has been shown to improve
laboratory values; however, it has not been shown to increase
parasite clearance, ICU and hospital length of stay, in-hospital
mortality, and cost of hospitalization.10 Our patient had a
parasite load of 10% and could have potentially been treated
with exchange transfusion as well as the other treatments
above; however, ID did not feel this was warranted and
exchange transfusion was not pursued.
CONCLUSION
Cerebral malaria is a leading cause of malaria mortality
worldwide, accounting for 20% of adult deaths and 15% of
childhood deaths.11 Even with appropriate treatment early in the
disease course, patients still have a high risk of death and up to
25% of survivors will have neurologic sequelae.11 While many
factors contribute to a patient’s prognosis, including end-organ
damage and severity of neurologic dysfunction, treatment must
be given as early as possible to maximize the chance of
recovery.6 To diagnose this rare disease process early in its
course, emergency physicians should be aware of the symptoms
and the need for screening in patients returning from a malariaendemic area with altered levels of consciousness.
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Introduction: Drug overdose represents a growing reason for emergency department visits and
hospitalizations in the United States. Co-ingestion of multiple substances is also on the rise, and
toxidromes can be seen from any of multiple drugs in a single patient.
Case Report: We present a case of diffuse alveolar hemorrhage secondary to cocaine abuse in a
patient who was apneic and unresponsive after heroin overdose. The patient responded to supportive
care and was discharged with complete return to physical and mental baseline.
Conclusion: Clinicians must be vigilant for any number of concomitant toxidromes when a
patient is brought in with complications following drug overdose. [Clin Pract Cases Emerg Med.
2020;4(4):537–539.]
Keywords: opioid use; cocaine use; overdose; toxidrome.

INTRODUCTION
Heroin is a semisynthetic drug able to cross the bloodbrain barrier with affinity for mu opioid receptors producing
analgesia and euphoria. Cocaine is a plant-derived stimulant
drug that blocks the re-uptake of serotonin, dopamine, and
norepinephrine, among other modes of action. Co-ingestion
of heroin with cocaine remains a growing sector of illicit
drug use and represents a poor prognostic indicator for drug
addiction recovery from either substance individually, with or
without medication-assisted treatment.1
While the euphoric effects of heroin and cocaine coingested have been described as synergistic, the toxic effects
remain additive depending on the total dose, route, form,
and frequency of use.1 Opioid overdose causes miosis and
respiratory depression leading to hypoxemia, eventual coma,
and then death. Cocaine abuse affects multiple organ systems
including pulmonary effects, notably pulmonary hypertension,
acute eosinophilic pneumonia, and diffuse alveolar
hemorrhage (DAH).2 Here we present a case of heroin/cocaine
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co-ingestion causing initial apnea and hypoxemia, and then
DAH requiring mechanical ventilation and supportive care.
CASE REPORT
A 20-year-old male with a history of polysubstance abuse
presented to the emergency department (ED) after being found
unconscious by family members in a car. The patient was with
his father and a cousin, and all three individuals were snorting
both heroin and cocaine. Emergency medical services (EMS)
reported the patient was apneic and had peripheral capillary
oxygen saturation (SpO2) 65% at the time of arrival, but they
were able to raise oxygen saturations to 92% with use of bagvalve-mask. EMS administered two doses of two milligrams
intramuscular naloxone with spontaneous return of breathing
and consciousness.
On initial presentation to the ED, the patient’s vitals were
as follows: heart rate 123 beats per minute; blood pressure
98/79 millimeters of mercury (mm Hg); respiratory rate 21
breathes per minute; SpO2 100% on six liters per minute
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oxygen via nasal canula. and temperature 36.7° Celsius. The
patient was awake and alert and able to answer questions
with a primary complaint of chest tightness and persistent
scant hemoptysis. The patient’s family noted epistaxis about
five minutes after initial drug ingestion. After two liters of
normal saline were bolused, the patient showed a reduction
of pulse to 94 beats per minute and an increase in systolic
blood pressure to116 mm Hg. On physical exam, no obvious
sources of bleeding were identified intranasally, within the
oropharynx or mouth. Auscultation of the lungs demonstrated
coarse breath sounds in all lung fields. Initial blood laboratory
tests, including a complete blood count and coagulation panel,
were normal. Initial chest radiography demonstrated bilateral
extensive alveolar densities (Image 1) The patient’s respiratory
and mental status were maintained without need for additional
doses of naloxone.
Three hours after arrival to the ED, the patient’s oxygen
saturation began to decline, and he became tachypneic,
tachycardic, and hypotensive. The patient required invasive
mechanical ventilation for hypoxic acute respiratory failure.
After initial intubation with confirmation of tube placement
via capnography and radiography, achieving adequate
oxygen saturation of >92% required acute respiratory distress
syndrome protocol, volume-control ventilator settings: rate 24,
tidal volume 440 milliliters, fraction of inspired oxygen (FiO2)
100%, positive end-expiratory pressure (PEEP) 15 centimeters
water. The patient was then admitted to the medical-surgical
intensive care unit for further management.
During his hospital stay, the patient remained
hemodynamically stable, afebrile, without leukocytosis
or lactic acidosis. Electrocardiogram (ECG) did not show

Image 1. Chest radiograph at initial presentation showing diffuse
pulmonary infiltrates. White arrows showing infiltrates.
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What do we already know about this clinical
entity?
Drug toxidromes are sometimes thought of as
singular, but patients using multiple drugs can
show multiple toxidromes at the same time.
What makes this presentation of disease
reportable?
We present a case of apnea and altered
mentation from heroin overdose that was
reversed, followed by onset of diffuse alveolar
hemorrhage from delayed cocaine toxicity.
What is the major learning point?
Clinicians must keep suspicion for multiple
toxidromes when symptoms are consistent with
drug use or the patient is triaged as “overdose.”
How might this improve emergency medicine
practice?
“Red flag” history and physical exam
findings should prompt attention for multiple
toxidromes and adequate observation in drug
use patients.

evidence of ischemic changes and serial troponins were
normal. Non-contrast enhanced computed tomography of the
chest showed extensive bilateral diffuse pulmonary infiltrates
with sparing of the periphery (Image 2).
Bronchoscopy revealed moderate to severe diffuse
bronchial hyperemia and mucosal erosions, and successive
aliquots of bronchoalveolar lavage showed progressively
increasing blood-tinged secretions. Rheumatologic workup
was unremarkable. Sputum and blood cultures were negative,
and bronchial lavage cultures had no growth. The patient
was treated empirically with piperacillin-tazobactam and
azithromycin. After the first 24 hours with mechanical
ventilation, the patient tolerated lower settings of FiO2 and
PEEP and was later transitioned to non-invasive ventilatory
support, with return to baseline ventilatory status and
discharged home on hospital day six.
DISCUSSION
In 2016, opioid overdose accounted for 200,322 ED visits
and 85,944 hospitalizations, while cocaine overdose accounted
for 19,709 ED visits and 8723 hospitalizations.3 Drug
overdose will continue to affect every aspect of the healthcare
system in the emergency, inpatient, and outpatient settings.
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(hemoptysis in this case) can also be a clue to severity and
help guide decisions on disposition of overdose patients.
CONCLUSION
Drug overdose is a common presenting complaint in many
EDs and providers must address the toxicity from myriad abused
substances, both illicit and prescribed. This case presented
“routinely” with apnea and hypoxemia from heroin overdose
that was corrected with naloxone but was complicated by diffuse
alveolar hemorrhage caused by cocaine toxicity. While this
case had a collateral historian to corroborate the details of the
extent of the drug use, not all patients’ drug use will be so easily
identified. Attention to any red-flag components of the history
and unexpected physical exam findings will guide required
interventions and disposition. Clinicians must maintain high
suspicion for multiple toxidromes of co-ingested drugs when any
drug overdose patient is treated.

Image 2. Non-contrast enhanced computed tomography of the
chest showing diffuse infiltrates located centrally. White arrows
showing infiltrates.

Alveolar hemorrhage is a respiratory emergency that needs
to be recognized and treated early due to risks of high mortality.4
Clinical presentation can have a wide variety of symptoms
including subtle symptoms of fever, dyspnea, and hemoptysis. In
this case, multiple other etiologies were ruled out as causative of
DAH,5 leaving cocaine-induced DAH the likely culprit. The ECG
did not demonstrate ischemia, and serial troponins were negative
ruling out cardiogenic sources of alveolar hemorrhage. Aspiration
pneumonitis was considered given the altered and apneic initial
presentation but was unlikely to have caused the extent of diffuse
alveolar involvement seen. Rheumatologic markers were all
negative making vasculitic etiologies unlikely, and cultures
of sputum, blood, and bronchoalveolar lavage were negative
for causative pathogens making infectious etiologies unlikely,
although broad-spectrum antibiotics were started at first.
As demonstrated in the above case, co-ingestion of illicit
drugs can be challenging to treat with multiple toxidromes
playing out simultaneously in a single patient. What
first presented as solely a heroin overdose with adequate
reversal and stability quickly deteriorated secondary to
cocaine-induced toxicity. While the treatment of opioid
overdose is more straightforward with specific, targeted
reversal agents and supportive care, the treatment of cocaine
overdose lacks a targeted reversal agent and relies on the
mainstay of supportive medications and treatments based on
symptomatology. The exact emergency management for many
drug overdose patients depends on practitioner preference
and practice location, but a few key red-flag qualities that
supported a more prolonged observation period in this case
included knowledge of co-ingestion, degree of apnea and
hypoxemia on initial presentation, and amount of naloxone
required for reversal of respiratory depression and altered
mental status. The presence of atypical physical exam findings
Volume IV, NO. 4: November 2020
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Introduction: Thyroid storm is a medical emergency associated with significant mortality.
Hyperthyroid states have been associated with hypercoagulability as well as rhabdomyolysis.
However, the pathophysiology of this association remains under investigation.
Case Report: A 62-year-old male patient presented to the emergency department with weakness
and was found to have thyroid storm with concurrent submassive pulmonary embolisms and
rhabdomyolysis. To our knowledge, this is the first reported presentation of this triad.
Conclusion: This case highlights the potentially difficult diagnosis and management of thyroid storm, as
well as associated life-threatening complications, including venous thromboemboli and rhabdomyolysis.
[Clin Pract Cases Emerg Med. 2020;4(4):540–543.]
Keywords: Thyroid storm; rhabdomyolysis; pulmonary embolism; case report.

INTRODUCTION
Hyperthyroid states exist on a spectrum of disease
severity; this spectrum ranges from subclinical
hyperthyroidism to clinical manifestations of this hormone
derangement, or thyrotoxicosis, to the most severe form with
multisystem involvement and evidence of systemic
decompensation – thyroid storm.1 Thyroid storm most
commonly affects female patients, with an associated
mortality rate between 8-25%, and those over 60 years of age
have worse outcomes.1 This life-threatening condition
characterized by adrenergic overactivity can be secondary to a
myriad of etiologies and is often triggered by stress-inducing
states such as surgery, trauma, or infection.1
Classically, thyroid storm is a clinical diagnosis of
thyrotoxicosis with multisystem deterioration. This diagnosis
is augmented by clinical scoring systems such as the BurchWartofsky Point Scale (BWPS). BWPS uses a point scale to
assign patients into three categories suggesting their likelihood
of progressing to fulminant thyroid storm. The scale
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incorporates temperature, central nervous system effects,
gastrointestinal and hepatic dysfunction, heart rate, evidence
of congestive heart failure, and the presence or absence of
atrial fibrillation as well as a precipitating event (Table).1,2
Previous literature has demonstrated that hyperthyroid states
have been associated with hypercoagulability leading to venous
thromboembolic (VTE) events such as cerebral thrombosis, deep
vein thrombosis (DVT), and pulmonary embolism (PE).3-10
Additionally, multiple cases report rhabdomyolysis as a sequela
of hyperthyroid states.11-15 To our knowledge, this is the first
reported case of a patient with thyroid storm complicated by both
rhabdomyolysis and submassive PE at time of presentation to the
emergency department (ED).
CASE REPORT
A 62-year-old male with past medical history of prior
cerebral vascular accident and coronary artery disease presented
to the ED by emergency medical services with three days of
extremity weakness, fatigue, and imbalance. The patient’s
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Table. The Burch-Wartofsky Point Scale is used as a clinical scoring
system for hyperthyroid states.
Criteria

CPC-EM Capsule

Point value

Temperature (°F)
<99

0

99-99.9

5

100-100.9

10

101-101.9

15

102-102.9

20

103-103.9

25

>104.0

30

What do we already know about this clinical
entity?
Thyroid storm is a medical emergency with
significant mortality. Hyperthyroid states have
been associated with both hypercoagulability
and rhabdomyolysis.
What makes this presentation of disease
reportable?
To our knowledge this is the first reported case of
a patient presenting to the ED with thyroid storm,
rhabdomyolysis, and a pulmonary embolism.

Central Nervous System Symptoms
None

0

Mild (agitation)

10

Moderate delirium, psychosis, lethargy)

20

Severe (seizure, coma)

30

What is the major learning point?
Thyroid storm can be associated with
life-threatening complications such as
rhabdomyolysis and pulmonary embolism.

Gastrointestinal-hepatic Symptoms
None

0

Moderate (diarrhea, nausea/vomiting,
abdominal pain)

10

Severe (unexplained jaundice)

20

How might this improve emergency medicine
practice?
By having suspicion for additional life-threatening
complications, the emergency provider can
improve the management of thyroid storm.

Cardiovascular dysfunction (beats/min)
<90

0

90-109

5

110-119

10

120-129

15

130-139

20

>140

25

Atrial fibrillation
Absent

0

Present

10

Heart failure
None

0

Mild (pedal edema)

5

Moderate (bibasilar rales)

10

Severe (pulmonary edema)

15

Precipitant history
Absent

0

Present

10

Total Score
Thyroid Storm Unlikely
Impending Storm
Highly Suggestive of Thyroid Storm
F, Fahrenheit; min, minutes.

<25
25-45
>45

spouse reported that he experienced lethargy, myalgias,
decreased appetite, subjective fevers, and poor sleep over this
time. One day prior to presentation, the patient fell secondary to
generalized weakness without a loss of consciousness, which
Volume IV, NO. 4: November 2020

ultimately prompted presentation for medical evaluation, after
lying on the floor for approximately four hours.
On presentation to the ED, vital signs included heart rate of
121 beats per minute (bpm), blood pressure of 130/103
millimeters of mercury (mm Hg), respiratory rate of 20 breaths
per minute with a saturation of 95% on room air, and oral
temperature of 101.5 degrees Fahrenheit. Physical examination
was notable for tachycardia, diffuse abdominal pain without
evidence of peritonitis, a resting tremor, and mild confusion.
Electrocardiogram was notable for sinus tachycardia to 121
bpm without evidence of ischemia or right heart strain. Serum
studies demonstrated a thyroid stimulating hormone level of
0.007 microinternational units (uIU) per microliter (uL)
(normal 0.27-5.00 uIU/uL), free T4 (FT4) of 2.94 nanograms
per deciliter (ng/dL) (normal 0.6-1.8 ng/dL), elevation of
aminotransferases with an aspartate aminotransferase of 232
units (U) per liter (L) (normal 5-40 U/L) and an alanine
aminotransferase of 78 U/L (normal 4-41 U/L), creatinine of
1.23 milligrams (mg)/dL (normal 0.67-1.17 mg/dL), troponin of
0.081 ng/mL (normal <0.03 ng/mL), and B type natriuretic
peptide was elevated to 2852 picograms (pg)/mL (normal <900
pg/mL). Creatinine kinase (CK) was also elevated to 32,290
IU/L (normal 24-170 IU/L), and urinalysis demonstrated large
amounts of blood with only two red blood cells/high powered
541
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field (normal 0-3). A computed tomography (CT) of the
abdomen and pelvis showed no abnormalities, although a PE
was noted in the right lower lobe of the lung (Image), which
was confirmed with a subsequent CT pulmonary angiogram
along with an additional right upper lobe PE.
Based on the patient’s presentation with abnormal
thyroid function, BWPS score was calculated as 50, which
is highly suggestive of thyroid storm. He was started on
propranolol, propylthiouracil, Lugol’s iodine solution, and
hydrocortisone with improvement of his vital signs and
symptoms over the following several days. Therapeutic
heparin was initiated for multiple submassive pulmonary
emboli, with resolution of elevated troponin.
Anticoagulation was transitioned to apixaban for continued
outpatient treatment.
Additionally, the patient was diagnosed with
rhabdomyolysis in the setting of myalgias, elevated CK well
above five times the upper limit of normal, acute kidney
injury, and myoglobinuria. He received intravenous fluids with
a urine output goal of 200-300 mL/hour as well as allopurinol
due to hyperuricemia. CK and uric acid levels were trended
throughout hospitalization, which progressively improved
prior to discharge. He was ultimately discharged after an
otherwise uneventful hospitalization.
DISCUSSION
Both hyperthyroidism and hypothyroidism precipitate a
variety of physiologic derangements, including
hypercoagulable and hypocoagulable states. The effects of
these changes in coagulability range from subclinical to fatal
coagulative events.3 There is no current consensus on the
pathophysiology of this hypercoagulability as numerous
studies have shown a wide effect of hyperthyroidism on
platelets, coagulations factors, and von Willebrand factor.4,5
However, a variety of data demonstrates that increased levels
of thyroid hormone alter the coagulation-fibrinolysis
equilibrium and this increase in hormone level is an
independent risk factor for VTE.3,5-6
A clear dose response of FT4 in both PE and DVT has
been established.7 While this association could be attributed to
a non-thyroidal illness syndrome, in which a decrease in
peripheral conversion of T4 to T3 is seen, this has been
generally dismissed in the literature based on increased levels
of T3 in cases of VTE associated with hyperthyroid disease.7
Although thyrotoxicosis and thyroid storm precipitate both
arterial and venous thrombosis, the majority of the literature
on hypercoagulability focuses on endocrine management
rather than that of VTEs.8,9 The management, prophylaxis, and
occurrence of VTE in patients with thyroid storm remain a site
of investigation, although quelling the precipitating event and
preventing VTE propagation are the mainstay of treatment.
Despite the current body of literature reflecting
hypothyroidism as a risk factor for the development of
rhabdomyolysis, there are very limited data that have
Clinical Practice and Cases in Emergency Medicine

Image. Computed tomography of the chest with contrast
demonstrating a right lower lobe pulmonary embolism (arrow).

demonstrated an association between hyperthyroid states and
rhabdomyolysis.10-12 These limited cases occurred both with
and without significant exertion.13 While the pathophysiology
of hyperthyroid-induced rhabdomyolysis has not been
established, it is hypothesized that the increased metabolic
rate exhausts muscular substrates and energy stores.11,12 By
definition, rhabdomyolysis requires elevated CK levels and
myalgias, which differentiates it from the other
neuromuscular-involved pathologies of hyperthyroidism
such as thyrotoxic myopathy, thyrotoxic periodic paralysis,
and thyroid ophthalmopathy.11,14 In this case, the patient
sustained a fall resulting in multiple hours on the ground, a
common precipitant of rhabdomyolysis. However, the patient
had been experiencing generalized symptoms including
myalgias and weakness prior to the fall. Although it is
probable that the fall contributed to the patient developing
rhabdomyolysis, hyperthyroidism likely also contributed
either directly via increased metabolism or indirectly via
generalized weakness resulting in a fall.
Much like the above case, a similar presentation
described a patient with thyroid storm who subsequently
developed rhabdomyolysis as well as a DVT and subclinical
PE during her hospitalization.15 Although that prior case
established these three diagnostic entities occurring in a
single patient, our case is the first report of a patient with
these pathologies diagnosed both simultaneously and acutely
on presentation in the ED. A review of the current literature
did not find independent correlation between VTE disease
and rhabdomyolysis. Without independent correlation
between these two entities, hyperthyroid pathology is the
most likely underlying etiology related to both the PE and
rhabdomyolysis. The authors hypothesize that this patient
developed a venous thrombosis with embolization to the
pulmonary arteries as a consequence of the hyperthyroid

542

Volume IV, NO. 4: November 2020

Silverman et al.

Thyroid Storm, Rhabdomyolysis, and PE: An Unusual Triad

condition. Additionally, rhabdomyolysis was likely from the
hypermetabolic state induced by the thyroid storm itself, the
fall sustained secondary to weakness from thyroid storm, or
a combination of these two factors.
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Introduction: Giant urinary bladder calculus in an adult is an uncommon entity. The number of
patients with giant bladder calculi has decreased over recent years owing to wider availability of
healthcare and better diagnostic modalities.
Case Report: We present a case of a young adult without any history of recurrent urinary tract
infections or bladder outlet obstruction with giant vesical calculus who presented to the emergency
department with gross hematuria, abdominal pain, and dysuria. Investigations revealed a large
calculus in the urinary bladder, and suprapubic cystolithotomy was performed. A large stone of
6.5×6×5.5 centimeters, weighing 125 grams, was removed. On follow-up, the patient was free of any
symptoms and cystoscopy was normal.
Conclusion: Urinary outflow obstruction must be ruled out in all patients with giant vesical calculus.
Patients without any predisposing condition should be treated as a separate entity and evaluated
accordingly. Multiple surgical treatment modalities are available for bladder calculus patients.
Treatment is personalised as per size of stone, number of stones, and associated comorbidities.
[Clin Pract Cases Emerg Med. 2020;4(4):544–547.]
Keywords: giant vesical calculus; gross hematuria; suprapubic cystolithotomy.

INTRODUCTION
Urinary bladder calculi comprise approximately 5% of all
cases of urolithiasis.1 A urinary bladder calculus more than100
gram (gm) in weight is classically labelled as giant vesical
calculus.2 Fewer than 100 cases have been reported in the
literature with weight more than 100 gm and almost all of
them had bladder outlet obstruction.3 Not many cases of giant
vesical calculus are reported in the modern era because of
widespread access to healthcare facilities including radiograph
and ultrasonography. Bladder calculi have a varied
presentation ranging from completely asymptomatic to
dysuria, lower abdominal pain, gross hematuria, and retention
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of urine.4 Here we report a case of giant vesical calculus in an
otherwise healthy adult male who presented to the emergency
department (ED) with gross hematuria, lower abdominal pain,
and dysuria.
CASE REPORT
A 34-year-old Indian male presented to the ED with
complaints of gross hematuria, severe dysuria, and pain in the
lower abdomen for two days. He reported a history of 4-5
episodes of increased frequency of micturition associated with
poor urinary stream and dull aching pain in his lower abdomen
during the prior three years. He also reported passing blood in

544

Volume IV, NO. 4: November 2020

Vidhyarthy et al.

Giant Urinary Bladder Calculus in an Adult

his urine occasionally in the preceding month, which was
towards the end of the act of micturition. The patient was
non-diabetic and denied history of tobacco or alcohol abuse. On
physical examination he was afebrile and there was tenderness
and fullness in the hypogastrium. Prostate was normal on digital
rectal examination. A three-way Foley catheter was introduced
and the bladder irrigated with normal saline after taking urine
samples for routine and microscopic examination.
Urine lab work showed the presence of red blood cells
(RBC) more than 200 per high power field (HPF) (reference
range 4 RBC/HPF), and pus cells were 30/HPF. Urine
culture showed Escherichia coli sensitive to amikacin. His
total leucocyte count was 13,800 per microliter (µl)
(reference range 4000-11000/µl) with neutrophils accounting
for 84% in differential leucocyte count. His blood urea,
serum creatinine, and blood glucose levels were in normal
range. Ultrasonography suggested a large vesical calculus
with bilateral normal kidneys. Radiography of kidney-ureterbladder revealed a radio-opaque shadow in the pelvic region
measuring approximately 6×5 cm in size (Image 1).
Antibiotics were started to control urinary tract infection, and
open cystolithotomy was performed. A large calculus
(6.5×6×5 cm, and weighing 125 gm) was removed (Image 2).
Postoperative period was uneventful. The patient was
discharged on postoperative day 3, and the catheter was
removed at postoperative day 14. The patient had no further
episodes of hematuria, and his lower urinary tract symptoms
were also relieved. At six weeks post-surgery, follow-up

CPC-EM Capsule
What do we already know about this clinical
entity?
Urinary bladder calculus is an uncommon
problem. This is an important subset of all types
of urolithiasis.
What makes this presentation of disease
reportable?
Due to better diagnostics, vesical calculi are
found early which makes it unusual to have a
young adult with giant vesical calculus coming to
emergency department.
What is the major learning point?
Giant vesical calculus may present without
infravesical obstruction. In such cases etiology of
stone formation should be thoroughly investigated.
How might this improve emergency medicine
practice?
As demonstrated in this case, giant vesical
calculus must be considered in young adults
presenting to emergency departments.

cystoscopy was normal without any residual stone, bladder
outlet obstruction, or cystitis/urethritis.

Image 1. Radiograph of kidney, ureters and bladder showing a
giant radiodensity overlying the bladder.
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DISCUSSION
Urinary tract stones have continued to be a cause of
concern for humans since time immemorial, and symptoms
of bladder calculus were described by Hippocrates.5
Prevalence rate of urinary tract stones in developed countries
is between 4-20%, while in Asia it is estimated to be between
1-19.1%.6,7 Bladder calculi are usually secondary to calculi
in the kidney or ureter, and it is rare to find primary bladder
calculus in healthy adults. Bladder calculi constitute
approximately 5% of all urinary tract stones.1 Bladder stones
in adults are composed of uric acid in almost 50% of the
cases without having features of gout or hyperuricemia.8
All factors causing urinary stasis, such as benign
prostatic hyperplasia, neurogenic bladder, urethral strictures,
and recurrent urinary tract infections, lead to formation of
stones in urinary bladder.9 Foreign bodies such as stents and
catheter act as niduses for stone formation.1 A giant bladder
stone was reported in a patient who had undergone
augmentation cystoplasty.9 It is unusual to have giant bladder
stone without any such predisposing condition and this needs
further discussion and investigations. Giant bladder calculi
without any known predisposing factor should be considered
545
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as important as diagnosis itself. Any pathology causing
bladder outlet obstruction must be diagnosed and treated to
prevent recurrence. A young male without any infravesical
obstruction or recurrent urinary tract infections presenting
with giant vesical calculus is an uncommon presentation. Such
giant stones should be treated as a separate entity, and further
research must be conducted to find the etiology of stone
formation in such cases. Prompt diagnosis, early intervention,
and follow-up are paramount to having a good prognosis.
Treatment modality for each patient differs with respect to the
size and number of stones and associated comorbidities.

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

Image 2. Giant vesical calculus measuring 6.5 x 6 x 5 centimeters.

as a separate entity, and further evaluation regarding etiology
and treatment is required.
Bladder stones have varied clinical presentations ranging
from completely asymptomatic to acute retention of urine. A
young male with giant vesical calculus was having defecatory
problems, and his symptoms resolved on removal of stone.10
Giant vesical calculus has also been reported with bilateral
hydronephrosis.10 Patients have also presented with pollakiuria
and hematuria.3 A case has been described in the literature where
a giant vesical calculus presented as acute renal failure.11 In
children, bladder stones may present as priapism and enuresis.12
Treatment of bladder stones has undergone a sea change
in last few centuries. The first documented suprapubic
lithotomy was performed by Pierre Franco in 1561.4 Bigelow
in 1874 advanced bladder stone surgery by designing a larger
lithotrite with which he performed litholapaxy.4 Recently
advanced endourological procedures have replaced an open
approach to urinary tract stones but an open surgical approach
is still used if stones have atypical presentation, are large or
multiple in number, or if advanced facilities are not
available.13,14 Endourological procedures such as pneumatic
lithotripsy are equally effective and safe with considerably
lower morbidity.15 Percutaneous cystolithotripsy has a greater
than 90% stone-free rate with the added benefit of no
increased risk of developing urethral stricture as no
endoscopic sheath is passed per urethra.16,17 Stone clearance
rate and success of lithotripsy also depends on size and
Hounsfield unit of stones.18 Extracorporeal shock wave
lithotripsy is better for high-risk surgical patients or those
having smaller stones.16
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Introduction: As over 130 people die daily from opioid overdose in the United States, harm
reduction strategies have become increasingly important. Because public restrooms are a common
site for opioid overdose, emergency department waiting room restrooms (EDWRR) should be
considered especially high-risk areas.
Case Report: We present the case of a patient found after a presumed opioid overdose in our
EDWRR. Staff were alerted to his condition by a reverse motion detector (RMD), and rapidly treated
him with naloxone.
Conclusion: The RMD is a novel intervention that can save lives and should be considered in EDs
with a high incidence of opioid overdose. [Clin Pract Cases Emerg Med. 2020;4(4):548–550.]
Keywords: Harm reduction; opioid use disorder; overdose; opioid overdose.

INTRODUCTION
As over 130 people die daily from opioid overdose in
the United States, healthcare facilities have an important
role in treating patients with opioid use disorder (OUD).1
These patients commonly present to emergency departments
(ED) not only for acute overdoses, but also for a variety of
health problems that are associated with substance use. Harm
reduction techniques are becoming increasingly important
in combating OUD. These “interventions aimed at reducing
the negative effects of health behaviors without necessarily
extinguishing the problematic health behaviors completely”
can make a significant public health impact.2 In the context
of OUD, harm reduction techniques have targeted the
negative consequences of opioid use, such as overdose and
transmission of hepatitis C and human immunodeficiency
virus infection, rather than opioid use itself.2-4 Such harm
reduction strategies include syringe exchange, supervised
consumption, bystander naloxone distribution, drug screening
services, and opioid maintenance programs.2,3
People who inject drugs, especially unsheltered
individuals, frequently use public restrooms for the relatively
Clinical Practice and Cases in Emergency Medicine

clean and private environment while also providing both good
lighting and access to tap water.5 Overdoses, both fatal and
non-fatal, commonly occur in public restrooms in places like
restaurants, small businesses, and hospitals.5-7 While some
patients with OUD enter EDs via ambulance or private vehicle
after an overdose, some patients enter the ED waiting room
for unrelated reasons, and subsequently may use drugs in an
ED restroom while waiting to be seen by a provider. Reverse
or anti-motion detectors (RMD) have been used successfully
to reduce overdose deaths and the harm associated with OUD
in the outpatient setting including clinics and supervised
injection sites, but to our knowledge there are no reports of
implementation in ED waiting room restrooms (EDWRR).5,8,9
There has been an increase in drug-related ED visits from
3.19 per 1000 in 2017 to 7.69 per 1000 visits in 2018 in the
City of Philadelphia.10 Our ED is located in the Kensington
section of Philadelphia, which has been described as the
“largest open-air narcotics market for heroin on the East
Coast,” and saw the greatest number of nonfatal overdoses
and the highest number of naloxone administrations in
Philadelphia in 2018.10,11 An RMD medical alert system Alert1
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Volume IV, NO. 4: November 2020

Schreyer et al.

Novel Harm Reduction Intervention Used to Detect Opioid Overdose in the ED

(AlertOneServices, LLC, Williamsport, PA) was installed in
one of our EDWRRs in May 2019.
We present the case of a patient found in our EDWRR
after a suspected opiate overdose. Staff were alerted to the
patient’s condition by an RMD.

CPC-EM Capsule
What do we already know about this clinical
entity?
As over 130 people die daily from opioid overdose
in the United States. Harm reduction strategies
have become increasingly important.

CASE REPORT
In August 2019, at approximately 6:30 pm, the RMD
located in the EDWRR alarmed, prompting nursing,
physician, and security staff to respond. A 27-year-old White
male with past medical history of OUD and bipolar disorder
was found lying on the floor of the restroom, unconscious,
apneic, and cyanotic with pinpoint pupils. A syringe was noted
to be lying on the floor next to the patient, and he later
reported injecting while in the EDWRR.
An ED nurse then obtained intranasal naloxone from the
ED Pyxis MedStation (Pyxis Corporation, San Diego, CA) and
administered two milligrams intranasally. Within a minute, the
patient had an improvement in mental status and
respirations. He was observed for several minutes without
clinical deterioration. Unfortunately, he refused further care and
left the ED without further treatment or monitoring. He
subsequently established care with our on-campus, office-based
opioid treatment program and started on buprenorphine/
naloxone. At the time of the overdose event, the patient was
living on the street and using more than 10 bags of heroin per
day. He has since relocated to live with his family and has been
stable on buprenorphine/naloxone ever since. He last filled his
prescription within a week of the writing of this case report.
DISCUSSION
This case report demonstrates that RMDs are effective at
alerting staff to an unconscious patient in an EDWRR. The
staff was able to respond quickly, reverse an opioid overdose
with naloxone, and prevent significant morbidity and
mortality. While some would argue that reversal of an opioid
overdose with naloxone neither prevents a future overdose nor
provides long-term treatment for OUD, this patient was able
to survive the overdose event to later engage with recovery
services. Harm reduction strategies like this are increasingly
important during the opioid epidemic as more patients die
annually from opioid overdose.
Our ED is a community affiliate of an academic institution
that sees an annual volume of about 49,000 patients; 3.5% of
visits have a primary diagnosis of non-fatal opioid overdose.
On average, 4.8 patients per day present to this ED primarily
for non-fatal opioid overdose. It is staffed by two attending
physicians, seven nurses, and three security guards, and is
equipped with six restrooms; two are located in the main ED
waiting room area, two are located in the main ED, and two
are located in the separate minor care section of the ED. Both
EDWRRs are private, all-gender restrooms.
At our institution, costs for RMD equipment and installation
totaled $4,700 and installation took one week. The RMD is set on
Volume IV, NO. 4: November 2020

What makes this presentation of disease
reportable?
To our knowledge this is the first report of a reverse
motion detector (RMD) used in an emergency
department (ED) setting.
What is the major learning point?
The RMD is a novel intervention that can save
lives and should be considered in EDs with a high
incidence of opioid overdose.
How might this improve emergency medicine
practice?
Installation of RMDs in EDs with a high incidence of
opioid overdose is documented here to have saved a
life, and may be cost-effective. Although false alarms
are common, this novel intervention can save lives.

a timer to trigger when the door to the restroom is closed. After a
total time of 120 seconds of no motion, an alarm activates. The
alarm consists of both a loud sound and flashing lights. The sound
can be heard throughout the ED, and the lights flash in the main
ED, the triage area, and in the main waiting room. The alarm can
only be turned off by using a key on a wall-mounted console
located adjacent to the EDWRR where the RMD is installed. The
alarm triggers an immediate response by at least one security
guard, one nurse, and one physician to the EDWRR to determine
whether further intervention is needed. Upon arrival at the
EDWRR, staff knock and verbalize that the door will be opened,
to make every effort to protect the privacy of the occupant.
In the first four months after installation, the RMD
alarmed a total of 367 times. While each alarm did require the
response of staff, the response time was brief. This
presumably had no impact on the care of other patients in the
ED during that time, because there were additional staff
members in each of the response groups available to care for
other patients. The most common cause of a false alarm was
the EDWRR being closed without being occupied. The
addition of signage in the waiting room and a mechanism to
prop the door open reduced the frequency of false alarms.
While there is literature supporting the use of harm
reduction techniques, including RMDs, in public restrooms,
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to our knowledge this case report is the first evidence
supporting the use of an RMD in an ED. In comparison to
the cost of the RMD, the potential cost of morbidity and
mortality associated with opioid overdose is much
greater. Furthermore, this case illustrates the potential for a
life-saving incident to begin the process of long-term
recovery from OUD.
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Introduction: The clinical presentation of pulmonary embolism (PE) is often associated with classic
vital instability such as tachycardia, hypoxia, and tachypnea. This critical diagnosis is often less likely
if a patient is negative by Pulmonary Embolism Rule-Out Criteria (PERC) standards with a low pretest probability of disease. Caution must be used when evaluating elite athletes with the PERC rule
due to low resting heart rate and certain risk factors, which are inherent to athletics.
Case Report: We report the case of a 20-year-old male Division 1 collegiate athlete with pleuritic
chest pain diagnosed with PE despite being PERC negative. His presenting heart rate (HR) of 79
beats per minute was correctly determined to be tachycardic relative to his resting HR of 47-60
beats per minute. Despite his PERC negative status, PE was found after an elevated D-dimer and
subsequent computed tomography angiography.
Conclusion: Special consideration should be used when evaluating elite athletes for PE, as their
resting physiology may differ from the general population. Additionally, certain risk factors for
thromboembolic disease are inherent in competitive athletics and should be considered during an
initial risk assessment. The presented patient was successfully treated with oral anticoagulation for
three months and was able to return to play. [Clin Pract Cases Emerg Med. 2020;4(4):551–554.]
Keywords: pulmonary embolism; athlete; PERC.

INTRODUCTION
Pulmonary embolism (PE) is a leading cause of
morbidity and mortality worldwide with an estimated
60,000-100,000 deaths per year. It is often associated with
chronic and acute medical conditions, recent surgeries,
malignancy, obesity, and known thrombophilia.1,2 A wellconditioned athlete may not fit this classic image, but the
nature of competitive athletics exposes them to certain
thrombogenic risk factors. With a wide range of presenting
symptoms and severity, PE can be a difficult clinical
diagnosis. Risk stratification is the initial step in the
evaluation for a PE and can be performed using clinical
decision rules such as the Wells Criteria or clinician gestalt.3
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Once the patient is determined to be low risk for PE, the
Pulmonary Embolism Rule-Out Criteria (PERC) rule is an
effective tool for helping physicians determine the need for
further workup and imaging in cases where PE may be
considered. The PERC rule is meant to be applied to patients
already determined to be low risk for PE and consists of the
following eight, easily obtainable, objective measurements and
historical factors: age <50; heart rate <100 beats per minute;
pulse oximetry >94% at room air; no use of exogenous estrogen;
no prior history of venous thromboembolism (VTE); no recent
surgery or trauma requiring intubation or hospitalization in the
prior four weeks; no unilateral leg swelling.4 The PERC rule is
97% sensitive when used appropriately, and can decrease

551

Clinical Practice and Cases in Emergency Medicine

Chill et al.

Near Miss of PE in a Division 1 Collegiate Basketball Player
unnecessary testing and ionizing radiation.4,5 Caution must be
used when applying these criteria to elite athletes whose
physiology may differ from that of the general population. We
discuss the case of a PERC negative, otherwise healthy athlete
who was diagnosed with PE, as well as some common diagnostic
pitfalls in this patient population.

CPC-EM Capsule

CASE REPORT
A 20-year-old Black male, Division 1 collegiate
basketball player presented to a student health urgent care
clinic with an insidious two-day history of complaint of dry
cough, sore throat, and myalgias, as well as chest pain starting
one day prior to evaluation. He described his chest pain as an
“achy pressure,” radiating down his right arm, intermittent and
worse with deep inspiration and laying supine. He denied
smoking cigarettes or marijuana but did vape frequently. He
had no recent injury, chest exercises, or concern for
musculoskeletal injury, or history of deep vein thrombosis
(DVT) or PE. The most recent airplane flight was
approximately three hours long and greater than six weeks
prior to presentation. He had no leg swelling. He had a remote
history of right knee arthroscopic meniscus repair seven
months prior. He had a history of acid reflux controlled
through diet. His vital signs were normal (pulse 79 beats per
minute, blood pressure 111/88 millimeters of mercury,
respiratory rate 15 breaths per minute, temperature 36.8°
Celsius, oxygen saturation 99%). Due to concern for
cardiopulmonary pathology, he was sent to the emergency
department (ED) for further evaluation.
On arrival to the ED, his vital signs were again normal.
He appeared acutely ill and in mild distress. There was no
edema to the lower extremities and he did not report leg pain
to the emergency providers. His physical exam was otherwise
unremarkable. Complete blood count, basic metabolic panel,
and troponin were found to be within normal limits.
Additional lab work included elevated D-dimer of 592
nanograms (ng) per milliliter (mL) (normal <232 ng/mL). A
D-dimer was ordered because of the patient’s status as an
athlete. PERC may not have applied due to concern that his
presenting heart rate may have been above his baseline.
Electrocardiogram and plain chest radiography at the time
were normal. A point-of-care echocardiogram showed no
evidence of right heart strain and no pericardial effusion.
Given his concerning presentation and abnormal lab work,
computed tomography (CT) angiography of the chest was
performed demonstrating PE involving the right posterior
basal segmental pulmonary artery with associated hemorrhage
vs developing pulmonary infarct (Image). He was started on
heparin infusion and admitted for further evaluation. After
diagnosis of PE was made, the admitting hospitalist noted that
there was tenderness along his posterior knee and distal thigh,
as well as pain with active and passive range of motion of his
knee. These exam findings were not noted in the initial
provider’s documentation.
Clinical Practice and Cases in Emergency Medicine

What do we already know about this clinical
entity?
Pulmonary embolism (PE) is a critical
diagnosis with high morbidity and mortality.
Clinical decision tools are available to
reliably assess pretest probability.
What makes this presentation of disease
reportable?
Based off of history and physical exam, the
presented patient may fall into the low-risk
category for PE.
What is the major learning point?
Heart rate is factored into clinical decision
tools for PE, but this may be an unreliable
metric when evaluating an elite athlete.
How might this improve emergency
medicine practice?
Knowing inherent risk factors within
competitive athletics and understanding
athlete physiology can help raise a provider’s
suspicion for PE.

Image. Computed tomographic angiography of the chest in
coronal (left) and axial (right) views. Arrows point to pulmonary
embolism involving the right posterior basal segmental pulmonary
artery (left) and associated hemorrhage versus developing
pulmonary infarct (right).

