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Introduction: A 58-year-old male presents to the emergency department with headache, hand 
numbness, and phantosmia.

Case Presentation: Magnetic resonance imaging showed multiple acute and early subacute lesions 
involving the cortex and subcortical white matter of the left frontal lobe, left parietal lobe, left temporal 
lobe, left caudate, and left putamen.

Discussion: This case takes the reader through the subtle findings that led to the diagnosis and 
ultimately to treatment. [Clin Pract Cases Emerg Med. XXXX;X(X):X–X.]   

Keywords: status epilepticus; temporal lobe seizure; phantosmia; CPC. 

CASE PRESENTATION (DR. FELIPE)
A 58-year-old Korean male was brought to the emergency 

department (ED) for evaluation with a chief complaint of two 
days of acting differently. The patient had no complaints and 
stated he was unsure why he was in the ED. According to his 
son, the patient had complained of headaches, bilateral hand 
numbness, and strange smells for the prior three days. The 
family noticed the patient was speaking more slowly than usual 
and replying with one-word answers. The patient had no known 
past medical or surgical history. He drank four shots of liquor a 
day and had a 20 pack-year smoking history. He had no recent 
travel history. A full review of systems was unremarkable. 

The patient was alert and oriented to self and date of 
birth but not to time or place. His temperature was 36.3o 
Celsius, with a heart rate of 81 beats per minute, respiratory 
rate of 16 breaths per minute, blood pressure  of 142/83 
millimeters of mercury, and an oxygen saturation of 96% 
on room air. He had a body mass index of 28 kilogram 
per square meter. He appeared well developed and well 

University of Maryland Medical Center, Department of Emergency Medicine, 
Baltimore, Maryland
University of Maryland School of Medicine, Department of Emergency 
Medicine, Baltimore, Maryland
University of Maryland, Department of Epidemiology and Public Health, 
Baltimore, Maryland

*

†

‡

nourished. His head was normocephalic and atraumatic. He 
had moist mucous membranes, without oral lesions, and with 
a normal oropharynx. Pupils were 3 millimeters, equal and 
reactive to light. The neck was supple and without significant 
lymphadenopathy, meningismus, or cervical spine tenderness. 
The patient’s heart beats were regular without murmurs. 
Breath sounds were clear bilaterally, the abdomen was soft and 
nontender, and the extremities were warm and well perfused. 

Neurologic exam was limited due to the patient’s 
inability to follow simple commands, but he had grossly 
intact extraocular movements, symmetric facial movements, 
grossly intact hearing, and non-slurred speech. His gait 
was stable, and he ambulated without any assistance. There 
was grossly 5/5 strength throughout the bilateral upper and 
lower extremities with normal tone and normal sensation. 
Speech, given that he was Korean speaking, was difficult 
to assess, but according to a medical interpreter he was 
speaking slowly and using neologisms. The skin was warm, 
dry, and without any rash. The patient was calm, minimally 
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interactive, and staring at the wall. He did not appear to be 
responding to internal stimuli or hallucinations. 

The patient’s initial laboratory test results are listed in 
Table 1. His electrocardiogram showed normal sinus rhythm, 
with normal axis, normal intervals and no ST-segment 
elevation or depression. Due to a concern for possible 
intracranial bleeding, the patient had a computed tomography 
(CT) of the head. Representative axial and coronal images 
are shown in Image 1. Throughout his stay in the ED, the 
patient remained hemodynamically stable and was able to eat 
a complete meal. He was noted to be intermittently staring 
out at the wall and was minimally interactive with staff or 
his environment. Given his ongoing altered mental status, 
a lumbar puncture was performed and cerebrospinal fluid 
(CSF) was obtained. The CSF results are shown in Table 2. A 
diagnostic test was then done, which confirmed the diagnosis.

CASE DISCUSSION (DR. ALBLAIHED)
As I was reviewing this case initially, what stood out to 

me was that this was a clinicopathologic case presentation and, 
therefore, there had to be an interesting diagnosis behind these 
vague, subjective symptoms. In the ED, patients who present 
similarly may be considered for discharge with instructions 
to follow up with their primary care physician and possibly 
a psychiatrist if the workup does not reveal a dangerous or 
treatable cause for the presentation. This patient is a great 
reminder that new symptoms, as vague and nonspecific they 
may be, warrant a medical workup before diagnosing, perhaps 
falsely, a psychiatric etiology, especially when there is no prior 
history of mental illness. The emergency physician is uniquely 
situated to catch those patients early, prevent deterioration or 
death, and improve the quality of their lives. 

To recap, the patient’s symptoms include headache, 
slow speech, olfactory hallucinations, hand numbness, and 
confusion for three days. This makes the brain the organ that 
is most likely affected. 

On physical examination the patient had normal gait and 
cranial nerve testing. The most remarkable findings on exam 

Image 1. Coronal (A) and axial (B) brain computed tomography 
representative images of a 58-year-old male presenting with a 
headache, hand numbness, and phantosmia.

Test Name Patient Value Reference Range 
Complete Blood Count
White Blood Cell 6.6 K/mcL 4.5 - 11 K/mcL

Hemoglobin 13.2 g/dL 11.9 - 15.7 g/dL
Hematocrit 39.8% 35.0 - 45.0%
Platelets 240 K/mcL 153 – 367 K/mcL

Complete Metabolic Panel
Sodium 135 mmol/L 136 - 145 mmol/L
Potassium 4.2 mmol/L 3.5 - 5.1 mmol/L
Chloride 104 mmol/L 98 – 107 mmol/L
Bicarbonate 23 mmol/L 21 -30 mmol/L
Blood urea nitrogen 18 mg/dL 7 – 17 mg/dL
Creatinine 0.77 mg/dL 0.52 - 1.04 mg/dL
Glucose 107mg/dL 70-100 mg/dL
Albumin 4.1 g/dL 3.2 - 4.6 g/dL
Total bilirubin 0.8 mg/dL 0.3 - 1.2 mg/dL
 Aspartate 
 aminotranferase

23 units/L 14 - 36 units/L

 Alanine 
 aminotransferase

10 units/L 0 - 34 units/L

 Alkaline phosphatase 67 units/L 38 - 126 units/L
Additional Labs

Acetaminophen <10.0 mcg/mL <10.0 mcg/mL
Salicylate Level <1.0 mg/dL <1.0 mg/dL
Ethanol Level <10.0 mg/dL <10.0 mg/dL

Table 1. Blood laboratory results of a 58-year-old male presenting 
with a headache, hand numbness, and phantosmia.

K, thousands; mcL, microliter; g, grams; dL, deciliter; mmol, 
millimole; L, liter; mg, milligram; mcg, microgram; mL, milliliter.

were the noted confusion and difficulty with speech. The 
blood laboratory tests were non-diagnostic and did not provide 
an explanation of the patient’s presenting symptoms. 

The CSF analysis, however, was abnormal with the 
presence of marked red blood cells (RBC) and white blood 
cells (WBC). There was no information about the CSF 
opening pressure; so it is unknown whether it was normal 
or elevated. The number of RBCs in the fourth tube is much 
less (56% less) than that in the first tube. This diminishing, or 
clearing, of the RBCs is most likely from a traumatic lumbar 
puncture. In the event of a subarachnoid hemorrhage, I would 
expect a uniform amount of RBC to be present in all tubes 
with no clearing. 

There was also evidence of xanthochromia on the 
CSF analysis. Xanthochromia (or yellow pigmentation) is 
caused by breakdown of RBCs to oxyhemoglobin and then 
bilirubin. Xanthochromia is determined by two methods: 
using spectrometry, or visual comparison to a white sheet of 
paper. In emergency medicine, we are trained to associate 
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Test Tube 1 Tube 4 Reference Range
Glucose 62 mg/dL 40–85 mg/dL
Protein 608 mg/dL 15-45 mg/dL

WBC 55 cells/mm3 22 cells/mm3 0 to 5 cells/mm3

Polycytes 30% 42% 0-5%
Lymphocytes 70% 50% 40-80%
Monocytes N/A 4% 15-45%
Eosinophils N/A 4% 0-10%

RBC 402,500 cells/mm3 177,500 cells/mm3 0 cells/mm3

CSF pre-centrifuge color Bloody Bloody Colorless
CSF pre-centrifuge clarity Cloudy Clear Clear
CSF post-centrifuge color Xanthochromic Xanthochromic Colorless

Table 2. Cerebral spinal fluid results of a 58-year-old male presenting with a headache, hand numbness, and phantosmia. Tube 1 is the 
first tube obtained during lumbar puncture; Tube 4 is the last tube obtained during lumbar puncture.

dL, deciliter; mg, milligram; mm3, cubic millimeter; WBC, white blood cells; RBC, red blood cells, CSF, cerebrospinal fluid.

the word “xanthochromia” with subarachnoid hemorrhage; 
however, there are several other reasons it can be present. One 
explanation would be a traumatic lumbar puncture especially 
if there were greater than 10,000 RBC present in the first 
collected tube, as in this case. Other causes of xanthocromia 
include hyperbilirubinemia and elevated proteins. 

When I reviewed the patient’s head CT, I saw a 
hypodensity in the left caudate nucleus. This can be seen 
more evidently when you compare both hemispheres in both 
the axial and coronal views (Image 2). Since the hypodensity 
is seen in more than one view, it is not artifactual but a real 
finding. This caudate hypodensity is not as hypodense as the 
CSF and there is no volume loss (seen as larger ventricle on 
one side), which means it is not a chronic finding and is more 
likely acute or subacute, raising concerns for a lacunar infarct 
or stroke involving the left caudate nucleus. 

The caudate nucleus connects the associative cortex 
(including frontal, parietal, and temporal lobes) with deeper 
anatomic structures. Symptoms of caudate stroke include the 
following:

•	 Cognitive and behavioral changes
•	 Abulia, which includes decreased spontaneous 

activity and speech, lack of initiative, indifference, 
psychic akinesia (affective stagnation), prolonged 
latency in responding to questions and other stimuli, 
bradykinesia, and akinetic mutism.

The possibility of a caudate stroke in this patient explains 
his headache, the CSF findings, the lacunar hypodensity on CT 
imaging, the confusion or being described as “out of it,” and 
the lack of speech. However, a caudate stroke does not explain 
two of the patient’s symptoms: 1) the bilateral hand numbness; 
and 2) the phantosmia (olfactory hallucinations). The causes 
of bilateral hand numbness are numerous and include stroke, 
alcohol use disorder, and paraneoplastic syndrome among 
others. The causes of olfactory hallucinations includes 

Image 2. Coronal images of a brain computed tomography 
without contrast of a 58-year-old male presenting with a 
headache, hand numbness, and phantosmia showing a 
hypodensity in the left caudate nucleus in the (A) coronal (arrow) 
and (B) axial (arrow) views.

seizures, intracranial hemorrhage, migraines, Parkinson’s 
disease, strokes, brain tumors, alcohol withdrawal, and herpes 
simplex virus (HSV) encephalitis.

The patient has multiple neurological symptoms 
(olfactory hallucinations, impaired speech, trouble with 
direction, and apathy/indifference) that point toward 
involvement of the temporal lobe. However, the caudate 
nucleus (involved in this case as evident by CT imaging) is 
not located in the temporal lobe. 

Given that the patient is elderly and presenting with 
confusion, HSV encephalopathy must be on the differential 
diagnosis list especially in that it can explain his symptoms of 
olfactory hallucinations as well. The HSV causes a necrotizing 
infection of the mesocortex and allocortex, usually involving 
the bilateral temporal lobes, but can involve any part of 
the brain. The virus is transmitted via the olfactory nerve 
(causing changes in the sense of smell) or, more commonly, 
via the trigeminal nerve. Fever is a predominant symptom in 
HSV encephalitis and is the presenting symptom in 90% of 
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the cases along with progressively worsening mental status 
changes and confusion. The patient in this case did not have 
any progression of his confusion over the prior three days. In 
fact, he was sitting comfortably in the ED eating a sandwich 
and was afebrile. Other symptoms of HSV encephalitis 
include headache, psychiatric and personality changes, 
seizures (focal or generalized), dysphasia, and focal weakness. 

If I were clinically taking care of this patient, I would 
empirically treat him for the possibility of HSV encephalitis 
pending the CSF culture and polymerase chain reaction result. 
Herpes simplex virus encephalitis has different presenting 
symptoms and should be considered in an elderly person 
with confusion, fever, or when RBCs are found in the CSF. I 
would also obtain brain and cervical spine magnetic resonance 
imaging (MRI) and I would place the patient on continuous 
electroencephalogram (EEG) monitoring to assess for 
subclinical seizures, focal seizures or status epilepticus. All 
of which could be caused by infections or cerebral ischemic 
changes, as evident in the patient’s non-contrast CT showing the 
presence of caudate hypodensity, possibly indicating an infarct. 

My main differential diagnoses in this case are as follows:
•	 HSV encephalitis:

o	 This would explain his personality change, 
dysphasia, headache, olfactory hallucinations 
(either through direct invasion of olfactory 
nerve, or through temporal lobe damage 
resulting in seizures).

o	 This would not explain the lack of fever and 
not having progressive worsening of his 
condition.

•	 Caudate stroke 
o	 This would explain the CT finding, the 

CSF finding, his behavioral and cognitive 
changes.

o	 This would not explain the olfactory 
hallucinations.

•	 Seizures (mesotemporal) 
o	 This would explain his change in behavior 

and cognition, olfactory hallucinations, 
trouble following direction, and speech 
defect. However, seizure symptoms are 
usually intermittent as opposed to being 
continuous and unchanged for three days.

o	 This would not explain the caudate 
hypodensity presented on the CT imaging 
and lack of temporal lobe involvement on 
the CT.

Given the patient’s overall presentation and ED 
workup, my test of choice for this patient would be an MRI 
to diagnose a stroke to the caudate nucleus and temporal 
lobe, with possible seizures as a result. This patient will 
also need a continuous EEG since the possibility of 
ongoing seizures remains.

CASE OUTCOME (DR. FELIPE)
The diagnostic study used in this case was a continuous 

EEG which was initiated in the ED. The patient was admitted 
to the neurology service. The EEG showed multiple, 
prolonged, left mid-temporal electrographic seizures 
consistent with nonconvulsive status epilepticus (NCSE) 
originating in the temporal lobe. An MRI study was obtained, 
which showed multiple acute and early subacute lesions 
involving the cortex and subcortical white matter of the left 
frontal lobe, left parietal lobe, left temporal lobe, left caudate, 
and left putamen, thought to be thromboembolic in origin. 

While hospitalized, the patient was started on the anti-
epileptic medications fosphenytoin and levetiracetam. Given 
concern for the temporal lobe as the focus of seizures and 
hemorrhagic lumbar puncture results, the patient was started 
on acyclovir to empirically treat for HSV encephalitis; 
however, following negative viral studies, treatment was 
discontinued. Additionally, the patient had a bilateral carotid 
ultrasound, which showed significant carotid stenosis of the 
left common carotid artery and internal carotid artery. His 
mental status returned to baseline. He continued on anti-
epileptic medications, was advised to cease tobacco and 
ethanol use, and was discharged home. 

RESIDENT DISCUSSION (DR. FELIPE)
Status epilepticus arises when mechanisms for seizure 

termination falter, resulting in prolonged epileptiform activity 
with risk of long-term consequences.1 Status epilepticus is 
defined as seizure activity lasting more than five minutes 
or recurrent seizures with no return to the patient’s baseline 
mental status. It can be divided into convulsive and 
nonconvulsive types.2 In NCSE, patients have absence of 
typical tonic-clonic motor symptoms.1 Nonconvulsive status 
epilepticus is defined as a persistent change in mental status 
without motor symptoms but with evidence of seizure activity 
on EEG.2 There are two subtypes of NCSE: generalized 
NCSE, and focal NCSE.3

The incidence of NCSE is difficult to report due to the 
varying definitions throughout the years and overall difficulty 
in diagnosing the condition. Up to 50% of all cases of status 
epilepticus might be NCSE. 4 The mortality and morbidity of 
NCSE is predicted to be as high as 65%, although studies have 
shown inconsistent results. 5

Clinicians should have a high index of suspicion for 
NCSE in patients with a history of a seizure disorder, recent 
changes in anti-epileptic medications, prolonged postictal 
state after a generalized tonic-clonic seizure, or unexplained 
altered mental status.4 The signs and symptoms of NCSE 
will vary depending on the subtype of NCSE with which the 
patient presents. Generalized NCSE usually presents as an 
absence seizure, which is characterized by perioral and eyelid 
myoclonus.3 Focal NCSE will differ depending on the lobe 
affected.3 A frontal lobe NCSE affects cognitive functions. 
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Temporal lobe NCSE affects autonomic functions. Parietal 
lobe NCSE affects somatosensory functions, and occipital lobe 
NCSE affects visual function.3 The symptoms could be further 
divided into negative and positive symptoms.5 Negative 
symptoms include anorexia, confusion, aphasia, amnesia, and/
or staring.5 Positive symptoms include delusions, blinking, 
automatisms, lip smacking, facial twitching, perseveration, 
nausea/vomiting, laughter, and/or crying. 5

As noted above, NCSE can present with many different 
signs and symptoms. The workup in the ED will be geared 
toward the patient’s presentation and the severity of illness 
at the time of evaluation. The etiology of NCSE can be 
broad, encompassing metabolic derangements, toxicology, 
infections, trauma, encephalopathy, and primary neurological 
disease among others. Nonetheless, it is essential to keep 
NCSE in the differential diagnosis and to consider NCSE 
in patients who are postictal for an extended period.4 It is 
recommended to start with labs including a complete blood 
count, comprehensive metabolic panel, urine analysis, and 
also obtain an electrocardiogram and CT of the brain. If these 
are inconclusive, consider a lumbar puncture and neurology 
consultation for urgent EEG initiation.2,4 It is paramount to 
consider diagnoses that can mimic NCSE such as psychiatric 
disturbances, migraine auras, strokes, transient ischemic 
attacks, and transient global amnesia.6

In patients with suspected NCSE the first line of treatment 
is benzodiazepines, such as lorazepam at 0.1 milligrams per 
kilogram intravenously.4,5 Of note, a clinical improvement 
immediately after antiepileptic medication is given is not 
sufficient evidence to rule out NCSE.5 An EEG should be 
used to determine when to stop treatment of rapid-acting 
antiepileptic drugs.5 		

FINAL DIAGNOSIS
Left temporal lobe nonconvulsive status epilepticus secondary 
to ischemic stroke. 

KEY TEACHING POINTS
•	 Consider nonconvulsive status epilepticus in patients 

with altered mental status and a prolonged  
postictal state after the visible seizure activity has 
stopped. 

•	 Temporal lobe epilepsy can present with auras and 
automatisms. 

•	 Nonconvulsive status epilepticus is treated initially 
with benzodiazepines. Continuous EEG monitoring 
can be used to decide when to stop treatment. Long-
term treatment is with anti-epileptic medications. 
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Introduction: Testicular torsion, or the twisting of the spermatic cord compromising blood flow to the 
testis, is a urologic emergency with the potential to cause infertility in male patients. The diagnosis 
may be clinical or confirmed using imaging, with ultrasound being the modality of choice.

Case Report: We present a case of right lower quadrant pain with radiation to the groin and right 
scrotum in a young male. A computed tomography of the abdomen and pelvis was ordered to 
assess for appendicitis, which showed a “whirl” sign on the inferior periphery of the images near the 
scrotum. The finding was not appreciated during the emergency department visit and the patient was 
discharged home. He returned 48 hours later due to continued pain and was ultimately diagnosed 
with testicular torsion via ultrasound and surgical pathology. 

Conclusion: This is the first reported case to our knowledge identifying “whirl” sign for the diagnosis 
of testicular torsion. This finding was not appreciated by multiple clinicians during the initial patient 
presentation, highlighting the uncommon nature of the finding. [Clin Pract Cases Emerg Med. 
2022;6(2):117-120.]

Keywords: testicular torsion; whirl sign; abdominal pain.

INTRODUCTION
The internal and external spermatic arteries travel through 

the spermatic cord to supply blood to the testicles. Testicular 
torsion, or the twisting of the testes on the spermatic cord, 
impedes this supply and is a urologic emergency. Failure to 
promptly reduce torsion may result in infertility from ischemic 
loss of germ cells or the generation of anti-sperm antibodies.1 

Although most common in neonates and pre-pubertal males, 
torsion may occur at any age with nearly 40% outside typical 
demographics.2 In the United States, testicular torsion occurs 
5.9 times per 100,000 males ages 1–17 years, and 1.3 per 
100,000 over the age of 18.3

A concerning physical exam is sufficient to make the 
diagnosis of testicular torsion. Presenting symptoms include a 
firm and tender testicle, abnormal testicle lie (horizontal or 
high riding), loss of the cremasteric reflex, nausea and 
vomiting, and lower abdominal pain.4 Symptoms often present 
after physical activity or minor trauma, although younger 
patients may be startled from sleep due to nocturnal 

University of California, Irvine, Department of Emergency Medicine, Orange, California

cremasteric contraction. Testicular torsion during adolescence 
will frequently occur within the tunica vaginalis, causing a 
“bell clapper” deformity where the affected testicle has an 
abnormal transverse lie in the standing patient.5 

When clinical exam is equivocal, imaging is highly 
sensitive and can confirm the diagnosis. Ultrasound with color 
Doppler is the test of choice with sensitivity and specificity of 
82% and 100%, respectively.6,7,8 Ultrasound findings 
concerning for torsion include direct visualization of twisted 
cord with a “whirl” sign, diminished blood flow on Doppler, 
abnormal echo texture of the affected side, reactive hydrocele, 
or scrotal wall thickening and hyperemia. Objectively, 
computed tomography (CT) is an inferior imaging modality for 
evaluation of suspected testicular torsion with data for efficacy 
limited to small-scale experimental perfusion studies.9,10

We present a case of right-sided testicular torsion where a CT 
of the abdomen and pelvis was obtained for suspicion of acute 
appendicitis. The visible “whirl” sign at the periphery of the 
abdominopelvic CT, representing the twisted spermatic cord, was 
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What do we already know about this clinical 
entity? 
Testicular torsion is a urologic emergency. 
Although primarily a clinical diagnosis, ultrasound 
is often used to confirm clinical suspicion.

What makes this presentation of disease 
reportable?
We present a case of abdominal pain in a young 
male. Computed tomography (CT) demonstrated 
a “whirl” sign of the spermatic cord later 
confirmed to be testicular torsion. 

What is the major learning point?  
This is the first report detailing abnormal image 
findings on CT that support the diagnosis of 
testicular torsion. 

How might this improve emergency medicine 
practice?  
“Whirl” sign on CT should greatly raise the 
clinician’s concern for underlying ischemia, 
including during evaluation of testicular pain. 

not appreciated by the radiologist or the emergency physician 
(EP). Testicular torsion was later confirmed by ultrasound 48 
hours after the initial presentation. To our knowledge, this is the 
first reported case of “whirl” sign representing testicular torsion 
seen on CT, and it highlights the importance of critical evaluation 
of imaging in concert with presenting symptoms. 

CASE REPORT
A 21-year-old man with no previous medical history 

presented to the emergency department (ED) with sudden 
right lower quadrant (RLQ) pain for 3.5 hours. The pain was 
constant and radiated to his scrotum, with reported pain when 
the scrotum was touched. He had the urge to defecate at onset, 
with increased flatulence, and multiple episodes of diarrhea. 
He denied frequency, urgency, penile discharge, and dysuria. 
He was not sexually active.

The presenting vital signs were blood pressure of 128/71 
millimeters of mercury, heart rate of 92 beats per minute, 
respiratory rate of 16 breaths per minute, temperature of 
36.6° Celsius, and oxygen saturation of 100% on room air. 
His documented exam included mild RLQ tenderness to 
palpation without rebound or guarding. His physical exam 
was otherwise marked as normal, with no genitourinary 
exam documented.

The physician’s assistant ordered tests from triage, 
including a urinalysis, complete blood count with differential, 
comprehensive metabolic panel, intravenous (IV) fluids, pain 
control, and a CT of the abdomen and pelvis with IV contrast. 
The patient was given 15 milligrams (mg) of ketorolac, 4 mg 
of morphine sulphate, and 1 liter (L) of normal saline. 
Laboratory tests showed white blood cell (WBC) count of 
11.6 x 109 cells/L (reference range [RR] 3.8-11 x 109 cells/L), 
normal serum electrolytes, urinalysis with 3 WBCs per high 
powered field (hpf) (0-5/ hpf), negative leukocyte esterase and 
nitrite (RR negative), and no bacteria (RR none/hpf). Urine 
polymerase chain reaction tests for gonorrhea and chlamydia 
resulted negative the following day. 

A CT of the abdomen and pelvis with IV contrast was 
ordered to evaluate for appendicitis. The radiology report of 
the abdomen and pelvis (Image 1, Image 2) was as follows: 
“unremarkable CT of the abdomen and pelvis. The appendix is 
not discretely identified; however, no inflammatory changes 
are seen in the right lower quadrant to suggest acute 
appendicitis.” There was no comment on the scrotum in the 
report. The patient’s symptoms were documented as improved 
upon re-evaluation and he was discharged home. 

The patient’s symptoms continued, and roughly 48 hours 
later he was seen in urgent care. There, he had a testicular 
ultrasound showing no arterial or venous flow in the right 
testicle. He was sent to the same ED, and re-evaluation was 
documented as “phallus circumcised without lesions. Right 
testis is high riding, exquisitely tender and mildly 
edematous. Left testis is normal and non-tender.” A urologist 
was consulted for emergent right orchiectomy and left 

orchiopexy. The operative report documented a necrotic right 
testis, and the surgeon noted 540 degrees (1.5 rotations) of 
spermatic cord torsion. Pathology report confirmed, 
“hemorrhagic infarct of the testicular and epididymal 

Image 1. Axial computed tomography of the abdomen and pelvis 
showing “whirl” sign in the right scrotum at the inferior periphery 
of the image suggestive of testicular torsion. The white arrow and 
circle highlight this finding. 
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parenchyma consistent with torsion. Spermatic cord with 
vascular congestion. No evidence of malignancy.” 

DISCUSSION
Testicular torsion stems from the twisting of the testes on 

the spermatic cord when there is inadequate fixation of the 
testes on the tunica vaginalis. Although gross testicle and 
sperm viability begins to decline at eight hours after torsion, 
this progresses over the next 18-24 hours, and some salvage 
may occur during or after this period.11 Therefore, prompt 
diagnosis and treatment are critical to preserve fertility. When 
exam alone is not diagnostic, imaging should be done. In this 
case, the “whirl” sign was visible at the periphery of the CT.

The “whirl sign” is evident on CT in other body organs that 
twist, including the fallopian tube, ovary, and mesentery (cecal or 
sigmoid volvulus).12 It is diagnostic on high-resolution ultrasound 
of the spermatic cord and fallopian tube.13,14 High-resolution 
ultrasound may detect torsion with up to 96% sensitivity and 99% 
specificity. The CT appearance here mimics these known 
examples of twisting organs. We report this case to encourage 
EPs and radiologists to scrutinize the periphery of the CT to 
potentially improve the diagnosis of testicular torsion. 

Image 2. Right parasagittal computed tomography of the 
abdomen and pelvis showing “whirl” sign consistent with testicular 
torsion in the right scrotum at the inferior periphery of the image. 
The white arrow and circle highlight this finding.

CONCLUSION
As with other bodily organs that can twist, the “whirl” sign 

may be seen on CT in cases of testicular torsion as 
demonstrated in this case. Although ultrasound is the diagnostic 
study of choice, CT can provide evidence supporting the 
diagnosis of testicular torsion and should not be ignored during 
the evaluation of patients with genitourinary pain.
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Introduction: Cardiac masses are a rare cause of chest pain. They can often be missed on a chest 
radiograph performed to evaluate non-specific chest pain and are not readily evaluated with traditional 
laboratory testing. However, these masses can be visualized with point-of-care ultrasound.

