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[Clin Pract Cases Emerg Med. 2019;3(3):178-184.]

CASE PRESENTATION (Resident Presentation) 
 A 75-year-old woman with a history of multiple myeloma 

presents to the emergency department (ED) with her daughter 
for chief complaints of fevers and a rash. Much of the history 
was provided by the patient’s daughter, her primary caregiver. 
The patient has had intermittent fevers for three days. The 
fevers occur once or twice a day, last several hours, with 
defervescence between episodes. The highest temperature 
recorded at home was an axillary temperature of 38.6 degrees 
Celsius (C). The patient developed a rash on her left wrist two 
days ago, and yesterday her lip became discolored. The patient 
reports that she has numbness and tingling on both her right 
and left forearms.

The patient was recently hospitalized for pneumonia. 
She was treated with intravenous (IV) antibiotics, after which 
the hospital team changed the patient to an oral antibiotic. 
The daughter believes the name of the oral antibiotic was 
“something with an ox.”

The patient was diagnosed with IgG lambda multiple 
myeloma in 2004 and treated with an autologous stem cell 
transplant in 2005. She has had multiple relapses but at the 
time of presentation was in partial remission. In addition, she 
has a history of therapy-related myelodysplastic syndrome, 
diabetes mellitus, hyperlipidemia, and stage III chronic kidney 
disease. Her home medications are daratumumab, bortezomib, 
lenalidomide, pomalidomide, dexamethasone, acyclovir, 
trimethoprim-sulfamethoxazole, azacitidine, glimepiride, insulin, 
simvastatin, magnesium, calcium carbonate, erythropoietin, and 
vitamin D. She is allergic to penicillins. She has a 30 pack-year 
smoking history but quit more than 25 years ago.

Physical examination revealed an overweight (body mass 
index was 27) white woman sitting up in a stretcher. Her 
temperature was temperature 38.1°C, her blood pressure was 
146/78 millimeters of mercury, her pulse was 86 beats per 
minute, and she was breathing 22 breaths per minute (bpm) 
with an oxygenation saturation of 95% on room air. Her head 
was atraumatic and normocephalic. Her extraocular movements 

University of Maryland Medical Center, Department of Emergency Medicine, 
Baltimore, Maryland 
University of Maryland School of Medicine, Department of Emergency Medicine, 
Baltimore, Maryland

*

†

were intact and her pupils were three millimeters in diameter, 
round, equal, and reactive to light. Her oral mucosal membranes 
were moist, with purpura of the lip (Image 1A). Her heart had a 
normal rate and regular rhythm without audible murmurs, rubs 
or gallops. She was mildly tachypneic without clear accessory 
muscle use. Her lungs had diffuse rhonchorous breath sounds 
bilaterally. She had an implanted vascular access port in her 
chest wall and the site was without erythema or induration. 
Her abdomen was soft with normal bowel sounds. She had 
a few small areas of ecchymoses over the abdomen. All four 
extremities were warm and well perfused. Her forearms were 
tender to palpation with some decreased sensation to light 
touch. She had a well circumscribed purpuric lesion on the left 
forearm as shown in Image 1B. Neurologically she was oriented 
to self, place, and time without cranial nerve deficits except 
decreased sensation in the right V3 region in the area of the 
purpuric lip lesion. 

The patient’s initial laboratory results are shown in Table 
1. These were significant for severe leukopenia, anemia, 
and thrombocytopenia consistent with known hematologic 
malignancy. Her chemistry showed mildly impaired renal 
function and elevated glucose. Table 2 shows the results of 
the cultures that were drawn from the patient in the ED. Her 

Images 1A and 1B. Purpura of the lip (A) and forearm lesion (B) 
of a woman with fever and rash.
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Complete blood cell count Coagulation profile
White blood cell count 1.4 K/µL Prothrombin time 16.7 seconds
Hemoglobin 6.3 g/dL Partial thromboplastin time 44.0 seconds
Hematocrit 19.10% International normalized ratio 1.3
Platelets 14 K/µL Urinalysis

Serum chemistries Appearance Cloudy
Sodium 145 mmol/L pH 5.0
Potassium 5.4 mmol/L Ketones Negative
Chloride 109 mmol/L Bilirubin Negative
Bicarbonate 24 mmol/L Protein Negative
Blood urea nitrogen (BUN) 91 mg/dL Nitrite Negative
Creatinine 2.1 mg/dL Red blood cells 3-5 cells per high-powered field
Glucose 303 mg/dL White blood cells 6-10 cells per high-powered field
Calcium 8 mg/dL Venous blood gas
Magnesium 2 mg/dL FiO2 21%
Phosphorous 7 mg/dL Respiratory rate 22 per minute
Total protein 4.7 g/dL pH 7.39
Albumin 2.4 g/dL pCO2 42 mmHg
Aspartate aminotransferase 63 µ/L pO2 26 mmHg
Alanine aminotransferase 78 µ/L HCO3 42 mEq/L
Alkaline phosphatase 206 µ/L HBO2 43.70%
Total bilirubin 0.5 mg/dL Base -0.4 mmol/L

Table 1. Initial laboratory results for a 75-year-old woman presenting with fever and rash.

FiO2, fraction of inspired air; pH, potential of hydrogen; pCO2, partial pressure of carbon dioxide; pO2, partial pressure of oxygen; HCO3, 
bicarbonate; HbO2, oxyhemoglobin; K/µL, kilos per microliter; mg/dL, milligrams per deciliter; g/dL, grams per deciliter; mEq/L, milliequivalents 
per liter; mmol/L, millimoles per liter; mmHg, millimeters mercury.

electrocardiogram (ECG) (Image 2) was unchanged from her 
baseline ECG. Her chest radiograph (CXR) is shown in Image 
3. The patient received antipyretics and was started on broad-
spectrum antibiotics before being admitted to the hospital for 
further workup. An additional test revealed the diagnosis.

CASE DISCUSSION (Attending Discussion) 
When presented with a complex case, I find it helpful to 

succinctly frame the patient presentation: I have a 75-year-
old female with a past medical history of multiple myeloma 
and stem cell transplant, currently on a complex medication 
regimen including immunomodulators and chemotherapy, 
who presents with fever, pancytopenia (likely neutropenia), 
persistent respiratory symptoms despite antibiotics, and a rapidly 
progressive scattered purpuric and necrotic rash. 

My immediate concern after reading this case is neutropenic 
fever, which is defined by a neutropenic patient experiencing a 
single oral temperature of ≥38.3oC or a temperature of ≥38.0oC 
sustained over a one-hour period.1 The description of the 
patient’s fever meets these criteria. Neutropenia is defined as 
an absolute neutrophil count (ANC) <1500 cells per microliter 

(µ/L).2 While the white blood cell (WBC) differential is not 
provided, the total WBC count is 1400 cells/(µ/L), so the patient 
has at least mild neutropenia. This places the patient at risk for 
a broad range of infectious organisms including opportunistic 
bacterial, fungal, and viral infections. Neutropenic patients may 
not develop symptoms of an infection due to a blunted immune 
and inflammatory response, leading to atypical presentations of 
infections. Per the American Society of Clinical Oncology and 
the Infectious Diseases Society of America guidelines, “in the 
absence of an alternative explanation, clinicians should assume 
that fever in a patient with neutropenia from cancer therapy is the 
result of an infection.”3 

Now that the medical emergency has been addressed, we 
can examine the rash. Describing a rash using dermatologic 
terminology helps me narrow the differential diagnosis. This 
patient has several round, umbilicated purpuric papules and 
plaques on her left wrist and right forearm with central necrosis 
that appear in various stages of evolution. The distribution of the 
lesions is asymmetric and may correspond to where peripheral 
IV catheters were placed during her recent hospitalization. 
The patient also has a purpuric and necrotic rash on her right 
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lower lip, with the purpura extending beyond the vermillion 
border. There appear to be pustules or a honey-colored / white 
crust present. Note that there is no mention of any lesions 
involving the oral mucosa. The physical exam describes small 
areas of ecchymoses on the abdomen. This may be part of the 
patient’s purpuric rash or heparin injections during her recent 
hospitalization. Now that I’ve described the rash, I will consider 
the broad categories of causes: bacterial, fungal, and viral 
infections, as well as non-infectious etiologies.

Bacterial infections are the most frequent cause of 
infection in patients with neutropenic fever.3 More than half 
are due to gram-positive organisms such as Staphylococcus 
or Streptococcus species (especially Staphylococcus 
Epidermiditis).3 She was recently hospitalized, raising 
suspicion for hospital-acquired and drug resistant organisms. 
I suspect the patient was discharged on levofloxacin 
(“something with an ox”), an antibiotic appropriate for 
treating community-acquired pneumonia and the empiric 
treatment of neutropenic fever.1,3 Purpura fulminans can 
occur in immunosuppressed patients and is described as 
petechiae that rapidly progress to purpura and necrotic lesions 
within hours. Neisseria meningitidis or varicella are the most 
common causes, but pneumococcus, Staphylococcus, and 
streptococci are also implicated. But patients with purpura 
fulminans are often critically ill, suffering from septic shock 
and disseminated intravascular coagulation, which does not fit 
with this patient’s presentation.

Our patient’s blood cultures did not grow any bacterial 
pathogens and her symptoms progressed despite antibiotics, 
so we have to consider fungal infections, especially since 
they can cause persistent or recurrent fevers. Our patient has 
a number of risk factors for fungal disease (a central venous 
catheter, hematologic malignancy, stem cell transplant, 
diabetes, and glucocorticoid treatment) and she is not on 
fluconazole prophylaxis.

Disseminated candidiasis can be seen in neutropenic 
patients after a disruption of the gastrointestinal mucosa 
(common in chemotherapy) or from central venous 
catheters. It presents as a scattered, diffuse, maculopapular 
or pustular rash; rarely the rash may be purpuric.  
Endophthalmitis may be seen, but lung involvement is rare, 
making this an atypical case and therefore disseminated 
candidiasis is unlikely in this patient.

Patients with disseminated aspergillus infections typically 
present with cough, fever, and hemoptysis. CXR may show 
single or multiple nodules with or without cavitation, but 
neutropenic patients may present with segmental consolidation 
as seen in our patient. Hematologic dissemination can rarely lead 
to skin lesions that typically manifest as subcutaneous nodules 
or pustules that evolve into purpuric and necrotic lesions with an 
ecthyma gangrenosum-like appearance. 

Patients with diabetes and immunosupression are at risk for 
mucormycosis. The most common form is rhino-orbital-cerebral 
mucormycosis, which presents as erythema and swelling in the 
skin overlying the sinuses or orbits. The patient’s skin lesion is 
located on her lower lip, and she does not appear to have any 
sinus involvement making mucormyosis less likely. Cutaneous 
mucormycosis is rarer and is associated with trauma or wounds, 
appearing as a single painful ecythma-like lesion. 

Endemic fungi such as Histoplasma capsulatum, 
Blastomyces dermatiditis, and Coccidioides spp are also 
possibilities. However, blastomyces and coccidioides are not 
endemic to the Mid-Atlantic, and Histoplasma is uncommon.4 
The rash of disseminated histoplasmosis is described as diffusely 
scattered erythematous papules and nodules which may be 
umbilicated or crusted, inconsistent with this patient’s rash.

Reactivation of herpes simplex-1 (HSV-1), herpes 
simplex-2 (HSV-2), and varicella zoster virus are also 
important infections to consider in neutropenic patients or 
those taking medications such as bortezomib.5 However, the 
patient’s rash is not typical for herpes or zoster and the patient 
is taking acyclovir for prophylaxis.

Stevens-Johnson syndrome / toxic epidural necrolysis 
(SJS/TEN) is a non-infectious cause of rash that presents 
with fever and muco-cutaneous lesions. The rash typically 
begins on the face and trunk as coalescing macules with 
purpuric centers before spreading to the extremities in a 
symmetric distribution.6 Over hours to days bullae form, 
and the skin may begin to slough off. The oral mucosa 
and vermillion border are almost always involved, with 
hemorrhagic erosions covered by crusting or a grayish-white 
membrane. Patients with active malignancy are at increased 
risk and our patient is on multiple medications that have 
been implicated in SJS / TEN: lenalidomide, pomalidomide, 
and trimethoprim-sulfamethoxazole.7 However, the risk of 
SJS / TEN is thought to be limited to the first eight weeks 
of taking a medication. Further, our patient’s rash is not 
symmetric, making SJS / TEN less likely.

Thrombotic thrombocytopenic purpura (TTP) is worth 
considering. The classic pentad of  TTP includes fever, 
thrombocytopenic purpura, microangiopathic hemolytic anemia, 
renal dysfunction, and neurologic symptoms. Our patient has 
fever, thrombocytopenic purpura, anemia, and renal dysfunction. 
The PLASMIC scoring system can be used to identify patients 
with severe ADAMS13 deficiency who would benefit from 
plasma exchange.8 While the patient has thrombocytopenia, 

Source Result
Blood #1 No growth
Blood #2 No growth
Urine No growth
Sputum No growth

Table 2. Culture results of woman with fever and rash.
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Image 2. Electrocardiogram of febrile cancer patient showing sinus rhythm and known bifascicular block.

her active cancer and her stem-cell transplant history, her low 
bilirubin, and high creatinine make it unlikely that she has TTP.

Multiple myeloma itself can very rarely present with fever 
and skin lesions. The skins lesions can occur due to infiltration 
of plasma cells into the skin (plasmacytomas), deposition of 
protein (amyloid, cryoglobulins), or secondary to cytopenias 
(i.e. thrombocytopenia). Plasmacytomas are typically not 
purpuric or necrotic, and the lesions do not arise over the course 
of hours to days. Amyloidosis secondary to multiple myeloma 
can present with purpuric lesions on the face and extremities, 
classically on the eyelids and periorbital area. The lesions 
often have a linear or geometric shape occurring due to minor 
trauma (“pinch purpura”). The patient’s lesions do not have this 
classic appearance or distribution. Further, the patient is also 
lacking other features of amyloidosis such as proteinuria and/or 
restrictive cardiomyopathy.

Cutaneous vasculitis can present with petechiae and purpura. 
If the vasculitis results in vascular occlusion the lesions can 
become necrotic and ulcerate. There is a long list of causes 
for cutaneous vasculitis including drug reactions, infections, 
malignancy, and rheumatologic causes. One potential cause 
of cutaneous vasculitis worth considering in this patient is 
cryoglobulinemia due to multiple myeloma. In cryoglobulinemia, 
cold causes high circulating levels of immunoglobulins to 
precipitate resulting in obstruction of distal small blood 
vessels and rarely an inflammatory vasculitis. Lesions have a 
predilection for the extremities, particularly acral areas with 
Raynaud phenomenon and digital ischemia sometimes occurring. 
Cryoglobulinemia is unlikely in this case given the distribution 

of the lesions, lack of reported cold intolerance, and lack of other 
organ involvement (i.e., glomerulonephritis). 

One more non-infectious entity to consider are the 
neutrophilic dermatoses (ND) such as Sweet’s syndrome or 
pyoderma gangrenosum. There is an association between ND 
and hematologic malignancies, active chemotherapy, and 
being over the age of 65.9 In these conditions, inflammatory 
papules or pustules progress to ulcerations with a necrotic base 
and a bluish or violaceous margin. As in our case, the rash can 
present where a patient has had a recent procedure or injury. 
The diagnosis is made by meeting two minor criteria (recent 
respiratory illness, fevers, hematologic malignancy, recent 
vaccination, response to steroids, and elevated erythrocyte 
sedimentation rate) and two major criteria (classic rash and 
a biopsy showing neutrophilic infiltrate).10 While rare, this 
patient meets one of the major criteria and many of the minor 
criteria for ND. The one missing criterion is a diagnostic test. 

If I were the first physician to care for this patient when 
they presented to the ED, my chief concern would be presumed 
sepsis in the neutropenic and febrile patient. Once the patient’s 
medical emergency is managed, I would consider other causes 
of their fever. In this case, I believe they have a ND, and a skin 
biopsy would be the diagnostic test of choice. 

CASE OUTCOME (Resident Presentation) 
The diagnostic test ordered was a punch biopsy of 

the skin. The pathology report demonstrated sheets of 
neutrophils in the upper dermis with less involvement in the 
deeper dermis, consistent with acute neutrophilic dermatosis 
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Fifteen to twenty percent of Sweet’s syndrome cases are 
associated with a malignancy, most commonly hematologic 
cancer.13 Acute myelogenous leukemia is the most common 
cancer, followed by myeloproliferative diseases such as that of 
our patient. Sweet’s syndrome can occur before, during, or after a 
malignancy, though the development of Sweet’s syndrome while 
in remission may signal disease recurrence.1 

Drug-induced Sweet’s syndrome has been associated with 
immunomodulating drugs (granulocyte macrophage colony 
stimulating factor, filgrastim and lenograstim, ipilimumab, 
bortezomib, and azathioprine,) and chemotherapy agents.14 
Surprisingly, azathioprine has been identified as both a 
possible cause and treatment for Sweet’s syndrome. Antibiotics 
(trimethoprim-sulfamethoxazole and minocycline), and anti-
hypertensives (hydralazine) have been shown to induce Sweet’s 
syndrome. Our patient was taking three of these medications.

The pathophysiology of Sweet’s syndrome is uncertain. 
Marzano et al. (2014) performed protein arrays of patients with 
both pyoderma gangrenosum and Sweet syndrome, noting 
an increase in pro-inflammatory cytokines interleukin-1β, 
interleukin-6, and interleukin-8, and tumor necrosis factor-α.15 
Increased levels of granulocyte-colony stimulating factor have 
also been associated with both acute myelogenous leukemia and 
Sweet’s syndrome.16 Recent research has found mutations in 
the isocitrate dehydrogenase protein, which activates oncogenes 
and inactivates tumor suppressor genes, in individuals with 
myelodysplastic syndrome and Sweet’s syndrome.17

The major criteria for classical or malignancy-associated 
Sweet’s syndrome include 1) an abrupt onset of painful 
erythematous plaques or nodules, and 2) histology of skin lesions 
showing a neutrophilic infiltrate in the absence of infection or 
vasculitis.18 Minor criteria include 1) fever greater than 38oC, 
2) an association with malignancy, inflammatory or infectious 
disease, or vaccination, and 3) elevation of inflammatory markers 
such as erythrocyte sedimentation rate (ESR), C-reactive protein 
(CRP), white cell count or percentage of neutrophils. Patients 
with underlying hematologic malignancies may present with 
neutropenia rather than neutrophilia. Both major criteria and 
two out of four minor criteria are required for diagnosis. The 
diagnostic criteria of drug-induced Sweet’s syndrome also 
requires a temporal relationship between the offending agent 
and the course of symptoms.19 In the case presented, our patient 
met diagnostic clinical criteria and had features that were 
consistent with all three forms of Sweet’s syndrome.

The clinical course of Sweet’s syndrome is highly 
variable, with fever being the most common presenting 
symptom. Intermittent fevers may occur for days to weeks 
prior to development of cutaneous findings. Symmetric 
lesions on the upper extremities or head and neck are the 
most common cutaneous features. Although the cutaneous 
eruptions may begin as papules or nodules, they can enlarge 
and form into irregular plaques. It is not unusual for these 
lesions to occur in areas of cutaneous trauma, such as 

Image 3. Chest radiograph of febrile cancer patient with left-sided 
chemotherapy port in place.

(Sweet’s syndrome). The leukemia service recommended 
starting the patient on one milligram per kilogram (mg/kg) 
of methylprednisone and the patient quickly defervesced. 
Steroids were tapered slowly over the following month with 
the lesions on the lip and upper extremities treated with local 
wound care. The patient was discharged shortly thereafter. 

RESIDENT DISCUSSION
Sweet’s syndrome was first described by Robert Sweet 

in 1964 as a constellation of symptoms including fever, 
leukocytosis, and tender erythematous papules and plaques, and 
a mature neutrophilic infiltrate.11 Sweet’s syndrome has since 
been linked to hematologic malignancies immune disorders, 
such as pyoderma gangrenosum, leading researchers to 
conclude that these diseases might be grouped as “a continuous 
pathologic spectrum” known as neutrophilic dermatoses ND.12

ND are characterized by a cutaneous neutrophilic 
infiltrate without evidence of infection. Patients with ND 
may have extracutaneous neutrophilic infiltrates, which will 
present as systemic diseases such as inflammatory bowel 
disease and rheumatoid arthritis. Traditionally, ND have 
transitional and overlap forms, or manifestations that either 
progress from one ND to another or represent an intersection 
of more than one ND.12  

Sweet’s syndrome can be broken into classical, 
malignancy-associated, and drug-induced. Classical Sweet 
represents approximately half of all cases, typically affecting 
women 30-50 years old. The disease has no clear geographical 
or ethnic predisposition. The classical form most commonly 
involves the upper extremities and it may be preceded by a 
gastrointestinal or respiratory infection. 
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venipuncture sites. Patients often have hyperalgesia in the 
areas of skin findings, which resolves over the course of days 
to weeks with treatment. 

Unfortunately, even characteristic clinical and historical 
disease features are inadequate to rule out other possible 
etiologies of fever, particularly in cancer patients who are 
immunocompromised. Malignancy-associated Sweet’s 
syndrome presents a unique diagnostic challenge as it is 
most commonly associated with hematologic cancers. 
Although the cyclic or intermittent fevers and dermatologic 
findings may be a diagnostic clue, a high level of suspicion 
must be maintained for other sources of fever. Thus, these 
patients should undergo a standard fever workup, including 
urinalysis, blood cultures, and CXR. In addition to complete 
blood count and chemistries of renal and liver function, 
inflammatory markers such as CRP and ESR may help to 
differentiate between sources of fever. Empiric antibiotic 
treatment while awaiting cultures is important in patients 
who present with febrile neutropenia of uncertain etiology. 
It is important to consider early involvement of dermatology 
for a skin biopsy in patients who have intermittent fevers and 
characteristic dermatologic findings. 

First-line treatment of Sweet’s syndrome is 0.5-
1.0 mg/kg continued for four to six weeks of systemic 
glucocorticoids.20 Symptoms generally improve or resolve 
within the first one to two weeks. Local corticosteroids 
may be used in cases of few lesions with no systemic 
symptoms. Potassium iodide has some efficacy and can be 
given as a 300 mg tablet three times daily or a solution dosed 
at 1000 mg/day. In the case of drug-induced Sweet’s syndrome, 
the offending agent should also be discontinued. There are 
literature reports of malignancy-associated Sweet’s syndrome 
resolving with treatment of the cancer.19,20 Similarly, an unknown 
malignancy must be considered when a diagnosis of Sweet’s 
syndrome is made.20

Since the episode, the patient has not had a recurrence 
of Sweet’s syndrome, although she has had progression of 
her multiple myeloma and myelodysplastic syndrome with 
poor prognosis. 

FINAL DIAGNOSIS
Sweet syndrome secondary to multiple myeloma and 

myelodysplastic syndrome.

KEY TEACHING POINTS 
•	 Consider non-infectious causes of fever in 

immunocompromised patients, particularly patients with 
known malignancies. 

•	 Sweet’s syndrome should be considered in 
patients with a rash and fever, especially when there 
is associated malignancy, inflammatory or infectious 
disease, or vaccination.

•	 Chemotherapy patients are often on 
complicated regimens of medications with numerous 
and clinically relevant side effects; maintain a high 
degree of suspicion for the role of immunomodulators in 
disease processes.

•	 If an apparently healthy patient without 
recent medication changes or viral illness is 
diagnosed with Sweet’s syndrome, that patient should 
undergo a workup for underlying malignancy.

•	 Assume that neutropenic patients 
presenting with fever are septic and resuscitate them 
aggressively, even though they may appear clinically 
to be well.

Documented patient informed consent and/or Institutional Review 
Board approval has been obtained and filed for publication of this 
case report.
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An otherwise healthy nine-year-old female who spoke only French presented with abdominal pain, 
vomiting, intermittent fevers, fatigue, and headache. She then quickly became febrile and altered 
requiring intubation. When treating a healthy child, the physician may initially develop a differential 
that includes common illnesses. Yet, as emergency medicine providers, we must be thinking about 
the “zebras” in order to not miss potentially deadly, curable diseases. [Clin Pract Cases Emerg Med. 
2019;3(3):185-190.]