During his hospital course he underwent venous duplex
imaging, which was negative for lower extremity DVT, and
transthoracic echocardiogram was normal. His oxygen
saturations remained above 97% and his highest documented
heart rate was 79 beats per minute. His hypercoagulability
workup was negative except for equivocal lupus
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anticoagulant. No clear provoking factors were identified, as
his surgery was over six months prior to presentation, and he
had no recent team flights or travel in the prior one month. His
chest pain and shortness of breath improved on day two of his
hospital stay. He was transitioned to apixaban for
anticoagulation and discharged home with precautions not to
participate in contact sports.
At his three-month follow-up with hematology/oncology,
he was found to have a persistently elevated D-dimer and
underwent repeat CT angiography of his chest. The CT
showed focal right lower lobe opacity consistent with scarring
but no residual PE. He was no longer experiencing chest pain
or shortness of breath. Additional hypercoagulability workup
including protein C, S, and cardiolipin antibody, and beta-2
glycoprotein was negative as well. The PE was ultimately
determined to be provoked from either his airplane travel six
weeks prior or his arthroscopic meniscus repair seven months
prior. He was taken off of anticoagulation and cleared for
participation in contact sports. He was instructed to take 81
milligrams aspirin on days of team travel if on a bus or plane.
He was able to make a full recovery and returned to
competitive Division I basketball.
DISCUSSION
PE is a critical, potentially life-threatening diagnosis in
which a failure to identify may lead to catastrophic morbidity or
mortality. Although athletes are typically thought to be lower
risk for thromboembolic disease given their elevated activity
levels and perception of peak physical fitness, they are often
exposed to thrombogenic risk factors that have been shown to
make them more susceptible.6 Virchow’s triad classically
reduces VTE risk factors into three broad categories:
hypercoagulability; endothelial damage; and venous stasis.7
Athletes are subject to risk factors in all three categories.
Extensive travel and limb immobilization secondary to
injury can result in hemostasis. Dehydration and subsequent
hemoconcentration following extensive physical exertion can
lead to hypercoagulability. Musculoskeletal trauma and
surgical intervention from injuries can cause endothelial
damage. 6,7 Additionally, Paget-Schroetter syndrome is a cause
of effort-related thrombosis in athletes with repetitive
overhead motion. With this condition, external rotation of the
upper extremity can cause subclavian vein compression
between the clavicle and first rib, leading to microtrauma of
the endothelium, as well as stasis.8,9 A combination of the
aforementioned circumstances contributed to a total of 55
cases of VTE within professional sports in the United States
between 1999–2016, with PE present in 15 of those.10 In the
case of the presented athlete, PE was suspected to have been
provoked from either his airplane travel six weeks prior or his
meniscus repair seven months prior.
When evaluating the general population, the PERC has
shown to be a valuable tool in reducing unnecessary imaging
and ionizing radiation.5 However, caution must be used when
Volume IV, NO. 4: November 2020

applying these criteria to elite athletes who have been shown
to have lower-than-average resting heart rates.11 This caution
should be extended to any patient with possible lower resting
heart rates from other causes. For example, a patient on a beta
blocker may have a blunted tachycardic response to a PE.12 It
is well known that sinus tachycardia is one of the most
common presenting signs in PE. This is reflected in the PERC
criteria, which uses greater than 99 beats per minute as a
cutoff. The presented athlete’s resting heart rate ranged from
47-60 beats per minute during hospitalization and at outpatient
follow-up appointments. His presenting heart rate of 79 beats
per minute was an outlier and was correctly interpreted as
relative tachycardia. When analyzing this patient using PERC
criteria, his total score was zero, which precluded any further
testing for PE.
Had the attending physician not recognized relative
tachycardia, deemed this patient as moderate risk and
subsequently ordered D-dimer for further evaluation, the
diagnosis of PE might have been missed given his otherwise
negative workup. An argument can be made that since he did
not report any symptoms of DVT initially he could have been
deemed low risk and the PERC rule could have been applied.
He would have been PERC negative, a D-dimer would not
have been ordered, and the diagnosis of PE would have been
missed. While the Wells Criteria score is often used as an
objective measure for risk stratification in PE, it is also prone
to error in a patient population that may not have a normal
physiologic response when compared to the general
population, such as relative tachycardia. This underscores the
importance of understanding these clinical decision rules as
well as the patient’s baseline physiology.
While the PERC rule is often praised for its ease of use
with objective measurements, it must be restated that it should
only be applied to a low-risk population. It is up to the
provider to determine whether the patient falls into the
low-risk population, which remains a largely subjective
decision using the Wells Criteria or clinician gestalt. With the
classic association between VTE and inactivity, obesity, and
chronic medical conditions, athletes may be at risk of a missed
diagnosis, as they are often perceived as lowest risk due to
their cardiovascular health and fitness.
CONCLUSION
Pulmonary embolism can be an elusive diagnosis but
should be considered frequently due to the potential for
significant morbidity and mortality. It is a misconception that
a healthy, well-appearing athlete is devoid of risk factors for
VTE, as the inherent nature of competitive athletics exposes
individuals to conditions that may promote thrombosis.
Additionally, vital signs that may appear normal for a typical
patient may be abnormal in an athlete with high physiologic
reserve. Clinical decision rules are excellent tools for ruling
out PE when used appropriately, but some pitfalls remain
when evaluating elite athletes.
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Introduction: Abdominal pain is a common complaint in the emergency department. Point-of-care
ultrasound (POCUS) is a rapid modality to evaluate for the etiology.
Case Report: A teenage male presented with symptoms concerning for appendicitis. POCUS
revealed a non-peristalsing, non-compressible, tubular structure containing an echogenic stone. This
was determined to be a ureteral stone within a dilated ureter, not appendicitis.
Conclusion: We propose a syndromic sonographic approach to right lower quadrant pain (RLQ)
that includes the gallbladder, right kidney, bladder, and right adnexa, in addition to RLQ landmarks.
This case emphasizes the value of such an approach to avoid diagnostic error. [Clin Pract Cases
Emerg Med. 2020;4(4):555–558.]
Keywords: Point-of-care; syndromic approach; appendicitis; ureteral stone; case report.

INTRODUCTION
Abdominal pain is a common presenting symptom for
pediatric patients in the emergency department (ED).
Pediatric patients or intellectually disabled patients can be
challenging to care for due to their limited ability to explain
symptoms, localize pain, and collaborate for a thorough
exam.1 Even when a pediatric patient is able to localize pain,
multiple diagnoses could be possible. A prime example is the
complaint of right lower quadrant (RLQ) pain. Appendicitis
is the most common surgical concern to rule out in the
pediatric population. However, other diagnoses including
intussusception, ovarian pathology, and inflammatory bowel
disease such as Crohns must be considered.2,3 Selecting an
imaging modality to safely and quickly evaluate patients is
important.4 Ultrasound is a fast, inexpensive, and safe
imaging technique that avoids radiation exposure in the
pediatric patient.5,6
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CASE REPORT
A 17-year-old male presented to the ED with complaints
of RLQ abdominal pain. He reported that the pain began a few
hours prior to presentation to the ED. Associated symptoms
included nausea and subjective fevers. Vital signs showed an
elevated heart rate of 106 beats per minute and elevated blood
pressure of 130/90 millimeters of mercury (mm Hg). He was
afebrile without any increased work of breathing and normal
oxygen saturation on room air. He was in no acute distress.
Abdominal exam revealed positive bowel sounds and isolated
RLQ tenderness without peritoneal signs. There was no
suprapubic tenderness or costovertebral angle tenderness
noted. The remainder of his examination was unremarkable.
Laboratory results showed a normal white blood cell
count, normal C-reactive protein, and normal creatinine. A
focused RLQ point-of-care ultrasound (POCUS) evaluating
for appendicitis was performed. During the scan, a
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hyperechoic circular focus with acoustic shadowing was
noted to be within a hypoechoic, non-peristalsing, noncompressible, tubular structure adjacent to the iliac vessels
(Images 1-3). This was not the typical sonographic
appearance of an infected appendix as there was no
surrounding mesenteric fat stranding, free fluid, or
hyperemia. Additionally, the walls of the tubular structure
were thinner and did not have the alternating layered
appearance typical of intestinal structures.
Because the clinical and sonographic findings were
discordant, a computed tomography (CT) was performed
confirming the suspicion that the finding in the RLQ was a
large, 11-mm obstructing ureteral stone with hydroureter
and hydronephrosis.
The patient was treated supportively with intravenous
fluids and pain control and was admitted to the hospital. The
patient underwent cystoscopy with placement of ureteral stent.
He was discharged and later returned for stent replacement,
lithotripsy, and stone extraction. The patient recovered without
any noted complications.

CPC-EM Capsule
What do we already know about this clinical
entity?
Point-of-care ultrasound (POCUS) is used
to diagnose appendicitis and renal stones.
Variations of pathology can mimic other
syndromes leading to error.
What makes this presentation of disease
reportable?
The uncommon presentation of a ureteral
stone in the right lower quadrant could
be easily mistaken for acute appendicitis
leading to incorrect treatment.
What is the major learning point?
A ureteral stone may mimic the appearance
of acute appendicitis. A systematic syndromic
approach to POCUS can aid in rapid,
accurate diagnosis.

DISCUSSION
Ultrasound evaluation for RLQ pain is a common
modality to diagnose appendicitis. Typical appearance of an
inflamed appendix is a blind-ending, tubular, noncompressible structure without peristalsis that is greater than
6 mm in diameter. Other features include possible
surrounding fluid, appendicolith, hyperemia of the bowel
wall, inflamed surrounding mesenteric fat and
lymphadenopathy.1 A dilated ureter is also a tubular, noncompressible structure without peristalsis. The ureter will
typically appear as a thin-walled structure, whereas, the
appendix has a multi-layered appearance. Often, an inflamed
appendix will have a wall that appears thick due to the loss
of definition of the layers. A ureteral stone may not look
significantly different than an appendicolith. Because of
these features, it would be possible for a physician to
mistake these findings for those of acute appendicitis.

The incidence of renal stones has been increasing in
pediatric patients.7 CT is becoming more commonplace as an
evaluation modality to assess for renal stones in these
patients. It is important to limit radiation exposure,
especially in the pediatric population, as younger patients
have a longer lifetime risk of malignancy related to radiation

Image 1. Ultrasound right lower quadrant (RLQ), short axis,
curvilinear probe. The landmarks of a RLQ ultrasound can be
noted in short axis using the curvilinear probe with the iliac wing and
iliopsoas muscle in view. Medial to the iliopsoas a hyperechoic focus
representing a stone with acoustic shadowing is noted.

Image 2. Ultrasound right lower quadrant, long axis, curvilinear
probe. A hyperechoic circular focus with acoustic shadowing is noted
within a hypoechoic, non-peristalsing, non-compressible, tubular
structure superior to the iliac vessels. A ureteral stone is identified as
a hyperechoic structure, which demonstrates acoustic shadowing
within the dilated ureter.
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How might this improve emergency
medicine practice?
Recognizing the distinguishing factors
between related pathologies on POCUS can
limit medical errors.
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Image 3. Ultrasound right lower quadrant, short axis, high
frequency linear probe. A hyperechoic circular object is noted
within a hypoechoic tubular structure. The hyperechoic object is a
ureteral stone noted within a dilated ureter.

exposure through repeated examinations during their lives.
CT is considered the gold standard for the diagnosis of renal
stones in adults; however, it is advisable to employ strategies
that limit this radiation exposure in children.6 Ultrasound
also has the additional advantages including availability and
lower cost. A study by Passerotti et al prospectively
evaluated the ability of ultrasound to detect renal stones
when compared to CT. In the study, ultrasound was found to
have a 76% sensitivity and 100% specificity. The stones that
were missed by ultrasound but identified by CT were on
average 2.3 mm.8
While acute appendicitis is the most common surgical
cause of RLQ pain, the spectrum of disease and differential
diagnosis is quite broad and includes many etiologies that
might be evaluated with a thoughtful, systematic,
syndromic approach to the POCUS examination. Rather
than focusing on a single organ or organ system, a
syndromic POCUS is complaint based and may include
multiple organ systems. The focused assessment with
sonography in trauma (FAST) exam is likely the most
common example. Another example may include evaluating
the renal system as well as the aorta in an older patient with
flank pain. In a review article, Chang, Schooler and Lee
discuss the errors of diagnosing pathologic conditions in
children who present with RLQ pain. They urged the
consideration of etiologies beyond acute appendicitis: 1)
congenital causes such as gastrointestinal duplication
systems, Meckel’s diverticulum, and urachal abnormalities;
2) other inflammatory or infectious causes such as Crohn’s
colitis, ulcerative colitis, Henoch-Schönlein purpura,
mesenteric adenitis, omental infarction, and pelvic
inflammatory disease; 3) neoplastic causes such as colonic
polyps, ovarian masses, and lymphoma; and 4) other
genitourinary causes such as pyelonephritis, ovarian
Volume IV, NO. 4: November 2020

torsion, ovarian cysts, endometriosis, and renal stones.
Many of these conditions in the pediatric population are
initially evaluated with ultrasound studies.9
A few case reports similarly discuss the initial evaluation
of RLQ pain for appendicitis that revealed alternate pathology.
One such case report discussed the use of ultrasound to
diagnose a torn rectus abdominus muscle.10 The other case
report described a patient with RLQ ultrasound that showed a
tubular, non-peristalsing structure with a target appearance on
short axis. This case was presumed to be appendicitis and the
patient was taken for surgical intervention. Ultimately, the
appendix was normal, and a torsed Meckel’s diverticulum was
discovered. The RLQ ultrasound had identified the cause,
which was misinterpreted as an inflamed appendix.11
There is value in discussing systematic syndromic
ultrasound focused on a complaint-based evaluation rather
than an organ-based approach. This necessitates evaluating
multiple anatomic structures in the region of concern to
systematically rule in or out pathological findings. This case
was discussed with senior clinical ultrasound faculty at a joint
case review focused on quality improvement in scanning
technique and education. Anecdotally, another senior
physician reported a similar case of hydroureter detected when
initially scanning a pediatric patient with another diagnosis in
mind. With this occurrence, we recommend scanning other
potential areas of interest based on the patient’s clinical
history, physical examination, and laterality of pain. For
instance, this patient was having RLQ pain; scanning the
gallbladder, right kidney, bladder, right adnexa, and right
lower quadrant (Video) would have identified the right
hydronephrosis and added further insight into the initial
ultrasound finding in the RLQ of a hyperechoic object within
a tubular structure.
CONCLUSION
We present an ultrasound case of ureteral stone mimicking
not only the symptoms, but also the sonographic findings of acute
appendicitis. Nephrolithiasis, ureteral stones, and appendicitis are
common diagnoses in the ED. With a thoughtful clinical
approach and more systematic, syndromic POCUS, an accurate,
timely diagnosis was made. A broad differential should be
considered in the evaluation of RLQ pain, with a POCUS
examination focused on high yield, relevant anatomical areas
including multiple, right-sided organs including the gallbladder,
right kidney, appendix, and right adnexa.

Video. Ultrasound right lower quadrant noting the various views and
landmarks utilized to identify a ureteral stone within a dilated ureter.

The Institutional Review Board approval has been documented
and filed for publication of this case report.
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Introduction: Ectopic pregnancy carries a high morbidity and mortality; patients are at risk for
rupture and life-threatening hemorrhage.
Case Report: We present a rare case of ruptured abdominal ectopic pregnancy in a patient with a
well-positioned intrauterine device (IUD) and discuss the diagnostic utility that transabdominal pointof-care ultrasound (POCUS) can have when performed at the bedside.
Conclusion: While pregnancy with an IUD in place is rare, when it is encountered the emergency
provider should maintain a high degree of suspicion for extrauterine pregnancy and perform
prompt evaluation for hemorrhagic shock using diagnostic POCUS. [Clin Pract Cases Emerg Med.
2020;4(4):559–563.]
Keywords: ectopic pregnancy; point-of-care ultrasound; intrauterine device.

INTRODUCTION
In the general population, the incidence of ectopic
pregnancy is estimated at 2%.1,2 However, among patients
presenting to the emergency department (ED) with complaints
of first-trimester abdominal pain, vaginal bleeding, or both,
the prevalence of ectopic pregnancy is significantly higher,
ranging from 6-16%.1-4 Ectopic pregnancy continues to confer
significant maternal risk with ruptured ectopic pregnancies
accounting for approximately 3% of maternal deaths.5
There are a variety of effective contraceptive methods
available including female or male sterilization, oral
contraceptive pills, long-acting reversible contraceptives, and
male condoms.6 From 2015 to 2017, approximately 10% of
women in the United States aged 15-49 who used contraception
reported using long-acting reversible contraceptives (including
contraceptive implants and intrauterine devices [IUD]).6 In the
case of contraceptive failure, current IUD use significantly
increases the risk for ectopic pregnancy when compared to
other contraceptive methods. In a case-control study by Li at al,
the risk of ectopic pregnancy was approximately four-fold
higher for current oral contraceptive users and more than
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20-fold higher in current IUD users compared to women
currently not using contraception.7 Additionally, IUD use
increases the risk that an ectopic pregnancy will implant at a
more distal site.8 In their study population, Bouyer et al found
that ectopic pregnancies that occurred with an IUD in place
more frequently implanted in distal sites including the ovary
(5%) and abdomen (2%). (Overall rates of implantation in the
ovary and the abdomen were 3.2% and 1.3%, respectively.)8
Ruptured ectopic pregnancy is potentially life threatening.
Therefore, the emergency provider needs to maintain a high
index of suspicion in the right clinical setting. Point-of-care
ultrasound (POCUS) is commonly used to assist in the
diagnosis and management of a variety of conditions,
including ectopic pregnancy.9-12 Here, we present a case of a
ruptured abdominal ectopic pregnancy in a 21-year-old female
with an IUD, diagnosed by POCUS in the ED.
CASE REPORT
A healthy 21-year-old female presented to the local
community ED for evaluation of syncope and abdominal pain.
She had been evaluated at the local urgent care three days
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prior, complaining of constipation and was discharged with a
prescription for lactulose. The following day she developed
abdominal cramping and several near-syncopal spells. The day
of presentation, the patient took a dose of lactulose and then
developed sudden onset diarrhea and worsening abdominal
pain. While seated on the toilet, she suffered a brief syncopal
episode without associated trauma. She reported that her last
menstrual period was one month prior and that she had a
levonorgestrel IUD in place for contraception. She reported no
fever, vomiting, or vaginal bleeding.
On arrival in the ED, the patient was awake, alert, and in
no distress. Vital signs included a temperature of 36.5º
Celsius, heart rate of 84 beats per minute, blood pressure of
78/64 millimeters of mercury (mm Hg), respiratory rate of
18 breaths per minute, and oxygen saturation of 100% on
room air. On examination, her abdomen was soft and mildly
distended with diffuse tenderness to palpation; she had no
guarding. The patient was maintained on a cardiac monitor,
and a peripheral intravenous line was established. She was
resuscitated with one liter normal saline bolus and her blood
pressure improved to 101/55 mm Hg. Initial laboratory
evaluation revealed anemia: hemoglobin 7.9 grams (g) per
deciliter (dL) (reference [ref] range: 12.0-15.5 g/dL) and
hematocrit 23.4% (ref range: 34.9-44.5%). Her electrolytes,
blood glucose, and lactate were unremarkable.
The patient’s abdominal pain, unexplained anemia, and
history of syncope raised concern for hemoperitoneum. POCUS
was notable for free fluid in the hepatorenal recess (Morison’s
pouch) in the right upper quadrant (Image 1). Transabdominal
point-of-care pelvic ultrasound demonstrated an IUD, but no
visible intrauterine pregnancy (IUP) (Image 2). Subsequently,
the urine pregnancy test result returned and was positive.
The obstetric physician on-call was consulted,
evaluated the patient in the ED, reviewed the POCUS

Image 1. Point-of-care ultrasound of the right upper quadrant of
the abdomen demonstrating free fluid in Morison’s pouch (arrow).
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CPC-EM Capsule
What do we already know about this clinical
entity?
Given the significant morbidity and mortality
associated with ectopic pregnancy, a high index
of suspicion must be maintained. The diagnosis
can be challenging.
What makes this presentation of disease
reportable?
We present a rare case of ruptured abdominal
ectopic pregnancy in a patient with a wellpositioned intrauterine device.
What is the major learning point?
When ectopic pregnancy is suspected, an
empty uterus and free fluid in Morison’s pouch
visualized with ultrasound are highly specific for
ruptured ectopic pregnancy.
How might this improve emergency medicine
practice?
Performing diagnostic point-of-care ultrasound
when there is suspicion for extrauterine
pregnancy can decrease unnecessary or
dangerous delays in treatment.

images, and requested comprehensive transvaginal (TV)
ultrasound (Image 3). This demonstrated a 10-centimeter
heterogeneous mass posterior to the uterus, moderate free
fluid in the pelvis, and no evidence of intrauterine
pregnancy (IUP) or adnexal abnormality. The IUD was
noted to be in good position in the endometrial canal. In
consultation with the obstetrician, because these findings
raised concern for alternate pathology (such as malignancy)
that might require subspecialty care, the decision was made
to transfer the patient to the regional tertiary care center for
definitive management. Repeat hemoglobin was 6.2 g/dL
(ref range: 12.0-15.5 g/dL). Transfusion with one unit of
packed red blood cells was initiated, and she was
transferred via air ambulance.
On arrival to the referral ED, she was hemodynamically
stable with a blood pressure of 119/54 mm Hg and a heart rate
of 82 beats per minute. She was evaluated by gynecologic
surgery and promptly taken to the operating room. She was
noted to have extensive hemoperitoneum and organized clot
posterior to the uterus. Once removed, the site of the ectopic
pregnancy appeared to be abdominal in the posterior cul de
sac medial to the left uterosacral ligament and lateral to the
rectum. This was excised and later confirmed by pathology.
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Image 2. Transabdominal point-of-care ultrasound of the pelvis
demonstrating an intrauterine device within the uterus (arrow), no
evidence of intrauterine pregnancy, and free fluid posterior to the
uterus (asterisks).

Image 3. Short axis. Transvaginal ultrasound demonstrating
a 10-centimeter heterogeneous mass posterior to the uterus,
moderate free fluid in the pelvis (arrow), and no evidence of
intrauterine pregnancy or adnexal abnormality.

The patient tolerated the procedure well and was discharged
later that day. Because of the abdominal location of the
ectopic pregnancy, she was treated with intramuscular
methotrexate and followed until beta human gonadotropin
(hCG) levels were negative approximately four weeks later.
DISCUSSION
Because of the significant morbidity and mortality
associated with ectopic pregnancy, a high index of suspicion
must be maintained. The diagnosis, however, can be
challenging. Risk factors for ectopic pregnancy include
previous ectopic pregnancy, previous tubal surgery,
documented tubal pathology, in utero diethylstilbestrol
exposure, previous genital infection such as pelvic
inflammatory disease, infertility, a history of smoking, and age
greater than 35 years; however, ectopic pregnancy frequently
occurs in women with no known risk factors.1,2,13 Additionally,
the diagnosis cannot be reliably confirmed or excluded based
on history or physical exam findings alone.1,3,4,13
Many patients present before rupture and can be
diagnosed rapidly with a combination of quantitative serum
hCG test and POCUS.1,2,13 Transvaginal ultrasound is the
diagnostic imaging modality of choice1,2,13 and is highly
sensitive (87-99%) and specific (94-99.9%).13 Although TV
ultrasound is the preferred imaging modality, it is not readily
available in all EDs, especially in non-academic or rural
settings. In the absence of TV ultrasound, transabdominal
pelvic ultrasound can be sufficient to rule out ectopic
pregnancy when an IUP is identified.9 While the gestational
sac is the earliest sign of an IUP, less experienced
practitioners should consider using a visible yolk sac as a
more definitive sign of an IUP. A pseudogestanional sac can
be seen in ectopic pregnancy and mimic the gestational sac
of a normal pregnancy.2,13
Volume IV, NO. 4: November 2020

Classically, patients with ruptured ectopic pregnancy
present with signs of shock (eg, tachycardia, hypotension),2
but the degree of hemodynamic instability can be variable.1,10
In one study, only 12% of patients with confirmed ruptured
ectopic pregnancy presented with tachycardia and
hypotension.10 Hemodynamically unstable patients or those
with signs of intraperitoneal bleeding require operative
intervention for definitive management.1,2
When an ectopic pregnancy is suspected, the presence
of free fluid in the right upper quadrant (Morison’s pouch)
noted on POCUS should raise the suspicion of a ruptured
ectopic pregnancy with hemorrhage.10,11 Early identification
of hemoperitoneum reduces the time to diagnosis and
operative management when compared to patients
evaluated with consultative pelvic ultrasound performed by
other imaging specialists.10 In some cases, the ectopic
pregnancy may be visible on transabdominal ultrasound
and can confirm the diagnosis at the bedside.12 A
quantitative beta hCG level can provide a context for the
ultrasound findings but should not be used as the deciding
factor to perform an ultrasound.
Abdominal ectopic pregnancies are infrequent with an
estimated incidence of about 1% of ectopic pregnancies.2,8,14
Abdominal ectopic pregnancies can implant on the
omentum, serosa, pouches surrounding the uterus and
adnexa, bowel, abdominal organs, retroperitoneum, and
abdominal wall.15 They are often misdiagnosed and are
associated with high maternal morbidity and mortality. The
maternal mortality rate for abdominal ectopic pregnancies
is estimated at 7.7 times higher than that observed for tubal
ectopic pregnancies and 90 times higher than that observed
for IUPs.14 In the 225 cases of early (<20 weeks gestation)
abdominal ectopic pregnancy reviewed by Pool et al, blood
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loss or hemoperitoneum occurred in 48%, blood transfusion
was required in 24%, and there were seven maternal deaths
(3%).15 As previously mentioned, in the case of
contraceptive failure, current IUD use significantly
increases the risk for ectopic pregnancy,7 and is an
independent risk factor for distal implantation site,
including the abdomen.8
We present a rare case of ruptured abdominal ectopic
pregnancy in a patient with a well-positioned IUD. Because
of their rarity and variable sites of implantation, abdominal
ectopic pregnancies present a diagnostic challenge. This
case again illustrates that when ectopic pregnancy is
suspected, transabdominal POCUS performed by the
emergency provider demonstrating free fluid in Morison’s
pouch and no visible IUP is consistent with a diagnosis of
ruptured ectopic pregnancy10-12 and urgent operative
intervention is required.2,11
In this case, the lack of tubal or adnexal abnormality
and the presence of a retrouterine mass on TV ultrasound
raised concern for an alternate diagnosis and prompted the
transfer of the patient to a tertiary referral center. It is
important to consider that patients with an IUD and ectopic
pregnancy are at increased risk for implantation at distal
sites, and the possibility of an abdominal pregnancy must
be considered. This diagnosis cannot be excluded by
normal-appearing adnexa on TV ultrasound. Efforts to
confirm the diagnosis with formal imaging studies may lead
to potentially unnecessary or dangerous delays in treatment
or patient transfer.
CONCLUSION
Ectopic pregnancy carries high morbidity and mortality;
patients are at risk for rupture and life-threatening
hemorrhage. While pregnancy with an IUD in place is rare,
when it is encountered the emergency provider should be
highly suspicious of an extrauterine pregnancy and consider
the increased risk of distal sites of implantation such as the
abdomen. This should prompt the emergency provider to pay
close attention to signs of hemorrhagic shock and perform
diagnostic POCUS. When an ectopic pregnancy is suspected,
an empty uterus and free fluid in Morison’s pouch visualized
with transabdominal POCUS are highly specific for ruptured
ectopic pregnancy. In conjunction with resuscitative efforts of
hemorrhagic instability if present, definitive treatment with
laparoscopy should be pursued as quickly as possible. Efforts
to confirm the diagnosis with formal imaging studies may lead
to potentially unnecessary or dangerous delays in treatment or
patient transfer.
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Introduction: In patients with known malignancy and possible intracranial metastatic disease
who are receiving treatment with therapeutic anticoagulation, limited data exist regarding risk of
intracranial bleeding.
Case Report: We present a case of a 64-year-old female with known lung malignancy, evidence of
possible metastatic disease, and bilateral deep vein thrombosis, who suffered severe intracranial
hemorrhage following initiation of therapeutic anticoagulation. Current guidelines, available riskstratification tools, and treatment options with their risks are discussed.
Conclusion: In patients with known or suspected intracranial metastatic disease, clinical decision
tools can assist both the clinician and the patient in weighing risks and benefits of anticoagulation.
[Clin Pract Cases Emerg Med. 2020;4(4):564–568.]
Keywords: anticoagulation; malignancy; intracranial hemorrhage; venous thromboembolism;
brain metastases.

INTRODUCTION
Therapeutic anticoagulation is used in a variety of
clinical settings to prevent the feared sequelae of venous
thromboembolism (VTE), including thrombus propagation,
venous insufficiency, and pulmonary embolus (PE), in
patients with predisposing conditions including
hypercoagulable states, atrial fibrillation, and mechanical
cardiac valve replacements. However, initiation of
anticoagulation is not without significant risk for
hemorrhage, particularly in certain patient populations.
Several evidence-based clinical decision tools aid in risk
stratification of at-risk patients but do not explicitly address
known malignancy.1 We present a case in which
anticoagulation therapy was initiated in a patient with a
pre-existing neoplasm with possible metastatic spread that
resulted in an unfortunate patient outcome likely secondary
to undiagnosed intracranial metastases.
Clinical Practice and Cases in Emergency Medicine

CASE REPORT
A 64-year-old White female with history of stage I
squamous cell carcinoma of the right middle lung, renal
transplant secondary to membranous glomerulonephritis,
history of previous VTE, hypertension, chronic obstructive
pulmonary disease, and stage four chronic kidney disease
presented to the emergency department (ED) for treatment of
deep venous thrombosis (DVT). The patient had been sent by
her pulmonologist after obtaining outpatient, lower-extremity
venous Doppler ultrasounds earlier that day. The patient had
been recently hospitalized for an episode of pneumonia and
discharged two weeks prior during which her warfarin had
been discontinued for unclear reasons; her history of stage I
(T1a, N0) squamous cell cancer of the lung had been only
minimally addressed during this admission. The patient had
not had a positron emission tomography to assess her tumor
staging in nearly 10 months. Additionally, her most recent
564
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oncology notes from six months prior following two
treatments of stereotactic ablative radiotherapy demonstrated a
stable computed tomography (CT) of the thorax and
recommended surveillance CT in six months. However, a CT
of the abdomen obtained three weeks prior to her ED visit to
assess for urinary pathology showed a nonspecific
1.9-centimeter (cm) hypodensity of the liver, potentially
concerning for metastatic disease.
On the day of her ED evaluation, she endorsed right lower
leg swelling without redness and right leg pain causing
difficulty with ambulation. She denied weakness or sensory
loss, bladder or bowel dysfunction, headache, fever, chest
pain, dyspnea, and all other review of systems. The patient’s
presenting vital signs were grossly normal as she was afebrile
(36.2° Celsius) with a heart rate of 81 beats per minute,
respiratory rate of 16 breaths per minute, blood pressure of
136/82 millimeters of mercury (mm Hg), and an oxygen
saturation of 97% on room air. The patient’s physical
examination was remarkable for mild tenderness in the
posterior aspect of the right upper, middle, and lower leg, with
intact distal neurovascular status. There was no overlying
erythema or edema. The rest of her physical examination was
grossly normal, including a neurologic examination without
any deficits.
The patient’s laboratory workup was remarkable for a
creatinine of 2.07 milligrams per deciliter (mg/dL) (normal
range 0.57-1.00 mg/dL) and estimated glomerular filtration rate
of 25 (normal >58), elevated leukocyte count of 13.2 thousand
(K)/microliter (µL) (normal range 3.4-10.8 K/ µL), platelet
count of 96 K/µL (normal range 150-379), prothrombin time of
13 seconds (normal range 9.1-12.0), international normalized
ratio (INR) of 1.26 (normal range 0.80-1.20), and partial
thromboplastin time of 27.6 seconds (normal range 24.4-31.4).
Her lower-extremity venous Doppler studies, reviewed upon
arrival in the ED, demonstrated acute deep venous occlusive
disease of the bilateral peroneal veins and the right common
femoral vein in addition to acute superficial occlusion of the
right greater saphenous vein.
Given the patient’s prior history of VTE, previous renal
transplant, and current findings of bilateral DVT, both the
vascular surgery and transplant services were consulted; both
recommended initiation of intravenous heparin infusion for
full anticoagulation treatment. Heparin bolus and drip were
initiated. The hospitalist was consulted to admit the patient,
agreed with the plan for therapeutic heparin infusion, and
noted the patient would now require lifelong anticoagulation
given that this was her second episode of VTE. The
hematology/oncology service was consulted, but did not
evaluate the patient the day of admission. The patient had a
non-contrast CT of the thorax performed shortly after
initiation of heparin to evaluate for persistent pneumonia. This
study demonstrated an enlarging hepatic lesion consistent with
metastatic disease that had increased in diameter from 1.9 cm
to 2.4 cm over the prior three weeks.
Volume IV, NO. 4: November 2020

CPC-EM Capsule
What do we already know about this clinical
entity?
Venous thromboembolic disease is
a common comorbid condition in
patients suffering from malignancy,
and anticoagulant pharmacotherapy is
considered standard of care.
What makes this presentation of disease
reportable?
We discuss a patient with known
malignancy initiated on anticoagulation
despite possible metastatic disease and
who suffered a poor outcome.
What is the major learning point?
In treating venous thromboembolism
secondary to malignancy, risk-stratification
tools, type of malignancy, and shared
decision-making should guide treatment.
How might this improve emergency
medicine practice?
Knowledge of indications and
contraindications for acute anticoagulant use
in the setting of malignancy can guide proper
pharmacotherapy and avoid adverse events.

Six hours after admission, the patient developed a
headache. Two hours later she subsequently developed
lethargy and confusion, which progressed over minutes to
obtundation. The patient was tachypneic, possessed
anisocoria, and was hypertensive to a systolic blood
pressure of 200 mm Hg. The hospitalist discontinued the
heparin drip, called for a code intubation, ordered
protamine, and transferred the patient to the intensive care
unit. A non-contrast CT head was performed to evaluate for
suspected intracranial hemorrhage (ICH). Her CT
demonstrated a large right parietal/temporal/occipital
hemorrhage and a right subdural hematoma accompanied
by 1.8 cm right-to-left midline shift, uncal herniation, and
contralateral brainstem compression (Images 1 and 2). The
radiologist did not address potential metastatic etiology of
her bleed.
The neurosurgery service was consulted and a craniotomy
was offered to the patient’s family but was declined after
being counseled on the patient’s likely “poor prognosis” even
after intervention. Instead, the patient’s family opted to pursue
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Image 1. Axial view of noncontrast computed tomography of
the brain depicting a large right-sided parietal/temporal/occipital
hemorrhage (arrow) with right-to-left midline shift in a 64-yearold female with history of non-small-cell lung cancer following
initiation of therapeutic heparin anticoagulation for treatment of
deep venous thrombosis.

Image 2. Axial view of noncontrast computed tomography of the
brain depicting a right-sided acute-on-chronic subdural hematoma
(arrow) with right-to-left midline shift and ventricular obliteration
(double arrow) in a 64-year-old female with history of nonsmall-cell lung cancer following initiation of therapeutic heparin
anticoagulation for treatment of deep venous thrombosis.

comfort measures. The patient was terminally extubated later
that day and shortly thereafter died.

after diagnosis in the first five days of therapy, until
concurrently initiated warfarin therapy has reached therapeutic
levels.4,5 This patient’s poor renal function and potential
interaction with her immunosuppressant medications
unfortunately precluded LMWH use. DOACs are used in
some patients with malignancy, but barriers to their use exist.
Due to shared metabolic pathways with DOACs, some
chemotherapeutic agents may be less efficacious, with
concurrent increased risk of bleeding; additionally, vomiting
reduces gastrointestinal absorption of DOACs.5
Pre-existing evidence of metastatic disease had never
been definitively confirmed in this patient. However, the
enlarging hepatic nodule noted on multiple CTs was
concerning for interim development of disease spread. Given
her outcome, it must be considered whether initiation of
anticoagulation was inappropriate in her clinical setting. Based
on the available evidence, the answer is not entirely clear, but
the patient lacked absolute contraindications and had only
limited relative contraindications to anticoagulant therapy.6
One example was the patient’s thrombocytopenia as her
platelet count was 96,000; this put her at increased risk of
ICH, but she was not in the highest risk group of severe
thrombocytopenia, defined in one study as a platelet count less
than 50,000.7 Elevated prothrombin time was in fact found to
be more predictive of risk of ICH.8
Several risk-stratification tools exist to attempt to quantify
a given patient’s risk of major hemorrhagic event on

DISCUSSION
VTE is a significant cause of morbidity and mortality in
patients with malignancy; it is in fact the leading cause of
death in patients suffering malignancy after cancer itself.2
Therapeutic anticoagulation has proven to reduce morbidity
and mortality in this population.3 While the patient
experienced a poor outcome following initiation of heparin in
this case, she had been on warfarin within two weeks of her
ED visit. Thus, it was surprising that the patient experienced
an intracranial bleed. We hypothesize that this consequence
was a result of progression and spread of her underlying
malignancy. As patients without fully characterized
malignancies present with increasing frequency to the ED, it is
important for healthcare providers to familiarize themselves
with the indications, benefits, risks and alternatives of
anticoagulation therapies for the treatment of VTE.
While warfarin, unfractionated heparin (UFH) and
low-molecular-weight heparin (LMWH), fondaparinux, and
direct oral anticoagulants (DOAC) are all commonly used in
the acute treatment of VTE in patients with malignancy,
evidence demonstrates a slight mortality benefit in LMWH
over UFH in this patient population; its once-daily dosing also
makes it an attractive option over UFH.4,5 Therefore, LMWH
is considered first-line therapy for immediate anticoagulation
Clinical Practice and Cases in Emergency Medicine
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anticoagulation, which can serve as an aid to shared decisionmaking between physician and patient. The HAS-BLED
(Hypertension, Abnormal liver/renal function, Stroke
history, Bleeding history or predisposition, Labile
INR, Elderly, Drug/alcohol usage) scoring system, validated
for use in patients receiving anticoagulation for VTE
prevention in atrial fibrillation, is frequently used for risk
stratification and risk assessment, but does not list current or
previous malignancy among its scoring criteria.1 The ATRIA
(anticoagulation and risk factors in atrial fibrillation) study is
another risk-stratification tool for bleeding, created for patients
on warfarin; it likewise does not address malignancy as a
scoring criterion.9 A third, comprehensive tool,
HEMORR2HAGES (Hepatic or renal disease, Ethanol abuse,
Malignancy, Older than 75 years, Reduced platelet count or
function, Hypertension, Anemia, Genetic factors, Excessive
fall risk, Stroke), does take into account pre-existing
malignancy.10 However, the HEMORR2HAGES tool,
essentially a composite of multiple other risk-stratification
scoring systems, does not clearly define cutoffs or criteria for
several of its components, including hepatic or renal disease.
The type of intracranial lesion matters when it comes to risk
of ICH on therapeutic anticoagulation; gliomas were found in one
meta-analysis to confer higher risk compared to many other
primary or secondary brain lesions. The risk of spontaneous ICH
was fourfold higher in metastatic renal cell carcinoma and
melanoma than in non-small cell lung cancer (NSCLC) and
breast cancer, although independent of anticoagulant use.11,12
Patients with brain metastases from NSCLC had a relatively low
risk of spontaneous bleeding on anticoagulation, with a study
showing a rate of only 1.2% over 580 person-years. However,
this result may be biased as all patients in these studies received
directed radiotherapy, which has been proven to blunt
angiogenesis.13,14 The incidence of spontaneous bleeding in
patients not receiving radiotherapy is unknown. Therefore, due to
this patient’s primary tumor, she would not have been considered
high risk for ICH from anticoagulation therapy.
In this patient, no advanced brain imaging was obtained
prior to initiating therapeutic anticoagulation. There is a lack
of consensus statements in the literature addressing the need
for advanced imaging in similar patient groups to rule out
brain metastases prior to initiating anticoagulation.15 One
approach is to examine both the risk of brain metastases and
the likelihood of such metastases to bleed, if present.15 Patients
with high-risk neoplasms, headaches, or focal neurological
deficits should undergo imaging, preferably with magnetic
resonance imaging, if therapeutic anticoagulation could be
safely delayed.15 Otherwise, alternative treatment modalities
such as inferior vena cava filters or initiating anticoagulation
with available reversal agents may need to be considered.

thromboembolism in a patient with known pre-existing lung
neoplasm with findings concerning for metastatic progression. In
select patients with known or suspected intracranial metastatic
disease, the risks and benefits of initiation of anticoagulation need
to be carefully weighed by both the clinician and patient.

The Institutional Review Board approval has been documented
and filed for publication of this case report.
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Introduction: Allergic fungal sinusitis (AFS) is a relatively uncommon cause of sinus pain and
congestion. Extreme cases may require specialty evaluation and surgical treatment.
Case Report: In this case, an otherwise healthy young man presented to the emergency department
with sinus pain and congestion for two weeks and was admitted to surgery for resection of his AFS.
Conclusion: This case demonstrates how a thorough history and physical exam can help catch
potentially serious diseases, such as allergic fungal sinusitis, from the frequently benign chief
complaint of sinus pain. [Clin Pract Cases Emerg Med. 2020;4(4):569–571.]
Keywords: Headache; sinus pain; congestion; stuffy nose; eye pain.

INTRODUCTION
Sinusitis is one of the most common complaints in the
country, developing in 12.5% of the entire United States
population during a given year.1 The vast majority of these cases
are caused by benign, self-limiting viral infections.2 Treatment in
the emergency department (ED) revolves around symptomatic
care with decongestants.2 Certain aspects of the history and
physical exam, however, should raise the alarm for a more
serious diagnosis. High-risk historical features, such as a diabetes,
recent trauma, or immunocompromised status, or concerning
physical exam findings such as pain with extraocular movement
and proptosis warrant additional imaging or laboratory testing.
CASE REPORT
The patient was a 27-year-old male without past medical
history who presented with sinus congestion for two weeks.
He stated that he had issues with sinus congestion many
times before but this episode appeared to be more extreme
than previous ones. He had been seen by his primary care
doctor twice and given guaifenesin and pseudoephedrine for
symptomatic relief. The night of presentation he complained
of a headache that had gotten worse overnight with increasing
sinus pressure. He denied fevers, chills, or blurry vision.
The remainder of his review of systems was negative. On
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physical exam, vital signs were within normal limits and he
was afebrile. Notably, there was mild right periorbital swelling
along with multiple right nasal polyps on physical exam.
In addition, he exhibited marked tenderness to palpation of
right frontal, ethmoid, and maxillary sinuses. His extraocular
movement was intact but notable for pain with vertical gaze
in his right eye and diplopia. Otherwise, he demonstrated a
normal physical exam with a non-focal neurological exam.
Initial laboratory evaluation that included complete blood
count and basic metabolic panel was unremarkable. A computed
tomography was ordered due to concern for the patient’s pain
with extraocular movements and demonstrated destruction of the
medial orbital wall and compression of the right superior rectus
muscle (Image). The patient was diagnosed with allergic fungal
sinusitis (AFS) with possible superimposed bacterial infection.
He was admitted to the hospital under the otorhinolaryngology
service with ophthalmologic consultation. On hospital day one a
polypectomy was performed with debridement of the fungus. The
patient did well postoperatively and was discharged home with
doxycycline and outpatient follow-up.
DISCUSSION
This case highlights an unusual etiology of an
extremely common and often benign complaint—nasal
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What do we already know about this clinical
entity?
Allergic fungal sinusitis is a disorder
involving fungal colonization of the sinuses
and subsequent inflammatory response in
immunocompetent patients.
What makes this presentation of disease
reportable?
This is a case of a serious diagnosis that
required surgical management presenting
in the emergency department as a common,
often-benign complaint, sinusitis.