Case Report: We present a case of a 19-year-old female presenting with intermittent chest pain, 
palpitations, and weakness present for two months. The patient had previously been evaluated 
at our emergency department one week earlier and was diagnosed with anxiety before being 
discharged. Besides a tachycardic and labile heart rate, physical examination and laboratory testing 
were unremarkable. Point-of-care cardiac echocardiography subsequently demonstrated findings 
concerning for a cardiac mass.

Conclusion: Cardiac masses are a rare cause of chest pain and palpitations that are easily missed. 
The advent of point-of-care ultrasonography has afforded us the ability to rapidly assess for structural 
and functional cardiac abnormalities at bedside, and incorporation of this tool into the evaluation of 
patients with chest pain offers the ability to detect these rare pathologies. [Clin Pract Cases Emerg 
Med. 2022;6(2):121–124.]

Keywords: ultrasound; point-of-care; cardiac mass; case report; chest pain. 

INTRODUCTION
The incidence of primary cardiac tumors in the general 

population is unclear due to rarity of the condition, with most 
sources citing numbers less than 0.1%.1 Secondary tumors from 
other sites are much more prevalent and outnumber primary 
tumors by about 20:1. Cardiac pseudotumors such as intracardiac 
thrombi are also significantly more common than primary 
cardiac tumors.2 Primary cardiac tumors are mostly benign with 
malignant tumors making up about 10% of all primary cardiac 
tumors. Of these malignant tumors, sarcomas are the most 
common. Overall, benign primary cardiac tumors have a good 
prognosis with most patient responding favorably to surgery 
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while malignant tumors carry a significantly worse prognosis.3,4,5

Symptomatic primary cardiac tumors can cause a range 
of symptoms including chest pain, arrhythmia, and even 
sudden death.6,7,8 Additionally, primary tumors can serve as 
a nidus for the formation of thrombi that can subsequently 
embolize.9 Evaluation of cardiac masses often begins with 
either transthoracic or transesophageal echocardiography. 
Cardiac computed tomography and cardiac magnetic 
resonance imaging can subsequently be obtained if further 
characterization of the mass is deemed to be necessary.10,11 
Overall, benign primary cardiac tumors have a good prognosis 
with most patients responding favorably to surgery.5 
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What do we already know about this clinical 
entity? 
Cardiac tumors are rare and oftentimes 
asymptomatic. They are not easily seen on 
laboratory testing or radiography and are 
easily missed.

What makes this presentation of disease 
reportable?
This case highlights how point-of-care 
ultrasonography was able to detect a rare clinical 
entity that had been missed on previous visits.

What is the major learning point?  
Ultrasonography should be routinely considered 
for evaluation of chest pain and can detect 
several clinical entities not readily captured by 
other methods.

How might this improve emergency medicine 
practice?  
Point-of-care ultrasonography is becoming a staple 
of emergency medicine. Regular use can help avoid 
missed diagnoses and delays in treatment. 

CASE REPORT
A 19-year-old female presented to the emergency department 

(ED) with the chief complaint of chest pain, palpitations, and 
generalized weakness intermittently, which were present for two 
months but had become more prominent during the prior week 
and worsening over the immediately preceding day. She had been 
seen in our ED one week prior for similar symptoms and was 
diagnosed with anxiety before being discharged. The patient did 
not report any other previous medical or surgical history, denied 
any history of familial disease to the best of her knowledge, and 
reported marijuana use several days earlier.

On presentation, the patient was tachycardic with a 
rate of 126 beats per minute (bpm), hypertensive at 169/84 
millimeters of mercury, and mildly tachypneic with a 
respiratory rate of 17 breaths per minute. Otherwise, she 
was afebrile and not hypoxic. Examination revealed a young 
female who appeared stated age and mildly anxious. Her 
cardiac exam revealed tachycardia with a regular rhythm and 
no appreciable murmurs. The patient’s lungs were clear to 
auscultation bilaterally and she was in no respiratory distress. 
Her skin was without any notable lesions or rashes, and she 
had no lower extremity edema or calf tenderness to palpation. 
Of note, the patient exhibited pronounced heart rate lability 
and would often be noted to have a resting heart rate between 
90-100 bpm on telemetry when alone in the room, which 
increased to 120-140 bpm whenever staff entered. 

Point-of-care echocardiography demonstrated an 
approximately 3.42 x 2.80 centimeters (cm) ovular echogenic 
structure in the left ventricular outflow tract in the parasternal 
long window. The structure was also visualized in the 
apical four-chamber window (Image 1, video). On bedside 
echocardiography the patient was noted to be tachycardic 
without global left ventricular hypokinesis, and the right 
ventricle was not dilated. A chest radiograph was obtained 
that did not demonstrate any cardiopulmonary abnormality 
(Image 2), and 12-lead electrocardiogram demonstrated sinus 
tachycardia without ST-segment changes.

Laboratory testing demonstrated a mild microcytic 
anemia with a hemoglobin level of 10.6 grams per 
deciliter (g/dL) (reference range: 11.5-15.5 g/dL) and 
mean corpuscular volume of 77 femtoliters (fL) (80-100 
fL). Otherwise, the patient’s white blood cell counts were 
within reference range, but she had a mild thrombocytosis 
at 400 thousand cells per microliter (th/µL) (120-360 th/
µL). Chemistries were primarily remarkable for a mildly 
low potassium level of 3.0 milliequivalents per liter (mEq/L) 
(3.5-5.5 mEq/L), carbon dioxide level of 19 millimoles per 
liter (mmol/L) (24-34 mmol/L), iron level of 22 micrograms 
per deciliter (mcg/dL) (40-150 mcg/dL), and ferritin of 11.6 
nanograms per milliliter (ng/mL) (20-300 ng/mL). Urine 
toxicology returned positive for marijuana, and thyroid 
stimulating hormone (TSH) levels were within normal 
reference range. Urinalysis was unremarkable, and urine 
pregnancy test was negative.

The patient received two liters of normal saline for fluid 
resuscitation and repeat vitals after administration of fluid 
demonstrated improvement in tachycardia. As seen in the 
lab values, the patient was mildly anemic with a microcytic 
anemia consistent with iron deficiency anemia. Unfortunately, 
date of last menstrual period was unknown; however, 
this finding is not unexpected secondary to menses in a 
reproductive-age woman. There was less suspicion for thyroid 
dysfunction given normal TSH levels, and the patient’s 
symptoms were considered unlikely to be secondary to acute 
marijuana toxicity given the reported timeline of use. Urine 
fractionated metanephrines and plasma free metanephrine 
levels were not obtained, however, pheochromocytoma should 
also have been considered in this young, hypertensive patient. 

The case was discussed with cardiology, and heparin 
infusion was initiated over concerns of adherent thrombi that 
could embolize. The patient was subsequently admitted to 
the hospital, and a computed tomography (CT) of the thorax 
with intravenous contrast was performed; however, the CT 
was not obtained using a cardiac protocol. No mass was noted 
on the final report. The patient underwent transesophageal 
echocardiography that confirmed the presence of a 3.5 x 2.25 
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Image 1. A) Parasternal long view demonstrating hyperechoic cardiac mass measuring 3.42 x 2.80 centimeters (arrow). B) Apical 
four-chamber view demonstrating same hyperechoic mass on septum (arrow).

Image 2. Portable upright anterior-posterior chest radiograph not 
demonstrating appreciable cardiopulmonary disease.

cm interventricular septal mass just below the aortic valve. 
The patient was subsequently transferred to a tertiary medical 
center for cardiothoracic surgical evaluation. 

DISCUSSION
The differential diagnosis for a young female presenting 

with a chief complaint of chest pain is broad, but with point-of-
care ultrasonography we were able to rapidly identify a cause: 
cardiac mass. The mass did not seem to stem from a valve, and 
the lack of fever and other Duke criteria for infective endocarditis 
made endocarditis unlikely.12 The patient also did not report any 
history of immunologic disease, thereby making non-infective 
vegetations unlikely. Pure thrombus was deemed unlikely 

given her normal prothrombin time, partial thromboplastin 
time, international normalized ratio, and location of the mass. 
Sigmoidal hypertrophic cardiomyopathy could present similarly; 
however, the general appearance of the mass was more discrete 
than would be expected with hypertrophy.13 In our case, the 
patient was young and without previous medical history making 
secondary cardiac tumor, while not impossible, relatively less 
likely than in the general population. The cardiac mass also 
appeared to be left-sided in origin, which decreases the likelihood 
of malignancy since right-sided primary cardiac tumors are 
more likely to be malignant.14 Overall, the mass was most likely 
a rhabdomyoma, lipoma, or fibroma given ventricular location, 
although histologic examination would be required for the 
ultimate diagnosis.15

CONCLUSION
This case demonstrates the benefit of point-of-care 

echocardiography as an adjunct for chest pain workup. 
While many patients receive plain films of the chest as 
part of the workup, this examination notably does not have 
the ability to assess for structural abnormalities of the 
heart. As demonstrated by this case, even more advanced 
imaging modalities such as CT may not detect cardiac 
masses if a cardiac-specific protocol is not used.10 In this 
regard, ultrasonography can offer improved diagnostic yield 
when compared to other imaging modalities. Point-of-care 
ultrasonography holds the unique ability to evaluate for 
intracardiac pathology at bedside and should routinely be 
considered for the evaluation of chest pain.

Furthermore, ultrasonography can provide functional 
insight that traditional imaging often lacks, such as ejection 
fraction, regurgitant flow across valves, and Doppler flow 
gradients for obstructive physiology. Although quantification 
of some of these exams can be technically challenging, even 
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gross qualitative assessments of cardiac structure and function 
can assist with treatment decisions and resuscitation. In this 
case, the location of the cardiac mass in the left ventricular 
outflow tract (LVOT) raised suspicion for obstructive 
physiology. Additional fluid can help improve cardiac output 
in intravascularly depleted patients and would be especially 
helpful for a patient with obstruction from a LVOT mass. 

Video. Parasternal long axis view visualizing left atrium (LA), left 
ventricle (LV), aortic root (AR), and right ventricle (RV). White 
arrow indicates location of mass between aortic root and left 
ventricle in the left ventricular outflow tract.

The Institutional Review Board approval has been documented 
and filed for publication of this case report.
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Introduction: Approximately two million people present to the emergency department (ED) with 
eye-related complaints each year in the United States. Differentiating pathologies that need urgent 
consultation from those that do not is imperative. For some physicians, ocular ultrasound has eclipsed 
the dilated fundoscopic exam as the standard posterior segment evaluation in the ED.

Case report: A 60-year-old female presented with sudden onset visual disturbance in her right eye. 
Point-of-care ultrasound showed a hyperechoic band in the posterior segment concerning for a retinal 
detachment. Ophthalmology was consulted and diagnosed the patient with a condition known as 
Valsalva retinopathy. The patient was discharged from the ED with expectant management.

Conclusion: This case highlights an important differential diagnosis that should be considered when 
ocular ultrasound demonstrates a hyperechoic band in the posterior segment. While previous literature 
has demonstrated that emergency physicians are able to accurately identify posterior segment 
pathology using ultrasound, there is limited information regarding their ability to differentiate between 
pathologies, some of which may not require urgent consultation. We highlight the important differentials 
that should be considered when identifying posterior segment pathology on point-of-care ultrasound 
and their appropriate dispositions. [Clin Pract Cases Emerg Med. 2022;6(2):125–128.]

Keywords: ocular ultrasound; point-of-care ultrasound; ophthalmology; case report; pre-retinal 
hemorrhage; valsalva retinopathy.

INTRODUCTION
Approximately two million people present to the 

emergency department (ED) with eye-related complaints 
each year in the United States.1 Point-of-care ultrasound 
(POCUS) is a safe and effective way to screen for and triage 
intraocular pathologies, especially those of the posterior 
segment such as retinal detachments (RD). Prior research 
has shown that emergency physicians can perform ocular 
POCUS with high diagnostic accuracy.2 Valsalva retinopathy 
(VR) is an acute pathology of the posterior segment that 
can be identified using POCUS. However, POCUS findings 
and the clinical presentation of VR may be difficult to 

Beaumont Hospital, Department of Emergency Medicine, Royal Oak, Michigan 
Beaumont Hospital, Department of Ophthalmology, Royal Oak, Michigan 
Ascension Eye Institute, Department of Ophthalmology, Warren, Michigan

*
†

‡

discern from RD. Although VR can cause vision loss that 
may need ophthalmic intervention, unlike RD, VR does 
not need immediate evaluation by a vitreoretinal surgeon.3 

Thus, differentiating these pathologies can make a significant 
impact on patient care. Here we describe a case of Valsalva 
retinopathy that was successfully differentiated from a RD 
by careful ultrasonography. 

CASE REPORT
A 60-year-old female with a past medical history of 

hypertension and type 2 diabetes presented to the ED due 
to vision changes in the right eye. She noted that after a 
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What do we already know about this clinical 
entity? 
Valsalva retinopathy is a common cause of pre-
retinal hemorrhage and is not acutely vision 
threatening but may be confused with other 
more serious pathologies on Point-of-care 
ultrasound (POCUS). 

What makes this presentation of disease 
reportable?
In our case ocular POCUS showed a hyperechoic 
line raised structure off the posterior segment, 
which crossed the boundary of the optic nerve, 
representing the pre-retinal membrane rather than 
the retina.

What is the major learning point?  
Point-of-care ultrasound can differentiate pre-
retinal hemorrhage from other pathologies that 
cause permanent vision loss by using several key 
features: echogenicity, mobility, and relation to 
the optic nerve.

How might this improve emergency medicine 
practice?  
Since pre-retinal hemorrhage is not acutely vision 
threatening, accurate diagnosis by the ED physician 
may help alleviate the cost of unnecessary emergent 
consults and transfers in the future.

sneezing fit, she experienced a sudden onset of floaters and 
a large cloud coming down into her vision. She described 
it as if she were looking through blood or ink spots. She 
did not have any eye pain and denied any trauma to the 
eye. She had no prior history of ophthalmic surgery or 
any anticoagulant use. Visual acuity was 20/30 in the 
left eye and 20/70 in the right eye. On exam, pupils were 
equal, round, and reactive, extraocular movements were 
intact, and the anterior segment exam was unremarkable. 
Confrontational visual fields were intact. The emergency 
physician performed an ultrasound of the right eye, and the 
images were obtained (Images 1 and 2, Video).

The POCUS showed a hyperechoic line raised off the 
posterior segment of the eye, which crossed the boundary 
of the optic nerve sheath. It was minimally mobile with eye 
movement, and scattered echoes were seen behind this stripe 

Image 1. B-mode ultrasound of the right eye showing 
hyperechoic band (arrow) in the posterior segment with 
underlying scattered echoes.

Image 2. B-mode ultrasound of the right eye showing hyperechoic 
band (arrow) in the posterior segment spanning the entire globe.

suggesting hemorrhage. Ophthalmology was consulted and 
observed extensive vitreous, intraretinal, and subhyaloid 
hemorrhage. The retina was not corrugated and there were 
no retinal breaks on their dilated eye exam, although some of 
the view was obscured by vitreous hemorrhage. 

The patient returned to retina clinic the next morning for 
follow-up assessment, where repeat ultrasound was performed. 
This study confirmed that the retina was flat and that there 
were no signs of a retinal break underlying the hemorrhage. 
Based on the exam findings of retinal hemorrhages in multiple 
layers and recent sneezing history, along with an intact retina 
on ultrasound, the diagnosis of Valsalva retinopathy was 
made. No immediate intervention was required, but the patient 
eventually underwent a vitrectomy to remove the large amount 
of vitreous hemorrhage. 
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DISCUSSION
Point-of-care ultrasound is commonly used in the ED 

by both ophthalmologists and emergency physicians to aid 
in the diagnosis of acute posterior segment pathologies that 
can cause permanent visual impairment. In this patient, the 
predominant findings were vitreous opacities and a raised 
hyperechoic strip that was concerning for a RD. Emergency 
physicians should be aware that these findings have several 
additional differential diagnoses that should be considered. 
There are distinctive features that can be observed on POCUS 
to help differentiate between these entities (Table). 

Retinal detachments are relatively common, occurring 
at an incidence of 12.5 per 100,000.4 On ultrasound it takes 
the appearance of a linear hyperechoic structure raised 
off the back of the eye. It does not cross the optic nerve 
and is mobile with extraocular movements. One end will 
be adherent to the edge of the optic nerve sheath, but the 
other ends may or may not be free. Spontaneous posterior 
vitreous detachment (PVD) is an even more commonly 
seen posterior segment pathology. Posterior vitreous 
detachment occurs in about 24% of patients aged 50-59 and 
87% of patients over 80 years old.5 A PVD will generally 
require higher gain to be visible and will move with a 
“swishing” motion with extraocular movement. A less 
hyperechoic band may be seen posteriorly and will appear 
very thin compared to the thicker, very hyperechoic band 
seen in a RD. In a PVD this band represents the posterior 
hyaloid of the vitreous and not the retina; therefore, it can 
cross the optic nerve. It is notable that a VD and RD often 
occur together, and care must be taken not to miss a RD in 
cases of vitreous pathology. These are the most common 
posterior segment pathologies seen on POCUS, but as this 
case demonstrates there are other differential diagnoses that 
have similar findings. 

The ultrasound findings on this patient were consistent 
with pre-retinal hemorrhage. In cases of pre-retinal 
hemorrhage, retinal capillaries rupture, causing blood to 
accumulate either in the level of the subhyaloid space, 
between the retina and the posterior vitreous face, or 
under the inner limiting membrane (ILM). If there is no 

Pathology Movement Morphology/ Prominence Respects optic 
nerve boundary? 

Retinal detachment Moderate movement, may 
be free on one end Visible at low gain Yes

Vitreous detachment Moves freely in swishing/ 
swirling motion Visible at high gain No

Pre-retinal hemorrhage Little to none Thin, hyperechoic strip with 
echogenic material posterior No

Choroidal detachment Little to none Thick and convex Yes

Table. Summary of ultrasound findings of posterior chamber pathology.

hemorrhage overlying the macula, the patient may be 
completely asymptomatic. In this case, the patient’s pre-
retinal hemorrhage was likely caused by her sneezing fit, 
suggesting a diagnosis of Valsalva retinopathy. The linear 
hyperechoic structure seen in this case accumulated above 
the retina, while the retina itself remained fully attached. 
The echogenic material seen behind the ILM is pre-retinal 
blood. With extraocular movement, there may be some 
movement seen, but it won’t move in the swishing/swirling 
pattern that a PVD will. Additionally, given that this 
hyperechoic band is not the retina, it can cross the optic 
nerve, as was seen in this case. 

Another entity that should be considered is choroidal 
detachment. The choroid, which sits behind the retina, can 
detach from the sclera, and appear similar to the above 
pathologies. However, the detachments are deeper on 
ultrasound and appear convex (Table). While this can occur 
spontaneously, this less common entity usually occurs in 
the setting of hypotony after intraocular surgery. Emergency 
physicians should maintain a high index of suspicion in 
at-risk patients, and early ophthalmology consultation is 
recommended in these cases. 

CONCLUSION
Valsalva retinopathy, a common cause of pre-retinal 

hemorrhage, has some characteristic features on POCUS. 
As was found in our case, POCUS can help to differentiate 
it from other pathologies that cause permanent vision loss. 
Given that pre-retinal hemorrhage is not acutely vision 
threatening, accurate diagnosis by the emergency physician 
may help alleviate the cost of unnecessary emergent consults 
and transfers in the future. However, while current literature 
demonstrates that emergency physicians can accurately 
identify RDs and PVDs on POCUS, more studies are needed 
to assess whether ED-performed POCUS can safely exclude 
RD in cases of pre-retinal hemorrhage.

Video. A narrated B-mode ultrasound video of the right eye 
showing a thin, minimally mobile, hyperechoic band in the 
posterior segment that crosses the optic nerve, with underlying 
scattered echoes.
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Introduction: Ruptured ectopic pregnancy is one of the leading causes of maternal death. Point-of-
care ultrasound (POCUS) has been shown to be highly sensitive for excluding ectopic pregnancy.
Ectopic pregnancy after a hysterectomy is a rare but life-threatening occurrence. We present a case 
where POCUS helped to diagnose a post-hysterectomy ectopic pregnancy.

Case report: A 36-year-old female with a prior surgical history of hysterectomy without oophorectomy 
presented to the emergency department with lower abdominal pain. A POCUS revealed free fluid in 
the right upper quadrant with an unremarkable gallbladder. Subsequently, the pelvic POCUS noted 
free fluid as well as a heterogeneous structure in the right adnexa. The clinician ordered a serum beta 
human chorionic gonadotropin level, which was 173.2 international units per milliliter (lU/mL) (negative: 
< 5m IU/ml). Transvaginal ultrasound revealed a right adnexal echogenic structure with surrounding 
vascularity and moderate, complex free fluid suggestive of hemorrhage. Given the concern for possible 
ectopic pregnancy, obstetrics took the patient to the operating room where a right tubal ectopic 
pregnancy was confirmed. 

Conclusion: A ruptured ectopic pregnancy is a life-threatening condition that requires rapid 
diagnosis. Ectopic pregnancy post hysterectomy is an uncommon occurrence infrequently 
considered in the differential diagnosis of lower abdominal pain, leading to considerable delays 
in diagnosis. Although uncommon, emergency clinicians must consider this diagnosis in female 
patients with lower abdominal pain. [Clin Pract Cases Emerg Med. 2022;6(2):129-132.]

Keywords: point-of-care ultrasound; ectopic pregnancy; case report.

INTRODUCTION
Ectopic pregnancy occurring after a hysterectomy is 

a rare occurrence that is often difficult to diagnose and is 
associated with high morbidity and mortality. This diagnosis 
is often challenging as presenting symptoms are non-specific. 
There have been multiple reported cases in the literature of 
ectopic pregnancies occurring post hysterectomy,1,4,8,16 with the 
majority occurring during the time interval directly following 
the procedure.1 This case demonstrates how point-of-care 

North Shore University Hospital, Department of Emergency Medicine, Manhasset, 
New York

ultrasound (POCUS) helped to diagnose a patient with a post-
hysterectomy ectopic pregnancy.

CASE REPORT
A 36-year-old gravida 4 para 2-0-2-2 female, who had a 

history of ovarian cysts and cervical cancer with prior total 
laparoscopic hysterectomy without oophorectomy three 
months prior, presented to the emergency department (ED) 
with a chief complaint of lower abdominal pain. The patient 
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What do we already know about this clinical 
entity? 
Ectopic pregnancy post hysterectomy is a rare but 
life-threatening occurrence. The majority occur 
directly following the procedure.

What makes this presentation of disease 
reportable?
Post-hysterectomy ectopic pregnancy is difficult 
to diagnose and is associated with morbidity. 
Point-of-care ultrasound (POCUS) helped to 
make this diagnosis.

What is the major learning point? 
Erroneously, ectopic pregnancy is often removed 
from the differential diagnosis in patients who are 
post hysterectomy, leading to a significant delay 
in diagnosis.

How might this improve emergency medicine 
practice?
Increased mortality rates in patients with late 
post-hysterectomy ectopic pregnancy make 
rapid detection with POCUS essential to 
expedite treatment.
 

reported severe lower abdominal pain that started earlier that 
day after intercourse. The pain radiated to the right upper 
quadrant and was worse with deep inspiration. The pain was 
associated with nausea and vomiting. The patient denied any 
fevers, chills, chest pain, shortness of breath, dysuria, vaginal 
bleeding, or vaginal discharge. She had taken acetaminophen 
prior to ED arrival without any improvement. On presentation 
the patient was hemodynamically stable with a blood pressure 
of 129/85 millimeters of mercury, a heart rate of 76 beats 
per minute, and temperature of 36.7° Celsius. Physical exam 
was significant for lower abdominal and right upper quadrant 
tenderness. A point-of-care ultrasound (POCUS) of the right 
upper quadrant was performed initially, which revealed free 
fluid (Image 1) and an unremarkable gallbladder. 

Given the presence of free fluid in the upper abdomen, 
and because the patient was a female of childbearing age 
who reported lower abdominal pain as well, the sonographer 
expanded the exam to evaluate the lower abdomen. In 
the right lower abdomen, a heterogeneous structure was 
visualized in the right adnexa surrounded by complex free 
fluid (Image 2). Transvaginal POCUS was then performed 
showing a right adnexal echogenic structure with surrounding 
vascularity and complex free fluid concerning for a ruptured 
ectopic pregnancy. A beta human chorionic gonadotropin was 
ordered after performing the ultrasound given the high clinical 
suspicion for an ectopic pregnancy.

Laboratory values showed no evidence of anemia with 
a hemoglobin of 12.8 grams per deciliter (g/dL) (reference 
range: 11.5-15.5 g/dL) and a mild leukocytosis of 12.4 kilo per 
microliter (K/uL) (3.8-10.5 K/uL). The human gonadotropin 
level returned at 173.2 milli-international units per milliliter 
(mlU/mL) (negative: < 5 mIU/mL). Obstetrics was consulted 
and took the patient to the operating room. The patient 
was found to have a ruptured right fallopian-tube ectopic 
pregnancy with approximately 200 mL of intraperitoneal 
blood. In the operating room she received bilateral 

Image 1. A point-of-care ultrasound view of the right upper quadrant 
showing free fluid (arrow) between the liver (star) and kidney.

Image 2. Point-of-care ultrasound of the pelvis in transverse 
view showing a complex structure (arrow) adjacent to the right 
ovary (star).

salpingectomy with removal of the ectopic pregnancy. The 
patient had an uneventful recovery after the procedure and was 
discharged home the next day without further complications. 
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DISCUSSION
Ectopic pregnancy after a hysterectomy is a rare but life-

threatening condition that requires rapid diagnosis. Erroneous-
ly, ectopic pregnancy is often removed from the differential 
diagnosis in patients who are post hysterectomy, leading to a 
significant delay in making this critical diagnosis. The present-
ing symptoms of post-hysterectomy ectopic pregnancy are 
generally non-specific and range from lower abdominal pain 
to nausea and vomiting. Vaginal bleeding, which is a common 
presenting symptom of ectopic pregnancy in a patient with a 
uterus, is relatively uncommon in post-hysterectomy ectopic 
pregnancies and it was the presenting symptom in only a few 
reported cases.2 

While post-hysterectomy ectopic pregnancies are 
rare, there have been reported cases leading to a further 
classification of the phenomenon as either early or late.8,17,18 

Early presentations occur when either conception or potential 
for conception occurs at the time of the hysterectomy.2,3 In 
these cases, fertilization occurred prior to the hysterectomy. 
It has previously been reported that many of these patients 
who present soon after the hysterectomy procedure are often 
diagnosed with postoperative complications leading to a delay 
in the diagnosis of ectopic pregnancy.4 

Late presentation ectopic pregnancy occurs well after 
the hysterectomy has been completed and can occur up to 
12 years post procedure.2,4 Although the pathophysiology 
remains unclear, cmultiple theories have been proposed. One 
potential mechanism is the creation of a fistula tract between 
the vaginal dome and the peritoneum or vaginal dome and 
the fallopian tube.5,6 This would create a passageway for 
sperm to fertilize an ovum. Another possible mechanism is 
that the fallopian tube prolapses into the vagina creating a 
communication between the two structures and allowing for 
fertilization to occur. Although the majority of documented 
post-hysterectomy ectopic pregnancies occurred after vaginal 
hysterectomy, it can still be diagnosed in patients after an 
abdominal hysterectomy with the most common location 
being in the fallopian tube 7,8  

Early ordering of beta human chorionic gonadotropin 
levels can aid emergency physicians (EP) in making this 
diagnosis. In the majority of previously reported post-
hysterectomy ectopic pregnancy cases the diagnosis was 
often delayed and unexpected.4 An additional tool that can 
aid EPs in making this diagnosis is early use of POCUS. In 
the ED, POCUS is a useful diagnostic tool for evaluating 
undifferentiated causes of abdominal pain. Point-of-care 
ultrasound has been shown to be helpful in confirming 
intrauterine pregnancy and recognizing hemorrhage due to 
an ectopic pregnancy. Prior studies have shown that EPs can 
accurately and rapidly use POCUS to detect an intrauterine 
pregnancy, and previous data has shown a clear role for early 
ultrasound in patients at risk for ectopic pregnancy.9,10,11,12 

Early diagnosis of a ruptured ectopic pregnancy is 
essential as it is a leading cause of first-trimester maternal 

death. Additionally, there have been reports of increased 
mortality rates in patients with late post-hysterectomy ectopic 
pregnancy compared with those with intact uteri ectopic 
pregnancy.8,13 Therefore, rapid and accurate detection is 
essential to reduce mortality and expedite treatment.7 

CONCLUSION
Ectopic pregnancies in patients with a previous 

hysterectomy are rare occurrences making the diagnosis 
difficult. Although it is often on the differential for female 
patients presenting with abdominal pain, it may be overlooked 
in patients with a history of a hysterectomy. This case 
demonstrates the use of point-of-care ultrasound in helping 
to diagnose a ruptured ectopic pregnancy in a patient with 
a prior hysterectomy. In this case the findings seen on the 
POCUS exam facilitated early consultation, resuscitation, 
and operative intervention. Additionally, as the rate of 
hysterectomy in child-bearing women is rising, it is expected 
that the incidence of ectopic pregnancy post hysterectomy will 
increase.8 It is, therefore, important for emergency physicians 
to remember that prior hysterectomy does not exclude the 
diagnosis of ectopic pregnancy, and thus EPs must continue to 
have a high clinical suspicion for this pathology. 
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Introduction: Uterine rupture is a rare but potentially fatal complication of pregnancy. The incidence of 
uterine rupture is estimated to be between 0.3 and 11 per 10,000. Additionally, uterine sacculation is a 
sac or outpouching of the uterus that can lead to uterine rupture in pregnancy. Here we describe a case 
of a patient who was found to have a uterine sacculation on point-of-care ultrasound in the emergency 
department (ED) that was complicated by uterine rupture. 