CASE PRESENTATION
A nine-year-old female arrived to the emergency 

department (ED) with her parents who described a chief 
complaint for their daughter of “fever and vomiting.” 
They elaborated on the case and described that the patient 
had been experiencing diffuse abdominal pain, vomiting, 
intermittent subjective fevers, and decreased energy, with 
development of a mild headache earlier that day. She had 
normal bowel movements, no hematemesis, no bilious 
emesis, and no known sick contacts. Review of systems 
was negative for rash, ear pain, cough, chest pain, dysuria, 
and extremity pain. The patient had no past medical or 
surgical history, and she was current on her vaccinations. 
She was not on any daily medications and had no allergies 
to medications. Of note, the patient and her family members 
spoke only French and an interpreter was used throughout 
the examination. 

Physical exam revealed an overall ill-appearing child. 
The vital signs were as follows: temperature of 98.5° 
Fahrenheit (F), heart rate of 140 beats per minute (bpm), 
blood pressure of 97/54 millimeters of mercury (mmHg), 
respiratory rate of 22 breaths per minute (BPM), and SPO2 of 
100% on room air. In general, she was sleepy but arousable. 
She had dry mucous membranes. Her tympanic membranes 
were clear bilaterally. She had normal S1 and S2 heart 
sounds with no murmurs, rubs, or gallops. Her lungs were 
clear to auscultation bilaterally. Her abdomen was soft yet 
tender to palpation in all quadrants with noted splenomegaly. 

Carolinas Medical Center, Department of Emergency Medicine, Charlotte, North Carolina

She was moving all four extremities equally. There was no 
rash noted on exam. Initial workup included a complete 
blood count, venous blood gas, complete metabolic panel, 
and urinalysis as documented in Table 1.

On re-examination, the patient had become completely 
unresponsive. Repeat vital signs revealed the following: a 
temperature of 102.5° F, heart rate of 160 bpm, blood pressure 
of 75/40 mm hg, respiratory rate of 30 BPM, and SPO2 of 
92% on room air. She was subsequently resuscitated with an 
intravenous (IV) fluid bolus. We obtained central access and 
initiated vasopressors. The patient was then intubated for 
airway protection given her severely altered mental status.  

A head computed tomography (CT) was obtained (Image). 
The radiologist read it as “No acute intracranial findings.” An 
abdominal and pelvic CT was obtained (Image), which the 
radiologist read as “Mild splenomegaly for age. Small volume 
ascites. No other acute intra-abdominal processes.” We 
performed a lumbar puncture and obtained a cerebral spinal 
fluid (CSF) sample as documented in Table 2. A confirmatory 
test was then sent from the ED and a diagnosis was made.

Faculty Approach
This case describes an otherwise healthy nine-year-old 

female who presented to the pediatric ED with subjective 
fevers and abdominal pain for approximately one week. 
When treating a healthy child without significant medical 
history, one may initially apply the common adage “when 
hearing hoofbeats think horses” and develop a differential that 
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What do we already know about this clinical 
entity? 
Malaria is known as one of the deadliest 
diseases in human history and still today, there 
are over 200 million cases and over 500,000 
deaths annually, predominately in children.7

What makes this presentation of disease 
reportable? 
General illness and fever are common “hoof 
beats” heard in the pediatric emergency 
department yet as we become more 
interconnected than ever before, we need to 
“beware of the zebras”.

What is the major learning point? 
There are three general phases of 
malaria including the incubation phase, 
“uncomplicated” malaria phase, and the 
“complicated” malaria phase.

How might this improve emergency 
medicine practice? 
Review of the presentation of severe malaria 
is crucial in aiding emergency medicine 
providers in identifying an uncommon yet 
treatable deadly disease.

diffusely tender but not peritoneal and with splenomegaly 
present. Because fevers, headaches, and abdominal pain are 
all vague and common complaints, one must keep a broad 
differential and consider a rather expansive workup. In 
addition, the patient appeared to be falling off the proverbial 
cliff and becoming more critically ill in the ED. 

Common causes of fever and abdominal pain need to 
be evaluated as well as fever and headache. Fever itself 
can lead to headaches, but fever and headache in an ill-
appearing child should make one consider possible tick-borne 
illness depending on location and time of year, meningitis, 
encephalitis, and even possibly intracranial abscess. Despite 
the fully immunized status of the patient, this presentation 
would warrant neurologic imaging and a lumbar puncture.

A comprehensive metabolic panel and complete blood 
count along with urinalysis and venous blood gas were 
initially ordered given the initially stated complaint of 
abdominal pain, vomiting and fever. Normal urinalysis 

Comprehensive metabolic panel
Sodium 128 mmol/L
Potassium 3.7 mmol/L
Chloride 97 mmol/L
Bicarbonate 11 mmol/L
Glucose 75 mg/dL
Blood urine nitrogen 51 mg/dL
Creatine 1.4 mg/dL
Aspertate aminotransferase 34 IU/L
Alanine aminiotransferase 130 IU/L

Complete blood count
White blood cells 1.2 Thousand/uL
Hemoglobin 3.7 g/dL
Platlets 95 Thousand/uL

Venous blood gas
pH 7.1
Partial pressure carbon dioxide 29 mm Hg
Lactate 13.9 mmol/L

Urinalysis
Leukocyte Esterase Negative
Nitrates Negative
White blood cells 0

mmol, millimole; L, liter; mg, milligram; dL, deciliter; IU, 
international unit; uL, microliter; mmHg, millimeters of mercury.

Table 1. Laboratory evaluation of child presenting with fever, 
abdominal pain, and vomiting.

includes common illnesses such as urinary tract infection or 
pyelonephritis, appendicitis or ruptured appendicitis, infectious 
gastroenteritis, flu-like illness or viral infection not otherwise 
specified, or even streptococcal pharyngitis. Fever and 
abdominal pain are extremely common complaints in the ED.

However, our patient had had no specific symptoms 
of dysuria or flank pain to suggest a urinary tract infection. 
Nor did she have sore throat or exudates to support strep 
pharyngitis. Also, the patient had normal bowel movements. 
Although an infectious gastroenteritis with dehydration was 
certainly possible, it was less likely given the presentation. 
Appendicitis was not supported by the timeline or physical 
exam. Ruptured appendicitis was considered given the 
duration of symptoms and diffuse abdominal pain; however, 
the CT abdomen and pelvis revealed splenomegaly and 
ascites, but no signs of ruptured appendicitis. 

Further history and a thorough physical exam became 
critical. Further history indicated that in addition to a one-
week time course the patient had begun to develop headaches. 
The physical exam was significant in that she was noted to be 
ill-appearing and sleepy, with an abdominal exam that was 
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given that the patient had fevers and became severely ill 
requiring the use of vasopressors. The patient herself never 
had any cough or shortness of breath to suggest pneumonia as 
cause of sepsis, nor any urologic complaints and had a normal 
pulmonary exam, no costovertebral angle tenderness, and a 
normal urinalysis. She also had a lumbar puncture performed 
with results that did not reflect bacterial meningitis. Other 
causes of sepsis, cholecystitis and bacteremia were less likely 
given that the patient was fully immunized and had no prior 
medical problems and no indwelling IV lines. 

Acute cholecystitis in the pediatric population is 
rare. Risk factors for acute acalculous cholecystitis (more 
common in children) include trauma, burns, surgery, and 
severe systemic infection,1 of which this patient had none. 
Leukemia was also certainly on the differential as well in 
this patient with pancytopenia, unexplained fevers, and 
splenomegaly. She also had fatigue, which certainly fit the 
presentation of acute leukemia. Childhood leukemia is one 
of the most common childhood malignancies, and the patient 
had many signs and symptoms that supported this diagnosis 
– fevers, fatigue, splenomegaly, and pancytopenia. However, 
other symptoms that would have supported a diagnosis of 
acute leukemia – shoddy lymphadenopathy, easy bruising, 
recurrent infections, limb pain, and weight loss – were not 
present in this case.2 The patient’s mother gave no history of 
recurrent infections, bruising, anorexia, or any other vague 
symptoms prior to onset of illness; the patient was healthy 
and well. With megaloblastic anemia, one would expect a 
more chronic picture of fatigue, pallor, shortness of breath, 
and light-headedness, none of which correlated with the 
patient presentation. 

Image. Computed tomography of the head (left) and abdomen and pelvis (right).

effectively ruled out urologic etiology of her symptoms. 
However, the remainder of the labs were remarkable 
for hyponatremia, increasing blood urine nitrogen and 
creatinine, pH of 7.1 with a remarkably elevated lactate, and 
pancytopenia with white blood count of 1.2, hemoglobin of 
7.7, and platelets of 95. 

As a patient rapidly declines in the ED, the astute 
physician will continue to listen to hoofbeats and think horses; 
at the same time, he or she must now pause and consider 
zebras, as well as prioritize resuscitative measures. Our patient 
was intubated, had central access established, and underwent 
head and abdominal CT imaging (Image). Abdominal CT 
imaging noted splenomegaly and small ascites, but no 
definitive causes of the patient’s symptoms. Normal head CT 
served to eliminate intracranial abscess, but meningitis and 
encephalitis were still potential causes and a lumbar puncture 
was performed. CSF was notable for clear fluid, slightly 
elevated opening pressure, high glucose, normal protein, and 
lymphocyte predominance. The white cells in the CSF were 
elevated at 17 per microliter but not reflective of a bacterial 
infection. The white cells, lymphocyte predominance, elevated 
glucose, and normal protein in the CSF analysis did not reflect 
a bacterial cause of the patient’s symptoms (Table 2).

Following appropriate resuscitation and attempted 
stabilization, it was critical to reflect back to the presenting 
symptom, physical exam findings, and known laboratory values. 
The patient presented with abdominal pain and splenomegaly, 
fevers and headaches, became acutely and severely ill, and had 
pancytopenia as well a profound elevation in lactate.

Sepsis, leukemia, and megaloblastic anemia all can cause 
a pancytopenia. Sepsis was certainly high on the differential 
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Which diseases become “horses,” or common diseases, 
as opposed to “zebras,” or rare diseases, is relative to where 
the patient resides or travels. So, what if the “zebra” in this 
case were really a French-speaking horse from Africa? It 
would explain the patient’s vague symptoms and severe 
disease progression. We needed one final laboratory test to 
make this diagnosis.

FINAL DIAGNOSIS
As the patient continued to decompensate in the ED, the 

providers knew further investigation was necessary to help 
save this child’s life given the lack of a definitive diagnosis. 
Due to concern for incomplete communication, despite use 
of a French interpreter, further history was gathered on re-
examination. It was revealed that the patient and her family 
were from the Congo and had just arrived in the United States 
a few weeks earlier. The Centers for Disease Control and 
Prevention (CDC) malaria guidelines note that an estimated 
216 million cases of malaria occurred in 2016 globally, with 
most cases in sub-Saharan Africa. Malaria itself can present 
with vague symptoms including fevers, abdominal pain, and 
fevers, and may progress to severe disease and even death if 
caused by Plasmodium falciparum.4

The conglomeration of symptoms including her fever, 
vomiting, altered mental status, splenomegaly, pancytopenia, 
multiple organ failure, and increased intracranial pressure 
led the providers to send one confirmatory test to make their 
diagnosis. This test was a peripheral blood smear, specifically 
a thick and thin smear, which revealed P. falciparum leading 
to a final diagnosis of cerebral malaria. From the ED, we 
contacted the 24-hour CDC hotline,5 which helped allocate the 
appropriate anti-malarial medication. The patient was started 
on a quinine drip and admitted to the pediatric intensive care 
unit. Remarkably, within four weeks she made a full recovery 
and returned home with her family. 

Beware of the Zebra
Many of us were taught the common aphorism in medical 

school: “when you hear hoofbeats, think horses not zebras.” 
When approaching a nine-year-old with fever, we hear these 
hoofbeat symptoms and tend to think of the typical diagnoses that 
are commonly seen in our pediatric population. Yet if we are not 
thinking about the zebras, we will miss this common presentation 
of a disease that is uncommon north of the equator, which could 
lead to high morbidity and possibly even mortality for patients 

Malaria is known as one of the deadliest diseases in human 
history with speculations that it has contributed to the death of 
over half of all people who have ever lived.6 Still today, there 
are over 200 million cases and over 500,000 deaths annually, 
predominantly in children.7 Endemic regions of tropical and 
subtropical climates form a ring around our globe that is 
commonly referred to as the “malaria belt.”8 While most of our 

Cerebral spinal fluid
Opening pressure 31cm H2O
Color Clear
Protein 57 mg/dL
Red blood cells 1 count/mm3

White blood cells 15 count/mm3

Monocytes 25%
Lymphocytes 75%
Blasts 0%
No Xanthochromia

cm, centimeter; H2O, water; mg, milligram; dL, deciliter; mm, 
millimeter.

Table 2. Cerebral spinal fluid findings.

Other causes of pancytopenia include immunosuppressive 
medications, meningitis, and familial causes. The patient had 
no history of receiving any immunosuppressive medications, 
no known family history, and the CSF results did not clearly 
support meningitis. 

Pancytopenia can also be caused by a variety of other 
viral infections and even parasitic infections. A clear history 
of present illness and thorough physical exam should help 
include or exclude different infections. Viral causes may 
include parvovirus, human herpes virus 8, cytomegalovirus and 
Epstein-Barr virus. Common symptoms will include fevers, 
fatigue, headache, and throat pain. Although several of these 
symptoms corresponded to the patient’s symptoms, they did 
not offer a perfect fit. Finally, one must also consider systemic 
parasitic infections as the cause of the patient’s pancytopenia, 
and a clear history of potential exposures is critical.

As the patient and family spoke only French, all history 
was obtained through an interpreter. Although the French 
language is typically associated with France (and Bordeaux, 
brie, la Cote D’Azur, Paris, and Notre Dame), there are 
29 countries in the world that identify as francophone, 
or French-speaking. France is the largest francophone 
country in terms of native speakers, followed by Canada. 
Interestingly, approximately half of the global French-
speaking population lives in Africa, in countries including 
Congo, Cote d’Ivoire, Madagascar, Cameroon, Senegal, 
Burkina Faso, Mali, and Niger.3 

Pancytopenia has a broad and potentially very serious 
differential including sepsis, acute leukemia, megaloblastic 
anemia, drug-induced, meningitis, viral, and parasitic causes. 
The patient herself was an otherwise healthy, French-speaking, 
young female with fever, abdominal pain and headaches now 
with an acute and severe deterioration in clinical condition with 
pancytopenia and a significant elevation in lactate.
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EDs are not located within this “malaria belt,” we have to be 
prepared. We are more interconnected then we have ever been 
with thousands of people traveling all over the world every day. 
Last year alone, our world tourism data was the highest yet with 
an annual traveler increase of 7%.9 Malaria, one of the deadliest 
diseases in human history, will inevitably be arriving soon to an 
ED near you. 

Although there are many different Plasmodium species, 
each with its own nuances, there are three overarching phases 
that can help us understand the presentation of a patient with 
malaria.10 Phase 1 is the incubation phase. This is the time from 
disease exposure to symptom onset. This typically occurs when 
one is located in a geographical area at risk; surrounding female 
Anopheles mosquitos can flood malarial sporozoites throughout 
the blood stream with just one bite. From the time of the bite 
forward, one can be completely asymptomatic for any time 
between 7-30 days depending on the Plasmodium species.10 This 
long incubation period is dangerous given that our patients do not 
often think to tell us what they were doing a week ago, much less 
a month ago. We must beware of the zebra and collect a detailed 
travel history to make this “can’t miss” diagnosis in our patients.  

Phase 2 is the “uncomplicated” malaria phase. The 
sporozoites mature in the liver to schizonts, which then mature 
to merozoites that readily infect red blood cells. Merozoites 
rapidly reproduce within the red blood cell until they rupture the 
red blood cell open, releasing even more merozoites to start the 
cycle all over again. Each time the merozoites rupture a red blood 
cell, an intense inflammatory reaction occurs including fever, 
chills, diffuse muscle aches, lethargy, gastrointestinal upset, and 
headaches.10 The reproduction and rupture of the red blood cell is 
typically cyclical in nature with the length between the reaction 
varying widely between each Plasmodium species. This may 
lead to a cyclical presentation of clinical symptoms. Yet because 
patients rarely follow textbook presentation, this can lead to a 
diagnostic dilemma, particularly in the months of December and 
January when these inflammatory symptoms can mimic common 
viral syndromes such as influenza. Yet we must remember to 
keep our differential broad and beware of the zebra. 

Phase 3 is the “complicated” malaria phase. This occurs 
when the merozoites have replicated to the point of infiltrating 
just about every organ system. Merozoites can invade the central 
nervous system, leading to altered mental status, seizures, 
and extremely high intracranial pressures, also known as 
cerebral malaria. It can lead to liver failure and renal failure. 
Although rare, it can lead to a secondary hemophagocytic 
lymphohistiocytosis presenting as complete pancytopenia as 
seen in our patient.11 Systemically, it can present with profound 
hypotension, fever, and hypoglycemia. If you heard the hoofbeats 
of these systemic symptoms on any typical day in the ED, you 
would probably call this sepsis. The hoofbeats of fever with 
altered mental status may be mistaken as meningitis. The intra-
abdominal organ failure might be pinned as some intra-abdominal 

catastrophe, or the pancytopenia as a new-onset malignancy, 
but beware of the zebra. If you weren’t thinking of this zebra, 
the complicated malaria phase has close to a 100% mortality 
without treatment.12

Thinking of zebras may afford clinicians the ability to pick 
up on some of the important clues and spur them to order that 
one crucial diagnostic test the peripheral blood smear. The thick 
peripheral blood smear will identify the parasitemia load and 
the thin smear will identify the Plasmodium species.13 Once a 
diagnosis is made, the 24-hour CDC malaria5 hotline should be 
contacted to ensure proper management as well as to expedite 
any appropriate antimalarials.  

Remember that the world we live in is more interconnected 
than it has ever been. Malaria, one of the deadliest diseases in 
human history, is coming to your ED, perhaps as soon as your 
next shift. When you hear those hoofbeats, beware of the zebra.

Documented patient informed consent and/or Institutional Review 
Board approval has been obtained and filed for publication of this 
case report.
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A 43-year-old male was brought to the emergency department as the highest level trauma activation 
with complaints of chest and arm pain after sustaining gunshot wounds (GSW). Initial workup was 
notable for superficial GSWs to the left chest and upper extremity with direct impact to the patient’s 
automated implantable cardioverter defibrillator. The patient underwent replacement of the device 
without rewiring and was discharged home without complications. [Clin Pract Cases Emerg Med. 
2019;3(3):191-193.] 

INTRODUCTION
Automated implantable cardioverter defibrillator (AICD) 

placement is indicated in a variety of cardiac disease processes 
ranging from non-ischemic cardiomyopathy with reduced 
ejection fraction (EF) to recurrent ventricular arrhythmias, 
with a primary objective of reducing the risk of sudden cardiac 
death.1 A typical AICD is primarily composed of a header, 
containing the control circuitry, a power source, and the leads, 
which transmit an electrical impulse to the heart. The power 
source is commonly encased in a titanium alloy shell.2 On rare 
occasions an AICD has been reported to have altered a bullet’s 
trajectory and saved a patient’s life.3

CASE REPORT
A 43-year-old male was brought by emergency medical 

services to the emergency department (ED) as a prehospital 
trauma activation, having sustained multiple gunshot wounds 
(GSW) to the torso and right upper extremity. One of the GSWs 
was located overlying the patient’s AICD, which had been 
placed several years previously. The patient had additional 
GSWs, seemingly in a linear trajectory, across bilateral 
pectoralis muscles and right bicep. His past medical history was 
notable for dilated cardiomyopathy with EF less than 35%, 
paroxysmal atrial fibrillation, hypertension, diabetes mellitus, 
and history of pulmonary embolism currently on rivaroxaban. 
The trauma evaluation was negative for intrathoracic injury, and 
the patient was admitted for pain control and AICD 

Crozer Chester Medical Center, Department of Emergency Medicine, Upland, Pennsylvania
Crozer Chester Medical Center, Department of Cardiology, Upland, Pennsylvania
Crozer Chester Medical Center, Department of Acute Care Surgery, Upland, Pennsylvania

interrogation. The initial chest radiograph demonstrated a 
grossly intact AICD. However, upon closer inspection the 
damaged circuitry of the header was visualized (Image 1). A 
representative slice of his chest computed tomography shows 
the damaged AICD with surrounding subcutaneous air, as well 

Image 1. Anterior posterior chest radiograph showing 
cardiomegaly and damaged header of the automated implantable 
cardioverter defibrillator (arrow).                
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CPC-EM Capsule

What do we already know about this clinical 
entity? 
There has been only one reported case of 
Automated Implantable cardioverter defibrillator 
(AICD) absorbing the impact of a gun shot wound 
(GSW) and preventing fatal injury. 

What makes this presentation of disease 
reportable? 
This case represents a rare complication of 
a common injury pathway, given increasing 
incidence of AICD implantations. 

What is the major learning point? 
Penetrating injuries to patients with AICD’s merit 
pacer interrogation during initial resuscitation 
to reduce risk of arrhythmia during periods of 
increased physiologic stress. 

How might this improve emergency medicine 
practice? 
This case raises awareness of a rare complication 
from GSW to the chest in patients with AICD and 
should hasten AICD interrogation in this select 
group of patients.

Image 2. Representative computed tomography slice showing 
damaged automated implantable cardioverter defibrillator with 
surrounding subcutaneous air (arrow) as well as an additional 
gunshot wound to the right thorax (star).

Image 3. Explanted automated implantable cardioverter defibrillator 
showing damage to the pulse generator (arrow) and separation of 
the header.

as an additional soft tissue deformity demonstrating an 
additional GSW (Image 2).

The patient’s AICD was unable to be interrogated given 
the extent of the damage. During the operative exchange the 
header was found to be completely separated from the pulse 
generator, which had sustained direct damage from the bullet 
(Image 3). The leads remained intact. After an antibiotic rinse, 
the right ventricular coil and superior vena cava coil were 
reconnected and successfully tested with the new pulse 

generator. The patient recovered and was discharged to home 
with cardiology follow-up.

DISCUSSION
From 2006-2012 over 300,000 patients underwent 

implantation of devices used to treat life-threatening cardiac 
conditions.4 The primary purpose of these devices is to administer 
an electrical impulse to the cardiac tissue with the goal of 
restoring a normal perfusing rhythm. These ICD devices have 
many modes of failure; however, the leads that conduct the 
electrical impulse are the most vulnerable component of the 
system.5 In the case described, the pulse generator and header 
suffered damage from the projectile impact while the leads 
remained unharmed. The failure of the AICD placed the patient at 
increased risk of developing a fatal arrythmia given the increased 
cardiac stress from his chest wall trauma and the patient’s innate 
risk from his dilated cardiomyopathy. Thankfully the patient did 
not decompensate or require any defibrillation/cardioversion 
during his hospitalization. His AICD was replaced without 
requiring rewiring of the leads, and he was discharged to home 
with cardiology follow-up.  
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CONCLUSION
This case describes the second reported incidence of an 

AICD successfully deflecting a bullet in a patient presenting 
for multiple GSWs as well as successful pulse generator 
replacement without rewiring of the leads. Given the 
increasing implantation rates of cardioverter defibrillator 
devices, this case also demonstrates the importance of 
incorporating device interogation early on in patients 
sustaining penetrating chest wall trauma. 

Documented patient informed consent and/or Institutional Review 
Board approval has been obtained and filed for publication of this 
case report.
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We present two recent successfully litigated malpractice cases in which patients with 
cerebrovascular accidents were misdiagnosed as stroke mimics. The first was diagnosed as a 
hemiplegic migraine, which occurs in only 0.01% of the population. The second was diagnosed as a 
conversion disorder, which ultimately has a neurologic etiology in 4% of cases. In both cases, issues 
of poor patient communication and poor documentation were paramount in the legal outcome. We 
discuss caveats of stroke mimics, tissue plasminogen activator administration liability, and pitfalls in 
patient and family interactions. [Clin Pract Cases Emerg Med. 2019;3(3):194-198.]

CASE REPORT 
Case 1: Estate of Smith versus Baca, Turner, and Augusta 
Emergency Physicians – Virginia1

A 40-year-old female was visiting her family when she 
had sudden onset of severe headache, with associated slurred 
speech, right-sided weakness, dizziness, nausea and vomiting. 
Her mother called emergency medical services (EMS) within 
five minutes and told the dispatcher she was concerned her 
daughter was having a stroke. EMS arrived at the home 40 
minutes later, and the patient arrived at the hospital two hours 
and twenty minutes after onset of her symptoms. Transport 
was lengthy because the patient lived in a remote location. 
Although EMS initially considered flying her from the scene, 
they were forced to use ground transport due to poor weather; 
however, the paramedic on scene stated she complained only 
of headache and right-sided tingling. He performed a 
Cincinnati Prehospital Stroke Scale nine times during transfer, 
all of which were documented as normal.