Image. Computed tomography demonstrating allergic fungal
sinusitis. The shorter arrow notes destruction of orbital wall, with
longer arrow demonstrating compression of superior rectus muscle.

congestion. However, as discussed earlier, there are a
few parts of this patient’s history and physical that raised
concern, specifically symptoms lasting two weeks without
relief in spite of appropriate symptomatic care. The
patient’s lack of improvement suggests a more serious
etiology. Monocular pain with vertical gaze was perhaps
the most troubling finding, especially in the presence of
periorbital swelling. Often pain with eye movement is
associated with orbital cellulitis, but it can occur with
an intraorbital process that disrupts the function of the
extraocular muscles. Finally, the patient’s nasal polyp
disease and history of frequent nasal congestion are
associated with his ultimate diagnosis, AFS.
Seen in patients with nasal polyps and asthma,
AFS occurs when an airborne fungus begins to colonize
the sinuses, leading to a predominately eosinophilic
inflammatory response that causes thick mucus and debris
to block the sinus spaces.3 The most commonly implicated
species of fungi are Bipolaris, Curvularia, Aspergillus,
Exserohilum, and Drechslera, all of which can infect an
immunocompetent healthy host.4 In turn, eosinophilic
degranulation products cause destruction of nasal mucosa
and surrounding bony structures. Ultimately, this leads to
bacterial colonization and penetration into the orbit itself,
worsening clinical symptoms and inflammatory response.
If untreated, as in this patient, localized destruction and
intraorbital invasion occurs.5
While some patients can be medically managed with
decongestants, the mainstay of treatment for patients who
have failed outpatient management is endoscopic surgical
removal of the fungus. It not only aids in the diagnosis, but
allows the removal of the affecting material. This, in turn,
provides better access for the administration of topical steroids
Clinical Practice and Cases in Emergency Medicine

What is the major learning point?
Pain with extraocular muscle movement in
the setting of sinus pain or headache should
prompt further evaluation.
How might this improve emergency
medicine practice?
This case highlights the importance of
good physical exam and history taking,
and provides some useful red flags when
evaluating a patient with sinusitis.

postoperatively.6 Patients are also treated with systemic
steroids both before and after the surgery. While preoperative
dosing is more controversial, postoperative dosing consists
of 0.5 milligrams per kilogram daily of prednisone and
tapering down over the course of many weeks.7 Unfortunately,
recurrence is common, and patients may need repeat surgical
removal or long-term immune modulation; however, the latter
is more controversial.3
CONCLUSION
While sinus pain and congestion are common presenting
symptoms in the ED, this case demonstrates how even
seemingly benign chief complaints can lead to potentially
serious diagnoses. This case illustrates the importance of good
history and physical exam skills for emergency physicians.
It also highlights some key red flags to recognize in a patient
with sinus pain.
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Introduction: We discuss a case of massive hemoptysis in the setting of a direct-acting oral
anticoagulant (DOAC) successfully managed with nebulized tranexamic acid (TXA).
Case Report: Per the American College of Cardiology and the American Society of Hematology,
it is recommended that significant bleeding associated with a DOAC be treated with either 4-factor
prothrombin complex concentrate or andexanet alfa. However, our patient was at high risk for
thrombotic complications given a recent pulmonary embolism.
Conclusion: We demonstrate that it is reasonable to trial nebulized TXA given its low cost, ease of
administration, and safety profile. Additionally, this report discusses a unique dosing strategy and a
previously unreported complication associated with nebulization of undiluted TXA. [Clin Pract Cases
Emerg Med. 2020;4(4):572–575.]
Keywords: rivaroxaban; hemoptysis; tranexamic acid.

INTRODUCTION
Hemoptysis is the expectoration of blood that originates
from the airway, and can be classified as either non-massive or
massive in nature.1 Massive hemoptysis lacks a clear definition
but is often considered to be greater than 200 milliliters
(mL) per day.1,2 Mortality rates vary based on etiology and
comorbidities; however, hemoptysis is typically considered
a medical emergency secondary to the risk for asphyxiation.1
Tranexamic acid (TXA) is an antifibrinolytic agent that prevents
degradation of existing fibrin clots. It is a lysine analog that
forms a reversible complex with plasminogen, displacing
it from fibrin, resulting in the inhibition of fibrinolysis.
Additionally, TXA inhibits the proteolytic activity of plasmin.3
Intravenous and oral TXA have been studied in the setting of
hemoptysis with inconsistent results; however, a promising trial
was recently published on the use of nebulized TXA.2,4,5

Clinical Practice and Cases in Emergency Medicine

Few attempts have been made to inhibit bleeding related
to direct oral anticoagulants (DOAC) with TXA, and those
cases published demonstrate variable results.6–8 Many
published cases of hemoptysis in the setting of rivaroxaban
use were resolved by holding anticoagulation; however, these
reports were not designated as massive hemoptysis and did
not mention consideration of anticoagulation reversal.9,10
There is limited evidence discussing the use of nebulized
TXA for management of massive hemoptysis in the setting of
anticoagulation with a DOAC.
The relatively benign side-effect profile of nebulized
TXA makes it a low-risk pharmacologic option for the
management of hemoptysis. The use of this agent has
been briefly investigated for both hemoptysis and posttonsillectomy bleeding. To our knowledge, the use of TXA for
management of hemoptysis in the setting of a DOAC has been
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reported only minimally. We describe the use of nebulized
TXA in a medically complex patient receiving a DOAC to
avoid complications associated with hemoptysis as well as
the need for administration of 4-factor prothrombin complex
concentrate (4F-PCC).

CPC-EM Capsule

CASE REPORT
A 65-year-old male presented to the emergency
department (ED) via emergency medical services (EMS) for
evaluation secondary to a possible gastrointestinal bleed.
Per EMS, approximately 300 mL of frank blood were noted
in a bucket located in the patient’s home. Soon after arriving
to the ED the patient was found to be experiencing massive
hemoptysis. The patient’s vital signs on arrival included a
blood pressure of 135/80 millimeters of mercury, a heart
rate of 104 beats per minute, and respiratory rate of 35
breaths per minute. Additionally, his oxygen saturation was
92% on room air. Pertinent past medical history included
chronic obstructive pulmonary disease, left upper lobe
pulmonary mass concerning for malignancy or infection,
heart failure, and tobacco use. Additionally, the patient had
been discharged from the hospital four days prior with a
new prescription for rivaroxaban 15 milligrams (mg) by
mouth twice daily for 21 days, followed by 20 mg once
daily after being diagnosed with a subsegmental pulmonary
embolism (PE). Enoxaparin had been transitioned to
rivaroxaban while inpatient, and outpatient adherence to
rivaroxaban was confirmed.
The patient continued to expectorate a large volume
of blood, and there was concern for impending airway
compromise. Prior to consideration of 4F-PCC, the
decision was made to trial nebulized TXA. An intravenous
solution of TXA 500 mg was initially nebulized directly
with a Hudson RCI Micro Mist nebulizer (Teleflex
Incorporated, Wayne, PA) at an oxygen flow rate of 8 L per
minute. When using undiluted TXA, the solution began to
crystallize, preventing further nebulization, which has not
previously been reported. Subsequently, respiratory therapy
added 3 mL of 0.9% sodium chloride, resulting in a final
concentration of 62.5 mg/mL). Nebulization was completed
successfully in approximately 10 minutes. Shortly after
administration, the volume and frequency of hemoptysis
significantly decreased with only occasional blood-tinged
sputum. No systemic reversal of anticoagulation was
required. Notable labs on admission included an elevated
international normalized ratio of 2.9 (reference range
0.9-1.1) likely secondary to malnutrition and possibly
rivaroxaban use, as well as an anti-factor Xa level > 2.0
international units/mL.11
The patient was subsequently admitted to the
pulmonary intensive care unit and continued TXA 500
mg nebulized every eight hours for a total of three doses.
A diagnostic bronchoscopy was never performed per
patient request. Anticoagulation was held throughout
Volume IV, NO. 4: November 2020

What do we already know about this clinical
entity?
Nebulized tranexamic acid (TXA) has
demonstrated promising results when used to
treat hemoptysis.
What makes this presentation of disease
reportable?
A patient presenting with massive hemoptysis
exacerbated by direct-acting oral anticoagulant
(DOAC) was treated with nebulized TXA.
What is the major learning point?
Consideration of nebulized TXA for the treatment
of massive hemoptysis is reasonable for patients
on DOACs.
How might this improve emergency medicine
practice?
When treating hemoptysis exacerbated by
anticoagulation with a DOAC, nebulized TXA
may lead to rapid resolution and less need for
anticoagulation reversal.

the admission, and bleeding ultimately subsided. The
patient was discharged two days after admission and
anticoagulation was not resumed.
DISCUSSION
We have reported a case of massive hemoptysis in the
setting of rivaroxaban therapy managed with nebulized
tranexamic acid. A recently published randomized, controlled
trial evaluated the use of TXA 500 mg nebulized every eight
hours for up to five days in 55 patients.2 When compared
to placebo, nebulized TXA was superior in decreasing
the amount of expectorated blood starting at day two of
treatment as well as the duration of bleeding at day five.
Approximately 57% of patients included in this study were on
an anticoagulant or an antiplatelet agent. However, only one
of these patients was receiving a DOAC. Additionally, patients
with massive hemoptysis, defined as greater than 200 mL,
were excluded making the trial less applicable to our patient.
Per the American College of Cardiology and the
American Society of Hematology, it is recommended that
significant bleeding associated with a DOAC be treated with
either 4F-PCC or andexanet alfa.12,13 Andexanet alfa is not
a formulary agent at our institution. Thus, we use 4F-PCC
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when pharmacologic intervention is deemed necessary for
management of bleeding in the setting of a DOAC. Given
the patient’s possible malignancy and recent PE, there was
concern regarding his prothrombotic risk.14 Additionally,
4F-PCC is significantly more expensive than TXA.
Therefore, we opted to trial nebulized TXA due to its safety
profile and low cost.
Per our literature search , one case of hemoptysis in the
setting of rivaroxaban use was successfully managed with
nebulized TXA.8 This case described a patient with a similar
presentation of massive hemoptysis, which was attributed
to stage IV adenocarcinoma. The patient had recently been
diagnosed with a PE and was receiving active treatment with
rivaroxaban. The authors noted concern for diffuse alveolar
hemorrhage and proceeded with nebulized TXA 1000 mg
(50 mg/mL) to avoid the need for systemic reversal of
anticoagulation. Immediate symptom resolution was reported,
and the patient did not receive any subsequent doses of TXA.
An additional case report of cancer-related, non-massive
hemoptysis described using a dose of TXA 1000 mg nebulized
over 45 minutes.15 We describe a case of massive hemoptysis
in the setting of anticoagulation with a DOAC successfully
treated with nebulized TXA at a dose of 500 mg.
Nebulized TXA can be prepared and administered
quickly, allowing for rapid reassessment of the need
for further interventions. The initial dose of TXA was
completed within approximately 10 minutes of initiation,
and significant improvement of symptoms was noted
immediately after completion. Several concentrations of
TXA have been documented in the literature as successfully
nebulized, ranging from 10mg/mL to 100mg/mL.2,8,15 The
combination of undiluted tranexamic acid 100 mg/mL and
the Micro Mist nebulizer resulted in crystallization that
slowed the nebulization process. However, crystallization
resolved after the addition of 3 mL of 0.9% sodium
chloride. Currently, we do not have a clear explanation for
this issue.
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Introduction: Silica gel packets are commonly used desiccants for medication products; these packets
generally only pose a choking risk in young children. However, new cylindrical desiccant canisters have
been developed, which may increase the risk for obstruction in adults.
Case Report: An elderly male presented to the emergency department complaining of difficulty
swallowing after taking his morning medications. Through a diligent work-up a desiccant canister was
found lodged in the lower esophageal sphincter. The patient was endotracheally intubated and a Roth
Net retriever was used to remove the canister.
Conclusion: Cylindrical desiccant canisters pose an increased risk of esophageal obstruction. [Clin
Pract Cases Emerg Med. 2020;4(4):576–579.]
Keywords: Silica gel; esophageal obstruction; desiccant.

INTRODUCTION
Silica gel products are usually considered minimally toxic
substances and primarily pose a risk of choking hazard in
young children.1 Acute and prolonged oral ingestion of silica
is not associated with toxicities of note.2 In fact, oral silica
gel ingestion is considered so innocuous that it is used in the
formulation of solid drugs to serve as a lubricant.3 However, this
is not to say that silica gel is an entirely benign substance. It has
been known to rarely cause silicosis, a fibrotic lung disease that
develops due to occupational exposure of respirable silica, with
a death rate of 0.74 per one million in 2010.4,5
Silica gel packets are a common device used as desiccants
and are generally made of a paper or cloth that allows the
silica to remove moisture from its environment.2 The packets
serve as such for many over-the-counter and prescription
medication products. These packets are frequently ingested
by young children, accounting for 2.1% of the annual calls to
poison control centers. Fortunately, a vast majority of ingested

Clinical Practice and Cases in Emergency Medicine

silica results in an innocuous event, while only occasionally
resulting in self-limited mouth and throat discomfort.6 Until
recently, silica gel has ubiquitously been packaged in paper
or cloth packets that have posed a simple choking hazard
in young children (Image 1). However, medical device

Image 1. (Left) Image of traditional desiccant package.1 (Right)
Image of new desiccant cylindrical canister for medications.7
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manufacturers have developed a new cylindrical canister that
can serve as housing for the silica gel desiccant to be stored
with medications (Image 1). These new cylindrical desiccant
containers may pose a significant choking hazard in adults.
We report a case of a 70-year-old male with a complaint of a
foreign body (FB) sensation in his esophagus, chest pain, and
an inability to swallow, who unknowingly ingested one of these
cylindrical desiccant containers with his daily medications.

CPC-EM Capsule

CASE REPORT
A 70-year-old male presented to an urban community
emergency department (ED) complaining of substernal chest
pain, FB sensation in his esophagus, and difficulty swallowing
after taking his multiple, morning oral medications. He stated that
he felt as if “something had gotten stuck in his throat” after taking
his morning medications. The patient had a past medical history
significant for chronic dysphagia, Barrett’s esophagus, congestive
heart failure, nystagmus, hyperlipidemia, hypertension, renal
insufficiency, and lower esophageal sphincterotomy. After
undergoing evaluations for chest pain and epigastric pain,
which were negative, he was tolerating per oral (PO) fluids
post glucagon and metoclopramide therapy. The ED care team
concluded the patient could be discharged safely for out-patient
follow-up. A final ambulatory test and a second PO challenge
were administered prior to discharge. Upon this PO challenge he
reported that he was again unable to swallow PO liquids and had
a return of the feeling of “a knot in my esophagus.”
The discharge was halted, and a non-contrast
computed tomography (CT) of the chest was ordered to
evaluate the esophagus for stricture or FB. The CT results
showed a 15-millimeter (mm) FB located within the
gastroesophageal (GE) junction/lower esophageal sphincter
(LES) causing a moderately distended and fluid-filled
esophagus (Image 2). The ED care team again attempted

Image 2. Image of this patient’s computed tomography with the
foreign body located near the gastroesophageal junction (arrow).
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What do we already know about this clinical
entity?
There is one previously reported incident
of a desiccant canister causing esophageal
obstruction in a patient with pre-existing
esophageal stricture.
What makes this presentation of disease
reportable?
Obstruction occurred at the gastroesophageal
junction in a patient with esophageal stricture.
What is the major learning point?
Cylindrical desiccant canisters may easily be
mistaken for medications and cause harm in
patients with esophageal strictures.
How might this improve emergency medicine
practice?
Risk of esophageal obstruction has increased in
the elderly who take many medications and could
easily confuse the canister for a pill.

to mechanically and pharmacologically dislodge the distal
FB but was unsuccessful. The fluid in the esophagus was
suctioned via insertion of a nasogastric tube to prevent
aspiration and to empty the esophagus for possible
esophagogastroduodenoscopy (EGD).
The patient was admitted to the hospitalist service with
a gastroenterology consultation for urgent EGD. Upon
further inspection with an EGD, the desiccant canister
was found in the GE junction along with esophageal
strictures (Image 3). The EGD was initially performed
under procedural sedation but the endoscopist was also
unable to advance the FB through the GE junction with
the endoscope alone. The endoscopist then had the patient
endotracheally intubated, placed under deep sedation,
and performed a second EGD attempt to remove the FB
via a Roth Net retriever (STERIS Healthcare, Mentor,
OH), which was successful. The FB, after successful
removal, was determined to be a cylindrical silica gel
canister measuring 11.5 mm. There were no complications
secondary to the EGD, deep sedation, intubation, or
removal of the FB. The patient tolerated the procedure
well, was extubated quickly post EGD and was discharged
home after recovery with instructions to follow up with the
gastroenterologist as an outpatient. He was also educated
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Image 3. Image of this patient’s esophagogastroduodenoscopy
with the foreign body in sight at the gastroesophageal junction
displaying the esophageal strictures (white arrows) as well as the
trapped desiccant canister (black arrow).

to avoid taking multiple medications at once without
identifying them.
DISCUSSION
These relatively recently deployed, cylindrical,
silica gel containers, such as the one in this case, are
filled with desiccants like bentonite clay and silica gel,
with a purpose of moisture absorption to keep products
dry and control odors. This patient presented with an
esophageal obstruction caused by accidental ingestion of
a cylindrical silica gel canister while administering his
own medications. He had a history of a known high-grade
esophageal stricture, making the risk of esophageal FB
obstruction higher and the potential retrieval process even
more challenging. In such a case, any patient with any
form of esophageal stricture and a retained esophageal FB
will require endoscopic retrieval to remove it, if medical
management fails.10 The clinical decision to implement
the use of the Roth Net retriever to remove the FB was
based on the failure of simple advancement of the FB into
the stomach, the patient’s history of esophageal stricture,
and radiographic (CT) imaging providing the precise
location and size of the FB.8 The retrieved FB was an 11.5mm cylindrical, silica gel container. The patient did well
without any complications after the procedure.
A similar obstruction by a desiccant canister in a
patient with pre-existing esophageal strictures was reported
in 2015; however, in that case the canister became lodged
in the esophagus unlike in our case where the canister
was lodged in the LES and GE junction.10 As evidenced
Clinical Practice and Cases in Emergency Medicine

in this case report and the previously reported literature,
the new cylindrical desiccant canisters pose an increased
risk of esophageal obstruction in patients with high risk of
esophageal obstruction, such as pre-existing esophageal
strictures. As patients are frequently required to take
many medications daily, it should not be surprising that
one could inadvertently ingest a desiccant canister that
may be the same color and relative shape of medications
themselves, especially if the patient is older with decreased
visual acuity.
These desiccant containers appear to have been
designed for efficiency of manufacturing and insertion
into bottles or other containers. A pamphlet from Clariant,
a chemical company that specializes in helping medical
device companies with production as well as creating
chemicals and polymers used in medical devices such as
silica desiccant canisters, describes the canisters as having
an “[i]nnovative design and construction [that] allow[s]
these components to be inserted automatically at high rates
of speed.”7 Additionally, the product sheet for the rigid
desiccant canisters (for high-speed automatic insertion)
describes the product as being “cost-efficient” and having a
“robust design.”7 All these descriptions place an emphasis on
production efficiency and cost reduction.
We attempted to obtain the drug master file to evaluate
the pre- and post-market experience with these containers.
However, those attempts were unsuccessful. It appears,
via our review of the literature regarding these devices,
that desiccant companies have attempted to design various
fail-safes within the desiccant product design, such as
changing the “do not eat” label from blue to a bright red to
potentially decrease the risk of mistaking the canister for
medication,11 but medications come in all colors and, in
many cases, similar shapes and sizes. These visual factors,
in tandem with the canister’s rigid and non-malleable design
in comparison to traditional desiccant packets, increases the
risk of obstruction and subsequent complications that may
increase morbidity in older, at-risk populations.
CONCLUSION
Cylindrical desiccant canisters pose an increased risk of
esophageal obstruction in patients with high risk of esophageal
obstruction, such as a pre-existing esophageal stricture.
The transition from paper/cloth desiccant packaging to a
non-malleable cylindrical canister may improve production
efficiency and cut costs but has unintentionally increased the
risk profile of silica gel, which was previously considered an
innocuous substance.

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: Emergency providers should recognize that pneumothorax is a rare but serious
complication of shoulder arthroscopy that may require a unique approach to decompression.
Case Report: We present a case of a 60-year-old female who presented to the emergency
department with right-sided facial swelling, voice change, and shortness of breath three hours after
an elective arthroscopic right rotator-cuff repair and was noted to have a right-sided pneumothorax.
We also describe a potential novel approach to chest tube decompression that maintains shoulder
adduction in patients with recently repaired rotator cuffs.
Conclusion: Although most cases of post-arthroscopy pneumothoraces are reported in patients who
received regional anesthesia or have underlying lung pathology, it can occur in lower-risk patients
as was demonstrated in our case. We also suggest considering an alternative anterior approach
between the midclavicular and anterior axillary lines for chest decompression in select patients
when a traditional approach is less ideal due to the need to maintain shoulder immobilization
postoperatively. [Clin Pract Cases Emerg Med. 2020;4(4):580–583.]
Keywords: Shoulder surgery complication; subcutaneous emphysema; chest tube; thoracostomy.

INTRODUCTION
Over the past few decades shoulder arthroscopy has
become an increasingly common technique to treat shoulder
pathology. Proponents cite a decreased complication rate when
compared to open procedures.1 Others report not necessarily a
lower complication rate but a different set of complications
altogether including neurovascular injuries, infection, venous
thromboembolic events, pneumothoraces, and soft tissue and
neuropraxic injuries due to positioning.2 We present a case of
a 60-year-old female who presented to the emergency
department (ED) with right-sided facial swelling, voice
change, and shortness of breath three hours after an elective
arthroscopic, right rotator cuff repair and was noted to have a
right-sided pneumothorax. Patients undergoing shoulder repair
often require immobilization to ensure proper alignment and
healing that may limit anatomic placement of chest

Clinical Practice and Cases in Emergency Medicine

thoracostomy tubes. We suggest a possible variation of the
traditional approach that may be considered in these cases.
CASE REPORT
A 60-year-old female presented to the ED with right-sided
facial swelling, voice change, and shortness of breath three
hours after an elective, arthroscopic, right rotator cuff repair.
The outpatient surgery comprised a subacromial
decompression, major glenohumeral joint debridement, and
rotator cuff repair for right shoulder chronic impingement
syndrome, intra-articular biceps tear, and full thickness rotator
cuff tear. The surgery was performed in the lateral decubitus
position under general anesthesia and without regional nerve
block. The anesthesia report was reviewed and showed no
major complications or episodes of hypotension or
desaturation. The patient reported feeling well postoperatively;
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however, three hours later she developed right-sided face and
neck swelling (Image 1), voice changes, and dyspnea, and thus
presented to the ED for further evaluation.
The patient denied significant past medical history
including any history of smoking or underlying lung or
connective tissue disease. On arrival, her vitals were heart rate
92 beats per minute, blood pressure 135/80 millimeters
mercury, respiratory rate 18 breaths per minute, and pulse
oximetry was 96% on room air. Her physical exam was
notable for predominately right-sided facial swelling,
diminished right-sided lung sounds, and crepitus of the right
neck, face, and chest. A chest radiograph showed a right-sided
pneumothorax of approximately 70% with mediastinal shift
and extensive subcutaneous emphysema (Image 2).
A pigtail catheter-type chest drain was placed in the fifth
intercoastal space between the right midclavicular and anterior
axillary line so as to not abduct or displace the patient’s
shoulder given her recent rotator cuff repair. Successful
expansion of the lung was noted (Image 3).
On the third day of admission, the chest tube was
removed and the patient was discharged home without
further complications. At her two-week follow-up, her
shoulder was healing well and she had no significant
sequelae from her pneumothorax.

CPC-EM Capsule
What do we already know about this clinical
entity?
Pneumothoraces have been reported
as a possible complication of shoulder
arthroscopy.
What makes this presentation of disease
reportable?
We present a case of a rare complication
of a common procedure and suggest a less
common procedural approach to treating
pneumothorax.
What is the major learning point?
Pneumothorax is a rare but serious
complication of shoulder arthroscopy
that may require a unique approach to
decompression.
How might this improve emergency
medicine practice?
This variation to traditional pneumothorax
decompression technique could help avoid
re-injury of the rotator-cuff repair site.

DISCUSSION
Only a handful of case reports and case series describe
an association between arthroscopic shoulder surgery and
postoperative pneumothorax3-8; however, cases may be
under-reported. It has been postulated that these may be
related to preoperative regional anesthesia (notably the
interscalene brachial plexus block),5,6,8 intubation and
related airway trauma,3,9 as well as injury to the parietal
pleura from laparoscopy including continuous positive
pressure-driven pump infusion in the joint space or intraarticular shaving.3,7 Patient positioning, including the beach
chair vs lateral decubitus, has also been posited as an
increased risk for pneumothorax.7 Of the cases reported, the
majority had underlying lung disease (chronic obstructive

Image 2. A 70% large right-sided pneumothorax (arrows) with leftsided mediastinal shift and extensive subcutaneous emphysema
(“gingko leaf sign”).

Image 1. Right-sided facial swelling and crepitus noted several
hours postoperatively. Patient also reported voice change and
dyspnea. Facial swelling denoted by arrow.
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pulmonary disease, asthma, chronic tobacco abuse).5,6 For
cases not related to regional anesthesia, all those reported
occurred within 1-24 hours of surgery.3-8 Hospital courses
were largely unremarkable, and most patients were
discharged within two to five days of presentation3-8 with
581
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these cases12; however, this technique is not without
complications in correct placement,13 efficacy,14 or local
vascular injury.15 Providers should evaluate patients on a
case-by-case basis to determine the best approach for
decompression. The variation on a traditional approach
described in this case offers an alternative option in
postarthroscopy patients; however, the authors recommend
further studies to confirm safety and efficacy compared to
other techniques.

Image 3. Successful lung re-expansion after right-sided pigtail
catheter (arrow) was placed using a more anterior approach. Note
improved mediastinal shift.

the most common complication reported being chest tube
leak.4,5 The vast majority of reported cases presented with
either face, neck, or chest subcutaneous air on exam or
imaging,3-8 and only one episode of hypotension from
tension pneumothorax was reported.3
Emergency providers have traditionally placed tube
thoracostomy drains at the fourth or fifth intercostal space at
the midaxillary or anterior axillary line10 to allow for effective
decompression and to avoid injury to mediastinal, cervical,
and sub-diaphragmatic structures. However, to preserve the
shoulder immobilization in the adducted position, the
providers in this case placed the pigtail catheter at the fifth
intercostal space between the midclavicular and anterior
axillary line. No neurovascular injuries or injuries to
mediastinal structures were noted during the procedure or in
the subsequent days prior to removal. While decompression of
the pneumothorax (especially with signs of mediastinal shift)
should supersede the need to keep postoperative
immobilization, we suggest this as a variation to the approach
of the traditional technique to help avoid re-injury of the
rotator cuff repair site. Complications of this more anterior
approach could include injury to the lateral thoracic artery,
long thoracic nerve, and local lymphatics; providers should
ensure proper needle insertion technique and note local
neurovascular findings before and after decompression.
However, even using the traditional approach between the
midaxillary or anterior axillary line can lead to local
neurovascular injury.11
Limitations to this new approach include left-sided
pneumothorax (given proximity to mediastinal structures),
obese patients, large area of breast tissue, or use of larger
caliber chest tubes. Placing the pigtail catheter at the second
intercostal space midclavicular line is a viable alternative in
Clinical Practice and Cases in Emergency Medicine

CONCLUSION
Emergency providers should recognize pneumothorax as a
rare but serious complication of shoulder arthroscopy.
Although most cases reported are in patients who received
regional anesthesia or have underlying lung pathology, it can
occur in lower-risk patients as was demonstrated in our case.
Patients may present with classical findings of pneumothorax
including dyspnea, decreased breath sounds, and signs of
tension including mediastinal shift. Postarthroscopy
pneumothoraces nearly always present with crepitus on exam
or subcutaneous air on imaging. The majority of these cases
tolerate decompression without issues and patients are
discharged within several days without complications.
Providers may consider follow-up computed tomography
imaging in patients without prior lung disease to assess for
underlying lung disease or structural pathology including
blebs. We also suggest considering an alternative anterior
approach between the midclavicular and anterior axillary lines
for chest decompression in select patients when a traditional
approach is less ideal due to the need to maintain shoulder
immobilization postoperatively; however, more research is
needed to confirm safety and efficacy.

The Institutional Review Board approval has been documented
and filed for publication of this case report. Patient consent has
been obtained and filed for the publication of this case report.
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Introduction: The nasopharyngeal airway (NPA) is used by emergency providers and first responders
to assist with oxygenation in obtunded, critically ill patients. There are few recorded NPA complications.
Case Report: We describe a unique case in which a patient went multiple days with recurrent
symptoms of upper airway obstruction secondary to retained NPA.
Discussion: Nasopharyngeal airways may be uniquely prone to being displaced and retained due to
their use in emergent situations, their small size, and time of insertion in the field prior to emergency
department (ED) contact where handoff is not often standardized.
Conclusion: The use of large-flanged NPAs might reduce incidences of displacement into the nasal
cavity. This case highlights the need for improved handoff communication between emergency
medical services and ED staff, especially to account for all inserted devices to prevent foreign body
retention. [Clin Pract Cases Emerg Med. 2020;4(4):584–586.]
Key words: Nasopharyngeal airway; nasal foreign body; EMS, emergency department
communication; retained foreign bodies.

INTRODUCTION
Emergency providers and first responders often use airway
adjuncts to assist with oxygenation in obtunded, critically ill
patients. These adjuncts also assist ventilation and improve
possible airway obstruction. The nasopharyngeal airway (NPA),
or “nasal trumpet,” is one such device. Made of soft plastic or
rubber, it is inserted into the naris to assist in maintaining
oxygenation in the upper airway. It can be kept in place while
endotracheal intubation is being performed to increase passive
apneic oxygenation. The NPA is soft with a beveled tip to reduce
trauma during insertion. The flared end on the opposite end is
designed to prevent displacement of the NPA deeper into the
nasopharynx where there would be difficulty in retrieving it.1 The
size, design, and malleability of NPAs greatly vary, depending on
the manufacturer. In particular, there is great difference in the
flared end, with some having a large flange while others small.
When inserting, the beveled tip of the NPA should lie no lower
than the uvula.1
Clinical Practice and Cases in Emergency Medicine

There are few recorded NPA complications. Perhaps the
most clinically observed complication is stimulation of the gag
reflex, along with epistaxis secondary to mucosal injury. A
literature search revealed two reports of intracranial NPA
placement in patients with basilar skull fractures, much like cases
detailing nasogastric tube malposition.2 Additionally, we found a
report of a middle turbinate fracture secondary to NPA placement
resulting in severe epistaxis.3 In the case report presented here, we
describe the retention of an NPA as a nasal foreign body (FB)
causing acute upper airway obstruction. After an extensive search
on PubMed, we found only one similar case report on this topic;
however, this issue has not been discussed in the emergency
medicine literature. In that earlier case, a retained NPA in the
anterior nasopharynx for nearly 20 months was found to be
causing dysphagia and odynophagia.4 Importantly, our case is
unique in that the patient went multiple days with recurrent upper
airway symptoms, including dyspnea, choking, and desaturation
events on the monitor.
584
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Considering that emergency providers and emergency
medical services (EMS) frequently use these devices, we review
this potentially serious complication and raise awareness for safer
applications of NPAs.
CASE REPORT
A 79-year-old male with a past medical history of type 2
diabetes, chronic bronchitis, coronary artery disease, and
hypertension, presented with county EMS in acute respiratory
failure. Per report at the scene, the patient was found unconscious
and received 1 milligram of Narcan and atropine for bradycardia.
On arrival the patient was receiving assisted ventilation via
bag-valve-mask (BVM). He was subsequently intubated.
Intubation was without difficulty and was performed by direct
laryngoscopy on the first attempt by the emergency physician.
The patient was admitted to the medical ICU.
Three days later the patient was extubated after improvement
in his clinical condition. Following extubation, he continued to
experience brief episodes of oxygen desaturations to the low 80s
and endorsed the sensation of “something stuck in my throat.” He
had a persistent cough, dyspnea at rest, and a feeling that he could
not swallow. After speech therapy was consulted for evaluation, a
FB was discovered during their nasal fiberoptic evaluation
(Images 1-2). The FB was immediately superior to the larynx,
and strongly suspected to be a cause of the patient’s symptoms.
Otolaryngology (ENT) was consulted, and the FB was removed
at bedside using Magill forceps without complication. After close
examination, the FB was found to be an NPA. When reviewing
medical records, it was found that the emergency physician and
nurses had made no note of the NPA. It was concluded the NPA
was likely placed by EMS in the field and had subsequently been
displaced deep into the nasal cavity in transport and when
ventilating via BVM. The patient continued the remainder of his
hospital course without issue and was discharged one week later.

Image 1. Nasal fiberoptic view of a retained nasopharyngeal airway
(arrow) just distal to the right naris.
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CPC-EM Capsule
What do we already know about this clinical
entity?
Nasopharyngeal airways (NPA), when
retained as a foreign body, can cause lasting
clinical detriment including recurrent
discomfort and dyspnea.
What makes this presentation of disease
reportable?
While considered safe they can be easily
forgotten. A retained NPA caused lasting
discomfort and likely increased the patient’s
length of stay.
What is the major learning point?
An NPA, like any inserted foreign body,
should be clearly listed during hand off.
How might this improve emergency
medicine practice?
Clearer communication between first
responders and emergency providers
regarding all airway adjuncts could reduce
complications with these tools.

He was not discharged with any new medications, and follow-up
with ENT was arranged; however, there is no medical chart
evidence that the patient followed up with ENT.
DISCUSSION
This case highlights several safety issues that NPAs present
to care teams, particularly EMS and emergency providers. The
Journal of the American Medical Association of Otolaryngology
published a report of a similar occurrence in 2019, which
discussed a retained NPA that was placed by EMS in the field and
ultimately remained in the patient for 20 months before surgical
extraction. During the 20-month interim, the patient had
dysphagia and odynophagia but continued to eat. He did not
report symptoms of acute upper airway obstruction, such as
dyspnea, cough, or stridor.4 In contrast, the patient in our case
went multiple days with recurrent upper airway symptoms,
including dyspnea, choking, and oxygen desaturation events on
the monitor to the low 80s. Additionally, he could not tolerate
swallowing well and did not pass his bedside- nursing
swallowing evaluation; hence speech therapy was consulted. The
NPA was found incidentally during the swallowing trial.
The flange size on a NPA may predispose it to displacement.
In our case, the NPA that was removed had a small flange. This
finding, along with the added difficulty of managing a critically ill
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early removal of an NPA post-intubation, as well as the use of
large-flanged NPAs to reduce chances of displacement into the
nasal cavity.

Image 2. Nasal fiberoptic view of a retained nasopharyngeal airway
(arrow) just superior to the larynx and posterior to the epiglottis.

patient in the field and mask seal during BVM ventilation,
contributed to the NPA being dislodged and going unnoticed
during intubation. One method to reduce NPA complications is
immediate removal once a definitive airway is secured.
Additionally, the NPA might have been the incorrect size for the
patient. In general, the longer the NPA, the larger the diameter of
the tube. For example, 8.0-9.0 centimeters (cm) is reserved for
large adults, while 7.0-8.0 cm is standard adult size, and 6.0-7.0
cm is for smaller adults.1 Correct size can be estimated by placing
the NPA next to the patient’s face with the flared end in line with
the naris and the beveled tip toward the ear lobe. The goal is for
the NPA to just reach the ear lobe.
This case also highlights the importance of closed-loop
communication between healthcare teams. In the operating room,
a rigid set of safety protocols exist to prevent iatrogenic-retained
FBs. Our PubMed literature search revealed no such standardized
processes in EDs, particularly during handoff from EMS to ED
staff. Clear communication between the ED, EMS, and intensive
care unit personnel about the types of airway adjuncts and assist
devices in place are critical in reducing the likelihood of a
retained FB. Iatrogenic FBs are a significant source of morbidity
and cost to the patient. A study in the Journal of the American
College of Surgeons found that retained FBs from a variety of
situations are associated with higher cost of service and are more
likely to occur in geriatric and obese patients.5
Nasopharyngeal airways are widely considered safe airway
management tools that can be quickly deployed. These airway
tools are portable and cost effective, and are actively used prior to
establishing a definitive airway. Despite their widespread use,
NPAs are not without complications, and there is always a
potential risk for displacement and retention as a FB. To prevent
this, clear communication that begins in the field with EMS,
followed by proper handoff in the ED is essential. We also advise
Clinical Practice and Cases in Emergency Medicine

CONCLUSION
Nasopharyngeal airways are frequently used as a first-line
airway adjunct in critically ill patients. They offer the unique
benefit of easy placement and rapid portability from their size.
However, NPAs may be uniquely prone to being displaced and
retained due to their use in emergent situations, their small size,
and time of insertion in the field prior to ED contact where
handoff is not often standardized. Special consideration should be
paid during patient handoffs as NPAs can prove quite difficult to
identify at later stages in patient care. We advise that a more
detailed documentation occur in the ED when a patient arrives
with multiple devices in place, whether it be nasogastric or
orogastric tubes, NPAs, oropharyngeal airways, intravenous
access, or drains. The use of large-flanged NPAs might reduce
incidences of displacement into the nasal cavity.

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

Address for Correspondence: Blake Briggs, MD, University of
South Alabama, Department of Emergency Medicine, 307 N
University Blvd, Mobile, AL 36688. Email: brigbc271@gmail.com.
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: © 2020 Briggs 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/

REFERENCES

586

1. Roberts K, Whalley H, Bleetman A. The nasopharyngeal airway:
dispelling myths and establishing the facts. Emerg Med J.
2005;22(6):394-6.
2. Ellis DY, Lambert C, Shirley P. Intracranial placement of nasopharyngeal
airways: Is it all that rare? Emerg Med J. 2006;23(8):661.
3. Zwank M. Middle turbinectomy as a complication of nasopharyngeal
airway placement. Am J Emerg Med. 2009;27(4):513.e3-513004.
4. Kim BJ, Shoffel-Havakuk H, Johns MM. Retained nasal trumpet for
20 months: an unusual foreign body. JAMA Otolaryngol Head Neck
Surg. 2019;145(1):93–4.
5. Al-Qurayshi ZH, Hauch AT, Slakey DP, et al. Retained foreign
bodies: risk and outcomes at the national level. J Am Coll Surg.
2015;220(4):749-59.

Volume IV, NO. 4: November 2020

Case Report

Case Report of a Left-sided Superior Vena Cava Causing
Unique Positioning of Central Line
Michael Mancera, MD*
Nicholas Genthe, BS†
Nicholas Lepa, MD*

*University of Wisconsin, BerbeeWalsh Department of Emergency Medicine,
Madison, Wisconsin
†
University of Wisconsin School of Medicine and Public Health, Madison, Wisconsin

Section Editor: Shadi Lahham, MD
Submission history: Submitted May 26, 2020; Revision received August 11, 2020; Accepted August 10, 2020
Electronically published October 9, 2020
Full text available through open access at http://escholarship.org/uc/uciem_cpcem 		
DOI: 10.5811/cpcem.2020.8.48372

Introduction: Persistent left-sided superior vena cava is a rare congenital venous malformation.
While often clinically asymptomatic, these variations in normal anatomy may give rise to
complications with central venous catheter placement.
Case Report: We present a case of a 71-year-old male who presented to the emergency
department with sepsis of unknown etiology. A right-sided central venous catheter was placed, and
due to a persistent left-sided superior vena cava the post-procedure chest radiograph showed a
uniquely positioned catheter tip within the left atrium.
Conclusion: A persistent left-sided superior vena cava may lead to uniquely positioned catheter
tip placement on post-procedural imaging. This case demonstrates the need to consider variants
in normal venous anatomy, such as persistent left-sided superior vena cava, to aid with correct
interpretation of post-procedure imaging findings. [Clin Pract Cases Emerg Med. 2020;4(4):587–590.]
Keywords: Left sided superior vena cava; congenital venous malformation; malpositioned central
venous catheter.