Case Report: A 32-year-old female at approximately 18 weeks gestation presented to the ED with 
three days of abdominal discomfort. The patient’s medical history was significant for prior uterine 
fibroids requiring recent myomectomy. On arrival the patient was tachycardic, and her abdominal exam 
revealed distention with mild tenderness to palpation in all quadrants. A point-of-care transabdominal 
obstetric ultrasound was performed to evaluate the fetal heart rate, which was 157 beats per minute; it 
also revealed a defect in the uterine wall compatible with a uterine sacculation. The patient underwent 
magnetic resonance imaging, which revealed a sac-like structure in the fundal portion of the uterus 
containing a portion of gestational sac and pregnancy contents. Subsequently, she became hypotensive 
and tachycardic and was taken emergently to the operating room for concern for uterine rupture. 
Intraoperatively, uterine rupture was confirmed. The patient underwent surgical repair with evacuation of 
fetal tissue and recovered in the surgical intensive care unit.

Conclusion: Point-of-care ultrasound is a useful and readily available procedure to identify uterine 
sacculation. Early identification can help escalate the urgency of the patient complaint and may lead to a 
need for further maternal-fetal evaluation. Emergency physicians should keep a high index of suspicion 
when evaluating the pregnant patient with a history of uterine surgery. [Clin Pract Cases Emerg Med. 
2022;6(2):133-136.]

Keywords: uterine sacculation; point-of-care ultrasound; uterine rupture.

INTRODUCTION
Uterine rupture is a rare but potentially fatal complication 

of pregnancy. The incidence of uterine rupture is estimated 
to be 11 per 10,000 and 0.3 per 10,000 in women with 
and without a history of a cesarean delivery, respectively. 
Additionally, uterine sacculation is a rare pathology that can 
lead to uterine rupture in pregnancy.1 Here we describe a 

North Shore University Hospital, Department of Emergency Medicine, Manhasset, 
New York

case of a patient who was found to have a uterine sacculation 
on point-of-care ultrasound (POCUS) in the emergency 
department (ED) that was complicated by uterine rupture. 

CASE REPORT
A 32-year-old female at approximately 18 weeks gestation 

by dates presented to the ED with three days of generalized 
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What do we already know about this clinical 
entity? 
Uterine sacculation is a rare outpouching of the 
uterine wall that has been thought to increase the 
chances of uterine rupture. 

What makes this presentation of disease 
reportable?
Our patient was correctly identified to have 
a uterine sacculation on a point-of-care 
ultrasound (POCUS), which expedited emergency 
department management. 

What is the major learning point? 
Uterine sacculation can progress to uterine rupture 
in a short time. It can be identified on POCUS and 
warrants emergent obstetrics consultation.

How might this improve emergency medicine 
practice?
Adding uterine sacculation to the list of 
differential diagnoses and knowing that it may 
be identified on POCUS will improve care of the 
pregnant patient. 

abdominal discomfort, “bloating,” and constipation. The 
patient endorsed not being able to pass a bowel movement 
for three days and denied being able to pass flatus on the day 
of presentation. She denied any episodes of emesis, dysuria, 
hematuria, vaginal bleeding, or leakage of fluid from her 
vaginal canal. The patient endorsed feeling normal fetal 
movements. Her medical history was significant for prior 
uterine fibroids requiring an abdominal myomectomy in 
2019 and a laparoscopic revision of the myomectomy due 
to persistent fibroids three months prior to conceiving. The 
patient had a confirmed, single, intrauterine pregnancy on her 
previous outpatient obstetric visits. 

Her vital signs in the ED were as follows: heart rate 111 
beats per minute; blood pressure 143/65 millimeters of mercury 
(mm Hg); oral temperature 98.7° Fahrenheit, respiratory 
rate of 22 breaths per minute, and an oxygen saturation of 
97% on room air. Physical examination revealed a mildly 
uncomfortable-appearing female with dry mucous membranes. 
Abdominal exam revealed distention appropriate for 18 weeks 
gestation with mild tenderness to palpation in all quadrants. 

 A 12-lead electrocardiogram revealed her tachycardia 
to be sinus rhythm. A point-of-care transabdominal obstetric 
ultrasound was performed to evaluate the fetal heart rate, which 
was 157 beats per minute, but also revealed a defect in the 
uterine wall compatible with a uterine sacculation (Image 1). 

The obstetrics and gynecology team was emergently 
consulted given this finding. The consensus was to have the 
patient undergo an emergent magnetic resonance imaging 
(MRI) of the abdomen and pelvis to evaluate the sacculation 
further, as well as to evaluate for a small bowel obstruction, 
given the patient had been unable to pass bowel movements 
or flatus and had a history of abdominal surgery. The MRI 
revealed a sac-like structure measuring 4.4 centimeters (cm) 
in the fundal portion of the uterus containing a portion of 
gestational sac and pregnancy contents with intact serosa 
(Image 2). The radiologist highlighted that the sacculation 
placed the patient at increased risk of uterine rupture. She was 
admitted to the obstetrics service to determine next steps in 
conjunction with the maternal fetal medicine team. 

Five hours after admission, the patient began to exhibit 
increased lethargy, and her skin appeared pale with her blood 
pressure becoming hypotensive to approximately 80/40 mm 
Hg and her heart rate becoming tachycardic to approximately 
130 beats per minute. She was given two units of emergent-
release packed red blood cells and was taken emergently 
to the operating room for concern for uterine rupture. 
Intraoperatively, uterine rupture was confirmed with two liters 
of hemoperitoneum. The patient underwent surgical repair 
with evacuation of fetal tissue. She recovered well in the 
surgical intensive care unit.

DISCUSSION
Uterine sacculation is defined as a transitory pouch or 

sac-like structure developing from a portion of gravid uterus, 

containing all layers of the uterus.1 Some sources cite the 
incidence to be 1 in 3000; however, this incidence refers to 
sacculations in the setting of uterine incarceration. Uterine 
sacculation has been extensively reported in patients with 
concomitant uterine incarceration.2,3 Ultrasound and MRI both 
are excellent imaging options for uterine sacculation; however, 
it is likely to be discovered only when a patient is imaged for 
another differential diagnosis of the presenting complaint. 

Risk factors for uterine sacculation include uterine 
malformations, endometriosis, a primary myometrial defect, 
and prior surgery. In contrast, our patient had a sacculation 
containing fetal parts through a portion of the uterine fundus 
likely weakened by her prior laparoscopic myomectomy. It 
is unclear how often the precise process that occurred in our 
patient happens. On POCUS, our patient presented with a 
defect in the uterine wall with concomitant thinning of the wall 
compared to the rest of the uterus. Given the corroboration 
on MRI, such findings should raise suspicion of a uterine 
sacculation with possible impending rupture. Uterine rupture is 
suggested by free fluid surrounding the uterus in the setting of 
abdominal pain, distention, or hemodynamic instability. 

Most uterine ruptures are associated with patients who 
have had a prior cesarean section and are attempting a trial of 
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Image 1. A point-of-care transabdominal obstetric ultrasound in the sagittal and transverse views, respectively. The black arrow 
demonstrates a defect with thinning of the uterine wall compatible with a uterine sacculation in the uterine fundus. The white arrow 
indicates fetal parts within the uterus. The blue arrow points toward the inferior portion of the uterus. There was no free fluid surrounding 
the uterus to suggest uterine rupture at this point.

Image 2. Magnetic resonance imaging with white arrow demonstrating a sac-like structure measuring 4.4 centimeters in the fundal 
portion of the uterus, containing a portion of gestational sac and pregnancy contents with intact serosa seen in the sagittal and coronal 
views, respectively.

labor.4 Upon review of the literature, we found that 31% of 
cases of uterine rupture occurred in women with prior surgery 
involving the uterus with 36% of these cases following a 
laparoscopic myomectomy, which our patient had previously 
received.5 The most frequently encountered symptom or 
sign prior to diagnosis of uterine rupture is a fetal heart rate 
abnormality, usually fetal bradycardia, occurring in up to 
87.5% of cases.4 This is followed by abdominal pain, vaginal 
bleeding, altered uterine contractions, and hypotension.6 In 
our case, our patient’s abdominal discomfort and tenderness 

to palpation is what eventually led to her diagnosis of uterine 
sacculation, but she did not have any identified fetal heart rate 
abnormalities. Determining a fetal heart rate, even in the fetus 
that is not yet viable, may be clinically important as it may 
allude to critical illness affecting the patient. 

Our patient’s pregnancy was deemed high risk by 
her obstetrician as she conceived five months after her 
laparoscopic myomectomy, despite a six-month minimum 
recommendation. To our knowledge, sources differ on the 
recommended time period and there isn’t clear literature to 
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support the time periods recommended. Some have suggested 
three to six months, others recommend waiting at least six 
months to avoid uterine rupture.7,8 A case series of 14 uterine 
ruptures after laparoscopic myomectomy by Kim et al found 
the time interval between uterine rupture and myomectomy 
was between 12-84 months, highlighting that the risk of 
uterine rupture persists even after significant time has passed 
since myomectomy.9 Hence, it is important to determine 
whether the pregnant patient presenting with abdominal 
complaints has had a history of uterine surgery, particularly 
with recent proximity to conception. 

CONCLUSION
Uterine rupture is a devastating intrapartum emergency. 

It may be preceded by a uterine sacculation caused by prior 
uterine surgery. Point-of-care ultrasound is a useful and 
readily available procedure to identify this rare pathology. 
Early identification can help escalate the concern of our 
obstetric colleagues and determine the need for further 
maternal fetal evaluation. Emergency physicians should keep 
a high index of suspicion when evaluating the pregnant patient 
with a history of uterine surgery even without the late clinical 
findings of fetal bradycardia, severe abdominal pain, or heavy 
vaginal bleeding. 
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Introduction: As ketamine gains traction as an alternative to opiates in the treatment of chronic pain, 
ketamine-induced ulcerative cystitis is now being recognized as a complication of its use. The first-
line treatment is phenazopyridine, an over-the-counter medication for dysuria that historically has 
been known to cause methemoglobinemia. This report details the case of a patient presenting to the 
emergency department (ED) with methemoglobinemia.

Case Report: A 66-year-old woman with a complicated medical history presented to the ED with 
anemia and hypoxia after extended use of phenazopyridine for treatment of ketamine-induced 
ulcerative cystitis. She was found to have methemoglobinemia secondary to phenazopyridine used 
to treat her ketamine-induced ulcerative cystitis, a previously undocumented sequelae of chronic 
ketamine use. She was admitted to the hospital for three days and made a full recovery. 

Conclusion: This case highlights the need to suspect ketamine-induced ulcerative cystitis in 
patients who use ketamine chronically and be judicious in the use of phenazopyridine for symptom 
management to prevent life-threatening complications.[Clin Pract Cases Emerg Med. 2022;6(2):137-
140.]

Keywords: cystitis; ketamine; phenazopyridine; 
methemoglobinemia; case report.
INTRODUCTION

The use of opioids as a mainstay for pain control has been 
falling out of favor in recent years due to the risk of abuse, 
respiratory depression, and accidental overdose. Ketamine, which 
acts as an analgesic and has dissociative properties, has gained 
traction in recent years as comparable to morphine but with 
more benign side effects.1 Historically known as a drug of abuse, 
ketamine and the risks of chronic use in a controlled setting 
are not completely understood.2 However, there is an emerging 
awareness of a rare urologic condition termed ketamine-induced 
ulcerative cystitis.3,4 The prevalence of this disorder is difficult to 
appreciate given its recent emergence as a clinical entity.

In patients with ketamine cystitis, phenazopyridine, 
a common over-the-counter (OTC) medication used for 

University of California – Irvine, School of Medicine, Irvine, California
University of California – Irvine Medical Center, Department of Emergency Medicine, 
Orange, California
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dysuria, is a first-line medication to treat symptoms. 
However, phenazopyridine is historically known to cause 
methemoglobinemia. While methemoglobinemia is a rare 
condition and the incidence due to phenazopyridine use is 
unknown, the American Association of Poison Control Centers 
recently reported 1,234 cases of phenazopyridine exposure 
over the time frame of one year.5 Given its accessibility, 
caution must be used to limit serious reactions. Here, we 
present a case of a previously unreported combination of 
complications of chronic ketamine use in a patient presenting 
with methemoglobinemia secondary to phenazopyridine 
use for treatment of ketamine cystitis. Despite the novelty 
of this presentation, the sequelae of difficult-to-diagnose 
complications of chronic ketamine use warrants discussion. 

CASE REPORT
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What do we already know about this clinical 
entity? 
Ketamine-induced ulcerative cystitis is a 
complication of chronic ketamine use, and the 
first line treatment, phenazopyridine, has been 
known to cause methemoglobinemia.

What makes this presentation of disease 
reportable?
The intersection of two rare diagnoses, ketamine 
cystitis and methemoglobinemia, sheds lights 
on the potential complications of two common 
analgesic medications.

What is the major learning point?  
Suspect ketamine-induced ulcerative cystitis 
in patients with chronic ketamine use and be 
judicious in the use of phenazopyridine for 
symptom management.

How might this improve emergency medicine 
practice?  
This case highlights that in medically complex 
patients, common and easily accessible 
medications such as phenazopyridine may result 
in life threatening adverse outcomes.

The patient was a 66-year-old female with past 
medical history of endometrial carcinoma status post total 
abdominal hysterectomy (seven years prior), small bowel 
adenocarcinoma status post resection (12 years prior), and 
inoperable partial small bowel obstruction. She was being 
treated for chronic abdominal pain on home ketamine 
via patient-controlled analgesia pump. Her history was 
complicated by a recent diagnosis of ketamine-induced 
cystitis. She presented to the emergency department (ED) 
from an outside physician for abnormal hemoglobin of 6.1 
grams per deciliter (g/dL) (reference range: 12.0-16.0 g/dL).

On evaluation, the patient reported one to two weeks of 
hematuria without melena, hematochezia, or hematemesis. 
She reported continued dysuria, frequency, and suprapubic 
abdominal pain. She also endorsed worsening fatigue and 
malaise. She denied dyspnea, chest pain, cough, fevers, 
lightheadedness, or syncopal episodes. Presentation vital 
signs showed an oxygen saturation of 85% on room air, blood 
pressure of 113/67 millimeters of mercury (mm Hg), heart rate 
of 91 beats per minute, and respiratory rate of 18 breaths per 
minute. She was started on six liters of nasal cannula oxygen 
without improvement of oxygen saturation.

Of note, the patient had been admitted three weeks prior 
with dysuria and suprapubic pain. During hospitalization, she 
was given ceftriaxone for a presumed urinary tract infection 
without clinical improvement and with negative urine culture. 
She was ultimately diagnosed with ketamine-induced cystitis, 
and her pain regimen was modified with the addition of 
gabapentin, diazepam, venlafaxine, and phenazopyridine. 
Although asymptomatic, she was incidentally found to be 
coronavirus disease 2019 (COVID-19)-positive during 
that admission. At the current visit, the patient reported 
improvement in dysuria since starting the new pain regimen. 
She reported that she took her phenazopyridine more 
frequently than directed, six to eight tablets per day. 

On exam the patient was alert and oriented with no signs 
of trauma, but conjunctival pallor was present. Heart, lungs, 
and abdominal exam were all normal. Repeat labs in the ED 
were notable for hemoglobin of 7.4 g/dL, hematocrit of 22.5 
(reference range: 36-46%). Venous blood gas revealed a pH 
of 7.34 (7.35-7.45), partial pressure of carbon dioxide of 50.1 
mm Hg (33-45 mm Hg), and partial pressure of oxygen of 
38.9 mm Hg (75-105 mm Hg). D-dimer was 690 nanograms 
per deciliter (ng/dL) (reference range: less than 250 ng/
dL), and urinalysis showed moderate hemoglobin, moderate 
leukocyte esterase, nitrite positive, red blood cell count of 7 
per high power field (HPF) (0-3/HPF), and white blood cell 
count of 32/HPF (0-5/HPF). On imaging a chest radiograph 
(CXR) showed no abnormalities, and computed tomography 
angiogram chest was without evidence of pulmonary 
embolism or other thoracic abnormalities.

The patient’s initial presentation was concerning for 
COVID-19 given her marked hypoxia and recent positive 
test on prior hospitalization, although the lack of response 

to supplemental oxygen and unremarkable CXR made this 
unlikely. Given the history of increased phenazopyridine use, 
a methemoglobin level was obtained, showing an elevated 
level of 11.6% (reference range: 0.0-1.5%). After consultation 
with the Poison Control Center the patient was started on 
methylene blue in the ED with near immediate improvement 
of oxygen saturation to 92-93% on 2-4 liters nasal cannula. 
She was then admitted to the inpatient telemetry unit and 
was hospitalized for three days. She was transitioned from 
oxygen support, and palliative care was consulted for her 
pain regimen. Phenazopyridine was discontinued, and she 
was transitioned to her outpatient regimen of gabapentin, 
diazepam, and venlafaxine.

DISCUSSION
Ketamine, a derivative of phencyclidine, was first 

developed in the 1960s and marketed for its anesthetic 
properties. Recreational use soon gained popularity due in 
part to its dissociative and psychedelic effects. Although fatal 
overdoses are incredibly rare, it is not unusual to see sequelae 
of recreational ketamine in the ED.6 The most common 
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presentation in the ED is altered mental status, although 
abdominal pain, urinary complaints, and dizziness are also 
seen.7 The sustained use of ketamine may also induce elevated 
liver enzymes and biliary dilation, as well as the newly 
recognized ketamine-induced ulcerative cystitis. 8

Despite the potential side effects, ketamine continues 
to gain popularity as a chronic pain treatment. In 2010 the 
Institute of Medicine released a report estimating that one 
in three Americans are living with chronic pain and that 
estimated costs range from $560-635 billion annually.9 In 
response to concerns over the opioid epidemic, alternative 
treatments are gaining traction. As recently as 2017, several 
anesthesia and pain management societies adopted consensus 
guidelines for ketamine use in chronic pain.10 They state 
that despite the lack of large clinical trials, there is sufficient 
evidence to suggest that ketamine is safe and effective in 
managing chronic pain. As more patients turn to ketamine as 
a means of pain control, it is imperative that we understand its 
pharmacologic properties and potential complications.

Ketamine primarily acts as a noncompetitive N-methyl-
D-aspartate (NMDA) antagonist in the central nervous system, 
most notably in the prefrontal cortex and hippocampus.10 
Ketamine decreases the frequency of channel opening in 
these regions, leading to lower levels of neuronal activity. In 
the absence of ketamine, NMDA receptor activation plays a 
significant role in cognition, chronic pain, central sensitization, 
and opioid tolerance.10 To a lesser extent, ketamine also acts 
through the activation of other receptors such as opioid and 
D2 dopamine receptors and through antagonistic effects on 
muscarinic receptors, sodium, and potassium channels.10 While 
the secondary pathways are poorly understood, they may 
contribute to analgesia and mood regulation.

The term ketamine cystitis first emerged in 2007 after a 
series of daily ketamine users presented with dysuria, urgency, 
frequency, and hematuria with sterile urine cultures.3 On 
computed tomography (CT) imaging these patients displayed 
evidence of severe inflammation such as bladder wall 
thickening, decreased capacity, and perivascular stranding, 
as well as ulcerative cystitis on cystoscopy. Radiologic 
studies have since correlated these CT findings as well as 
the occasional presence of hydronephrosis and ureteral wall 
thickening.11 The pathophysiology of urinary tract damage is 
not well understood and may be secondary to direct or indirect 
injury. While symptomatic treatment may help to relieve some 
of the discomfort in the short term, abstinence from ketamine 
appears to be the best treatment.3,12 

Phenazopyridine is a commonly used OTC medication 
for the treatment of urinary discomfort. It has historically 
been associated with methemoglobinemia, although reported 
cases are rare.3 Methemoglobinemia occurs when ferrous 
iron (Fe2+) is oxidized to the ferric state (Fe3+), which 
decreases the oxygen binding capacity.13 Clinically this 
often presents as headaches, fatigue, shortness of breath, 
and cyanosis, with severe cases having the potential to be 

fatal. Due to a leftward shift of the oxygen dissociation 
curve, patients are often hypoxic without improvement on 
supplemental oxygen, as seen in our patient. Physiologically, 
there are two mechanisms that allow for reduction of 
methemoglobin to its ferrous state. The primary mechanism 
is through a nicotinamide adenine dinucleotide hydrogen-
dependent reaction via cytochrome B5 reductase and 
secondarily through a less active nicotinamide adenine 
dinucleotide phosphate hydrogen (NADPH)-dependent 
reaction generated by G6PD.13

Methemoglobinemia is either congenital or acquired. 
Congenital causes are due to cytochrome B5 reductase 
deficiency and hemoglobin M disease.13 Acquired cases are 
often secondary to a drug reaction. Many medications can 
induce methemoglobinemia; of note, these include dapsone, 
benzocaine, nitrates and nitrites, sulfonamides, and, as in our 
case, phenazopyridine. Diagnosis of methemoglobinemia 
requires an arterial blood gas with methemoglobin levels. 
A level of greater than 5% is consistent with the diagnosis 
of methemoglobinemia, although symptoms are typically 
observed at higher levels, unless other complications such as 
anemia or lung disease are present. Treatment with methylene 
blue is not indicated in levels less than 20% unless individuals 
are symptomatic.13 Levels above 30% are often considered 
fatal unless treatment is initiated. In our patient, the anemia 
caused by hematuria from ketamine cystitis provided 
increased sensitivity to lower methemoglobin levels and 
clinical hypoxia.

The primary treatment of methemoglobinemia is 
methylene blue, although for acquired cases at lower levels, 
discontinuation of the offending agent may suffice. Methylene 
blue is dosed at 1-2 milligrams per kilogram intravenously 
over several minutes; it acts as an electron transporter in the 
NADPH-dependent pathway to reduce methemoglobin.13 
Often, patient response is rapid, although repeat dosing may 
be necessary. A major contraindication to methylene blue is 
G6PD deficiency, which causes severe hemolysis.14 In these 
patients, ascorbic acid (vitamin C) may be used in place 
of methylene blue, which acts via a similar mechanism. In 
refractory cases, the use of hyperbaric oxygen and plasma 
exchange can be considered.14

CONCLUSION
As the use of ketamine increases in both recreational and 

controlled medical settings, it is important for the emergency 
physician to consider the diagnosis of ketamine-induced 
ulcerative cystitis in patients with urinary tract symptoms 
in the absence of positive urine cultures and to obtain a 
thorough history of drug use. This case also highlights that in 
medically complex patients, common and easily accessible 
medications such as phenazopyridine may precipitate life-
threatening complications.
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Introduction: Postpartum ovarian vein thrombosis (POVT) is an uncommon diagnosis that may lead 
to morbidity or mortality if unrecognized. 

Case Report: This report discusses a single case of POVT in a community hospital, along with the 
treatment and clinical course.

Conclusion: The mechanism is believed to be right-sided clot formation provoked by anatomical 
and hormonal changes of gestation. Diagnosis is challenging as most patients are previously healthy 
and symptoms are often vague. Although the differential is broad, modern imaging is sensitive and 
specific for diagnosis. Prompt treatment with broad-spectrum antibiotics and anticoagulation may 
reduce morbidity, and prognosis following treatment is excellent. [Clin Pract Cases Emerg Med. 
2022;6(2):141-145.]

Keywords: ovarian vein thrombosis; postpartum; puerperal; hypercoagulability; case report.

INTRODUCTION
Postpartum ovarian vein thrombosis (POVT) is a rare 

diagnosis most commonly made in the postpartum period. 
Estimates place its incidence as 0.5-2 cases per 1000 vaginal 
deliveries, and 20 cases per 1000 cesarean deliveries.1,2 It was 
first described in 1956 and has subsequently appeared in case 
reports and small observational studies.3 The pathophysiology 
of POVT is likely multifactorial, consisting of biochemical 
and structural alterations. 

Pregnancy influences all three elements of Virchow’s triad to 
augment clot formation. Hormonal changes, including increased 
estrogen levels, contribute to hypercoagulability. Coagulation 
factors II, VII, VIII, and X, as well as platelet activating 
factors and von Willebrand factor, increase during pregnancy. 
Additionally, protein S and antithrombin III levels decrease and 
resistance to activated protein C is common.4 Endothelial injury 
occurs due to pro-inflammatory status, direct intrapartum insult, 
or bacterial endothelial damage.5,6 Bacterial spread, especially via 
right ovarian vein from intrauterine sources, may contribute to 
pathogenesis. Septic thrombophlebitis, considered an infectious 
variant, depends largely on this spread and the right ovarian 
vein’s antegrade course.7 

HCA Healthcare/University of South Florida Morsani College of Medicine GME/
Brandon Regional Hospital, Department of Emergency Medicine, Brandon, Florida

Gestational venous stasis promotes POVT, while 
physiological and anatomical variations predispose the right 
ovarian vein particularly. Approximately 90% of POVT are 
right-sided. The right gonadal vein follows a longer course, 
is narrower, and features incompetent valves.6,8-10 Extrinsic 
factors include dextrorotation compressing the inferior vena 
cava (IVC) and right ovarian vein, as well as flow reversal 
during delivery.2,6,9

Known risk factors include prior pro-coagulable state, 
multiparity, and surgical delivery.1,2,10,11 Cesarean section 
significantly increases POVT risk, especially when combined 
with underlying coagulopathy.1,2,7,11 Some cases concern patients 
lacking any non-gestational risk factors, however.9 Onset is 
usually within seven days of delivery but may be up to four 
weeks postpartum.7,9 The classic presentation is fever, right 
lower abdominal pain, and a palpable mass. Rarely, however, 
do patients present with all three elements.9 Symptoms are 
often non-specific, further complicating diagnosis.2 Important 
differential diagnoses include appendicitis, ovarian torsion, 
endometritis, and tubo-ovarian abscess.