On emergency department (ED) arrival, the patient was 
accepted from EMS by a nurse and the supervising 
emergency physician (EP), and was evaluated shortly 
afterward. Prochlorperazine, diphenhydramine, and 
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dexamethasone were ordered to treat the patient’s headache, 
and a non-contrast computed tomography (CT) of the head 
was obtained. The EP diagnosed the patient with a complex 
migraine headache. It was documented but later disputed that 
her headache improved; however, while in the ED her 
symptoms changed. Her paresthesia moved to the left side, 
and five hours and ten minutes after onset of symptoms, a 
neurologist was consulted by phone and recommended 
magnetic resonance imaging (MRI), with a plan to see the 
patient in the hospital the next day. The MRI revealed an 
ischemic cerebrovascular accident (CVA). The patient died 
of complications three days later. 

The plaintiff alleged that the EP should have initiated a 
stroke alert and consulted a neurologist immediately on arrival 
due to the patient’s history of symptoms at home, which could 
have been consistent with CVA. The hospital is a primary 
stroke center and had a tele-neurologist available. It was 
asserted that if the CVA had been identified and tissue 
plasminogen activator (tPA) administered within the accepted 
4.5-hour window, Ms. Smith would have survived. The 
plaintiff also claimed that failure to identify and treat CVA 
was a departure from standard of care. Another EP who 
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What do we already know about this clinical 
entity? 
Conversion disorder and hemiplegic 
migraine are diagnoses of exclusion after 
cerebrovascular accident has been ruled out.
 
What is the major learning point? 
Tissue plasminogen activator (tPA) malpractice 
cases more often arise from not using it for 
stroke mimics, rather than complications from 
using it. Documenting is key.
 
How might this improve emergency 
medicine practice? 
Litigation is less likely when there has 
been full consideration of diagnoses, and 
discussion with patients and families of the 
risks and benefits of administering tPA. 

participated briefly the next morning and the neurologist were 
dropped from the case, as they were only involved after the 
tPA window had expired. 

Furthermore, the family of the decedent asserted that they 
were concerned for stroke and requested multiple times that 
the patient be evaluated for stroke. Her mother was quoted in 
testimony as saying, “I want [the EP] to give her ‘that shot’” 
during the patient’s ED stay.

The EP and his defense team asserted that the decedent 
had a normal neurologic exam, with the exception of 
headache and arm tingling, which is not consistent with 
CVA. Her neurologic symptoms resolved rapidly and were 
associated with headache, which is consistent with the 
diagnosis of complex migraine. Furthermore, they alleged 
that even if CVA were thought to be the cause, the decedent 
would not have qualified for treatment with tPA based on 
accepted inclusion criteria. In fact, the experts testified that 
tPA is a potentially dangerous drug that has no scientific 
evidence of decreasing mortality; however, at least one jury 
member stated that the discussion of several, well-
publicized tPA studies by the defense had the opposite 
intended effect, leading the juror to conclude that tPA would 
have helped the patient. 

A major feature of the trial was discussion of the EP’s 
documentation. Several points were examined. A review of 
systems was documented, but the EP was unable to recall at trial 
which questions he would have included. A National Institutes of 
Health Stroke Scale (NIHSS) was never documented, despite the 
hospital being a primary stroke center. The physician documented 
only that the patient had “normal movement and coordination,” 
but the family disputed that he had ever examined the patient. 
Similarly, when the patient’s symptoms changed, the EP 
documented “normal strength and sensation;” however, the 
family stated there was also slurred speech, which was neither 
confirmed nor denied by the EP’s chart. 

Most importantly, the initial chart presented in discovery for 
the trial was later found to have been altered by the EP once he 
learned the patient’s MRI results. The chart in question was an 
electronic medical record, in which the EP later overwrote his 
original chart to include the differential of CVA and state why he 
thought the presentation was more likely consistent with complex 
migraine. He did not address the potential use of tPA in either 
chart. He did not annotate that this was a change to the record 
being entered after the fact, when he had more information. 

The family specifically testified that they felt the EP was 
dismissive, did not examine or care about the patient, and did not 
discuss options with them.

The jury returned a $3.5 million verdict for the plaintiff, 
which is currently under appeal.

Case 2: Anonymous versus Anonymous – Kentucky
In a recently settled Kentucky case, a 43-year-old woman 

was celebrating on Christmas Eve with her family. There was 

no family discord or stress. She was witnessed to suddenly 
fall to the ground. The family noted that at approximately 
9:30 pm she could not speak and was unable to use her right 
arm. They brought her immediately to the ED. Upon arrival, 
she was evaluated by the EP at 10 pm. A CT of the brain was 
performed and read by the radiologist as normal at 10:48 pm. 
Nursing notes commented on the patient’s “unwillingness” to 
communicate and also that she moved her extremities when the 
family was not present. The EP failed to document a neurologic 
exam on the chart. The family repeatedly implored the EP to be 
concerned about the patient’s condition. The family testified that 
the EP stated, “Your daughter is having a nervous breakdown 
because of how you raised her.” The patient was admitted to the 
hospital with a diagnosis of conversion disorder. No neurologist 
was consulted, and administration of tPA was not considered. 
The next morning, the patient was seen by the admitting 
physician, who suspected that she had suffered a CVA. A repeat 
CT revealed a large, left middle cerebral artery infarct. The 
patient was immediately transferred to a tertiary care facility but 
unfortunately was left with dense motor and speech deficits. She 
was unable to return to work and the burden of her care led to 
divorce. The case was settled for an undisclosed sum.2

DISCUSSION
Dr. Moore: The time-sensitive administration of tPA is a 

“hot button” issue for many EPs. Controversy exists over the 
efficacy of the treatment, while providing treatment may 
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directly cause acute decompensation and poor outcomes. 
Furthermore, several well-known societies support the use of 
tPA, including the American Heart Association and American 
Stroke Association, which have deemed its administration 
“definitely recommended.”3 Subsequently, several societies 
including the American Academy of Emergency Medicine 
have decried this claim.4 This leaves EPs in a position of 
fearing complications and medicolegal litigation whether from 
action or inaction. 

In one retrospective cohort of 61,698 patients with acute 
ischemic stroke who presented within two hours of symptom 
onset, 25% of eligible patients failed to receive tPA treatment.5 
The reason for this finding is likely multifactorial and thought 
to be a combination of patient factors such as dementia or 
other underlying comorbid disorders, hospital factors such as 
ability to quickly rule out hemorrhagic stroke and initiate 
therapy with tPA, and lastly EP decision-making. “By far the 
most common reason cited, reported in more than half of the 
patients, was mild or rapidly improving symptoms. Among 
patients without a documented reason for not receiving tPA, 
mild stroke symptoms, defined as a NIHSS score less than 
five, were strongly associated with a lower likelihood of being 
treated. Prior studies have found that this is the most common 
reason given for not treating otherwise eligible patients with 
intravenous (IV) tPA, yet multiple cohorts have found that up 
to one-third of patients with mild stroke symptoms at 
presentation will have poor long-term outcomes.”5 

It can be easily extrapolated that EPs fear causing harm to 
a patient with mild symptoms; however, the risks associated 
with tPA are primarily applicable to patients who have already 
had an insult to brain tissue. In a study reviewing the effects of 
tPA in stroke mimics, 14% of their 521 patient cohort were 
ultimately diagnosed as stroke mimics after receiving tPA 
within three hours of symptom onset. None of these patients 
experienced intracranial hemorrhage. The most common 
stroke mimics were seizure, complex migraine, and 
conversion disorder.6

In addition to causing harm to a patient, EPs dread the 
outcome of litigation. In one study reviewing verdicts 
involving tPA, 33 cases were reviewed. The majority (N21; 
63.6%) decided in favor of the defendant providers. Of the 
remaining, nine (27.3%) resulted in plaintiff verdicts, two 
(6.1%) resulted in settlements, and one (3.0%) was an 
arbitration favorable to the plaintiff. Compensation for 
plaintiffs ranged from $100,000 to $30 million. The most 
common claim plaintiffs made was a failure of the treating 
physician to provide tPA (N29; 87.9%), with only three cases 
(9.1%) in which patients sued the providers and claimed that 
the use of tPA caused their injury. In general, plaintiffs also 
claimed failure or delay in stroke diagnosis (N22; 66.7%). 
Based on this review, it appears that most successful litigation 
resulted from EP delay in stroke diagnosis and/or failure to 
administer tPA.7 

A subsequent review confirmed these findings, where out 
of 40 applicable cases with available verdicts, the most 
frequent plaintiff claim was related to failure to administer IV 
tPA (38, 95%), and only two (5.0%) claims involved 
complications of treatment with tPA.8

As with many studies reviewing medicolegal verdicts, 
juries typically find in favor of the defendant physician, and 
this trend is also demonstrated with regard to tPA verdicts. 
Yet it appears that the number of cases is increasing. During 
the five years after tPA was approved by the United States 
Food and Drug Administration (1996 to 2001), there were 
only five cases, whereas from years six to ten (2002 to 
2007), 28 cases were reported.7

Another issue that becomes critical in regard to 
administration of tPA is informed consent. A possible 
explanation for the preponderance of plaintiffs’ success with 
“failure to treat” cases is that most often when patients 
receive tPA they have also given informed consent, whereas 
when tPA was withheld, patients have often not received the 
same guidance and opportunity to choose. In these cases, 
either the stroke was not identified, or the physician 
unilaterally chose for other reasons (contraindications, 
patient comorbidities, personal concerns about efficacy) not 
to administer tPA. In other words, informed consent is 
critical, and in cases where tPA was not given, the physician 
was more likely not to have obtained or documented 
informed consent regarding the decision.

“Regardless of one’s personal view regarding the efficacy 
and safety of tPA, it is essential to discuss and document with 
patient and family (surrogate) all treatment options. 
Maintaining legible, detailed and timely documentation as to 
time of onset, examination findings and informed consent why 
patients should or should not receive tPA should substantially 
reduce the threat of legal action.”9

Despite the medical concerns involved in the case, lessons 
apparent for EPs are to listen to the patient and his or her 
family, validate and discuss their concerns, ensure they are 
provided informed consent and that they understand the major 
decision points in the patient’s care. Subsequently, all care 
should be documented completely and accurately. 
Occasionally, the situation may occur where the EP knows 
more at the time of charting than he or she did at the time of 
the patient’s care, and it is the opinion of the authors that this 
is best approached with transparency. For example, a 
statement such as, “I am addending the chart and am at this 
point aware the patient had X outcome. I want to record 
additional thoughts, exam, and findings performed and 
considered, but not fully documented at the time of care,” may 
be an appropriate introduction. 

Dr. Stuart: Conversion disorder is characterized by 
neurologic symptoms causing distress but inconsistent with a 
specific medical or neurologic disease process. The diagnosis 
requires the following: altered motor or sensory function; 
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clinical findings demonstrating incompatibility between the 
symptom and recognized neurological and medical conditions; 
an explanation for the symptom that is not better explained by 
another medical or mental disorder; and, finally, the condition 
must cause clinically significant distress or impairment.10 
There is no requirement to identify psychological factors 
associated with the symptoms.  

A 2005 review of 27 studies found 4% of patients 
diagnosed were subsequently found to have a neurologic 
disorder.11 More recent studies demonstrate a lower incidence 
of misdiagnosis. Nonetheless, a diagnosis of conversion 
disorder introduces etiologic assumptions that often cannot be 
proven and should be made with extreme caution, if at all, in 
the ED.12 Patients may also be frightened by the effects of 
neurologic symptoms and exaggerate symptoms to convince a 
physician of their problem, creating a presentation suggestive 
of a conversion disorder. Patients with conversion disorder 
may also have an underlying neurologic disease similar to 
patients with psychogenic, non-epileptic seizures also having 
a concurrent seizure disorder in some cases.  

 Hemiplegic migraine describes a migraine headache 
accompanied by motor weakness during the aura phase. Motor 
weakness never occurs in isolation and is often accompanied 
by other forms of aura leading to impairment.13 Most patients 
with hemiplegic migraine have headaches of varying severity 
and some will have more severe attacks accompanied by 
encephalopathy or coma.14 It is a rare disorder with clinically 
indistinguishable familial and sporadic forms, which together 
occur in only 0.01% of the population.15 Motor and sensory 
findings more often involve the upper extremities, and upper 
motor findings such as a Babinski sign or unilateral hyper-
reflexia may be present during attacks.16 

Attacks typically last hours followed by normalization of 
the neurologic exam, but some patients with familial forms 
may also have cerebellar findings between attacks.14 The 
diagnosis is clinical, and the occurrence of episodic, reversible 
motor weakness as a manifestation of migraine aura in 
conjunction with at least one other kind of aura is 
required. This diagnosis of a rare disease with features 
indistinguishable on acute presentation from a CVA is further 
complicated because up to 27% of stroke patients have 
headache at onset.17

Several additional stroke mimics exist and comprise 
5-30% of patients initially diagnosed with stroke in the ED.18,19 
Ictal and post-ictal deficits are the most common mimic 
(13-20%) followed by toxic and metabolic disorders (18%, 
primarily hypoglycemia), syncope (8-15%), and sepsis 
(10%).19 Vertigo and nystagmus, although common neurologic 
symptoms encountered in the ED, are caused by a stroke 
3-10% of the time. Numerous additional stroke mimics exist 
with varying frequencies including, but not limited to, 
encephalopathies, mitochondrial disorders, multiple sclerosis, 
intracranial hemorrhage, reversible constriction syndromes, 
and transient global amnesia.20

Dr. Pfaff: Multiple studies have defined reasons that 
patients will initiate a malpractice action. One survey of 227 
patients who were initiating claims for medical malpractice 
noted the actions were not only for the injury but also because 
of poor communication and insensitive handling. Only 15% of 
explanations were deemed satisfactory. The four main reasons 
given for litigation were the following: 1) Concerns about 
competence and prevention of other patients being harmed; 2) 
to obtain an understanding and explanation of what happened; 
3) to obtain compensation to handle further medical care and 
permanent injury; and 4) to hold parties accountable for their 
actions.21 Another representative study linked the relationship 
of patient satisfaction to the likelihood of litigation. It reported 
on 353 physicians who had patient satisfaction surveys and 
ranked them into thirds. The middle third had a 26% higher 
chance of a malpractice action, while the lowest third had 
110% higher risk.22

The importance of documentation can’t be emphasized 
enough in order to prevent and defend a malpractice action. 
Prosecuting attorneys use charting deficiencies to show 
carelessness, sloppiness, and dishonesty. Physicians should 
realize they themselves have the ability to control and create 
the evidence and facts with proper documentation.23

In a recent illustrative case of CVA in Louisiana, in which 
a physician was accused of failing to give tPA, the jury stated 
it did not feel tPA was indicated. The physician claimed he 
discussed the issue with the patient’s wife, but there was no 
discussion documented on the chart. The jury in an interview 
later stated the $300,000 award was solely based on the lack 
of documentation of informed decision-making.24

Humphreys JD: The axiom “if it’s not charted, it’s not 
done” rings especially true in medical malpractice litigation, 
where the patient’s medical records are often the only way for 
a physician to prove that a patient’s treatment was carried out 
properly. A physician’s failure to document the completion of 
certain tests or assessments can serve as persuasive evidence 
in showing the physician failed to perform a complete 
workup. Additionally, a physician’s alteration of records can 
also help a plaintiff’s case, especially if the changes were 
made after the physician learned or should have learned of 
an adverse patient outcome, by suggesting the physician’s 
acknowledgment of an earlier medical error. These general 
truisms came into play in both of these cases.

CONCLUSION
When facing the possibility of a neurologic emergency 

in the ED, serious and debilitating possibilities should be 
considered, and rare conditions as well as those that can’t be 
confirmed with certainty should be less emphasized. It is 
imperative to both make a timely diagnosis and provide 
treatment for patients with a CVA. Physicians must also 
effectively communicate concerns and options to patients 
and their families (with documentation) to minimize 
subsequent litigation.
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Documented patient informed consent and/or Institutional Review 
Board approval has been obtained and filed for publication of this 
case report.
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Pericardial cysts were first described in 1837 as diverticula extending from the pericardium. They 
are rare and frequently asymptomatic. Symptomatic presentations may be similar to more common 
causes of chest pain or dyspnea such as acute coronary syndrome or pulmonary embolism. 
Emergency physicians should consider mediastinal mass, and in this case pericardial cyst, in the 
differential diagnosis of chest pain because of the risk for tamponade, sudden cardiac death, or 
other life-threatening complications. Here, we describe a novel presentation of a pericardial cyst 
presenting as atypical chest pain. [Clin Pract Cases Emerg Med. 2019;3(3):199-201.]

INTRODUCTION
Pericardial cysts were first described in 1837 as 

diverticula extending from the pericardium.1 They are usually 
asymptomatic and are incidentally found on chest radiograph 
(CXR) as a well-circumscribed opacity over the right heart 
border.2 One large study using CXRs suggested a prevalence 
of pericardial cysts as one in 100,000 people.3 We describe a 
case of a pericardial cyst causing pleuritic chest pain in a patient 
presenting to an emergency department (ED).

CASE REPORT
A 43-year-old female presented to the ED of an 

academic medical center for sudden onset chest pain. 
The pain was severe and pleuritic, radiating over her 
anterior chest and through to her shoulder blades. The pain 
worsened when lying flat, making her dyspneic. Associated 
symptoms included irregular, pounding heartbeats and 
occasionally a “whooshing” sensation in her chest. Review 
of systems was otherwise negative.

For approximately six months prior to ED presentation, 
she had presented to several urgent care centers for 
respiratory symptoms including “not getting air” and 
cough. Her symptoms were attributed to bronchitis or 
asthma and treated with azithromycin and prednisone with 
variable relief. Her past medical history included asthma, 
gastroesophageal reflux, and migraine headaches.

Geisinger Medical Center, Department of Emergency Medicine, Danville, Pennsylvania

On arrival to the ED, vital signs included a blood pressure 
of 142/77 millimeters of mercury, heart rate of 89 beats per 
minute, respiratory rate of 16 breaths per minute, oxygen 
saturation of 98% on room air, and temperature of 36.7 
degrees Celsius. Physical exam revealed an anxious-appearing 
female of stated age. Cardiac exam revealed regular rhythm, 
with first and second heart sounds present, and no murmurs, 
rubs, or gallops. Pulmonary exam revealed clear lungs, normal 
effort, and was significant for pain on deep inspiration. The 
remainder of the physical exam was unremarkable.

The complete blood count, basic metabolic panel, and 
high-sensitivity troponin were unremarkable. D-dimer was 
elevated (0.86 micrograms per milliliters (ug/ml) fibrinogen 
equivalent units, normal <0.50 ug/ml fibrinogen equivalent 
units). Electrocardiogram showed normal sinus rhythm with a 
non-specific T-wave inversion in lead III. CXR was significant 
for a large opacity over the right mediastinal border (Image 
1). C-reactive protein (15 milligrams per liter (mg/L), normal 
0-5 mg/L) and erythrocyte sedimentation rate (31 millimeters 
per hour (mm/h), normal 0-20 mm/h) were ordered following 
evidence of opacity on CXR.

The elevated D-dimer prompted computed tomography 
(CT) to evaluate for pulmonary embolism and to better 
define the opacity seen on chest radiograph. The CT was 
negative for pulmonary embolism but revealed a large 
pericardial cyst (Image 2).
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What do we already know about this clinical 
entity? 
Pericardial cysts are rare mediastinal masses 
that are usually asymptomatic but can be 
complicated by arrhythmia, tamponade, and 
sudden cardiac death.

What makes this presentation of disease 
reportable? 
Among symptomatic pericardial cysts, 
pleuritic pain is not a common presenting 
symptom. This cyst was found to be infected.

What is the major learning point? 
Symptomatic pericardial cysts are uncommon 
presentations of a rare condition. Urgent 
echocardiography and surgical excision may 
be necessary in their management.

How might this improve emergency 
medicine practice? 
It is important to consider mediastinal mass 
and, more specifically, pericardial cyst in the 
differential diagnosis of chest pain.

Transthoracic echocardiogram was negative for 
tamponade physiology. The patient was hospitalized and 
two days later taken for thoracoscopy and cyst excision. 
Pathology interpreted the tissue sample as a mesothelial-lined 
cyst with marked acute and chronic inflammation consistent 
with infected pericardial cyst containing purulent exudate. 
Fluid gram stain and cultures were negative. Blood cultures 
were not obtained and the patient did not receive antibiotics. 
Cytology was benign and noted intense acute inflammation of 
unknown etiology. The patient required no further treatment, 
had no further symptoms, and had no complications at her 
postoperative follow-up one month later.

Image 1. Chest radiograph: Anterior-posterior and lateral films 
demonstrating anterior mediastinal opacity over the right heart 
border (arrow).

DISCUSSION
This is a novel presentation of a rare condition. Most 

pericardial cysts are asymptomatic. Ranging in size from 
1-15 centimeters, 70% appear as a round opacity at the 
right cardiophrenic angle, while approximately 20% are 
found on the left heart border, and the remaining 10% are 
found either in the superior or posterior chest. 2,4 Chest 
pain, dyspnea, or cough are common presentations of 
symptomatic cysts. More uncommon presentations are 
documented and include complications such as atrial 
fibrillation, sudden cardiac death, right heart failure, cyst 
rupture, airway obstruction, or cardiac tamponade.5 After 
identifying a cyst, further diagnostic evaluation includes 
serial transthoracic echocardiograms for asymptomatic 
patients. Symptomatic patients may require aspiration or 
surgical resection of the cyst. 5 

This patient’s presentation of pericardial cyst was 
atypical for several reasons. First, she presented with 
pleuritic chest pain, an uncommon symptom of pericardial 
cysts. Second, the pathology analysis of the cyst and 
purulent fluid was consistent with infection. Pericardial 

Image 2. Axial slice of computed tomography (CT) of the chest 
(pulmonary embolism protocol): CT showing pericardial cyst (arrow).
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cysts are classically described as “spring water” cysts 
because they usually contain clear fluid.1 Lastly, the large 
size of this cyst may have contributed to the pleuritic nature 
of the patient’s chest pain. It is reasonable to consider 
that further enlargement or rupture of the cyst could have 
put her at risk for complications such as tamponade or 
intrathoracic infection. Excision of this large, symptomatic, 
and inflamed cyst resolved the patient’s symptoms in-
hospital and at her one-month follow-up appointment.

CONCLUSION
Symptomatic pericardial cysts are uncommon. They 

may masquerade as more common causes of chest pain, 
pleuritic chest pain, or dyspnea such as acute coronary 
syndrome or pulmonary embolism. Emergency physicians 
should include pericardial cysts in the differential diagnosis 
of pleuritic and other chest pain presentations. Careful 
exclusion of more common etiologies is necessary; 
however, consideration of mediastinal mass and more 
specifically pericardial cyst in the differential diagnosis 
is important because of the risk for tamponade, sudden 
cardiac death, or other life-threatening complications. Our 
patient had a definitive diagnosis and surgical excision with 
no complications from the pericardial cyst.

Documented patient informed consent and/or Institutional Review 
Board approval has been obtained and filed for publication of this 
case report.
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Aortic dissection (AD) is a rare, time-sensitive, and potentially fatal condition that can present 
with subtle signs requiring timely diagnosis and intervention. Although definitive diagnosis is most 
accurately made through computed tomography angiography, this can be a time-consuming study 
and the patient may be unstable, thus preventing the study’s completion. Chest radiography (CXR) 
signs of AD are classically taught yet have poor diagnostic reliability. Point-of-care ultrasound 
(POCUS) is increasingly used by emergency physicians for the rapid diagnosis of emergent 
conditions, with multiple case reports illustrating the sonographic signs of AD. We present a case 
of Stanford type B AD diagnosed by POCUS in the emergency department in a patient with vague 
symptoms, normal CXR, and without aorta dilation. A subsequent review of CXR versus sonographic 
signs of AD is described. [Clin Pract Cases Emerg Med. 2019;3(3):202-207.]