INTRODUCTION
A persistent, left-sided superior vena cava (SVC) is a
congenital venous anomaly in the chest that results when the
left anterior cardinal vein is not obliterated during normal
fetal development. The incidence of a left-sided SVC is
0.3-0.5% in the general population, and increases to 4.5% in
individuals with congenital heart defects.1 Of patients with a
left-sided SVC, 90% will have an accompanying right-sided
SVC, termed SVC duplication.2 A majority of patients with
a left-sided SVC are asymptomatic, although a subset of
patients may present with cyanosis, secondary to right-toleft shunting, as well as rhythm abnormalities and
conduction disturbances.3 The vast majority of left-sided
SVC cases are found incidentally on cross-sectional imaging
of the chest.4 Our case highlights the challenges of
performing central venous catheterization on patients with
persistent left-sided SVC and emphasizes significant
imaging findings for these patients.
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CASE REPORT
Our patient was a 71-year-old male with a past medical
history of coronary artery disease, diabetes, hypertension,
hyperlipidemia, benign prostatic hyperplasia, and obesity who
presented to the emergency department (ED) with headaches
and confusion. He was a poor historian secondary to altered
mental status; therefore, a limited history was obtained. His
wife noted that he had been acting confused over the prior 24
hours. The patient also endorsed some neck stiffness, which
resolved upon presentation to the ED. No history of trauma
was reported.
His vitals upon presentation to the ED included an oral
temperature of 36.1º Celsius, blood pressure of 62/40
millimeters mercury, heart rate of 107 beats per minute,
respiratory rate of 18 breaths per minute, and oxygen saturation
of 98% on room air. Initial laboratory values for this patient
included an elevated white blood cell count to 14.3 K/units per
liter (uL) (reference [ref] range 3.8-10. /uL), and a lactate of 5.4
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millimoles (mmol) /L (ref <2.0mmol/L). The patient was
suspected to have septic shock from an infection of unknown
etiology. Due to continued hypotension despite intravenous
fluid resuscitation, central venous access was obtained by the
emergency physicians for vasopressor administration. A central
venous catheter (CVC) was placed within the right internal
jugular (IJ) vein under ultrasound guidance. The patient
tolerated this procedure without complication, and a chest
radiograph was obtained following the procedure to confirm
proper line placement (Image 1). At this time, the catheter was
noted to be abnormally positioned, as it crossed midline from
right-to-left, terminating in the left atrium.
Upon further chart review, including prior imaging, the
patient was found to have an existing persistent left-sided
SVC draining into the left atrium, based on a prior computed
tomography of the chest (Image 2). There was no evidence of
a right-sided superior vena cava on the prior advanced
imaging. The patient was ultimately diagnosed with ascending
cholangitis, which was successfully managed with biliary
drainage. He did have several other complications throughout
his hospital course secondary to his other medical
comorbidities, all of which were unrelated to his SVC.
DISCUSSION
Left-sided SVC is the most common congenital venous
anomaly in the chest and is known to have an increased
prevalence in patients with congenital cardiac abnormalities.
The embryologic origin of persistent left-sided SVC stems from
failure of obliteration of the left anterior cardinal vein during
normal fetal development.5 This results in significant variability
in anatomy with a majority of left-sided SVC patients draining

Image 1. Chest radiograph obtained post right-sided internal
jugular vein catheter placement, which shows catheter crossing
midline right to left terminating within the left atrium (arrow).
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What do we already know about this clinical
entity?
A persistent left-sided superior vena cava is a
rare congenital venous malformation that may
complicate central venous catheter placement.
What makes this presentation of disease
reportable?
This case shows imaging of a malpositioned,
right-sided central venous catheter tip secondary
to a persistent left-sided superior vena cava with
no right-sided superior vena cava.
What is the major learning point?
Consider variants in venous anatomy to aid
in the correct interpretation of post-procedure
imaging after central line placement.
How might this improve emergency medicine
practice?
Early identification of variations in venous
anatomy may prevent work-up for additional
causes of a malpositioned catheter tip on imaging.

into the coronary sinus, and a minority draining into the left
atrium or elsewhere. While an overwhelming majority (>90%)
of these patients are asymptomatic, these anatomical variations
become clinically relevant in several scenarios. Around 10% of
patients with a persistent left-sided SVC will have drainage into
the left atrium, leading to a right to left shunt. This shunting
allows for the mixing of deoxygenated blood from the venous
circuit with oxygenated blood from the left atrium resulting in
cyanosis, as well as an increased embolic risk.6
Patients with persistent left-sided SVC are also at an
increased risk for anomalies of the cardiac conduction system
as well as congenital heart defects. This leads to increased
incidence of supraventricular tachycardia, atrial fibrillation,
atrial flutter, Wolff-Parkinson-White syndrome, and
atrioventricular conduction blocks, as well as atrial septal
defects, ventricular septal defects, and conotruncal defects.7,8
It is for this reason that when these patients are identified it is
recommended that they undergo thorough cardiac workup,
including electrophysiological studies, echocardiogram, and
annual clinical follow-up.
It is important for emergency physicians to understand these
variants of normal venous anatomy as they are often diagnosed
incidentally on cardiac imaging, including echocardiography. As
emergency physicians frequently use point-of-care ultrasound, it
588
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Image 2. Computed tomography of the chest obtained at prior
hospitalization demonstrates the presence of a persistent leftsided superior vena cava (arrow), as well as the complete
absence of an accompanying right-sided superior vena cava.

is increasingly likely that they may encounter a case of persistent
left-sided SVC on transthoracic echocardiogram. Characteristic
findings on point-of-care echocardiogram include a dilated
coronary sinus without evidence of elevated, right-sided filling
pressures. When this diagnosis is suspected it should be
confirmed with a saline contrast echocardiography microbubble
study or additional vascular imaging studies.9 The main
ramification of a diagnosis of persistent left-sided SVC is the
increased potential for congenital heart defects and dysrhythmias
as noted above. When identified this should prompt the
evaluation for additional cardiac malformations. The presence of
associated cardiac abnormalities is ultimately the prognostic
indicator that drives mortality in these patients.10 The most
appropriate setting for further workup is determined by the
patient’s clinical status; however, most cases are asymptomatic
and may be followed on an outpatient basis with cardiology.
A knowledge of anatomical variations within the venous
system such as persistent left-sided SVC is critically important
for clinicians who perform emergent procedures such as central
venous line placement. Proper placement of a CVC requires that
the tip of the catheter be placed in as large a central vein as
possible and parallel with the long axis of the vein to avoid
abutting the catheter against the vein or heart wall.11 It is
Volume IV, NO. 4: November 2020
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estimated that around 5% of CVC placements result in a
malpositioned catheter.12 The presence of a persistent left-sided
SVC is an important risk factor for improper positioning of
CVCs.13 In these cases, catheter placement into the coronary sinus
is an understood complication of left-sided CVC placement,
resulting in a CVC with an abnormal, left paramediastinal
intrathoracic course noted on radiograph.13 It is also noted that
many of these patients with CVC placement go unnoticed if a
right-sided attempt is made. There are no known publications
documenting radiographic imaging findings suggestive of an
incorrectly positioned right-sided CVC crossing the midline of
the chest as a result of a persistent left-sided SVC.
In this case the patient presented with sepsis from an
unknown source and needed emergent central line placement
for vasopressor administration to maintain adequate perfusion
pressures. It was unknown to the clinical team at the time that
this patient not only had a persistent left-sided SVC, which
drained into the left atrium, but also had the complete absence
of a right-sided SVC. This combination is exceedingly rare
and explains the post-procedure imaging findings of a rightsided IJ vein CVC crossing the patient’s midline. Given that
this patient had the complete absence of a right-sided SVC,
the catheter tip was tracking through the left brachiocephalic
vein. At this point the left brachiocephalic vein merges with a
persistent left-sided SVC draining directly into the left atrium.
This is where the catheter tip eventually terminated.
Notably, most patients with a persistent left-sided SVC
have an associated right-sided SVC that drains into the right
atrium. In those cases, right-sided IJ vein placement would not
be affected as the right-sided venous circulation is appropriately
developed. However, in this case, given the anatomy of the
persistent left-sided SVC without an associated right-sided
SVC, the catheter crossed the midline and terminated in the
SVC as shown in the chest radiograph. It is also important to
note that had a left-sided IJ been attempted, the catheter tip
would have continued into the left atrium instead of crossing
into the right atrium as expected given the complete absence of
a right-sided SVC draining into the right atrium.
Based on the post-procedure imaging findings shown, it
would be reasonable to conclude that the abnormal positioning
could represent arterial line placement, with the CVC entering
the aorta and then crossing the midline of the chest. This
complication would represent a vascular emergency. However,
our case highlights the importance of considering other
etiologies for the central line crossing the midline, such as
persistent left-sided SVC.
CONCLUSION
This case illustrates an unexpected central venous catheter
position on chest radiograph after successful placement of a
right-sided internal jugular venous catheter, due to the
congenital malformation of a persistent left-sided superior vena
cava. This could easily be mistaken for a vascular complication
such as arterial line placement. Persistent left-sided SVC is a
589

Clinical Practice and Cases in Emergency Medicine

Mancera et al.

Left-sided SVC Causing Unique Positioning of Central Line
clinically important anatomical variant of the central venous
system. Emergency physicians should be aware of this variant
when placing central venous catheters as it may result in a CVC
catheter tip appearing malpositioned on post-procedure
imaging. A greater understanding of anatomic variants can aid
with correct interpretation of emergent imaging findings. It is,
therefore, important for emergency physicians to consider these
variants of normal anatomy prior to placing a CVC.
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Introduction: Priapism, a time-sensitive urologic emergency, is associated with hematologic
disorders, malignancies, trauma, pharmaceuticals, and recreational drugs.
Case Report: A 51-year-old male presented with 36 hours of priapism after recreational use of
nonprescribed pharmaceuticals including an oral phosphodiesterase inhibitor and intracorporally
injected erectile medications, together with unspecified quantities of cocaine and alcohol. Venous
blood gas confirmed ischemic priapism. Detumescence was achieved with intracavernosal
phenylephrine injection, aspiration, and irrigation.
Conclusion: This case highlights the risk that recreational use of vasoactive medications by patients
who seek to prolong sexual activity may lead to delayed presentation for ischemic priapism. [Clin
Pract Cases Emerg Med. 2020;4(4):591–594.]
Keywords: ischemic priapism; phosphodiesterase inhibitor; intracorporal injection.

INTRODUCTION
Numerous factors may lead to priapism, defined as
penile erection in the absence of active sexual stimulation
that persists for a minimum of four hours due to persistent
engorgement of the corpora cavernosa and disruption of
normal detumescence mechanisms.1 Priapism is a timesensitive urologic emergency that is relatively rare in the
general population; priapism disproportionately affects
patients with hematologic and neurologic disorders, notably
sickle cell disease and spinal cord injury, and is associated
with a number of pharmaceuticals and recreational drugs.2,3
Although the mean duration is just over two hours per
episode, delayed presentation can be associated with use of
medications intended to stimulate potency or manage erectile
dysfunction.1 There are two main subtypes of priapism:
ischemic (low inflow), and non-ischemic (high inflow).
Ischemic priapism, the most frequent subtype, requires
emergent intervention to avoid future complications
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including tissue necrosis, fibrosis and scarring, and
subsequent erectile dysfunction.1,2
CASE REPORT
A 51-year-old male presented to the emergency department
(ED) with a chief complaint of persistent erection that had been
present for approximately 36 hours after he ingested 20
milligrams (mg) of tadalafil followed by penile self-injection with
approximately one milliliter (mL of Trimix, a compound
containing alprostadil, papaverine, and phentolamine. He had no
history of erectile dysfunction. Neither medication had been
prescribed to him, and his intention was to achieve a sustained
penile erection to facilitate prolonged sexual activity with a group
of people. There was concomitant use of an unspecified quantity
of alcohol as well as intranasal cocaine. The patient reported mild
discomfort and some difficulty passing urine due to his prolonged
erection, but reported he was still able to void. He denied
hematuria, dysuria, or penile discharge. There was no past history
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of malignancy or hematologic disorders. His medical issues
included stable human immunodeficiency virus (HIV) disease
and reported compliance with antiretroviral medication
(emtricitabine-tenofovir); there was no history of hypertension.
On examination the patient did not appear to be in
distress; his demeanor was consistent with mild intoxication,
but he was fully alert and oriented to person, place, time, and
situation. His initial vital signs were notable for hypertension,
with a blood pressure of 161/104 millimeters of mercury (mm
Hg), heart rate of 88 beats per minute, and an afebrile
temperature of 36.1 degrees Celsius. His penis was erect and
engorged; glans and spongiosum were soft without tenderness
to palpation. The examiner was unable to bend the shaft due to
rigidity. The testes and vas were nontender.
Initial laboratory evaluation included normal hemogram and
renal function; urinalysis showed three white blood cells and six
red blood cells per high-powered field. Urologic consultation was
requested and ice packs were applied to the penile shaft for
several minutes without response. Aspiration of the corpora was
performed. Penile venous blood gas (VBG) was remarkable for
pH of 7.00 (reference [ref] range 7.31-7.41), partial pressure of
carbon dioxide of 88.4 mm Hg (ref range 40-52 mm Hg),
calculated venous oxygen saturation of 8.0 % (ref range 75%),
and lactic acid level of 14.4 milllimoles per liter (mmol/L) (ref
range 0.5-2.2 mmol/L), consistent with ischemic priapism. After
local anesthetic, corporal injection of phenylephrine 500 µg/mL,
diluted in 10 mL of normal saline, followed by aspiration and
irrigation with an additional 10 cubic centimeters (cc) of sterile
saline, resulted in gradual detumescence. A compression dressing
was then applied to the penile shaft. The patient reported no
discomfort after the procedure; blood pressure on discharge was
normalized to 124/81 mm Hg. The patient was given instructions
to remove the pressure dressing in 24 hours and abstain from
sexual intercourse for a minimum of seven days.
On follow-up in urology clinic 11 days after his
presentation to the ED, the patient reported ability to achieve
normal erections; he was noted to have minimal ecchymosis at
the base of the penile shaft. He was advised to refrain from
using erectogenic medications in the future.
DISCUSSION
Penile erections are a result of vasodilation in the corpora
cavernosa, mediated by inhibition of the cyclic guanosine
monophosphate (cGMP) hydrolyzing enzyme
phosphodiesterase-5 (PDE5). With ischemic priapism, venous
outflow is reduced and venous congestion leads to diminished
or loss of arterial inflow.1 Tadalafil is one of several available
PDE5 inhibitors. Trimix, a compound intended for
intracorporal injection (ICI), consists of alprostadil,
phentolamine, and papaverine. The three pharmaceuticals act
in different ways to stimulate penile vasodilation. Alprostadil
acts directly to stimulate the production of cyclic adenosine
monophosphate (cAMP), which like cGMP leads to penile
tumescence from smooth muscle relaxation. Phentolamine is
Clinical Practice and Cases in Emergency Medicine
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What do we already know about this clinical
entity?
Ischemic priapism may result
from pharmaceuticals including
phosphodiesterase inhibitors, injected
vasodilators, psychotropics, and alphareceptor antagonists.
What makes this presentation of disease
reportable?
A 36-hour episode of ischemic priapism
after combined use of oral and cavernosally
injected erectile agents was treated
emergently without long-term complications.
What is the major learning point?
Use of erectile medications can result in
delayed presentation for ischemic priapism,
best managed with sympathomimetic agents
injected into the corpora cavernosa.
How might this improve emergency
medicine practice?
This report adds to the literature on
priapism causes, management and outcomes,
highlighting the adverse consequences of
recreational use of erectile medications.

an antagonist of alpha adrenergic receptors, resulting in further
vascular dilation, while papaverine inhibits several subclasses
of PDEs, causing cGMP and cAMP accumulation.4
While the above described medications are intended to
facilitate erections for a safe duration in persons with erectile
dysfunction, this case describes a patient with normal erectile
function who recreationally misused a combination of
pharmaceuticals resulting in a prolonged, unsafe erection. A
retrospective study of 169 priapism encounters highlighted
growing recreational use of ICIs within a metropolitan
community, finding nearly 50% of cases to be due to ICIs.5
Numerous cases of priapism with various medication classes, in
addition to ICIs and PDE inhibitors, have been documented.
Psychotropic medications implicated in recreational misuse
include the following: serotonin specific reuptake inhibitors, most
notably trazodone; amphetamines; pregabalin; and typical and
atypical antipsychotics (due to alpha-blocking characteristics).6-9
Tamsulosin, due to alpha blocking effects, as well as alphareceptor antagonist antihypertensives have been associated with
ischemic priapism.10 Priapism associated with cocaine use has
long been observed.11 Some herbal supplements marketed for
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sexual enhancement have been reported in cases of prolonged
priapism. Tribulus terrestris has been associated with protracted
episodes of priapism (between 48-72 hours), as well as the herbal
product yohimbine, ranging between 20-72 hours in case
reports.12,13 Pharmaceutical agents reported in association with
priapism are summarized in the following table.
Regardless of etiology, ischemic or low-flow priapism is a
urologic emergency requiring prompt intervention. Diagnosis
should be accomplished through history and physical exam,
followed by corporal VBG. Venous blood in ischemic priapism
is characterized by an acidotic pH (below 7.1).2 Hematologic
studies can be obtained and duplex ultrasonography can be done
to assess arterial blood flow but is not required.2 Once ischemic
priapism is suspected, management should begin promptly to
prevent compartment syndrome and future fibrosis, which then
may contribute to permanent impotence. Urologic input is
appropriate if feasible. Initial conservative measures may
include application of ice packs to the genital area and asking
the patient to perform vigorous physical exercise of the lower
limbs.14 Aspiration of blood from the corpora cavernosa is used
both for blood gas analysis and to remove blood to relieve
cavernosal compartment pressure, which then should be
followed by saline irrigation.
If detumescence does not occur, the next step is ICI of an
alpha-adrenergic sympathomimetic; this is generally preceded by
local anesthetic or nerve block.2 The preferred sympathomimetic
agent is phenylephrine hydrochloride 10 mg/mL; 0.1-0.5 mL (1-5
mg) is diluted in 10 cc normal saline to give a concentration of
100-500 µg/mL, injected at a rate of 1 mL over three to five
minutes until detumescence is achieved. Diluted epinephrine
1:10,000 solution may be used if phenylephrine is unavailable.2,15
Sonographic guidance may be used to facilitate cavernosal needle
placement but is not a requirement. Oral pseudoephedrine as well

as subcutaneous terbutaline are other options, but are less
effective and not recommended for priapism of duration greater
than four hours. If these measures fail, a surgical procedure to
implant shunts may need to be performed.2
By contrast, non-ischemic priapism, which is rarer and
usually a result of trauma or congenital arterial malformation,
occurs from unregulated arterial inflow to the corpora cavernosa,
creating an arteriolar-sinusoidal fistula. Due to constant high
inflow of arterial blood, the corpora cavernosa is not at risk for
ischemia and the condition is, therefore, non-ischemic priapism.
Non-ischemic priapism is generally painless; treatment is
routinely conservative, as most cases resolve spontaneously.2
CONCLUSION
Numerous pharmaceutical agents have been associated with
priapism; in addition to medications used to treat erectile
dysfunction, several psychotropic medications have been
implicated. Recreational use of vasoactive pharmaceuticals with
the intention of prolonging sexual activity can lead to delayed
presentation for ischemic priapism. In particular, patients who
misuse intracorporally injected medications present four hours
later on average than those with priapism from other etiologies,
more frequently have comorbid HIV disease, and more
commonly co-ingest recreational drugs and alcohol, which can
exacerbate priapism and likely contribute to delayed
presentation.3 A patient presented with an episode of ischemic
priapism of approximately 36 hours in duration after use of
diverted erectogenic pharmaceuticals, likely exacerbated by
concomitant use of cocaine. The patient underwent active
intervention in the ED to achieve detumescence, with no
apparent permanent sequelae. This case adds to the growing
literature on pharmacologically induced priapism. Emergency
clinicians should be aware of the potential for misuse of
medications prescribed for erectile dysfunction and the need for
active management to achieve a favorable outcome.

Table. Pharmaceutical agents associated with priapism.
Category

Agent(s)

Erectile dysfunction
medications

ICI agents, PDE inhibitors

Antidepressants/
SSRIs

Paroxetine, citalopram, trazodone

Antipsychotics

Atypical and typical (haloperidol,
chlorpromazine, quetiapine, clozapine,
olanzapine, risperidone)

Amphetamines

Methylphenidate, dexmethylphenidate,
lis-dexamphetamine

Anti-epileptic/pain
management

Pregabalin

Alpha-adrenergic
blockers

Antihypertensives (terazosin), tamsulosin

Herbal products

Tribulus terrestris, yohimbine

Recreational drugs Cocaine, ethanol
ICI, intracorporal injection; PDE, phosphodiesterase; SSRI, selective
serotonin reuptake inhibitor.
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Introduction: Silicone has been commonly used for both major and minor plastic and reconstructive
surgery for decades. Due to the high costs associated with minor cosmetic procedures and plastic
surgery, the unauthorized use of silicone injections by laypersons has become increasingly common.
Improper or illegal subcutaneous injectable silicone has caused significant pulmonary complications
and neurological complications, which can range from mild chest pain, hypoxia, and respiratory
failure to coma and altered mental status.
Case Report: We present a patient who had a rare complication of respiratory failure secondary
to silicone embolism syndrome (SES). SES is a rare, potentially deadly complication and has been
associated with subcutaneous silicone injections. The diagnosis of SES can be challenging and
requires a thorough patient history indicating recent cosmetic procedures.
Conclusion: This case describes the first case of SES of a male patient who presented to a
community emergency department complaining of dyspnea after an episode of self-administered
injectable silicone into his penis and scrotum and who developed SES-induced respiratory failure.
[Clin Pract Cases Emerg Med. 2020;4(4):595–598.]
Keywords: Silicone embolism syndrome; illicit silicone injections; injected liquid silicone; acute
respiratory failure; acute respiratory distress syndrome.

INTRODUCTION
Silicone liquid is a mostly inert, liquid polymer that is
commonly used for plastic and reconstructive surgery due to
its resistance to heat and aging, and low immune response.
Subcutaneous injections of silicone are frequently
administered mainly in the breast and buttock area for
cosmetic augmentations.1-2 However, there are reports of
injected liquid silicone that resulted in the migration of the
silicone, resulting in serious respiratory complications such as
silicone embolism syndrome (SES). Symptoms of SES may
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include dyspnea, fever, cough, hemoptysis, chest pain,
hypoxia, alveolar hemorrhage, and altered level of
consciousness.3 Patients presenting with these clinical features
have often been diagnosed with pulmonary embolism, acute
respiratory distress syndrome (ARDS), alveolar hemorrhage,
and pneumonitis based on radiographic imaging. To our
knowledge this is the first case of a male patient who selfinjected silicone directly into his penis and scrotum who
presented to the emergency department (ED) with acute
dyspnea and respiratory failure due to SES.
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CASE REPORT
A 59-year-old, otherwise healthy male presented to the
ED with a complaint of acute onset, non-exertional shortness
of breath that began six hours prior to arrival. The patient
reported that he had injected approximately 80 milliliters (mL)
of liquid silicone into his penis and scrotum for purposes of
penile and scrotal enlargement approximately one hour prior
to the onset of his symptoms. He noted that he rapidly began
to experience fatigue and shortness of breath, as well as
lightheadedness, cough, and exertional dyspnea. He denied
any other symptoms. The patient also reported that he had
been self-injecting 80-100 milliliters (mL) of silicone with
lidocaine into his genitals regularly since June 2008.
The patient explained that he was part of a group of
“brothers” who engaged in the same subcutaneous silicone
injection practices. He stated that in the same group there were
others who had been previously diagnosed with silicone
pulmonary embolism and some of whom had died. Thus,
when he started developing symptoms, he contacted his
“group mentor” who encouraged him to come to the ED for
further evaluation. He denied injecting silicone intravascularly
and reported that he had aspirated the needle prior to the
injection to make sure it was not in a blood vessel. The patient
denied any penile pain or urinary hesitancy or dysuria. He also
admitted to injection of 100 mL of silicone into his nipple
areas several years prior but denied any recent injection. He
denied smoking or illicit drug use, allergies, or any significant
family history. His surgical history was only pertinent for a
lumbar fourth and fifth discectomy. He uses 50 milligrams
(mg)/mL testosterone intramuscular injections every two
weeks and emtricitabine/tenofovir as needed.
On physical exam, his initial vital signs showed a
temperature of 36.9 degrees Celsius, heart rate of 102 beats
per minute, respiratory rate of 22 breaths per minute, blood
pressure of 125/73 millimeters of mercury (mm Hg), and an
oxygen saturation (SpO2) of 82% on room air. The patient
appeared to be anxious and in mild respiratory distress. He
was diaphoretic, with increased work of breathing with
shallow, labored breaths. His lung sounds were notable for
diffuse coarse rales and rhonchi throughout the upper and
lower lobes bilaterally. His genitourinary exam revealed a
significantly enlarged scrotum, approximately 20 centimeters
(cm) in diameter, and circumferentially enlarged penile shaft
to approximately 6 cm in diameter. The area was firm, without
fluctuance, tenderness, erythema or warmth. The penile head
appeared normal in size.
The patient’s pertinent laboratory data revealed white
blood cell count of 14.1 x 109/ liter (L) (normal 4.0-10.0 x
109/L), hemoglobin of 14.3 grams (g)/dL (normal 13.0-7.0 g/
dL), and platelets of 215 x 109/L (normal 150-400 x 109/L).
The basic metabolic panel was unremarkable. Arterial blood
gas revealed a pH of 7.46 (normal 7.35-7.45), partial
pressure of carbon dioxide of 33 mm Hg (normal 35-45 mm
Hg), partial pressure of oxygen of 71 mm Hg (normal 75-100
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What do we already know about this clinical
entity?
Silicone embolism syndrome (SES) is a
rare but potentially lethal complication
that can occur following cosmetic
silicone injections.
What makes this presentation of disease
reportable?
This is the first reported case of SES in
a male patient who injected silicone into
his penis and scrotum and ultimately
succumbed to respiratory failure.
What is the major learning point?
SES should be considered in the
differential diagnosis in a patient
presenting with dyspnea and hypoxia
after cosmetic injections of silicone.
How might this improve emergency
medicine practice?
An awareness and understanding of
SES following silicone injections may
potentially improve morbidity and
mortality with early detection.

mm Hg), bicarbonate of 23.5 millimoles (mmol)/L (normal
18-22 mmol/L), and a base excess of 0.4 milliequivalents
(mEq)/L (normal [-3] - [+3] mEq/L). Prothrombin time,
international normalized ratio, and partial thromboplastin
time were 12.2, 1.1, and 25.3 seconds, respectively. The
urine drug screen was negative for drugs of abuse. The
patient’s electrocardiogram revealed a normal sinus rhythm
without ischemic changes.
The patient was placed on supplemental oxygen via nasal
cannula, and his SpO2 improved from 82% on presentation to
100%. A chest radiograph was performed that revealed
bilateral alveolar infiltrates (Image 1). Point-of-care cardiac
ultrasound was performed, which revealed an enlarged right
ventricle with minimal mid-chamber collapsibility, indicating
right ventricular heart strain. A computed tomography with
angiogram (CTA) of the chest was obtained and demonstrated
moderate, scattered, diffuse pulmonary ground-glass and
interstitial lung markings consistent with alveolar edema vs
bronchopneumonia or ARDS (Images 2 and 3). The CTA chest
was negative for pulmonary embolism. There was also mild
subcutaneous stranding and edema of the anterior chest wall.
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Image 3. Computed tomography angiography of the chest
with intravenous contrast in the transverse view demonstrates
moderate, scattered, diffuse pulmonary ground-glass and interstitial
lung markings without pulmonary embolism as indicated by the red
arrows. There is also mild subcutaneous stranding and edema of
the anterior chest wall.

Image 1. Initial chest radiograph demonstrating mild pulmonary
vascular congestion with mild, hazy bilateral airspace disease,
likely secondary to alveolar edema or aspiration (arrows).

The patient was admitted to the inpatient telemetry unit
due to concern for possible silicone pneumonitis and was
started on intravenous methylprednisolone 60 mg every six
hours to treat pulmonary inflammation. A scrotal ultrasound
(Image 3) was non-diagnostic due to the heavy acoustic
shadowing created by the silicone within the scrotum. Urology
was consulted regarding the patient’s scrotal swelling and
determined that there was no underlying penile or scrotal
infection from the silicone injections. The patient was
instructed to halt all silicone penile and scrotal injections. Two

Image 2. Computed tomography angiography of the chest
with intravenous contrast in the coronal view demonstrates no
pulmonary embolism. However, there are moderate, scattered,
diffuse pulmonary ground-glass and interstitial lung markings. The
red arrows indicate mild subcutaneous stranding and edema of
the pleura.
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days into his admission, he became increasingly dyspneic and
hypoxic. His oxygen requirements were increased, and he was
subsequently intubated and transferred to the intensive care
unit. He was diagnosed with ARDS secondary to SES. He
continued to be ventilator dependent, had percutaneous
tracheostomy and gastrostomy tube placement, and was
subsequently transferred to a long-term care facility.
DISCUSSION
The first report of SES was found in a breast
augmentation surgery in 1978 as described by Celli and
colleagues.4 Since then, cases of complications due to illicit
cosmetic silicone injection administration has continued to
grow due to increased demand and lack of affordability of
medically administered injections.2,5-7 In the United States,
silicone injections are frequently administered most
commonly in the breast and buttock area in women and
transgender individuals.2,8 It is estimated that that there is a
1-2% incidence rate of silicone-injection complications.9
These complications typically present within 48 hours after
injection but can occur months later.5,10
The most common reported presenting symptoms of SES
are the following: hypoxia (92%); dyspnea (88%); fever
(70%); alveolar hemorrhage (64%); and cough (52%).2,5
Additionally, neurological manifestations of SES such as
altered levels of consciousness and coma have been reported
and are poor prognostic indicators.5-6,11 The exact
pathophysiology linking injectable silicone and respiratory
symptoms is still fairly unclear. It is generally considered that
SES is due to the injected silicone either going directly into
the bloodstream or migrating into the bloodstream, leading to
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an embolic event.12-14 There is also evidence demonstrating
that silicone administration may cause a widespread
inflammatory reaction, possibly secondary to the formation of
antibodies to silicone.10,15 Additionally, injection of large
volumes of silicone directly into the body tissues, as occurred
in our patient, can result in local tissue damage.5,14
The diagnosis of SES can often be missed in the ED due
to a wide differential diagnosis seen on plain films and an
incomplete patient history.2 The presence of hypoxia and
dyspnea often prompts CTA of the chest to rule out pulmonary
embolism; thus, SES is most often diagnosed with this
modality. Often, SES on CTA chest demonstrates peripherally
distributed, ground-glass opacities associated with interlobular
septal thickening, similar to what can be observed in some
eosinophilic lung diseases and fat embolism syndrome.2,5,10
The clinical findings linked in patients with SES are similar to
those found in patients with fat embolisms and alveolar
hemorrhage.2,6,8,15 Thus, anticoagulants are not indicated for
SES as they may worsen alveolar hemorrhage and contribute
to a decline in respiratory function.15
Treatment is largely supportive starting with the use of
supplemental oxygen, while mechanical ventilation is reserved
for severe hypoxia secondary to SES.6,10 There is some
research to support the early use of corticosteroids to decrease
the severity of SES.8,10
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Introduction: Tetanus is an acute onset neurological disease that is often lethal. It has a high
disease burden in low and middle-income countries. Tetanus is caused by a toxin made by spores
of the bacterium Clostridium tetani, which are found in soil, dust, and animal feces. The toxin impairs
the motor neurons leading to muscle stiffness. However, with the development of a toxoid vaccine,
the incidence has sharply declined and is now categorized as a vaccine-preventable disease. The
treatment of tetanus is primarily supportive and focuses on managing the complications until the effects
of toxins resolve.
Case Report: We report the case of a 67-year-old farmer who previously sustained a laceration injury
approximately 45 days prior to presenting to the emergency department with abdominal pain and
rigidity. After a comprehensive evaluation to rule out other items in the differential diagnoses, he was
diagnosed with tetanus based on clinical symptoms and ultimately required mechanical ventilation. The
patient was then managed in the intensive care unit and later made an uneventful recovery.
Conclusion: This case illustrates an uncommon presentation of tetanus and the latency of the
infectious process. Often when patients present with atypical symptoms, it poses a diagnostic dilemma
to the clinicians. Thus, it is very important to carefully elicit a history of contaminated injury. This case
also highlights the importance of prophylactic vaccine in low and middle-income countries, which can
reduce disease-related mortality and morbidity. [Clin Pract Cases Emerg Med. 2020;4(4):599–602.]
Keywords: Tetanus; acute abdomen; abdominal muscle spasm; toxoid; vaccine.

INTRODUCTION
Tetanus is an acute onset neurological disease caused by
the bacterium Clostridium tetani and is often lethal. Causing
an estimated 213,000-293,000 deaths worldwide annually,
tetanus is a global health burden that disproportionately
impacts developing countries.1 In 2016, the United States
mortality rate was as low as 11% compared to 20% in
developing countries.2 Although maternal and neonatal tetanus
Volume IV, NO. 4: November 2020

in low and middle-income countries (LMIC) is on the verge
of elimination, there were significant cases of adult tetanus
reported in the same year.3
Tetanus usually occurs in a wound contaminated with
soil, manure, or rusted metal.4 In up to 50% of cases, the
injury may be minor and is not considered significant enough
to pursue medical treatment; and in15-25% of patients, there
is no evidence of a recent wound at all.4 The incubation
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period averages 7-10 days, with a range of 1-60 days.4 The
initial signs are trismus and risus sardonicus. As the disease
progresses, patients may exhibit stiffness of the neck,
difficulty in swallowing, opisthotonos, and rigidity of the
pectoral, abdominal, and extremity muscle groups.2 Most
patients achieve a complete but slow recovery with good
functional outcomes; however, elderly patients are particularly
at risk of functional impairment.5
CASE REPORT
A 67-year-old farmer presented to the emergency
department (ED) with severe abdominal pain, which had
started as a mild, colicky pain in the left lower quadrant.
Over a seven-day period, the pain intensified becoming more
diffuse and associated with intermittent subjective fevers that
prompted the patient to seek medical attention. He denied
nausea, vomiting, gastrointestinal bleeding, constipation,
and obstipation. He had no significant chronic medical or
surgical history. The physical examination was significant
for a rigid, diffusely tender abdomen, a normal digital rectal
examination, and normal bowel sounds. The patient was
afebrile and in distress with a normal oxygen saturation. His
vital signs included a blood pressure of 140/90 millimeters
of mercury, heart rate of 84 beats per minute, and a normal
respiratory rate. Laboratory analysis showed normal
complete blood counts, serum electrolytes and urinalysis,
serum amylase and lipase. Electrocardiogram and chest
radiograph were normal. Ultrasound of the abdomen was
ordered. The patient was admitted with a provisional
diagnosis of acute peritonitis.
Abdominal ultrasound was normal without evidence
of intraperitoneal fluid collection or omental thickening.
Subsequently, computed tomography (CT) of the abdomen
and pelvis with intravenous (IV) contrast was performed
after the patient’s symptoms failed to improve. The CT was
significant for bilateral nephrolithiasis but without findings
suggestive of peritonitis including ascites and mesenteric/
omental fat- stranding or thickening.6 The patient was started
on conservative treatment with IV fluids, analgesic, and broadspectrum antimicrobial agents.
Over the next 24 hours, the patient developed
opisthotonos confirming the clinical diagnosis of tetanus.
Further directed history obtained from the patient’s wife
revealed that he had sustained a contaminated laceration
injury to his head approximately 45 days prior to his
presentation to the ED. The wound was managed at a local
medical store without any post-exposure, prophylaxis
tetanus vaccine. Careful examination of the patient’s scalp
revealed a healing wound. Shortly thereafter, he developed
laryngeal spasm requiring mechanical ventilation and
was transferred to the intensive care unit. His treatment
included human tetanus immunoglobulins, broad-spectrum
antibiotics, muscle relaxants comprising diazepam and
baclofen, IV hydration, and parenteral nutrition. The patient
Clinical Practice and Cases in Emergency Medicine
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What do we already know about this clinical
entity?
Tetanus is caused by spores of Clostridium
tetani, causing impairment of motor neurons,
particularly affecting people in low to middleincome countries (LMIC).
What makes this presentation of disease
reportable?
We describe a rare case of tetanus presenting as an
acute abdomen that could have led to misdiagnosis
if pertinent history had been overlooked.
What is the major learning point?
In LMIC, patients presenting as acute abdomen
and with a history of contaminated wounds
should prompt the clinician to consider tetanus as
a differential.
How might this improve emergency medicine
practice?
This case reinforces the importance of
prophylactic tetanus toxoid vaccine. especially in
the elderly.

was successfully weaned off the ventilator after a twoweek course. He was then transferred to a general ward and
discharged from hospital one week later. He did not suffer
any major sequelae after being discharged.
DISCUSSION
As demonstrated in this case, tetanus presenting as
acute abdominal pain presents many challenges because it is
uncommon, misleading, and non-specific to tetanus. Generalized
rigidity with trismus is the most commonly reported symptom at
onset in approximately 75% of cases.7 While uncommon, tetanus
presenting as an acute abdomen in the ED has been reported by
various authors over the last century.7-10
A patient presenting with an acute abdomen is frequently
encountered in the ED and typical non-intraperitoneal
differential diagnoses include muscle strain, rectus sheath
hematoma, and herpes zoster. This case provides evidence
that tetanus should also be included in the differential
diagnosis of acute abdomen originating from the abdominal
wall in patients from LMIC. Our patient’s epidemiological
profile fits into this description with a relatively high
likelihood of acquiring a tetanus infection. Risk factors
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include male gender, >65 years of age, farmer profession,
late presentation without signs of wound infection, and lack
of post-exposure, prophylaxis tetanus toxoid vaccine.11
Abdominal rigidity has also been demonstrated as a
first sign suggestive of tetanus in older children and adults.2
The board-like abdominal rigidity is attributed to the spasm
of abdominal muscles.12 Abdominal rigidity can also be a
symptom of localized tetanus when the abdominal wall is
involved as the site of injury. In an emergency setting, it is
challenging to discern abdominal pain from rigidity (which
is specific to neuromuscular diseases such as tetanus) and
pain from intraperitoneal processes. After imaging rules out
serious causes of acute abdomen such as perforated viscus,
acute intestinal obstruction, aortic dissection, and mesenteric
ischemia, a further history of traumatic injuries, wounds, or
infection should be considered in a patient presenting with
abdominal rigidity. Furthermore, it is difficult to distinguish
abdominal rigidity from abdominal guarding (involuntary
tightening secondary to pain), which can be overcome by
having the patient purposely relax the muscles.13
Most cases of tetanus occur in unvaccinated individuals
and adults.2 Studies show that patients over the age of 60
with inadequate immunity have antibodies below the 4966% necessary protective level.4 In addition to providing
post-exposure, tetanus toxoid vaccination in the emergency
care setting to patients with open wounds and no vaccination
in the prior 10 years, we recommend a booster dose every
10 years. The full course of vaccination regimen provides
immunity to tetanus for 10 years in 95% cases.14 The
immunization programs of many developing nations do
not yet have a catch-up or booster immunization program
targeted to the elderly. Providers practicing in such settings
should not miss the opportunity to vaccinate people aged
65 years or older with combined tetanus, diphtheria and
acellular pertussis vaccine (Tdap) in a non-emergency
setting.15 We recommend booster immunization with Tdap
because it is immunogenic in population 65 years or older,
and has a good safety profile.
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Introduction: Malignancy is a rare cause of acquired torticollis in children, and spinal cord involvement
from hematolymphoid malignancies is similarly unusual. Neurologic abnormalities may not be
present on initial evaluation, and delayed diagnosis and treatment is associated with increased risk of
permanent paralysis.
Case Report: The author describes a case of isolated torticollis in a 2-year-old evaluated multiple
times in the emergency department (ED) and outpatient settings. For her first three presentations, the
patient had no associated neurologic abnormalities. She was discharged with return precautions and
a presumptive diagnosis of viral infection/lymphadenitis. She later developed weakness of her left arm
and was diagnosed with a B-cell lymphoblastic leukemia/lymphoma causing spinal cord compression.
Conclusion: This case highlights the importance of continued comprehensive and meticulous physical
examination in patients with repeat ED visits, as well as the value of detailed discharge instructions in
mitigating diagnostic delays in these patients. [Clin Pract Cases Emerg Med. 2020;4(4):603–606.]
Keywords: atraumatic torticollis; malignancy.

INTRODUCTION
Evaluation of pediatric neck complaints in the emergency
department (ED) is challenging, as the differential is broad
and a complete history is often difficult to obtain in preverbal patients. History and physical examination are
sufficient for diagnosis in most patients. However, when
additional evaluation would be helpful, it is often hindered by
concerns over radiation exposure in pediatric patients, limited
availability of magnetic resonance imaging (MRI) capabilities,
and the need for sedation to obtain high-quality images in
some pediatric patients.1,2
Acquired torticollis is a common complaint in pediatric
patients and is caused by trauma or infection in the vast
majority of cases.3 Malignancy is a rare cause of torticollis
in children, and hematolymphoid malignancies can rarely
present with spinal cord involvement.4,5 Early in the clinical
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course, these patients may not have associated neurologic or
laboratory abnormalities.6,7 Here the author presents a case of
a patient with painless atraumatic torticollis without associated
neurologic abnormalities evaluated in the ED who was later
diagnosed with B-cell lymphoblastic leukemia/lymphoma
with cervical cord compression.
CASE REPORT
A previously healthy 2-year-old female presented to the
ED with her mother for neck pain and limited neck rotation
that had started that day. At the time of her first evaluation,
she had normal vital signs, normal movement of her neck,
no lymphadenopathy, a normal neurologic examination, and
rhinorrhea. The mother expressed concern that her symptoms
were occurring secondary to an impact to her neck when she
struck a table the prior day. Both traumatic and viral causes of
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torticollis were considered in this patient. Due to the presence
of rhinorrhea and the lack of neurologic or traumatic findings,
the patient was diagnosed with a presumptive viral infection
and discharged with instructions for supportive care and
routine follow-up.
The patient re-presented to the ED with her father two
days later with complaint of inability to rotate her head
to the right. She was receiving acetaminophen at home
without improvement in her symptoms. Her behavior and
appetite were unchanged from her baseline. In the ED, her
vital signs were again normal and her exam was notable
for head deviation to the left with increased tone of the left
sternocleidomastoid and multiple enlarged, non-tender,
matted lymph nodes in the left anterior cervical chain.
A review of systems was notably negative for any recent
fevers, changes in appetite or weight, rashes, or bruising.
Her neurologic examination was normal and the remainder
of her examination, including auscultation over the carotids
and a pharyngeal examination, was unremarkable. She
showed some improvement with ibuprofen and diazepam
and was discharged with a presumptive diagnosis of viral vs
traumatic torticollis.
The patient then presented to her primary care provider
four days later with persistent inability to rotate her neck. Her
exam was unchanged at that time and she was discharged
with a diagnosis of viral lymphadenitis and instructions
for continued supportive care and a follow-up appointment
four days later. At her follow-up appointment her symptoms
persisted, and because her oral intake had decreased she
was referred for admission. Her admission labs, including
a complete blood count with differential, were normal. A
computed tomography (CT) of the soft tissue of the neck with
contrast was obtained and initially read as unremarkable.
She remained hospitalized for four days for pain control and
physical therapy without improvement in the range of motion
of her neck. On the fourth day of her hospitalization, she
developed weakness in her left arm and increasing lethargy.
This prompted re-examination of her initial CT, where a
possible spinal cord tumor was noted (Image, panel A).
Follow-up MRI showed an extramedullary tumor extending
from the level of the second cervical vertebra (C2) to the
seventh cervical vertebra (C7) with associated cord edema
(Image, panel B).
Given her declining neurologic status, she was given
dexamethasone for the cord edema. A cervical mass biopsy
and bone marrow biopsy done 72 hours later were both
inconclusive. Repeat MRI showed complete resolution of the
mass with the steroids. Based on this response to steroids, a
presumptive diagnosis of leukemia/lymphoma was made and
the patient was discharged on dexamethasone. Four days later,
she presented to the pediatric ED again, this time with left
facial droop and weakness of the upper and lower extremities
on the left side. Examination was notable for swelling of the
right wrist and left leg. A lytic lesion was noted on radiograph
Clinical Practice and Cases in Emergency Medicine
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What do we already know about this clinical
entity?
The vast majority of acquired pediatric
torticollis presentations occur secondary to
trauma or viral infection.
What makes this presentation of disease
reportable?
This is a case of painless, atraumatic torticollis
without neurological abnormalities ultimately
diagnosed as B-cell lymphoma with cervical
cord compression.
What is the major learning point?
Torticollis may precede the presence of
neurological symptoms in pediatric cervical
spine malignancies.
How might this improve emergency medicine
practice?
This case illustrates the importance of repeat
neurologic examinations with repeated
presentations and detailed return precautions in
pediatric torticollis.