Ovarian vein thrombosis is generally diagnosed via imaging, 
rather than clinically or surgically.2 Ultrasonography, computed 
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CPC-EM Capsule

What do we already know about this clinical 
entity? 
Postpartum ovarian vein thrombosis (POVT) 
represents a life-threatening cause of puerperal 
pelvic pain. Diagnosis depends on imaging studies 
and is complicated by non-specific symptoms.

What makes this presentation of disease 
reportable?
Our patient presented with classic symptoms, but 
lacked established gestational risk factors of pro-
coagulable state, multiparity, or surgical delivery.

What is the major learning point?  
Early recognition, imaging, and treatment 
of postpartum women presenting with lower 
abdominal and or pelvic pain can aid diagnosis 
and reduce morbidity and mortality.

How might this improve emergency medicine 
practice?  
The case highlights this rare postpartum differential 
and diagnostic difficulties, as well as therapeutic 
uncertainties. This case particularly emphasizes 
how patients may lack any predisposing factors and 
the diagnosis merits consideration for postpartum 
patients presenting to the emergency department.

tomography (CT), or magnetic resonance imaging (MRI) may 
be used. Treatment usually consists of antibiotic therapy and 
months-long or lifetime anticoagulation.1,2,7,10,12 Antibiotic therapy 
is usually broad spectrum, with coverage for causative agents in 
endometritis. Surgical intervention or vena cava filter placement 
are reserved for rare cases of failed medical management.1,12

Morbidity in POVT is due to clot extension, sepsis, and 
intrauterine infection. Pulmonary embolism is the most feared 
complication and occurs in approximately 13-25% of cases, 
accounting for much of the 4-5% overall mortality.6,9,10,12 

Most patients recover without significant morbidity.13 This 
report describes a POVT case identified in the emergency 
department (ED), exemplifying the diagnostic and therapeutic 
controversies concerning this rare condition. 

CASE REPORT
The patient was a 20-year-old female who presented to the 

ED with complaints of right-sided flank and abdominal pain. 
Her past medical history included idiopathic osteochondromas 
and benign thyroid nodules. Family history did not elucidate 
additional risk factors. The patient was primiparous, postpartum 
day five from vaginal delivery with epidural anesthesia. Term 
induction of labor was employed due to small gestational size. 
No other pregnancy complications were reported, apart from 
second trimester cystitis and third trimester round ligament 
pain. Clear artificial rupture of membranes was performed; 
there was no prolonged rupture interval. She tolerated delivery 
well and was discharged on postpartum day one.

The patient indicated a gradual onset of right lower 
back pain and lower abdominal pain from postpartum day 
three onward. She described both pains as “sharp” and 
positional in nature. She denied prior instances of similar 
pain, traumatic insult, fever, malodorous vaginal discharge, 
dysuria, incontinence, or lower extremity paresis. Initial vital 
signs were as follows: heart rate 119 beats per minute; blood 
pressure 135/82 millimeters of mercury; oxygen saturation 
98% on room air; temperature 37.1° Celsius; and respiration 
rate of 18 breaths per minute. Examination revealed an 
uncomfortable, otherwise well-appearing young female with 
right lumbar tenderness and right suprapubic tenderness. 

The differential diagnosis included ascending infection 
or other causes of sepsis, muscular strain, and post-epidural 
hematoma or abscess. Contrast CT imaging of lumbar spine, 
abdomen, and pelvis was obtained. Complete blood count, 
metabolic panel, lactic acid, and blood cultures were also 
evaluated. Pain was controlled with intravenous morphine 
and topical lidocaine. Initial laboratory studies were non-
contributory. White blood cell count was 10,400 per microliter 
(uL) (reference range: 4.5-11.0/uL) without left shift. 

The lumbar spine CT showed no mass effect or soft tissue 
pathology. Abdominal CT demonstrated an “ill-defined tubular 
structure with extensive fat stranding” following expected right 
ovarian vein course, terminating in inferior vena cava confluence 
(IVC) (Images 1 and 2). Subsequent pelvic ultrasound was 

ordered to further characterize these findings. A complex right 
adnexal structure was noted  but was “indeterminate.”

Anticoagulation with enoxaparin and empirical 
antibiotics were initiated. The patient was admitted to the 
obstetrical service. Hematology consultants recommended 
IVC ultrasound to better characterize suspected thrombus. 
Ultrasound confirmed IVC patency, but inadequately 
visualized culprit ovarian vein. On review of initial imaging, 
the reading radiologist felt that MRI was not warranted 
as POVT was highly probable. The patient remained 
asymptomatic and in stable condition. She was transitioned to 
oral apixaban and discharged on admission day three.

DISCUSSION
This case highlights multiple areas of ongoing discussion 

regarding this rare diagnosis. Given its low incidence, POVT 
risk factors, clinical presentation, preferred imaging modality, 
and long-term management are all subjects of debate. Risk 
factors predisposing POVT, ostensibly absent in this case, 
may be more common than originally understood. Our patient 
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Image 1. Contrast-enhanced coronal computed tomography 
image showing tubular enhancing structure along the expected 
course of right ovarian vein (black arrow) with surrounding fat 
stranding (white arrow).

Image 2. Contrast-enhanced axial computed tomography 
image showing hyperdense border and lumen corresponding to 
thrombosis along course of right ovarian vein (black arrow).

lacked the conventional peripartum risk factors of cesarean 
delivery, endometritis, or multiparity. She further lacked 
personal or family history of hypercoagulability. 

Small studies have suggested that many such patients 
have occult genetic mutations that may not manifest except 
with the provocation of gestation. For instance, Salomon et 
al studied 22 patients with POVT, finding that 11 of them 
had genetic markers for hypercoagulability. The authors 

went so far as to suggest “prothrombotic tendency” as an 
element of POVT pathophysiology.11 This data demonstrates 
how outpatient testing for hypercoagulability may aid in 
prognostication and may guide decisions regarding long-term 
anticoagulation or future prophylaxis. 

In this case, the clinical picture comported with more recent 
studies on presenting signs and symptoms. The patient had only 
one element of the classical POVT description comprising fever, 
pelvic or low abdominal pain, and palpable mass. Furthermore, 
the patient’s pain was positional and associated with lower 
back discomfort. Accounting for the patient’s recent epidural 
anesthesia, the differential broadens beyond even the acute 
abdomen. Prior to widely available advanced imaging, diagnosis 
was often made via laparotomy for acute abdomen.1 Recent 
studies describe cases in which the patients lacked specific 
POVT features or when it was an incidental imaging finding.2,7,9 

Jenayah et al found that “only half will experience right lower 
quadrant abdominal pain.” One study of 50 patients with ovarian 
vein thrombosis from all causes noted that 18% were discovered 
incidentally on imaging.2 Taken together, the body of literature on 
POVT implies that diagnosis requires clinical suspicion and low 
threshold for imaging in equivocal presentations. 

Due to diagnostic uncertainty, our patient’s evaluation 
required multiple imaging modalities, a feature discussed in 
multiple small studies. For instance, a prospective study of 76 
patients with presentations concerning for POVT compared 
ultrasound, CT, and MRI. In the 12 patients with diagnosed 
POVT both CT and MRI had sensitivity and specificity of 
greater than 90%.14 In a study of ovarian vein thrombosis in 
45 patients from all causes, Wysosinska et al noted that 92% 
were diagnosed via CT.15 Contrast-enhanced CT imaging of 
the abdomen was employed first in this case. Surrounding fat 
stranding and tubular mass in the presumed area of ovarian 
vein course were noted, although images did not demonstrate 
a clear lumen or clot burden. The original radiologist 
suggested delayed venous phase imaging, as the contrast load 
would more clearly delineate the venous system. 

Twickler et al used a delayed intravenous contrast load, 
which may be considered for imaging of suspected POVT. 
Pelvic ultrasound is commonly employed as a radiation-
sparing and cost-effective initial choice, although it was 
employed for a timely secondary evaluation in this case. 
Ultrasound lacks sufficient sensitivity (50-56% by some 
estimates), however, and is often technically limited.7,9,10,14 
In our case, too, ultrasound proved inadequate for definitive 
diagnosis due to patient discomfort. Ultrasound of the vena 
cava was able to ensure patency and exclude clot extension. 
Contrast-enhanced MRI was considered in this case, but not 
undertaken. Of note, no reviewed literature involved cases in 
which MRI discovered POVT that CT failed to detect.

Long-term management of POVT may be the most 
controversial clinical question regarding the diagnosis. 
The standard of care includes broad-spectrum antibiotics 
for presumed endometritis extension and anticoagulation 
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for months, or lifelong.1,10 One case report cites a 52% 
mortality without any treatment, with reduction to 5-25% 
with anticoagulation.9 Conversely, multiple articles question 
anticoagulation’s role, citing limited supporting data.2,13 
Brown et al conducted a randomized intention-to-treat trial 
of 14 POVT patients. The two study groups were given 
antibiotics with or without heparin. The results were similar in 
terms of length of febrile illness and hospitalization. None had 
continued morbidity or recurrence at three months.13

Similarly, Plastini et al reported “no statistically 
significant correlation found between treatment and no 
treatment in terms of overall outcomes for patients diagnosed 
with OVT,” based on a retrospective review of 50 patients 
with ovarian vein thrombosis from all causes.2 The argument 
against long-term anticoagulation is supported further 
by radiology-based studies showing thrombus resolution 
in 7-14 days.7 Exceptions to these recommendations are 
cases of a chronic hypercoagulable state or patients with 
recurrent thrombosis. These cases likely warrant long-term or 
gestational anticoagulation.1,4,9

In this case, the patient received one milligram/kilogram 
enoxaparin twice daily during inpatient anticoagulation. 
Antibiotics were vancomycin and piperacillin-tazobactam. 
Antibiotic choice has not been studied, but gentamicin and 
clindamycin are common choices to cover Gram-positive 
and anaerobic bacteria. The patient was then transitioned 
to apixaban. Apixaban was chosen due to its safety and 
monitoring profile, although it should be noted that this patient 
did not desire to breastfeed. Novel oral anticoagulants, unlike 
warfarin, are not recommended in breastfeeding mothers. 
No trials have compared novel anticoagulants vs warfarin in 
POVT.10 Aspirin is not recommended for prophylaxis.4 

The recurrence rate of POVT is unknown, but ovarian 
thrombosis from all causes may recur at rates similar to 
deep vein thrombosis.12,15 To date, no recommendations 
exist regarding prophylaxis in future pregnancy.1,6 Given 
this, empirical prophylaxis in future pregnancies is not 
recommended routinely. Further study via controlled trial or 
meta-analysis may be an opportunity to study treatment of this 
rare disease with a sufficiently powered sample. 

CONCLUSION
Postpartum ovarian vein thrombosis is an uncommon, but 

important, diagnosis for emergency physicians to be familiar 
with. This unique disorder results from puerperal predisposition 
to thrombosis, any underlying prothrombotic state, and ascending 
infection. Diagnosis is difficult, owing to its vague symptoms and 
a broad differential of more common diagnoses. Imaging with 
CT is usually sufficient for diagnosis, although other modalities 
may be required. Treatment consists of anticoagulation to treat 
thrombosis and antibiotic coverage for a presumed infectious 
component. Morbidity is due to clot extension or sepsis. The 
prognosis with treatment is most commonly complete resolution. 
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Introduction: Traumatic carotid artery dissections (CAD) are rare but produce potentially 
devastating injuries. Most patients develop symptoms within 72 hours of traumatic injury.

Case Report: We report the case of a 33-year-old, previously healthy male who presented to the 
emergency department for evaluation of transient, right-sided facial droop with visual changes. His 
symptoms began 12 days after falling off a scooter. Imaging revealed an extracranial internal CAD. 

Conclusion: Symptoms of CAD may present weeks after blunt trauma, making clinical diagnosis 
difficult. Clinicians must have high suspicion for vascular injury and consider neuroimaging in cervical 
flexion/extension injuries. [Clin Pract Cases Emerg Med. 2022;6(2):146-150.]

Keywords: blunt traumatic injury; carotid artery dissection; CT angiogram neck; case report.

INTRODUCTION
A carotid artery dissection (CAD) results from tearing in 

the intimal layer of the artery leading to thrombus formation, 
wall hematoma, and even lumen occlusion. A dissection 
occurs spontaneously or traumatically and is classified as 
extracranial or intracranial. Extracranial arteries are more 
mobile and thus, hypothetically, more prone to injury. A 
traumatic dissection may occur from penetrating injury or 
from blunt injury. There are four fundamental mechanisms of 
blunt carotid artery injury described: direct application of 
force to the neck (type I); hyperextension and contralateral 
rotation of the head and neck (type II); intraoral trauma 
affecting the carotid artery at the angle of the jaw (type III); or 
lacerations of the carotid artery resulting from a basilar skull 
fracture (type IV).1

The reported annual incidence rate of CAD is 2.6 to 2.9 
per 100,000.2 Internal CADs (ICAD) sustained from blunt 
traumatic injuries are the most common subset of 
cerebrovascular injuries identified.2 There is an increase in 
cervical artery dissection diagnosis, likely secondary to 
increased use of computed tomography angiography (CTA) 
performed in the screening of trauma patients. Recent 
publications indicate a blunt cerebrovascular injury (BCVI) 

Desert Regional Medical Center, Department of Emergency Medicine, Palm 
Springs, California

incidence between 1-2% of in-hospital trauma population and 
up to 9% of patients with severe head injury.3 Vertebral and 
carotid artery dissections are the most frequent cause of 
cerebrovascular accidents in the young, with over half 
presenting with stroke or transient ischemic attacks (TIA).4 
Typical symptoms of cervical artery dissections include 
neurologic symptoms involving the anterior or posterior 
circulation, Horner’s syndrome, cranial or cervical 
neuropathies, or pulsatile tinnitus. Patients classically have a 
headache or neck pain at or prior to neurological symptom 
onset, although typical symptoms may be absent in older 
patients.5 Local or neurological symptom onset is typically 
within 72 hours of injury, although there are reports of delayed 
symptoms up to six months.6

The incidence of electric scooter injuries has nearly 
doubled in the United States between 2018 and 2019, and the 
head is the most common site of injury in scooter-injury 
patients presenting to the emergency department (ED).7 There 
is one case report of a seven-year-old male who sustained a 
traumatic vertebral artery dissection and basilar artery 
occlusion/stroke four days after falling off a scooter.8 To our 
knowledge, there are no case reports of delayed ICAD from a 
scooter accident.
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What do we already know about this clinical 
entity? 
Carotid artery dissection (CAD) can be caused 
by blunt trauma and is the most frequent cause of 
cerebrovascular accident in the young. 

What makes this presentation of disease 
reportable?
This case highlights a man with a CAD resulting 
in a transient ischemic attack weeks after a minor 
mechanism scooter accident. 

What is the major learning point?  
Carotid artery dissection can occur after a 
minor whiplash mechanism and can present with 
delayed neurologic deficits.  

How might this improve emergency medicine 
practice?  
Patients presenting to the emergency 
department with flexion/extension injury should 
be considered for computed tomography 
angiogram neck to evaluate for CAD, although 
guidelines make no absolute recommendations. 

CASE REPORT
A 33-year-old Black male with no significant past medical 

history presented to the ED for evaluation of intermittent, 
right-sided facial droop and blurred vision. Symptoms were 
intermittent, lasting approximately 15 minutes at a time, and 
onset one hour prior to arrival while sitting in a chair. He had 
a total of three episodes prior to coming into the ED. He had a 
mild left frontal headache described as dull and non-radiating, 
with associated lightheadedness, confusion, and palpitations. 
There were no modifying or alleviating factors. The headache 
occurred shortly after he noticed a right-sided facial droop in a 
mirror. His symptoms had completely resolved at the time of 
initial evaluation. 

His right upper extremity was in a splint because of an 
injury to his wrist sustained 12 days prior after falling off an 
electric scooter. He denied current arm pain. He denied hitting 
his head or loss of consciousness during the scooter accident. 
He denied neck or back pain but stated he may have 
“whipped” his neck back and forth during the fall. He was not 
on blood thinners. He denied weakness or numbness/tingling 
in his arms or legs. Vitals signs were stable with a temperature 
of 37° Celsius, blood pressure of 128/67 millimeters of 
mercury, heart rate of 58 beats per minute, respiratory rate of 
20 breaths per minute, and an oxygen saturation of 97% on 
room air. Initial physical examination demonstrated no 
neurological deficits. 

There was no Marfanoid habitus, or evidence of Horner’s 
syndrome or cranial nerve palsies. He had no dysmetria, and 
he ambulated normally without ataxia. The motor strength of 
his right upper extremity was difficult to fully assess as he had 
a splint in place, but he had 5/5 motor strength in his proximal 
and distal upper and lower extremities bilaterally. His 
sensation to light touch appeared intact in all extremities. 
Other than a splint to his right upper extremity, there was no 
evidence of trauma on examination. 

An electrocardiogram revealed normal sinus rhythm 
without abnormalities. Laboratory work including a complete 
blood count, basic metabolic panel, and troponin were all 
within normal limits. Neuroimaging was performed and he 
had a normal computed tomography (CT) of his head without 
contrast. The CT angiogram (CTA) of the neck demonstrated 
significant stenosis extending distal to the left carotid bulb to 
near the skull base with a carotid string sign (Image 1 and 2), 
consistent with ICAD. A carotid string sign is produced by a 
stenotic, diminished, weak antegrade flow of contrast material 
in the internal carotid artery. 16

He developed very subtle right-sided facial droop, 
lightheadedness, and a left frontal headache after imaging was 
performed. Magnetic resonance imaging (MRI) of the brain 
demonstrated multiple foci of acute infarct involving the left 
hemisphere (Image 3).

Vascular surgery and neurology were consulted. He was 
admitted to the telemetry unit of the hospital. Intravenous 
heparin and oral rosuvastatin were started inpatient. His 

symptoms resolved completely, and he had an unremarkable 
hospital stay. He had a normal transthoracic echocardiogram 
with bubble study performed inpatient. He was discharged 
two days later on rosuvastatin and apixaban. He was 
asymptomatic at a six-month phone call follow-up and had 
normal appearance of the left internal carotid artery on 
imaging one year later. 

DISCUSSION
Carotid artery dissections sustained from blunt traumatic 

injuries may have a delayed diagnosis given vast symptoms, 
and some may only become symptomatic and diagnosed once 
neurological symptoms ensue, as in this case. This patient 
likely sustained a type II CAD secondary to a whiplash injury 
resulting in multiple TIAs. The patient was examined by an 
unknown medical professional the day of his scooter accident 
and was diagnosed with a right wrist injury. He was placed in 
a splint; however, he had no neurological or physical 
complaints until his visit to the ED 12 days later. He 
specifically denied neck or back pain following the event. It is 
possible he experienced subtle neck discomfort at the time of 
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injury with a distracting right upper extremity injury, but this 
was never reported. Given the recent trauma with an adequate 
mechanism to explain his arterial injury, his dissection was 
likely traumatic rather than spontaneous, although 
categorization may be difficult to determine, especially when 
the initial symptom onset is delayed from the time of arterial 
injury. Nonetheless, many case reports in the literature 
demonstrating a delayed presentation of CAD describe a 
delayed diagnosis, rather than delayed symptom onset.9,10 

A delay in diagnosis before development of neurological 
symptoms ensue could be prevented with universal screening 
for BCVI with CTA of the neck. Recent literature supports the 
application of expanded Denver criteria and supports the 
liberal use of CTA in trauma patients, as up to 30% of BCVI 
do not meet screening criteria.11,12 Expanded Denver criteria 
recommends CTA if there are signs/symptoms or risk factors 
for BVCI, which include one or more of the following: arterial 
hemorrhage from the neck/nose/mouth; cervical bruit in 
patients less than 50 years old; expanding cervical hematoma; 
a focal neurological deficit; a neurological exam incongruous 
with head CT findings; or stroke on secondary CT. 

Risk factors for BVCI include a high-energy transfer 
mechanism with any of the following: Le Fort II or III injury; 
mandible fracture; complex skull, basilar skull, or occipital 

skull fracture; severe traumatic brain injury (TBI) with 
Glasgow Coma Scale <6; cervical spine fracture; subluxation 
or ligamentous injury at any level; near hanging with anoxic 
brain injury; seat belt abrasion with significant swelling; pain 
or altered mental status; TBI with thoracic injury; scalp 
degloving; thoracic vascular injury; blunt cardiac rupture; or 
upper rib fracture.3 

A 2020 study by Leichtle et al showed that adopting 
universal screening for BCVI with CTA of the neck yielded a 
diagnosis of BCVI in nearly 20% of patients who would have 
gone undiagnosed using the most sensitive and extensive 
screening criteria.13 Recent practice management guidelines 
from the Eastern Association for the Surgery of Trauma 
(EAST) recommend screening CTA of the neck in high-risk 
cervical spine injuries and conditionally recommend screening 
CTA of the neck in low-risk cervical spine injuries.12 A 
high-risk cervical spine injury includes upper cervical spine 
(C1-C3) fractures, subluxation, and cervical spine fractures 
that extend into the transverse foramen. Low-risk cervical 
spine fracture patterns or injuries include any cervical spine 
injury. Given the incidence of BCVI in low-risk cervical spine 
injuries ranging from 2-9%, EAST guidelines recommend 
performing CTA on a case-by-case basis.12 Given the 
mechanism of injury in the patient presented here, there was 
justification for performing a CTA of the neck during his 
initial medical visit, although none of the guidelines 
absolutely required it. If the imaging had been performed, an 
early diagnosis of CAD may have been made, although his 
outcome may not have changed.

The patient presented here had an MRI demonstrating 
multiple tiny acute infarcts to all lobes of the left hemisphere 
of the brain. It is more common for an ICAD to produce an 
arterial occlusion by an embolization of a local thrombus 

Image 1. Axial computed tomography demonstrating significant 
stenosis of the left internal carotid artery (black arrow) vs the 
patent right internal carotid artery (white arrow).

Image 2. Coronal computed tomography demonstrating patent 
right internal carotid artery (white arrow) and the stenosis of 
the left internal carotid artery depicting the “carotid string sign” 
(black arrow). 
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rather than the stenosis produced by the dissection. Carotid 
arteries supply the anterior circulation of the brain, and 
vertebral arteries predominately supply the posterior 
circulation of the brain. A fetal posterior cerebral artery (PCA) 
is present in approximately 20-30% of people and occurs 
when the PCA partially or fully originates from the internal 
carotid artery.14 This patient had a partial fetal PCA responsible 
for the infarct to the left occipital lobe. 

Specific treatment guidelines of BCVI continue to be 
controversial, but it is recommended to initiate 
antithrombotic therapy, either an anticoagulant or 
antiplatelet, as soon as considered safe, even in the setting of 
severe head injury or other solid organ injury.12 There is a 
paucity of high-quality evidence guiding specific choice of 
medical treatment. Some authors recommend low-molecular 
weight heparin at an antithrombotic dose initially, 
transitioning to aspirin when feasible.3 Routine stenting as 
treatment is rarely necessary as the potential harms often 
outweigh the potential benefits.12

CONCLUSION 
Traumatic blunt cerebrovascular injuries are a potentially 

devastating but rare injury. Strokes after a carotid dissection 

are associated with a mortality rate of 25% and morbidity of 
38%.15 The integration of CTA head and neck into polytrauma 
protocols is becoming more common, but there must still be a 
high clinical suspicion for BCVI in what appear to be minor 
whiplash injuries. This case supports the conditional 
recommendation of the recent EAST guidelines and the recent 
2020 study by Leichtle et al regarding universal screening for 
BCVI with CTA neck in all trauma patients. Patients 
presenting to the ED for evaluation of a flexion/extension 
cervical injury should be informed of potentially life-
threatening and neurological sequelae and provided strict 
precautions to return to the ED if initial vascular imaging is 
not obtained. 

This research was presented at the Desert Regional Medical 
Center Residency Research Symposium in September 2021. 
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Image 3. Diffusion-weighted magnetic resonance imaging 
demonstrating multiple small acute infarcts in the temporal and 
occipital lobes of the left hemisphere (black arrows). Acute infarcts 
located in the frontal and parietal region of the left hemisphere are 
not shown.

REFERENCES
1.	 Crissey MM and Bernstein EF. Delayed presentation of carotid intimal 

tear following blunt craniocervical trauma. Surgery. 1974;75(4):543-9.
2.	 Blum CA and Yaghi S. Cervical artery dissection: a review of the 

epidemiology, pathophysiology, treatment, and outcome. Arch 
Neurosci. 2015;2(4):e26670.

3.	 Brommeland T, Helseth E, Aarhus M, et al. Best practice guidelines 
for blunt cerebrovascular injury (BCVI). Scand J Trauma Resusc 
Emerg Med. 2018;26:90.

4.	 Morris NA, Merkler AE, Gialdini G, et al. Timing of incident stroke risk 
after cervical artery dissection presenting without ischemia. Stroke. 
2017;48(3):551-5. 

5.	 Traenka C, Dougoud D, Simonetti BG, et al. Cervical artery 
dissection in patients ≥60 years often painless, few mechanical 
triggers. Neurology. 2017;88(14):1313-20. 

6.	 Pozzati E, Giuliani G, Poppi M, et al. Blunt traumatic carotid 
dissection with delayed symptoms. Stroke. 1989;20:412-6. 

7.	 Farley KX, Aizpuru M, Wilson JM, et al. Estimated incidence of 
electric scooter injuries in the US from 2014 to 2019. JAMA Netw 
Open. 2020;3(8):e2014500. 



Clinical Practice and Cases in Emergency Medicine	 150	 Volume 6, no. 2: May 2022

Delayed Blunt Traumatic Carotid Artery Dissection After a Scooter Accident	 Rigby et al,

8.	 Phung B and Shah T. Traumatic vertebral artery dissection and 
basilar artery occlusion/stroke in a 7-year-old child: a case report. J 
Pediatr Intensive Care. 2019;8(4):233-7. 

9.	 Edmundson SP, Hirpara KM, Ryan RS, et al. Delayed presentation of 
carotid artery dissection following major orthopaedic trauma resulting 
in dense hemiparesis. J Bone Joint Surg. 2009;91:536-9. 

10.	 Pampin JB, Tamayo NM, Fonseca RH, et al. Delayed presentation of 
carotid dissection, cerebral ischemia, and infarction following blunt 
trauma: two cases. J Clin Forensic Med. 2002;9(3):136-40. 

11.	 Bensch FV, Varjonen EA, Pyhältö, TT, et al. Augmenting Denver 
criteria yields increased BCVI detection, with screening showing 
markedly increased risk for subsequent ischemic stroke. Emerg 
Radiol. 2019;26:365–72. 

12.	 Kim DY, Biffl W, Bokhari F, et al. Evaluation and management of blunt 
cerebrovascular injury: a practice management guideline from the 

Eastern Association for Surgery of Trauma. J Trauma Acute Care 
Surg. 2020;88(6):875-87. 

13.	 Leichtle SW, Banerjee D, Schrader R, et al. Blunt cerebrovascular 
injury: the case for universal screening. J Trauma Acute Care Surg. 
2020;89(5):80-6. 

14.	 Christoph DH, Souza-Lima F, Saporta MA, et al. Isolated posterior 
cerebral artery infarction caused by carotid artery dissection. Arch 
Neurol. 2009;66(8):1034-5. 

15.	 Schicho A, Luerken L, Meier R, et al. Incidence of traumatic 
carotid and vertebral artery dissections: results of cervical 
vessel computed tomography angiogram as a mandatory scan 
component in severely injured patients. Ther Clin Risk Manag. 
2018;14:173-8. 