INTRODUCTION
Aortic dissection (AD) is a rare and potentially fatal 

condition that can have delayed diagnosis in the emergency 
department (ED). Atypical signs and symptoms,1 patient 
instability that prevents transport to radiology, and a long 
turn-around time for computed tomography angiography 
(CTA) imaging and its results all contribute to diagnostic 
limitations.2 Clinically, AD may present with chest, 
abdominal or back pain, syncope or near-syncope, weakness, 
shortness of breath, or a sense of impending doom with pulse 
deficits, blood pressure differentials, neurologic deficits, or 
signs of cardiogenic or hypovolemic shock. For every hour 
delay in AD diagnosis, there is an estimated 1% increased 
risk in mortality, and AD continues to have a mortality of 25-
30%.2 The International Registry of Acute Aortic Dissection 
(IRAD) holds the largest database for AD presentation, 
imaging, and management. IRAD demonstrates that although 
clinical features haven’t changed in 20 years, imaging has 
been optimized, including that of echocardiography.3-5 

Emergency physicians must maintain a high index of 
suspicion and use available resources, including point-of-
care ultrasound (POCUS).

Stanford School of Medicine, Department of Emergency Medicine, Palo Alto, California
Kaiser Permanente Sacramento Medical Center, Department of Emergency Medicine, 
Sacramento, California

*
†

CASE REPORT
A 49-year-old male with a new diagnosis of hypertension 

presented to the ED after leaving against medical advice 
from an outside hospital due to waiting multiple hours for 
CTA imaging. He reported two days of sudden onset back 
pain associated with discomfort while swallowing, without 
blood pressure control at the prior hospital. Initial vital signs 
included a heart rate of 97 beats per minute, blood pressure 
of 184/100 millimeters of mercury, respiratory rate of 16 
breaths per minute, oxygen saturation of 95% on room air, 
and temperature of 98.2 degrees Fahrenheit. Physical exam 
revealed a patient in no acute distress, clear lung sounds, 
no murmur, and a soft, non-distended, non-tender abdomen 
with no palpable masses and symmetric distal pulses. 
Electrocardiogram showed normal sinus rhythm without 
ischemic changes.  

POCUS of the abdominal aorta and a transthoracic 
echocardiogram with lung views using a Sonosite Edge 5-2 
Megahertz (MHz) curvilinear and 5-1MHz phased array 
transducer, respectively, showed an abdominal aorta intimal 
flap with color Doppler differential between the true and false 
lumen (Images 1-4 and Video), normal cardiac contractility 
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CPC-EM Capsule

What do we already know about this clinical 
entity? 
Aortic dissection (AD) is a potentially fatal 
clinical emergency with diagnostic limitations. 
A high clinical suspicion is required.

What makes this presentation of disease 
reportable? 
Point-of-care ultrasound (POCUS) adds to the 
diagnostic process with both direct and indirect 
data, and can illustrate the definitive diagnostic 
sign for the diagnosis of AD.

What is the major learning point? 
POCUS can help identify AD with higher 
accuracy than chest radiograph, as well 
evaluate for other causes of chest pain. 

How might this improve emergency 
medicine practice? 
POCUS can aid the emergency physician 
in the evaluation of patients suspected of 
having an AD.

confirmed a Stanford type B AD originating between the left 
common carotid and the left subclavian artery extending through 
the chest and abdomen to the proximal bilateral common iliac 
arteries. He underwent medical management with stable repeat 
CTA on hospital day seven and was subsequently discharged.

DISCUSSION
Violation of the intimal layer of the aorta, allowing blood to 

dissect between the intimal and adventitial layers, defines AD. 
Further classification of AD includes which portions of the aorta 
are involved, with Stanford type A involving the ascending 
aorta and Stanford type B involving the descending aorta.6 It is 
a rare condition with a reported incidence of 2.9 per 100,000 
persons per year.7 Untreated AD mortality rates approach 25% 
at 24 hours and 75% by two weeks. Type B dissection treated 
medically carries a mortality of 10.7% while the mortality rate 
of those treated surgically being higher at 31.4%, mainly due to 
aortic rupture and visceral ischemia.3 

AD is a clinical diagnostic challenge. The presentation 
can vary from no deficits from organ damage to myocardial 
infarction and stroke. Approximately 6-15% of patients have 
no pain; however, they carry an increased mortality compared 

Image 1. Transverse view of abdominal aorta at its widest point 
measures 2.61 centimeters.

Image 2. Transverse (bottom) and longitudinal (top) views of 
abdominal aortic dissection with intimal flap floating in true lumen.

and ascending aorta size without pericardial effusion with poor 
visualization of the descending aorta, and a left-sided pleural 
effusion. A rapid diagnosis of AD was made, continuous blood 
pressure monitoring and control measures were implemented, 
and the vascular surgery service was consulted within minutes 
after ED arrival. Chest radiography (CXR) showed no acute 
cardiopulmonary disease. A stat CTA chest/abdomen/pelvis 
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when matched with the AD detection risk score,13,14 while 
troponin can be an indirect marker for patients with resultant 
myocardial ischemia. Advanced imaging would still be 
required.3,14 As with our patient, the absence of aortic dilation 
does not exclude AD diagnosis, with a normal CXR occurring 
in 12.4% of patients with AD and mostly in those who have a 
normal aorta size.3,15,16  However, pleural effusion on CXR is 
an independent predictor of mortality in type B dissection.17 
While there was no pleural effusion seen on our patient’s 
CXR, we did see a pleural effusion on POCUS.

The largest database of AD patients, IRAD, bases 
the diagnosis on medical history, imaging study, direct 
visualization at surgery, or post-mortem examination. It reviews 
patient presentation, lab testing, imaging studies, and AD 
management.3,18 Although CTA is the gold standard for AD 
diagnosis, emergency physicians order a CXR to screen for 
other causes while knowing there are specific CXR signs of AD. 
However, CXR for AD has limitations, including an inability 
to exclude AD and the absence of the classic CXR sign for 
AD, mediastinal widening, in 37.4% of patients with AD.3,19,20 
With imaging advances, there has been increased utilization of 
CTA (used as the initial imaging modality in 61% of patients), 
magnetic resonance imaging (MRI), and echocardiography 
(transesophageal [TEE] and/or transthoracic [TTE]), used as 
the initial imaging modality in 33% of patients.3,8,20 CTA and 
MRI imaging may not be readily available, while TEE requires 
mobilizing resources and sedation and cannot assess the 
abdominal aorta. Ultimately, IRAD showa that most patients 
required more than one imaging study.3,18

POCUS is readily available, provides rapid evaluation 
and dynamic imaging for emergency physicians, and lacks 
the need for contrast or ionizing radiation. It is most critical in 
patients with undifferentiated shock where a protocol exists 
that includes an evaluation of the heart, lung, and aorta.21 
TTE, lung, and transabdominal aorta POCUS views can show 
the following sonographic findings diagnostic of, or as a 
consequence of, AD: intimal flap separating the true and false 
lumens (sensitivity 67-79%; specificity 99-100%); aorta dilation 
(sensitivity 95%); intra-aorta thrombus; pericardial effusion 
(sensitivity 96%, specificity 98%); aortic regurgitation; wall 
motion abnormalities; and left pleural effusion (accuracy 93%) 
(Table).22-28 TTE has a sensitivity of 77-80% and a specificity 
of 93-96% for identifying proximal AD, while the sensitivity 
for distal AD is slightly lower.20 Abdominal aorta POCUS 
assessment for aneurysm has a sensitivity and specificity of 
over 98%, with abdominal AD assessment described in case 
reports.29-33 As seen in our patient, POCUS demonstrates the 
extent of the dissection, with color Doppler showing differences 
of blood flow between the true and false lumen, further 
increasing diagnostic sensitivity.34  

As opposed to CXR, POCUS is distinctly able to 
visualize an intimal flap, which is required for the definitive 
diagnosis of AD. The dynamic nature of POCUS allows for 

Image 3. Longitudinal view of abdominal aortic dissection with true 
lumen, intimal flap, and echogenic false lumen. Superimposed color 
Doppler demonstrating flow differences in true and false lumen of 
abdominal aortic dissection.

Image 4. Left coronal view of thoracic cavity showing anechoic 
(black) fluid above the diaphragm, indicative of pleural effusion.

with painful AD.7,8 The most common presenting complaint 
is severe, sharp chest pain and is more common with type A 
dissection; back and abdominal pain occurs more with type B 
dissection.3,8 Hypertension, present in up to 72% of patients 
with AD, is the most important risk factor and causes increased 
shear forces that propagate the dissection.3 Clinical variability 
contributes to emergency physicians’ suspicion for AD in 
confirmed cases being at only 43%.9 Our patient presented with 
new hypertension, back pain, and odynophagia, a rare clinical 
manifestation of AD discussed in only a few case reports.10-12 

  Timely lab and imaging tests for AD evaluation have 
limitations. Some evidence shows that D-dimer may help 
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Imaging sign Chest radiograph POCUS (views)
Intimal flap 
(definitive diagnosis of AD)

No Yes (PSL [aortic root and ascending aorta], PSL and 
AP4 [portions of descending aorta], suprasternal aortic 
arch, abdominal descending aorta)
(sensitivity 88-99%)

Intramural hematoma/thrombus 
(definitive diagnosis of AD)

Yes 
(sensitivity 49-63%)

Yes (PSL [aortic root and ascending aorta], suprasternal 
aortic arch, abdominal descending aorta)
(sensitivity 88%)

Left-sided pleural effusion Yes
(sensitivity 19%)

Yes (lung)
(sensitivity 94%)

Pericardial effusion/tamponade
(enlarged cardiac silhouette)

Yes
(sensitivity 26%)

Yes (SX, PSL)
(sensitivity 96%)

Wall motion abnormality No Yes (SX, PSL, AP4)
Thoracic aorta size/contour 
(wide mediastinum)

Yes
(sensitivity 49-67%)

Yes (PSL, suprasternal aortic arch)
(sensitivity 93%)

Abdominal aorta size No Yes (abdominal aorta)
(sensitivity 99-100%)

Table. Summary of chest radiography versus point-of-care ultrasound (POCUS) signs of non-traumatic aortic dissection.3,20,29,32,36-40

AD, aortic dissection; PSL, parasternal long; AP4, apical four chamber; SX, subxiphoid.

flap assessment in several angles and locations to ensure 
that flap motion is independent of surrounding structures, is 
pulsatile, and is contained within the aorta. Characterization 
of the false lumen of AD by POCUS involves visualization 
of a wedge-like angle where the flap meets the aortic 
wall (“beak sign”) and strand-like structures in the lumen 
(“cobwebs”).20 All of the above findings are seen in our 
patient, with case reports and case series that describe 
intimal flap visualization (Images 1-4 and Video).23-28 
POCUS applications, including those needed for AD 
evaluation, are part of the list of ultrasound applications 
expected for emergency physician training and privileging 
under the American College of Emergency Physicians.35 

There are inherent limitations to POCUS, particularly 
with regard to sonographer skill and experience, sonographic 
artifacts, and patient-centered challenges such as body habitus, 
bowel gas, and overall cooperation.20,27 Also, portions of the 
thoracic aorta cannot be visualized by POCUS and evaluation 
of intimal flap extension into smaller arteries is limited. 
Further investigation is needed to determine the true accuracy 
of POCUS with Type B AD diagnosis especially when it 
involves the abdominal aorta. Whether the list of direct and 
indirect sonographic signs independently or collectively 
should be used to increase diagnostic sensitivity requires 
further investigation.

CONCLUSION
AD is a rare, potentially fatal, and clinically difficult 

diagnosis. Subtle signs and symptoms, diagnostic challenges 
and limitations of CXR, and difficulties in obtaining 
timely definitive diagnosis using CTA, all contribute to 

diagnostic delays. As described in this case report, POCUS 
can accurately diagnose AD rapidly when multiple views 
are obtained that include the heart, lung, and thoracic 
and abdominal aorta in order to assess for the various 
sonographic signs for AD. 

Video. Transverse view of abdominal aortic dissection with 
intimal flap.

Documented patient informed consent and/or Institutional Review 
Board approval has been obtained and filed for publication of this 
case report.
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Emergency physicians are well versed in cerebral herniation, pathology that typically results from 
increased intracranial pressure; however, paradoxical herniation is less common and requires 
opposing treatments. We describe a case of paradoxical herniation following lumbar puncture in a 
patient with previous hemicraniectomy. The symptomatology was similar to cerebral herniation from 
intracranial hypertension and included lethargy, bradycardia, headache, and compression of brain 
structures on non-contrast head computed tomography. However, contrary to treatment modalities 
for intracranial hypertension, our management strategy aimed to reverse intracerebral hypotension. 
Treatment for paradoxical herniation involved increasing intracranial pressure using fluid resuscitation 
and Trendelenburg positioning. In the intensive care unit our patient received an epidural blood patch 
and hydration with resolution of his symptoms. [Clin Pract Cases Emerg Med. 2019;3(3):208-210.]

INTRODUCTION
The trajectory of elevated intracranial pressure and 

impending brain herniation is a disease process in which 
emergency physicians (EP) are trained and prepared to manage. 
Usual management strategies aim to reduce intracranial 
hypertension and include hypertonic osmotic agents, patient 
positioning with an elevated head of bed, manipulation of 
cerebral arterial blood flow through hyperventilation and surgical 
intervention. However, the process of paradoxical herniation is a 
lesser-known pathology for which the treatment is the contrary to 
standard therapies for cerebral herniation. Traditional treatments 
aimed at lowering intracerebral hypertension will worsen 
paradoxical herniation,1 making this a critical condition for EPs to 
understand. We present a case of paradoxical brain herniation 
presenting as a post-lumbar puncture (LP) headache in a 
hemicraniectomy patient. We highlight the underlying 
pathophysiology, risk factors, presentation, and emergency 
department (ED) management. 

CASE REPORT
A 19-year-old man presented to the ED with a persistent 

headache one week after a LP. His past medical history was 
significant for a stab wound to his left middle cerebral artery one 
year prior to presentation with surgical management of his injury 
requiring a left hemicraniectomy. His post-surgical course was 
complicated by synthetic skull infection and cranioplasty 

revision, and he was ultimately discharged without a bone flap. 
One month after discharge, he underwent LP in neurosurgery 
outpatient clinic for monitoring of previous fungal meningitis and 
evaluation of flap swelling. In the days following his LP, the 
patient began to develop a dull, holocephalic headache associated 
with photophobia, nausea, and vomiting. His headache was worse 
with sitting and standing. He denied fevers, weakness, or 
numbness. His caretaker noted he was more lethargic than usual, 
and the flap overlying his craniectomy site now appeared sunken. 
There was no new trauma reported. A week into his symptoms, 
he was referred to the ED for evaluation of post-LP headache. 

Vital signs on presentation to the ED were as follows: heart 
rate of 45 beats per minute, blood pressure of 93/73 millimeters 
of mercury, respiratory rate of 14 breaths per minute, and a 
temperature 37 degrees Celsius. He was drowsy but arousable 
and could answer simple questions. His presenting Glasgow 
Coma Scale was 14. Head examination revealed a sunken scalp 
flap overlaying the left anterior temporal craniectomy site 
without erythema, drainage or fluctuance. There was no 
evidence of new cranial trauma. His cranial nerve examination 
revealed no deficits, with symmetric and reactive pupils. He had 
full and symmetric strength in his upper and lower extremities 
with no obvious sensory changes. His cardiac exam was notable 
for bradycardia. His LP site was well appearing without 
leakage, erythema, bruising, or tenderness. The remainder of his 
examination was normal. Cerebrospinal fluid studies from 
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What do we already know about this clinical 
entity? 
Paradoxical herniation occurs in the setting 
of a cranioplasty when atmospheric pressure 
exceeds intracranial pressure, resulting in 
compression of critical brain structures.

What makes this presentation of disease 
reportable? 
This is a rare disease entity in cranioplasty 
patients resulting in cerebral herniation.  
However, interventions are opposite that 
of herniation syndromes more commonly 
encountered in intracranial hypertension.

What is the major learning point? 
Forces generating herniation in paradoxical 
herniation originate from a low pressure 
system. Management should be aimed at 
increasing intracranial pressure.

How might this improve emergency 
medicine practice? 
Recognition of important physical exam 
findings such as a sunken flap may provide 
early clues to this diagnosis, facilitating 
timely treatment and appropriate disposition.

earlier in the week were reviewed and showed zero white blood 
cells and zero red blood cells. 

In the ED, the patient underwent a non-contrast head 
computed tomography (CT), which demonstrated a 5 millimeter 
(mm) left-to-right midline shift with subfalcine herniation (Image 
1), sulcal effacement (Image 2), and soft tissue sinking consistent 
with paradoxical herniation. We placed the patient’s head of bed 
down, gave him one liter normal saline, metoclopromide for 
nausea, and acetaminophen and hydromorphone for pain control. 
Neurosurgery was emergently consulted and the patient was 
admitted to the intensive care unit (ICU). He underwent an 
epidural blood patch with anesthesia the next morning. Repeat 
non-contrast head CT one day later showed decreased midline 
shift from 5 mm to 3mm and improved sunken appearance of the 
left cerebral hemisphere. On hospital day two, his headache had 
improved and he was discharged in stable condition with plans 
for outpatient cranioplasty. Follow-up of his cerebrospinal fluid 
cultures revealed no fungal or bacterial growth. 

DISCUSSION
Decompressive craniectomy is a neurosurgical procedure in 

which part of the skull is removed in an effort to prevent brain 
herniation in the setting of severely elevated intracranial pressure. 
It is typically performed in patients with life-threatening 
traumatic brain injury,2,3 or extensive stroke.4 Once the primary 
neurologic insult has improved or resolved, most patients will 
undergo a cranioplasty in which the defect is closed either with 
the original bone or a prosthetic device. Cranioplasties typically 
occur days to weeks after the original craniectomy. In some 
patients, however, cranioplasty is not immediately possible. 

Without the rigid structure of the skull, these patients are at risk 
for developing a pressure gradient across the soft tissues of the 
head with respect to atmospheric pressure. Consequently, the soft 
tissues of the brain are susceptible to movement with relation to 
the falx, tentorium, and foramen magnum. When the supporting 
hydrostatic column of cerebrospinal fluid is altered (i.e., during a 
LP), brain tissue can shift as atmospheric pressure exceeds 
intracranial pressure. This is known as paradoxical herniation. 
The driving force is intracranial hypotension as opposed to 
intracranial hypertension. It is referred to as the “syndrome of the 
trephinated” or “sinking skin flap syndrome.”5

Some cases are provoked (i.e., in the setting of a LP or 
shunt placement); while others are spontaneous. Paradoxical 
herniation is typically encountered in the weeks to months 
after original craniectomy6 making this a potential 
complication seen by EPs. Paradoxical herniation results in 
physical compression of critical brain structures leading to 
headache, autonomic instability (including bradycardia), 
altered mental status, pupillary changes, and focal neurologic 

Image 1. Non-contrast axial head computed tomography (CT) 
image demonstrating sunken flap and midline shift. Image A is 
from seven weeks prior to patient’s emergency department (ED) 
presentation. He is status post left hemicraniectomy. His CT 
demonstrates a normal-appearing cranioplasty flap (arrow). In 
comparison, image B is from the day of patient’s ED presentation 
demonstrating flattening and depression at the area of skull defect 
(arrowhead) with a corresponding 5 millimeter left-to-right midline 
shift (star) concerning for paradoxical herniation.
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deficits. Unique physical exam findings include sinking of the 
skin overlying the craniectomy defect; however, not all cases 
will have a sunken flap.6

 As the forces generating herniation in paradoxical 
herniation originate from a low pressure system, management 
is focused on increasing intracranial pressure. This involves 
positioning the patient with the head of the bed down 
(Trendelenburg position), hydration with crystalloid, and 
discontinuing diuretics or hypertonic solutions.1 The patient 
should receive supportive care for nausea and pain. Intubation 
and advanced airway management may be necessary in severe 
cases. There have been reports of cases successfully treated 
with addition of a blood patch, a therapeutic used in our 
patient. In extreme situations, patients have had to return 
emergently to the operating room for cranioplasty.7

 Patients with paradoxical herniation should be admitted to 
the ICU and neurologic status closely monitored. Highly 
symptomatic patients with evidence of brainstem compression 
should be transferred to centers with neurosurgery consultation.3

CONCLUSION
Our case highlights a rare disease entity in craniectomy 

patients. Unlike herniation from elevated intracerebral 
pressures, paradoxical herniation is due to a low-pressure 
intracerebral state, resulting in compression of vital brain 
structures. It is important to inspect the contour and shape of 
craniectomy flaps. Management should be aimed at increasing 
the intracerebral pressure. 

Image 2. Non-contrast axial head computed tomography (CT) image 
demonstrating sulcal effacement. Image A is from seven weeks prior 
to patient’s emergency department (ED) presentation. He is status 
post left hemicraniectomy. His CT demonstrates a normal-appearing 
cranioplasty flap (arrow). In comparison, image B is from the day of 
patient’s ED presentation and demonstrates sulcal effacement (star).
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We describe the case of a patient presenting with odd neurologic symptoms initially thought to represent 
somatization who was found to have critical hypokalemia manifesting as hypokalemic non-periodic 
paralysis. It was determined that the patient had baseline hypokalemia as a function of alcohol abuse, 
exacerbated by self overmedication with hydrochlorothiazide for elevated blood pressure readings at 
home. The diagnosis was suspected when an electrocardiogram was obtained demonstrating a pseudo-
prolonged QT interval with ST depression, consistent with T-U wave fusion and a QU interval with an 
absent T wave.1 The patient received oral and intravenous potassium and magnesium supplementation 
with resolution of symptoms. [Clin Pract Cases Emerg Med. 2019;3(3):211-214.]

*
†

INTRODUCTION
We report a rare and unusual case of hypokalemic non-

periodic paralysis (HNPP) precipitated by thiazide diuretic 
overuse in the setting of alcoholic malnutrition. HNPP 
associated with thiazide diuretics is extremely rare and reported 
only sparingly in the literature. Unique features of this case 
include the patient’s non-specific presentation, pathognomonic 
electrocardiogram (ECG) changes, and the severity of the 
patient’s hypokalemia and associated hypomagnesemia. The 
patient had complete resolution of symptoms with electrolyte 
repletion in the emergency department (ED). We discuss the 
incidence and mechanism of hypokalemic paralysis and a 
detailed description of the patient’s presentation as a reminder 
for emergency physicians to consider HNPP in the differential 
diagnosis of patients treated with thiazide diuretics presenting 
with neurologic symptoms.

CASE REPORT
A 53-year old female with a history of alcohol abuse, 

anxiety, and hypertension presented to the ED with a chief 
complaint of “I think I’m having a stroke.” The patient reported 
inability to move her face or hands since awaking that morning, 
about 30 minutes prior to arrival. She was immediately assessed 
by physician and nursing staff after triage personnel initiated a 
rapid stroke evaluation.

On physical exam, the patient held her mouth immobile 
and partly open, even while talking. On neurologic exam, 
the patient’s hands and wrists appeared to be flaccid, with 

wrists held in passive flexion. Passive range of motion of all 
extremities was normal with no spasticity. Muscle strength 
was assessed at 1/5 in wrist flexion and extension, and 4/5 
throughout the remainder of the bilateral extremities. She was 
unable to comply with cerebellar testing due to weakness. There 
was no clonus. The rest of the physical exam was unremarkable, 
including vital signs, which demonstrated a heart rate of 96 
beats per minute, blood pressure of 136/88 millimeters of 
mercury, respirations of 16 breaths per minute, and pulse 
oximetry of 99% on room air. The patient was afebrile with an 
oral temperature of 97.6 degrees Fahrenheit.

On further history, the patient reported daily moderate 
alcohol abuse of 2-3 glasses of wine, with her last drink the 
evening prior. She had been poorly compliant with outpatient 
primary care follow-up and had not seen her primary care 
physician (PCP) in nine months. However, she had received 
multiple refills of her prescribed hydrochlorothiazide (HCTZ) 
25 milligrams (mg) twice daily, as well as sertraline 100mg 
daily, her only medications. The patient admitted to intermittent 
medication compliance, but stated that she had been taking 
extra doses of HCTZ recently due to elevated blood pressures 
noted on home sphygmomanometry, with an estimated daily 
dose of 50 – 75 mg of HCTZ.