Image. (A) Computed tomography with contrast of neck soft tissue,
initially read as containing no pathology. Note the subtle hyperlucent
lesion extending from the level of the second cervical vertebra (C2)
to the seventh cervical vertebra (C7) (black-edged white arrows),
corresponding to the hypodense region on the magnetic resonance
imaging (MRI) (B). MRI with contrast of the cervical spine showing
a heterogeneously enhancing mass extending from C2 to C7 with
edema and cord flattening (white arrow).

of the right ulna. An iliac biopsy was again non-diagnostic.
On the second day of her hospitalization, she also developed
subcutaneous scalp nodules. Biopsies and flow cytometry
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of the nodules were consistent with B-cell lymphoblastic
leukemia/lymphoma. The patient was started on chemotherapy
and is currently doing well, with strength in her extremities
improving with physical therapy.
DISCUSSION
The differential of acquired torticollis is broad and
includes a variety of benign and eminently life-threatening
conditions. The vast majority of cases are caused by
self-limiting infections and trauma. Conditions such as
retropharyngeal abscesses and atlantoaxial rotary subluxation
are uncommon but important considerations that need urgent
management. Central nervous system malignancies account
for only an estimated 2% of pediatric cases of acquired
torticollis.3 However, one retrospective review of pediatric
patients under 13 years of age with tumors of the posterior
fossa or cervical spine noted acquired, atraumatic torticollis
as the presenting symptom in 22% of the cases.6 In the subgroup including only cervical spine malignancies, like the
reported patient, 10% presented with isolated torticollis.6 In all
cases in this study, torticollis preceded the onset of neurologic
symptoms, and an average of 9.5 weeks passed before
neurologic manifestations developed and led to a diagnosis
of malignancy.6 The mechanism of torticollis in cervical cord
tumors is poorly understood but is theorized to be secondary
to compression of the spinal accessory nerve (cranial nerve
XI) by the mass.4
Neurologic examination is a critical part of the evaluation
of any patient with neck complaints. Any abnormality in
neurologic examination is a “red flag symptom” that should
prompt additional evaluation, typically with imaging of
the neck. However, studies have shown that torticollis can
precede the onset of neurologic findings by days or weeks
in malignancies of the cervical spine and posterior fossa.
Concern for the radiation exposure associated with CT
imaging of the spine in children precludes routine imaging of
these patients.1,2 MRI is costly, not typically feasible in the ED
setting, and may require sedation in young children.8-10
While clinical decision tools such as the Pediatric
Emergency Care Applied Research Network criteria and
the Pediatric Appendicitis Score have aided in decreasing
unnecessary imaging in certain pediatric conditions, there
are no guidelines or risk-stratification tools to aid emergency
physicians in determining the need for additional evaluation
in patients presenting with atraumatic torticollis without
neurologic deficits.10 Given the rarity of this diagnosis, the
paucity of physical examination findings early in the course,
and the risks of unnecessary imaging in pediatric patients,
some diagnostic delay may, unfortunately, be inevitable.
However, such cases serve as a reminder of the importance of
considering malignancy in patients presenting with atraumatic
torticollis, repeating thorough neurologic examinations with
repeated ED presentations, and providing detailed return
instructions to parents.
Volume IV, NO. 4: November 2020

CONCLUSION
Acquired torticollis is a common pediatric ED
presentation that is usually caused by infection or trauma.
Neurologic examination is an essential component of the
evaluation of any patient presenting with neck complaints.
However, up to 10% of patients with cervical cord malignancy
can present with sudden-onset, acquired torticollis without
evidence of neurological abnormalities. It is understandably
difficult to risk-stratify these patients for imaging given
the rarity of this diagnosis and the paucity of physical
examination findings. This case of a hematolymphoid
malignancy with central neurologic involvement highlights
the importance of continued comprehensive and meticulous
physical examination in patients with repeat ED visits, as
well as the value of detailed discharge instructions. While an
uncommon cause and presentation, malignancy of the central
nervous system should be considered as a cause of suddenonset torticollis in pediatric patients and additional evaluation,
including MRI, should be considered in patients with sudden
onset of symptoms or those with a protracted course.
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Introduction: Spontaneous rupture of an inferior epigastric artery aneurysm is rare with very few
cases reported in the medical literature. Although surgical options are available, this case was
managed conservatively with outpatient management.
Case Report: A 29-year-old male presented with right groin pain and swelling that was initially felt to
be consistent with an incarcerated inguinal hernia. Further evaluation revealed spontaneous rupture
of an inferior epigastric artery aneurysm. The patient was treated conservatively and was ultimately
discharged home from the emergency department.
Conclusion: Due to the similar clinical presentations, it was important to consider a broad differential
to ultimately arrive at the correct diagnosis. In some reported cases of spontaneous epigastric artery
aneurysm, surgical intervention was required for control of the bleeding. In our patient, however,
conservative management was employed, and the patient was able to be safely discharged with close
outpatient follow-up. [Clin Pract Cases Emerg Med. 2020;4(4):607–609.]
Keywords: inferior epigastric artery rupture.

INTRODUCTION
Spontaneous rupture of an inferior epigastric artery
aneurysm is very rare with very few cases reported in the
medical literature.1,2,4,5 Presentations are typically varied
and with symptoms that are commonly mistaken for a more
common diagnosis, making the definitive diagnosis difficult
to come to unless there is a clear provocation, such as obvious
trauma.1 In this report we describe the case of an inferior
epigastric artery aneurysm rupture presenting as right inguinal
pain occurring shortly after sexual intercourse. The symptoms
were initially felt to be due to an incarcerated inguinal
hernia. Although surgical options are available, this case was
managed conservatively with outpatient management.
CASE REPORT
A 29-year-old male presented to the emergency department
(ED) with progressive right groin pain and swelling for the prior
24 hours. The patient stated that while he was incarcerated, he
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was informed by medical staff that he had an inguinal hernia.
The patient was released from prison to a sober living facility
the day prior to presentation to the ED. He reported a history
of sexual intercourse shortly before symptom onset. Since that
time, he had noted increased swelling and tenderness to the
area. He presented to the ED due to the increasing severity of
the pain. He had a normal bowel movement one day prior to
presentation and endorsed passing gas the day of presentation.
He denied nausea, vomiting, diarrhea, fever, chest pain, or
shortness of breath. He had no dysuria, hematuria, or flank pain.
He denied any associated penile discharge, testicular pain, or
skin rashes or lesions.
The patient had no past medical history and reported no
daily medications. He was newly sexually active with one
female partner one time prior to presentation and had been
abstinent in prison. He denied a history of sexually transmitted
infections. He smoked cigarettes and drank alcohol
occasionally but denied any illegal drug use.
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Physical exam revealed a thin male resting comfortably
on the stretcher. Vital signs were only notable for mild
resting tachycardia with a pulse of 102 beats per minute;
blood pressure 125/73 millimeters mercury; oral temperature
37.1ºC; and oxygen saturation 100% on room air. The head,
eyes, ears, nose, and throat, cardiac, and respiratory exams
were all unremarkable. The abdomen was soft, nontender,
nondistended, with normoactive bowel sounds and no
organomegaly. There was no costovertebral angle tenderness.
Genitourinary exam demonstrated a large mass in the right
groin region with no overlying skin changes. The bulge was
mildly tender to palpation, with no fluctuance noted. Gentle
pressure applied to the area did not result in reduction of the
bulge. The testicular exam demonstrated normal testicular lie
with no abnormal swelling, tenderness, discoloration, or rash.
The cremasteric reflex was present bilaterally. The penis was
nontender, uncircumcised, and had no lesions or rashes.
Initial diagnostic evaluation demonstrated a white blood
cell count of 10,740 cells per/liter (L) (reference [ref] range:
4,500 to 11,000 cells/L); hemoglobin of 15.3 grams per
deciliter (g/dL) (ref range: 13.5-17.5 g/dL), and platelets of
233,000 cells/L (ref range: 150,000-450,000 cells/L). The
comprehensive metabolic panel was only remarkable for
an alanine aminotransferase of 61 international units (IU)/L
(ref range: 29-33 IU/L); all electrolytes were within normal
limits. A urinalysis demonstrated no cells or bacteria. Lactic
acid was normal at 1.10 millimoles (mmol)/L (ref range: 0.52.2 mmol/L). The patient was administered 4 milligrams of
morphine for pain, which improved his discomfort.
A computed tomography (CT) of the abdomen and pelvis
was obtained out of concern for an incarcerated inguinal
hernia. It revealed a heterogeneous mass-like process noted
within the right inguinal region estimated at approximately
6.2 x 7.1 x 7.7 centimeters (cm) in size (Image). There
was stranding of the adjacent fat of the groin with findings
suggestive of large hematoma or heterogeneous, soft-tissue
mass. There were also prominent lymph nodes and stranding
of the fat seen within the right groin with largest lymph node

Image. Computed tomography demonstrating a large
heterogeneous, mass-like process within the right groin, which
may be related to an unusually large hematoma.
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What do we already know about this clinical
entity?
Almost no cases in the literature since the early
1900s have reported conservative management
for spontaneous epigastric artery aneurysm.
What makes this presentation of disease
reportable?
Though surgical management for bleeding is more
common, outpatient management is an option in
certain cases and saves the patient a potentially
unnecessary surgery.
What is the major learning point?
In patients who present with sudden onset
of groin pain and swelling, it is important to
consider this diagnosis and the need for surgical
versus conservative management.
How might this improve emergency medicine
practice?
Physicians should keep a broad differential for
groin pain and swelling while introducing a
rare entity that may initially be thought to be an
incarcerated hernia.

estimated up to 1.8 x 0.7 cm in size. The mass was noted to
extend to the musculature of the right groin but did not appear
to be related to a hernia. Due to the unusual finding on the
CT and the patient’s continued pain, general surgery service
was consulted. After a bedside evaluation, it was determined
that these findings were consistent with a spontaneous rupture
of an inferior epigastric artery aneurysm. Per the general
surgery team there was no need for admission or surgery. The
patient was then discharged with instructions to use warm
compresses to help the mass decrease in size over time and to
use acetaminophen for pain control. At the time of discharge
the patient was no longer tachycardic, was afebrile, and had a
normal blood pressure. He did not present to our hospital or
outpatient clinics again since his evaluation in the ED.
DISCUSSION
The rupture of inferior epigastric vessels is not a common
occurrence. An exploration of both emergency medicine and
surgical literature did not demonstrate a consistent explanation
or description of this condition.1,2,4,5 The differential diagnosis
for this presentation is diverse, and the outcomes/management
vary based on which diagnosis is selected. While it is an
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uncommon presentation that can be easily confused with
other diagnoses, early diagnosis will result in a decrease in
unnecessary laboratory procedures and possibly even surgical
intervention.1 Spontaneous rupture of an epigastric artery
aneurysm typically presents with sudden onset of severe
pain to the left or right of midline, typically at the level of
the umbilicus but it could also be lower, even in the groin.1
Although typically abrupt in onset, several cases have been
reported that involved insidious onset over five to seven days.1
The first case of inferior epigastric artery rupture was
reported in 1857 by Richardson.2 After this there were a few
case reports in the literature in the early 1900s. Recently there
have been a few more case reports detailing catastrophic cases
of rupture in the setting of aortic dissection.3 Typically these
cases are treated with surgery, traditionally open repair, and
more recently with endovascular technology. Depending on
the location in the artery where the aneurysm and rupture
occur dictates the need for surgery as those at the distal
branches tend to cause less catastrophic bleeding, which
typically tamponades off in the tissues.1
As there is a long list of diagnoses for groin or abdominal
pain with a visible bulge or mass, many conditions can be
confused for the rupture of the inferior epigastric artery
aneurysm. Some examples are incarcerated or strangulated
inguinal hernia, tumors of the abdominal musculature, ovarian
cysts, appendicitis, abscess of the abdominal wall, mesenteric
thrombosis, muscle rupture and, in a few reported cases,
intestinal obstruction.1, 4 Various physical exam clues can
help to delineate this diagnosis from others on the list. One
characteristic is that the mass does not change its position
and always appears fixed in the abdominal wall. This mass
will remain present regardless of the patient’s positioning and
cannot be moved from side to side or reduced with pressure
on the area. This sign was first described by Fothergill.5 Some
cases describe extreme pain and, in rare cases, frank shock.
However, most cases described discuss slight elevations in
temperature, pulse, and white blood cell count.5
With regard to treatment options, there are two schools
of thought. The majority of surgeons appear to advocate
for surgical intervention to find and ligate the bleeding as
the safest and surest therapy.5 However, there is a smaller
minority that advocates for a more conservative non-operative
approach. This includes warm compresses, pain control, and
abdominal compressive devices.1 The conservative approach
does run the risk of continued and worsening bleeding,
abscess formation, or calcification with chronic pain.1
Conservative management in a select patient population,
however, can prevent unnecessary surgical intervention. In
our patient, with stable vital signs, pain that was adequately
controlled, with no signs of continued bleeding (the mass had
not increased in size in the nearly eight hours he was in the
ED), and a patient who understood the reasons to return to the
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ED, discharge with symptomatic treatment proved the lessinvasive option.
CONCLUSION
We report the case of a 29-year-old male with a ruptured
inferior epigastric artery aneurysm. He presented to the
ED with a painful right groin bulge, which is a typical
presentation of this entity. CT demonstrated a mass concerning
for a hematoma but no signs of hernia. Spontaneous rupture
of an inferior epigastric artery aneurysm is a rare entity that
can masquerade as multiple other diagnoses. In patients
who present to the ED with sudden onset of new groin pain
and swelling, it is important to consider this diagnosis and
consider early consultation with a surgical team, especially in
the case of questionably stable patients who will likely need
to go to the operating room for stabilization. In stable patients,
however, conservative management can be appropriate.
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case report. Documentation on file.

Address for Correspondence: Kathryn Sulkowski, MD, University of
Nevada, Department of Emergency Medicine, 901 Rancho Lane, Ste
135, Las Vegas, NV 89106. Email: Kathryn.Sulkowski@unlv.edu.
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: © 2020 Sulkowski 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/

REFERENCES

609

1. Payne RL. Spontaneous rupture of the superior and inferior
epigastric arteries within the rectus abdominis sheath. Ann Surg.
1938;108(4):757-68.
2. Herrman C. Rupture of the deep epigastric vessels. Am J Surg.
1946;71:553-5.
3. Gou M, Feng X, Lu Q, et al. Endovascular covered stent for inferior
epigastric artery rupture after EVAR for Stanford B aortic dissection.
Euro J Vasc Endovasc Surg. 2009;37(1):119-.
4. Kinder CH. A case of spontaneous rupture of the inferior epigastric artery
simulating acute intestinal obstruction. Br J Surg. 1952;40(159):88-9.
5. Murray SD and Burger RE. Rupture of the inferior epigastric
vessels. Ann Surg. 1954;139(1):90-4.

Clinical Practice and Cases in Emergency Medicine

Case Report

Gastric Diverticulum Presenting as Hematemesis: A Case Report
Detailing an Uncommon Presentation of an Already Rare Entity
Maddi Massa, DO
Karla Newbold, MD

Spectrum Health Lakeland, Department of Emergency, Saint Joseph, Michigan

Section Editor: Rick A. McPheeters, DO
Submission history: Submitted June 5, 2020; Revision received August 24, 2020; Accepted September 4, 2020
Electronically published October 26, 2020
Full text available through open access at http://escholarship.org/uc/uciem_cpcem 		
DOI: 10.5811/cpcem.2020.9.48603

Introduction: Gastric diverticula (GD) are uncommon. Most are asymptomatic and diagnosed
incidentally. Symptoms range from reflux and epigastric discomfort to life-threatening bleeding
and perforation. We describe a case of symptomatic GD presenting as hematemesis requiring
surgical treatment.
Case Report: A 57-year-old female presented to the emergency department (ED) with one day
of epigastric pain and hematemesis. Hemoglobin was found to be stable, but blood urea nitrogen
was elevated. Imaging revealed a fundal GD. Esophagogastroduodenoscopy did not show other
etiology of hematemesis. The patient underwent partial gastric resection for GD removal and did
well without further symptoms on follow-up.
Conclusion: Although rare, GD needs to be included on a differential diagnosis when evaluating
gastrointestinal symptoms in the ED. Patients may present with an array of complaints but
can potentially develop serious complications. Providers should be familiar with the diagnostic
options and treatment regimens available to better care for patients presenting with GD. [Clin
Pract Cases Emerg Med. 2020;4(4):610–612.]
Keywords: Gastric diverticulum; hematemesis.

INTRODUCTION
Gastric diverticula (GD) are extremely rare.1 Prevalence
ranges from 0.04% on imaging studies and 0.01-0.11% on
esophagogastroduodenoscopy (EGD).2 Most diverticula are
diagnosed incidentally, as the majority are asymptomatic.2
Symptomatic patients can experience a wide range of ailments
from mild discomfort and reflux to perforation and lifethreatening bleeding.3 Management depends on symptoms
and diverticular size.3 Although most patients with GD are
diagnosed on an outpatient basis, or other subsequent workup,
this case report demonstrates an emergency department (ED)
diagnosis of a bleeding GD requiring surgical treatment.
CASE REPORT
A 57-year-old female presented to the ED with upper
abdominal pain and hematemesis for two to three hours.
Clinical Practice and Cases in Emergency Medicine

She had been experiencing malaise and fatigue during the
preceding night. Past medical history included schizoaffective
disorder, diabetes, gastroesophageal reflux disease (not
currently on medical management), and chronic pain. She
lived at an adult foster-care facility. Due to her underlying
psychiatric issues, history was very limited. She reported
associated nausea with vomiting three times. These episodes
involved bright red blood about the size of her palm. She
reported normal bowel movements. She did smoke cigarettes
but denied any alcohol or illicit drug use.
Vital signs revealed slight tachycardia with heart rate at
105 beats per minute. Other vital signs were within normal
limits with blood pressure of 101/65 millimeters of mercury,
temperature of 97.9 degrees Fahrenheit, and respirations of
20 breaths per minute with 94% oxygenation. On physical
examination, she was in mild distress from pain. The patient
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exhibited tenderness to palpation of the epigastrium, as well
as the right and left upper quadrants, without rebound or
guarding. Laboratory analysis revealed results significant for
a hemoglobin of 14.1 grams per deciliter (g/dL) (reference
range 12-16 g/dL), a blood urea nitrogen of 24 milligrams
(mg)/dL (reference range 6-20 mg/dL), normal prothrombin
time, normal partial thromboplastin time, and normal platelets.
An upright chest radiograph did not reveal free air under
the diaphragm or other signs of perforation. The patient
was initially treated with normal saline bolus, anti-emetics,
pantoprazole, and fentanyl.
Due to limited history, a computed tomography (CT) of
the abdomen and pelvis was also ordered. CT of the abdomen
and pelvis revealed a 3.1-centimeter (cm) posterior-inferior
fundal gastric diverticulum. (Image 1). General surgery consult
recommended pantoprazole infusion and planned for EGD later
that day. The patient required additional pain management. She
underwent EGD the next day and was found to have a widemouthed gastric diverticulum at the posterior fundus without
active signs of bleeding. (Image 2). No other abnormalities on
EGD were noted. The procedure had to be aborted slightly early
due to hypoxia that resolved with simple maneuvers.
She did not have any further pain, nausea, or hematemesis
during the remainder of her hospitalization. She was
discharged the next day on proton pump inhibitor (PPI)
therapy with plans for further partial gastrectomy and
diverticulectomy. She returned one week later and underwent
a laparoscopic resection of the gastric diverticulum and lysis
of adhesions. She had an unremarkable postoperative course.
Upon follow-up 11 days later, she had no further issues and
has not returned with recurrent symptoms. She was continued
on PPI therapy. Pathology of the diverticulum revealed normal
gastric mucosa without malignancy.

CPC-EM Capsule
What do we already know about this clinical
entity?
Gastric diverticuli (GD) are rare and usually
diagnosed incidentally or outpatient. Most are
asymptomatic but severe complications can occur.
What makes this presentation of disease
reportable?
This case was diagnosed from the emergency
department (ED) with excellent computed
tomography images. This author was unable to find
any GD reports in ED literature.
What is the major learning point?
Emergency physicians need to keep this entity
on their differential as perforation, significant
bleeding, malignancy, and infectious sequalae
can all result from GD.
How might this improve emergency medicine
practice?
Increased awareness of GD, and management
options, should improve patient centered care
with both severe and mild cases of GD.

DISCUSSION
Gastric diverticula are extremely uncommon, being the
least common type of intestinal diverticula.1 They tend to affect

A
B
Image 1. Sagittal (A) and axial (B) images illustrating a 3.1-centimeter posterior-inferior fundal gastric diverticulum on computed
tomography using intravenous contrast.
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all.1 Surgical management is preferred when diverticula
are large, symptomatic, cause bleeding, perforation, or are
associated with abscess and malignancy.2 Laparoscopic
resection, possibly with intraoperative EGD, is preferred
over laparotomy.1

Image 2. Esophagogastroduodenoscopy showing the mouth of a
posterior-inferior fundal gastric diverticulum.

males and females equally.1 Normal diverticular size is usually
between 1-5 cm, but sizes up to 11 cm have been described.1,3
Classification can be subdivided into true (congenital) and false
(acquired) diverticula; with true diverticula involving all layers
of the gastric wall.3 False diverticula can be further classified
into pulsion and traction diverticula, which result from
increased intraluminal pressures or perigastric adhesions.3 True
diverticula are more common (70-75% of GD) and arise from
the posterior fundus, whereas false diverticula are usually found
at the antrum of the stomach.1,3
The favored means of diagnosis is with EGD or upper
gastrointestinal (GI) contrast radiographic study. While
CT can be used for diagnosis it is not as reliable as the
aforementioned methods due to the risk of misdiagnosis;
however, oral contrast included in CT protocol may help
increase sensitivity.2
Management of gastric diverticula is based on
symptoms. Most asymptomatic patients do not require
any treatment.2 Patients who experience reflux, epigastric
pain, and halitosis can be trialed on a PPI. This may not be
effective, however, as it does not address the underlying
pathophysiology of the GD; food and gastric juices can
still be retained in the diverticulum, causing distention,
pain, and subsequent reflux.3 It is thought that diverticula
with larger mouths are less symptomatic due to decreased
chance of content retention.1,3 Some portion of patients
with diverticula have other GI pathology. GD may simply
worsen symptoms or conversely may not affect them at
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CONCLUSION
Due to the potentially life-threatening complications with
which gastric diverticulum can present, emergency physicians
should keep this entity on their differential diagnosis.1,3
Providers need to be alert to the possibility of GD causing
symptoms ranging from minor reflux and pain to refractory
gastroesophageal reflux disease, hematemesis, perforation, or
malignancy. Patients may present for the first time with upper
GI hemorrhage or perforation needing emergent surgery.1,3
Providers should be familiar with the diagnostic options
and treatment regimens available to better care for patients
presenting with known or unknown gastric diverticulum.

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: Wound botulism is a rare and potentially fatal infectious disease, often seen in
patients who abuse injection drugs. It classically presents with dysfunction of bilateral cranial nerves
followed by proximal and distal motor weakness, which can progress to respiratory failure.
Case Report: We report a case of a 31-year-old female who presented to the emergency
department for the fifth time with an eight-day history of isolated dysphagia without any other
neurologic symptoms. She reported a history of injection drug abuse via “skin popping,” was
admitted to the hospital, and ultimately diagnosed with wound botulism.
Conclusion: This case exemplifies the diagnostic pitfalls of rare diseases such as wound botulism
and provides insight regarding the diagnosis and treatment of this entity. This case also highlights
the unique medical and social challenges emergency physicians face while trying to reliably evaluate
patients who abuse controlled substances. [Clin Pract Cases Emerg Med. 2020;4(4):613–616.]
Keywords: Wound; botulism; dysphagia.

INTRODUCTION
According to the Centers for Disease Control and
Prevention (CDC), in 2017 there were 182 laboratoryconfirmed cases of botulism reported in the United States, 19
(10%) of which were secondary to wound botulism. Of those
19 patients, none died.1 Wound botulism is usually seen in
persons who use injection drugs, most commonly using a
technique known as “skin popping” (under the skin vs in a
vein), or “muscling.”1 While wound botulism is a rare entity
overall, it does carry a significant morbidity and mortality risk,
even if treated.2 Wound botulism from injecting drugs is a
well-defined entity in the medical literature.3,4 It is especially
common among patients who abuse black tar heroin.4
Usually, patients infected with a toxin-producing strain of
Clostridium botulinum experience cranial nerve dysfunction,
commonly affecting more than five cranial nerves.5 Symptoms
then progress to proximal muscle weakness followed by distal
muscle weakness, with respiratory impairment that may
require mechanical ventilation. If left untreated, respiratory
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muscle weakness can lead to respiratory failure and death. We
present a case of a patient with isolated dysphagia as a
primary symptom, with an initially non-progressive course
that later progressed to cranial nerve dysfunction.
CASE REPORT
A 31-year-old female presented to the emergency
department (ED) with an eight-day history of dysphagia,
initially to solids then progressing to liquids. The patient
denied any other neurologic or gastrointestinal symptoms. The
patient had been seen in the ED multiple times for the same
complaint, including two visits to other EDs and two prior
visits to our ED. During the encounters at the other EDs, she
had reportedly had a negative magnetic resonance imaging
(MRI) of the brain. On the patient’s initial evaluation in our
ED, she denied progressive symptoms and had a neurologic
exam that did not reveal any bulbar weakness, ptosis, or gross
motor weakness. The patient was noted to have chronicappearing open wounds to her bilateral upper extremities
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consistent with a self-reported history of skin-popping/
muscling; however, none of the wounds appeared to be
acutely infected. After a discussion with radiology, it was felt
a swallow study would not be clinically beneficial given her
mild symptoms. As she was able to tolerate oral liquids
without difficulty, she was discharged home and two days later
followed up with neurology.
At the neurology follow-up appointment, the patient felt as
though her symptoms were progressing. On physical exam the
neurologist noted bilateral ptosis and was concerned for
progressive bulbar weakness given the evolution of symptoms.
She was sent back to the ED for further evaluation and possible
MRI but subsequently left without being seen. She returned to
the ED later that night and was evaluated again. During that
encounter, the patient was found to have ptosis, which could be
overcome with effort, while the remainder of her neurologic
exam was determined to be normal and non-focal. Laboratory
studies in the ED demonstrated a leukocytosis of 13.6 x 103/
microliters (uL) (reference [ref] range 4.0 – 11.0 x 103/uL), mild
metabolic acidosis (bicarbonate of 16.0 millimoles (mmol)/ liter
(L) (ref range 23 – 30mmol/L) , and elevated C-reactive protein
of 116.5 milligrams (mg)/L (ref range < 10mg/L). The
remainder of her initial labs were normal. Contrast swallow
study was obtained, which demonstrated aspiration of contrast
material into the trachea that could be visualized in both
mainstem bronchi (Image 1).
The patient was admitted to the hospital and the following
day was transferred to the intensive care unit (ICU) for
progressive respiratory weakness. She was subsequently
intubated for airway protection as she had a negative
inspiratory force (NIF) of less than -20 centimeters of water.
While in the ICU, the patient underwent further study

Image 1. Aspirated contrast material during swallow study of
patient diagnosed with wound botulism.
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CPC-EM Capsule
What do we already know about this clinical
entity?
Wound botulism is a rare, potentially fatal
disease process that can present a diagnostic
dilemma in the emergency department.
What makes this presentation of disease
reportable?
This presentation was unique in that the
patient presented with isolated dysphagia
without other cranial nerve dysfunction.
What is the major learning point?
Wound botulism can have a varied
presentation, is easy to miss, and should be
considered in cases of isolated dysphagia
especially among patients who inject heroin.
How might this improve emergency
medicine practice?
This rare presentation will alert
emergency practitioners to expand
their own differentials and consider this
potentially fatal entity.

including lumbar puncture and additional imaging. She had
normal cerebrospinal fluid examination, negative blood
cultures, and normal computed tomography of the head, neck,
and chest. She also had normal MRIs of the brain and cervical,
thoracic, and lumbar spine. On the second day of
hospitalization, differential diagnosis was broadened, and
serum, stool, and wound culture samples were sent to the CDC
for botulinum testing. The wound tissue sample ultimately
tested positive for a toxin producing strain of C. botulinum.
The day that wound cultures were obtained the patient
was started on empiric botulism anti-toxin and underwent
surgical debridement and wound excision for source control
(Images 2, 3). Simultaneously she was started on broad
spectrum antibiotics. She exhibited mild clinical improvement
but did require tracheostomy due to prolonged intubation and
respiratory weakness. The patient remained in the hospital for
approximately two weeks. Prior to discharge, she was
determined to have such profound residual generalized motor
weakness that she required transfer for rehabilitation and
subsequent long-term care.
DISCUSSION
Wound botulism can have a wide variety of presentations
and is frequently misdiagnosed on the first healthcare
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Image 2. Deep left upper extremity wound from “skin popping.”
Photo taken after debridement for wound botulism. Mild surrounding
erythema noted.

encounter.6 If left undiagnosed, it can cause profound
respiratory weakness leading to respiratory failure and the
need for prolonged mechanical ventilation.7 While most cases
present in clusters, this appeared to be an isolated case.4 It was
particularly challenging as the patient’s primary symptom was
isolated dysphagia, which was initially described as nonprogressive and without other cranial nerve dysfunction. This
could have been due to low levels of toxin production from a
low-grade infection, as there were only minimal signs of
cellulitis surrounding the wounds. She required multiple ED
visits, hospital admission, and a prolonged ICU stay before a
diagnosis could be established.
Patients suffering from substance abuse, drug intoxication
or psychiatric illness are often seen in the ED. Emergency
physicians evaluating these patients may be inclined to

Dysphagia: A Unique Presentation of Wound Botulism
attribute subjective or subtle symptoms to the patient’s
personality, drug intoxication, or underlying psychiatric
illness. As a result, these patients have a propensity for leaving
against medical advice and are at high risk of not being
evaluated comprehensively. This can lead to multiple ED
visits as it becomes easier for emergency physicians to
overvalue previous non-diagnostic workups, thus continuing
momentum toward a lack of an emergent diagnosis. Moreover,
wound botulism is also because of its rarity.8 The combination
of these biases can result in missed diagnoses of critical
illnesses. Emergency physicians should be aware of these
biases and keep them in consideration especially during
high-risk patient encounters.
This case highlights some of the core tenets of wound
botulism treatment, including botulinum anti-toxin and
surgical source control. Whereas food botulism often
responds to anti-toxin alone without surgical intervention,
treatment of wound botulism with anti-toxin alone may not
be successful.7 This is noteworthy, as case series demonstrate
that time to anti-toxin and time to surgical debridement
shortens hospital stays significantly.3 To obtain botulism
anti-toxin or submit samples for testing, providers should
contact their local state health departments, as well as the
CDC at 770-488-7100.9
CONCLUSION
Botulism, specifically wound botulism, presents a
diagnostic challenge in the ED, especially when compounded
with underlying social factors and possible cognitive biases.
Providers should be aware that wound botulism can present
with isolated cranial nerve dysfunction, may not initially be
described as progressive, and that “typical” presentations are
the exception, rather than the rule.

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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Image 3. Deep right upper extremity wound from “skin popping.”
Photo taken after debridement for wound botulism. Mild surrounding
erythema noted.
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Introduction: Supraventricular tachycardia (SVT) is a condition requiring emergency care in neonates.
Case Report: We describe a successfully treated case of neonatal SVT in a four-week-old neonate
using the novel adenosine administration method. This technique is potentially easier to facilitate
and does not require equipment such as a stopcock. Adenosine 0.2 milligrams per kilogram was
drawn up into a syringe containing 0.9% sodium chloride to a total volume of 3 milliliters. Once
administered, the patient had near-immediate return to normal sinus rhythm without sequelae.
Conclusion: This case demonstrates that the single-syringe method appears potentially safe and
effective in neonates. [Clin Pract Cases Emerg Med. 2020;4(4):617–619.]
Keywords: Supraventricular tachycardia; adenosine; SVT; neonatal.

INTRODUCTION
Supraventricular tachycardia (SVT) is a tachydysrhymia
not uncommonly seen in the emergency department (ED). This
acute disease state accounts for approximately 50,000 ED visits
annually.1,2 A recent population-based study from a national,
birth cohort database in Taiwan of children born between 2000
and 2008 with complete postnatal medical data estimated the
cumulative incidence of SVT in patients aged less than one
month as 0.06 per 1000 patient-years overall and 0.05 per 1000
patient-years in those without major congenital heart disease.3
Supraventricular tachycardia is a comprehensive term for a
number of rhythms that range from benign sinus tachycardia to
Wolff-Parkinson-White syndrome.4
Adenosine, a naturally occurring purine nucleoside, is
formed from the breakdown of adenosine triphosphate. It
acts through a cascade of secondary messengers that
initially block atrioventricular nodal conduction via the A1
receptors in the cardiac tissue. These in turn act on Gi
proteins, which decrease cyclic adenosine monophosphate.
This leads to stimulation of potassium channels and
inhibition of L-type calcium channels, causing

Volume IV, NO. 4: November 2020

hyperpolarization of cardiac myocytes, thus returning the
heart to a normal sinus rhythm (NSR).5
Given adenosine’s unique pharmacokinetic profile of
near-immediate onset and a half-life of 5-10 seconds,
cardioversion can be performed rapidly with limited adverse
effects. Due to its rapid metabolism, a flush of saline is also
administered to ensure adequate delivery to the myocardium.
The American Heart Association Pediatric Advanced Life
Support guidelines recommend adenosine after a trial of vagal
maneuvers.6 Adenosine is commonly administered as a 0.1
milligrams (mg) per kilogram (kg) (maximum 6 mg) rapid
intravenous (IV) bolus over one to two seconds followed by a
rapid 5-10 milliliter (mL) saline flush. If the first dose does not
result in termination of SVT to NSR within one to two
minutes, a repeat dose of 0.2 mg/kg (maximum 12 mg) can be
given and the dose may be repeated one additional time if
required (for a total of three doses).7
To facilitate administering drug and saline flush a three-way
stopcock is commonly used; however, this method has physical
logistics issues. For example, locating a three-way stopcock
may cause a delay in therapy and certain emergency medical
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transport services may not stock such a device.8 An alternative
method of combining the drug and the flush in a single-syringe
may offer higher rates of conversion, lower need for repeat
dosing, eliminate the need for a stopcock or additional staff, and
limit peripheral IV extravasations. Combining medication and
flush has been popularized by Free Open Access Medical
Education (FOAM) in recent years. In 2019 McDowell et al
conducted a prospective, observational cohort study
demonstrating the dilute, single-syringe method as non-inferior
to the conventional two-syringe method in adults.9

CPC-EM Capsule
What do we already know about this clinical
entity?
Supraventricular tachycardia is a lifethreatening tachydysrhymia. Adenosine is
an effective treatment, but administration
can be cumbersome.
What makes this presentation of disease
reportable?
We report a novel method of adenosine
administration, not previously reported in the
neonatal population.

CASE REPORT
A full-term, four-week-old male with past medical history
of supraventricular tachycardia presented to the ED with a
heart rate of 299 beats per minute. An electrocardiogram
(ECG) demonstrated a rapid, narrow-complex
tachyarrhythmia determined to be SVT (Image 1).

What is the major learning point?
Single-syringe diluted adenosine was safely
and effectively administered in a 4-week-old
neonatal patient in the emergency department.
How might this improve emergency
medicine practice?
Providers may consider the transition from
traditional administration to single-syringe,
diluted method if clinically appropriate.

Image 1. Narrow complex tachydysrhythmia in four-week-old patient.

The patient was well perfused with a blood pressure of
62/54 millimeters of mercury (mm Hg). However, oxygen
saturation was poor at 82% on 3 liters per minute via nasal
cannula and a respiratory rate of 32 breaths per minute. Due to
the immediacy of the illness, pharmacologic cardioversion
was selected over non-invasive vagal maneuvers. Obtaining
supplies to initiate a mammalian diving reflex or facilitating a
modified valsalva maneuver were deemed to require too much
time. A dose of 0.2 mg/kg of adenosine was prepared by the
pharmacist and mixed in a single syringe with 0.9% sodium
chloride to a total of 3 mL. The adenosine was administered as
a rapid IV push via 24-gauge antecubital IV (Image 2).
The arrhythmia terminated and the patient returned to sinus
rhythm with a heart rate of 166 beats per minute (Image 3). Of
note, shortened PR intervals with slurred upstrokes resembling
delta waves were observed in leads V2-V5. This is reminiscent
of Wolff-Parkinson-White syndrome. Pediatric cardiology noted
this to be definite evidence of a pre-excitation rhythm.
Clinical Practice and Cases in Emergency Medicine

Image 2. Electrocardiogram during administration of 0.2
milligrams per kilogram of adenosine via single-syringe method.

Blood pressure and oxygen saturation both returned to
normal limits, 86/73 mm Hg and 99%, respectively. Neither
the nurse, pharmacist, nor physician had any difficulty with
their tasks and noted the ease of the single-syringe method
over the traditional two-syringe method. Point-of-care
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Image 3. Return to sustained normal sinus rhythm with short PR
interval and apparent delta waves indicating Wolff-ParkinsonWhite syndrome.
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echocardiogram obtained immediately following conversion
to sinus rhythm showed subjectively normal function. The
patient was transferred to the pediatric cardiac intensive care
unit and maintained normal sinus rhythm for the remainder of
his admission.
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Introduction: Bowel obstruction is a rare but well reported complication of blunt abdominal trauma (BAT).
Obstruction is most often seen acutely caused by bowel wall hematomas and chronically as a result of
post-traumatic strictures. Here, we present a novel case of BAT causing a subacute obstructing bowel
wall hematoma.
Case Report: A healthy, 32-year-old male presented to our emergency department with three days of
nausea and vomiting. Chart review revealed he had been seen two weeks prior after a high-speed motor
vehicle collision. During that initial visit, the patient had a benign abdominal exam and was discharged
without imaging. On this return visit, the patient was found to have a large, obstructing colonic hematoma.
Conclusion: Because emergency physicians care for patients in both the acute and subacute phases
of trauma, clinicians should recognize the more subtle sequelae of BAT. [Clin Pract Cases Emerg Med.
2020;4(4):620–622.]
Keywords: Bowel obstruction; blunt trauma; delayed presentation.

INTRODUCTION
Bowel obstruction is a common diagnosis made in the
emergency department (ED). Classic causes include strictures,
hernias, and malignancy. Rarely, clinicians may see a wide range
of less common precipitants, from foreign objects to enteroliths.1
Abdominal trauma is one appreciated cause of bowel obstruction.
In the acute setting, blunt trauma can lead to rapidly expanding
bowel wall hematomas.2 Such injury complexes are often rapidly
identified on imaging, and managed with emergency surgery. In
the delayed setting, blunt trauma can cause adhesions that might
secondarily lead to bowel obstruction.3 Here we present a novel
case of a subacute traumatic bowel wall hematoma causing
intestinal obstruction. To our knowledge, delayed intestinal
obstruction caused by traumatic bowel wall hematoma has not
been reported previously.
CASE REPORT
A 32-year-old male presented to the ED after experiencing
three days of nausea and vomiting. Additionally, he reported
Clinical Practice and Cases in Emergency Medicine

anorexia with constipation for three days, and obstipation for one
day. He had no relevant past medical history, was taking no
medications, and had no allergies. Review of the electronic health
record revealed the patient had been evaluated two weeks prior
following a motor vehicle collision (MVC). He had been the
restrained driver in a two-car collision with associated airbag
deployment and heavy front-end damage. He was seen
approximately 30 minutes after the MVC at a community
hospital without a trauma center designation. At the time, he was
hemodynamically stable and did not have any abdominal pain or
bruising. He was evaluated by an attending physician and, after a
primary and secondary trauma survey, was discharged without
any indication for imaging or further evaluation.
For the current ED visit, his presenting vital signs were as
follows: temperature 97.8 degrees Fahrenheit; heart rate 89
beats per minute; blood pressure 126/73 millimeters of
mercury (mm Hg); respiratory rate 20 breaths per minute; and
oxygen saturation 98% on room air. Physical examination
revealed a soft but diffusely tender abdomen with voluntary
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guarding in all quadrants. There was no rebound, rigidity, or
palpable mass. Further, no external signs of trauma were
appreciated. The remainder of his examination was
unremarkable, including bowel sounds, which were present
and normoactive. On history-taking he denied new trauma
aside from the known MVC, and had been taking
acetaminophen since the accident for pain control.
Notable laboratory values were as follows: hemoglobin
13.2 grams (g) per deciliter (dL) (reference [ref] range:
13.5-16.5 g/dL), hematocrit 40.4 % (40.0-49.0% ref range),
anion gap 9 milliequivalents (mEq) per liter (L) (ref range:
5-17 mEq/L), aspartate aminotransferase 21 international units
(IU) per L (ref range: 8-40 IU/L), and alanine
aminotransferase 14 IU/L (ref range: 15-45 IU/L). While
awaiting computed tomography (CT), a point-of-care
abdominal ultrasound examination was completed. There was
no free fluid visualized in the hepatorenal, splenorenal, or
pelvic windows. Further, there was no mass visualized within
the abdominal cavity. Subsequently, a CT of the abdomen with
intravenous (IV) contrast revealed a large intramural fluid
collection occluding the lumen of the ascending colon, with
resulting bowel obstruction. (Image).
We inserted a nasogastric tube – with return of non-bilious
stomach contents – for gastric decompression and
administered IV fluids. He was admitted to the surgical service
for observation and was taken to the operating room two days
later for bowel resection. He was discharged on postoperative
day six. His course was complicated by a minor surgical site
infection, which was managed with point-of-care drainage. No
antibiotics were required. At his five-week follow-up
appointment, he reported normal bowel movements and eating
habits, and was cleared to resume full activity.
DISCUSSION
Causes of post-traumatic bowel obstruction include
hematoma formation, bowel wall edema, and late-presenting
strictures.1,2, 3 Complications from hematomas or bowel wall
edema typically present within hours to days. These injuries
– such as bucket-handle mesenteric injuries, ruptured viscera,

A

B

Image. Computed tomography with contrast, showing a large
(10.1x5.9x7.2 centimeters), heterogeneous intraluminal collection of
fluid in the ascending colon (arrows). A. Coronal view. B. Axial view.
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CPC-EM Capsule
What do we already know about this clinical
entity?
Post-traumatic bowel obstructions are
known to occur within hours after trauma
due to hematoma formation. Late-presenting
obstructions are often due to strictures.
What makes this presentation of disease
reportable?
A late-presenting, sub-acute bowel wall
hematoma causing a post-traumatic
obstruction has not been previously
described in the literature.
What is the major learning point?
Intra-abdominal injury in the form of bowel
obstruction from blunt abdominal trauma may
only become apparent weeks after the incident.
How might this improve emergency
medicine practice?
Patients presenting with abdominal
complaints in the post-trauma setting should
be evaluated for intra-abdominal pathology
despite a previously negative exam.

and mesenteric lacerations – are often detectable with CT at
the time of presentation.4 Such cases are often described in the
duodenum and are mostly self-limited.5 Strictures, on the other
hand, commonly present in a more delayed fashion between
one month and two years after BAT. One case report detailed a
patient with traumatic adhesions causing small bowel
obstruction more than 20 years after the incident.6 Our case
does not follow this paradigm and is unique in both location
and timing. Our patient’s obstructing hematoma was in the
ascending colon as opposed to the duodenum, and he became
symptomatic two weeks after the initial injury.
Cross-sectional imaging is crucial to the diagnosis and
treatment of these injuries. The best imaging modality to diagnose
bowel obstruction is CT with IV and oral contrast. Unfortunately,
the patient in this case was unable to tolerate oral contrast due to
unremitting nausea and vomiting. While the dual-contrast
approach would have allowed us to better visualize smaller, more
nuanced causes of bowel obstruction, we found an IV-contrast
only approach was sufficient for this case.7
Within this context, it is notable that CT with IV contrast
is preferable to ultrasound (US). In this case, point-of-care US
was attempted but was not diagnostic. Ultrasound has been
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described as an alternative imaging technique for diagnosing
intestinal obstruction, appendicitis, and other bowel diseases.8
However, as our case illustrates, US is unlikely to identify the
etiology and location of a post-traumatic obstruction. The role
of US in delayed presentation after blunt abdominal trauma
may be limited to simply identifying the presence of a bowel
obstruction or abdominal free fluid.
As the management of these conditions is nuanced and
complex, it is imperative they are diagnosed in a timely
manner. Yet subacute and rare presentations, like this one, risk
going unnoticed. Based on our patient’s initial presentation to
the ED, directly after his trauma, clinical guidelines did not
point toward the need for additional workup.8 If abdominal CT
imaging had been used at that visit, right after his injury, it is
unclear whether any pathology would have been identified. In
this way, emergency physicians should be aware that a patient
with recent trauma and a negative CT (or no indication for
imaging at all) might return to the ED with a related, clinically
significant condition.
Initial management of patients with intraluminal
hematoma includes bowel rest, insertion of a nasogastric tube
for intestinal decompression, and observation. Definitive
management is more intricate. Hematomas can be resorbed,
some rapidly and spontaneously, but others have taken
months.9 If a mechanical obstruction is identified, patients
should be admitted to a surgical service for management and
potential operative intervention, as was done in this case.
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Introduction: Uterine ruptures in blunt trauma are an extremely rare complication. Furthermore,
while perimortem cesarean sections in cardiac arrest patients are a well-established practice in
emergency medicine, cesarean sections in the emergency department are rarely performed on nonarresting patients.
Case Report: A multigravida woman at approximately 24 weeks gestation presented as a transfer
from an outside hospital after a motor vehicle collision. Upon arriving to our facility, she underwent an
emergency cesarean section in the trauma bay and was found to have a uterine rupture with the fetus
free floating in the right upper quadrant of the abdomen.
Conclusion: Uterine rupture is a rare but important complication of blunt abdominal trauma in
pregnant patients. Resuscitative cesarean sections may be necessary for favorable outcomes. A
well prepared and diversified team was essential to maternal survival. [Clin Pract Cases Emerg Med.
2020;4(4):623–625.]
Keywords: traumatic uterine rupture; emergency cesarean section; trauma in pregnancy.