16.	 Kashyap V and Clair D. Carotid string sign. J Vasc Surg. 
2006;43(2):401.



Volume 6, no. 2: May 2022	 151	 Clinical Practice and Cases in Emergency Medicine

Case Report
 

A Pop from a Shock: A Case Report of an 
Unusual Cause of Achilles Tendon Rupture

 

Chia-Yuan Michael Lee, DO
Mark A. Newberry, DO

Section Editor: Christopher San Miguel, MD
Submission History: Submitted October 22, 2021; Revision received January 24, 2022; Accepted February 4, 2022
Electronically published April 6, 2022
Full text available through open access at http://escholarship.org/uc/uciem_cpcem 
DOI: 10.5811/cpcem.2022.2.55090

Introduction: Achilles tendon ruptures often occur during physical activity where the tendon is 
frequently stressed. Although rare, rupture can also result from electric shock. 

Case Report: We present the case of a 63-year-old female who presented with pain in the lower 
leg after enduring an electric shock. She was diagnosed with a ruptured Achilles tendon based on 
physical exam and ultrasound. 

Conclusion: This case highlights an uncommon mechanism for a relatively common injury. Because 
Achilles tendon ruptures are frequently misdiagnosed, clinicians need to be aware of unusual causes 
and use tools at their disposal to ensure timely and accurate diagnosis. [Clin Pract Cases Emerg 
Med. 2022;6(2):151-154.]

Keywords: case report; Achilles tendon injury; electric shock injuries; point-of-care ultrasound.

INTRODUCTION 
Despite being the thickest and strongest tendon of the 

human body, the Achilles tendon (AT) is the one that most 
often completely ruptures.1,2 Because it is at an increased risk 
of rupture during excessive eccentric muscle contraction or 
explosive plyometric movements, most AT ruptures occur 
during physical activity.3 Here, we present a case of AT rupture 
after an uncontrolled and unexpected muscle contraction 
triggered by the unintentional exposure to a low-voltage 
household current. 

 
CASE REPORT 

A 63-year-old female presented to the emergency 
department (ED) with pain just posterior to the left medial 
malleolus after experiencing an electric shock. She had 
stepped on an exposed wire on her way to bed after a shower 
and felt a shock followed immediately by a left calf spasm. 
She denied falls, syncope, or additional blunt trauma to her 
leg. Initially, she thought it was a minor cramp that would 
resolve. Although she was able to ambulate, persistent 
discomfort and new-onset bruising behind the malleoli 
prompted her to go to the ED the next day.

Mount Sinai Medical Center, Department of Emergency Medicine, Miami Beach, Florida

On evaluation, her vitals were unremarkable. There was 
decreased plantarflexion both actively and when her calf was 
squeezed. An area of ecchymosis was present above her 
calcaneus and posterior to her medial malleolus. There were 
no burns or wounds noted at the electrocution site. Her labs, 
including a complete blood cell count, basic metabolic panel, 
and creatine phosphokinase were unremarkable. Her 
electrocardiogram revealed a normal sinus rhythm.

The overall clinical picture was suspicious for AT injury, 
prompting the use of point-of-care ultrasound to evaluate the 
integrity of the tendon in both the sagittal and transverse 
planes. The images obtained supported the diagnosis of a 
complete AT rupture (Image 1, 2, and 3).

The patient was placed in a posterior short leg splint with 
her foot in plantarflexion and discharged with crutches. She 
was instructed to follow up with an orthopedic surgeon. 

 
DISCUSSION 

Achilles tendon ruptures are a relatively common 
injury with an estimated incidence between seven and 40 
per 100,000 people per year.3 Over the past few decades, 
the incidence of ruptures has risen significantly, likely due 
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What do we already know about this clinical 
entity? 
Achilles tendon ruptures frequently occur during 
physical activity.

What makes this presentation of disease 
reportable?
Achilles tendon rupture resulting from an 
involuntary muscle contraction secondary to 
an electric shock is an uncommon and unusual 
mechanism of injury.

What is the major learning point?  
Achilles tendon ruptures are frequently 
misdiagnosed. Simple physical exam maneuvers and 
ultrasound can help make the diagnosis.

How might this improve emergency medicine 
practice?  
Familiarity with uncommon causes of Achilles 
tendon rupture and competency with point-of-
care ultrasound may expedite time to diagnosis 
and prevent delay in proper management.

to increased participation in physical activity.3,4,5 Multiple 
studies have demonstrated that most AT ruptures occur 
during sports.2,3,4,6,7 Approximately 80% of AT ruptures 
occur two to six centimeters above its insertion point at the 
calcaneus as this region is vulnerable to injury due to its 
relatively poor blood supply.2,4,6 The injury predominantly 
occurs in males with a male-to-female ratio ranging from 
2:1 to 12:1.1,4 White-collar professionals who only 
intermittently engage in athletics comprise a significant 
portion of these patients.1,6 

The most frequent mechanism of injury is pushing off the 
forefoot while extending the knee, a movement commonly 
performed in sports such as basketball, soccer, volleyball, and 

Image 3. Transverse view of the Achilles myotendinous junction. 
Point-of-care ultrasound image obtained with a high-frequency 
linear probe with the probe marker directed to the left of a prone 
patient. A large anechoic fluid collection is present among the 
fibers of the myotendinous junction. 

Image 1. Sagittal view of the proximal Achilles tendon. Point-of-care 
ultrasound image obtained with a high-frequency linear probe with 
the probe marker directed cephalad. A large anechoic fluid collection 
is present between two distinct ends of the ruptured tendon.

Image 2. Sagittal view of the distal Achilles tendon. Point-of-care 
ultrasound image obtained with a high-frequency linear probe with 
the probe marker directed cephalad. An anechoic fluid collection 
is present just proximal to where the Achilles tendon attaches to 
the calcaneus. 

gymnastics.1 Other common mechanisms of injury include 
abrupt unexpected dorsiflexion (eg, stumbling into a hole or 
slipping down steps) and extreme dorsiflexion of a foot in 
plantarflexion (eg, falling from height).1 

While the exact etiology for tendon rupture is unclear, 
there are intrinsic and extrinsic factors that can predispose 



Volume 6, no. 2: May 2022	 153	 Clinical Practice and Cases in Emergency Medicine

Lee et al.	 Unusual Cause of Achilles Tendon Rupture

an individual to tendinopathy and injury.4,7 Intrinsic factors 
include anatomical malalignments, biomechanics, weight, 
age, or gender.7 Certain conditions such as autoimmune and 
inflammatory disease, renal insufficiency, and gout may 
also increase risk of rupture.7,8 Extrinsic factors consist of 
training errors, environment, and medications such as 
steroids.4,7 The patient in this case had no known 
predisposing factors other than her age. 

In a noteworthy scenario, our patient suffered a rupture 
from an electric shock. To the best of our knowledge, there 
has only been one other case report of AT rupture from an 
electric shock. In that case, a woman experienced a shock 
while blow drying her hair, causing her to jerk her leg 
uncontrollably and rupture her tendon.9 

Approximately 10,000 patients present annually to the ED 
for evaluation after experiencing an electric shock, which 
typically occurs at home or work.10 Electric shock injuries 
(ESI) can result from thermal energy due to heat, electrical 
damage from the current, or mechanical damage from trauma 
or forced contractions.10 The extent of injury depends on 
factors including resistance, voltage, current type, and 
duration of contact.10–12 Although ESI most commonly present 
as skin burns, it is common for ESI victims to also experience 
bone, muscle, or tendon injury.10 High-voltage currents will 
typically cause burns while low-voltage currents are more 
likely to cause muscle tetany.11 Most household electrical 
sources consist of alternating current, which is more damaging 
than direct current given equal voltages.11 Furthermore, 
household currents are typically low frequency, which tend to 
cause muscle contractions.11 At times, the contractions may 
even be strong enough to cause fractures and dislocations.10–12 

The classic presentation of an AT rupture is sudden pain in 
the leg that may be associated with a pop or snap. Patients 
may report feeling as if they were struck in the calf or heel. 
They may struggle with walking and pushing off the affected 
leg. Approximately 25% of AT ruptures are initially 
misdiagnosed, frequently as ankle sprains.1,5,6 Unexpected 
mechanisms, lack of pain, and ability to ambulate or 
plantarflex may confuse clinicians and lead to error.5,6 For the 
emergency clinician, it is of utmost importance to avoid 
missing the diagnosis. Failure to diagnose or delay in 
treatment can result in chronic issues such as pain, ambulatory 
dysfunction, loss of strength, and difficulty in returning to 
baseline activities.5 Thus, the emergency clinician should be 
familiar with physical exam findings and imaging modalities 
that can assist in identifying an AT rupture. 

Clinical diagnostic tests that can be used to evaluate for 
AT rupture include palpating for a defect along the tendon, the 
calf squeeze test, Matles test, Copeland test, and O’Brien test. 
The calf squeeze test and Matles test have the highest 
sensitivity and, unlike the Copeland and O’Brien tests, do not 
require additional equipment.13 To perform the calf-squeeze 
test, the examiner should squeeze the patient’s calf to induce 
plantarflexion of the foot. If the AT is ruptured, there should 

be no or little plantarflexion induced.13 To perform the Matles 
test, the patient should lie prone and flex both knees to 90 
degrees. The examiner should then evaluate the position of the 
feet. If the AT is intact, the foot should be in slight 
plantarflexion, and if the AT is ruptured, the foot should be in 
a neutral position or in dorsiflexion.13 

If clinical testing is ambiguous or limited due to pain or 
body habitus, further imaging, such as clinical ultrasound 
(CUS) and magnetic resonance imaging (MRI), can be 
considered. Although MRI is the gold standard for imaging, it 
is more expensive and time consuming than CUS and less 
likely to be available.5,8 Clinical ultrasound provides real-time 
analysis, allows for efficient dynamic examination of the 
tendon, and has been shown to have high diagnostic capability 
with some studies reporting a sensitivity of up to 100%.8,14 
Musculoskeletal ultrasound is routinely used by emergency 
physicians and taught in emergency medicine residency 
programs; it is included as a core application for emergency 
physicians in the most recent emergency, point-of-care and 
clinical ultrasound guidelines.15 

To perform ultrasound evaluation of the AT, the patient 
should lie prone. The fibers of the tendon should be evaluated 
in both a sagittal and transverse plane. For assessment in the 
sagittal plane, the probe should be placed directly on top of 
and in line with the tendon. For assessment in the transverse 
plane, the probe should be placed perpendicular to the tendon. 
Using a high-frequency linear probe, the examiner should start 
scanning at the calcaneal tuberosity where the AT inserts and 
then slide the probe proximally to the myotendinous junction. 
A normal AT will have fibers that are linear, regular, and 
without interruption. A ruptured tendon may have fibers with 
thick irregular edges, interruptions along the course of the 
tendon, or anechoic areas that may represent hematoma. 

Once the diagnosis is made, the emergency clinician 
should splint the patient’s affected extremity in the equinus 
position (plantarflexion), provide crutches and analgesics, and 
refer the patient to an orthopedic surgeon for follow-up ideally 
within two days.6 Definitive treatment of the injury centers on 
restoring the tendon to its normal length and tension and 
rehabilitating calf muscle strength and function.6 Currently, 
there is no consensus on whether a conservative or operative 
approach is the optimal treatment for acute AT ruptures.1,2,8 

Ultimately, patient-specific factors and shared decision-
making with an orthopedic surgeon should determine the 
definitive treatment plan. 

CONCLUSION 
Although Achilles tendon ruptures are common, not all 

result from obvious mechanisms. Uncommon and atypical 
mechanisms, such as an electric shock, can also lead to tendon 
injury. Emergency clinicians need to remain astute, so that 
they do not miss the diagnosis and delay proper treatment. If 
there is doubt regarding the diagnosis, ultrasound can help 
confirm the presence of an AT rupture. 
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Introduction: Point-of-care ultrasound (POCUS) has great sensitivity in the diagnosis of abscesses 
and swollen lymph nodes. Many studies outline the characteristics that distinguish abscesses from 
lymph nodes on POCUS. 

Case Report: We present a case from the emergency department in which a patient presented with a 
potential abscess but was found to have a malignant lymph node on imaging. 

Conclusion: Point-of-care ultrasound can be used to differentiate an abscess from a swollen lymph 
node. Abscesses are generally anechoic or hypoechoic with septae, sediment or gas contents, and 
they lack internal vascularity. Benign lymph nodes are echogenic with hypoechoic cortex with hilar 
vascularity. [Clin Pract Cases Emerg Med. 2022;6(2):155–158.]

Keywords: point-of-care ultrasound; POCUS; abscess; lymph node; case report.

INTRODUCTION
Evaluation of abscesses versus enlarged lymph nodes 

is an important distinction to be made in the emergency 
department (ED) prior to performing incision and drainage in 
a patient who presents with a “lump.” Point-of-care ultrasound 
(POCUS) is a diagnostic tool that has been shown to have a 
greater sensitivity than physical exam alone to diagnose both 
abscesses and enlarged lymph nodes in the ED.1,2,3,4,5 Previous 
ED studies have shown that POCUS can allow clinicians to 
diagnose abscesses with significant accuracy and speed, often 
changing medical management as a result.6,7 Previous studies 
have also characterized distinctive qualities of abscesses and 
lymph nodes that can be used to confirm the presence of one 
as opposed to the other.4,5,7,8,9,10,11 From experiences in the ED 
with patient presentations requiring accurate identification of 
an abscess against a lymph node, we recognized that POCUS 
can play an instrumental role in the rapid detection and 
distinction between the two.

The echogenicity of abscess on sonography varies 
based on the characteristics of the abscess itself. However, a 
common distinguishing factor for all abscesses is the absence 

University of California, Riverside School of Medicine, Riverside, California
Riverside Community Hospital/University of California, Riverside, Department of 
Emergency Medicine, Riverside, California
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of internal vascularity.3,12 Lymph nodes, on the other hand, 
typically display significant hilar vascularity, with malignant 
nodes having mixed or absent hilar vascularization.4,8 
However, unlike the varied echogenicity of an abscess, 
lymph nodes are frequently small, oval, and hypoechoic 
in appearance.4,5 With an understanding of the common 
characteristics and qualities of both abscesses and lymph 
nodes, benign or metastatic, we believe POCUS can be used in 
conjunction with a thorough physical exam to guide medical 
management. We present a case in the ED where a patient 
presented with signs and symptoms of an abscess but instead 
was confirmed to have an enlarged lymph node, raising 
suspicion for underlying metastatic disease. 

CASE REPORT
A 54-year-old female with a past medical history of 

kidney transplantation, hypertension, and mitral valve 
replacement presented to the ED for two days with a painful 
lump in her left axilla. She was seen at urgent care two 
days prior and prescribed oral clindamycin. The lump did 
not change in size after the antibiotic; she denied fevers or 
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What do we already know about this clinical 
entity? 
Point-of-care-ultrasound (POCUS) is used widely 
in emergency medicine to diagnose abscesses and 
lymph nodes.  

What makes this presentation of disease 
reportable?
This report discusses a patient with a suspected 
abscess requesting drainage; however, POCUS 
results suggested an alternative diagnosis, which 
altered management. 

What is the major learning point?  
Point-of-care-ultrasound can be used to 
differentiate an abscess from a lymph node using 
specific sonographic features. 

How might this improve emergency medicine 
practice?  
Understanding the sonographic differences can 
allow immediate identification and influence 
management of lymph nodes or abscess in the 
emergency department.  

discharge from the area. She had a prior history of a tooth 
abscess. A 10-point review of systems was otherwise negative. 
The patient stated she wished to have the “abscess” drained. 

Her vitals were unremarkable. Her physical exam was 
significant for a a firm lump in the left center axilla visible 
on inspection and palpation, three centimeters (cm) in 
diameter and at the site of the expected central axillary nodes. 
No erythema or active drainage was noted. Her laboratory 
findings were significant only for a normocytic anemia with 
hemoglobin of 9.6 grams per deciliter (g/dL) (reference range: 
12.0-15.5 g/dL).
Despite the patient’s expressed concern that she had an 
abscess and that she was being treated with outpatient 
antibiotics, and requested that the suspected abscess be 
drained, we performed a point-of-care ultrasound (POCUS) 
because the physical exam findings did not obviously indicate 
an abscess. The POCUS findings were more consistent with 
a lymph node prompting further imaging studies, and no 
incision and drainage was performed (Image 1).

Computed tomography (CT) chest without intravenous 
(IV) contrast revealed an enlarged, left supraclavicular lymph 
node measuring 2.5 x 4.6 cm. In addition, a 1.5 x 2.4 x 2.3 
cm soft tissue nodule with surrounding edema representing an 
enlarged lymph node with superimposed infection was found 
in the left axilla. We were unable to obtain a contrast study as 
the patient was refusing IV access at the time after discussing 
risks, benefits, and alternatives. Overall, the findings were 
suspicious for nodal metastases. A breast ultrasound found left 
breast hypoechoic mass at the two o’clock position, two cm 
from the nipple and 3.9 cm in size, along with an enlarged left 
axillary lymph node. 

DISCUSSION
There is growing interest in using POCUS to identify abscess 

and lymph nodes in the ED. In this case, we present a report of a 

Image 1. (Left panel) White arrow indicates point-of-care ultrasound (POCUS) image of abnormal left axillary lymph node on B-mode. 
(Right panel) White arrow points to POCUS image of abnormal left axillary lymph node with no vascularity on color Doppler mode.



Volume 6, no. 2: May 2022	 157	 Clinical Practice and Cases in Emergency Medicine

Patel et al.	 POCUS to Investigate an Axillary Mass

patient with a suspected abscess who was found to have evidence 
of possible metastatic disease on CT. Hence, it is crucial to 
identify the sonographic differences between an abscess and an 
enlarged lymph node as it can influence management.

Early ultrasound studies have shown that an abscess 
possesses several unique sonographic patterns.3,11 A well-
formed abscess has been shown to appear as round, anechoic, 
or hypoechoic masses with posterior enhancement and septae, 
sediment, or gas contents.11,13 Most are also surrounded 
by some cellulitis or edema leading to a cobblestoning 
appearance near the fluid collection. Further, ultrasonic 
fluctuance is common where gentle pressure over the 
abscess leads to abscess contents swirling.11,13 Color Doppler 
often reveals a lack of internal vascularity – a common 
distinguishing characteristic of an abscess (Image 2).3,14 

Ultrasound elastography has also been found to 
distinguish the induration of an abscess from surrounding 
healthy tissue.13 With these characteristics, POCUS was 
found to have about 98% sensitivity with 69-88% specificity, 
much greater than a physical exam sensitivity of 78% and 
specificity of 66%.1,2 Studies have also looked at using 
sonographic patterns to identify benign and metastatic lymph 
nodes.4,5,8 Typical normal lymph nodes have been shown to be 
predominately small and oval, with an echogenic hilum with 
hypoechoic peripheral cortex, and demonstrate significant 
hilar vascularity (Image 3).4,5

Malignant lymph nodes are commonly larger and 
rounded, with a loss of echogenic hilum; they appear more 
homogenously hypoechoic and present with peripheral or 
mixed vascularity with loss of hilar vascularization.4,8 It is 
also imperative to apply clinical suspicion when looking at 
particular locations in the anatomy for lymph nodes compared 
to abscesses, as lymph nodes are readily identified at the 
axillary, mediastinal, mesenteric, inguinal, and femoral 
regions. As compared to abscesses, lymph nodes will not 
display posterior enhancement, will lack cobblestoning, will 
not display ultrasonic fluctuance, and will classically appear at 
expected locations unlike metastases.4,8 Although we focused 
on looking at an abscess compared to lymph nodes, ultrasound 
can be used to identify other anatomic structures as well, 
including nerves, vessels, and muscle.1 

CONCLUSION 
Understanding the common sonographic features of 

abscesses and lymph nodes can allow immediate identification 
and medical management of the appropriate condition, as 
evidenced in this case where POCUS imaging changed the 
medical management of the patient. We suggest that the 
use of POCUS at bedside can be both a diagnostic tool to 
provide immediate data to guide distinction of an abscess 
from a lymph node as well as a tool to educate the patient by 
sharing and discussing the images at the bedside. Ultimately, 
this patient’s non-contrast CT imaging was concerning for 
underlying malignancy. We did not discuss appropriate use 

Image 2. White arrows indicate point-of-care-ultrasound color 
Doppler image of axillary abscess showing minimal central 
vascularity, increased peripheral vascularity, posterior acoustic 
enhancement, and round hypoechoic central contents of 
abscess.14

Image 3. White arrow points to point-of-care-ultrasound color 
Doppler image of benign cervical lymph node showing hilar/
central vascularity.15

of CT imaging to confirm ultrasound findings. The patient 
was counselled on the findings and instructed that she would 
likely require a biopsy for confirmation. An incision and 
drainage was not performed, and the patient was otherwise in 
stable condition for discharge and had access to short-interval 
follow-up. Confirmation of the diagnosis is not available 
as the patient has not followed up with any of our hospital-
affiliated clinics per medical records. 

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: Arterial dissection is well known as a potential cause of stroke in young patients. 
Vertebral artery dissection occurs most commonly in the setting of minor trauma but has been seen in 
cases of cervical manipulation. With advances in at-home therapeutic modalities for neck pain came 
the advent of handheld massage guns. These massage guns have gained considerable popularity in 
recent years, but their safety for use in the cervical region has not been well studied.

Case report: In this case report, we discuss a 27-year-old female who presented with headache, neck 
pain, and dizziness who was found to have vertebral artery dissection after repetitive use of a handheld 
massage gun. 

Conclusion: In young patients presenting with headache, neck pain, and vague neurologic symptoms 
it is important to consider vertebral artery dissection as a cause of symptoms as it can lead to serious 
morbidity. When considering an inciting event such as minor trauma, it may also be important to assess 
whether there has been use of a handheld massage gun. Although causality is difficult to establish, 
with the increase in use of handheld massage guns we may find more frequent association between 
their use and vertebral artery dissection. [Clin Pract Cases Emerg Med. 2022;6(2):159-161.]

Keywords: vertebral artery dissection; handheld massage gun.

INTRODUCTION
The reported incidence of vertebral artery dissection (VAD) 

is estimated to be 2.6-3/100,000.1 Vertebral artery dissection is 
a known cause of stroke in patients younger than 45 years of 
age. Unfortunately, because its clinical features and symptoms 
tend to be vague and/or nonspecific, diagnosis may not even be 
considered. Upon close review of the literature, we found very 
few cases reported of VAD secondary to neck massage and none 
related to the use of a handheld massage gun. Given the increase 
in popularity of at-home, handheld massage, the importance of 
safety while using these devices is of the utmost importance. In 
this report we describe a case of VAD in a young woman after the 
use of a handheld massage gun. She was treated with aspirin and 
discharged with no residual neurological deficits.

University of Nevada, Las Vegas, Emergency Medicine Residency Program, Las 
Vegas, Nevada
Mike O’Callaghan Federal Medical Center, Department of Emergency Medicine, Las 
Vegas, Nevada
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CASE REPORT
A 27-year-old female presented to the emergency 

department (ED) with a two-week history of progressively 
worsening dizziness. She described the dizziness as a 
combination of vertiginous symptoms as well as disequilibrium. 
Over the prior four days she noticed a headache and neck pain. 
She denied any recent trauma but had recently begun using a 
handheld massage gun on her neck over the preceding three 
weeks. The patient denied any past medical history and used no 
medications regularly, except for occasional over-the- counter 
ibuprofen, which did not alleviate her symptoms. She had a 
family history significant for migraine headaches. She endorsed 
occasional alcohol and daily tobacco use but denied any 
illicit substance use. She denied fever, diplopia, blurry vision, 
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What do we already know about this clinical 
entity? 
Arterial dissection is a potential cause of stroke 
in young patients. Vertebral artery dissection 
(VAD) usually occurs with minor trauma but has 
been seen with cervical manipulation.

What makes this presentation of disease 
reportable?
We could find no prior reported cases of VAD 
associated with use of a handheld massage gun.

What is the major learning point? 
In young patients presenting with headache, 
neck pain, and vague neurologic symptoms, it is 
important to consider VAD as a cause of symptoms.

How might this improve emergency medicine 
practice?
Given the rising popularity of handheld massage 
guns, emergencv physicians should be aware of 
the evaluation and management of VAD.

photophobia, phonophobia, or vomiting but endorsed mild 
associated nausea. 

Physical examination revealed a young female resting 
comfortably. Vital signs were all within normal limits. On 
examination, she demonstrated full range of motion of the 
neck without pain. She had no audible carotid bruit, no notable 
swelling, ecchymosis, or midline cervical spinal tenderness to 
palpation. On a detailed neurologic examination, the patient 
had a Glasgow Coma Scale of 15 and was alert and oriented to 
person, place, and time. She had a normal cranial nerve exam, 
full strength in the upper and lower extremities, normal reflexes, 
and no ataxia. She had a negative Romberg test and normal, 
rapid alternating movement testing and finger-to-nose testing. 

Initial diagnostic evaluation demonstrated a normal 
complete blood count. Comprehensive metabolic panel 
demonstrated no abnormalities, and all electrolytes were 
within normal limits. Beta human chorionic gonadotropin 
was undetectable. She was administered 25 milligrams (mg) 
meclizine orally, 1000 mg acetaminophen intravenously, 10 
mg prochlorperazine intravenously, and a one-liter bolus of 
lactated Ringer’s solution for her symptoms. 

Because the patient had prolonged symptoms and endorsed 
a history of massage gun use, both a computed tomography 
(CT) without contrast of the head and a CT angiogram (CTA) 
with intravenous contrast of the head and neck were obtained. 
The CT of the head without contrast demonstrated no notable 
abnormalities. The CTA of the head and neck revealed a long 
segment of irregular stenosis of the right vertebral artery 
extending from the second to the fifth cervical vertebra, most 
compatible with a vertebral artery dissection (VAD). 

The patient was administered 324 mg aspirin orally and 
was transferred and admitted overnight to a tertiary accepting 
center with vascular surgery capability. Vascular surgery was 
consulted and recommended non-operative management 
and suggested consultation with interventional radiology. 
Interventional radiology was consulted and recommended 
continuing aspirin, and admission for observation with 
neurological checks every four hours. The patient was 
neurologically stable during the admission and was discharged 
with prescriptions for 324 mg aspirin orally daily as well as 25 
mg meclizine orally as needed. She was given follow-up with 
neuro-interventional radiology in two weeks as an outpatient. 
The patient did not re-present to our hospital for follow-up.

DISCUSSION
Dissection of the vertebral arteries related to handheld 

massage devices is not well documented, and we found no 
case reports in the literature of handheld massage devices 
potentially leading to VAD. When considering the anatomy of 
the extracranial vertebral artery, it is susceptible to dissection 
in three segments: its origin at the subclavian artery; as it 
traverses the intervertebral foramen; or at the site of entry into 
the cranium.2 Neurologic sequelae of VAD vary widely based 
on the location of the dissection and the amount of ischemic 

damage to the posterior circulation territory (cerebellum, 
brainstem, and posterior cerebrum). Early identification of 
VAD is crucial to improving outcomes; thus, it is imperative 
to maintain a high index of suspicion.

Headache, neck pain, and dizziness are very common 
chief complaints that are evaluated in the ED and outpatient 
clinics. The clinician must make a distinction between patients 
who have benign conditions and patients with life-threatening 
conditions. Much of this determination rests upon clinical 
suspicion based on a patient’s history as well as the use of 
imaging modalities. 

Handheld massage guns have risen in popularity and 
become more accessible to the everyday user. There are many 
new handheld massage guns on the market, ranging in price 
from $50 to over $1000 for higher end models.4 Most of 
these devices rely on percussive motion (low amplitude, high 
frequency) to relieve tension in muscles. On many models, 
pulses per minute can be adjusted. While most user instruction 
manuals caution against holding the device in one place or 
using the device on the neck, they do advertise its use on the 
posterior neck, trapezius, and shoulder muscles. 