The differential diagnosis was considered to be broad, 
including an anxiety reaction, somatization, intoxication, 
extrapyramidal side effects due to sertraline, or other metabolic 
derangements. Given her neurologic examination, a cerebral 
vascular accident was thought to be unlikely. Believing 
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What do we already know about this clinical entity? 
Hypokalemic paralysis is associated with genetic 
channelopathy or thyrotoxicosis. Symptoms of 
weakness or paralysis lead to respiratory failure and 
cardiac arrhythmias.

What makes this presentation of disease 
reportable? 
We present an unusual case of hypokalemic non-
periodic paralysis caused by potassium depletion 
that was related to drug side effects and compounded 
by malnutrition.

What is the major learning point? 
An electrocardiogram may give insight into the cause 
of vague weakness of unclear etiology, such as that 
caused by otherwise-benign thiazide diuretics.

How might this improve emergency medicine 
practice? 
This case reinforces the need for a high index of 
suspicion for electrolyte abnormalities in patients 
with alcohol use disorder or who present with 
vague weakness.

anxiety, somatization, and extrapyramidal side effects to be 
more likely, the treating physician administered 25mg of 
intramuscular diphenhydramine to the patient without any 
significant improvement. Laboratory studies were drawn and 
sent and an ECG obtained (Image).

The patient’s ECG was thought to be concerning for 
hypokalemia, which was confirmed when serum chemistry 
revealed a potassium level of 1.8 milliequivalents per liter 
(mEq/L) (normal 3.5-5.0 mEq/L). Additionally, the patient’s 
magnesium level was found to be critically low at 0.8 mEq/L 
(normal 1.5-2.5 mEq/L). Serum calcium level was 8.1 mg/
deciliter (dL) with an albumin level of 2.9 grams (g)/dL (normal 
3.4 – 5.4 g/dL). Corrected serum calcium was calculated to 
be 9.0 mg/dL (normal 8.5 – 10.2 mg/dL). Serum ethanol was 
undetectable and urine drug screen was negative. The patient’s 
sodium level was 134 mEq/L (normal 135-145 mEq/L). Her 
complete blood count, thyroid stimulating hormone, and 
creatine kinase were within normal limits. She had normal renal 
function. A presumptive diagnosis of HNPP was made and 
potassium and magnesium correction started through oral and 
intravenous (IV) routes.

Following administration of 40 mEq of oral potassium 
chloride, 20 mEq of IV potassium chloride, 800 mg of oral 
magnesium oxide, and 2 grams of IV magnesium sulfate, 
the patient had complete resolution of her symptoms and 
narrowing of corrected QT interval. Potassium and magnesium 
supplementation was continued and the patient was admitted for 
evaluation by internal medicine and nephrology.

The patient received additional magnesium and 
potassium supplementation, and subsequent serum chemistries 
demonstrated resolution of hypokalemia and hypomagnesemia. 
She was evaluated by nephrology, who felt that the cause of 
the patient’s electrolyte abnormalities was likely multifactorial, 
a function of diuretic abuse and alcoholic malnutrition. While 
congenital channelopathies were considered and thought to be 
possible, genetic testing was deferred. The patient’s HCTZ was 
discontinued in lieu of amlodipine 10mg daily and the patient 
started on 20 mEq daily potassium chloride supplementation. She 
was discharged to home and advised to obtain repeat laboratory 
testing with her PCP.
 
DISCUSSION

Hypertension is a major cause of morbidity and 
mortality in the United States. Thiazide diuretics are the most 
commonly prescribed anti-hypertensive medication. Thiazides 
are typically very safe and effectively lower blood pressure 
with few side effects or adverse events.2 Potential side 
effects do exist, however, including renal potassium wasting 
leading to hypokalemia. Thiazides work via disruption of 
sodium/chloride co-transporters in the distal tubule leading 
to increased sodium infiltrate. This increase leads to a 
surge in sodium resorption distally via sodium-potassium/
hydrogen counter transporters and a subsequent urinary loss 
of potassium. This loss of potassium and hydrogen ions can 

potentially lead to hypokalemia and metabolic alkalosis, a 
common co-occurrence.3

Given their mechanism of action, it is well-documented 
that non-potassium sparing diuretics, including thiazides, can 
cause hypokalemia. The first case of hypokalemic paralysis 
caused by thiazides was documented in 1958 in a man 
instructed to take 250 mg HCTZ twice daily for hypertension.4 
Potassium wasting has since been found to be dose-dependent, 
and current guidelines do not recommend a patient take more 
than a total of 100 mg HCTZ per day.

 Even with reduction in dosing, hypokalemia is a potential 
side effect in certain patients taking thiazides, and it is 
associated with increased mortality in hospitalized patients. 
Mild hypokalemia (between 3.5 and 3.0 mEq/L) is typically 
asymptomatic. Below 3.0 mEq/L, patients may experience 
muscle cramping, muscle weakness, myalgias, and malaise. In 
severe hypokalemia (less than 2.5 mEq/L), symptoms can include 
ECG changes, arrhythmias, and paralysis. 5 If left untreated, 
severe hypokalemia can lead to respiratory failure and fatal 
dysrhythmias. However, even in severe cases, up to 50% of 
patients are asymptomatic.6

In the presented case, the patient presented with paralysis 
and ECG changes due to hypokalemia from potassium wasting 
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due to medication-induced renal wasting in the presumed 
setting of alcoholic malnutrition. Hypokalemia as well as 
hypomagnesemia are frequently present in the alcoholic 
patient with prevalence of 12% and 30%, respectively.7 
Hypokalemic paralysis caused by loss of total body potassium 
is typically referred to as hypokalemic non-periodic paralysis. 
Another type of hypokalemic paralysis, caused by inherited 
channelopathies, is called hypokalemic periodic paralysis. 
In contrast to potassium wasting, the channelopathy causes a 
rapid shift of potassium into cells and subsequent paralysis.8 
Genetic channelopathy testing was considered in our patient, 
but was ultimately declined because of the other likely causes of 
hypokalemia including diuretic use and alcoholism.

 As stated above, the overwhelming majority of patients 
taking thiazides do not develop clinically significant 
hypokalemia. It is not completely understood why some patients 
are more sensitive to the potassium lowering effects of thiazides, 
but gastrointestinal absorption likely plays a role. Differences in 
dietary potassium intake and other factors affecting potassium 
absorption, such as chronic alcohol use, laxative use, and bulimia 
nervosa put a patient at higher risk for developing hypokalemia.9

It was the ECG obtained in this case that sparked initial 
concern for hypokalemia in this patient. Several classic 
hypokalemia ECG findings are noted in this case including 
diffuse ST depressions, as well as diffuse flattening of the T 
waves with the beginnings of T wave inversions in some lateral 
leads. Prominent U waves are seen following the flattened T 

waves in the precordial and lateral leads. The flattening of the 
T wave in conjunction with the prominent U wave can give the 
impression of an isolated prolonged QT, which should not be 
confused with the ECG manifestations of hypocalcemia. Not 
well visualized in this case is the increase in length and amplitude 
of the P wave or the significant T wave inversions which give a 
biphasic appearance to the TU segment. 

As outlined previously, thiazide-induced HNPP is driven 
primarily by whole body depletion of potassium. Successful 
treatment in this case (and severe hypokalemia in general) 
focuses on rapid repletion of potassium in addition to magnesium. 
Oral formulations of potassium chloride are generally preferred 
to their IV counterparts; however, the IV route should be used 
in patients unable to tolerate oral medication or with cardiac 
arrhythmias or acute respiratory failure.10 This patient received 
rapid IV infusion due to ECG changes concerning for a 
developing cardiac arrhythmia. 

Equally important to potassium administration is 
the requirement for magnesium coadministration to 
correct the hypomagnesemia that frequently accompanies 
hypokalemia. Potassium chloride administration is futile 
in the untreated hypomagnesemic patient as magnesium 
is critical in maintaining intracellular potassium levels.11 
Recommendations on repletion vary; however, administration 
of 2g IV magnesium sulfate, as was done in this case, is 
an accepted initial regimen. Further repletion will often be 
required over the following 24 hours.12 

Image. Electrocardiogram demonstrating a pseudo-prolonged corrected QT interval (522 milliseconds) with ST depression (red arrow), 
consistent with T-U wave fusion and a QU interval with an absent T wave (blue arrow).
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CONCLUSION
While hypokalemic periodic paralysis associated with an 

inherited genetic mutation or thyrotoxicosis is an infrequent but 
well-documented entity, hypokalemic paralysis associated with 
thiazide use – termed hypokalemic non-periodic paralysis – has 
little discussion in the literature. This case report demonstrates 
how a patient presentation that could have been dismissed 
as somatization was actually caused by a severe electrolyte 
abnormality, which can be associated with cardiac arrhythmia 
and respiratory failure. Hypokalemic non-periodic paralysis 
should be considered in the differential diagnosis for patients 
presenting with paralysis who are prescribed thiazide diuretics 
or other potassium-lowering medications. Clinicians should 
have a low threshold to investigate for hypokalemia in patients 
presenting with symptoms suggestive of paralysis.
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We present the case of a 75-year-old man with vague symptoms and hypotension found to be 
in electrical storm secondary to sustained ventricular tachycardia. The patient did not respond to 
intravenous amiodarone, magnesium, lidocaine, or four cardioversion attempts. This case illustrates 
the challenges in managing patients with electrical storm presenting to the emergency department. 
[Clin Pract Cases Emerg Med. 2019;3(3):215-218.]

INTRODUCTION
We present the case of a 75-year-old man who presented to 

the emergency department (ED) with the primary complaints 
of lightheadedness and blurred vision. The patient was found 
to be hypotensive and in ventricular tachycardia (VT) storm. 
Despite optimal medical therapy with intravenous amiodarone, 
magnesium, lidocaine, and a total of four cardioversions, the 
patient remained in sustained VT or electrical storm. This is 
defined as three or more sustained episodes of VT, ventricular 
fibrillation (VF), or appropriate implantable cardioverter-
defibrillator (ICD) shocks within a 24-hour period.1,2,3 VT, as in 
this case, is usually the abnormal rhythm, but VF can occur as 
well. Emergency physicians need to consider electrical storm in 
the setting of sustained VT, VF, or appropriate ICD shocks.

CASE REPORT
A 75-year-old man presented to the ED complaining 

of lightheadedness and blurred vision. The patient had a 
history of myocardial infarction, deep venous thrombosis, 
and hyperlipidemia. He stated he had taken a sildenafil pill 
earlier in the day. A few minutes after taking it, he became 
dizzy, lightheaded and experienced blurred vision. The patient 
denied chest pain, shortness of breath, palpitations, or nausea 
and vomiting. He denied extremity numbness, weakness, or 
change in speech. The patient’s medications included warfarin 
2.5 milligrams (mg) daily, simvastatin 20 mg daily, and 
sildenafil 100 mg as needed. 

Eastern Virginia Medical School, Department of Emergency Medicine, Norfolk, Virginia
Sentara Cardiology Specialists, Department of Cardiology, Norfolk, Virginia
Emergency Physicians of Tidewater, Norfolk, Virginia

*
†

‡

Physical exam revealed a pulse of 141 beats per minute, 
respiratory rate of 18 breaths per minute, blood pressure 84/48 
millimeters of mercury (mmHg), 96% oxygen saturation 
on room air, and that he was afebrile. The cardiac monitor 
revealed a wide complex tachycardia consistent with VT. He 
appeared comfortable and was able to converse without any 
problem. The head, eyes, ears, nose, and throat exam was 
normal. Examination of the heart revealed a tachycardic, 
regular rhythm without murmurs, rubs, or gallop. Auscultation 
of the lungs revealed clear, bilateral breath sounds. The 
abdomen was soft, nontender, and without guarding or 
rebound. The neurologic exam was completely normal.

A stat electrocardiogram (ECG) was obtained, blood 
drawn, an intravenous (IV) line established, and a portable 
chest radiograph (CXR) ordered. The ECG showed VT 
(Image). The patient was given amiodarone 150 mg IV and 
two grams of magnesium IV, without any change in the 
rhythm or blood pressure. Given his hemodynamic instability, 
the patient was given midazolam one mg IV in preparation for 
synchronized biphasic cardioversion. The pads were placed 
in the anterolateral position, and the patient was cardioverted 
with 100 joules (J), followed by 200 J, without any change 
in condition. The patient was cardioverted again at 360 J, 
without any change in rhythm or blood pressure. Finally, the 
pads were changed to an anterior/posterior placement and the 
patient cardioverted at 360 J, again without change. A one-liter 
bolus of Ringers lactate solution IV was administered.
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What do we already know about this clinical 
entity? 
Electrical storm is defined as three or more 
sustained episodes of ventricular tachycardia 
(VT), ventricular fibrillation (VF), or 
appropriate implantable cardioverter - 
defibrillator shocks within a 24-hour period.

What makes this presentation of disease 
reportable? 
Despite the fact this patient was hypotensive 
and in sustained ventricular tachycardia, 
he only complained of lightheadedness and 
blurred vision.

What is the major learning point? 
Electrical storm can present with only vague 
symptoms and be resistant to traditional 
medical and electrical therapy, and must be 
considered in the differential diagnosis of 
sustained VT or VF.

How might this improve emergency 
medicine practice? 
Emergency physicians must be aware 
of this uncommon, but life-threatening 
presentation of VT or VF, and how to 
manage appropriately.

At this point, cardiology was consulted; they recommended 
giving amiodarone 300 mg IV (in addition to the initial 150 
mg given). This was administered without any change in the 
patient’s condition. The cardiologist then evaluated the patient 
in the ED and gave adenosine six mg IV, followed by 12 mg IV, 
without effect. Cardiology then ordered lidocaine 100 mg IV 
bolus, again without any change in the patient’s status.

The basic metabolic profile and troponin I and T 
were normal. The patient was adequately anticoagulated 
with an international normalized ratio of 3.5 seconds. The 
complete blood count, hepatic panel, and magnesium level 
were all normal. The CXR showed streaky opacities in the 
right midlung zone, representing atelectasis, along with 
emphysematous changes.

The patient was admitted to the cardiac care unit with a 
diagnosis of VT refractory to amiodarone and cardioversion. 
He was continued on an amiodarone, lidocaine, and heparin IV 
drip. He was also started on a phenylephrine IV drip to keep 
the mean arterial pressure above 65 mmHg. Review of his 
most recent echocardiogram (ie, six months prior) showed a 
large area of thinning and akinesis involving the distal septum, 
apical and inferoapical walls, with an ejection fraction of 40%. 
Serial cardiac troponins were elevated, but were thought to be 
secondary to the multiple cardioversions in the ED.

The patient remained in VT, requiring IV pressor 
support for hypotension, but was otherwise asymptomatic. 
An electrophysiologist was consulted and recommended VT 
ablation with Impella support. The next morning, the patient 
was taken to the electrophysiology suite and intubated. 
Synchronized biphasic cardioversion at 125 J was performed, 
resulting in asystole. Atrial and ventricular pacing was 
immediately performed and capture obtained; the Impella 
device was placed and proper positioning confirmed. The 

Image. Electrocardiogram demonstrating monomorphic ventricular tachycardia in a patient with electrical storm.
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patient developed VT, which was terminated with a single 
biphasic cardioversion. The decision was made to abandon 
the ablation procedure due to the development of severe 
biventricular failure with low cardiac output. The patient was 
started on IV dobutamine and norepinephrine for the low 
cardiac output and weaned off the phenylephrine.  

Cardiothoracic surgery was consulted for possible surgical 
options. After careful review, given his condition and past 
medical history, they felt the patient was not an appropriate 
candidate for a durable mechanical assist device (i.e., 
ventricular assist device). Similarly, they did not think he was 
a candidate for extracorporeal membrane oxygenation, as he 
would have no exit strategy.  The family made the decision to 
provide comfort care only. The Impella device was turned off 
and the patient extubated; he died shortly afterwards.

DISCUSSION
This patient suffered from the electrophysiological 

phenomenon known as electrical storm. It is defined as 
three or more sustained episodes of VT, VF, or appropriate 
ICD shocks within a 24-hour period.1,2,3 Ventricular 
tachycardia is the culprit arrhythmia in the majority of 
cases, but VF can also be seen. In one study examining the 
causative arrhythmia in patients with electrical storm by 
interrogation of their ICD, VT was identified as the causative 
arrhythmia in 52% of cases, and VF in the remaining 48%.4 
Interestingly, previous smaller studies had identified VF 
as the cause in only 14-40% of cases.5,6,7 Sustained VT 
presenting as electrical storm is usually monomorphic and 
associated with structural heart disease. It is typically due 
to electrical wave front re-entry around a fixed anatomic 
barrier, such as scar tissue following a myocardial 
infarction.3 In this situation, the abnormal re-entrant 
circuit is initiated and maintained due to the abnormal 
conduction present in scarred myocardium.8 The severity of 
the presentation and degree of hemodynamic compromise 
depends on several factors, including the ventricular rate, left 
ventricular function, the presence and degree of heart failure, 
and any loss of atrioventricular synchrony.3,9 

In contrast, polymorphic VT is most often associated 
with acute ischemia, but can occur in its absence. Other 
risk factors for polymorphic VT include a prolonged QT 
interval, myocarditis and hypertrophic cardiomyopathy. If the 
electrical storm is secondary to polymorphic VT with a long 
QT interval, acquired causes must be considered, including 
electrolyte imbalance (i.e., hypokalemia, hypomagnesemia), 
hypothyroidism, and medications that prolong the QT interval 
(i.e., erythromycin).3 Similar to polymorphic VT storm, VF 
storm can occur, with ischemia as the primary cause. In general, 
in the setting of an acute coronary syndrome, the electrical 
storm most likely involves polymorphic VT or VF, as opposed 
to monomorphic VT. Additional risk factors for polymorphic 
VT/VF storm include history of hypertension, prior myocardial 

infarction, ST-segment changes at presentation, and chronic 
obstructive pulmonary disease. 1 

One of the diagnostic challenges of electrical storm 
is its ability to present with a wide variety and severity of 
symptoms, ranging from lightheadedness and palpitations, to 
chest pain and cardiac arrest. In our case, the patient presented 
with vague, nonspecific complaints. Our patient specifically 
denied chest pain, shortness of breath, or palpitations. He also 
did not appear to be in any acute distress and was oriented, 
calm, and conversant throughout his ED visit, despite being 
tachycardic and hypotensive.

The first step in successfully managing these patients is 
correctly diagnosing the causative arrhythmia. In addition to 
the three ventricular arrhythmias previously discussed, the 
emergency physician must be able to distinguish supraventricular 
tachycardia (SVT) with aberrancy from VT. This most often 
occurs in patients with a bundle branch block, a ventricular 
preexcitation syndrome (i.e., Wolff-Parkinson-White), or a rate-
related aberrancy.3 It is critical the clinician not use the patient’s 
hemodynamic status to distinguish between the two. Patients with 
VT storm can present hemodynamically stable and with only 
vague, nonspecific complaints. It is much safer to assume that a 
patient presenting with an ambiguous, wide-complex tachycardia 
has VT, especially if they have a history of structural heart 
disease.3 Treating SVT with aberrancy with a calcium-channel 
blocker in a patient actually experiencing VT can result in cardiac 
arrest and death. 

Next, the clinician needs to determine if the patient is 
hemodynamically stable. For hemodynamically unstable 
patients with VT or VF, cardioversion or defibrillation is the 
initial treatment. If the patient is awake and mentating, consider 
administering a short-acting benzodiazepine (i.e., midazolam) 
prior to cardioversion. One case report found the use of propofol 
for sedation prior to cardioversion was associated with both the 
conversion and suppression of VT in a patient with electrical 
storm.8 The initial shock should be with 200 J on a biphasic 
defibrillator, or 360 J for a monophasic. The usual advanced 
cardiac life support (ACLS) algorithm is followed, including 
high-quality cardiopulmonary resuscitation, airway management, 
epinephrine, and amiodarone. If the patient is hemodynamically 
stable, it is important to distinguish monomorphic VT from 
polymorphic VT. While the initial treatment for the two can 
be the same (i.e., IV amiodarone), if polymorphic VT is the 
causative rhythm, then the provider needs to simultaneously 
consider (and treat if present) reversible causes, such as 
electrolyte abnormality or ischemia. 

Given the infrequency of electrical storm, early cardiology 
consultation is recommended. Increased sympathetic activation 
has been implicated in the generation of electrical storm, whereas 
sympathetic blockade has been shown to prevent VF and sudden 
cardiac death.8 One study comparing sympathetic blockade for 
the treatment of VT storm to standard ACLS therapy found 
that sympathetic blockade with left stellate ganglion blockade, 
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esmolol or propranolol significantly reduced both the number of 
VT/VF episodes and the mortality rate.8,10  

After initial stabilization, patients should undergo catheter 
ablation of the arrhythmogenic foci of their electrical storm. They 
should be continued on antiarrhythmic medication, given the risk 
of recurrence of ventricular tachydysrhythmias. Unfortunately, 
patients who survive electrical storm are at much higher risk of 
recurrent ventricular tachydysrhythmias and death.

CONCLUSION
Electrical storm is an electrophysiologic condition consisting 

of three or more sustained episodes of VT, VF or appropriate 
ICD shocks within a 24-hour period.1,2 It can present with a wide 
variety of clinical complaints, from mild to life-threatening, 
and these patients are at high risk for acute decompensation and 
death. Emergency physicians must be able to recognize and 
appropriately treat electrical storm. Initial therapy is guided by the 
patient’s presenting arrhythmia, hemodynamic status, standard 
ACLS therapy, and early cardiology involvement.

Documented patient informed consent and/or Institutional Review 
Board approval has been obtained and filed for publication of this 
case report.
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Capsaicin, the active component of chili peppers, is an alkaloid that causes tissue irritation and 
burning especially upon contact with mucous membranes. While favored in certain cuisines around 
the world, it has also been weaponized in the form of pepper sprays and bear repellents. When 
significant capsaicin exposures occur, patients may present to the emergency department; thus, 
providers should be prepared to manage these cases effectively. In this case report we discuss an 
unusual exposure of capsaicin to the vaginal mucosa with successful treatment. [Clin Pract Cases 
Emerg Med. 2019;3(3):219-221.]

INTRODUCTION
In 2017 the American Association of Poison Control 

Centers reported 2,229 exposures to capsicum-containing 
peppers, 215 of which were treated in a healthcare facility. An 
additional 3,320 exposures to capsicum defense sprays were 
reported, and 833 of these sought medical care.1 Pepper sprays 
are prevalent and commercially available in the United States. 
They contain the active ingredient oleoresin capsicum, which 
is an oily extract composed primarily of capsaicinoids. These 
hydrophobic, fat-soluble phenols are produced by chili 
peppers and elicit significant pain and burning upon tissue and 
mucous-membrane exposure.2 Capsaicinoids act as a direct 
irritant, in addition to causing secondary neurogenic 
inflammation elicited by capsaicin’s (Figure) interaction with 
sensory neurons via the vanillin receptor subtype 1 (TRPV).3 
The hydrophobic nature of these compounds explains why 
water and other hydrophilic solvents are minimally effective 
in alleviating their noxious effects.4 

While oral mucosal exposures to capsaicin are fairly 
common, other body areas can be affected in situations such 
as military training, police actions, and self-defense where 
non-lethal means of subduing individuals is required. Effects 
vary based on the anatomic site involved. Dermatological 
exposures induce burning, hyperalgesia and erythema. 
Ophthalmic effects include blepharospasm, conjunctivitis, 
corneal erosions, and periorbital edema, whereas inhalation 
often results in dyspnea and a burning sensation in the chest.5,6 

*

†

Stanford University Medical Center, Department of Emergency Medicine, 
Palo Alto, California
Kaiser Permanente Medical Center, Department of Emergency Medicine, 
Santa Clara, California

Figure. Capsaicin molecular structure, C18H27NO3.
C, carbon, H; hydrogen; N, nitrogen; O, oxygen.

Various strategies for neutralizing the pain and burning of 
capsaicin exposure have been explored including baby shampoo, 
mixtures of detergent solutions, milk, topical anesthetics, and 
antacid solutions such as calcium carbonate.7 Specialized 
decontaminants such as Sudecon wipes have been developed, as 
well as SABRE Decon and BioShield sprays commonly used by 
law enforcement. These methods use detergents, surfactants, or 
other hydrophobic molecules with the ability to displace and 
neutralize the compound. The following case report describes an 
unusual capsaicin exposure and subsequent effective treatment in 
the emergency department (ED).