INTRODUCTION
There are guidelines in emergency medicine regarding
timelines for perimortem cesarean delivery (PMCD) in
the case of maternal cardiac arrest. The American Heart
Association recommends that PMCD should be initiated after
four minutes of failure of resuscitative efforts with a goal of
delivery within five minutes (the four- to five-minute rule)
of initiation of resuscitative efforts in the case of a pregnant
patient with estimated fetal gestation greater then 24 weeks.1
Current case reports describe PMCD in the setting of a patient
who has already undergone cardiac arrest. Less commonly
described is a patient who has not undergone cardiac arrest
but receives a cesarean section in the emergency department
(ED) as a resuscitative measure. A well prepared and
diversified team is essential to make this decision upon patient
presentation. Herein, we present a multiparous woman who
was involved in a motor vehicle collision, initially presented
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to an outside hospital, and was ultimately transferred to our
facility. She underwent an emergent cesarean section in our
trauma bay and was found to have a uterine rupture with the
fetus free floating in the right upper quadrant of the abdomen.
CASE REPORT
A 30-year-old female gravida 3, para 2 with an
intrauterine pregnancy at approximately 24 weeks was
transferred from an outside hospital and was activated as a
trauma prior to arrival to our facility. The patient was the
restrained driver of her vehicle, which had been traveling
approximately 70 miles per hour. She was involved in a
multivehicle accident, which occurred two hours prior to
her presentation to our facility. The patient was not initially
transported by emergency medical services but instead went
by private auto to the outside facility. On presentation to
that hospital the patient was noted to have abrasions with
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underlying ecchymoses across the gravid lower abdomen and
the left side of the chest and neck consistent in patterning
with where her seatbelt would have been positioned. She also
complained of abdominal pain.
Vitals were taken and she was hypotensive with maternal
blood pressures 90s/40s millimeters mercury (mm Hg), and
tachycardic with heart rate in the 120+ beats per minute
(bpm) range. Fetal heart tones were in the 80s bpm. Point-ofcare ultrasound was positive for free fluid in the abdomen.
Resuscitative efforts were started. As a Level I trauma center,
our institution has an agreement with the non-trauma designated
hospitals in our area. If they receive a trauma patient, they
inform our trauma center that they will be transferring the
patient and we automatically accept the patient to expedite the
transfer process for what we call a continuation of trauma. For
this particular patient a continuation of trauma was initiated.
Prior to presentation to our facility, the ED, obstetrics, acute
care surgery (ACS), and neonatal intensive care unit (NICU)
teams gathered in the trauma bay as one cohesive unit to
formulate several contingency plans based on the patient’s
presentation (see table).

CPC-EM Capsule
What do we already know about this clinical entity?
There are clear guidelines in emergency medicine
regarding timelines for perimortem cesarean
delivery in the case of maternal cardiac arrest.
What makes this presentation of disease reportable?
Our case report highlights the usefulness of
performing a cesarean section as a resuscitative
effort on a non-arresting, pregnant trauma patient.
What is the major learning point?
A pregnant trauma patient with a uterine rupture
may require a cesarean section in the emergency
department before she goes into cardiac arrest.
How might this improve emergency medicine
practice?
Awareness of a rare complication of uterine rupture
will alert providers to consider cesarean section as
a resuscitative measure in the trauma bay.

Table. Varying plans for differing patient presentations agreed
upon by team leaders prior to patient presentation.
Situation

Plan

1 Mother and fetus are
stable.

Acute care surgery will proceed
with standard primary trauma
survey.

2 Mother unstable but not
in cardiac arrest and
fetus unstable.

Obstetrics will perform cesarean
section in the emergency
department.

3 Mother in cardiac arrest
and fetus unstable.

Emergency department senior
resident will perform perimortem
cesarean section.

Upon initial presentation her vitals were blood pressure
127/97 mm Hg, heart rate 145 bpm, respiratory rate 28 breaths
per minute, and she was saturating 100% on room air. Her
Glasgow Coma Scale was 14 (eye = 3; verbal = 5; motor =
six). She was noted to have abrasions and ecchymoses across
her gravid lower abdomen, left chest and neck, which were
consistent in patterning with an overlying seatbelt. Vaginal
bleeding was also noted. The obstetrics team performed
a point-of-care ultrasound with fetal heart rates in the 50s
bpm, and the decision was made to proceed with emergent
cesarean delivery. The ED senior resident intubated the patient
and managed medications. Emergent cesarean section was
performed via a low transverse incision by the obstetrics team.
Manual evaluation of the lower uterine segment revealed
a large defect, and no fetus was palpable in the uterus.
Further evaluation of the abdomen revealed the fetus was free
Clinical Practice and Cases in Emergency Medicine

floating in the right upper quadrant. The fetus was delivered
and handed off to waiting NICU staff. A large, lower uterine
segment defect was noted extending in the midline to the
cervix. The hysterotomy was closed with adequate hemostasis,
and the decision was made to proceed to the operating
room for further evaluation. Upon initial assessment of the
fetus, there was no pulse. The fetus was intubated and chest
compressions were begun. Standard Neonatal Advanced Life
Support protocol was initiated. Patient remained in asystole
and time of death was called after 22 minutes of resuscitation.
The mother was transferred to the operating room, and the
ACS team performed an exploratory laparotomy through the
Pfannenstiel incision made in the trauma bay. Minor bleeding
near the right uterine artery was found and controlled. No
liver, spleen, stomach, small or large bowel injuries were
appreciated. Patient received four units of packed red blood
cells, three units of fresh frozen plasma, and one unit of
platelets between the ED and operating room. Postoperatively,
the patient underwent computed tomography (CT) of the head,
cervical/lumbar/thoracic spine, chest, and abdomen, and CT
angiography of the neck. No further injuries were discovered.
The patient was extubated on postoperative day (POD) zero
and was downgraded from the surgical intensive care unit on
POD one.
On POD two she had persistent unexplained tachycardia.
CT pulmonary angiography was obtained, which showed
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subsegmental pulmonary embolism. She was treated with
a heparin drip and transitioned to enoxaparin and then
rivaroxaban. She was discharged on POD six. She was
readmitted three weeks after discharge for acute anemia in the
setting of anticoagulation. The patient was transfused three
units of red blood cells and discharged again two days later.
At her eight-week postpartum visit she was doing well with no
major issues.
DISCUSSION
This case presented two unique features in the traumatic
resuscitation of a pregnant patient, including blunt trauma
causing uterine rupture, and an ED cesarean section in a
non-arresting patient as a resuscit ation effort. Post-trauma
uterine rupture is an extremely rare complication (0.6%
of all trauma-related maternal injuries). They are seen
more frequently in women who have a previously scarred
uterus or with direct abdominal impact in the latter half of
the pregnancy.2 Maternal mortality does occur, but fetal
mortality is almost universal.3 Suspected uterine rupture
with maternal and/or fetal compromise should prompt urgent
resuscitative laparotomy.4 Our patient followed a similar
pattern with a gestational age of approximately 24 weeks,
history of previous uterine scarring, seatbelt sign overlying
the lower uterine segment causing direct abdominal impact
and ultimately fetal death. Surgical intervention consisting of
exploratory laparotomy is often required.
Our patient represents a unique case in which surgical
intervention was initiated within the ED. The case further
demonstrates surgical intervention initiated on a non-arresting,
pregnant patient. In cases of maternal cardiac arrest, a
well defined practice pattern of performing a perimortem
cesarean section has been in place since 1986. This protocol
includes cesarean section four minutes after maternal pulse
ceases in women with an estimated fetal age greater then 24
weeks or fundal height two or more fingerbreadths above
the umbilicus.5 Cesarean sections in the ED are much less
frequently performed in non-arresting patients. Per our
literature review, we could not find any other documented
cases of patients undergoing a cesarean section in the ED in a
mother who had not already gone into cardiac arrest.

require an emergent cesarean section in the ED. Furthermore,
teamwork between a multidisciplinary trauma team can be
essential in achieving good outcomes. We firmly believe that
in this case, the maternal outcome was favorable because of
the rapid decision-making and team effort of four distinct
specialties prior to patient arrival and during the resuscitation.
Although advanced planning is not always possible in the
ED, whenever feasible it is essential to agree upon a number
of contingency plans especially when multiple teams are
involved in a complex trauma patient such as this one.
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Case Presentation: A 53-year-old male presented to the emergency department with acute onset
of bilateral hearing loss as well as vertigo and severe vomiting. The Head Impulse– Nystagmus–Test
of Skew exam was indicative of a central neurologic process. Computed tomography angiogram of
the head and neck revealed near-total bilateral vertebral artery occlusions in the second and third
segments. The patient was admitted for further evaluation; subsequent magnetic resonance imaging
revealed multiple areas of infarction in the cerebellar hemispheres, medulla, and occipital lobes.
Discussion: This case describes a unique presentation of a posterior stroke. Common symptoms
include vertigo, loss of balance, and vomiting. However, bilateral hearing loss as a prominent
symptom is uncommon. Imaging revealed a rare finding of bilateral vertebral artery occlusion. [Clin
Pract Cases Emerg Med. 2020;4(4):626–627.]
Keywords: Bilateral hearing loss; posterior stroke; vertebral artery occlusion.

CASE PRESENTATION
A 53-year-old male presented to the emergency
department by ambulance complaining of acute onset of
severe vertigo, vomiting, and bilateral hearing loss. Symptoms
began six hours prior, and progressively worsened. The patient
was unable to walk due to severe ataxia. He denied any
significant past medical or surgical history but reported
smoking and a family history of stroke. No recent trauma or
injury was identified. During evaluation, patient was vomiting
and extremely hard of hearing. He was hypertensive at 147/78
millimeters of mercury, all other vital signs were within
normal limits. The Head Impulse–Nystagmus–Test of Skew
(HINTs) exam was positive for bidirectional horizontal
nystagmus and test of skew bilaterally. The patient
demonstrated abnormal finger-to-nose and heel-to-shin testing
bilaterally. Non-contrast computed tomography (CT) of the
brain showed no acute intracranial hemorrhage; however, CT
angiograms of the head and neck demonstrated abnormalities
that confirmed the diagnosis.
DISCUSSION
Computed tomography angiograms demonstrated neartotal bilateral vertebral artery occlusions in the second and
third segments (Images 1-3) without dissection.
Clinical Practice and Cases in Emergency Medicine

Image 1. Axial computed tomography image showing
decreased vertebral artery flow bilaterally at the level of the
third cervical vertebra.

Subsequent magnetic resonance imaging revealed multiple
acute infarctions of bilateral cerebellar hemispheres, right aspect
of medulla, and bilateral occipital lobes. The patient was started
on aspirin and clopidogrel per neurology. Cardiology evaluation
did not reveal a cardioembolic source. The patient was
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CPC-EM Capsule
What do we already know about this
clinical entity?
Posterior strokes make up a considerable
number of all ischemic events in the brain.
Common symptoms include vertigo, vision
loss, slurred speech and nausea.
What is the major impact of the image(s)?
The images show near-total bilateral
vertebral artery occlusions, an extremely
rare presentation of a posterior stroke.

Image 2. Axial computed tomography image showing decreased
vertebral artery flow bilaterally at the level of the cerebellum.

additionally diagnosed with hypertension and diabetes, which
were likely involved in the disease process.
Posterior circulation strokes make up 10-20% of all ischemic
events in the brain.1 Common presentations include vertigo, loss
of balance, vision loss, slurred speech, nausea, and vomiting.
Hearing loss may occur due to decreased blood flow through the
internal auditory artery, a branch of the anterior inferior cerebellar
artery, which supplies the cochlea. However, bilateral hearing loss
as a prominent symptom is rare. Studies show the incidence of
bilateral hearing loss in vertebrobasilar disease to be less than
2%.2-4 The HINTs exam was crucial to differentiate central vs
peripheral etiology of the patient’s vertigo.5

How might this improve emergency
medicine practice?
This case of a patient presenting with
bilateral hearing loss may help the physician
identify a posterior stroke based on a
patient’s hearing changes.
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Case Presentation: A 77-year-old female presented to the emergency department (ED) with chest
pain. Cardiac point-of-care ultrasound (POCUS) was performed and demonstrated a hyperechoic
structure on the posterior leaflet of the mitral valve. Admission to cardiology and echocardiogram
revealed moderately decreased mobility of the posterior leaflet, mitral annular calcification, and
severe mitral regurgitation.
Discussion: These findings highlight the role of POCUS in identifying mitral valve pathology in the
ED, ultimately leading to appropriate disposition and management. Mitral annular calcification can
lead to significant manifestations including mitral stenosis or regurgitation, and advanced cases have
been associated with an increased risk of infective endocarditis, thrombosis, and arrhythmia. [Clin
Pract Cases Emerg Med. 2020;4(4):628–629.]
Keywords: Mitral valve calcification; mitral valve regurgitation; cardiac ultrasound; point-ofcare ultrasound.

CASE PRESENTATION
A 77-year-old female with a history of atrial fibrillation on
apixaban, non-ST-elevation myocardial infarction (NSTEMI),
congestive heart failure with preserved ejection fraction, and
hypertension presented to the emergency department (ED)
with chest pain. The patient described non-exertional, suddenonset and severe left-sided chest pain radiating to her left
shoulder. Review of systems was positive for shortness of
breath, nausea, and diaphoresis. Vital signs were notable for
an elevated heart rate and respiratory rate. Physical exam
revealed jugular venous distension, irregular rate and rhythm,
and 2+ lower extremity edema. Electrocardiogram revealed
atrial fibrillation, and labs were significant for an elevated
high-sensitivity troponin.
Point-of-care ultrasound (POCUS) in parasternal long
view of the heart revealed left atrial enlargement, left
ventricular hypertrophy, mitral valve regurgitation, and a
hyperechoic structure on the posterior leaflet of the mitral

Clinical Practice and Cases in Emergency Medicine

valve representing moderate mitral annular calcification
(MAC) with posterior shadowing (Image and Video). The
patient was admitted to cardiology for atrial fibrillation with
NSTEMI and further management.
DISCUSSION
These findings highlight the role of POCUS in identifying
mitral valve pathology in the ED, ultimately leading to
appropriate disposition and management. Mitral regurgitation
(MR) is the leading cause of valvular heart disease in the
United States with a prevalence of 10% in adults older than 75
years.1 Severe MR can present with a holosystolic heart
murmur, dyspnea on exertion, lightheadedness, cough,
palpitations, pulmonary congestion, and edema.1
MAC is a progressive, degenerative process that is a result
of calcification of the fibrous mitral annulus.2 MAC can lead
to significant manifestations including mitral stenosis or
regurgitation (such as in this patient); and advanced cases
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CPC-EM Capsule
What do we already know about this
clinical entity?
Mitral regurgitation is the leading cause of
valvular heart disease in the United States.
What is the major impact of the image(s)?
Mitral annular calcification can present as
either an incidental finding on ultrasound
or as a significant contributor in patients
with mitral regurgitation.
How might this improve emergency
medicine practice?
Point-of-care ultrasound is an important
tool to evaluate patients presenting with
chest pain and possible valvular pathology
in the emergency department.

Image. Point-of-care ultrasound in parasternal long view of the
heart revealing a hyperechoic structure on the posterior leaflet of
the mitral valve representing calcification (black arrow) and left
atrial enlargement (white star).

have been associated with an increased risk of infective
endocarditis, thrombosis, and arrhythmia.3 Risk factors for
MAC include advanced age, diabetes mellitus, hyperlipidemia,
chest radiation, chronic kidney disease, and hypertension.4
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LIMITATIONS
A color Doppler image or video to evaluate MR was not
saved in the electronic health record.

Copyright: © 2020 Schoenberg 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/

Video. Cardiac point-of-care ultrasound revealing a hyperechoic
structure on the posterior leaflet of the mitral valve representing
calcification (black arrow) and left atrial enlargement (yellow star).
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Case Presentation: A 61-year-old female presented to the emergency department with right
upper quadrant abdominal pain following a cholecystectomy 18 days prior. Computed tomography
(CT) of her abdomen demonstrated a large abscess in her post-hepatic fossa. She was admitted
to the general surgery service and received an image-guided percutaneous drain placement with
interventional radiology with immediate return of purulent material. She was discharged home after a
three-day hospital course with outpatient antibiotics and follow-up.
Discussion: Patients may have multiple complications following cholecystectomy, including
infection, bleeding, biliary injury, bowel injury, or dropped stone. The emergency clinician must
consider cholecystectomy complications including gallbladder fossa abscess in patients presenting
with abdominal pain in the days to weeks following cholecystectomy, especially if they present
with signs of sepsis. Critical actions include obtaining CT and/or ultrasonography, initiating broad
spectrum antibiotics, and obtaining definitive source control by either surgery or interventional
radiology. [Clin Pract Cases Emerg Med. 2020;4(4):630–631.]
Keywords: cholecystitis; cholecystectomy.

CASE PRESENTATION
A 61-year-old female presented to the emergency
department with right upper quadrant (RUQ) abdominal
pain for the prior several days. She had a laparoscopic
cholecystectomy 18 days prior to presentation for operative
management of cholecystitis. Initial vital signs were
notable for a heart rate of 110 beats per minute. Abdominal
examination demonstrated moderate RUQ abdominal
tenderness to palpation. Laboratory evaluation revealed a
white blood cell count of 11.3 per microliter (µL) (normal
range 4.5-11 µL), total bilirubin 0.5 milligram per deciliter
(mg/dL) (normal <1.2 mg/dL), aspartate aminotransferase
of 30 international units per liter (IU/ L) (normal 5-40
IU/L), alanine aminotransferase of 45 IU/L (normal 7-56
IU/L), and alkaline phosphatase of 247 IU/L (normal
20-140 IU/L). Computed tomography (CT) with
intravenous (IV) contrast of her abdomen and pelvis
demonstrated a 7.3 x 5.7 x 7.7 centimeter rim-enhancing
fluid collection with air-fluid level in the gallbladder fossa
(Images 1 and 2).

Clinical Practice and Cases in Emergency Medicine

Image 1. Sagittal view of computed tomography of abdomen/
pelvis with intravenous contrast demonstrating a 7.3 x 5.7 x 7.7
centimeter rim-enhancing fluid collection in the gallbladder fossa,
denoted by black arrow.

DISCUSSION
The patient presentation and imaging were concerning for
gallbladder fossa abscess, and she received 4.5 grams of
piperacillin/tazobactam IV in addition to 2 L of IV crystalloid and
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CPC-EM Capsule
What do we already know about this
clinical entity?
Patients may have multiple complications
following cholecystectomy, including biliary
and bowel injuries, bleeding, dropped
gallstones, and infection.
What is the major impact of the image(s)?
This image depicts a gallbladder fossa
abscess, an uncommon complication
following cholecystectomy.
Image 2. Transverse view of computed tomography of abdomen/
pelvis with intravenous contrast demonstrating a 7.3 x 5.7 x 7.7
centimeter rim-enhancing fluid collection with air-fluid level in the
gallbladder fossa, denoted by black arrow.

How might this improve emergency
medicine practice?
Gallbladder fossa abscess should be
suspected in patients presenting with
abdominal pain or signs of sepsis in the days
to weeks following cholecystectomy.

was admitted to the surgical service. Interventional radiology
placed an image-guided drain, with 100 milliliters of purulent
material expressed upon placement. The patient was discharged
home on hospital day three with the drain in place on antibiotics
with follow-up.
Cholecystectomies are commonly performed in the United
States, most commonly laparoscopically. Potential complications
include bile duct injury, biliary stricture, bowel injury, bleeding,
infection, and dropped gallstones.1,2 Complications, particularly
infection, are more common in patients with underlying
immunosuppression such as diabetes.3 In patients presenting with
abdominal pain after cholecystectomy, these complications
should be considered and imaging with either CT or
ultrasonography obtained. If a patient has signs of sepsis (eg,
tachycardia, fever) days to weeks following cholecystectomy,
surgical site infection or abscess formation must be considered
and appropriate antibiotic treatment with resuscitation provided.
Definitive management of a gallbladder fossa abscess is source
control with operative drainage or drain placement.4
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Case Presentation: A 48-year-old-female presented to the emergency department with
dislodgement of her percutaneous endoscopic gastrostomy (PEG) tube, necessitating bedside
replacement. Replacement was done without difficulty and gastrografin radiography was obtained
to confirm positioning. Radiography revealed contrast filling the colon at the splenic flexure and
proximal descending colon suggestive of colocutaneous fistula formation.
Discussion: The patient required hospitalization with surgical consultation, initiation of parenteral
nutrition, and conservative management of the fistula with surgical replacement of the PEG tube.
Although rare, it is paramount for the emergency physician to be aware of this complication when
undertaking bedside replacement of PEG tubes. [Clin Pract Cases Emerg Med. 2020;4(4):632–633.]
Keywords: Colocutaneous fistula; percutaneous endoscopic gastrostomy; parenteral nutrition.

CASE PRESENTATION
A 48-year-old female with past medical history of failure
to thrive requiring percutaneous endoscopic gastrostomy
(PEG) tube placement presented to the emergency department
(ED) with PEG tube dislodgement. Her PEG tube was initially
placed in 2009, with surgical replacements in 2012 and 2018.
Examination revealed a soft, nontender, non-distended
abdomen with an open gastrostomy tract. ED course included
placement of a new gastrostomy tube into the existing tract
and confirmatory gastrografin radiography (Image).
DISCUSSION
The confirmatory radiography revealed contrast filling the
colon at the splenic flexure and proximal descending colon
suggestive of colocutaneous fistula formation, without
peritoneal extravasation. This required hospitalization with
surgical consultation for removal of the misplaced PEG tube,
initiation of parenteral nutrition, intravenous antibiotics, and
surgical reinsertion of the PEG tube after conservative
management of the colocutaneous fistula. Colocutaneous
fistulas are a rare complication of PEG tube insertion with
incidence rates of 0.5-3%.1 Fistula formation is mediated by
PEG tube penetration of interposed colon between the stomach
Clinical Practice and Cases in Emergency Medicine

Image. Gastrografin radiography showing percutaneous endoscopic
gastrostomy tube in the colon with contrast filling colon at the splenic
flexure (top arrow) and proximal descending colon (bottom arrow)
suggestive of colocutaneous fistula formation.

and abdominal wall during the initial insertion.1-5 Fistula
formation occurs at the time of initial insertion but symptoms
632
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manifest after reinsertion of the PEG tube fails to completely
pass the tube through the interposed colon to enter the
stomach.2,3 Risk factors include adhesions from previous
laparotomy, postural and spinal abnormalities, and high-riding
transverse colon.1 Symptoms include sudden onset diarrhea after
PEG tube feeds, visualization of undigested feeding formula,
and feculent vomiting with retrograde passage of material from
the colon.1 Upper endoscopy with water-soluble contrast is the
diagnostic modality of choice.1-5 Treatment ranges from
conservative management aimed at decreasing fistula output
and allowing for spontaneous closure after infection control,
nutritional optimization and establishing wound care to surgical
repair. Since emergency physicians change a large number of
PEG tubes, recognition and awareness of this rare complication
is important to clinical practice.

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?
Colocutaneous fistulas are a rare
complication of percutaneous endoscopic
gastrostomy (PEG) tube insertion mediated
by PEG tube penetration of interposed colon
between the stomach and abdominal wall.
What is the major impact of the image(s)?
Contrast filling the splenic flexure and
proximal descending colon suggests
colocutaneous fistula formation, requiring
prompt recognition and surgical consultation.
How might this improve emergency
medicine practice?
Emergency physicians change a large
number of PEG tubes; therefore, recognition
and awareness of this rare complication is
important to clinical practice.
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Case Presentation: A 63-year-old female presented to the emergency department complaining
of cough, neck swelling, dysphagia, and dysphonia for two days, with a past medical history of
atrial fibrillation managed with warfarin. Investigations revealed a supratherapeutic international
normalised ratio (greater than 10). Imaging and endoscopic examination showed an extensive
retropharyngeal hematoma with significant mass effect on the airway.
Discussion: A rare but potentially fatal complication of warfarin anticoagulation is upper airway
hematoma, with violent coughing described as an inciting cause. Signs of airway compromise
necessitate specialist consultation and definitive airway management, while mild cases without
airway concerns can be managed conservatively with medical anticoagulation reversal. [Clin Pract
Cases Emerg Med. 2020;4(4):634–635.]
Keywords: anticoagulation; swelling; airway; hematoma.

CASE PRESENTATION
A 63-year-old female presented to the emergency
department with a two-day history of cough, neck swelling,
dysphagia, and dysphonia. She was taking warfarin for atrial
fibrillation. Vital signs were normal, and she was not in
respiratory distress. Further examination revealed hoarseness
and multiple ecchymoses over the anterior aspect of her neck
(Image 1), as well as a sublingual haematoma (Image 2).
Immediate anesthesiology and otorhinolaryngology
consultations were requested. Non-contrast computed
tomography and endoscopic examination revealed a hematoma
extending from the retropharyngeal space of the suprahyoid
neck, down into the infrahyoid neck to the level of the thyroid
cartilage, causing significant mass effect on the airway and right
vocal cord (Image 3).
The patient’s international normalised ratio (INR) was
supratherapeutic, measuring greater than 10. She was
managed conservatively, with 10 mg of vitamin K, 3000
units of prothrombin complex concentrate (PCC), as well
as 10 milligrams of dexamethasone, and observed in the
intensive care unit (ICU). She was transferred to the
Clinical Practice and Cases in Emergency Medicine

Image 1. General inspection revealing ecchymosis over the anterior
aspect of the patient’s neck (arrow).

surgical observation unit the following day, and discharged
home six days later.
DISCUSSION
Upper airway hematomas are a potentially fatal albeit rare
complication of warfarin anticoagulation, with violent coughing
described as an inciting cause.1 Dysphagia, sore throat, neck
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CPC-EM Capsule
What do we already know about this clinical
entity?
Upper airway hematoma is a rare but potentially
fatal complication of warfarin therapy.
Signs of airway compromise necessitate prompt
airway management.
What is the major impact of the image(s)?
Initial clinical appearance of unexplained
ecchymoses in anticoagulated patients should
increase the suspicion of a hematoma in the airway.

Image 2. Airway assessment revealing a sublingual hematoma
(arrow).

swelling, ecchymosis, and hoarseness are common presenting
symptoms.1 Optimal management remains debated. Signs of
airway compromise necessitate timely consultation of
anesthesiology and otorhinolaryngology and may require
definitive airway management, while mild cases without airway
concerns can successfully be managed with medical therapy.1,2
A combination of vitamin K and fresh frozen plasma (FFP) or
PCC, with observation in the ICU is recommended.1,3 In the
context of warfarin-induced coagulopathy, PCC is associated
with faster reversal, as well as fewer red cell transfusions and
adverse events, relative to FFP.4 The recommended PCC dose is
four units per kilogram (U/kg) with an INR greater than 1.5 and
50 U/kg with an INR greater than six.1

How might this improve emergency medicine
practice?
Rapid reversal of anticoagulation with vitamin
K and prothrombin complex concentrate may
prevent the need for airway intervention.
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Case Presentation: A 24-year-old pregnant female presented to the emergency department with
lower abdominal cramping and vaginal bleeding. A point-of-care ultrasound demonstrated a calcified
yolk sac.
Discussion: When identified, calcification of the yolk sac in the first trimester is a sign of fetal
demise. It is important for an emergency physician to be aware of the various signs and findings
on point-of-care ultrasound and be familiar with the management of these pathologies. [Clin Pract
Cases Emerg Med. 2020;4(4):636–637.]
Keywords: ultrasound; pregnancy.

CASE PRESENTATION
A 24-year-old female presented to the emergency
department (ED) with three days of lower abdominal
cramping and vaginal spotting. Physical examination
demonstrated suprapubic tenderness, scant blood in the
vaginal vault, and closed cervix. The urine pregnancy test was
positive. An ED point-of-care, pelvic ultrasound identified a
fetal pole with an adjacent echogenic yolk sac (Images 1 and
2, video). Fetal cardiac activity was not appreciated.
DISCUSSION
Calcification of the yolk sac is likely due to dystrophic
calcification, in which dead tissue undergoing necrosis
accumulates calcium.1 Calcification of the yolk sac in the
first trimester is a sign of fetal demise.2 Ultrasound will show
increased echogenicity within the gestational sac. The normal
ring-like appearance of the yolk sac will instead resemble a
hyperechoic, dense, irregular structure, along with posterior
acoustic shadowing and possibly comet-tail artifact.3,4
Calcified yolk sacs are usually indicative of a loss of
fetal cardiac activity before 12 weeks of gestation. Greater
than 80% of miscarriages occur in the first trimester, and

Clinical Practice and Cases in Emergency Medicine

Image 1. Close-up view of transvaginal sonogram demonstrating
a fetal pole (gray arrow) with an adjacent echogenic yolk sac
(white arrow), along with posterior acoustic shadowing (asterisk).

calcification of the yolk sac may be seen at that time.
However, the prevalence is currently unknown. Risk
factors are the same as those that are commonly associated
with miscarriage, including previous miscarriage, fetal
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What do we already know about this
clinical entity?
A calcified yolk sac is a sonographic
sign associated with fetal demise and
inevitable abortion.
What is the major impact of the
image(s)?
This image can help physicians
distinguish fetal demise from other signs
of early pregnancy.

Image 2. Transvaginal sonogram demonstrating a fetal pole (gray
arrow) with an adjacent echogenic yolk sac (white arrow).

How might this improve emergency
medicine practice?
Identification of a calcified yolk sac can
help manage patient expectations and
allow the emergency medicine clinician
to counsel the patient, and arrange
appropriate follow up.

chromosomal abnormalities, advanced maternal age, and
diabetes. Signs and symptoms include abdominal pain or
cramps and vaginal bleeding. Physical findings include
abdominal tenderness and blood in the vaginal vault with an
open or closed cervix. Treatment is expectant management
and symptomatic therapy. Outpatient obstetrical follow-up
with ultrasonography at 7-14 days to assess the pregnancy for
viability is generally appropriate. A calcified yolk sac does
not confer any higher risk of future miscarriage or infertility,
similar to other first-trimester spontaneous abortions.5
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Video. Transvaginal sonogram demonstrating a fetal pole (solid
arrowhead) with an adjacent echogenic yolk sac (hollow arrow).
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A 54-year-old female with facial swelling for one month who had repeatedly been treated for allergic
reaction during multiple emergency department (ED) visits, presented to the ED for the same complaint
of facial swelling. Maintaining a broad differential diagnosis was of critical importance to appropriately
evaluating the patient and arriving at the correct conclusion for the etiology of the patient’s symptoms.
Upon establishing the correct diagnosis, a multidisciplinary approach was used to intervene to provide
early treatment without delay. [Clin Pract Cases Emerg Med. 2020;4(4):638–641.]

CASE PRESENTATION (Resident Presentation)
A 54-year-old female with no past medical history
presented to the emergency department (ED) of an urban
community hospital with persistent facial swelling for more
than one month despite five previous ED visits to diagnose
and treat her condition. More than a month earlier, she had
received a one-week course of clindamycin for a dental
abscess, which she took just prior to the onset of facial
swelling, redness, and itching. It was thought that these
symptoms were due to an allergic reaction to the clindamycin.
She was seen in an ED and was given diphenhydramine and
prednisone with subjective improvement of the symptoms
(follow-up visit one). Since that first ED visit for signs of an
allergic reaction, she had four additional visits to different
EDs with the same symptoms and was prescribed hydroxyzine
during the second visit (follow-up visit two), loratadine during
the third visit (follow-up visit three), and additional courses
of prednisone in the last two of the five visits (follow-up visits
four and five).
After the fifth follow-up visit for symptoms of a presumed
allergic reaction, she presented for the same facial swelling
this time to our ED. Her facial swelling was worse at night but
did not fully resolve during the day. She denied any additional
exacerbating or alleviating factors. Of note, the patient denied
having a primary care physician or any physician who knew
her medical history. At the previous ED visits, she stated that
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she thought labs had been drawn but was not certain and could
not recall the specific dates she had visited each ED. She denied
having had any imaging completed during the prior ED visits.
A review of systems was positive for facial swelling and
negative for tongue swelling, oropharyngeal swelling, sore
throat, dysphagia, chest discomfort, dyspnea, rash, pruritis,
abdominal pain, nausea, vomiting, change in bowel or bladder
habits, weight gain or loss, loss of appetite, and extremity
swelling. She denied any other medical complaints. She
denied any medical or surgical history, tobacco, alcohol, or
illicit drug use, and stated that she lived with her husband.
Vital signs were as follows: temperature 98.1 degrees
Fahrenheit; blood pressure 111/66 millimeters mercury;
heart rate 82 beats per minute, respiratory rate 20 breaths per
minute; and oxygen saturation 96% on room air. Physical
examination revealed an obese, White female sitting awake
and alert in no acute distress with significant diffuse swelling
of her face, which was most prominent in the periorbital
region without ecchymoses, erythema, or urticaria. Her
conjunctivae were without erythema. Her pupils were equal,
round, and reactive to light, and the extraocular motions were
intact and painless. There were no other abnormal respiratory,
cardiovascular, abdominal, or neurologic findings on
examination. A complete blood count, basic metabolic panel,
and chest radiograph (CXR) were ordered during the initial
workup of the patient. Based on CXR findings (Image 1), a
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Image 1. Posterior-anterior and lateral chest radiograph of a 54-yearold female with facial swelling.

computed tomography (CT) of the chest was obtained (Image
2). The patient had an uneventful stay in the ED.
CASE DISCUSSION (Attending Discussion)
The underlying cause of facial swelling can be difficult
to determine. In the case of this 54-year-old female, she had
undergone at least six evaluations prior to this particular
presentation. The true first visit was a case of a dental abscess,
and this started a pathway of continuing unsuccessful treatment
for an allergic reaction to the antibiotic. The physician should
consider a variety of possible etiologies for this swelling given
the protracted course and unsuccessful treatments.
An allergic reaction is arguably the most likely noninfectious
cause of the patient’s facial swelling in the absence of additional
clues. Antihistamines and steroids were used and were likely
appropriate. Perhaps these treatments did even help somewhat
with the true underlying cause of the swelling. If the antibiotic

Image 2. Computed tomography of the chest with intravenous
contrast of a 54-year-old female with facial swelling.
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was indeed the cause of the allergic reaction, then multiple rounds
of treatment should not have been required without additional
exposures to the allergen. This was the working diagnosis, which
was presumptive and incorrect.
Was a dental infection entirely ruled out? Such infections
can come in a variety of forms not the least of which would be
an abscess. Ludwig’s angina is a progressive and dangerous
bacterial infection that occurs in the submandibular space;
the origin is dental. The physical exam showed no oral/
mucosal swelling, redness or tenderness, and the face had a
similar exam. The subjective responsiveness to the treatment
of an allergy would also imply that infection is unlikely. In
fact, quite possibly steroids would have worsened such an
infection. Now that we have decided that we no longer think
that this could be allergic or infectious, what else is there?
Individuals with autoimmune disorders who are being
treated with steroids can have steroid-related facial swelling.
Cushing’s syndrome can lead to increased weight gain
including in the face. There are a variety of potential causes,
but iatrogenic steroid use is a common one. Regardless, the
fact remains that in this case the patient presumably had initial
improvement with steroids, and the initial steroid use was
insufficient to propagate such a syndrome.
Angioedema is yet another consideration for our patient’s
symptoms. Given her age, if she had the hereditary variety of
angioedema caused by a C1 esterase inhibitor deficiency, there
likely would be a personal or family history of a previous
event. Angioedema can also occur due to excessive bradykinin
in some patients on angiotensin-converting enzyme inhibitors.
In either scenario, the use of antihistamines and steroids is
controversial and without formal consensus of indication.
A complete blood count and basis metabolic panel were
ordered and noted for hypokalemia, mild leukocytosis,
and normocytic anemia as seen in the Table, but were not
otherwise suggestive of any paraneoplastic syndromes such as
syndrome of inappropriate anti-diuretic hormone.
The truly pivotal clue provided is that the patient’s
symptoms are in fact worse at night and better during the day.
The reason that this makes sense is because there is an issue
with the vasculature. The fact that it is worse at night has
nothing to do with circadian rhythm and you should suspect
superior vena cava (SVC) syndrome. If you see or diagnose
this condition once it will forever be in your differential and
the primary diagnosis in patients with that description. This
syndrome is essentially the sequelae of the backed-up flow to
the right heart through the SVC. It can of course lead to much
more severe symptoms but does not have to. The treatment
definitively would be to correct the underlying cause.
In evaluation, the plain film CXR shows mediastinal
widening with a probable mass. The follow-up computed
tomography (CT) of the chest indeed demonstrated a
circumferential mass around the SVC with narrowing of the
vessel. Specifically, there is a mediastinal mass measuring
8.4 x 6.1 x 5.3 centimeters (cm) with significant compression
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of the SVC as well as a 3-cm mass at base of neck right
side compressing the jugular vein. In addition, there was
attenuation of the upper/middle lobe segmental pulmonary
arteries and bronchi with post-obstructive, right upper lobe
pneumonitis, two pulmonary nodules representing metastatic
disease in right upper lobe, and a mass in right lobe of liver
compatible with metastatic disease.
Superior vena cava syndrome could most certainly have
caused the timing of symptoms the patient experienced. When
she was lying down sleeping at night, there was insufficient
flow through the SVC into the right atrium. The resulting
appearance would be edema of the face. When upright during
the day, gravity assists in the flow through the narrow vessel
to increase the return to the right heart. If the problem were
more directly gravity dependent, such as in congestive heart
failure, it would be more likely to see the edema in the lower
extremities and the swelling would subside when the person is
lying down.
Given that a more common cause of this syndrome is
due to malignancy, the steroids that were provided in the
patient’s care quite possibly were therapeutic in decreasing
inflammation, increasing the luminal diameter, and allowing
better flow to the heart. The underlying causes of this are
usually slow-growing, and it can be easy to miss this diagnosis
until the final realization despite multiple attempts.
CLINICAL DIAGNOSIS
Superior vena cava syndrome due to a mediastinal mass.
CASE OUTCOME
The management of this patient relied on finding a
diagnosis that explained her persistent facial swelling despite
treatment with steroids and antihistamines. The previous
diagnosis of allergic reaction at prior ED visits was not the
correct diagnosis for her clinical condition. Two diagnoses
that seemed plausible were SVC syndrome and malignancy,
both of which could contribute to the patient’s facial swelling.
A CXR (Image 1) indicated a possible mass that warranted
chest CT (Image 2), which established the diagnosis of SVC
syndrome secondary to a mediastinal mass.
The patient was transferred to another facility with
cardiothoracic surgeons and pulmonologists. The patient was
eventually diagnosed with small cell lung carcinoma with
metastases to the mediastinum, liver, and supraclavicular
lymph nodes. Upon follow-up of the patient, palliative
surgery was considered for her mediastinal mass and radiation
considered for the metastases. The final decision by the patient
for treatment is not known.
RESIDENT DISCUSSION
Superior vena cava syndrome is a collection of clinical
signs and symptoms resulting from thrombus formation or
tumor infiltration of the vessel wall causing either partial or
complete obstruction of blood flow through the SVC.1 When
Clinical Practice and Cases in Emergency Medicine

the SVC is obstructed, there is retrograde flow to the left and
right innominate (brachiocephalic) veins, which join to form
the SVC.1 Thus, blood is unable to return to the heart and
backs up into the head, neck, upper extremities and torso.1
This syndrome occurs in approximately 15,000 people
in the United States annually.2 Originally described as
being secondary to infection (tuberculosis or syphilitic
aortic aneurysm), now it is now generally considered to
result from cancer or thrombotic events.2 Most cases of
SVC syndrome are associated with advanced malignant
diseases that cause invasion of the venous intima or extrinsic
mass effect.2 Common causes include lung, breast, and
mediastinal neoplasms, with adenocarcinoma of the lung the
most common cause.2 Non-Hodgkin’s lymphoma and then
metastatic tumors are the second most common etiologies of
SVC syndrome, followed by benign or nonmalignant causes,
which comprise at least 40% of cases.1 Pacemaker wires and
semipermanent intravascular catheters used for hemodialysis,
long-term antibiotics, or chemotherapy are causes of
iatrogenic thrombus formation and SVC stenosis.1
Gradual compression of the SVC leads to edema and
retrograde flow. In thrombotic cases, this may result in an
abrupt onset of symptoms.3 Signs and symptoms include
swelling of the face, head, neck, breast, cough, dyspnea,
distended neck veins, orthopnea, and conjunctival suffusion;
collateral circulation leads to distension of superficial veins
in the chest wall.3 Other less common symptoms of SVC
syndrome include stridor, hoarseness, dysphagia, pleural
effusion, head plethora, headache, nausea, lightheadedness,
syncope, change in vision, altered mental status, upper body
edema, cyanosis, papilledema, stupor, and coma.1 Some rare
but serious clinical consequences reported in SVC syndrome
include cerebral edema and upper respiratory compromise
secondary to edema of larynx and pharynx.1
A physical exam maneuver associated with SVC
syndrome is Pemberton’s sign, which is positive when
bilateral arm elevation causes facial plethora.4 It has been
attributed to a “cork effect” resulting from the thyroid
obstructing the thoracic inlet, thereby increasing the pressure
on the venous system.4 Pemberton’s maneuver is a clinical
test for latent SVC syndrome caused by a substernal mass.5
If there is high clinical suspicion, imaging of the upper body
and vasculature should be completed including ultrasound
of the jugular, subclavian, and innominate veins to assess
for thrombus, CXR, CT of the chest, or magnetic resonance
imaging to assess for severity of the SVC obstruction.
Venography is the gold standard for diagnosing venous
obstruction.1Multidisciplinary cooperation among radiation
and medical oncologists and interventional radiologists is
needed to provide an early treatment.6 Treatment involves
chemotherapy and radiation for underlying cancer to reduce
the degree of obstruction. Dilation and stenting as well as
bypass of the SVC may be performed. Adjunctive therapies
may include diuretics and corticosteroids.1
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FINAL DIAGNOSIS
Superior vena cava syndrome
KEY TEACHING POINTS
• Superior vena cava syndrome is a collection of clinical
signs and symptoms resulting from either partial or
complete obstruction of blood flow through the SVC.
• SVC syndrome is most commonly due to cancer or
thrombotic events.
• Upper body and facial swelling, cough, and shortness of
breath are common symptoms.
• The swelling is commonly worse when the patient is lying
flat, which is more frequently at night.
• Treatment can involve chemotherapy and radiation;
dilatation, stenting, and bypass of the SVC; and diuretics
and steroids.
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Introduction: Soft tissue injuries are a common presenting complaint seen in the emergency
department following trauma. However, internal degloving injuries are not commonly seen by the
emergency provider.
Case Report: A 57-year-old male presented with right lower extremity pain, bruising, and swelling
after a low-speed bicycle accident five days prior. Physical examination revealed an edematous and
ecchymotic right lower extremity extending from the mid-thigh distally. Computed tomography of the
thigh demonstrated a hyperdense foci within the fluid collection suggesting internal hemorrhage and
internal de-gloving suggestive of a Morel-Lavallée lesion.
Discussion: The Morel-Lavallée lesion is a post-traumatic soft tissue injury that occurs as a result of
shearing forces that create a potential space for the collection of blood, lymph, and fat. First described
in 1853 by French physician Maurice Morel-Lavallée, this internal degloving injury can serve as a
nidus of infection if not treated appropriately. Magnetic resonance imaging has become the diagnostic
modality of choice due to its high resolution of soft tissue injuries. Treatment has been focused on
either conservative management or surgical debridement after consultation with a surgeon.
Conclusion: The emergency physician should consider Morel-Lavallée lesions in patients with a
traumatic hematoma formation to avoid complications that come from delayed diagnosis. [Clin Pract
Cases Emerg Med. 2020;4(4):642–643.]
Keywords: Morel-Lavallee; trauma; internal degloving.