Unfortunately, despite the increase of popularity, proper 
use is not clearly demonstrated. In website image searches 
for these devices, many ads show models using the device 
around the upper and lateral neck as well as on more anterior 
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muscle tissues. Users with either no background in medicine 
or knowledge of the underlying anatomy may not realize the 
significance of the vasculature beneath these tissues and how 
they may be damaged with the use of handheld massage guns. 
While the patient in our case did not suffer any long-lasting 
deficits, this may not always be the case. If handheld massage 
guns pose a risk when used in improper locations, consumers 
must be made aware of these potential consequences. 

Management options for VAD are varied and based on 
numerous factors such as presentation, time of onset, and 
imaging results. Options include antiplatelet or anticoagulation 
medications, endovascular management, or vascular surgery.3 In 
patients with severe deficits, reperfusion therapy is an option to 
more immediately restore blood flow to areas of the brain that 
can be salvaged. These options include alteplase, tenecteplase, or 
mechanical thrombectomy. These therapies are not without risk 
as they have the potential to increase the size of the intramural 
hematoma. These therapeutic modalities have been studied much 
more thoroughly in cases of cervical artery dissections with 
minimal literature to support their use in cases of VAD.5,6,7 

Anticoagulation or antiplatelet therapy is more widely 
used for VAD. 8,9 Medically stable patients, like our patient, 
can be started on low molecular weight heparin, direct oral 
anticoagulants or antiplatelet therapy based on the ABCD2 
score, similar to the risk stratification performed on other 
transient ischemic attack/stroke patients. Those deemed 
low risk by the ABCD2 score are started on 324 mg of 
aspirin daily, whereas high-risk patients are placed on dual 
antiplatelet therapy with both aspirin and clopidogrel.10 Most 
cases of nontraumatic VAD are shown to heal within the first 
few months of the inciting event. In one study of patients with 
VAD, 62% of cases showed complete healing of the dissection 
at six months.11 

CONCLUSION
We report the case of a 27-year-old female who presented 

with two weeks of worsening dizziness and four days 
of neck pain who had recently used a handheld massage 
device and was subsequently found to have vertebral artery 
dissection. Although rare, VAD is a known cause of stroke, 
particularly in young patients. In this patient population with 
presenting symptoms of dizziness, headache, and/or neck 
pain it is important to consider VAD as early diagnosis is 
imperative in improving outcomes. It is also crucial to take a 
complete social history to determine whether there were any 
provoking factors,  such as the use of a handheld massage 
device. Treatment with antiplatelet or anticoagulation may be 
appropriate in the correct patient population. 

With the rise in popularity of handheld massage guns, more 
research must be performed in evaluating their safety. Although 
causality is difficult to establish, we may find an increase in 
incidence of VAD as popularity of these devices continues to rise. 
In some circumstances we may ultimately discover that the use of 
handheld massage guns may be implicated as a cause of VAD. 

The Institutional Review Board approval has been documented 
and filed for publication of this case report. 
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Introduction: Brown-Séquard syndrome is a rare neurological disorder due to hemisection of the 
spinal cord that can occur from a variety of causes, most commonly trauma. 

Case Report: We present a case of a 25-year-old woman presenting with Brown-Séquard syndrome 
as her first clinical presentation of multiple sclerosis. 

Conclusion: This case highlights the need to have demyelinating disease on the differential as an 
exceedingly rare, but important, possible cause of Brown-Séquard syndrome. [Clin Pract Cases Emerg 
Med. 2022;6(2):162-165.]

Keywords: Brown-Séquard syndrome; case report; multiple sclerosis.

INTRODUCTION
Brown-Séquard syndrome (BSS) is a neurological 

disorder caused by hemisection of the spinal cord. 
It is characterized by ipsilateral upper motor neuron 
motor weakness below the level of lesion, lower motor 
neuron type at the level of lesion, and loss of ipsilateral 
proprioception with contralateral loss of pain and 
temperature sensations below the level of lesion.1 The 
syndrome was first described by Charles-Édouard Brown-
Séquard in 1849 through his experiments with animal 
models.2 Most commonly, BSS is caused by trauma such 
as stab wounds and is occasionally caused by tumors, 
with lesser known causes including degenerative diseases, 
infection, and ischemia.3 

Brown-Séquard syndrome is considered an incomplete 
spinal cord injury. Hemisection of the spinal cord resulting in 
classic presentation is much more rare than partial hemisection.4 
Therefore, clinical presentation of BSS can range from mild 
to severe neurological deficits depending on the degree of 
hemisection. We report a case of an undiagnosed multiple 
sclerosis in a 25-year-old female that presented with BSS. 

Creighton University Arizona Health Education Alliance, Valleywise Health, 
Department of Emergency Medicine, Phoenix, Arizona
Mayo Clinic Arizona, Department of Emergency Medicine, Phoenix, Arizona

*
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CASE REPORT
A 25-year-old, right-hand dominant, White female with 

no significant past medical history presented to the emergency 
department with complaints of one week of right lower 
extremity numbness from her toes to her hip and three days of 
left lower extremity weakness. The patient’s weakness had been 
progressively getting worse to the point of using crutches because 
she was unable to pick up her left foot. She stated that she fell 
from standing height onto her left side, landing on a fully inflated 
air mattress while playing with her daughter three days before her 
numbness started, but reported no other traumatic injuries. She 
stated that the fall was minor and she didn’t think much of it. She 
stated that she went to a chiropractor two days after developing 
the right leg numbness without any significant improvement or 
worsening of her symptoms. The patient denied fevers, chill, 
facial weakness, numbness or paresthesias in upper extremities, 
difficulty swallowing, changes in speech, or visual symptoms. 

On examination, the patient was alert and oriented to 
person, place, time, and situation. She was conversant, and 
her speech production and comprehension as well as cranial 
nerves were all normal. Visual fields were fully intact with no 
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What do we already know about this clinical 
entity? 
Brown-Séquard syndrome is caused by hemi-
section of the cord and characterized by a 
unique distribution of upper and lower motor 
neurons symptoms.

What makes this presentation of disease 
reportable?
This is a reportable presentation because it is an 
extremely rare etiology of Brown-Séquard.

What is the major learning point?  
It is important to keep demyelinating disorders 
on the differential as a potential cause of 
Brown-Séquard.

How might this improve emergency medicine 
practice?  
Recognizing multiple sclerosis as the cause of 
Brown-Séquard can change management and 
highlight the need for a broad differential even in 
rare presentations.

evidence of nystagmus or extraocular muscle weakness. Motor 
exam revealed complete, symmetrical strength, reflexes, and 
sensation in bilateral upper extremities. Lower extremity exam 
was significant for 3/5 strength in left hip flexion, 4/5 in left 
knee extension, 3/5 strength in left foot dorsiflexion, and 5/5 
strength in left plantarflexion. The right leg showed full 5/5 
strength in the previously mentioned muscle groups. 

Following these exam findings, neurology was consulted 
with confirmation of the above findings as well as additional 
sensory deficits. Their exam showed right lower extremity with 
decreased pinprick and temperature sensation up to the thoracic 
(T) 11- T12 dermatomes. Left lower extremity had diminished 
proprioception and vibration with dysesthesia from the mid-shin 
down, but she was able to feel temperature and pinprick. The 
patient had sustained clonus at the left patella with 6-7 beats 
on the right patella. Ankle jerk was normal and symmetric. 
Babinski reflex was equivocal with significant withdrawal and 
negative Hoffman sign. Coordination was intact.

A magnetic resonance imaging (MRI) of the patient’s 
brain, cervical, thoracic, and lumbar spine was completed to 
evaluate for the cause. Imaging showed multifocal areas of T2 
hyperintensity throughout the spine with contrast enhancement, 
suspicious for a demyelinating or inflammatory disease without 
space-occupying lesions. The patient had large regions of active 
demyelination in the mid and lower cervical spine with nearly 
all levels involved. Although greatest areas of demyelination 
spanned from the fifth to seventh cervical vertebrae, these areas 
were asymptomatic (Image 1). Magnetic resonance imaging of 
the head showed periventricular, juxtacortical, and infratentorial 
enhancing lesions, typical of multiple sclerosis (Image 2). 

Axial T2-weighted MRI images showed high signal 
intensity hemisecting the spinal cord at a level of the first 
lumbar vertebra, likely leading to her symptoms of BSS (Image 
3). Following the above findings, a diagnosis of Brown-Séquard 
syndrome was made and the patient was admitted for further 
workup as to the etiology of her neurologic deficits. Upon 
admission, the patient received further laboratory studies 
including workup for tuberculosis, John Cunningham virus, 
human immunodeficiency virus, extractable nuclear antigen 
antibody, antinuclear antibody, hepatitis C, neuromyelitis optica 
(NMO), hepatitis B, autoimmune encephalopathy, and kappa 
free light chains, all of which were within normal limits. The 
patient’s lumbar puncture revealed a lymphocytic pleocytosis.

As treatment, the patient received one gram of intravenous 
(IV) methylprednisolone for seven days with near complete 
recovery of strength by day three. She was discharged with 
mild residual numbness, but otherwise had a complete 
recovery. She was placed on outpatient IV ocrelizumab every 
six months as a disease-modifying agent.

DISCUSSION
Brown-Séquard syndrome is caused by damage to the 

ipsilateral corticospinal tracts and dorsal column as well 
as the contralateral spinothalamic tract. This results in the 

Image 1. Sagittal T2-weighted magnetic resonance imaging with 
asymptomatic hyperintensity within the cervical spine, worse at 
cervical level 5-7 (arrow).
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Image 2. Sagittal T2-weighted magnetic resonance imaging showing 
periventricular hyperintensity characteristic of multiple sclerosis.

Image 3. Axial T2-weighted magnetic resonance imaging showing 
a high signal intensity within the left spinal cord at the level of the 
first lumbar vertebra (arrow).

ipsilateral loss of strength and proprioception as well as 
contralateral loss of temperature and pinprick sensation.5 Most 
commonly, patients present with a partial BSS due to a partial 
hemisection; pure BSS is extremely rare. 

Our patient presented with a subacute onset of symptoms 
that were suggestive of BSS, and she was later confirmed to 
have a spinal cord lesion causing hemisection. Aside from 
the minor fall the patient had described, there was no other 
evidence or history of significant trauma. The symptoms of 
acute BSS typically occur immediately following traumatic 
injuries.6 Therefore, the patient’s fall was likely coincidental 
in timing and largely unrelated to the development of her 
symptoms. Imaging ruled out etiologies such as cervical disc 
herniation, epidural hematoma, or syringomyelia as a cause. 
Lesser known causes such as NMO or infection were ruled out 
through negative blood and cerebrospinal fluid (CSF) studies. 
Given the patient’s classic findings of multiple sclerosis (MS) 
on both her head and spinal MRIs, steroids were started. This 
treatment resulted in significant resolution of her symptoms, 
confirming our suspicion of MS.

Multiple sclerosis is an autoimmune, chronic inflammatory 
disorder that predominately affects White females aged 
20–40 with symptoms varying in involvement of sensory, 
motor, visual, and brainstem pathways.7 The diagnosis of 
MS is clinical, but supportive evidence can be found through 
modalities such as MRI or CSF analysis. Multiple sclerosis is 
diagnosed by at least two typical attacks or by a single typical 
demyelinating event combined with evidence of dissemination 
in space or time by MRI.7 Dissemination in space (DIS) is 
defined as one demyelinating lesion in at least two of four 
areas (periventricular, juxtacortical, infratentorial, and spinal). 
Dissemination in time (DIT), on the other hand, is defined as 
simultaneous presence of asymptomatic gadolinium-enhancing 

and non-enhancing lesions at any time.7 Although it was our 
patient’s first known attack of MS, she had evidence of both 
DIT and DIS lesions on her MRI.

Upon reviewing the literature, we found that MS is one of 
the rarest known causes of BSS with very few case reports in 
existence.1,8,9,10 The exact incidence of BSS due to MS could not 
be found, likely secondary to its relative rarity. Occasionally, 
BSS presents as a complication in a patient with known MS,11 
but BSS as an initial presentation is even more rare. 

CONCLUSION
Our patient presented with Brown-Séquard Syndrome as 

her first and only presentation of a new diagnosis of multiple 
sclerosis. We report this case due to the rarity of presentation 
and to record that a demyelinating disorder can initially 
present as an atypical neurological condition such as Brown-
Séquard syndrome. 
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Review Board approval nor patient consent for publication of this 
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Introduction: Weakness is a common chief complaint in the emergency department, and the use of 
glucocorticoids is pervasive in medicine. Muscle weakness, or myopathy, is a well documented side 
effect of chronic glucocorticoid use. However, acute myopathy, with an onset shortly after initiation of 
glucocorticoids, is much rarer. 

Case Report: We present a case of acute steroid-induced myopathy after a single intra-articular dose 
of triamcinolone in a young, healthy, active male. To our knowledge, this is the first case described in 
the medical literature of acute steroid-induced myopathy following a single intra-articular injection. 

Conclusion: In a patient who presents with proximal muscle weakness and has a history of 
glucocorticoid use, the diagnosis of steroid-induced myopathy should be considered. Acute steroid-
induced myopathy should be high on the differential in a patient who presents with typical symptoms 
and has been prescribed glucocorticoids for less than 14 days or, in rare cases, may have recently 
received a single dose of glucocorticoids. Treatment is supportive and outpatient management 
is typically indicated, as respiratory muscle involvement is rare. [Clin Pract Cases Emerg Med. 
2022;6(2):166-168.] 

Keywords: myopathy; steroid; glucocorticoids; intraarticular; case report.

INTRODUCTION 
The differential diagnosis of muscle weakness, or 

myopathy, is very wide. The use of glucocorticoids has 
been associated with myopathy, typically occurring in 
patients with long-term oral steroid use. Acute steroid-
induced myopathy, developing within 14 days of initiation 
of glucocorticoids in ambulatory patients, is poorly 
recognized and rare, with less than 20 cases documented 
in the literature.1 This case report details a presentation of 
acute steroid-induced myopathy. To our knowledge, it is 
the first case described in the medical literature following a 
one-time intra-articular injection. 

Navy Medicine Readiness and Training Command, Department of Emergency 
Medicine, Camp Lejeune, North Carolina 
Navy Medicine Readiness and Training Command, Department of Internal Medicine, 
Portsmouth, Virginia
Navy Medicine Readiness and Training Command, Department of Emergency 
Medicine, Portsmouth, Virginia
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CASE REPORT 
A 39-year-old male with a history of osteoarthritis, on 

as-needed non-steroidal anti-inflammatories, presented to the 
emergency department (ED) around 3 am with acute onset 
of bilateral lower extremity proximal muscle weakness. The 
patient reported going to bed that evening without any issue 
and awoke around 2 am to go to the bathroom, which was not 
unusual for him. However, he noticed profound weakness of 
the lower extremities. He could not flex at the hips and was 
unable to swing his legs out of bed. Eventually the patient was 
able to pull himself out of bed and slowly guide himself to 
the bathroom, noting continued severe weakness in his lower 
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What do we already know about this clinical 
entity? 
Weakness, or myopathy, is a well documented 
side effect of chronic glucocorticoid use. 
Myopathy in the acute setting of glucocorticoid 
use is much rarer.

What makes this presentation of disease 
reportable?
This case report describes the first case in the 
medical literature of acute steroid-induced 
myopathy after a single intra-articular injection.  

What is the major learning point?  
In a patient with muscle weakness who has been 
on glucocorticoids, either single dose or long 
term, the diagnosis of steroid-induced myopathy 
must be considered.

How might this improve emergency medicine 
practice?  
The diagnosis should be considered in the 
correct clinical picture. Myopathy should also be 
considered as a potential side effect of short-dose 
glucocorticoid use.

extremities. He also noted lacking the usual shoulder strength 
to wipe himself after using the bathroom. Approximately 
18 hours prior to presentation to the ED, he had undergone 
a fluoroscopy-guided, intra-articular steroid injection of his 
right shoulder. The injection consisted of 7 milliliters (mL) 
of triamcinolone/ropivacaine mixture containing 2 mL of 
triamcinolone 40 milligrams per milliliter (mg/mL) (total of 
80 mg of triamcinolone) and 5 mL of ropivacaine 0.75%. The 
procedure was uncomplicated, and he reported a 1/10 pain 
level post-procedure, down from 5/10 pre-procedure.

Upon presentation to the ED, he was well appearing, 
well nourished, and in no acute distress. He was afebrile and 
vital signs were as follows: heart rate 110 beats per minute; 
blood pressure 140/80 millimeters of mercury (mm Hg); 
respiratory rate 20 breaths per minute; oxygen saturation 
98%; and temperature 97.5⁰F. Neurologic exam revealed 
5/5 strength in his bilateral upper extremities, as well as 
at the knees and ankles bilaterally. However, he possessed 
only 3+/5 flexion strength of the bilateral hips. Patellar and 
Achilles reflexes were 2+ bilaterally. Vibratory sense was 
intact in both feet. Rectal tone was normal. The rest of his 
physical exam was unremarkable. 

A differential diagnosis was formulated to include stroke, 
spinal compression syndrome, Guillain-Barré syndrome, 
rhabdomyolysis, electrolyte derangement, including 
hypokalemic periodic paralysis, transverse myelitis, myositis, 
and myopathy. 

Emergency department diagnostics included a complete 
blood count, complete metabolic panel, creatine kinase (CK), 
erythrocyte sedimentation rate, and C-reactive protein level, 
all of which were within the reference ranges. Peak flow was 
500 liters per minute (L/min) (normal range 300-660 L/min), 
and post-void residual volume on point-of-care ultrasound 
was 70 mL (normal <200 mL). Urinalysis showed greater than 
500 mg/dL glucose (reference range negative), trace ketones 
(reference range negative), and small protein (reference range 
negative). Given the patient’s history of glucocorticoid use, 
exam with decreased hip flexion strength, reassuring lab work, 
peak flow, and post-void residual, a diagnosis of acute steroid-
induced myopathy was made. 

The internal medicine team was consulted to evaluate 
the patient in the ED. They agreed with the diagnosis of 
acute steroid-induced myopathy. The patient reported some 
improvement in his strength while in the ED, although not 
back to baseline, but he was able to ambulate. Neurology 
was consulted by the internal medicine team. Given his 
improvement in the ED, it was recommended by neurology 
that the patient follow up as an outpatient. The patient was 
discharged from the ED and followed up in the neurology clinic 
three days later. At that time, he reported complete resolution 
of his symptoms about 48 hours after presentation to the ED 
without residual deficits. Neurology ultimately diagnosed him 
with a transient myopathy and recommended that he avoid 
intra-articular glucocorticoid injections in the future. 

DISCUSSION 
Weakness is a common presenting symptom in the 

ED. Due to its vague nature, it encompasses complaints 
ranging from generalized malaise to focal motor weakness 
and in severity from routine to emergent. This case details 
a presentation of weakness ultimately diagnosed as 
acute steroid-induced myopathy. This is a rare syndrome 
characterized by development of muscle weakness, most 
commonly affecting the proximal large muscle groups, within 
14 days of initiation of glucocorticoids. Pelvic girdle and 
proximal lower extremity muscles are typically more severely 
involved than the upper extremities with sparing of the cranial 
nerves and sphincters. Rarely, the respiratory and/or distal 
muscles can be affected.1,2 Acute steroid-induced myopathy 
is rarer than a myopathy developing in patients on long-term 
glucocorticoids or in those admitted to critical care units on 
high-dose intravenous (IV) glucocorticoids. 

Acute steroid-induced myopathy is highly unpredictable 
and should be considered in any patient with muscle weakness 
previously treated with glucocorticoids regardless of dose, 
route of administration, or duration of treatment. A previous 
case report detailed two patients who developed symptoms 
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within hours of steroid administration.1 This same case report 
also reviewed all known case reports of acute steroid-induced 
myopathy in the literature, totaling 16 cases. The routes of 
administration were oral (eight cases), IV (five cases), and 
intramuscular, epidural, and intranasal (each with one case). No 
cases were intra-articular. Dosing was highly variable with one 
patient developing symptoms after a single dose of 40 mg of 
oral prednisone, while another was administered 1000 mg of IV 
hydrocortisone for 10 days before developing symptoms. Time 
to myopathy onset was between one hour and four weeks. Most 
made a full recovery over weeks to months. A single case of 
triamcinolone-induced acute steroid myopathy from an epidural 
injection has also previously been reported.3

Symptoms tend to occur more often with the fluorinated 
glucocorticoids, such as dexamethasone, triamcinolone, and 
betamethasone.4 Serum levels of muscle-associated enzymes 
such as CK and lactate dehydrogenase are usually normal. 
Electromyography is also typically normal, especially in the 
early phase of disease. Muscle biopsy tends to be non-specific, 
making acute steroid-induced myopathy a clinical diagnosis.1,2 
A high index of suspicion is required to make the diagnosis. 

Clinical improvement is expected over weeks to 
months with cessation of steroids or changing to non-
fluorinated glucocorticoids, such as prednisone. Treatment 
is otherwise supportive. 

In the rare case of respiratory muscle involvement, the 
patient should be admitted to a monitored unit for close 
airway observation. Otherwise, ED disposition centers 
around the patient’s functional ability. A physical therapy 
and occupational therapy evaluation may be appropriate. If 
being discharged, patients should have close follow up with 
neurology. Additionally, the patient should follow up with the 
physician prescribing his glucocorticoids. This clinician will 
need to reevaluate the need for glucocorticoids with the patient 
and discuss risks of continuing. Patients presenting with 
weakness who are prescribed short-burst dose glucocorticoids 
or who present after a single dose of glucocorticoid should 
be counseled to avoid further doses, if feasible, pending 
completion of appropriate follow-up medical care. 

CONCLUSION 
In a patient who has received glucocorticoids and presents 

with muscle weakness, the diagnosis of steroid-induced 
myopathy should be considered. Glucocorticoid use can be 
of any duration, from chronic use to even a single dose. The 

associated muscle weakness tends to affect the proximal 
muscles, especially in the lower extremities. Therefore, 
acute steroid-induced myopathy should be considered in 
the differential of a patient presenting with proximal muscle 
weakness within 14 days of initiation of glucocorticoids. To 
our knowledge, this is the first case in the literature of an onset 
of acute steroid-induced myopathy following a single intra-
articular injection. 
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Introduction: A vulvar hematoma is a hemorrhagic fluid collection in the female external genitalia. 
The majority occur as an obstetrical complication, especially during labor. Non-obstetrical vulvar 
hematomas are usually the result of trauma, with coitus being the most common etiology. 

Case Report: We present the case of a 25-year-old woman with significant vaginal pain and swelling 
after vigorous sexual intercourse. She exhibited tenderness and swelling of the left labia majora 
and minora. The differential diagnosis included bleeding, abscess, and deep venous thrombosis. 
Laboratory studies were normal and computed tomography of the pelvis indicated the swelling was 
most likely due to blood. The patient was taken to the operating room, and approximately 150 cubic 
centimeters of clot was evacuated. The patient had an uneventful recovery and was discharged 
home the next day.

Conclusion: This case illustrates the unique presentation and challenges in making the diagnosis of 
vulvar hematoma. [Clin Pract Cases Emerg Med. 2022;6(2):169-172.]

Keywords: vaginal swelling; vulvar hematoma; labia majora; labia minora; case report.

INTRODUCTION
We present the case of a 25-year-old woman who presented 

to the emergency department (ED) with the complaint of 
increasing pain and swelling of the left side of her vagina. 
She admitted to frequent and vigorous sexual intercourse the 
day prior. Physical exam was remarkable for a swollen, dark, 
and tender left labia majora and minora. Laboratory studies 
were normal and computed tomography imaging of the pelvis 
revealed the swelling was most likely due to blood. The 
patient was taken to the operating room (OR) where 150 cubic 
centimeters (cc) of clot was evacuated and a bleeding arteriole 
was ligated. She was discharged the day after surgery and 
had an uneventful recovery. We discuss vulvar hematoma, an 
uncommon diagnosis, its presentation, and management. 

CASE REPORT 
A 25-year-old woman presented to the ED complaining of 

left-sided vaginal pain and swelling. She stated she had woken 

Eastern Virginia Medical School, Department of Emergency Medicine, 
Norfolk, Virginia
Emergency Physicians of Tidewater, Norfolk, Virginia
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up approximately five hours earlier with these symptoms, 
which had been progressing.  She described the pain as severe 
and throbbing. She stated she was unable to sit comfortably 
and that it was painful to walk. The patient reported having 
five episodes of sexual intercourse over a two-hour period 
the day prior; afterwards, she applied ice to the area. She 
denied abdominal pain, vaginal bleeding, or discharge. The 
patient was in good health otherwise and denied any medical 
problems, including sickle cell disease or bleeding disorders. 
She was not on any medications and denied drug allergies. 

Physical exam revealed a young woman in mild distress 
secondary to severe pain. Vital signs revealed a pulse of 96 
beats per minute, respiratory rate of 14 breaths per minute, 
blood pressure of 123/86 millimeters of mercury (mm Hg), 
temperature of 97˚ Fahrenheit (36.1˚ Celsius), and 100% 
oxygen saturation on room air. Examination of the heart, 
lungs, and abdomen was normal. Genitourinary exam revealed 
marked swelling of the left labia majora and minora. The 
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What do we already know about this clinical 
entity? 
The majority of vulvar hematomas are a result 
of obstetrical complications. The majority of 
non-obstetrical vulvar hematomas are related to 
trauma, including sexual assault and coitus. 

What makes this presentation of disease 
reportable?
This is an excellent example of a non-obstetrical 
vulvar hematoma due to trauma. The physical 
exam findings are classic for this condition, and 
emphasize the importance of appropriate imaging. 

What is the major learning point?  
The role of ultrasound and computed 
tomography, the pros and cons of each, in 
evaluating a vulvar hematoma. 

How might this improve emergency medicine 
practice?  
This case should broaden the differential diagnosis 
when evaluating a woman complaining of vulvar 
pain and swelling. The appropriate evaluation and 
management strategy are reviewed. 

swollen area was dark, firm, and tender to palpation (Image). 
Speculum exam was deferred due to the significant amount of 
pain and swelling. 

We were concerned for hematoma primarily, but also 
considered abscess or a deep venous thrombosis (DVT). An 
intravenous (IV) line was established and the patient was 
administered morphine four milligrams  
(mg) and ondansetron four mg IV for pain. She required 
repeated dosing in the ED for adequate pain control. 
Laboratory studies were sent for a complete blood count 
(CBC), basic metabolic profile (BMP), coagulation studies, 
D-dimer, urinalysis, and urine pregnancy test. Results 
included a normal CBC, BMP, coagulation studies, D-dimer, 
and urinalysis. The urine pregnancy test was negative. 

The gynecology service was consulted; they also were 
unable to perform a speculum exam. After discussion, it 
was mutually agreed to image the patient with a computed 
tomography (CT) of the pelvis. The CT of the pelvis with 
IV contrast showed an enlarged left labial mass-like lesion, 
most likely due to focal hemorrhage or hematoma, but no 
definite involvement of the base of the bladder or urethra. 
There was a 6.6 x 4.8 cm hyperdense ovoid focus within the 
left labial region.  Given this finding, and that the swelling 
appeared to be expanding, the patient was taken to the OR. 
A two-centimeter incision was made on the mucosal surface 
of the labia minora and approximately 150 cc of clot was 
evacuated. Also identified was an area of arterial bleeding, 
which was ligated with 3.0 Vicryl suture (Ethicon, Inc., 
Somerville, NJ).

On the first postoperative day, the patient felt much 
improved, with significant reduction in the swelling and pain. 
Her hemoglobin and hematocrit were unchanged from the day 
prior. She was discharged home with a diagnosis of vulvar 
hematoma, with instructions to follow up in one week and for 
pelvic rest for one month.