CASE REPORT
A 22-year-old female presented to the ED with the chief 

complaint of severe vaginal pain and burning. The patient 
reported that she was a security guard who routinely carried 
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What do we already know about this clinical 
entity? 
Capsaicin is a hydrophobic, fat-soluble 
compound that acts as a direct irritant to 
mucosal surfaces, causing significant pain 
and burning upon exposure.

What makes this presentation of disease 
reportable? 
This is an unusual exposure of capsaicin 
to the vaginal mucosa with a unique and 
effective means of management.

What is the major learning point? 
Capsaicinoids are best displaced by 
hydrophobic solutes. Furthermore, topical 
anesthetics such as lidocaine are effective in 
temporarily alleviating pain via inhibition of 
sensory neurons. 

How might this improve emergency 
medicine practice? 
This report adds to the emergency physician’s 
toolbox by providing a quick and effective 
means of managing an exposure to capsaicin 
with frequently available products.

pepper spray in her bag. She was not aware that the canister 
had discharged into the bag containing personal items 
including tampons. When the patient subsequently inserted the 
tampon she immediately experienced severe vaginal mucosal 
burning that was not relieved after removal of the tampon; so 
she sought medical care. The time of exposure to ED arrival 
was approximately 20 minutes.

Initial presentation revealed a patient in significant 
distress, crying out in pain. Vital signs were notable for mild 
tachycardia and otherwise within normal limits. Pertinent 
exam findings included labial and vaginal erythema and 
extreme sensitivity. The pepper spray canister was analyzed 
and found to contain capsaicin without other significant 
irritant or corrosive additives.

Analgesia was attempted with four milligrams (mg) of 
intravenous (IV) morphine, which had no observed effect over 
a 15-minute period. Management was then directed towards 
neutralizing and displacing the capsaicin from the mucosa. A 
medium-sized, disposable plastic speculum was obtained and 
lubricated with 2% lidocaine jelly while two tampons were 
presoaked in cold, pasteurized 2% skim milk. After patient 
consent, a standard speculum exam was performed, which was 
notable for vaginal mucosal erythema without ulcerations or 
bleeding. The saturated tampons were then placed in-line 
within the vaginal canal and the speculum was removed 
leaving the tampons in place with the strings externalized to 
permit easy removal. An icepack and milk-soaked towel were 
then placed over the groin.

The patient rapidly achieved significant pain relief 
within 5-7 minutes with a reported reduction in her pain 
scale from 10/10 to 3/10.  After an approximately 
15-minute dwell time the tampons were removed; the 
patient was observed for a brief period and then discharged 
to home in stable condition.
 
DISCUSSION

Pain management in the ED commonly involves IV and 
oral medications. This case, however, highlights the fact that 
topical irritants can be more effectively managed via direct 
anesthesia and displacement of the offending compound. 
Topical anesthetics such as lidocaine alleviate pain through 
inhibition of sensory neurons via sodium channel blockade. 
Viscous preparations more effectively adhere to the involved 
tissue, but will be absorbed by mucosal tissue so it is 
important to keep in mind the toxic dose based on patient 
weight. Furthermore, lidocaine uptake will be increased in 
abraded tissue and should be kept in mind. Toxicity can occur 
at doses over 5-7 mg per kilogram and may result in cardiac 
arrhythmias or seizures.

Strategies to directly displace an irritant must take into 
account the nature of the compound. Hydrophilic substances 
such as water will have little to no efficacy in displacing 
hydrophobic molecules such as capsaicin from sensory 

receptors. Milk, on the other hand, is readily available in the 
hospital setting and contains the hydrophobic protein casein, 
which effectively displaces capsaicin, quickly relieving pain. 
Ten percent glucose solutions, also readily available in the 
ED, have additionally been shown to decrease the pain 
associated with capsaicin exposure; however, this has only 
been studied in the oral cavity and may not be generalizable to 
other areas of the body.8 

As with all patient chemical exposures, measures should 
be taken to limit healthcare worker contamination. 
Appropriate personal protective equipment such as gloves, 
gowns, and face shields should be used.

CONCLUSION
While capsaicin exposure is not uncommon and typically 

involves the face, this case illustrates a novel approach to 
managing an unusual case of vaginal mucosal involvement 
and presents effective strategies for pain management using 
readily available therapies. As emergency physicians we must 
be prepared to quickly adapt to challenging cases and think 
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outside the box. The ideal or most accessible treatment may 
not always be in your department’s medical cabinet.

Documented patient informed consent and/or Institutional Review 
Board approval has been obtained and filed for publication of this 
case report.
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Dermatomyositis is an inflammatory condition characterized by proximal muscle weakness and classic 
skin manifestations. The severity of these symptoms, however, can vary greatly. Here we present the 
case of a woman with a particularly severe form of the cutaneous signs. It is important to recognize 
the potential severity of this condition as the uncontrolled progression of this disease can lead to 
respiratory compromise and cardiac involvement. [Clin Pract Cases Emerg Med. 2019;3(3):222-225.]

INTRODUCTION
Dermatomyositis is an idiopathic, inflammatory 

condition characterized most commonly by proximal muscle 
weakness and a variety of skin manifestations.1 The hallmark 
dermatologic findings are Gottron’s papules and heliotrope 
eruptions, but the presence and severity of these findings can 
vary greatly and do not always correlate with other systemic 
symptoms.2-3 Described below is the case of a woman with 
a particularly severe exacerbation in the setting of recent 
medication cessation.

CASE REPORT
A 53-year-old female with a history of heart failure, 

chronic obstructive pulmonary disease, and biopsy-proven 
diagnosis of dermatomyositis presented to the emergency 
department (ED) with a one-week history of worsening 
shortness of breath, periorbital edema, diffuse pain, and 
intensely pruritic rash. She reported recent abrupt cessation 
of her prednisone due to concern for complications related 
to long-term steroid use to include lumbar spine fracture, as 
well as methicillin-resistant Staphylococcus aureus cellulitis 
that required intravenous (IV) antibiotics. Regarding her 
rash, she reported that it had been present since diagnosis of 
dermatomyositis in 2011; however, the rash had varied in 
intensity depending on medication regimen and compliance.

On arrival, the patient was in moderate distress secondary 
to pain but was speaking in full sentences. On presentation her 
vital signs were as follows: afebrile at 98.4 degrees Fahrenheit, 
tachycardic to 108 beats per minute, respiratory rate 18 beats 
per minute, oxygen saturation 100% on room air, blood 
pressure 138/73 millimeters of mercury, and reported 10/10 

University of Texas Health Science Center at San Antonio, Department of 
Emergency Medicine, San Antonio, Texas

pain diffusely, but worse on face and scalp. Physical exam was 
significant for severe rash with erythematous and violaceous 
macules and patches of excoriation and lichenification over her 
scalp, face, neck, chest, abdomen, back, and on dorsal surface 
of arms, with the worst areas on her scalp (Image). Her exam 
was notable for severe excoriations of the scalp resulting in 
serosanguinous drainage. There was significant periorbital 

Image. Severe excoriations and rash over upper chest, scalp, and 
arm respectively.
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What do we already know about this clinical entity? 
Dermatomyositis is an autoimmune condition with 
a wide spectrum of severity. Most treatments only 
manage symptoms, attempt to slow the progression, 
and prevent complications.

What makes this presentation of disease reportable? 
We present a case of dermatomyositis of particular 
severity that demonstrates the importance of helping 
patients overcome obstacles to compliance.

What is the major learning point? 
Dermatomyositis, in severe cases, can produce 
significant scarring, pain, and risk of infection.

How might this improve emergency medicine 
practice? 
Providers need to recognize the spectrum of 
presentations, enabling us to both treat exacerbations 
and provide education and follow-up to help patients 
long-term.

edema resulting in difficulty opening her eyes voluntarily. 
The skin on her arms was sclerosed, making it difficult to 
obtain dependable vascular access, eventually necessitating 
placement of a central venous catheter in her right internal 
jugular. She had mild contractures at both elbows bilaterally 
and was unable to fully extend her arms. Her lower extremities 
were notable for 1+ non-pitting edema to her knees. Her 
abdomen was soft and non-tender, and although the rash was 
present on her abdomen, the skin was not as sclerosed as the 
scalp, face, and extremities. The rest of her physical exam was 
relatively normal with clear lung sounds, no abnormal heart 
sounds, and an unremarkable neurological exam.

The patient was given 125 milligrams IV 
methylprednisolone, one liter (L) bolus of normal saline, and 
pain control medication. Laboratory results revealed alkaline 
phosphatase 246 international units per liter (IU/L), B-type 
natriuretic peptide 585 picogram/milliliter, hemoglobin 
7.8 grams per deciliter, hematocrit 26.9%, and erythrocyte 
sedimentation rate 54 millimeters per hour. The remaining 
laboratory values were as detailed in the Table.

The patient was admitted and remained in the hospital for 
seven days. She received a course of IV steroids, and we obtained 
repeat punch biopsies. The biopsies demonstrated thickening of 
the basement membrane with dermal fibrosis, superficial vascular 
ectasia, and underlying septal-predominant panniculitis – features 
consistent with dermatomyositis. Dermatology and rheumatology 
follow-up appointments were made for the patient prior to 
discharge, but as of writing this report the patient had not kept 
her appointments and was not answering phone calls. Attempts 
are still being made to contact this patient for follow-up and 
continuation of treatment.

DISCUSSION
According to a database review study out of Ontario, 

Canada, only 3.3% of ED visits over a five-year period 
presented with a primary dermatologic complaint – 
approximately half of which were for a soft tissue infection 
rather than autoimmune pathologies. Of that 3.3%, only 4% 
required inpatient admission, making severe dermatologic 
conditions a relatively rare occurrence in the ED.4

When evaluating patients who present to the ED 
with a diffuse rash such as found in this case, many other 
conditions must be considered. Patients with systemic 
lupus erythematosus (SLE) can also present with facial 
erythema and photosensitive eruptions. SLE, however, 
will often spare the nasolabial folds and lacks the 
pronounced muscular involvement classically seen with 
dermatomyositis.5 Scalp dermatomyositis can also appear 
similar to cutaneous findings seen in psoriasis. However, 
psoriasis does not exhibit the poikilodermatous changes 
typically present in dermatomyositis, a characteristic 
exemplified in the case presented here.6 One must also 
consider infectious etiologies or, of more concern, 

a bacterial infection superimposed on a pre-existing 
autoimmune rash. In this case, while it was impossible to 
differentiate erythema caused by her chronic skin condition 
from erythema that could indicate infection, there were no 
other findings concerning for a concurrent infection (i.e., 
leukocytosis, fever, hypotension).

Dermatomyositis is a rare condition that affects an 
estimated two in 100,000 annually in the general population 
and has a 2:1 female predominance.7 The exact pathogenesis is 
not fully understood, but much of the literature demonstrates 
type 1 interferons and/or antibody and complement mediated 
damage to myofibrils and capillaries.8-10 Research into the 
development of the condition is made difficult by the low 
incidence of the disease. The paucity of large, randomized 
control studies makes standardized, targeted therapy especially 
difficult; most treatment regimens still focus on high-dose 
glucocorticoids and immunosuppressants. 

Contributing to the confusion surrounding the disease 
is the variable expression of symptoms among patients. 
The severity of the rash will vary from Gottron’s papules 
to a generalized erythroderma with variation presumably 
attributed to protective factors, genetic allotypes, and how 
quickly treatment was initiated after diagnosis.11-12 Clinical 
features that have been associated with a worse outcome 
include the following: delay in initiation of treatment for 
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Lab Result
Complete blood count

 White blood cell 7.35 K/mcL
 Hemoglobin 7.8 g/dL
 Hematocrit 26.9 %
 Platelets 469 K/mcL

Complete metabolic panel
 Sodium 137 mmol/L
 Potassium 3.2 mmol/L
 Chloride 102 mmol/L
 Carbon dioxide 30 mmol/L
 Blood urea nitrogen 7 mg/dL
 Creatinine 0.38 mg/dL
 Glucose 132 mg/dL

Liver
 Aspartate aminotransferase 48 U/L
 Alanine aminotransferase 19 U/L
 Alkaline phosphatase 246 U/L
 Bilirubin (total) 0.6 mg/dL
 Albumin 2.0 g/dL

Cardiac
 B-type natriuretic peptide 585 pg/ml
 Troponin <0.030 ng/ml

Other
 Creatine kinase 53 U/L
 Lactic acid 1.6 mmol/L
 Lipase 259 U/L
 Erythrocyte sedimentation rate 54 mm/hr

K/mcL, thousands per microliter; g/dL, grams per deciliter; mmol/L, 
millimoles per liter; mg/dL, milligram per deciliter; U/L, units per liter; 
pg/ml, picograms per milliliter; ng/ml, nanograms per milliliter; mm/hr, 
millimeter per hour.

Table. Initial laboratory results for patient with dermatomyositis.

more than six months after onset of symptoms; significant 
muscular weakness at presentation; dysphagia; respiratory 
muscle weakness; interstitial lung disease; cardiac 
involvement; and associated malignancy.13-17 Despite the 
need for more information and the variable presentation, 
increased recognition and rapid initiation of treatment has 
led to an increased rate of remission and an improved five-
year mortality for these patients. From 1971 to 1985, the 
five-year survival rate for inflammatory myopathies was 
52-65%, but improved to 75-95% in studies from 2001 to 
2006. Among the causes of death in this population, the most 
common are malignancies, infection, respiratory failure, and 
cardiovascular disease.18

The case of the patient presented here was a 
particularly serious one. Of the known features associated 
with poor prognosis, our patient demonstrated almost all of 
them. While she seemed to have been started on treatment 
soon after diagnosis in 2011, she had, at best, intermittent 
treatment due to long periods of non-compliance. Muscular 
weakness was not a predominant feature at the time of 
this presentation, but the presence of contractures in her 
bilateral upper extremities and a documented history of 
proximal upper extremity weakness were concerning for 
a poor prognosis. She also had a documented history of 
dysphagia with repeated neurologic evaluation. These 
factors combined with her existing comorbidities placed 
her at significant risk for poor outcome.

CONCLUSION
Dermatomyositis is a rare, incompletely-understood 

condition that presents with characteristic cutaneous findings. 
The patient discussed here presented with a severe form of 
the rash. It is likely that the severity of her condition was due 
in significant part to poor compliance and other social issues 
that prevented her from participating in treatment. Given 
the wide spectrum of severity seen in dermatomyositis, 
there remains much work to discover effective, affordable 
treatment. While not a common occurrence in the ED, it 
is still of vital importance for emergency physicians to 
recognize dermatomyositis exacerbations when they present. 
Given that it is a progressive disease, delays in treatment 
or misdiagnosis can lead to devastating changes that affect 
quality of life (scarring, expensive therapies, etc.), and can 
increase risk of death.

Documented patient informed consent and/or Institutional Review 
Board approval has been obtained and filed for publication of this 
case report.
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We report a case of polymethylmethacrylate cement pulmonary embolism (PE) that occurred two 
days following a minimally invasive kyphoplasty procedure. Our patient developed non-specific rib 
pain postoperatively followed by dyspnea, prompting presentation to the emergency department. The 
polymethylmetacrylate cement was visualized on initial chest radiograph and further characterized 
using computed tomography. The patient was admitted and anticoagulation started, later having an 
uncomplicated hospital course. The polymethylmethacrylate cement has a well-documented history 
of leakage and other postoperative complications. Cement PE, while rare, can present similarly to 
a thrombotic PE and requires adequate long-term anticoagulation with close follow-up. [Clin Pract 
Cases Emerg Med. 2019;3(3):226-228.]

INTRODUCTION
Vertebral compression fractures make up approximately 

one half of all osteoporotic fractures in the United States 
(U.S.), affecting over 700,000 people per year.1 Patients with 
compression fractures often experience severe pain that may 
limit mobility, increase morbidity, and can be a significant 
source of healthcare resource utilization. Multiple treatment 
modalities have been used including medical management, 
pain management, physical therapy, bracing, and surgery. The 
surgical therapies consist of minimally invasive techniques 
such as percutaneous balloon kyphoplasty and vertebroplasty, 
where a cement polymer is injected into the vertebrae to 
stabilize the osseous structure. There are estimated to be over 
25,000 kyphoplasty and vertebroplasty procedures performed 
in the U.S. each year, and they can be associated with severe 
intra- and postoperative complications.2 This case report 
highlights one of the rarer but often more severe complications, 
polymethylmethacrylate (PMMA) pulmonary embolism (PE). 

CASE REPORT
A 43-year-old male construction worker with a history 

of chronic back pain and recent kyphoplasty two days prior, 
presented to the emergency department (ED) for the second 
time that day for dyspnea. The patient had been seen in the ED 
earlier in the day by another provider for nonspecific lower back 
and flank pain that was medically treated with improvement of 

St. Lucie Medical Center, Department of Emergency Medicine, Port St. Lucie, Florida

symptoms. A few hours after arriving home, the patient became 
dyspneic and returned to the ED for evaluation. 

On physical examination, he appeared to be mildly 
tachypneic. His blood pressure was 105/71 millimeters of 
mercury, pulse 86 beats per minute (BPM), respiratory rate 
20 breaths per minute, and oxygen saturation of 95% on room 
air. He did not appear to be in respiratory distress with no 
accessory muscle use. Lungs were clear to auscultation but 
mildly diminished. He exhibited no wheezing, rhonchi, or 
rales. The heart sounds were regular, with no audible murmur. 
Abdomen was soft and nontender, with positive bowel sounds. 
There was no midline spinal tenderness. He had several well-
healing, non-erythematous paraspinal puncture wounds from 
the kyphoplasty procedure two days prior. The rest of his 
physical exam was unremarkable. 

Initial workup consisted of basic metabolic panel, complete 
blood count, troponin, electrocardiogram (ECG) and a chest 
radiograph (CXR). When we applied the Wells criteria for PE, 
the patient scored 1.5 for having had a surgery in the previous 
four weeks. This score put him in the low-risk group with a 1.3% 
chance of PE.1 The ECG showed a normal sinus rhythm at 85 
BPM. The CXR revealed pulmonary cement embolism with mild 
vascular crowding and atelectasis at the lung bases (Image 1). 
With this finding, a computed tomography angiography of the 
chest was ordered, which revealed cement in distal pulmonary 
arteries consistent with cement emboli along with patchy, 
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Image 1. Chest radiograph of a 43-year-old male depicting 
multiple hyperdense opacities (arrows) with vascular crowding 
and atelectasis at lung bases.

Image 2. Computed tomographic angiogram of the chest of 
a 43-year-old male depicting hyperdense material in distal 
pulmonary arteries (arrows) consistent with cement emboli.

ground-glass opacity worrisome for infiltrate (Image 2). The 
patient was immediately treated with heparin and admitted to the 
hospital for continued management. While there, he was treated 
according to guidelines for thrombotic PEs and started on six-
month warfarin therapy. He was discharged home two days later. 

DISCUSSION
Kyphoplasty and vertebroplasty are two common surgical 

techniques used in stabilization and repair of vertebral 
compression fractures. The procedures are similar in that 
they use a cement, such as PMMA, which is injected into the 
vertebral body and allowed to harden. Kyphoplasty differs 
by first employing a balloon that is inflated in the vertebral 
body prior to the cement injection. This allows for height 
restoration of the affected vertebrae. The procedures themselves 
are minimally invasive, but the efficacy of kyphoplasty and 
vertebroplasty in osteoporotic vertebral fractures continues to 
be controversial. Two randomized, placebo-controlled trials 
found no significant benefit over conservative management.2,3,4,5 
In 2010, as part of its clinical practice guidelines, the American 
Academy of Orthopaedic Surgeons strongly recommended 
against vertebroplasty for patients who present with an 
osteoporotic spinal compression. Since taking that stance, there 
have been several newer, unblinded trials and meta-analyses 
published that contradict the initial findings..

6,7,8 
Cement extravasation is the most common and well-

known complication of both vertebroplasty and kyphoplasty 

CPC-EM Capsule

What do we already know about this clinical 
entity? 
Polymethymethacrylate pulmonary 
embolism is a rare but known complication 
of kyphoplasty. It has been reported 
in orthopaedic literature but rarely in 
emergency medicine.

What makes this presentation of disease 
reportable? 
There have been very few reports of this 
disease entity in emergency medicine 
literature, so increasing awareness of post-
kyphoplasty complications is essential.

What is the major learning point? 
The novelty of this disease, along with the 
morbidity and mortality if left untreated, 
makes early recognition important.

How might this improve emergency 
medicine practice? 
Early recognition of polymethylmethacrylate 
pulmonary embolism can lead to better 
patient outcomes.
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with rates as high as 41% and 18%, respectively.9,10 This 
leakage can cause damage to surrounding nerve and tissues, 
irritation of nerve roots, PE, and even reports of cardiac 
tamponade. The literature research revealed that the risk 
of PE ranges from 3.5-23%, with vertebroplasty leakages 
being more common and more significant..

11 Treatment in 
these cases has not been well defined, but the consensus is 
to proceed according to guidelines of thrombotic PEs. Initial 
heparinization and six months of continuous warfarin therapy 
is recommended in symptomatic peripheral and asymptomatic 
central PE along with admission for clinical observation and 
close follow-up. In rare instances of central symptomatic PE, 
surgical embolectomy may be considered..

11 

CONCLUSION
This report highlights the importance of recognizing 

cement PE in a postoperative kyphoplasty patient presenting 
for non-specific chest complaints in an otherwise healthy 
individual and minimal PE risk factors. 

Documented patient informed consent and/or Institutional Review 
Board approval has been obtained and filed for publication of this 
case report.
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The postpartum population is one with a unique physiologic profile that predisposes these patients 
to rare and often life-threatening conditions. Herein, we discuss a case of a 37-year-old, multiparous 
female who presented to the emergency department with vague chest discomfort 14 days after 
delivering her sixth child via vaginal delivery. The patient was found to have elevated cardiac 
biomarkers and was ultimately diagnosed with pregnancy-related spontaneous coronary artery 
dissection (P-SCAD). This case report discusses the evaluation, pathophysiology, workup, and 
management of P-SCAD. [Clin Pract Cases Emerg Med. 2019;3(3):229-232.]

INTRODUCTION
Pregnancy-related spontaneous coronary artery 

dissection (P-SCAD) is a rare complication in the 
postpartum patient, but it is the most common cause of 
acute coronary syndrome (ACS) in young females without 
coronary artery disease.1,2 Those suffering from P-SCAD 
typically present with signs and symptoms similar to ACS.2,3 
We report a case of a postpartum female who presented 
to our emergency department (ED) with atypical signs of 
ACS and ultimately was diagnosed with P-SCAD. This case 
exemplifies the need for the emergency physician to keep 
a broad differential diagnosis for the postpartum patient as 
these patients comprise a unique population and may not 
always present in a typical manner.

CASE REPORT
A gravida 6, para 6, 37-year-old, well-appearing female 

presented to our ED approximately two weeks postpartum 
after a term, singleton vaginal delivery with a chief complaint 
of non-specific chest pain for one week. Her chest pain was 
substernal, intermittent, sharp, and non-radiating. It was 
exacerbated with certain movements and positions such 
as picking up her children and lying supine. Associated 
symptoms were shortness of breath and palpitations. Her 
pregnancy was complicated by gestational diabetes requiring 
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subcutaneous insulin therapy and iron deficiency anemia 
requiring transfusion of one unit of packed red blood cells. 

The patient’s family history was significant for a brother 
who required a cardiac stent for coronary artery disease at 
the age of 40 and her mother who developed cardiovascular 
disease later in life. The patient’s physical exam and vital 
signs were unremarkable. However, given her family history 
of early onset of coronary artery disease and being 14 days 
postpartum, we pursued a cardiopulmonary workup. The 
initial workup was notable for an electrocardiogram (ECG) 
that demonstrated normal sinus rhythm with left axis deviation 
and a chest radiograph that revealed trace pleural effusions 
with an enlarged cardiac silhouette. Labs were significant for 
microcytic anemia: hemoglobin 10.5 grams per deciliter (g/
dL) (12.1-15.1 g/dL) and hematocrit 33% (34.9-44.5%) and 
an initial troponin I elevated at 0.92 nanograms per milliliter 
(ng/mL) (<0.03 ng/mL). A repeat troponin I was 2.81ng/mL. 
A chest computed tomography angiography (CTA) did not 
reveal pulmonary embolism but confirmed pleural effusions. 
Cardiology was consulted and elected to take the patient for 
angiogram due to the rising troponin and negative CTA. 