INTRODUCTION
Trauma is a common presenting complaint to the
emergency department (ED) and is the leading cause of
morbidity, hospitalizations, and death in Americans 1-45
years old.1 Morel-Lavallée lesions are post-traumatic injuries
following blunt trauma to soft tissues and often can either
go undiagnosed or present weeks after the initial injury.2
Typically seen after a high-speed injury, the traumatic shearing
mechanism creates a potential space for fluid accumulation by
separating the subcutaneous tissue from the underlying deeper
fascial layers causing an internal degloving injury.2 This newly
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created space allows for the collection of blood, lymph, and
occasionally necrotic fat.2 There could be a delay in diagnosis
as these lesions often occur in patients with multisystem
trauma, which increases the likelihood of infection, tissue
necrosis, and pseudocapsule formation.3,4 We present a case
of a Morel-Lavallée lesion following a low-speed bicycle
accident that was treated with conservative management.
CASE REPORT
A 57-year-old male presented to the ED with right lower
extremity pain, bruising, and swelling after striking his leg
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on the sidewalk following a low-speed bicycle accident five
days prior. He noted no other injuries from the accident but his
leg had increased in size over the preceding several days and
began to develop wounds. He stated no past medical history
and took no medications on a daily basis.
Physical examination revealed an edematous and
ecchymotic right lower extremity extending from the midthigh distally (Image 1). There were areas of hemorrhagic
bullae along the medial thigh and there was a 1+ dorsalis
pedis pulse in the extremity. The remainder of the trauma
examination was within normal limits.
Ultrasonography revealed a 20 centimeters (cm) x 4 cm
x 14 cm hypoechoic fluid collection in the right medial thigh
(Image 2). Computed tomography of the thigh demonstrated a
hyperdense foci within the fluid collection suggesting internal

CPC-EM Capsule
What do we already know about this clinical
entity?
A Morel-Lavallée lesion is a post-traumatic soft
tissue injury that creates a potential space for the
collection of blood, lymph, and fat.
What makes this presentation of disease
reportable?
While typically presenting after a high-speed
injury, we present this case that occurred
following a low-speed bicycle accident.
What is the major learning point?
Emergency department management should
include consultation with a surgeon to determine
best treatment strategies.
How might this improve emergency medicine
practice?
Providers should be vigilant in their
examination of all injured areas, obtain
diagnostics studies, and surgical consultation
to prevent long-term complications.

Image 1. Large area of ecchymosis of the right lower extremity
with hemorrhagic bullae formation (arrow).

Image 2. Ultrasound of the right lower extremity depicting the
formation of a hypoechoic area between muscle and fascia (arrow).

hemorrhage and internal degloving injury suggestive of a
Morel-Lavallée lesion (Image 3).
The patient underwent bedside needle drainage of the fluid
collection by general surgery, which yielded over 500 milliliters
of sanguineous fluid. He was discharged with a compression
dressing and general surgery follow-up. The patient unfortunately
did not follow up with general surgery as an outpatient and
was seen in the ED several weeks later with a deep soft tissue
infection of the thigh requiring surgical debridement.
Volume IV, NO. 4: November 2020

Image 3. Computed tomography of the right lower extremity
showing an internal hemorrhage and internal degloving injury of
the thigh (arrow).
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DISCUSSION
Typically occurring after direct trauma to the pelvis,
thigh, or knee, a Morel-Lavallée lesion is caused by a
shearing force to an area with strong underlying fascia.5
Following disruption of the fascial layer, transaponeurotic
capillaries and lymphatic vessels become disrupted and leak
haemolymphatic fluids into the newly formed cavity.6 Over
time, blood is reabsorbed and replaced with serosanguinous
fluids, which can cause a sustained inflammatory response
and the formation of a cystic mass.5
Although the exact epidemiology is unknown, the
majority of Morel-Lavallée injuries are seen in those with
a body mass index of 25 or more following trauma with a
high-energy mechanism.5,6 Upon initial ED presentation,
a patient may have soft tissue swelling with or without
ecchymosis, skin contour asymmetry with hypermobility,
or a soft tissue fluctuance with minimal or no tenderness.5,6
Given many of these injuries do not become apparent until
after the initial injury, patients may also present in a delayed
fashion with decreased sensation, necrosis, and color
changes over the lesion.5,6
Magnetic resonance imaging is currently the imaging
modality of choice due to its high-contrast resolution,
multiplanar image acquisition, and enhanced anatomical
details as compared to other modalities.2 Computed
tomography is another diagnostic modality that can be used
because of its availability in the trauma setting but does not
easily allow for the characterization of soft tissue injuries.2
Ultrasonography has also been used in the diagnosis of
Morel-Lavallée lesions because of its low cost and the
allowance for dynamic imaging.2 However, ultrasonography
is highly operator dependent and cannot be performed on
areas with open wounds.2
Once diagnosed, ED management should include
consultation with a surgeon to determine best treatment
strategies to prevent long-term sequelae. Currently no
validated treatment algorithm exists for Morel-Lavallée
lesions and treatment has been based upon surgeon
preference, lesion size, and stage of the injury.5 Conservative
management can include compression dressings or aspiration
of fluid, while surgical options include open debridement,
limited incision with drainage, and sclerodesis of the injury.5
Complications from the injury or procedure can present
at any time during the patient’s course and can include
recurrence of the lesion, infection, necrosis, and contour
deformities of the affected area.5
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CONCLUSION
Morel-Lavallée lesions represent a rare but serious traumatic
injury that could lead to devastating long-term morbidity. The
emergency provider should be vigilant in his or her examination
of all injured areas and obtain diagnostics studies coupled with
surgical consultation to prevent long-term complications.
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Introduction: Chest pain is one of the most common causes of emergency department visits on an
annual basis and carries a high degree of morbidity and mortality if managed inappropriately.
Case Report: A 36-year-old male presented with four months of left-sided chest pain with dyspnea
on exertion. Physical examination and laboratory values were within normal limits. Chest radiograph
depicted diffuse interstitial nodular opacities throughout the lungs bilaterally with bilateral perihilar
consolidations. Computed tomography of the chest demonstrated mid and upper lung nodularity with
a perilymphatic distribution involving the central peribronchial vascular regions as well as subpleural
and fissural surfaces causing conglomerate in the upper lobes centrally with associated hilar and
mediastinal lymphadenopathy. The next day the patient underwent bronchoscopy with endotracheal
ultrasound and transbronchial biopsies and pathology revealed non-necrotizing, well-formed
granulomas embedded in dense hyaline sclerosis consistent with sarcoidosis.
Discussion: Sarcoidosis is a multi-system granulomatous disease characterized by noncaseating
granulomas on pathology. The worldwide epidemiology of sarcoidosis is currently unknown due
to many patients being asymptomatic. However, patients may present with a persistent cough,
dyspnea, or chest pain. Emergency department management should be aimed at minimizing longterm sequelae of the disease through obtaining labs and imaging after specialist consultation and
arranging urgent follow-up.
Conclusion: Although not one of the six high-risk causes of chest pain, sarcoidosis should be
included in the differential to minimize the risk of long-term morbidity associated with advanced
forms of the disease. [Clin Pract Cases Emerg Med. 2020;4(4):645–648.]
Keywords: Chest pain; pulmonary sarcoidosis; sarcoidosis.

INTRODUCTION
Chest pain is the second most common complaint seen by
emergency care providers and accounts for 6.4 million visits
annually.1 Emergency clinicians must be able to differentiate the
different causes of chest pain in order to minimize both acute
and long-term morbidity and mortality. Although not normally a
cause of short-term morbidity or mortality, pulmonary
sarcoidosis should be considered as an acute cause of chest pain
in the correct patient population and should be managed
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aggressively to prevent long-term complications from the
disease. We present a case of pulmonary sarcoidosis in a
36-year-old male that was managed with urgent consultations
and procedures to minimize his risk of long-term complications.
CASE REPORT
A 36-year-old White male presented to the emergency
department (ED) with a four-month history of left-sided chest
pain with associated shortness of breath on exertion. He described
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the pain as a dull ache that occurred at rest and was not worsened
by exertion. He also noted a chronic dry cough that he had for the
prior several years that was not associated with illness or exercise
and a 12-pound weight loss over the previous month. Past
medical history was noted for ureterolithiasis several years prior
and he took no medications on a daily basis. His last purified
protein derivative skin test was several months prior and was
negative. He also denied ever smoking or a family history of
autoimmune or inheritable disorders.
Upon arrival, his vital signs were all within normal limits
and his examination exhibited only scant wheezes and coarse
breath sounds in the left upper lobe. Egophony and whispered
pectoriloquy were both negative in the concerned area. He
also had no discernible skin lesions or clubbing.
Electrocardiogram showed a normal sinus rhythm with 82
beats per minute without any signs of ischemia. Laboratory
testing including a complete blood count, complete metabolic
profile, and troponin T test were all negative. Chest radiograph
(CXR) demonstrated diffuse interstitial nodular opacities
throughout the lungs bilaterally with bilateral perihilar
consolidations that were worse on the left (Image 1). Computed
tomography with intravenous contrast of the chest showed mid
and upper lung nodularity with a perilymphatic distribution
involving the central peribronchial vascular regions as well as
subpleural and fissural surfaces causing conglomerate in the
upper lobes centrally (Image 2). There was also mild symmetric
bilateral hilar and mediastinal lymphadenopathy.
After discussion with pulmonology, the differential
included lymphoma, tuberculosis, fungal infections, and

CPC-EM Capsule
What do we already know about this clinical
entity?
Sarcoidosis is a multi-system granulomatous disease
characterized by noncaseating granulomas that can
acutely present with chest pain or dyspnea.
What makes this presentation of disease
reportable?
Pulmonary sarcoidosis is an uncommon cause of
chest pain seen by the emergency physician.
What is the major learning point?
Emergency department management should be
aimed at specialty consultation with agreed upon
follow-up to prevent long term sequelae.
How might this improve emergency medicine
practice?
Although not one of the six high-risk causes of
chest pain, pulmonary sarcoidosis should be in
the differential to minimize the risk of longterm morbidity.

Image 2. Computed tomography of the chest with intravenous
contrast depicting mid and upper lung nodularity with a perilymphatic
distribution involving the central peribronchial vascular regions as
well as subpleural and fissural surfaces (arrow).

Image 1. Chest radiograph depicting diffuse interstitial nodular
opacities throughout the lungs bilaterally with bilateral perihilar
consolidations that were worse on the left (arrow).

Clinical Practice and Cases in Emergency Medicine

pulmonary sarcoidosis. The following day, the patient
underwent bronchoscopy with endotracheal ultrasound and
transbronchial biopsies. Bronchoalveolar lavage was negative
for fungal infections, acid-fast bacilli, and malignant cells.
Endobronchial biopsies revealed numerous non-necrotizing,
well-formed granulomas embedded in dense hyaline sclerosis.
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The patient was subsequently diagnosed with stage 3
pulmonary sarcoidosis and started on prednisone daily and
sulfamethoxazole/trimethoprim three times a week for eight
weeks. Following treatment, he had resolution in his symptoms.

bronchioalveolar lavage, and pulmonary function testing
should be performed in certain cases.3 CXR can show findings
of lung involvement categorized into four stages based on the
Scadding scale (Table).2

DISCUSSION
Sarcoidosis is a multi-system, granulomatous disease
without a known etiology. However, it is characterized by a
T-helper cell response to CD-4 lymphocytes and activated
macrophages that accumulate in the affected organs.2 Most
studies suggest that the pathogenesis is related to an
exaggerated immune response to an environmental factor,
microbe, or antigen in a genetically susceptible individual.3
Although the worldwide epidemiology of sarcoidosis is
difficult to ascertain due to a large proportion of patients being
asymptomatic, it has been estimated that 60 out of 100,000
adults in the United States will be affected by the disease.4
More than 80% of these cases will be diagnosed between the
ages of 20-50 with a second peak in incidence between 50-65
years of life.2,3 Females, nonsmokers, and Blacks are more
commonly diagnosed with the disease and 10% of cases will
be familial.2-4 Mortality has been estimated at between 2-5%
secondary to pulmonary complications, while morbidity can
be substantial due to poor outcomes in chronic sarcoidosis.5
The onset and presentation of sarcoidosis varies widely
depending on what organ system may be involved; so
maintaining suspicion for this diagnosis is crucial. The lungs
are the most commonly affected organ in the disease process,
with more than 90% of patients exhibiting pulmonary
symptoms.2 The liver, spleen, bones, skin, heart, and nervous
system may also be involved.2,3 Up to one third of patients are
asymptomatic at their time of presentation with findings
discovered incidentally.6
Clinical presentations most commonly include
unexplained or persistent cough, dyspnea, or chest pain.6,7
Additional symptoms such as fever, erythema nodosum, and
hilar lymphadenopathy (known as Löfgren syndrome) may be
seen.3,4 Extrapulmonary findings such as hypercalcemia,
nephrolithiasis, arthritis, and heart failure can be present and
should warrant further investigation.6 Heerfordt-Waldenström
syndrome is another classic syndrome of sarcoidosis that
includes uveoparotid fever and facial nerve palsies.2,3
Often, the diagnosis of sarcoidosis is not made until 3-6
months following the initial presentation.6 The three criteria
for the diagnosis of sarcoidosis include compatible clinical
and radiologic findings, histopathologic evidence of
noncaseating granulomas, and exclusion of other disease
processes.3 Laboratory studies should include a complete
blood count, a metabolic panel to include creatinine and liver
function testing, calcium levels in blood and urine, Vitamin D
assays, and an angiotensin-converting enzyme level.3 Testing
for the human immunodeficiency virus as well as tuberculosis
should also be performed.3 CXR, computed tomography of the
chest, flexible bronchoscopy with biopsies and
Volume IV, NO. 4: November 2020

Table. Scadding scale for staging of pulmonary sarcoidosis.
Stage Chest radiograph findings
I

Bilateral hilar lymphadenopathy

II

Pulmonary infiltrates and bilateral hilar lymphadenopathy

III

Pulmonary infiltrates

IV

Pulmonary fibrosis

Treatment for sarcoidosis is recommended for those with
active disease and who are symptomatic.4 Those with stage I and
who are asymptomatic need no treatment but do require annual
follow-up.3 First-line treatment for those with symptomatic stages
II or III is systemic corticosteroids and follow-up every three
months.3 Corticosteroids are also recommended for those with
serious extrapulmonary disease.3 Treatment with 20-40
milligrams of prednisone per day for four to six weeks and
tapering slowly if condition improves is the mainstay of therapy.3
Response to treatment is monitored every three to six months
using clinical response, pulmonary function testing, and CXR.3,7
Methotrexate is the most common second-line agent for
treatment of pulmonary sarcoidosis. Azathioprine,
leflunomide, and the TNF-alpha inhibitor infliximab are
reserved for those who cannot tolerate corticosteroids or those
with refractory symptoms and disease progression.3,4 Those
with severe pulmonary disease failing treatment or those
progressing to pulmonary fibrosis in stage IV need prompt
referral and evaluation for lung transplantation.3 Treatment is
also aimed at regular screening for and treatment of
complications such as cardiac sarcoidosis and heart disease as
well as pulmonary hypertension.
Recurrence and relapse are common in those with
pulmonary sarcoidosis.4 Those undergoing treatment with
corticosteroids and immunosuppressive medications are at
risk of the adverse effects such as diabetes mellitus,
hypertension, and opportunistic infections such as pulmonary
aspergillosis and Pneumocystis jirovecii.3,6 The most common
cause of sarcoidosis-related death in the United States is
respiratory failure related to pulmonary fibrosis.2,3,7
Pulmonary hypertension is likely to develop in those with
severe pulmonary fibrosis and chronic forms of the disease,
which is in itself an indicator for increased mortality and for
lung transplantation.2,6
CONCLUSION
Although emergency clinicians are trained in diagnosing
and treating the deadly causes of chest pain, they must take
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one step further when diagnosing a patient with a relatively
low-risk disease from an emergency medicine perspective that
carries a high degree of long-term morbidity. ED management
should be aimed at proper specialty consultation with agreed
upon follow-up in the symptomatic patient with consultation
to specialties as needed.
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Introduction: The number of nontraumatic dental pain emergency department (ED) visits continues
to substantially rise in frequency every year. While there are several methods for treating dental pain,
an inferior alveolar nerve block (IANB) is a non-narcotic alternative that provides instantaneous relief
of severe pain.
Case Report: A 59-year-old male presented to the ED from a dentist’s office for evaluation of a
right-sided headache with an associated episode of palpitations and near syncope that developed
while receiving an inferior alveolar nerve block. Computed tomography of the patient’s head revealed
multiple small foci of air in the right temporalis muscle and in the intracranial venous drainage
system. Given the patient’s history of dental procedure, the intravascular introduction of air and local
anesthetic was suspected.
Conclusion: Inferior alveolar nerve block procedures can have complications, including hematoma
formation, trismus, facial palsy, needle breakage, and in this case, intravascular injection and
cerebral air embolism. To perform a successful IANB, it is critical for providers to be familiar with
anatomical landmarks and to consistently perform aspiration to confirm that needle placement is not
intravascular. [Clin Pract Cases Emerg Med. 2020;4(4):649–652.]
Keywords: inferior alveolar nerve block; intracranial air embolism.

INTRODUCTION
Approximately two million patients present to the
emergency department (ED) with dental complaints annually,
which accounts for about 2% of total ED visits.1 The inferior
alveolar nerve block (IANB) is the most common injection
technique used in dentistry and is a non-narcotic option for
pain relief in the ED.2 An analysis of 10.1 million dental
complaint treatment plans from 2010-2013 from the
National Ambulatory Medical Care Survey revealed that
only 44% of patients received an analgesic while physically
being in the ED.1 Six percent of dental pain patients
received an injection of local anesthetic in the ED, and 35%
of dental pain patients received opioid medication.1 The
number of dental nerve blocks performed is expected to

Volume IV, NO. 4: November 2020

continue to rise as a viable alternative treatment for dental
pain during the current opioid epidemic.1
CASE REPORT
A 59-year-old male with a past medical history of
hypertension presented to the ED for evaluation of a right-sided
headache with an episode of palpitations and near syncope that
developed while receiving an IANB for a tooth extraction at a
dentist’s office. While his dentist was performing a dental block
with lidocaine and epinephrine, he developed acute onset of
severe right-sided headache accompanied by palpitations and
near syncope with “trouble keeping his eyes open.” The dental
extraction procedure was aborted and he was brought to the ED.
By the time the patient had arrived to the ED, his palpitations and
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near syncopal episode had subsided, but his right-sided headache
was persistent. The patient denied any other symptoms.
Vital signs at initial presentation included blood pressure of
190/80 millimeters of mercury; heart rate of 73 beats per minute;
respiratory rate of 20 breaths per minute; pulse oximetry 96% on
room air; and temperature of 98.4° Fahrenheit. Physical exam
revealed a middle-aged man in moderate discomfort from pain.
His head was normocephalic and atraumatic; no ecchymosis,
erythema, or crepitus was noted on his jaw or neck. His pupils
were 5 millimeters, equal, round, and reactive to light bilaterally,
and without objective ptosis. Cranial nerves II-XII were intact
and symmetrical bilaterally. He had 5/5 muscle strength in both
the upper and lower extremities bilaterally and 2+ bilateral patella
and Achilles deep tendon reflexes. The patient had no ataxia or
pronator drift and had a normal finger to nose.
Initial laboratory studies included a basic metabolic panel,
complete blood count, coagulation panel, thyroid stimulating
hormone level, and troponin. None of these labs demonstrated
any significant abnormalities. Twelve-lead electrocardiogram
was noted to be normal sinus rhythm with a rate of 63 beats
per minute with left axis deviation with high lateral T wave
inversion, nonspecific ST changes in anterior leads with no
change from previous. A chest radiograph was obtained and
was without infiltrates or evidence of cardiomegaly.
Computed tomography (CT) of the head without
intravenous (IV) contrast revealed multiple small foci of air
predominantly in the expected region of the intracranial
venous drainage system (Images 1 and 2). Multiple small foci
of air were also noted in the right temporalis muscle. Given
the patient’s history of dental procedure the possibility of
intravascular introduction of air and local anesthetic was
raised (Image 1). There was no evidence of hemorrhage or
acute territorial infarction or mass.
Given the findings on the CT head, a dedicated CT neck
with IV contrast was performed and showed residual punctate
foci of gas in the left transverse sinus and posterior right
cavernous sinus. Most of the previously seen bilateral
cavernous sinus gas noted on CT of the head was not present
on CT neck with IV contrast. The CT neck with IV contrast
also reported that the patient was noted to have tortuosity of
the extracranial internal carotid arteries with a short segment
of the retropharyngeal course at the level of the hypopharynx.
The patient was admitted to the intensive care unit for
continued neurologic and cardiovascular monitoring after
discovering the findings of intracranial venous air embolism and
air near the carotid sheath on CT from suspected intravascular
injection of local anesthetic. While hospitalized, the patient’s
headache completely resolved. The patient had a repeat CT of
his head and neck 24 hours later with near-total resolution of the
previously noted gas in the cavernous sinus region and no acute
intracranial infarct or hemorrhage. Neurology evaluated the
patient and recommended no additional imaging as repeat CT
demonstrated resolution of previously noted venous gas foci,
and recommended symptomatic treatment of headache if
Clinical Practice and Cases in Emergency Medicine
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What do we already know about this clinical
entity?
Inferior alveolar nerve block (IANB) is a nonnarcotic intervention that provides instantaneous
relief of severe dental pain.
What makes this presentation of disease
reportable?
Inferior alveolar nerve block in this case was
complicated by intravascular injection of
lidocaine with epinephrine and subsequent
cerebral air embolism.
What is the major learning point?
For successful nerve blocks, be familiar
with anatomical landmarks and consistently
perform aspiration to confirm needle placement
is not intravascular.
How might this improve emergency medicine
practice?
This case will inform emergency providers of
symptoms and management for intracranial air
embolism after IANB.

Image 1. Intracranial air noted on patient’s computed tomography
of the head. Arrow 1 indicates multiple foci of air within the right
temporalis muscle. Arrow 2 indicates a focus of gas within the
cavernous sinus, part of the intracranial venous drainage system.
Arrow 3 indicates focus of gas within the sphenoparietal sinus,
also part of the intracranial venous drainage system.
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development of symptoms that range from minor motor
weakness and headache to complete disorientation, hemiparesis,
convulsions, loss of consciousness, and coma.9-11 Even small
amounts of gas entering the arterial system can occlude
functional end arteries.9-11 Seizures caused by arterial gas emboli
typically do not respond to benzodiazepines. Barbiturates can
be used instead of benzodiazepines, but ultimately the treatment
goal for seizures caused by arterial gas emboli is to reduce the
size of the gas emboli. Ways to reduce the size of arterial gas
emboli include placing the patient in Trendelenburg or left
lateral decubitus position, administering 100% supplemental
oxygen, and coordinating initiation of hyperbaric oxygen,
which is the first-line treatment of choice.10,12,13 Cerebral venous
air emboli have a natural tendency to dissolve in flowing blood,
but persistent cerebral venous air embolism can result in stasis
and venous infarction.14,15

Image 2. Intracranial air noted on patient’s computed tomography
of the head. The arrows marked with 2 indicate multiple foci of
gas within the cavernous sinus, part of the intracranial venous
drainage system.

symptoms recurred. The patient was discharged that next day
with completely resolved symptoms.
DISCUSSION
Experienced providers perform successful IANBs with
familiarity of the anatomical landmarks for both the conventional
and modified nerve blocking techniques.2 The most important
clinical landmarks for IANB needle insertion are the coronoid
notch and the pterygomandibular raphe.2 The needle is inserted
into the highly vascular pterygomandibular triangle until bony
resistance is felt, and then the needle is minimally withdrawn 1-2
mm. It is then critical to perform aspiration to confirm placement
of needle is not intravascular.2 Aspirations positive for blood,
indicating intravascular placement, are documented to occur
about 15% of the time during IANB procedures, the highest
frequency of positive aspirations of all intraoral injections.3,4
The recommended local anesthetic for IANB is 1.8 cubic
centimeters of 2% lidocaine with epinephrine +/- bupivacaine for
longer duration.5 As was the concern for the patient in this case
report, one of the potential complications for IANB is the
accidental injection of lidocaine with epinephrine into the carotid
sheath because of its close anatomical proximity to the
pterygomandibular triangle. High-dose or accidental intravascular
injection of local anesthetic with vasoconstrictor may result in
cardiovascular or central nervous system toxicity with
predominant symptoms of hypertension, tachycardia, tachypnea,
syncope and/or vertigo, and more infrequent symptoms such as
tonic-clonic seizures or diplopia.5-8
Another potential complication of an IANB is intracranial
air embolism. Cerebral arterial gas embolism may cause sudden
Volume IV, NO. 4: November 2020

CONCLUSION
Inferior alveolar nerve blocks are a non-narcotic alternative
for providing relief to patients who present to the ED with dental
pain and are a very common outpatient procedure performed by
dentists for anesthesia prior to office procedures. However, IANB
procedures can have complications, including hematoma
formation, trismus, facial palsy, needle breakage, and in this case,
intravascular injection and cerebral air embolism. Frequent
review of anatomical landmarks, familiarity with both
conventional and modified nerve blocking techniques, and
consistent aspiration prior to injection with every IANB
procedure will help set the provider up for success in creating
analgesia and anesthesia while avoiding complications.
Emergency providers should be aware of potential complications
from inferior alveolar nerve blocks to allow prompt recognition
and proper treatment.
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Introduction: Neurological complaints are a common presenting symptom seen by the emergency
physician. However, the Miller-Fisher variant of Guillain-Barré syndrome is a rare cause of
neurological complaints seen in the emergency department.
Case Report: A 26-year-old male presented with dysphonia and bilateral hand and feet
paresthesia after a recent diarrheal illness. Examination revealed the absence of tricep,
brachioradialis, patellar and Achilles tendon reflexes bilaterally, and difficulty with phonation.
Lumbar puncture revealed the presence of anti-GQ1b antibodies, and the patient was diagnosed
with Miller-Fisher variant of Guillain-Barré.
Discussion: Miller-Fisher syndrome is an acute, autoimmune response that typically follows either
an upper respiratory or diarrheal illness. Typically associated with dysfunction of cranial nerves three,
four, and six, Miller-Fisher syndrome may present with facial paralysis, opthalmoplegia, arefexia, or
ataxia. Lumbar puncture with the presence of anti-GQ1b antibodies is indicative. Treatment could
include supportive respiratory care, intravenous immunoglobulin therapy, or plasmapheresis.
Conclusion: Miller-Fisher syndrome is a rare form of Guillain-Barré syndrome that the emergency
provider should include in the differential when faced with a patient with cranial nerve dysfunction.
[Clin Pract Cases Emerg Med. 2020;4(4):653–655.]
Keywords: Miller-Fisher syndrome; Guillain-Barré syndrome; neurological emergencies.

INTRODUCTION
Neurological conditions account for approximately 5%
of all emergency department (ED) visits annually and
mostly include the diagnoses of headache, dizziness,
weakness, and seizures.1 Rarely, however, does the
emergency provider evaluate a patient with either bilateral
descending paralysis or ophthalmoplegia. Miller-Fisher
syndrome, a variant of Guillain-Barré syndrome, is
characterized by the triad of areflexia, ataxia, and
ophthalmoplegia and can rapidly progress to respiratory
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failure.2 We present a case of Miller-Fisher syndrome in a
26-year-old male following a diarrheal illness.
CASE REPORT
A 26-year-old male presented to the ED due to four days
of progressive changes in his voice with associated
paresthesia in his hands and feet. He stated that when he
drank liquids he had difficulty swallowing and had reflux of
liquids out of his nasal passage. He did report a recent trip to
India followed by several days of diarrhea, which had
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resolved several weeks earlier. He also noted difficulty with
his vision but denied any weakness, difficulty with
ambulation, or recent upper respiratory tract infections. His
past medical history was negative, and he took no
medications on a daily basis.
Physical examination revealed a healthy appearing male
in no acute distress. When attempting to phonate, he had
decreased motion of the soft palate and pooling of salvia in
the oropharynx. His voice was markedly altered when asked
to phonate. Neurologic exam revealed 5/5 muscle strength in
the upper and lower extremities but absent triceps,
brachioradialis, patellar and Achilles tendon reflexes.
Subjective paresthesias were also noted in the hands and feet
bilaterally with difficulty discriminating two points.
Complete blood count, basic metabolic profile, and
magnesium levels were all normal. Computed tomography of
the head was also without abnormality. The patient
underwent lumbar puncture and was found to have a glucose
of 56 milligrams per deciliter (mg/dL) (reference range
40-70 mg/dL), protein 25 mg/dL (reference range 15-45 mg/
dL), and no bacterial growth on culture, but he had a positive
anti-GQ1b antibody consistent with Guillain-Barré
syndrome. Based upon his symptoms and clinical findings he
was diagnosed with the Miller-Fisher variant of GuillainBarré. He subsequently underwent intravenous (IV)
immunoglobulin G (IgG) therapy and had complete
resolution of his symptoms after six days of treatment.
DISCUSSION
First described in 1984 by Phillips and Anderson, MillerFisher syndrome is a rare variant of Guillain-Barré syndrome
and accounts for between 1-5% of all cases in western
countries but 15-25% of all cases in Asia.2,3 With a mean age
of onset of 43.6 years, Miller-Fisher syndrome affects males
twice as frequently as females annually.2,3 Typically preceded
by either an upper respiratory or diarrheal infection, the
disease has been associated with the cytomegalovirus,
Epstein-Barr virus, and Campylobacter jejuni.3,4
Although presentation can vary, the majority of patients will
present with a form of distal paresthesia coupled with dysfunction
of the cranial nerves.3,4 The classic triad of areflexia, ataxia, and
ophthalmoplegia is not seen in every patient and is dependent
upon the course and duration of illness.3,4 Neurologic symptoms
typically will not present until 8-10 days following an illness and
nadir six days following the initial presentation.5 Physical
examination may reveal facial paresis, distal hyporeflexia and
loss of vibratory and light-touch sensation in the distal
extremities.3-5 Bilateral dilated pupils and pharyngeal involvement
may also occur in patients with Miller-Fisher syndrome in the
absence of other neurologic symptoms.5
Although the clinical features are indicative of the disease,
lumbar puncture can further aid the emergency provider. The
combination of a normal cell count with increased protein in the
cerebral spinal fluid is classic, but normal protein levels do not
Clinical Practice and Cases in Emergency Medicine
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What do we already know about this clinical
entity?
Miller-Fisher syndrome is a variant of GuillainBarre syndrome that presents with distal paresthesia
coupled with dysfunction of the cranial nerves.
What makes this presentation of disease reportable?
Although presenting after a diarrheal illness, the
patient did not have the classic triad of areflexia,
ataxia, and ophthalmoplegia on examination.
What is the major learning point?
Miller-Fisher syndrome is diagnosed by the
presence of immune globulin G autoantibodies
to GQ1b in the cerbral spinal fluid and treatment
includes intravenous immunoglobulin and plasma
exchange therapy.
How might this improve emergency medicine
practice?
A high index of suspicion and early respiratory support
can prevent long term sequelae from complications
associated with Miller-Fisher syndrome.

essentially rule out the disease.3 The presence of IgG
autoantibodies to GQ1b in the cerebral spinal fluid is strongly
associated with Miller-Fisher syndrome and should be obtained
to further aid the clinician to rule in or out the diagnosis.
ED management should be aimed at symptomatic care and
respiratory support if needed. IV and oral steroids are no longer
recommended in the course therapy and may actually slow
recovery. IV immunoglobulin and plasma exchange therapy are
now the standard of care for those with Miller-Fisher syndrome.
Following treatment, the mortality is less than 5%, but
recurrence of the disease can occur between 5-10% of the time.
CONCLUSION
Although rarely seen by the emergency care provider,
Miller-Fisher syndrome should be included in the differential
diagnosis of patients who present with cranial nerve
dysfunction or descending paralysis following a recent illness.
When considered, lumbar puncture should be performed in the
ED and treatment should be initiated after consultation with
neurology to prevent progression of the disease.

The Institutional Review Board approval has been documented
and filed for publication of this case report.
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Introduction: Determination of medical stability for patients presenting with psychiatric complaints is
common for emergency clinicians. A thorough history and physical examination is important.
Case Report: A 53-year-old male presented to the emergency department (ED) with depression,
suicidal ideation, and decline in activities of daily living over six months. While his initial neurologic
examination was non-focal, subsequent re-evaluations demonstrated significant changes, and he was
ultimately diagnosed with Creutzfeldt-Jakob disease.
Conclusion: This case demonstrates how a detailed history of the present illness could have led
to a more accurate and timely medical disposition from the ED. [Clin Pract Cases Emerg Med.
2020;4(4):656–659.]
Keywords: Cruetzfeldt-Jakob disease; psychiatric evaluation.

INTRODUCTION
The incidence of psychiatric concerns as chief
complaints to the emergency department (ED) approaches
10%.1 Psychiatric patients have a higher incidence of
morbidity and mortality than the general population; so
it is important to use the ED encounter to ensure proper
disposition and treatment.2 The history and physical
examination are essential in the determination of medical
stability prior to a psychiatric admission. Many medical
conditions, including thyroid disorders, cerebrovascular
accident, and dementia can have presentations that either
manifest psychiatric symptoms or mimic psychiatric illness.
This case of Creutzfeldt-Jakob disease (CJD) highlights
several key points missed within the initial history and
physical exam that, if identified in the ED, should have led to
additional medical evaluation. While ultimately not changing
the outcome, earlier identification would have expedited
appropriate disposition of the patient. This case also

Clinical Practice and Cases in Emergency Medicine

highlights how an appreciation for several types of cognitive
error can improve patient care.
CASE REPORT
A 53-year-old, disheveled male presented to the ED with
complaints of anxiety and depression with concomitant suicidal
ideation. The patient noted worsening depression over the prior
four to six months. His anxiety and depression led him to quit
his job of 28 years as a bakery manager due to the inability
to concentrate or follow directions. He attributed this to his
worsening depression. The patient quit driving six days prior
to presentation after an episode of forgetfulness caused him to
run off the road. Review of systems revealed intermittent chest
pain as well as decreased appetite and a 20-pound unintentional
weight loss in the preceding several months, which the patient
attributed to overwhelming anxiety. His wife also described
multiple episodes in which he would blankly stare at nothing for
seconds before returning to baseline.
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The patient had a history of depression for many years
prior to this presentation. However, the patient had never
considered suicide or had difficulty with activities of daily
life (ADL) prior to the last four months. His primary care
physician documented normal physical examinations on
an office visit within the prior month for depression and
anxiety. His sertraline dose was increased by his primary care
physician without improvement in symptoms.
In the ED, the patient’s physical examination was
remarkable only for slow, tangential speech with repetitive
answers. Initial laboratory testing, including toxicology,
was unremarkable. Due to his chest discomfort at initial
presentation, two serial troponins were obtained before deeming
the patient medically stable. He signed a voluntary commitment
for psychiatric treatment and was admitted to the behavioral
health unit. On the inpatient psychiatric unit, the patient
continued with depression and anxiety. While he no longer
felt suicidal, he developed significant paranoia. His inattention
worsened and he became increasingly disoriented. His speech,
while slow, remained clear. However, despite several trials of
antidepressants and antipsychotics, his symptoms persisted.
Due to the progression of his symptoms over several
weeks, the patient was reevaluated medically. It was felt that his
neurologic status was related to his psychiatric illness. Several
days later, he developed brief episodes of an arm drop, as well as
frequent staring episodes. At that point, neurologic consultation
discovered deterioration when compared to previous neurologic
examination. His speech was now solely confabulation. While
strength and sensation remained intact, the patient now had
mildly increased tone. Magnetic resonance imaging (MRI) of his
brain, with and without contrast, a lumbar puncture (LP), and an
electroencephalogram (EEG) were obtained.
MRI with diffusion-weighted imaging demonstrated
high signal intensity/restricted diffusion in bilateral cerebral
cortices and basal ganglia. As depicted in the image, the
abnormality was more pronounced in the right hemisphere.

Image. A single, magnetic resonance imaging slice of diffusionweighted imaging of the patient’s brain. The image shows highintensity signaling in the right basal ganglia, indicated by the arrow.
The high-intensity signaling in the right basal ganglia is consistent
with Creutzfeldt-Jacob disease.

Volume IV, NO. 4: November 2020

CPC-EM Capsule
What do we already know about this clinical
entity?
While guidelines for evaluation of psychiatric
complaints exist, it is imperative to reevaluate
patients with persistent progression of
symptoms despite treatment.
What makes this presentation of disease
reportable?
Nearly a third of patients with Creutzfeldt-Jakob
Disease present with psychiatric complaints.
What is the major learning point?
Significant loss of daily life activities, neurologic
findings on examination and changes in
examinations should prompt a thorough medical
work up.
How might this improve emergency medicine
practice?
A thoughtful evaluation of patients presenting
with psychiatric complaints will provide best
practice patient care and ensure appropriate
resource utilization.

Such findings can be seen with CJD, encephalitis, toxic/
metabolic processes, and ischemic injury.
The EEG demonstrated slowing over the right hemisphere
with anterior rhythmic slowing consistent with a diffuse
encephalopathy. Cerebrospinal fluid (CSF) evaluation
demonstrated large amounts of T-tau protein and was
positive for CJD protein 14-3-3. These test results confirmed
the diagnosis of CJD. The patient continued to decline
cognitively; he was transitioned to hospice care and expired
within one month of initial presentation to the ED.
DISCUSSION
The history of present illness (HPI) and physical
examination are the most important aspects of assessing
medical stability of a psychiatric patient.3 Physicians
must avoid anchoring, confirmation bias, and diagnosis
momentum when evaluating patients presenting with
psychiatric complaints. Anchoring bias is the failure
to adjust decision-making process in the light of new
information.4 Confirmation bias is the tendency to seek out
information that supports the initial presumption, rather
than to refute the initial thought.4 Diagnostic momentum
exists when a label is placed on a patient or presentation,
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regardless of who places the label or how much information
they have in support of that label.4 In this case, in addition
to the HPI, the final diagnosis of CJD was made with
MRI, EEG, and CSF analysis. CJD can be diagnosed as
sporadic, familial, or iatrogenic.5 Sporadic is the most
common type with typical age of onset at 60.5 The figure
presents additional diagnostic detail regarding diagnostic
criteria of CJD.6 A variant clinical presentation of CJD is
characterized by psychiatric symptoms at an earlier stage

Figure. The diagnostic criteria for Creutzfeldt-Jakob disease.9
Amended from Centers for Disease Control and Prevention
diagnostic criteria.
EEG, electroencephalogram; CSF, cerebrospinal fluid; MRI,
magnetic resonance imaging; DWI, diffusion-weighted imaging;
FLAIR, fluid attenuated inversion recovery.

with longer clinical deterioration and death at a younger
age.5 Nearly one third of cases of variant CJD initially
present with depression, emotional lability, behavioral
changes, loss of appetite, and insomnia.7,8
In the case presented, rapid loss of ADLs and markedly
worsening depression should have led to a broader differential
diagnosis and expedited the patient’s disposition and care.
The differential diagnosis for rapidly progressive dementia
includes, but is not limited to, heavy metal toxicity, thyroid
disorders, autoimmune disorders, vasculitis, sarcoidosis, viral
or bacterial encephalopathies, and vitamin deficiencies, as
well as CJD.6,10 While CJD will rarely be diagnosed in the ED,
it is important to note the progressive decline presented in the
HPI and to begin the appropriate medical evaluation.6,8
Clinical Practice and Cases in Emergency Medicine

When evaluating a patient with rapidly progressive
dementia, the work-up should include a complete blood
count, comprehensive metabolic panel, thyroid function,
and computed tomography of the brain. In consultation
with neurology, other diagnostic studies may be warranted,
including serology for neurosyphilis, paraneoplastic
antibodies, or limbic encephalitis.11 In a prospective study of
more than 500 patients with psychiatric illnesses, nearly 20%
of the patients’ psychiatric illnesses could be attributed to
medical ailments.12
MRI is more than 90% sensitive in the diagnosis of sporadic
CJD.7 MRI images from patients with CJD often display patchy
and extensive anomalies in more than one cortical region.7
Importantly, appropriate personal protective equipment (PPE)
should be worn when performing an LP on someone suspected
of having CJD. Ideally, disposable items should be used when
collecting the CSF fluid; these should be incinerated as to avoid
transmission of the prion protein.13 WHO guidelines on PPE for
procedures provide a valuable resource for clinicians evaluating
patients with suspected prion protein disease.13
CJD symptoms are caused by an abnormal accumulation
and/or metabolism of prion proteins. The mutation in the prion
protein results in the production of protease-resistant prion
proteins, which cause nerve damage resulting in a variety
of clinical presentations of the disease.6 For most patients
diagnosed with CJD, rapid clinical progression from normal
functioning to death occurs in approximately one year.6 CJD is
ultimately fatal in all cases.6
CONCLUSION
As the 2017 American College of Emergency Physicians
clinical policy acknowledges, no laboratory or imaging
studies are currently available to definitely and rapidly obviate
all medical illnesses in psychiatric patients from the ED.2
Further supporting this is the 2017 American Association
for Emergency Psychiatry comments that a thorough history
and physical, including vital signs and a mental status
examination, are of paramount importance when determining
medical stability for patients with psychiatric illnesses.14
In the case presented, rapid loss of ADLs with behavioral
changes should have increased the clinicians’ suspicion for a
medical etiology. Further medical testing was indicated prior
to determination of medical stability and admission to the
behavioral health unit. This case highlights that recognition of
concerning findings within the HPI and physical examination,
as well as appreciation for minimization of cognitive
bias, are important for identification of medical illnesses
associated with psychiatric presentations and are necessary for
appropriate disposition and treatment.