Image. Swollen, darkened left labia majora in patient with 
vulvar hematoma.

DISCUSSION
The vulva comprises the external sex organs made 

of smooth muscle and connective tissue that surrounds 
the vaginal introitus and urethra. A vulvar hematoma is a 
hemorrhagic fluid collection within these connective tissues.1, 2 
The vulva is well vascularized by the internal pudendal artery. 
The pudendal artery is a branch off the internal iliac artery, 
and it supplies the majority of the perineum. Once through the 
pudendal canal located in the ischioanal fossa, the pudendal 
artery subdivides into smaller branches, including the perineal 
artery, which provides vascular flow to the external genitalia.2, 

3 The pudendal artery, along with its branches, accounts for the 
majority of vulvar hematomas.2 Less common culprit lesions 
may include injury to the internal iliac artery, given its more 
proximal origin, or venous bleeding.4  

Obstetric complications account for most vulvar hematomas, 
with an incidence of 1-2 per 1000 deliveries.5 Most of these occur 
during labor. Outside the pregnant population, vulvar hematomas 
have an incidence of 3.7% and  represent only 0.8% of all 
gynecologic admissions.6 The majority of non-obstetric vulvar 
hematomas are related to various traumatic insults, including 
saddle injuries, falling from a height, sexual assault, and coitus.6, 
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7,8 If there is no history of trauma then a spontaneous vessel 
rupture, such as a pseudoaneurysm of the internal iliac artery or 
pudendal artery, should be considered.2 As in our case, coitus is 
the most common non-obstetric etiology of a vulvar hematoma. 1 

Hematoma formation is suspected to be due to direct compression 
of the labial and vaginal soft tissues against adjacent pelvic bone 
resulting in laceration of underlying vasculature. 8

Common presentations for a vulvar hematoma include 
perineal pain and unilateral swelling. Non-obstetric vulvar 
hematomas follow a bimodal age distribution. It is more 
common during childhood or early adolescence (because the 
labia majora is less developed) and in postmenopausal women 
as a result of hypoestrogenism, making the vulva more prone to 
injury.7 For unknown anatomic reasons, the majority of vulvar 
hematomas are right sided (70%).7 When significant swelling 
is present, pain may be accompanied by urological manifesta-
tions, including dribbling or urinary retention secondary to 
urethral obstruction.4 Importantly, if hematoma formation is 
secondary to aggressive coitus, clinicians should privately 
discuss with the patient any concerns for sexual assault.

Physical examination involves visual inspection of the 
vulva and vagina. Although pain and swelling may limit 
this exam, the vaginal canal should be directly visualized 
to exclude mucosal laceration. In the setting of trauma, 
associated injuries such as fractures must be considered.8 

Due to inflammation and edema of surrounding soft tissue, 
erythema and tenderness may be mistaken for Bartholin’s 
gland abscess or folliculitis.1, 8, 9 Additional considerations in 
the differential diagnosis include coagulopathies, varicosities, 
contact (condom) dermatitis, angioedema, DVT, or carcinoma. 

Most patients with clinically significant hematomas 
should have a CBC performed to evaluate for anemia. Further 
coagulation studies or blood screening and cross-matching 
may be necessary, should bleeding be significant. A variety of 
imaging modalities can be used in diagnosing and monitoring 
vulvar hematomas, including CT, ultrasound, and magnetic 
resonance imaging.10 Transperineal sonography, using 7.5- and 
10-megahertz transducers, has been shown to be effective in 
depicting the size of vulvar hematomas. 11 Ultrasound has the 
advantages of being able to be performed at the bedside, a 
lack of ionizing radiation to the genital region, and lower cost. 
A CT with use of IV contrast can accurately identify the size 
of the fluid collection and the presence of extravasation. This 
is at the expense of higher cost and exposure of the genital 
region to ionizing radiation. Magnetic resonance imaging has 
long been used for the imaging of vulvar malignancies, due 
to its high soft tissue contrast and excellent anatomic detail, 
without ionizing radiation. 12 However, the increased cost and 
time delay must be considered. 

 There is no consensus for the management of vulvar 
hematomas. In practice, smaller hematomas with gradual 
onset and minimal pain are often managed conservatively with 
ice packs, analgesia, and bed rest.1 Appropriate monitoring 
and follow-up are warranted to avoid complications such as 

pressure necrosis or infection.10 Larger hematomas that are 
either expanding or have associated pressure necrosis or pelvic 
injury, and are greater than 10 cm in size, or have associated 
hemodynamic instability, must be recognized and managed 
early.6 Conservative management of large hematomas has been 
found to be associated with a longer period of hospitalization, 
and a greater need for antibiotics and blood transfusion.7, 13 
Management includes surgery or directed arterial embolization 
in consultation with interventional radiology. For our patient, 
given her degree of pain and the progressive swelling in the 
ED, the patient was taken to the OR for hematoma evacuation. 
The culprit bleeding artery was directly visualized and ligated. 

CONCLUSION
Although mortality is rarely associated with a vulvar 

hematoma, its potential morbidity makes this one diagnosis 
that emergency physicians must consider when evaluating a 
woman with a perineal complaint. The potential complications 
include necrosis, infection, neurologic compromise, urinary 
obstruction, and hemo-dynamic instability. While most vulvar 
hematomas are related to obstetric complications, they may 
also occur spontaneously or from local trauma, such as coitus.

 
Patient consent has been obtained and filed for the publication of 
this case report.
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Introduction: Acute upper gastrointestinal bleeding is a common emergency presentation. The United 
States Centers for Disease Control and Prevention 2018 survey of emergency department (ED) visits 
reported 436,000 ED visits for unspecified gastrointestinal bleeding that year.1 

Case Report: We present the case of a submucosal duodenal pseudoaneurysm causing massive 
gastro-intestinal hemorrhage in a male on anticoagulation. 

Conclusion: Prompt recognition of critical gastrointestinal bleeding, appropriate ED management, 
and early consultation for emergent intervention are the essential components to reduce morbidity 
and mortality for patients with massive gastrointestinal hemorrhages. [Clin Pract Cases Emerg Med. 
2022;6(2):173-176.]

Keywords: case report; pseudoaneurysm; gastrointestinal hemorrhage; massive transfusion protocol.

INTRODUCTION
Upper gastrointestinal (GI) bleeding has been estimated 

to account for up to 20,000 deaths annually in the United 
States.2 Overall incidence of acute upper GI hemorrhage 
has been estimated to be 50-100/100,000 annually.2 Upper 
GI bleeding is defined as bleeding that occurs from a source 
proximal to the ligament of Treitz. Bleeding from the upper 
GI tract is about four times more common than bleeding 
from the lower GI tract.3 Common presentations of acute 
upper GI hemorrhage include hematemesis and/or melena.4 
The identification and early resuscitation of these patients is 
pivotal, as the mortality rate of upper GI bleeding can be from 
6-10%.5 This rate significantly increases and can be fatal when 
a ruptured pseudoaneurysm is the source of a GI bleed.6 

CASE REPORT
An 82-year-old male, with a past medical history 

significant for atrial fibrillation on apixaban and amiodarone, 
presented to our emergency department (ED) with coffee-

Good Samaritan Hospital, Department of Emergency Medicine, West Islip, New York
Good Samaritan Hospital, Department of Gastroenterology, West Islip, New York

*
†

ground emesis, fatigue, and maroon-colored stool. Symptoms 
started 18 hours prior to arrival. The patient denied abdominal 
pain, use of non-steroidal anti-inflammatory medications, 
history of GI bleeding, peptic ulcer disease, or aortic 
pathology. Other medical history included hyperlipidemia 
and hypertension for which he was taking metoprolol and 
amlodipine. All other review of systems was negative. 

The patient was an elderly Black male who was 
diaphoretic, with dry, crusted dark-colored emesis on chin 
and chest, and with copious foul-smelling, dark-colored 
stools. The patient’s initial vitals were blood pressure of 
86/37 millimeters of mercury (mm Hg), heart rate 60 beats 
per minute (BPM), respiratory rate 30 breaths per minute, 
rectal temperature 96° Fahrenheit, and oxygen saturation 
of 100% on two liters by nasal cannula. The patient had 
labored breathing, with unremarkable lung sounds on 
auscultation. His abdomen was soft, non-tender, and 
non-distended. A point-of-care blood analysis showed an 
immeasurable “low” hemoglobin grams per deciliter (g/dL) 
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What do we already know about this clinical 
entity? 
Acute upper gastrointestinal (GI) bleeding is a 
common culprit in patients presenting to emergency 
departments with hematemesis and/or melena.

What makes this presentation of disease 
reportable?
A duodenal arterial pseudoaneurysm is a 
rare cause of acute upper GI bleeding and is 
associated with a high mortality rate.

What is the major learning point?  
Have a high level of suspicion for active 
GI bleeding to appropriately stabilize and 
resuscitate these critically ill patients prior to 
definitive therapy.

How might this improve emergency medicine 
practice?  
We review the steps of management in the 
emergency department for these complex 
patients and emphasize the importance of getting 
specialists involved early when minutes matter.

(reference range 12-17g/dL and reportable range 5.1-25.5g/
dL) and a hematocrit of less than 15% (reference range 38-
51% and reportable range 15-75%).

Two large-bore peripheral intravenous catheters, a central 
venous catheter, and an arterial monitoring catheter were 
established. Massive blood transfusion protocol was activated. 
A total of 10 units of packed red blood cells, four units of 
fresh frozen plasma, and one unit of platelets were rapidly 
transfused. Prothrombin complex concentrate, proton pump 
inhibitor, and vasopressors were administered. The patient was 
endotracheally intubated for airway protection. After these 
measures, his blood pressure improved to 112/67 mm Hg with 
a heart rate in the 50s BPM. Repeat hemoglobin was 7.0 g/dL. 

Emergent bedside upper GI endoscopy revealed an area 
of extrinsic compression on duodenum with a fresh blood clot 
and minimal oozing. Abdominal computed tomography (CT) 
angiogram demonstrated a 2.5-centimeter pseudoaneurysm 
in the anterior aspect of the proximal transverse duodenum 
(Image 1) with no evidence of aortic involvement. The 
pseudoaneurysm was deemed to be likely submucosal in 
location with mild surrounding mucosal edema. 

A repeat bedside upper GI endoscopy showed an intense 
submucosal hemorrhage with brisk bleeding (Image 2). 
Endoscopic maneuvers with submucosal epinephrine injection 
with good blanching and the placement of a hemostatic clip 
failed to achieve hemostasis. A location to place another clip 
could not be identified due to intensity of bleeding.

The patient was emergently taken to the operating room 
for an exploratory laparotomy and retroperitoneal exploration. 
A pulsatile mass was found within the third portion of the 
duodenum, abutting the pancreatic head, with active pulsatile 
hemorrhage. The bleeding vessel was not accurately identified 
due to the vast amount of bleeding. A partial duodenectomy 
was performed to remove this mass, which pathology specimen 
analysis confirmed was a ruptured submucosal pseudoaneurysm 
within the duodenum. No further GI bleeding was encountered. 
The patient’s hospital course was complicated by postoperative 
ileus and Gram-negative septicemia. He gradually improved, 
was re-started on anticoagulation therapy, and discharged to a 
rehabilitation facility.  

DISCUSSION 
Visceral artery pseudoaneurysms, defined as those 

affecting the celiac, superior or inferior mesenteric arteries, 
and/or their branches, are rare with a reported incidence 
of 0.1-0.2%.7 However, the exact number is difficult to 
account for because most patients are asymptomatic.7,8 
The diagnosis is on the rise due to incidental detection 
from increased use of advanced imaging techniques and 
iatrogenic causes from an increase in procedures that use 
instrumentation.7 The most common artery involved is the 
splenic artery.7,8 

Although the exact vessel could not be identified 
in this case, based on imaging and surgical findings, 

a pseudoaneurysm of one of the terminal branches 
of the pancreaticoduodenal artery of the proximal 
transverse duodenum was the most likely culprit. Less 
than 2% of all visceral aneurysms are comprised from 
pancreaticoduodenal artery.8 Pseudoaneurysms have a high 
incidence of rupturing; thus, patients can present with signs 
of hemodynamic collapse from catastrophic GI bleed.7 
Mortality rate of pseudoaneurysm rupture into the GI tract 
ranges from 25-70%.7,8 

The acute ED management of GI bleeding is critical. 
In patients with abnormal vital signs due to active bleeding, 
initial resuscitation may involve activating massive 
transfusion protocol based on clinical impression rather than 
a laboratory value. Current evidence supports transfusion of 
plasma to platelets to packed red blood cells in either a 1:1:1 
or a 1:1:2 ratio.9 Platelet transfusion is recommended if the 
platelet count is less than 50,000 per microliter.4 Intubation 
should be considered in patients who are not protecting 
their airway or who are at risk of aspiration from ongoing 
hematemesis. However, intubating a patient with an upper 
GI bleed has also been associated with increased risk of 
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Image 1. Computed tomography angiogram of abdomen showing 
submucosal duodenal pseudoaneurysm (white arrows) causing 
massive gastrointestinal hemorrhage in (A) transverse plane 
arterial phase, (B) transverse plane venous phase, (C) coronal 
plane arterial phase, and (D) coronal plane venous phase.

Image 2. Endoscopy images of active arterial bleeding (white 
arrow) from submucosal duodenal pseudoaneurysm that caused 
a massive gastrointestinal hemorrhage.

adverse cardiopulmonary events such as pulmonary edema, 
acute respiratory distress syndrome, myocardial infarction, or 
cardiac arrest.10 

Pharmacotherapy for all patients with suspected severe 
upper GI bleeding generally include a proton pump inhibitor 
(PPI). Recommendations include administering a dose 
equivalent of esomeprazole 80 milligrams (mg) when there 
is evidence of active bleeding and 40 mg if no evidence of 
active bleeding. Studies have shown that intermittent PPI is 
not inferior to continuous PPI.4 However, the decision to use 
a PPI continuous drip should be made in consultation with 
a gastroenterologist. Somatostatins, such as octreotide, are 
not recommended in nonvariceal upper GI bleeds.4 Patients 

suspected of or with a history of cirrhosis have demonstrated 
benefits and decreased mortality from the administration of 
prophylactic antibiotics.4 Tranexamic acid demonstrated no 
benefit in GI bleeding.11  

Consideration must be given to reversal of 
anticoagulation. Recent recommendations include 
administration of prothrombin complex concentrate and 
vitamin K to patients on warfarin with elevated international 
normalized ratio levels. If prothrombin complex concentrate 
is not available, fresh frozen plasma can be given instead.4 
Direct oral anticoagulants (DOAC) generally have a lower 
risk of life-threatening and/or fatal bleeding in comparison 
to warfarin. Reversal of DOACs can be more challenging 
as only dabigatran has a specific reversal agent. For patients 
on DOACs, recommendations include administration of 
prothrombin complex concentrate or andexanet alfa, which 
binds to factor Xa inhibitors.4 

After resuscitation, a computed tomography 
angiography may be obtained to detect the source of 
upper GI bleeding. Consultation with a gastroenterologist 
is essential since the diagnostic modality of choice is 
endoscopy. Once the bleeding site is located, hemostasis 
can be obtained endoscopically.4 Hemostasis may not be 
achieved in ruptured pseudoaneurysms, in which case, 
surgery or an interventional radiology team may attempt 
to stop the bleed by surgically removing the problem 
area or by arterial embolization.8 Studies have shown 
that surgical treatment of visceral pseudo-aneurysm is 
associated with higher mortality in comparison to treatment 
by embolization.5,8 Balloon tamponade may be performed 
in the ED when endoscopic, surgical, or interventional 
radiology treatment modalities are not rapidly available 
for patients with life-threatening upper GI hemorrhages.5 
This procedure is a temporary means of stabilization until 
more definitive therapy can be obtained.5 A crucial step is 
early consultation with a gastroenterologist as well as with 
a surgeon and/or interventional radiologist as adjuncts for 
potential surgical intervention. 

CONCLUSION
Acute upper GI bleeds, although a common emergency 

presentation, can be life-threatening, especially if the culprit 
is a ruptured pseudoaneurysm. Close attention must be paid 
to alarming vital signs and clinical appearance. Given the 
pivotal role of early and adequate resuscitation, its importance 
cannot be overemphasized. The triad of prompt recognition of 
critical upper GI bleeds, appropriate early management, and 
early consultation for emergent intervention are the essential 
components to reduce morbidity and mortality in patients with 
massive GI hemorrhages.

The authors attest that their institution requires neither Institutional 
Review Board approval nor patient consent for publication of this 
case report. Documentation on file. 
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Case presentation: A 32-year-old man with a history of hemophilia A presented to the emergency 
department with right shoulder pain, swelling, and decreased range of motion. 

Discussion: Emergency physicians can use ultrasound to quickly and accurately identify 
hemarthrosis at the bedside. [Clin Pract Cases Emerg Med. 2022;6(2):177–179.]

Keywords: ultrasound; hemophilia; hemarthrosis.

CASE PRESENTATION
A 32-year-old man with a history of hemophilia A 

presented to the emergency department (ED) with right 
shoulder pain, swelling, and decreased range of motion. 
The patient had previously been treated with factor VIII 
replacement every three days for maintenance therapy 
but currently lacked access to established outpatient care 
after relocating from a nearby city. He was experiencing 
homelessness and sleeping outside. He denied preceding 
trauma, numbness, or weakness. His vital signs included: 
temperature 36.6ºC, heart rate 93 beats per minute, respiration 
rate 16 breaths per minute, blood pressure 173/127 millimeters 
mercury, and blood oxygen saturation of 100% on room air. 
His physical examination was remarkable for right shoulder 
swelling and tenderness along the right deltoid with decreased 
range of motion secondary to pain (Image 1). His distal motor 
and sensory function were intact. 

The treating emergency physician performed a 
point-of-care ultrasound to evaluate for a right shoulder 
hemarthrosis. This exam was performed using a curvilinear 
5-2 megahertz probe (Sonosite, Bothell, WA).  While 
standing behind the patient, the probe was placed parallel 
to the ground just below the scapular spine. The probe 
marker was oriented to the patient’s left, which allows the 

University of California, San Francisco, Department of Emergency Medicine, San 
Francisco, California

anatomy on the screen to match the patient’s anatomy. The 
probe was then moved laterally until the glenoid, humeral 
head, and infraspinatus tendon were visualized. Both the 
affected and unaffected shoulders were evaluated using a 
similar technique. 

In this patient, a collection with heterogeneous 
echogenicity was visualized above the humeral head 
and below the infraspinatus tendon, asymmetric to the 
unaffected side. These findings were consistent with a 
spontaneous hemarthrosis (Image 2). He was admitted to 
the hospital. Hematology was consulted and the patient 
was restarted on factor VIII treatment with improvement 

Image 1. Photo of patient demonstrating asymmetric swelling of 
the right shoulder.
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What do we already know about this clinical 
entity? 
Point-of-care ultrasound is commonly used 
to identify joint effusions.

What is the major impact of the image(s)?
Spontaneous shoulder hemarthrosis may be 
quickly and accurately identified using point-
of-care ultrasound.

How might this improve emergency 
medicine practice?  
Point-of-care ultrasound should be 
considered for the identification of 
spontaneous hemarthrosis in hemophilia 
patients presenting with joint pain.

in his shoulder symptoms. He established care with the 
local hematology clinic to initiate regular factor VIII 
maintenance therapy. 

DISCUSSION
Spontaneous hemarthrosis is a common cause of 

morbidity and pain for patients with congenital hemophilia.1 
While magnetic resonance imaging (MRI) is considered the 
conventional imaging modality for evaluating hemophilic 
arthropathy, ultrasound offers many benefits including less 
time, lower cost, and better accessibility than MRI.2 The 
detection of a joint effusion remains a core use of point-
of-care ultrasound in the ED3 and has also been shown to 
accurately diagnose hemarthrosis in the outpatient setting.4,5 
Emergency physicians can use point-of-care ultrasound to 
quickly and accurately identify hemarthrosis and expedite care 
for hemophilia patients. 

The described technique to identify spontaneous 
hemarthrosis in the shoulder uses a curvilinear probe. The 
larger footprint of the probe allows for better visualization 
of the complete shoulder anatomy compared to a linear 
probe. However, a similar technique may be applied using 

 

 

A

B

Image 2. Ultrasound images of the affected right shoulder (2A) 
and unaffected left shoulder (2B) showing scapular spine (A), 
glenoid (B), humeral head (C) and infraspinatus tendon (D). A 
mixed-echotexture collection consistent with an intraarticular 
hemarthrosis (star) is visualized in the right shoulder.

the linear probe, especially in pediatric patients. Gentle 
internal and external rotation of the arm can help confirm 
the identification of the humeral head (video). Some small 
effusions may only be visible with external rotation of the 
affected arm.

Video. Gentle internal and external rotation of the shoulder can 
help identify humeral head. Annotation identifies the glenoid (Gl), 
humeral head (HH), and hemarthrosis (star). 

The Institutional Review Board approval has been documented 
and filed for publication of this case report.
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Case Presentation: An 88-year-old female presented to the emergency department (ED) with 
complaints of painful vision loss four days after an intravitreal injection for her neovascular macular 
degeneration. Her right eye visual acuity was markedly diminished with an absence of red reflex. 
A point-of-care ocular ultrasound was performed and demonstrated hyperechoic vitreous debris 
concerning for endophthalmitis.

Discussion: Endophthalmitis is an infection of the vitreous or aqueous humors commonly caused 
by exogenous sources, such as inoculation of bacteria into the eye from surgery, injections, or 
trauma. It is an ophthalmologic emergency as it is a vision-threatening infection. Although a rare 
complication, post-surgery or post-injection are the leading causes of endophthalmitis. Point-of-
care ocular ultrasound findings suggestive of endophthalmitis, such as hyperechoic vitreous debris, 
aid in the timely diagnosis and treatment of patients in the ED. [Clin Pract Cases Emerg Med. 
2022;6(2):180-182.]

Keywords: endophthalmitis; ocular ultrasound; ultrasound; vitreous; ophthalmology.

CASE PRESENTATION
An 88-year-old female with a past medical history of 

neovascular macular degeneration presented to the emergency 
department (ED) with complaints of right eye pain, worsening 
vision, floaters, and eye dryness since receiving an intravitreal, 
anti-vascular endothelial growth factor injection four days 
prior. On physical exam the patient’s right eye had crusted 
exudates on eyelid margins, conjunctival injection, and absent 
red reflex. Visual acuity was markedly diminished with 
20/200 in the right eye and 20/100 in the left eye. Tetracaine 
ophthalmic drops were administered for topical analgesia 
to both eyes, and intraocular pressures were measured to be 
within normal limits. Fluorescein dye and Wood’s lamp exam 
found no uptake or corneal abrasion. A point-of-care ocular 
ultrasound demonstrated significant swirling echogenic debris 
within the posterior vitreous humor and attached, thickened 
retina (Image and Video). Normal retinal thickness is around 
0.1-0.3 millimeters, although this is not commonly measured 

*
†
St. George’s University School of Medicine, Grenada, West Indies
Eisenhower Health, Department of Emergency Medicine, Rancho Mirage, California

Image. Point-of-care ocular ultrasound demonstrating 
hyperechoic debris (white arrows) within the vitreous chamber in a 
patient with endophthalmitis.

on point-of-care ocular ultrasound.6 All findings were 
concerning for endophthalmitis.

The patient’s ophthalmologist was consulted regarding 
the findings and recommended tobramycin-dexamethasone 
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What do we already know about this clinical 
entity? 
Endophthalmitis is a rare vision-threatening 
emergency that may occur after an intravitreal 
injection or ophthalmologic surgery.

What is the major impact of the image(s)?
The ocular ultrasound images display the 
common findings and characteristics in a 
patient with endophthalmitis. If not identified 
and treated in a timely manner, irreversible 
blindness may occur.

How might this improve emergency 
medicine practice?  
Given that ultrasound is readily available, 
safe, and fast; recognition of ocular 
ultrasound findings may improve patient 
care through timely diagnosis and treatment 
of endophthalmitis.

ophthalmic drops and cefazolin two grams intramuscular in 
the ED with a disposition for immediate follow-up at their 
office for intravitreal cultures and antibiotic administration.

DISCUSSION
Endophthalmitis is a bacterial or fungal infection of 

aqueous or vitreous humors. Most cases of endophthalmitis 
are caused by exogenous sources: usually inoculation from 
surgery, injections, or trauma. Endogenous endophthalmitis 
is much less common and caused by seeding of the eye from 
the bloodstream, which then extends from the choroid to 
the vitreous humor. Most cases of acute endophthalmitis are 
caused by bacteria, and it is an ophthalmologic emergency as 
it is a vision-threatening infection.

Acute post-cataract surgery and post-injection are the 
most common causes of endophthalmitis.1 Neovascular 
macular degeneration, as with our patient, is commonly 
treated with monthly intravitreal injections of anti-vascular 
endothelial growth factor medications. Although post-
injection endophthalmitis is rare (0.09% per injection),2 
patients receiving these monthly injections are increasingly 
vulnerable due to cumulative risk. Ocular ultrasound plays an 
important role in timely diagnosis of this vision-threatening 
complication and is easily applied in the ED setting.3,4,5 

The differential diagnosis for mobile echogenic debris 
within the posterior vitreous chamber is broad. Common 
pathologies seen are vitreous hemorrhage, vitreous detachment, 
retinal detachment, foreign bodies, and lens dislocations. Some 
rare findings can include inflammatory or infectious etiologies 
such as intermediate uveitis, vitritis, or endophthalmitis.9 
The patient’s risk factors and clinical presentation lend to 
narrowing the diagnosis. Although there are no specific test 
characteristics for detecting endophthalmitis, ocular ultrasound 
has been shown to have sensitivities between 81.9-96.9% 
and specificities ranging from 82.3-96.3% for the diagnosis 
of vitreous hemorrhage and retinal detachments.7,8 These 
pathologies, especially vitreous hemorrhage, have similar 
appearances on ocular ultrasound. Treatment of endophthalmitis 
includes intravitreal cultures and empiric antibiotics with 
vitrectomy reserved for severe cases.

Video. Point-of-care ocular ultrasound demonstrating mobile 
echogenic debris within the vitreous chamber in a patient with 
endophthalmitis.
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Case Presentation: A 73-year-old male presented to the emergency department complaining of 
pain in his right eye for four weeks. He denied any trauma, and the pain was accompanied by ptosis, 
proptosis, swelling, redness, blurred vision, and a frontal headache. On examination, conjunctival 
arterialization was also appreciated. Magnetic resonance imaging and angiography showed 
evidence of a carotid cavernous fistula for which the patient underwent successful transvenous 
coiling and embolization. 

Discussion: Carotid cavernous fistulas are classified as higher flow, direct fistulas or lower 
flow, indirect fistulas; the latter is more insidious in onset. Classic symptoms include conjunctival 
arterialization, proptosis, ptosis, palpebral edema, ocular palsy, vibratory sensation, elevated 
intraocular pressure without pupillary or visual acuity deficits, and headache. The treatment of choice 
is transvenous embolization. [Clin Pract Cases Emerg Med. 2022;6(2):183–185.]

Keywords: carotid cavernous fistula; Indirect carotid cavernous fistula; cavernous sinus; proptosis; 
transvenous embolization. 

CASE PRESENTATION
A 73-year-old male with a past medical history of 

gastroesophageal reflux disease, hypertension, chronic 
obstructive pulmonary disease, and type 2 diabetes presented 
to the emergency department (ED) of our university hospital 
with a chief complaint of pain in his right eye for four weeks. 
This was accompanied by palpebral swelling, redness, blurred 
vision, and a frontal headache. The patient denied diplopia on 
presentation but slowly developed it over the course of his 
hospitalization. He also denied any trauma. He described the 
pain as constant, pulsatile and throbbing, and localized behind 
his right forehead; he denied prior episodes. The review of 
systems was otherwise negative, and social and family 
histories were noncontributory. The patient was taking 81 
milligrams aspirin daily. 