Coronary angiogram revealed a spontaneous dissection 
extending to the junction of the distal third left anterior 
descending artery (Images 1 and 2). Due to the extensive 
nature of the dissection, the interventional cardiology team 
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What do we already know about this clinical 
entity? 
Increased cardiovascular risk and anomalies 
are linked to the pregnant and postpartum 
states due to the hormonal and hemodynamic 
demands of pregnancy.

What makes this presentation of disease 
reportable? 
This presentation is reportable as the patient 
presented with rather vague symptoms, worse 
with movement, as opposed to an acute onset 
with “tearing” chest pain.

What is the major learning point? 
Pregnant and post-partm spontaneous 
coronary dissection may present variably 
and with vague symptoms. It is important to 
understand this unique population.

How might this improve emergency medicine 
practice? 
This may result in faster identification of 
the disease process and lead to quicker 
intervention and better outcomes for pregnant 
or postpartum patients.

from the ostia of both the left main and the right main 
coronary arteries all the way to the distal end of all of 
the coronary tree. A five-vessel CABG was performed 
successfully and the patient was discharged postoperative 
day six. 

DISCUSSION
The term dissection refers to the separation of the 

arterial wall layers, creating an additional channel for blood 
to flow, which is called a false lumen. This false lumen 
can collapse upon the true lumen causing occlusion.2-5 
Coronary artery dissection can be characterized as primary 
(spontaneous) or secondary, the latter being more common.4 
It has been cited that SCAD has a strong association with 
pregnancy and those suffering from connective tissue 
disorders.2,4,5,6 Although the exact cause of P-SCAD is still 
under investigation, studies postulate that the physiological 
cardiac demands of pregnancy, hormonal changes in 

Image 1. Selective left coronary angiogram in the right anterior 
coronary oblique caudal projection showing the proximal 
portion of a spontaneous dissection in the left anterior 
descending artery (arrows).

Image 2. Right anterior oblique caudal projection showing the 
proximal portion of a spontaneous dissection in the left anterior 
descending artery extending to the junction of the middle and 
distal thirds of the left anterior descending artery (arrows).

consulted cardiothoracic surgery, which deemed it more 
appropriate that the patient undergo coronary artery bypass 
grafting (CABG). It was intraoperatively that she was 
found to have bilateral spontaneous coronary dissections 
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estrogen and progesterone, and the hemodynamic strains of 
labor and delivery contribute to the development of intimal 
wall tears and degeneration within coronary artery walls. 
Despite having some cardioprotective effects, estrogen 
may play a role in upregulating the release of matrix 
metalloproteinases and contributing to the loss of structural 
support. Increased progesterone levels weaken the arterial 
wall by disrupting the normal corrugation of elastic 
fibers and degradation of medial wall collagen. Recurrent 
exposures to high levels of estrogen and progesterone, 
as seen in multiparity, can have additive effects to the 
degeneration of the arterial wall.2,3,4,7 

Although P-SCAD can affect women considered peripartum, 
the highest incidence occurs during the postpartum period. 
According to a retrospective review of the Mayo Clinic’s SCAD 
registry by Tweet et al., nearly all of the women diagnosed with 
P-SCAD presented within the 12 weeks following delivery, 
and the greater majority within one week postpartum.1,7 When 
compared to other women of childbearing age in the United 
States. population, those who developed P-SCAD were more 
likely to have suffered from pre-eclampsia and had undergone 
treatment for infertility. They were also more likely to be 
multiparous; however, there was no significant difference 
between these two groups in terms of number of childbirths. 
Only a small percentage of those suffering from P-SCAD showed 
risk factors or predisposing health conditions that are typical of 
non-pregnancy related SCAD, such as fibromuscular dysplasia, 
antiphospholipid syndrome, Marfan syndrome, connective tissue 
dysplasia, and Ehlers-Danlos syndrome.1,3 

The most common signs and symptom are those similar to 
ACS.1-3 According to one study, which compiled data from the 
three largest literature reviews of P-SCAD, the most common 
presentations included chest pain, dyspnea, acute myocardial 
infarction, congestive heart failure, ventricular arrhythmia, 
sudden cardiac death, and cardiogenic shock.3 Eliciting a medical 
history will often show no other predisposing risk factors for 
cardiovascular disease other than the patient being postpartum.8 

Findings consistent with P-SCAD are ST-segment elevation 
myocardial infarction (STEMI), non-STEMI, left main or 
multivessel SCAD, or a left ventricular dysfunction of less than 
35%.3 Workup may demonstrate ischemic changes on ECG, 
pericardial tamponade, or elevated cardiac biomarkers.3,6 In a 
majority of cases, ECG will show ST-segment changes in a left 
coronary artery system distribution.1,8 Diagnosis is confirmed 
with coronary angiography as CTA has inadequate spatial 
resolution to visualized SCAD in smaller coronary arteries. 

Current management of P-SCAD is controversial and 
without clear guidelines.1,2 P-SCAD may be treated with 
conservative therapy, percutaneous coronary intervention 
(PCI), temporizing measures such as extracorporeal membrane 
oxygenation or CABG surgery for the most severe cases.7-12 
Conservative management may be considered in patients who 
have no evidence of ongoing ischemia and no significant stenosis 

on cardiac catheterization. This management includes the use 
of heparin, beta blockers, calcium channel blockers, nitrates, 
and antiplatelet therapy. However, these therapies are often 
only short-term solutions. PCI is often the treatment of choice 
for involvement of a single vessel and CABG is preferred in a 
patient with multi-vessel dissection, complex lesions, or failed 
PCI.3 Treatment is chosen on a case by case basis depending on 
severity of the dissection(s), amount of salvageable myocardium, 
and the overall clinical presentation.

This case report brings to light a postpartum female 
with multiple risk factors for P-SCAD who presented 
with vague and poorly explained chest pains. We pursued 
a workup due to her risk factors, which placed her into a 
higher risk subpopulation. The purpose of this case report 
is to highlight the need for recognition of risk factors for 
a certain condition such as P-SCAD as these factors may 
sometimes (as in our case) be the only heralding findings of 
a case that spurs a workup in a certain direction.

CONCLUSION
P-SCAD is a rare condition that is under-represented in the 

emergency medicine literature. The patient discussed in our case 
represents a novel presentation of P-SCAD. Without obtaining 
a thorough and complete history, a clinician may have easily 
misdiagnosed her with reflux or postpartum musculoskeletal 
pain. This case demonstrates that not all patients with P-SCAD 
present with obvious signs and symptoms of ACS. The threshold 
to work up a postpartum female presenting with poorly explained 
symptoms of acute coronary syndrome should be low, and 
P-SCAD should be on the differential no matter how innocuous 
the presentation.

Documented patient informed consent and/or Institutional Review 
Board approval has been obtained and filed for publication of this 
case report.
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Sudden, painless vision loss in patients with stroke risk factors is suspect for central retinal artery 
occlusion (CRAO), an ophthalmic emergency that in addition to ocular treatment warrants a thorough 
neurologic and vascular evaluation. In addition to the high risk of concurrent stroke, carotid artery 
stenosis and occlusion is often overlooked during the initial evaluation. Here we report a case of 
CRAO with concurrent ipsilateral complete left internal carotid artery (ICA) occlusion and right ICA 
critical narrowing, dissection and pseudoaneurysm, which subsequently improved with prompt 
hyperbaric oxygen therapy. [Clin Pract Cases Emerg Med. 2019;3(3):233-236.]

INTRODUCTION
Known commonly as a “stroke of the eye,” central retinal 

artery occlusion (CRAO) presents with sudden, severe, painless 
monocular visual loss, and is an ophthalmic emergency. While 
the presentation is rare (the incidence of CRAO is estimated 
around 1.9/100,000 in the United States) the consequences can 
be dire.1 The strong association between CRAO and stroke is 
well known, and prompt evaluation of the carotid arteries is 
paramount in order to expedite definitive treatment, especially 
since ipsilateral carotid artery disease is known to occur in 50% 
of these patients.2,3 

CASE REPORT
A 66-year-old male with known history of hypertension 

and hypothyroidism presented to the emergency department 
(ED) with sudden, painless loss of vision in his left eye of 
two hours duration. The patient reported that he had sneezed 
four times in rapid succession and then stated he lost vision 
in his left eye, but experienced no eye pain. The patient then 
drove himself to the ED. He denied any other accompanying 
symptoms on extensive review of systems. Examination 
revealed 20/30 vision in his right eye with corrective lenses 
(eyeglasses), but no light perception in his left. The left pupil 
did not have any direct light response but had preserved 
consensual response. Consensual light response was absent 
in the right pupil, but direct response was preserved. Point-
of-care ocular ultrasound was performed but did not reveal 

San Antonio Military Medical Center, Department of Emergency Medicine, Fort 
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any apparent abnormality. The patient had no other focal 
neurological deficits and was found to be in normal sinus 
rhythm on electrocardiogram. Tonometry was not available 
at this facility nor were ophthalmologic services. A head 
computed tomography (CT) without contrast showed no acute 
hemorrhage or apparent infarct and he was sent emergently to 
the ophthalmology clinic at the tertiary care hospital several 
miles away in consultation with the receiving ophthalmologist.

In the ophthalmology clinic, the patient was confirmed to 
have multiple arterial thrombi with characteristic cherry-red 
spot on exam consistent with CRAO. He was then transferred 
directly from the ophthalmology clinic to the hyperbaric 
chamber for hyperbaric oxygen therapy. Upon the initial dive 
at 33 feet of therapy he began seeing letters and his vision 
continued to improve after one hour at 60 feet. Vision in the 
affected eye improved from solely light perception to 20/50 
at 24 hours, with subsequent resolution of symptoms. Shortly 
thereafter, while inpatient he received CT angiography of the 
neck and head (Image), which revealed complete left internal 
carotid artery (ICA) occlusion at its origin with retrograde 
filling of the distal cervical and intracranial portions. The right 
ICA showed regions concerning for dissection with associated 
pseudoaneurysm formation, with another region just distal 
with critical narrowing of the cervical internal carotid artery to 
approximately one millimeter.

Several days later the patient underwent successful 
transcarotid artery revascularization in the operating room.
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What do we already know about this clinical 
entity? 
Central retinal artery occlusion is an 
ophthalmic emergency which requires both 
prompt neurologic and ophthalmic evaluation 
and advanced imaging.

What makes this presentation of disease 
reportable? 
Data on treatment efficacy for tissue 
plasminogen activator, hyperbaric treatment, 
and anterior chamber paracentesis is limited.

What is the major learning point? 
Hyperbaric oxygen therapy is an underutilized 
treatment, and if available, should be strongly 
considered within eight hours.

How might this improve emergency medicine 
practice? 
After central retinal artery occlusion is 
recognized, perform advanced imaging, and 
in conjunction with ophthalmic consultation, 
consider hyperbaric oxygen.

as soon as possible. In at least one study, 32% had acute or 
subacute brain infarct seen on imaging.11 Given the propensity 
for arterial occlusion and severe carotid stenosis (up to 40% 
of patients), we would recommend CT angiography of the 
neck and head be done as well, which is consistent with 
current guidelines.12 One study demonstrated that nine of 
nine patients with CRAO had angiographically demonstrable 
ipsilateral carotid artery disease.13 As magnetic resonance 
imaging is more time consuming, it was this team’s opinion 
that it could be done while inpatient.

Treatment for CRAO targets acute reperfusion of the central 
retinal artery; however, the exact choice of treatment is still a 
matter of debate. In this case, the physicians chose hyperbaric 
treatment and achieved vision recovery. The use of this modality 
is relatively rare; it is offered only 7% of the time, even though 
based on the American Heart Association classification of 
evidence, treatment of CRAO with hyperbaric oxygen therapy 
is Level IIb.14,15 Literature review demonstrates that overall 
65% of cases have shown improvement when treated with 
hyperbaric oxygen, although it is apparent that a significant 
portion of patients will benefit from oxygen alone. Given the 
relative ubiquity of supplemental oxygen and relatively low risk, 

Image. Computed tomography angiography of the head and neck 
in coronal (right) and axial (left) views demonstrating complete 
occlusion of the left internal carotid artery (ICA) (arrows) and 
critical narrowing of the right ICA (arrowhead), in a patient with 
right central retinal artery occlusion.

DISCUSSION
In the setting of sudden, painless vision loss, the 

diagnosis of CRAO must be at the top of the differential, as 
it portends the most vision- and life-threatening underlying 
diagnosis and with associated high mortality. Typical 
patients have severe monocular visual loss, with 80% of 
patients having a visual acuity of 20/400 or worse as a result 
of loss of blood supply to the inner retinal layers.4 Analogous 
to ischemic cerebral stroke, the pathology is thromboembolic 
and the majority are due to carotid artery disease, primarily 
due to atherosclerotic plaques. As demonstrated in this case, 
one cannot neglect carotid stenosis (and the heart) as other 
potential sources of emboli. 

Risk factors mimic those of cerebral stroke and include 
hypertension, diabetes mellitus, carotid artery disease, 
coronary artery disease, a history of transient ischemic attacks 
or cerebral vascular accidents, and smoking tobacco, among 
others.5 In fact, atherosclerotic disease is the leading cause 
of CRAO in patients aged 40-60 years.6 There have also been 
several case series of CRAO during and post angiography 
and stenting.7,8 Patients typically present with crippling 
monocular vision loss, and clinicians should focus on detailed 
ophthalmic and neurologic exams. As in this case, the classic 
“cattle trucking” or “box-carring,” which is a discontinuous 
appearance of the vessels due to segmentation of the blood 
column in the arteries, and the cherry-red spot in the macula, 
may be difficult to see without a dilated fundoscopic exam.8 

Given the emergent nature of the condition, swift imaging 
and treatment is critical. It is suspected that irreversible retinal 
damage occurs without recovery of vision within six and a 
half hours, although animal models show partial recovery 
only up to 240 minutes.9,10 Given these constraints, it is critical 
to obtain an expeditious CT to assess for intracranial infarct 
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it seems logical to place the patient on 100% oxygen by nasal 
cannula or non-rebreather upon presentation. However, if there 
is no significant improvement with normobaric oxygen within 
15 minutes, one algorithm proposes to proceed immediately to 
hyperbaric oxygen at two atmospheres of pressure.16 

As with most instances of ischemia, the colloquialism 
“time is vision” may apply here as well. Best outcomes 
likely result when applied within the first eight hours from 
the onset of visual impairment.17 The most widely studied 
treatment is tissue plasminogen activator, which binds to 
the site of the thrombus and facilitates the conversion of 
plasminogen to plasmin to dissolve the clot. Given the 
similarities between ischemic stroke and CRAO, it does 
seem biologically plausible it would be effective. It would 
appear, however, that data on the subject are mixed, with 
at least two large reviews demonstrating improvement of 
visual acuity as well as relative safety, and two other large 
multicenter randomized controlled trials failing to show the 
same but demonstrating severe side effects including the 
feared complication of intracranial hemorrhage.9,18-22 Another 
treatment that is well described and commonly used although 
its efficacy is unproven, is anterior chamber paracentesis. 
It functions to lower intraocular pressure to increase 
dilatation of the retinal arteries due to vascular tortuosity 
produced from distortion of the globe.23 Unfortunately, a 
2009 Cochrane review found no treatment modality is more 
effective than placebo.24  

Even after treatment, if any, these patients remain at high 
risk for ischemic stroke, with the incident rate ratio peaking at 
one to seven days after CRAO and remaining elevated for the 
first 30 days.25 

CONCLUSION
Prompt recognition of CRAO symptoms should be 

followed by a detailed neurologic and vascular evaluation 
for concurrent stroke and carotid artery stenosis or 
occlusion. These patients are also at risk for ischemic 
events after treatment, largely because atherosclerotic 
disease is the primary underlying diagnosis for both 
conditions. Hyperbaric oxygen is an underused treatment 
modality with promising results. Patients presenting to 
the ED within eight hours of symptom onset should be 
considered for this therapy. This case highlights the high 
risk to these patients, which requires intensive workup 
and admission from the ED and while inpatient, as well 
as provides further evidence for the successful use of 
hyperbaric oxygen treatment.

Documented patient informed consent and/or Institutional Review 
Board approval has been obtained and filed for publication of this 
case report.
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Pelvic congestion syndrome (PCS) is an uncommon illness that is typically diagnosed after 
chronic pelvic pain. We present a case of superficial thrombosis of pelvic veins from PCS that 
presented to the emergency department (ED) as a previous diagnosis of pelvic abscess with 
cellulitis. PCS was diagnosed in the ED by computed tomography after an abnormal point-of-
care ultrasound. Here we describe this unusual presentation and our approach to the diagnosis. 
[Clin Pract Cases Emerg Med. 2019;3(3):237-239.]  

INTRODUCTION
Pelvic congestion syndrome (PCS) has been estimated to 

account for 33% of chronic pelvic pain.1 The diagnosis of PCS 
is typically defined as chronic pelvic pain lasting greater than 
six months with visible congestion of pelvic veins.2 PCS usually 
affects multiparous women in the reproductive age group. There 
have been no reported cases in menopausal women, which may 
be related to the decline in estrogen that leads to venous dilation.3

While the pathology is unclear, multiple cases of PCS have 
been described in patients with gross dilatation, incompetence, 
and reflux of the ovarian veins. Pregnancy can be associated 
with up to a 50% increase in venous capacity, resulting in venous 
incompetence. 4 Thus, it stands to reason that PCS is related to 
these venous changes, supporting the potential link between 
multiparity and PCS. However, as all women with venous 
congestion do not have pelvic pain, a causal relationship has not 
been established.

CASE REPORT
A 52-year-old woman with a history of chronic deep vein 

thrombosis (DVT) on warfarin, presented to the emergency 
department (ED) for expedited incision and drainage (I&D) 
of a mons pubis abscess. She complained of progressively 
worsening mons pubis pain, redness, and swelling for the prior 
week. The patient had been seen by her primary care physician 
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at the onset of symptoms and diagnosed with a mons pubis 
abscess. She was prescribed oral antibiotics (sulfamethoxazole/
trimethoprim) and scheduled for an I&D later that day with a 
general surgeon. However, due to intractable pain after sexual 
intercourse the previous night, she presented to the ED to have 
it drained sooner. She denied any systemic symptoms including 
fevers, chills, nausea, vomiting, dysuria, hematuria, vaginal 
bleeding, or unusual vaginal discharge. In addition, the patient 
reported intermittent lower abdominal pain for years, which had 
not recently changed. On further questioning she admitted to not 
being compliant with warfarin on multiple episodes in the past, 
but was compliant at the time of presentation.

Physical exam revealed a middle-aged obese female in no 
acute distress. Vital signs on presentation were significant for a 
temperature of 36.1 degrees Celsius, pulse rate of 66 beats per 
minute, and a blood pressure of 166/82 millimeters of mercury. 
Evaluation of the genitalia revealed a warm, indurated, fluctuant, 
5 centimeter (cm) x 5cm x 4 cm left mons pubis area of swelling 
with moderate tenderness to palpation, and overlying induration. 
Point-of-care ultrasound (POCUS) revealed multiple fluid-filled 
tubular structures tracking into the abdomen and left femoral vein 
with intermittent areas of color flow. 

Given the unusual ultrasound appearance, a computed 
tomography (CT) of the abdomen and pelvis with intravenous 
contrast was ordered along with laboratory studies. White blood 
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What do we already know about this clinical 
entity? 
Pelvic congestion syndrome (PCS) is 
a diagnosis of exclusion for chronic 
pelvic pain thought to be associated with 
dilation of venous system.

What makes this presentation of disease 
reportable? 
Inflammatory changes may confuse the 
provider into treating as an infectious 
etiology rather than a purely vascular one.

What is the major learning point? 
The use of point-of-care ultrasound can 
help correctly guide care in cases such 
as this one where the differential includes 
such different etiologies.

How might this improve emergency medicine 
practice? 
This case presentation may spur 
providers to think of PCS as an 
alternative to pelvic abscess.

cell count and international normalized ratio were 8.8x10(3)/
microliters and 2.9 respectively. CT revealed multiple prominent 
collateral venous vessels over the mons pubis and lower 
abdominal wall consistent with PCS (Image 1and 2). I&D was 
not performed and vascular surgery was consulted. Vascular 
surgery noted a superficial venous thrombosis within the 
collection of the mons pubis vessels resulting in a clinical picture 
similar to a mons pubis abscess. 

The patient was provided outpatient follow-up with vascular 
surgery for monitoring and potential thrombectomy. She was also 
counseled on medication compliance. At follow-up, the pain and 
swelling had resolved with hot compresses and continuation of 
anticoagulation therapy.  

DISCUSSION
In the ED it can be easy to anchor on a diagnosis made 

by an outpatient provider and continue the treatment without 
being critical of the proposed plan. This patient presented to the 
ED with a diagnosis and a treatment plan already in motion. 
A POCUS and thorough history were enough to raise our 
suspicion and we ordered further studies. This practice should 
be applied to all suspected abscesses but especially those in the 
pelvic area of female patients. 

In venous congestion of the pelvis, two closely related 
entities may present as chronic pelvic pain: PCS and vulvovaginal 
varicosities.5 While the pathophysiology of these two conditions 
is not fully understood the end result is vascular insufficiency 
of the pelvic venous system. The etiology for vulvovaginal 
varicosities is multifactorial. Some of the factors linked to 
vulvovaginal varicosities are proximal venous obstruction, lack of 
valves in the vulvovaginal veins, and a relative hyperestrogenic 
state during pregnancy.6,7 These factors lead to venodilation and 

venous insufficiency seen on vulvovaginal varicosities. Similarly, 
PCS is associated with dilation and incompetence of the ovarian 
veins. No specific causative mechanism has been identified; 
however, factors similar to the ones seen on vulvovaginal 
varicosities are believed to play a role.7

   Although there could have been an infectious component 
to our patient’s presentation, as would be the case with cellulitis, 
abscess, or suppurative thrombophlebitis, the etiology was 
primarily vascular. It was important to differentiate these two 
entities since the management varies. This becomes even more 
critical if the patient is anticoagulated as our patient was, given 
her history of chronic DVTs. 

CONCLUSION
This case demonstrates the unusual presentation of 

PCS with the appearance of mons pubis abscess. While the 
treatment for PCS is not one normally started in the ED, 
the patient can be counseled on treatment and directed to 
the correct specialist once the diagnosis is made. The utility 
of POCUS in PCS is not yet known, but as in our case it 
completely changed the diagnostic and therapeutic plan.

Image 1. Sagittal cross-section of computed tomography of 
abdomen and pelvis with intravenous contrast demonstrating 
dilated pelvic veins (arrow) near the mons pubis.
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Documented patient informed consent and/or Institutional Review 
Board approval has been obtained and filed for publication of this 
case report.

Image 2. Axial view of computed tomography of abdomen and pelvis 
with intravenous contrast demonstrating fat stranding (arrows) caused 
by inflammation from thrombophlebitis.
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Stevens-Johnson syndrome (SJS) is a mucocutaneous reaction typically brought on by medications 
or infections. The diagnosis of SJS is typically made when patients present with a variable appearing 
rash and involvement of the oral, ocular, or genital mucosa. However, there are rare reports 
of atypical or incomplete SJS. These cases are usually associated with children infected with 
Mycoplasma pneumoniae, which presents with severe mucositis but no rash. Herein, we report the 
first case of adult incomplete SJS brought on by sulfonamide antimicrobial use without clinical or 
laboratory evidence of M. pneumoniae infection. [Clin Pract Cases Emerg Med. 2019;3(3):240-242.]   

INTRODUCTION
Stevens-Johnson syndrome (SJS) is a rare, mucocutaneous 

reaction that affects two to seven per million people per year and 
is often precipitated by medications and infections.1 Women, 
human immunodeficiency virus-infected patients, and those 
with cancer are disproportionately affected.2,3 It is characterized 
by skin rash and the involvement of the oral mucosa, genitals, 
or conjunctivae, but rare presentations of incomplete SJS are 
reported in children after Mycoplasma pneumoniae infection.4 
Here, we report the first case of oral and ocular SJS without 
skin lesions in a healthy adult after exposure to an antibacterial 
sulfonamide without M. pneumoniae infection. 