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: While the electrocardiogram (ECG) for pulmonary embolism typically shows tachycardia or
evidence of right heart strain, it can demonstrate ischemic changes similar to acute coronary syndrome.
Case Report: The patient in this case presented with syncope, chest pain, and an ECG showing
an anterior acute myocardial infarction (AMI) without evidence of right heart strain. His cardiac
catheterization showed no coronary artery occlusions, but some signs of pulmonary embolism (PE),
which was confirmed on computed tomography angiography of the chest.
Conclusion: This case demonstrates that PE should be high on the differential for AMI and describes
an uncommonly encountered mimic for classic ST-elevation myocardial infarction ECG changes.
Further diagnostics to confirm the diagnosis should be obtained when indicated. [Clin Pract Cases
Emerg Med. 2020;4(4):660–663.]
Keywords: Pulmonary embolism; STEMI; chest pain; syncope.

INTRODUCTION
Acute myocardial infarction (AMI) and pulmonary
embolism (PE) can present in similar ways: chest pain;
shortness of breath (SOB); and diaphoresis.1,2 One challenge
for AMI presenting with an ST-elevation myocardial infarction
(STEMI) is the speed at which patients are supposed to be
taken to the catheterization lab.3 The current goal for doorto-balloon time is 90 minutes, but studies are looking at
potentially shortening these times.4 Furthermore, studies that
have sought to shorten door-to-balloon time have come with
a concomitant increase in negative catheterizations or, noncardiac, etiologies for the patient’s symptoms.4
CASE REPORT
A 56-year-old male with history of multiple myeloma
status post-bone marrow transplant on suppressive therapy,

Clinical Practice and Cases in Emergency Medicine

hypertension, and peripheral neuropathy presented to the
emergency department (ED) after a syncopal episode, where
he was found in the bathtub by his family with his eyes
rolled back. Upon initial examination, the patient complained
of mild chest pain. Upon arrival to the ED, the patient was
found to be tachycardic with a pulse of 108 beats per minute,
tachypneic with 24 breaths per minute, a blood pressure of
95/68 millimeters mercury, and oxygen saturation of 100%
on room air. An electrocardiogram (ECG) demonstrated ST
elevations in V1 through V3 with reciprocal changes in the
inferior leads (Image 1).
High-sensitivity troponins were obtained and were
elevated to 0.20 nanograms (ng) per milliliter (mL) (reference
range: normal <0.04 ng/mL). The patient was taken to the
cardiac catheterization laboratory where he underwent
percutaneous coronary intervention (PCI), which did not
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What do we already know about this clinical entity?
Pulmonary embolisms (PEs) have a variety
of presentations, including acute ST-elevation
myocardial infarctions (STEMI), chest pain, shortness
of breath, and syncope as documented by several case
reports in the literature.
What makes this presentation of disease reportable?
When PEs present as STEMIs there is typically
evidence of right heart strain on electrocardiogram
(ECG). In this case, no right heart strain was noted on
the ECG.

Image 1. Acute anterior myocardial infarction with ST-segment
elevations in V1 through V3 (black arrows) and associated reciprocal
changes in leads II, III and aVF (white arrows).

reveal severe coronary artery disease (Image 2) but did show
hyperdynamic left ventricle with an ejection fraction >70%
on ventriculography, tachycardia, and low left ventricular
end-diastolic pressure indicating low filling pressures with
suspicion for reduced preload. This was concerning for
hypovolemia or pulmonary embolus.
Computed tomography angiography (CTA) of the
chest was obtained showing submassive PE as well as right
ventricular strain with a right ventricle to left ventricle ratio of
1.2 suggestive of cor pulmonale (Image 3).
It was later reported after cardiac catheterization that
the patient had had increased bilateral leg swelling and
discomfort as well as dyspnea on exertion for several weeks
preceding his presentation to the ED, which he attributed
to his neuropathy following chemotherapy. The patient was
started on a continuous heparin infusion, and repeat ECG
demonstrated resolution of anterior ischemic changes. Venous
duplex ultrasound of the bilateral lower extremities was
obtained on hospital day two and demonstrated a partially
occlusive venous thrombus in the left popliteal, peroneal,
and posterior tibial veins. The patient underwent catheterassisted thrombolysis on hospital day three. He was started on
apixaban 10 milligrams (mg) twice daily for the first week,
followed by 5 mg twice daily, and discharged home in stable
condition.
DISCUSSION
Differentiating between myocardial infarction and PE can
be difficult based on initial symptoms alone because they can
have similar presentations. PE can present with ST-segment
elevations, making it important to consider other conditions
that can mimic STEMI.5 The patient presented with syncope
and dyspnea. Due to time pressures secondary to the doorto-balloon time mandate, his initial history was appropriately
brief. Based on the ECG showing ST-segment elevations
in leads V1-V3 with reciprocal changes, STEMI was
diagnosed and he was taken directly for emergency cardiac
catheterization. His elevated troponin lent more evidence to
Volume IV, NO. 4: November 2020

What is the major learning point?
Have pulmonary embolism on your differential
diagnosis even if the ECG shows a STEMI with no
evidence of right heart strain.
How might this improve emergency medicine
practice?
The case highlights the importance of having a broad
differential for STEMI seen on ECG, including PE,
even without any evidence of right heart strain.

a diagnosis of acute coronary syndrome. When reviewing the
ECG in this case, no evidence of right heart strain was present
unlike in other cases noted in the literature.6-9

Image 2. Percutaneous coronary intervention with arrows pointing
to the left circumflex (LCx) and left anterior descending (LAD)
arteries with no stenosis.
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CONCLUSION
Since ST-segment elevations are associated with
multiple diagnoses such as AMIs, pericarditis, and early
repolarization, it is not only important to keep a differential
broad but to obtain a thorough history. Clinical history
affects the interpretation of ECGs, leading clinicians to
search for specific ECG findings or alerting them to other
diagnoses that may not have been in the initial differential.14
Although emergency physicians have increased time
pressure to expedite cardiac catheterization on patients
with STEMI on ECG, this pressure can result in increased
incorrect activations. While PE presenting as a STEMI is a
rare phenomenon, there have been several reported cases.6-9
Obtaining good initial history, despite mandated time
limits, can help further guide the differential to differentiate
between PE and STEMI.

Image 3. Axial image from computed tomography angiogram of the
chest demonstrating significantly dilated right ventricle (arrow) and
filling defect consistent with pulmonary embolism (yellow arrow) .

History of syncope, unilateral leg swelling or pain,
deep venous thrombosis, sudden dyspnea, recent surgery,
or hemoptysis all increase the probability of a PE while the
absence of dyspnea, and tachypnea reduce the probability of a
PE.1 However, no one symptom alone can point to any specific
diagnosis. Further testing, such as an ECG, can help narrow the
differential when history alone is inadequate. Typically, PEs
present as sinus tachycardia on ECG but they can also have ECG
findings suggestive of acute right ventricular (RV) strain, such
as deep T-wave inversions in leads V1, V2 and V3, complete
or incomplete right bundle branch block, or S1Q3T3.10 While
rare, there have been several documented cases of PE presenting
with ST-segment elevation mimicking anterior wall MI.6-9 This is
likely due to acute RV strain and poor left ventricular (LV) filling
resulting in decreased blood flow to the coronaries.11
Massive PE is defined as a PE with sustained hypotension,
need for inotropic support, or persistent bradycardia.12
Submassive PEs are typically normotensive but have either
myocardial ischemia as evidenced by an elevated troponin
or B-type natriuretic peptide, or RV dysfunction visualized
typically on ultrasound or an RV to LV ratio of greater than 0.9
on imaging.12 Lastly, uncomplicated PEs have no ventricular
dysfunction of myocardial ischemia and are normotensive.12
In this case, CTA chest demonstrated RV dysfunction,
which was not seen on the ECG. The finding of RV
dysfunction in patients who present with anterior AMIs on
ECG is demonstrated several times in the literature.6-9 The
patient in this case met criteria for a submassive PE due
to his normotension, elevated troponin, and visualized RV
dysfunction. The RV does not begin to dilate until there is
greater than 50-70% occlusion of the pulmonary vasculature.12
The dilation of the RV distorts the septum and the LV leading
to eventual ventricular desynchrony as well as ST-segment
elevations on the ECG.13
Clinical Practice and Cases in Emergency Medicine

The Institutional Review Board approval has been documented
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Introduction: Dermatology complaints account for 3.3% of emergency department (ED) visits per
year. Most rashes are benign, but there are a select few that emergency physicians must be familiar
with as delay in treatment could be life threatening.
Case Report: A well-appearing, 76-year-old male presented to the ED with multiple coalescing pustules
to his palms and soles and was transferred to the nearest tertiary care hospital for dermatology consult.
He was diagnosed with palmoplantar pustulosis and discharged home with a five-day course of
clobetasol propionate 0.05% cream twice daily and outpatient dermatology follow-up.
Conclusion: Palmoplantar pustulosis is an uncommon skin condition characterized by recurrent
eruptions of sterile pustules localized to the palms and soles. Emergency physician awareness of this
rare diagnosis may help prevent hospital admissions and lead to earlier initiation of treatment with
outpatient dermatology follow-up. [Clin Pract Cases Emerg Med. 2020;4(4):664–667.]
Keywords: Palmoplantar pustulosis; rash; emergency medicine.

INTRODUCTION
The chief complaint of rash is a common reason patients
present to the emergency department (ED). It is estimated
that dermatology complaints account for 3.3% of all ED
visits per year.1 Although patients who present to the ED with
rashes are usually well appearing and can be treated with
outpatient management, there are a select few conditions that
emergency physicians must be aware of as proper diagnosis
and treatment could prevent further complications and even
death. Palmoplantar pustulosis (PPP) is an uncommon,
chronic skin condition characterized by recurrent eruptions
of sterile pustules localized to the palms and soles.2 Because
it is an uncommon diagnosis data pertaining to it is limited.
It is thought that PPP usually develops in middle-aged
adults, 50-69, and occurs more in females.3 Classical findings
of PPP include eruptions of sterile pustules on the palms and/
or soles with associated scaling, erythema, pruritus, burning,
and/or pain.4,5 The diagnosis is based primarily on history
and physical.
First-line treatment includes topical corticosteroids
and smoking cessation; more advanced therapy includes

Clinical Practice and Cases in Emergency Medicine

oral retinoids, photochemotherapy, immunosuppressants
and, if there is no improvement, anti-tumor necrosis factor
drugs.6,7 The patient we describe presented with an acute
rash to the palms and soles consistent with this disease with
no history of psoriasis or skin disorders. Due to the rarity
of this disease and broad differential at presentation, the
patient was transferred to a nearby tertiary care center with
dermatology referral. The more that is known about PPP, the
sooner patients can be diagnosed correctly and started on the
appropriate course of treatment.
CASE REPORT
A 76-year-old male, daily smoker, with a history of
chronic obstructive lung disease, peptic ulcer disease,
prostate cancer status post prostatectomy in 1996,
presented to the ED with a new rash to his palms. The rash
started four to five days prior and had been progressively
worsening without pain or pruritus. He admitted to using
a furniture polish without gloves the day prior to the
rash starting but had used it in the past without any side
effects. He denied any systemic symptoms, recent illnesses,
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new or current medications, or sexual activity. On initial
presentation, the patient’s blood pressure was 119/66
millimeters of mercury, heart rate 76 beats per minutes,
temperature 36.7º° Celsius and his oxygen saturation
was 99% on room air. Physical exam revealed multiple,
coalescing pustules on background erythema on the palms
and soles (Images 1 and 2) with a few diffusely scattered
pustules to his back (Image 3) and abdomen. There was no
mucosal involvement.
Workup in the ED included a complete blood count,
comprehensive metabolic panel, C-reactive protein,
erythrocyte sediment rate, herpes simplex virus, hepatitis
panel, gonorrhea, chlamydia, and syphilis testing. Due
to all labs being within normal limits, the decision was
made to transfer to a nearby tertiary care center for urgent
dermatology referral. During his admission, he was evaluated
by dermatology and hematology. Lab work showed a
20.6% monocytosis (normal monocyte range 2-8%) but
was otherwise unremarkable, and a potassium hydroxide
prep was negative for fungal infection. Skin biopsy results
showed acute spongiolitic dermatitis with subcorneal pustules
composed of neutrophils, consistent with pustular psoriasis.
He was diagnosed with PPP and discharged home after five
days with clobetasol propionate 0.05% cream twice daily and
outpatient dermatology follow-up.

CPC-EM Capsule
What do we already know about this clinical
entity?
Palmoplantar pustulosis is characterized by
sterile pustules to the palms and/or soles;
treatment includes clobetasol propionate cream
and smoking cessation.
What makes this presentation of disease
reportable?
The patient had no history of skin conditions and
had an acute eruption of a rash that is not commonly
seen in the emergency department.
What is the major learning point?
Palmoplantar pustulosis is a rare but benign
skin condition that emergency physicians
should be aware of to aid in early diagnosis and
initiation of treatment.
How might this improve emergency medicine
practice?
Awareness of this rare diagnosis may help prevent
hospital admissions and lead to earlier initiation
of treatment.

DISCUSSION
Palmoplantar pustulosis is an uncommon skin
disorder with a presumed prevalence of less than 1% of
the population.2 It is characterized by recurrent eruptions
of sterile pustules primarily localized to the palms and/or
soles.2 Some consider PPP to be a subtype of psoriasis, but
others suggest it is a separate entity.5 It is thought that PPP

Image 2. Patient’s feet with black arrows pointing to pustules on
the soles consistent with palmoplantar pustulosis.

Image 1. Patient’s palms with black arrow pointing to coalescing
pustules with surrounding erythema and white arrow pointing to
pustules with scaling consistent with palmoplantar pustulosis.
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usually develops in middle-aged adults, 50-69, and occurs
more often in females.3 While the pathogenesis is unknown,
studies have suggested an inflammatory process that destroys
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CONCLUSION
Palmoplantar pustulosis is an uncommon skin disorder
that is characterized by recurrent eruptions of sterile pustules
primarily localized to the palms and/or soles. Emergency
physician awareness of this rare diagnosis may help prevent
hospital admissions and lead to earlier initiation of treatment
with outpatient dermatology follow-up.

The Institutional Review Board approval has been documented
and filed for publication of this case report.

Address for Correspondence: Anne Dulski, DO, Kent Hospital,
Department of Emergency Medicine, Warwick, Rhode Island, 455
Toll Gate Road, Warwick, RI 02886. Email: adulski@kentri.org.

Image 3. Scattered pustules with surrounding erythema on the
patient’s back as indicated by the black arrows.

the acrosyringium (intraepidermal eccrine sweat ducts)
and a possible association with increased interleukin-8,
interleukin-17, tumor necrosis factor-alpha, interleukin-22,
and interferon-gamma.8 Proposed environmental factors that
may contribute to the onset of PPP include smoking, stress,
infection, genetics, and cessation or initiation of certain
medications.4,9 The associated symptoms of scaling dry
skin can lead to painful cracks and fissures that can make
activities of daily living challenging and have a negative
impact on a patient’s life.10
Diagnosis is based on history and physical examination
because lab work is usually unremarkable. Skin biopsies
are often not necessary but may help in supporting the
diagnosis if there is uncertainty.2,5 The recommended firstline treatment for PPP is high potency clobetasol propionate
0.05% cream twice daily for at least four weeks.9,11 In
addition to a steroid cream, first-line treatment options
include daily living changes. Research has found a strong
association between PPP and smoking; and patients who
successfully quit have been found to have a decrease in
their symptoms and recurrence rate.4 In addition to smoking
cessation, other behavioral changes include daily skin
moisturizing and avoidance of skin irritants. Due to the rarity
of this skin condition, there remains incomplete consensus
of the best treatment; however, topical steroids have been
found to be the most effective and have the least amount of
side effects. Other treatment options include oral retinoids
and photochemotherapy, but side effects of both limit their
use for second-line therapy.12,13 Palmoplantar pustulosis is
a chronic recurrent skin condition and many patients will
need to be on lifelong therapy for symptomatic relief and to
decrease recurrence rate.14
Clinical Practice and Cases in Emergency Medicine
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Introduction: Sepsis commonly brings patients to the emergency department (ED). Patient outcomes
can vary widely. In some cases, rare complications of sepsis such as autoimmune hemolytic anemia
can occur.
Case Report: A 68-year-old female presented with sepsis secondary to infected nephrolithiasis. The
patient had signs and symptoms consistent with hemolysis upon arrival to the ED. Her hemolysis
progressively worsened over a two-day period leading to a diagnosis of warm autoimmune hemolytic
anemia. She responded well to treatment; however, her condition began to worsen due to a new
infection caused by perforated colonic diverticula. The patient ultimately expired from complications of
her perforated colonic diverticula.
Conclusion: It is crucial that emergency physicians understand the risk factors, symptoms,
pathophysiology, and treatment of this rare complication of sepsis so that favorable patient outcomes
can be achieved. [Clin Pract Cases Emerg Med. 2020;4(4):668–670.]
Keywords: Autoimmune hemolytic anemia; sepsis; sepsis-induced autoimmune hemolytic anemia.

INTRODUCTION
Globally, it is estimated that between 20-30 million
people develop sepsis annually and that eight million
will die each year.1 Prompt treatment and identification
of the infectious etiology is key in preventing end-organ
damage and or death. In rare instances, patients can develop
complications from sepsis; one such complication is
autoimmune hemolytic anemia. This patient’s complicated
hospital course offers valuable insight on sepsis-induced
autoimmune hemolytic anemia.
CASE REPORT
A 68-year-old female with a past medical history of atrial
fibrillation, deep vein thrombosis, pulmonary embolism,
nephrolithiasis, diverticulitis, and asthma presented with
two days of flank pain, abdominal pain, subjective fever,
nausea, vomiting, and diarrhea. On physical exam the patient
was noted to have bilateral costovertebral angle tenderness,
mild diffuse abdominal pain, scleral icterus, and a negative
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Murphy’s sign. Her blood pressure was 80/64 millimeters of
mercury, heart rate 116 beats per minute, and temperature 97.9
degrees Fahrenheit.
Initial laboratory values demonstrated a leukocyte count
of 26,400 microliters (µL) (reference [ref] range 4000-10,000/
µL); hemoglobin 9.7 milligrams per deciliter (mg/dL) (ref
range 11.4 – 15 mg/dL); total bilirubin 8.5 mg/dL (ref range
0.3 – 1.0 mg/dL); direct bilirubin 1.5 mg/dL (ref range 0.0
– 0.2 mg/dL); lactic acid 6.6 millimoles per liter (mmol/L)
(ref range 0.67-1.8 mmol/L); and creatinine 2.37 mg/dL (ref
range 0.7-1.3 mg/dL). The patient’s urine was positive for
nitrites (ref negative result), leukocytes (negative), and blood
(negative). A non-contrast abdominal computed tomography
demonstrated a left renal pelvic stone and evidence of
sigmoid diverticulosis without diverticulitis. Broad-spectrum
antibiotics, fluids, and vasopressors were started immediately.
The patient was started on intravenous (IV) ceftriaxone,
metronidazole, and vancomycin. Five hours after her arrival
she was switched to cefepime and vancomycin.
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Urology was consulted and opted to emergently place
a left renal stent to alleviate the obstruction. On the second
day, her hemoglobin decreased to 5.8 grams (g)/dL (ref
range 12-16 g/dL) requiring a blood transfusion with
two units of packed red blood cells. Prior to transfusion,
she was found to have a positive direct Coombs test and
spherocytes on the peripheral blood smear. There were no
schistocytes on her peripheral blood smear (which can be
seen in microangiopathic hemolytic anemia and disseminated
intravascular coagulation). She was diagnosed with warm
autoimmune hemolytic anemia secondary to sepsis. The
patient’s key lab values at the time of diagnosis can be seen
in Table. Cephalosporin-induced hemolytic anemia was
considered; however, the patient was hemolyzing prior to
presenting to the ED, which made sepsis a more likely culprit.
The patient was started on IV methylprednisolone 60 mg
every six hours. Over the next 24 hours the patient’s signs and
symptoms of hemolysis began to improve.
On the eighth day of the patient’s hospital course her
autoimmune hemolytic anemia began to worsen due to a new
infectious process. Her condition deteriorated rapidly, which
lead to septic shock. An abdominal computed tomography was
performed and demonstrated pneumoperitoneum, abscess,
and viscous perforation. She underwent an exploratory
laparotomy, which revealed peritonitis due to several perforated
colonic diverticula, and resulted in a hemicolectomy and
sigmoidectomy. Shortly after being transferred to the intensive
care unit postoperatively, the patient underwent cardiac
arrest. The healthcare team was unable to obtain the return of
spontaneous circulation and the patient expired.
DISCUSSION
Autoimmune hemolytic anemia is a rare blood cell
disorder with an incidence of 1-3 per 100,000 people per
year.2 This disorder can be broken down into primary
(idiopathic) and secondary (due to a known trigger).3

Table. Patient’s laboratory data upon diagnosis of warm
autoimmune hemolytic anemia.
Reference range

Patient’s labs
upon diagnosis

Hemoglobin

11.4-15 mg/dL

5.8 mg/dL

Hematocrit

31-42%

17%

Platelet

150 – 450 K/µL

204

Total bilirubin

0.3-1.0 mg/dL

33.5 mg/dL

Direct bilirubin

0.0-0.2 mg/dL

20.6 md/dL

Haptoglobin

44-215 mg/dL

<30 mg/dL

Lactate dehydrogenase

140-271 IU/L

657 IU/L

Variable

mg, milligram; dL, deciliter; µL, microliter; K, thousand; IU,
international unit; L, liter.
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What do we already know about this clinical
entity?
Autoimmune hemolytic anemia is a rare
complication of sepsis.
What makes this presentation of disease
reportable?
There are few published case reports on sepsisinduced autoimmune hemolytic anemia.
What is the major learning point?
This case highlights the epidemiology,
pathophysiology, signs, symptoms, and treatment
for autoimmune hemolytic anemia.
How might this improve emergency medicine
practice?
Understanding this rare complication of sepsis will
help providers diagnose and treat the disease.

Furthermore, there are two distinct types, cold agglutininmediated autoimmune hemolytic anemia and warm
autoimmune hemolytic anemia.4 Warm autoimmune
hemolytic anemia occurs far more often than the cold
variant.5 Between 70-80% of autoimmune hemolytic anemia
cases in adults are the warm variant.2,6 This blood cell
disorder has several etiologies. These include infection,
malignancy (chronic leukocytic leukemia), autoimmune
disorders (systemic lupus erythematosus), and many
medications (most notably cephalosporins).2,4,7,8
Warm autoimmune hemolytic anemia is an example of a
type II hypersensitivity reaction. The pathophysiology behind
this disorder involves immunoglobulin G antibodies attacking
red blood cells, resulting in extravascular hemolysis.8 These
immunoglobulins react with red blood cells at temperatures
near 37ºC.3 This causes red blood cells to be coated with
antibodies that signal the immune system to destroy the red
blood cells.2 The host’s red blood cells are destroyed in an
antibody-dependent manner that is carried out by cytotoxic
CD8+T cells and natural killer cells within the spleen.2 Splenic
macrophages also play a significant role in the extravascular
hemolysis of the host’s red blood cells, primarily through
phagocytosis.5 The complement system contributes to a
lesser degree in warm autoimmune hemolytic anemia vs cold
agglutinin disease.2,6
Patients typically present with signs and symptoms of
anemia and hemolysis. Symptoms include pallor, jaundice,
669
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splenomegaly, and dark urine.3,5,8 These symptoms are
not specific and can present in a variety of disorders.
However, if the clinical picture aligns with this disorder
(eg, recent cephalosporin use, infection, malignancy) and
these symptoms present, then warm autoimmune hemolytic
anemia should be on the clinician’s differential diagnosis.
Laboratory findings include reduced hemoglobin, hematocrit,
and haptoglobin. Patients will also have elevated lactate
dehydrogenase and indirect bilirubin.5,6,7 The peripheral
blood smear will demonstrate spherocytosis.5 The presence
of hemolytic anemia, positive direct Coombs test, and
spherocytes are required to make a diagnosis of autoimmune
hemolytic anemia.5,7
Initial management of patients with this disorder should
be to determine whether a blood transfusion is necessary.
This decision should be guided by the hemoglobin level,
symptoms, and risk factors of the patient. Hemoglobin
levels less than 7 mg/dL usually require a blood transfusion.
Clinicians should also assess the need for venous
thromboembolism prophylaxis, as one study found between
15-33% of patients diagnosed with warm autoimmune
hemolytic anemia experienced venous thromboembolism.9
The first-line treatment for this disorder is with oral
prednisone or intravenous (IV) high-dose steroids such as
methylprednisolone.2 If the patient does not adequately
respond to steroids, then other treatments such as IV
immunoglobulin or plasmapheresis may be used. Second-line
therapy includes rituximab and splenectomy.2,6 Mortality rates
for autoimmune hemolytic anemia are low and are usually
related to infection secondary to splenectomy.7 Although
most patients achieve full remission some will have a chronic
relapsing course.5

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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CONCLUSION
Nephrolithiasis may induce septic shock, which can result
in autoimmune hemolytic anemia. Knowing the symptoms
and risk factors for this disorder will allow emergency
physicians to add it to their differential when appropriate. To
increase favorable patient outcomes, emergency physicians
must understand the treatment and pathophysiology of warm
autoimmune hemolytic anemia.
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Introduction: Lyme disease typically presents with viral-like symptoms and a pathognomonic rash.
With disease progression, symptoms of nervous system involvement usually include facial nerve palsy
and meningitis, but other atypical neurologic manifestations have less commonly been documented.
Case Report: A six-year-old male presented with prolonged fevers, rash, headache, and nonspecific neurologic symptoms. The diagnosis of neuroborreliosis with meningitis and polyradiculitis
was confirmed with laboratory evaluation and lumbar puncture.
Conclusion: Neuroborreliosis is a disseminated form of Lyme disease. While meningitis is a
common sign, the presentation of polyradiculitis in children is rare and can lead to misdiagnosis and
delay in treatment. [Clin Pract Cases Emerg Med. 2020;4(4):671–674.]
Keywords: Lyme disease; neuroborreliosis; Lyme meningitis.

INTRODUCTION
Lyme disease is the most common tick-borne disease in
the United States.1 The disease is easily treatable once
recognized; however, in children this diagnosis can be
confounded by the similarity of the early symptoms of
infection to other childhood illnesses.2 We present a case of a
six-year-old-male who was evaluated for prolonged fevers
associated with multiple other systemic and neurologic
symptoms. He was found to have Lyme neuroborreliosis (NB),
an early disseminated form of the disease, with specific
findings of meningitis and polyradiculitis. As Lyme NB
presents with such non-specific symptoms in pediatric
patients, cases can easily be missed unless the diagnosis is
high on the differential list. The resultant delay in management
could lead to longstanding complications. This case serves as
an important reminder of the illness presentation, especially
for providers in high-risk regions.
CASE REPORT
A six-year-old male with history of minimal vaccinations
presented with his parents for evaluation of fatigue, headache,
and vomiting that started after two weeks of a rash. Symptoms
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initially started three weeks prior with malaise, nausea, and
tactile fevers. Upon resolution, a painful, non-pruritic, circular
rash started on his right ankle and spread up his legs and back.
He went to urgent care (UC), where he was diagnosed with
viral hives and discharged home with five days of prednisone.
The rash improved initially but returned, although no longer
painful, after completion of the steroid burst.
Four days prior to arrival to the emergency department
(ED), tactile fevers returned, his fatigue and rash worsened,
and he developed a new-onset headache, vomiting (nonbloody, non-bilious), photophobia, diplopia, and myalgias. He
went to another UC, was diagnosed with erythema multiforme
and discharged on alternating acetaminophen and ibuprofen as
well as loratadine. He slept constantly in the three days prior
to presentation.The patient’s mother was also concerned
because his gait was slow, and he appeared unsteady on his
feet due to persistent leg pain. Several siblings lived at home
with him, but none of them were sick. Mother denied known
tick or other animal bites. He denied chest pain, shortness of
breath, sore throat, cough, abdominal pain, and diarrhea.
On examination, he was a very tired but nontoxic
appearing male with normal vital signs for his age. His rash
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consisted of several large, annular, asymmetric, papular,
blanchable lesions on his torso, legs, and back (Images 1, 2).
There was no neck rigidity. Neurological examination was
significant for decreased abduction of both eyes without
complete paralysis. No other focal cranial deficits were noted.
Neuromuscular exam demonstrated normal strength and
sensation of all extremities. Deep tendon reflexes were 2+
throughout. Gait was slow and somewhat unsteady.
A head computed tomography (CT) was obtained and
showed no intracranial lesions. Laboratory studies were drawn
due to concern for possible infection and did not show
significant abnormalities, apart from a slightly elevated
erythrocyte sedimentation rate (Table). A lumbar puncture was
then performed, which demonstrated a cerebrospinal fluid
(CSF) pleocytosis (Table). With the overall benign lab
evaluation and head CT combined with the CSF pleocytosis
and rash resembling large erythema migrans (EM), there was
concern for early disseminated Lyme disease complicated by
meningitis. He was thus started on intravenous (IV)
ceftriaxone and admitted to the hospital for further infectious
disease and neurologic workup. Diagnosis was later confirmed
by positive Lyme immunoglobulin M and immunoglobulin G
antibodies of the blood and CSF. His hospitalization was
complicated by sacral radiculopathy causing urinary retention,
cranial nerve six palsy, and increased intracranial pressure
with optic nerve swelling requiring administration of
acetazolamide. He was discharged home on hospital day five
with 16 days of oral doxycycline and had complete recovery
on follow-up office visits.
DISCUSSION
Lyme disease is caused by the spirochete Borrelia
burgdorferi and is the most common tick-borne disease in the
United States.1 The majority of cases occur in the Upper

Image 1. A 6-year-old male patient with an acute febrile illness
presents with the depicted annular rash to his torso.
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CPC-EM Capsule
What do we already know about this clinical
entity?
Lyme disease is divided into three stages
(early localized, early disseminated, late)
and can lead to long standing multisystem
complications if left untreated.
What makes this presentation of disease
reportable?
This patient presented with atypical
neurologic symptoms from hematogenous
spread of the disease, which ultimately led to
a delay in the diagnosis.
What is the major learning point?
Evaluation of cerebrospinal fluid for Borrelia
burgdorferi antibodies should be considered
in patients presenting with viral-like illness
and unusual neurologic symptoms.
How might this improve emergency
medicine practice?
This case will hopefully prompt
consideration of this diagnosis earlier in
patients presenting with nonspecific viral and
neurologic symptoms.

Midwest, Northeast, and Atlantic regions. Peak incidence of
disease presentation is in the late spring and early summer, as
people are more active outdoors in the warmer months.1
Clinically, Lyme disease is divided into three stages: early
localized; early disseminated; and late stage. The classic EM
rash is the most common sign of early localized stage,
occurring in at least 80% of patients usually 7-14 days after
the tick bite.1 If left untreated, hematogenous dissemination
can lead to involvement of multiple organ systems.
Neuroborreliosis occurs when the spirochetes invade the
nervous system, causing meningitis and inflammation of
cranial and peripheral nerves.3,4 Late manifestations of the
disease occur after six months and include Lyme arthritis and
acrodermatitis chronic atrophicans.1
Key features of the history include known tick exposure
or bite; however, most patients often do not recall a tick bite.
The development of the single EM rash at the site of the tick
bite with non-specific viral symptoms (fever, headache,
fatigue, myalgias) is characteristic of early disease as well.
Children with neuroborreliosis typically present with a facial
nerve palsy and/or lymphocytic meningitis, but there has
672
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Table. Laboratory data of six-year-old child diagnosed with
neuroborreliosis.
Value

Reference
Range

Sodium (mmol/L)

134

135-145

Potassium (mmol/L)

4.4

3.7-5.6

Chloride (mmol/L)

98

95-106

Carbon Dioxide (mmol/L)

22

18-27

Glucose (mg/dL)

82

60-115

Urea Nitrogen (mg/dL)

12

5-18

Creatinine (mg/dL)

0.41

0.10-0.60

Calcium (mg/dL)

9.0

8.0-10.5

Magnesium (mg/dL)

2.0

1.5-2.4

Phosphorous (mg/dL)

4.9

4.1-5.9

Variable

WBC (10 /uL)

11.3

5.0-14.5

Neutrophils (%)

84.4

36.0-72.0

Lymphocytes (%)

11.3

27.0-57.0

Monocytes (%)

3.9

2.0-8.0

Eosinophils (%)

0.2

1.0-4.0

Basophils (%)

0.2

0.0-1.0

RBC (106/mL)

4.67

4.0-5.2

Hemoglobin (g/dL)

12.3

11.5-15.5

Hematocrit (%)

35.6

35-45

6

Platelet count (10 /uL)

293

140-440

Mononucleosis Screen

Negative

Negative

Sedimentation Rate (mm/h)

45

0-13

C-reactive protein (mg/dL)

1.1

< 1.2

Cell count, CSF (cells/uL)

22

None

Clear,
Colorless

None

RBC, CSF fluid (/mm3)

0

None

WBC, CSF fluid (/mm3)

22

None

PMNc, CSF fluid (%)

28

None

Lymphocytes, CSF fluid (%)

50

None

Monocyte/macrophage, CSF
fluid (%)

22

None

No organisms
seen

None

45

40-70

3

Image 2. Image of the lower extremities demonstrating an annular
rash similar to the rash present on the torso.

Color

been documentation of other rare manifestations.5-9 In this
case, the patient presented with symptoms of meningitis and
ultimately developed involvement of multiple cranial and
peripheral nerves.
The diagnosis of Lyme disease is often made clinically
based on history of exposure and development of symptoms.
If there is additional concern for NB, evaluation for
antibodies, histopathologic and microbiologic evidence of B.
burgdorferi has been recommended by the American
Academy of Neurology.10 This typically includes detection of
Borrelia-specific antibodies in CSF, which is mandatory for
definitive diagnosis of NB.3,5 Direct detection of B.
burgdorferi can be performed as well, but is seldom used due
to its low sensitivity, long incubation period, and
requirement of special culture media.1 Additional CSF
findings include a lymphocytic pleocytosis, which appears
similar to that of aseptic meningitis.4
There are multiple treatment options for treatment of
pediatric Lyme disease, depending on the severity of infection
and the age of the patient. In early uncomplicated Lyme disease,
outpatient oral therapy with doxycycline is recommended.3,4,11 If
the child is younger than eight years of age, amoxicillin is the
Volume IV, NO. 4: November 2020

Gram stain
Glucose, CSF (mg/dL)

Protein, CSF (mg/dL)
18
15-45
mmol, millimole; L, liter; mg, milligram; dL, deciliter; WBC, white
blood cell; uL, microliter; %, percent; RBC, red blood cell; mL,
milliliter; g, gram; uL, microliter; mm, millimeter; h, hour; CSF,
cerebrospinal fluid; PMNc, polymorphonuclear cell.

drug of choice.11Treatment for more severe infection such as
NB consists of IV ceftriaxone preferably due to its favorable
dosing schedule, but IV cefotaxime and IV penicillin G have
been used successfully as well.11
The diagnosis of NB in children can be difficult because the
symptoms may be nonspecific, leading to the possibility of a
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wide range of diseases and significant delay in diagnosis.2,5
Thus it is crucial for emergency physicians to consider
evaluation of CSF for pleocytosis and B. burgdorferi antibodies
in patients who present as in this case with viral-like illness and
unusual neurological symptoms.

Address for Correspondence: Amber R. Walker, DO, Doctors Hospital,
Department of Emergency Medicine, 5100 West Broad Street,
Columbus, Ohio 43228. Email: Amber_Walker@teamhealth.com.

CONCLUSION
Lyme disease classically presents with multiple, nonspecific
symptoms and a characteristic rash. If left untreated, cardiac,
neurologic, and rheumatologic complications can occur.
Diagnosis of this illness can be difficult in the pediatric
population due to symptom similarity to other diseases common
throughout childhood. This is compounded when the
presentation includes atypical neurologic symptoms. This case
represents a unique case of neuroborreliosis presenting with
partial bilateral abducens nerve palsy, peripheral nerve
involvement, and lymphocytic meningitis. This case emphasizes
the importance of considering Lyme disease in pediatric patients
who present with rash, viral-like illness, and nonspecific
neurologic symptoms.
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Case Presentation: A 40-year-old male presented the the emergency department (ED) due to a
diffuse body rash after a sexual encounter. Examination revealed a maculopapular rash that included
the palms and soles of the feet bilaterally. A rapid plasma reagin was positive, and the patient was
treated with 2.4 million units of benzathine benzylpenicillin intramuscularly.
Diagnosis: Secondary syphilis can mimic many disease processes but classically presents as a
painless macular rash on the palms of the hands and soles of the feet. Diagnosis is based upon
clinical examination coupled with serological testing. Emergency department management should
include 2.4 million units of benzathine benzylpenicillin intramuscularly and mitigation strategies. [Clin
Pract Cases Emerg Med. 2020;4(4):675–676.]
Keywords: Syphilis; secondary syphilis.

CASE PRESENTATION
A 40-year-old male presented to the emergency
department due to a diffuse body rash that occurred several
weeks earlier. He noted that several weeks prior to the rash
developing he was involved in a group sexual encounter and
did not use barrier protection. Examination revealed a diffuse
maculopapular rash that included the palms and soles of the
feet bilaterally (Image). A rapid plasma regain (RPR) was
positive, and the patient recalled that he had a painless lesion
on the shaft of his penis before the rash developed. The patient
was treated with 2.4 million units of benzathine
benzylpenicillin intramuscularly and admitted to the medical
service for infectious disease consultation.
DISCUSSION
Over the last several decades there has been a sharp rise in
the number of sexually transmitted illnesses across the United
States. Syphilis is a genital ulcerative disease caused by the
bacterium Treponema pallidum and has seen a 72.7% increase
in the number of cases since 2013.1 Secondary syphilis is the
most commonly recognized manifestation of syphilis. The

Volume IV, NO. 4: November 2020

Image. Diffuse maculopapular rash involving the palms bilaterally
indicative of secondary syphilis.

classic rash of secondary syphilis consists of painless, macular,
reddish or copper-colored lesions on the palms of the hands or
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soles of the feet but can be extremely variable.2 Lesions can
mimic other disease processes including pityriasis rosea, Rocky
Mountain spotted fever, contact dermatitis, erythema
multiforme, psoriasis, and drug eruptions. Non-cutaneous
manifestations can include diffuse lymphadenopathy and
hepatosplenomegaly that may mimic mononucleosis or
Hodgkin’s lymphoma. Serologic testing with RPR and venereal
disease research laboratory tests are most commonly used to
diagnosis the disease.2 Treatment is 2.4 million units of
benzathine benzylpenicillin intramuscularly, which may elicit a
Jarisch-Herxheimer reaction.2 Patients should be urged to
abstain from sexual intercourse and discuss diagnostic strategies
and treatment with their sexual partners.

CPC-EM Capsule
What do we already know about this
clinical entity?
There has been a sharp rise in the
number of sexually transmitted illnesses
annually with syphilis accounting for a
72.7% increase since 2013.
What is the major impact of the
image(s)?
The classic rash of secondary syphilis
are painless, macular, reddish or copper
colored lesions on the palms or soles
of the feet and is the most commonly
recognized form of syphilis.

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

How might this improve emergency
medicine practice?
Early recognition, diagnosis, and
management can help prevent the spread
of sexually transmitted illnesses.

Address for Correspondence: John Ashurst, DO, MSc, Kingman
Regional Medical Center, Department of Emergency Medicine,
3269 Stockton Hill Road, Kingman, AZ 86409. Email: Ashurst.
john.32.research@gmail.com.
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.

REFERENCES

Copyright: © 2020 Ehlers 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/

Clinical Practice and Cases in Emergency Medicine

676

1. Centers for Disease Control and Prevention. Sexually transmitted
disease surveillance. 2017. Available at: https://www.cdc.gov/std/
stats17/default.htm. Accessed June 1, 2020.
2. Hook E. Syphilis. Lancet. 2017;389(10078):15-21.

Volume IV, NO. 4: November 2020

N
!
I
M
O
J AE
/A
L
CA

Championing
individual physician rights
and workplace fairness
BENEFITS

ACOEP stands with all emergency
physicians and providers on the
front line. We thank you for your
tireless work and effort.

www.acoep.org

-

Western Journal 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 decisions

In collaboration with our official journal

FACEBOOK.COM/CALAAEM

FOLLOW US @CALAAEM

HTTP://WWW.CALAAEM.ORG

Clinical Practice and Cases in Emergency Medicine					

Volume IV, Number 4, November 2020 		

Open Access at www.cpcem.org

Clinical Practice and Cases in
Emergency Medicine

ISSN: 2474-252X

In Collaboration with the Western Journal of Emergency Medicine
Clinicopathological Cases from the University of Maryland
499
40-year-old Male with a Headache and Altered Mental Status
Rubenstein RJ, Alblaihed L, ZDW Dezman, Bontempo LJ
Medical Legal Case Reports
505
Three Medicolegal Cases of Searching for the Stone: Lessons Learned Along the Journey
Jacobson AA, Sakamoto AE, Moore GP, Boie ET

DATE

Education is targeted to Medical Students and Residents, but all
are welcome to attend.
Friday, September 10, 2021
Westin San Diego Gaslamp Quar ter

					

CALIFORNIA ACEP’S ANNUAL CONFERENCE 2021

VOLUME 4 ISSUE 4 November 2020

SAVE

the

Case Reports
509
Prolonged Duration of Viral Shedding of SARS-CoV-2: A Case Report
Fong B, London KS
513

Case Report: Pediatric Patient with COVID-19 and Multisystem Inflammatory Syndrome 		
in Children
Burger MW, Moore MA, Wilburn JM

517

Delirium Associated with Salicylate and Acetaminophen Overdose in a Patient with 		
COVID-19: A Case Report
Wen TH, Chu J, Allenspach DM, Van DC

521

Spontaneous Pneumothorax as a Complication of COVID-19 Pneumonia: A Case Report
Perice L, Roit Z, Llovera I, Flanagan-Kundle MG

524

Isolated COVID-19 Infection Precipitates Myasthenia Gravis Crisis: A Case Report
Moschella P, Roth P

527

The Evolution of Ultrasound in Medicine: A Case Report of Point-of-care Ultrasound in 		
the Self-diagnosis of Acute Appendicitis
Knapp B, Feyzeau K, Smith A, Byars D, Goodmurphy C, Jones M

530

Immunocompromised Child on Infliximab: A Case Report of Listeria
monocytogenes Meningitis
Halfman C, Slate L, Yamamoto J, Jones S

533

Cerebral Malaria in a Patient with Recent Travel to the Congo Presenting with Delirium: A 		
Case Report
Roberson MT, Smith AT

Contents continued on page iii

PAGES 499-676

A Peer-Reviewed, International Professional Journal