Physical examination revealed 20/20 and 20/25 visual 
acuity in the right and left eye, respectively. Intraocular 
pressure (reference range: 10-21 millimeters of mercury [mm 
Hg]) was 19 mm Hg in the right eye and 17 mm Hg in the left. 
The pupils were 3 mm and reactive to light bilaterally. 
Examination of the right eye was notable for scleral injection, 

*
†
University of Miami Miller School of Medicine, Miami, Florida
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proptosis, ptosis, and conjunctival arterialization or hyperemia 
(Images 1 and 2). Proptosis of the right eye is better visualized 
from above (Image 2). Extraocular movements were intact, 
and visual fields were normal. There were no additional 
cranial nerve deficits, ocular palsies, or facial numbness; and 
the patient was otherwise neurologically intact throughout. A 

Image 1. Conjunctival arterialization (black arrow) and ptosis as 
well as palpebral edema (white arrow) of the right eye.
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What do we already know about this clinical 
entity? 
Carotid cavernous fistulas (CCF) may occur 
spontaneously or secondary to trauma. The 
treatment of choice is transvenous coiling 
and embolization.

What is the major impact of the image(s)?
These images bring attention to the 
presentation of CCFs, outlining characteristic 
clinical clues for timely diagnosis.

How might this improve emergency 
medicine practice?  
Left unmanaged, CCFs may result in 
irreversible injury to the involved eye, 
highlighting the importance of a broad 
differential when presented with a common 
complaint (eye pain).

computed tomography without contrast of the brain revealed 
mild involutional changes and mild periventricular 
hypodensities. Asymmetric enlargement of the right superior 
ophthalmic vein, fat stranding of the right orbit, proptosis of 
the right globe, and prominence of the right extraocular 
muscles were also appreciated. Magnetic resonance imaging 
(MRI) and angiography revealed the right middle meningeal 
artery merging into the right cavernous sinus, consistent with a 
cavernous carotid fistula (CCF). 

DISCUSSION
A CCF is an abnormal arterial venous connection within the 

cavernous sinus. Located lateral to the sella turcica, the cavernous 
sinus is a trabeculated venous cavity housed by the dura matter.1 
Coursing through the cavernous sinus are several major neural 
and vascular structures, including the internal carotid artery (ICA) 
and cranial nerves III, IV, V1, V2, and VI.1 Carotid cavernous 
fistulas are classified as direct, characterized by a direct 
connection of the ICA and the cavernous sinus. or indirect, lower 
flow fistulas, where communications between cavernous arterial 
branches and the cavernous sinus are established.1,2 

The Barrow classification, divided into four types (A 
through D), is used to specify the different anatomical 
variations of CCFs. Type A represents direct fistulas, and types 
B through D represent indirect fistulas.1,2,3,4 Type B is defined 
by connections between the dural branches of the ICA and the 
cavernous sinus, whereas type C fistulas are supplied by the 
dural branches of the external carotid artery (ECA).1,2,3,4 
Angiography of the right and left ICAs in our patient revealed 
a Type D CCF, defined by involvement from the meningeal 
branches of the ICA and ECA.1,2,3,4 

Further classification of type D CCFs has been established 
with type D1 and D2 representing unilateral or bilateral 
arterial supply, respectively.3 Possible etiologies of indirect 

CCFs include hypertension, connective tissue disorders, and 
ICA dissections.2 Conjunctival arterialization is classically 
present (Image 1), with other common findings that may 
include chemosis, proptosis, diplopia, and ophthalmoparesis.1 
The gold standard imaging modality for the diagnosis of CCFs 
is a cerebral angiogram; however, less invasive imaging via 
computed tomography (CT), MRI, or CT/MR angiography are 
typically performed first.1 The goal of CCF treatment is to 
occlude the fistula while preserving flow through the ICA.1,3,4 
Our patient underwent successful transvenous coiling and 
embolization of his CCF (Image 3), which is the preferred 

Image 2. Proptosis of the right eye as visualized from above (arrow) 
in a case of carotid-cavernous fistula.

Image 3. Post-operative imaging revealing successful coiling and 
embolization of the CCF.
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treatment modality for indirect CCFs.4 Postoperatively, the 
patient did well and had no complications. 

The authors attest that their institution requires neither Institutional 
Review Board approval, nor patient consent for publication of this 
case report. Documentation on file.
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CASE PRESENTATION: A seven-year-old male presented to the pediatric emergency department with 
one day of abdominal pain. His physical exam was significant for rebound, guarding, and tenderness 
in the right lower quadrant, and his labs demonstrated a leukocytosis. Both a point-of-care ultrasound 
and radiology-performed ultrasound were concerning for acute appendicitis with a periappendiceal 
abscess, but on emergent laparoscopy the patient was found to have an infected urachal cyst.

DISCUSSION: Infected urachal remnants are a rare but important cause of pediatric abdominal 
pain. In this case, inflammation surrounding the patient’s midline urachal cyst triggered a serositis 
that involved the appendix and pulled the cyst to the right. This created a clinical and radiologic 
presentation similar to appendicitis. This atypical presentation of an already rare anomaly highlights 
the importance of maintaining a broad differential during the work-up of pediatric abdominal 
pain. [Clin Pract Cases Emerg Med. 2022;6(2):186–188.]

KEYWORDS: urachal cyst; point-of-care ultrasound (POCUS); appendicitis; case report.

CASE PRESENTATION
A seven-year-old male with no past medical history 

presented to the pediatric emergency department with one day 
of right lower abdominal pain. On arrival, he was 
uncomfortable, but afebrile and hemodynamically stable. 
Physical exam demonstrated periumbilical and right lower 
quadrant tenderness with rebound and guarding. Labs revealed 
a leukocytosis of 17.2 x 109/liter (L) (reference range 4.4 
- 11.0 x 109/L) and a negative urinalysis (no leukocytes 
esterase, nitrites, or blood). Point-of-care and radiology-
performed ultrasounds both revealed a well-circumscribed, 
heterogeneous collection superior and to the right of the 
bladder, and closely approximated with the distal appendix 
(Video, Images 1 and 2). These findings, in addition to 
significant inflammatory changes and posterior acoustic 

*

†

‡

Brown University Warren Alpert Medical School, Hasbro Children’s Hospital, 
Department of Pediatrics, Providence, Rhode Island
Brown University Warren Alpert Medical School, Hasbro Children’s Hospital, Division 
of Pediatric Surgery, Providence, Rhode Island
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of Pediatrics and Pediatric Emergency Medicine, Providence, Rhode Island

enhancement, were concerning for a perforated appendicitis 
with periappendiceal abscess. The patient was started on 
piperacillin/tazobactam and admitted to pediatric surgery. 

At laparoscopy, a mildly inflamed appendix without 
perforation was visualized in the right lower quadrant, but 
further dissection revealed a significantly inflamed midline 
mass attached to the superior aspect of the bladder. The 
surgical team removed the appendix and mass, taking care to 
suture-ligate its connection with the dome of the bladder. 
Surgical pathology revealed that the mass was a urothelial-
lined cyst consistent with a urachal remnant, with necrosis, 
hemorrhage, granulation tissue, and acute-on-chronic 
inflammation. Additionally, the appendix had serosal 
fibrinopurulent exudate and minimal transmural inflammation. 
The patient had an uneventful postoperative course.
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What do we already know about this clinical 
entity? 
While urachal cysts are the most common 
urachal remnant, they are still rare and often 
go undiagnosed until they become infected or 
appear incidentally on imaging. 

What is the major impact of the image(s)?
These images of a misdiagnosed 
urachal cyst demonstrate the variety of 
sonographic findings associated with 
infected urachal remnants.

How might this improve emergency 
medicine practice?  
This case highlights the importance of imaging 
structures in multiple planes and maintaining a 
broad differential of pediatric abdominal pain 
in the emergency department.

DISCUSSION
Urachal remnants arise when the urachus, an embryonic 

tract between the allantois and the bladder, does not involute. 
The most common result is a urachal cyst, which forms when 
either end of the urachus seals off but the middle remains 

patent, fills with fluid, and can become infected with urologic 
flora.1 Most cysts are asymptomatic and go undiagnosed until 
they become infected or appear incidentally on imaging. 
Several case series have highlighted the utility of sonography 
as a screening modality for uncomplicated urachal remnants, 
but the diagnostic sensitivity and specificity, especially for 
infected remnants, remains undefined.2  To our knowledge, 
there is only one other report demonstrating the utility of 
point-of-care ultrasound to diagnose infected urachal cysts.3

A urachal cyst typically appears on ultrasound and 
computed tomography as a non-communicating, fluid-filled 
pocket between the umbilicus and the bladder. When infected, 
these cysts are associated with a variety of sonographic and 
clinical findings based on their size, effect on surrounding 
tissue, and location of patient pain.1,4,5 While infected urachal 
cysts typically present with periumbilical pain because they 
are midline, surrounding inflammation can trigger a serositis 
that moves the cyst from midline. As demonstrated in this 
case, the resulting parietal peritonitis caused adhesion of the 
cyst to the tip of the appendix that pulled the cyst right, 
presented as right lower quadrant pain, and created 
sonographic findings that are more typically associated with 
appendicitis. This case demonstrates the importance of 
adequately imaging structures in multiple planes, as well as 
the importance of maintaining a broad differential during the 
work-up of pediatric abdominal pain to evaluate for common 
etiologies and rare congenital anomalies.

Image 1. A point-of-care ultrasound image obtained with a linear 
transducer in the transverse plane illustrates a heterogeneous 
collection superior and to the right of the urinary bladder 
surrounded by hyperechoic inflammatory changes. (U = urachal 
cyst; B = bladder)

Image 2. Point-of-care ultrasound image obtained with a linear 
transducer in the transverse plane illustrating the proximity of the 
urachal cyst to the distal tip of the appendix. (U = urachal cyst, A = 
distal tip of the appendix).
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Video: Point-of-care ultrasound performed with a high-frequency 
linear probe demonstrating a heterogeneous collection superior 
and to the right of the urinary bladder, closely approximated 
with the distal tip of the appendix, and surrounded by significant 
inflammatory change and posterior acoustic enhancement.

This case, including its video and images, was presented at the 
Pediatric Emergency POCUS Educational Collaborative Virtual 
Session on February 25, 2021. 

The authors attest that their institution requires neither Institutional 
Review Board approval, nor patient consent for publication of this 
case report. Documentation on file.
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Case Presentation: A 20-year-old female presented to the emergency department for evaluation of 
exertional, right-sided chest pain. The patient underwent a computed tomography angiogram of her 
chest as part of her workup, demonstrating the right lower-lobe pulmonary artery arising from the 
abdominal aorta.

Discussion: Anomalous pulmonary arterial supply is exceedingly rare. In adult patients, it is likely to 
be found incidentally during workup for more common medical conditions. Symptoms may include 
chest pain, exertional dyspnea, or hemoptysis. The high pressure of systemic blood in a low-
pressure pulmonary system can result in right heart strain, pulmonary hypertension, and high-output 
cardiac failure. [Clin Pract Cases Emerg Med. 2022;6(2):189-191.]

Keywords: anomalous pulmonary artery; pulmonary hypertension; chest pain.

CASE PRESENTATION
A 20-year-old female with no previous past medical 

history, other than a recent evaluation for Ehlers-Danlos 
syndrome, presented to the emergency department for 
chest pain. She described exertional right-sided chest 
pain increasing over the previous two months. Vital signs 
were stable, and her physical exam was unrevealing. 
Electrocardiogram demonstrated poor R-wave progression 
in the precordial leads. Laboratory testing included an 
unremarkable complete blood count, comprehensive metabolic 
panel, and troponin. Chest radiograph was normal. Her history 
of possible Ehlers-Danlos syndrome prompted the emergency 
physician to complete a computed tomography angiogram 
(CTA) of the chest and abdomen for consideration of aortic 
dissection. The CTA revealed a pulmonary artery originating 
from the descending aorta above the celiac plexus, supplying 
the right lower lobe of the lung (Images 1 and 2). Outpatient 
follow-up with primary care, cardiology, and cardiothoracic 
surgery was ensured. Outpatient echocardiogram revealed 
mild tricuspid regurgitation. Definitive management of the 
anomalous vessel was accomplished by endovascular closure 

Michigan State University College of Osteopathic Medicine, Mercy Health – 
Muskegon, Department of Emergency Medicine, Muskegon, Michigan

using a 10-millimeter (mm) x 7 mm Amplatzer vascular plug 
(Abbott Laboratories, Abbott Park, IL).

DISCUSSION
An anomalous origin of a pulmonary artery branch 

is a rare congenital abnormality that comprises 0.12% 
of all congenital heart defects.1 The majority of reported 
cases involve left pulmonary arteries originating from the 
ascending aorta. Less frequently, anomalous pulmonary 
arteries have been described arising from the descending aorta 
and occasionally the celiac artery.2,3 Our patient’s specific 
congenital abnormality is unusual because her pulmonary 
artery originates from the descending aorta, supplying her 
right lower lobe.

Symptoms such as chest pain, hemoptysis, and exertional 
dyspnea may help identify patients with anomalous pulmonary 
vasculature. The high pressure of systemic blood in a low-
pressure pulmonary system can result in right heart strain, 
pulmonary hypertension, and high-output cardiac failure.4 
However, most cases are discovered in utero and are 
associated with other congenital anomalies. Cases that are 
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What do we already know about this clinical 
entity? 
Anomalous pulmonary artery is a rare 
congenital disease that typically presents 
early in life with congestive heart failure.

What is the major impact of the image(s)?
These images are an example of a rare disease 
entity as a cause of chest pain and respiratory 
distress, which are common presenting 
symptoms in the emergency department.

How might this improve emergency 
medicine practice?  
Although rarely discovered in adulthood, 
recognition of anomalous pulmonary arterial 
supply can lead to expedited referral and 
definitive management.

Image 1. Computed tomography angiogram demonstrating the 
right lower lobe pulmonary artery arising from the descending 
aorta beyond the level of the diaphragm (arrow).

Image 2. There is no evidence of pulmonary embolism or aortic 
dissection on the computed tomography angiogram. Arrow shows 
anomalous pulmonary artery originating from descending aorta.

discovered in early childhood or adolescence typically present 
with suboptimal weight gain, heart murmur, or abnormal 
chest radiograph (revealing an enlarged cardiac silhouette or 
persistent retrocardiac/lower lobe opacity).3

Understanding the significance of congenital anomalous 
pulmonary arteries is imperative for emergency physicians 
to aid in identification of this abnormality. If the patient is 
hemodynamically stable, patients may be followed closely 
as an outpatient with cardiothoracic surgery and cardiology. 
Surgical treatment is reserved for those with severe symptoms 
or those who have developed pulmonary hypertension to 
prevent cardiomyopathy and valvular disease. Endovascular 
embolization has been successful in certain cases.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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Case Presentation: A previously healthy 45-year-old man presented to the emergency department 
with bilateral knee pain and inability to extend his knees after a slip and fall on ice. The clinical 
diagnosis of bilateral quadriceps tendon rupture was confirmed by computed tomography (CT) of 
bilateral knees. The patient underwent successful operative repair the following day.

Discussion: Bilateral quadriceps tendon rupture is rare and can be difficult to diagnose due to the 
impossibility of comparing the affected to the unaffected limb. Plain radiographs are usually not 
helpful, but ultrasound, CT, and magnetic resonance imaging may be used to confirm the clinical 
diagnosis.[Clin Pract Cases Emerg Med. 2022;6(2):192–193.]   

Keywords: case report; quadriceps tendon rupture; bilateral.

CASE PRESENTATION
A 45-year-old man with no significant past medical or 

surgical history presented to the emergency department after a 
mechanical fall. He took no daily medications and had a body 
mass index (BMI) of 44.2 kilograms per squared meter. The 
patient slipped on ice while walking and felt “pops” over both 
knees while falling. Exam demonstrated bilateral knees with 
no obvious swelling or bruising. He had good passive range of 
motion and mild tenderness to palpation superior to the patella 
on both knees. The patient was unable to perform straight leg 
raise with either leg. 

Plain radiographs of bilateral knees demonstrated mild 
soft tissue swelling over bilateral superior patellae but no 
other evidence of injury (Image 1). Computed tomography 
(CT) of bilateral knees confirmed the clinical diagnosis of 
simultaneous bilateral quadriceps tendon rupture (Images 2 
and 3). Near-complete tears of both distal quadriceps tendons 
were surgically repaired the following day.

DISCUSSION
Bilateral extensor mechanism rupture is rare and can be 

difficult to diagnose, with an initial missed rate reported up to 
30-50%.1,2 Patients at risk usually have underlying comorbidities 
such as chronic renal disease, diabetes mellitus, rheumatologic 

*
†
Indiana University, Department of Emergency Medicine, Indianapolis, Indiana
University of Missouri, Department of Emergency Medicine, Springfield, Missouri

Image 1. Plain radiograph of the right knee demonstrating mild 
suprapatellar soft tissue swelling (arrow).
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What do we already know about this clinical 
entity? 
Simultaneous bilateral quadriceps tendon 
rupture is a rare event, especially in patients 
without significant comorbidities.

What is the major impact of the image(s)?
Plain radiographs are rarely diagnostic but 
ultrasound, computed tomography, or magnetic 
resonance imaging may be helpful to make the 
diagnosis in the emergency department.

How might this improve emergency 
medicine practice?  
Include bilateral quadriceps tendon rupture 
in the differential diagnosis when evaluating 
a patient whose clinical presentation is 
consistent with this rare entity.

Image 2. Computed tomography of right knee demonstrating 
near-complete tear of quadriceps tendon with retraction of the 
central portion of the tendon (arrow).

Image 3. Computed tomography of left knee demonstrating near-
complete tear of quadriceps tendon with retraction of the central 
portion of the tendon (arrow).

disorder, chronic steroid use, or obesity. This patient had an 
elevated BMI but no other risk factors. The classic triad for 
clinical diagnosis of quadriceps tendon rupture is knee pain, 
inability to actively extend knee, and palpable suprapatellar gap.2,3

Tendon rupture often occurs due to indirect trauma. 
While attempting to regain balance the quadriceps rapidly 
contracts with the knee flexed. Rupture is likely from the 
maximum quadriceps contraction rather than the fall itself.4 
The diagnosis is clinical, and plain films are rarely diagnostic. 
Ultrasound, CT, or magnetic resonance imaging may be 
useful to confirm the clinical diagnosis. In cases of bilateral 
quadriceps tendon rupture, the initial clinical diagnosis is 

made more challenging by the impossibility of comparing 
the affected limb to the unaffected limb. Treatment is surgical 
fixation followed by immobilization and physical therapy.2

The authors attest that their institution does not require 
Institutional Review Board approval for publication of this case 
report. Documentation on file. 
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Introduction: A 38-year-old with suicidal ideation and alcohol intoxication received conducted 
energy from a conducted energy weapon (CEW) and subsequently was found to have a transient 
electrocardiogram (ECG) abnormality consistent with Brugada waveform that resolved over a period of 
three hours.

Case Report: A 38-year-old male with no pertinent medical history presented with suicidal 
ideation and alcohol intoxication after an altercation with the police. The patient received two 
CEW exposures during an encounter with law enforcement prior to transport to the emergency 
department. He was asymptomatic, but an ECG was performed as part of the triage process 
given his reported CEW exposure. His initial ECG showed ST-segment and T-wave changes in 
the precordial leads similar to those found in Brugada syndrome. After a three-hour period of 
observation and resolution of the patient’s alcohol intoxication, a repeat ECG was performed that 
showed resolving Brugada morphology. 

Conclusion: Review of the literature surrounding the safety profile associated with CEW exposure 
shows few if any documented concerning cardiac electrophysiology changes and suggests that 
routine electrocardiographic studies or monitoring is not required. This case presents an isolated but 
interesting instance of a transient ECG abnormality associated with a CEW exposure. [Clin Pract 
Cases Emerg Med. 2022;6(2):194–197.]

Keywords: conducted energy weapon; Brugada syndrome; electrocardiogram.

INTRODUCTION
Exposure to a conducted energy weapon (CEW) in 

the field has been shown to result in little risk of serious 
medical injury to patients in multiple studies conducted 
over the past 15 years.1 Two recent meta-analyses including 
37 appropriate articles and studies revealed zero cases of 
significant electrocardiographic changes after exposure to a 
CEW.1,2 These studies and the subsequent reviews have led to 
recommendations that no routine electrocardiogram (ECG) 
or cardiac enzyme evaluation are indicated in asymptomatic 
patients after CEW exposure. With this prior evidence in 
mind, we present a case of an asymptomatic patient status 
post CEW exposure with an ECG revealing significant 

Conemaugh Memorial Medical Center, Department of Emergency Medicine, 
Johnstown, Pennsylvania

electrocardiographic changes similar in morphology to 
Brugada syndrome. 

CASE REPORT
A 38-year-old male with a past medical history of 

mild, intermittent asthma presented with suicidal ideation 
and alcohol intoxication. Reports from the local police 
department transporting the patient to the emergency 
department (ED) indicated he was uncooperative in the 
field and required two CEW exposures for officers to safely 
transport him. The patient did admit to telling police to 
“end his life” by shooting him but also admitted to alcohol 
consumption earlier in the evening and a domestic dispute 
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What do we already know about this clinical 
entity? 
The use of conducted electrical weapons (CEW) 
to subdue persons in the field has largely 
been found to be safe, specifically regarding 
cardiovascular physiology. 

What makes this presentation of disease 
reportable?
Recent meta-analysis reviews have found very 
little evidence of electrocardiographic changes 
documented after CEW exposure.

What is the major learning point?  
This is an isolated but potentially significant case 
of a transient Brugada type electrocardiographic 
pattern in a patient after CEW exposure.

How might this improve emergency medicine 
practice?  
This case may lead the emergency physician 
to at least consider cardiac electrophysiology 
pathologies after CEW exposure in the 
appropriate clinical setting.

causing him to be emotional. He did regret those statements 
and denied any suicidal or homicidal ideation at time of 
initial evaluation. The patient denied any symptoms of chest 
pain and noted no family history of sudden cardiac death.

Initial evaluation included a negative physical 
examination. An ECG performed as part of the triage process, 
given the reported CEW exposure, revealed Brugada type II 
pattern ST-segment and T wave changes in precordial leads 
(Image 1). This initial ECG was performed approximately 
one hour post CEW exposure. Laboratory studies included a 
negative complete blood count, complete metabolic panel, and 
troponin. Laboratory studies were significant for an ethanol 
level of 143 milligrams per deciliter (mg/dL) (reference: less 
than 10 mg/dL). 

The patient was observed in the ED under suicide 
precautions until he was no longer intoxicated. A repeat ECG 
after the three-hour observation period showed improvement 
and resolving Brugada-like changes noted previously (Image 
2). He continued to be physically asymptomatic and denied 
suicidal or homicidal ideation and was able to demonstrate 
clear and coherent thought. Psychiatry was consulted, and after 
evaluation determined that the patient was no longer intoxicated 
and was competent to make his own medical decisions. The 
psychiatry consult also determined that he was not a significant 
danger to himself or anyone else and recommended further 
evaluation with psychiatry on an outpatient basis. At that time, 
he was discharged to home in stable condition with psychiatry 
and family practice follow-up. 

DISCUSSION
Evaluation of patients after encounters with law 

enforcement is common in the ED. On certain occasions, 
patients are exposed to CEWs to be safely subdued before 
transport to the ED. A CEW causes pain and temporary 
neuromuscular incapacitation by delivering a closed circuit 
of energy to the patient by direct contact of two electrode 

Image 1. Patient’s initial electrocardiogram showing ST-segment 
and T-wave changes in leads V1 and V2 (arrows) consistent with 
a Brugada type II pattern without a prior for comparison.

Image 2. Patient’s repeat electrocardiogram after a three-hour 
observation period showing persistent J point elevation but 
resolving ST-segment “saddleback” elevation in leads V1 and V2.

darts.4 This energy is delivered for a predetermined period 
during which the energy causes involuntary skeletal muscle 
contraction and temporary incapacitation, allowing the 
patient to be safely restrained.5 
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Early studies of the safety of CEW exposure included 
investigation of whether the energy could potentiate cardiac 
dysrhythmias.2 There were isolated case reports of cardiac 
dysrhythmias following CEW exposure, including one from 
a prehospital report in 2005 in which a young, healthy patient 
was found to be in cardiopulmonary arrest with a ventricular 
fibrillation rhythm shortly after exposure.6 However, 
numerous studies investigating the safety of CEW exposure 
have demonstrated little to no cardiovascular risk and few, 
if any, documented cardiac dysrhythmias. This finding was 
confirmed in a recent meta-analysis by Vilke et al1 that 
reviewed the results of 37 studies conducted from 1998–2018 
on the safety of CEW exposure and found zero incidence of 
immediate or delayed cardiac ischemia or dysrhythmias.1 
Based on their meta-analysis, the authors advised against 
routine electrocardiographic study on an asymptomatic patient 
with recent CEW exposure.1 

Here we present a case in which transient ECG changes 
suggestive of an abnormal QRS conduction consistent with 
Brugada pattern were found shortly after CEW exposure. 
Brugada syndrome is a genetic condition most commonly 
associated with sodium channelopathies that is linked to 
polymorphic ventricular tachycardias and sudden cardiac 
death.7 This is not to be confused with a Brugada pattern, 
which is described as ECG findings not associated with any 
cardiac symptoms.7 The ECG findings classically described 
with a Brugada pattern are ST-T segment changes in V1 and 
V2 generally broken down into two types, I and II.8 Type I 
demonstrates a “coved,” elevated but downward sloping ST 
segment that transitions into an inverted T wave, while type II 
demonstrates a “saddleback” elevated ST segment with either 
an upright or inverted T wave.9 The ECG changes in this case 
most closely represent a type II Brugada pattern, with clearly 
identifiable “saddleback” ST-segment elevation in lead V2 
of Image 1. While lead V1 of image 1 does appear to have a 
more “coved” appearance to the ST-segment elevation, there 
is no clear T-wave inversion, a distinctive feature of a type I 
Brugada pattern.

The patient who presented with Brugada-type waveform 
documented in this case did have an initial ethanol level of 
143 mg/dL but was calm, cooperative, oriented to person, 
place, month and date, and had no clinical signs of acute 
intoxication and a negative urine drug analysis. He had no 
family history of sudden cardiac death and his presentation 
was not associated with any clinical signs or symptoms of 
cardiac ischemia or elevation in serum cardiac biomarkers. 
In addition, the ECG changes spontaneously improved 
and began resolving after a period of observation, and no 
ventricular dysrhythmias were noted while the patient was 
observed on the cardiac monitor while in the ED. It is worth 
noting that there are several other well documented causes 
of transient Brugada patterns including ethanol ingestion, 
cocaine ingestion, cardiac ischemia, and fever. In addition, 
the current literature on CEW exposure supports the notion 

that cardiac dysrhythmias are rare. While our patient did 
develop a transient Brugada pattern, we never identified a 
cardiac dysrhythmia. Nonetheless, the temporal relationship 
with recent CEW exposure and transient Brugada pattern is 
interesting and worth adding to the evolving picture of the 
safety profile associated with these weapons. 

CONCLUSION
Evaluation of patients in the ED setting after exposure 

to a conducted electrical weapon is common. Studies over 
the past 20 years on the potential harmful effects of CEW 
exposure suggest that no cardiovascular pathology is imposed 
on the patient and that routine electrocardiographic studies 
or monitoring are not required. The case presented here 
is an isolated but interesting instance of a transient ECG 
abnormality associated with CEW exposure.

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