CASE REPORT
A 25-year-old African-American male with a history of 

diabetes presented to our emergency department (ED) with eye 
irritation, painful mouth sores, and difficulty swallowing. Three 
weeks prior to this visit, he was seen at a local ED for a small 
abscess on the posterior neck and treated with a 10-day course of 
trimethoprim/sulfamethoxazole (TMP-SMX). He did not begin 
this antibiotic for three days and took it intermittently over the 
next three weeks. He returned to the local ED two weeks after the 
first visit for symptoms of sore throat and lip swelling. This was 
attributed to a food allergy, and he was discharged with a five-
day course of prednisone. He returned to the same institution two 
days later with worsening lip swelling and new mouth sores. He 
was prescribed nystatin suspension for presumed oral candidiasis 

Wake Forest School of Medicine, Department of Emergency Medicine, Winston-Salem, 
North Carolina

that he took with the prednisone and remaining TMP-SMX for 
two days prior to arriving at our ED.

He arrived at our institution with two remaining tablets 
of TMP-SMX and complaining of worsening lip swelling, 
mouth sores, eye irritation, and difficulty swallowing over 
the two days since his last visit to the local ED. Vital signs 
on presentation were a temperature of 38.6 degrees Celsius, 
blood pressure 132/73 millimeters of mercury, heart rate 
115 beats per minute, respiratory rate 16 breaths per minute, 
and pulse oximetry 99% on room air. His review of systems 
was positive for odynophagia, sore throat, and eye irritation; 
negative for cough, rash, joint pain, or genital irritation. 
Physical examination showed injected conjunctiva bilaterally 
with sloughing (Image 1); visual acuity was intact. The mouth 

Image 1. Injected conjunctiva with epithelial sloughing. Patient 
consent was given to use this photo.
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What do we already know about this clinical 
entity? 
Rare cases of incomplete Stevens-Johnson 
syndrome having only mucositis without 
rash occur in children infected with 
Mycoplasma pneumoniae. 

What makes this presentation of disease 
reportable? 
We report the first case of oral and ocular 
SJS without skin lesions in a healthy 
adult after exposure to an antibacterial 
sulfonamide and without Mycoplasma 
pneumoniae infection. 

What is the major learning point? 
Pay careful attention to new or recently 
completed medications in patients 
complaining of skin or isolated mucous 
membrane complaints.

How might this improve emergency 
medicine practice? 
Awareness that incomplete Stevens-
Johnson syndrome can occur in adults 
as well as children will help clinicians 
identify precipitating agents and avoid 
delays in diagnosis.

with M. pneumoniae being the most common infectious agent 
associated with SJS among all age groups.5

Mucositis without skin involvement is an extremely rare 
variation of SJS most often seen in children infected by M. 
pneumoniae.4,7 Isolated mucositis is also a rare complication 
associated with combining TMP-SMX and methotrexate.8 
However, our case is the first reported instance of isolated 
mucositis in an adult, brought on by a single medication 
known to cause SJS without clinical or laboratory evidence 
of M. pneumoniae infection. While some authors feel these 
atypical or incomplete presentations of SJS represent a 
distinct clinical entity, a common immunologic mechanism 
involving interleuken-15 and cluster of differentiation 8+ 
cytotoxic T cell-induced apoptosis of keratinocytes is likely 
common to all forms of SJS.9

Multiple outpatient visits were required in this 
case to establish the correct diagnosis. Additionally, we Image 2. Severe stomatitis with diffuse ulcerations.

and pharynx had severe stomatitis with ulcers involving the 
lips, tongue, buccal mucosa, and oropharyngeal mucosa 
(Image 2). There were no skin rashes and the lesion on his 
neck was well healed. All images were taken and published 
with the express, written consent of the patient. 

Laboratory investigation revealed negative gonococcus/
chlamydia polymerase chain reaction and negative M. 
pneumoniae immunoglobulin M on immunofluorescence 
assay. He was treated with intravenous (IV) fluids and 
admitted to the hospital for ophthalmologic and dermatologic 
consultations. The previously prescribed TMP-SMX was 
discontinued. He received IV methylprednisolone and 
mixed medication mouthwash for his stomatitis. The mild 
conjunctival sloughing was treated with erythromycin 
ophthalmic ointment, prednisolone acetate ophthalmic drops, 
and artificial tears, but did not require amniotic membrane 
graft. He was discharged after two days on a prednisone 
taper, prednisolone ophthalmic drops, and erythromycin 
ophthalmic ointment. 

DISCUSSION
SJS is part of a spectrum of mucocutaneous diseases 

affecting the skin and mucous membranes, which include 
erythema multiforme minor, SJS (erythema multiforme major), 
and toxic epidermal necrolysis.5 Skin involvement occurs in 
more than 90% of patients, but the appearance of skin lesions 
can vary from targetoid to diffuse erythema.6 Mucosal lesions 
typically occur at multiple sites such as the mouth, eyes, or 
genitalia. In adults, medications such as aromatic antiepileptics, 
allopurinol, sulfonamides, and nonsteroidal anti-inflammatory 
drugs are the most common precipitants.5,6 Bacterial and viral 
infections are the most commonly identified cause in children, 
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were assisted by obvious vital sign abnormalities and 
symptoms that precluded discharge. Careful attention to 
new or recently completed medications will often provide 
diagnostic clues to help make such a difficult diagnosis. In 
this case, the diagnosis was made when the provider found 
the bottle of TMP-SMX in the patient’s medication bag.

Treatment of SJS is largely supportive and includes 
removal of any offending medications. Corticosteroids, 
cyclosporine, IV immunoglobulin, plasmapheresis, and tumor 
necrosis factor inhibitors have all been used.10, 11 There is no 
clear benefit to any pharmacologic strategy, and treatments 
should be individualized based on severity and timing of the 
symptoms. Patients with severe conjunctival sloughing should 
receive amniotic membrane grafting early in their disease to 
preserve visual acuity.12 Our patient improved with removal of 
the offending antibiotic and steroids. He was advised to avoid 
other antimicrobial sulfonamides.

Documented patient informed consent and/or Institutional Review 
Board approval has been obtained and filed for publication of this 
case report.
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We present a case of acute lower gastrointestinal (GI) bleeding in the emergency department, in 
which specialists were not emergently available to render their support. A quick intervention using 
balloon tamponade technique with a Minnesota tube helped stabilize the patient until intensive 
care, gastroenterology, and surgical specialists could intervene. We also review previous cases 
from the literature in which a balloon tamponade method was used to control GI hemorrhage. Our 
novel application of the Minnesota tube is important for emergency physicians to consider for cases 
of acute lower GI bleeding, particularly in emergent presentations when specialists are not readily 
available in-hospital. [Clin Pract Cases Emerg Med. 2019;3(2):243-247.]

INTRODUCTION
Lower gastrointestinal (GI) hemorrhage is defined as 

bleeding that arises from the GI tract at any site distal to the 
ligament of Treitz, which connects at the duodenojejunal 
flexure.1 The incidence of lower GI bleeding is reported to be 
from 20-36 per 100,000 persons.2,3 This pathology accounts 
for approximately 1-2% of all acute hospital admissions 
with 5-12% of cases resulting in mortality.1 Of these cases, 
nearly 95% are due to bleeding from the colon, whereas other 
reports estimate that 10-25% of cases are due to small bowel 
bleeding.4-6 Due to challenges in emergent localization of the 
sources of lower GI hemorrhage and effective treatment, acute 
lower GI hemorrhage remains a frustrating problem for both the 
treatment team and patient, especially when standard treatments 
fail to achieve hemostasis.1 

Acute lower GI hemorrhage can become life threatening if 
not diagnosed quickly and properly managed. Previous studies 
have explored the use of balloon tamponades in treatment of 
acute hemorrhage in fields such as obstetrics and gynecology, 
prehospital traumatic injury, and upper GI hemorrhage.7-16 
Investigators have used various balloon tamponade devices 
(Image 1) for a range of conditions, including penetrating 
neck trauma, postoperative rectal hemorrhage, postpartum 
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hemorrhage, and various variceal bleeds.7-16 

In particular, several balloon tamponade devices were 
specifically designed as temporary measures for upper GI 
hemorrhage, particularly in patients with shock indices greater 
than 1.3.17,18 For example, studies involving Sengstaken-
Blakemore tube utilization in upper GI hemorrhage 
demonstrated successful hemostasis of variceal hemorrhage 
in up to 94% of cases, although 38% of patients experienced 
rebleeding and 10% suffered major complications such as 
pressure ulceration and necrosis.8 Similarly, the Minnesota tube 
(Image 2), which is the Sengstaken-Blakemore tube’s successor, 
is a 4-lumen esophagogastric balloon tamponade device 
indicated for the treatment of gastric and esophageal variceal 
exsanguination.19 Previous studies have demonstrated the utility 
of the Minnesota tube in upper GI bleeding with a case series of 
100 patients showing that balloon tamponade was successful in 
achieving hemostasis in 61% of cases, while other studies have 
indicated a success rate of approximately 50%.1,20,21 As these 
studies suggest, balloon tamponade devices are viable tools in 
a wide range of situations involving hemorrhage, acting as a 
bridge until definitive interventions are available.

We present a unique case of acute massive lower GI 
hemorrhage in the emergency department (ED), where a balloon 
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What do we already know about this clinical 
entity? 
Emergent lower gastrointestinal (GI) 
hemorrhage is a potentially fatal event with a 
variable presentation.

What makes this presentation of disease 
reportable? 
Patients with lower GI hemorrhage often present 
to emergency departments. Unfortunately, access 
to tools and specialists is widely variable and 
may affect patient outcomes.

What is the major learning point? 
Timely treatment of acute onset of lower GI 
hemorrhage is essential. Balloon tamponade 
devices may present an additional tool to 
improve mortality and morbidity outcomes.

How might this improve emergency medicine 
practice? 
Balloon tamponade devices may present an 
opportunity to control bleeding and stabilize 
the patient until definitive treatment, but only in 
appropriate cases and with close observation.

tamponade technique using a Minnesota tube was successful 
in achieving hemostasis at a critical time when no definitive 
intervention was available. The goal of this case report is to alert 
emergency physicians to the unique utility of balloon tamponade 
in the treatment of non-localized, lower GI hemorrhage.

CASE REPORT
A 76-year-old, wheelchair-bound male with history of 

hypertension, chronic kidney disease, and a prior thoracic 
and abdominal aortic repair, presented to the ED with an 
altered level of consciousness and was assessed with a 
Glasgow Coma Scale of nine (Eye 2, Verbal 3, Motor 4) and 
generalized weakness after examination. Emergency medical 
services noted bright red blood during the transfer, and upon 
arrival to the ED the patient presented hypotensive at 74/45 
milligrams of mercury (mmHg), a heart rate of 102 beats per 
minute, a shock index of 1.4, a temperature of 97° Fahrenheit, 
94% saturation breathing room air, and a respiratory rate of 18 
breaths per minute. Given the patient’s hypotensive status, we 
suspected the altered level of consciousness to be due to the 
acute hemorrhage.

Initially, the bleeding seemed to be minimal, although 
his hemoglobin, hematocrit, and platelet counts were notably 

Image 1. A variety of balloon tamponade devices showing the distal 
end with maximal inflation (top) and the proximal end (bottom).10

low, with hemoglobin at 6.6 grams per deciliter, hematocrit 
at 20.7%, and platelet count of 104,000 units per liter. The 
patient was intubated using rapid sequence intubation to 
protect his airway, and two large antecubital intravenous (IV) 
lines and later a right internal jugular vein central venous 
catheter were placed to administer blood products and 
medications. Subsequently, the massive transfusion protocol 
was activated with immediate transfusion with two units of 
packed red blood cells (PRBCs) in addition to one gram IV 
tranexamic acid over 10 minutes and an additional one gram 
infused over the next eight hours. As the patient presented at 
late evening hours, specialists such as GI and interventional 
radiology teams were unavailable in-house. However, the 
gastroenterology and interventional radiology specialist teams 
were remotely consulted by telephone in the management 
of the patient. In addition, the patient’s condition was too 
unstable to allow him to be transferred for imaging studies.

As the initial transfusion started, the patient began to bleed 
profusely via his rectum. The treatment team was unable to 
localize the source of bleeding, and direct visualization using an 
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pressure of 40 mmHg, which ultimately resulted in adequate 
hemostasis. The patient was then resuscitated with continuous 
transfusion of blood products and stabilized in the ED prior to 
undergoing a diagnostic computed tomography (CT) of abdomen 
and pelvis in an attempt to localize the source of the hemorrhage 
(Image 3). Following the CT, which showed no evidence of 
acute aortioenteric pathology or acute bleeding within colonic 
mucosa, the patient was transported to the intensive care unit, 
where he did not experience any further episodes of rectal 
bleeding. Over the course of the night, he received an additional 
six units of PRBCs, two units of plasma, two units of platelets, 
and two units of cryoprecipitate. The following morning, the 
gastroenterology team removed the Minnesota tube prior 
to performing a flexible sigmoidoscopy. During the flexible 
sigmoidoscopy, a circumferential, ulcerated mucosa at the dentate 
line was identified as the source of the profuse bleeding and was 
cauterized. The patient was then extubated, observed overnight 
without complications, and finally discharged 48 hours post-
arrival to an extended care facility in a stable condition.

DISCUSSION
In treating cases of GI hemorrhage with balloon 

tamponade, differences in upper and lower GI tissue should 
be considered. Upper GI mucosa epithelium is keratinized and 
possesses protective mechanisms that contribute to its ability to 
withstand harsh, acidic environments.22 As a result, conditions 
that compromise the protective mucous layer, such as peptic 
ulcer disease, may result in bleeding.23,24 In contrast, the anal 
canal tissue is composed of columnar epithelial cells, which 
thinly overlie the hemorrhoidal venous plexuses, contributing 
to the risk of massive hemorrhage.25 Etiology for lower GI 
hemorrhage is predominately caused by colonic diverticulosis, 
followed by internal hemorrhoids, with ischemic colitis and 
post-polypectomy being an increasing minority of causes.3 

These structural differences of lower GI mucosa and the 
increased risk of mechanical iatrogenic complications may 
warrant additional caution when considering balloon tamponade 
in treating lower GI hemorrhage.

Potential complications from the use of balloon 
tamponade may include ulceration and pressure necrosis 
resulting from compression of the visceral wall via increased 
pressure of the balloon tamponade device, which may 
ultimately cause perforation, especially in cases of excessive 
or prolonged inflation.7,26 To avoid potential complications, 
the following recommendations should be considered: sub-
maximal balloon inflation for a maximum of 12 hours, careful 
monitoring, and gradual deflation in the case of visceral pain.7 
In our case we used a Minnesota tube, originally designed for 
esophageal bleeds, in a situation involving a lower GI bleed. 
Given the structural differences between upper and lower GI 
mucosal structure, these aforementioned precautions may 
require more conservative adjustment. The propensity for 
lower GI bleeds to result from physical factors may warrant 

Image 2. Minnesota tube with labeled components: A) gastric 
aspiration port; B) esophagus aspiration port; C) gastric balloon 
port; D) esophagus balloon port; E) length marks for placement; 
F) esophageal balloon; G) gastric balloon.

anoscope was not feasible due to acute perfuse hemorrhaging 
from the rectum. Attempts at applying direct, intrarectal 
pressure with gauze were unsuccessful. Subsequently, a Foley 
balloon accompanied with direct pressure to the site also proved 
ineffective. Based on the patient’s past history of constipation 
along with abdominal aortic aneurysm repair, a colonic tear 
along with a possible aortoenteric fistula was suspected to be the 
cause of the perfuse bright red bleeding. Since other standard and 
alternative interventions were exhausted, a decision was made to 
use a Minnesota tube, a balloon tamponade device traditionally 
used for upper GI bleeding, transrectally in an attempt to control 
the bleeding. The gastric balloon was initially inflated with 200 
milliliters (mL) of air without resolution of bleeding, at which 
point the esophageal port was inflated with 300 mL of air to a 
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Image 3. Radiologic images of balloon tamponade placement with arrows indicating the inflated Minnesota tube: A) radiograph showing 
the full placement; B) computed tomography (CT) of coronal plane showing placement in the descending colon; C) CT of axial plane 
showing placement in the colon.

Author Subject Location Presentation / case details Type of balloon Outcome
Braley et al. 200214 54M  Lower GI 

(presacral)
Lower GI bleeding after 
removal of GI stromal tumor

Breast implant sizer Adequate hemostasis 
until surgery performed

McGuinness et al. 20047 65M Lower GI 
(transanal)

Lower GI bleeding after 
removal of rectal adenoma

Minnesota tube w/ gauze No further bleeding

Marshall et al. 20079 54M Lower GI 
(iliorectal 
anastomosis)

Bleeding after formation of 
a ileorectal anastomosis 
following a blood transfusion

Minnesota tube No complications

Su Min Cho, 200628 51M Lower GI 
(rectal varices)

Bleeding 24 hours after 
polypectomy, and then 
rebleed after laparotomy

Minnesota tube No further bleeding

M, Male; GI, gastrointestinal.

Table. Previously published case reports detailing subject’s age and gender, location of the hemorrhage, presentation/case details, type 
of balloon tamponade used, and patient outcome.

lower levels of inflation than the maximal recommended 
pressure of 45 mmHg for esophageal bleeds.27 Other 
precautions should include a reduced maximum duration of 
balloon inflation and a more gradual deflation. 

Balloon tamponade has rarely been employed for 
lower GI hemorrhage, and previous successful cases have 
mostly been anecdotal via case reports (Table). Our use of a 
Minnesota tube in a case of lower GI hemorrhage provides 
additional evidence that balloon tamponade may be an 
effective and accessible alternative to establish hemostasis 
in a variety of hemorrhagic situations and provide necessary 
stabilization during the initial phase of resuscitation prior to 
definitive intervention.

CONCLUSION
Our case provides emergency physicians with a critical 

example of an alternative method of stabilization of a non-
localized, massive lower GI hemorrhage using balloon 
tamponade when all other alternative methods failed to achieve 

hemostasis. This novel case may provide a basis for both 
further research and support for ED providers in the future to 
consider non-standard utilization of readily available resources 
for emergent cases of bleeding. It is also important to consider 
the possible complications of such a procedure, although none 
occurred in this case. While there is precedent for this treatment 
modality, the risks and benefits of its use should be weighed, and 
all avenues of standard treatment should first be exhausted.
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Single injection, ultrasound-guided nerve blocks have drastically changed the multimodal approach 
to pain management of the acutely injured patient in the emergency department (ED). Ultrasound-
guided femoral nerve blocks in the ED have become standard aspects of multiple, hospital system pain 
management protocols, with early evidence demonstrating improved patient outcomes. Developing 
a multimodal pain management strategy can improve analgesia while reducing reliance on opioids in 
this era of opioid addiction.1 The single injection, ultrasound-guided erector spinae plane (ESP) block 
is a technique safely used for pain control for rib fractures that can be easily performed at the bedside 
and integrated into optimal emergency care. A more inferiorly located ultrasound-guided ESP block has 
been recently described in the anesthesia literature for perioperative pain control for various abdominal 
surgeries but has not yet been described for patients with acute appendicitis. Here we describe a 
single injection, lower ESP block performed by emergency physicians that successfully alleviated pain 
from acute appendicitis in an ED patient awaiting definitive surgical treatment. Along with allowing 
clinicians to actively manage pain without reliance on opioids, this novel ED technique may improve 
patient care outcomes. [Clin Pract Cases Emerg Med. 2019;3(3):248-251.]

INTRODUCTION
Acute appendicitis is commonly diagnosed in the 

emergency department (ED), where intravenous (IV) opioids 
are the primary analgesic used to control pain while patients 
await definitive surgical care.2 Increasingly, data support the 
benefits of opioid-sparing multimodal analgesia for intra-
abdominal surgery as part of enhanced recovery after surgery 
protocols.3 However, little has been studied in the preoperative 
period, specifically while patients are in the ED. Ultrasound-
guided nerve blocks have become standard practice for many 
emergency physicians (EP) for acute traumatic injury such as 
hip fracture. The ultrasound-guided erector spinae plane (ESP) 
block, developed for both chronic and surgical thoracic pain and 
later adopted by EPs for management of acute rib fractures, is 
thought to provide relief for both somatic and visceral pain.4-6 

Highland General Hospital, Alameda Health System, Department of Emergency 
Medicine, Oakland, California

Recently, several reports suggest benefit of the ESP block for 
the pain associated with major open abdominal surgery, bariatric 
surgery, ventral hernia repair, abdominal zoster, laparoscopic 
cholecystectomy, inguinal hernia repair, and cesarean section.6-11 
This single injection, interfascial plane block could be an ideal 
pain-control intervention for the ED patient awaiting definitive 
surgical intervention. Along with offering effective localized pain 
management, the ESP block could potentially reduce or even 
obviate the need for opioids for acute appendicitis. Herein, we 
present the first description of a successful, ultrasound-guided 
ESP block for pain control in preoperative acute appendicitis.

CASE REPORT
A 24-year-old male presented to the ED after seven hours 

of sharp mid-abdominal pain migrating to the right lower 



Volume III, no. 3: August 2019 249 Clinical Practice and Cases in Emergency Medicine

Mantuani et al.  A Novel Technique to Reduce Reliance on Opioids for Acute Appendicitis: The US-guided ESP Block

CPC-EM Capsule

What do we already know about this clinical 
entity? 
Traditional pain control for acute 
appendicitis relies on intravenous opiates.

What makes this presentation of disease 
reportable? 
Regional anesthesia has not been described 
for analgesia in acute appendicitis.

What is the major learning point? 
 A single injection, ultrasound-guided erector 
spinae plane block can provide complete 
analgesia for appendicitis.

How might this improve emergency 
medicine practice? 
Emergency physicians can now 
incorporate regional anesthesia for pain 
control in acute appendicitis.

quadrant (RLQ), associated with nausea and vomiting. Vital 
signs were within normal limits except for mild hypertension 
(149/68 millimeters of mercury). Laboratory results showed a 
leukocytosis, white blood cells 14.5 x 109/ liters (L) (4.5-11.5 
x 109/L). A contrast-enhanced computed tomography of the 
abdomen and pelvis revealed a 10-millimeter (mm) dilated, 
fluid-filled appendix with appendicolith suggestive of acute 
appendicitis. The patient was given IV cefoxitin and admitted 
to the department of surgery for planned appendectomy later 
that day. For analgesia, the patient received 0.5 milligrams 
(mg) IV hydromorphone, 30 mg IV ketorolac, and 1000 mg 
IV acetaminophen but was still reporting 7/10 pain. Palpation 
of the RLQ produced 10/10 sharp localized pain with rebound 
and guarding. Operative management was to be delayed for 
four hours; thus, after discussion with the surgical team, the 
patient was offered a single injection, ultrasound-guided ESP 
(block) for pain control.

After the patient gave verbal consent he was placed on 
a cardiac monitor and rolled into the left lateral decubitus 
position. The physician stood at head of the bed facing the 
patient’s feet with the ultrasound monitor in direct line of 
sight (Image 1). The first lumbar (L1) spinous process was 
identified using surface landmarks and ultrasound imaging 
and the skin cleansed with chlorhexidine. A high-frequency 
10-5 megahertz linear ultrasound probe was placed in the 
parasagittal plane approximately three centimeters (cm) 
lateral to the spinous process at the right L1 transverse 
process. Under ultrasound-guidance, a 20 gram (g)-3.5 inch 
Touhy needle was advanced in-plane, cranial to caudal, until 

Image 1. In preparation for administration of erector spinae plane 
block, the patient is positioned in either lateral decubitus with the 
affected side up or prone with the provider at the head of the bed. 
The needle trajectory is from cranial to caudal.

the needle tip was in contact with the posterior surface of 
the transverse process (Image 2). Hydrodissection with 10 
milliliters (mL) of normal saline with direct visualization 
confirmed needle tip placement in the fascial plane adjacent to 
the posterior surface of the transverse process. After negative 
aspiration, 20 mL of 1% lidocaine with epinephrine was 
injected in aliquots of 2-4 mL. 

Thirty minutes after the procedure the patient reported 
0/10 pain at rest. With deep palpation to the RLQ, the patient 
reported mild, dull, pressure-like pain (3/10); the abdomen 
remained soft without guarding, rebound or localized pain. 
Sensory testing to cold with ethyl chloride spray revealed 
right-sided decreased sensation in the tenth thoracic (T10) 
to L2 distribution (from approximately two cm inferior to 
the umbilicus to the mid-anterior right thigh). Two hours 
later, nursing documentation indicated that the patient’s pain 
remained well controlled. During the remaining 5.5 hours of 
his ED stay the patient reported his pain was well controlled 
and required no additional analgesic medications. He had an 
uncomplicated laparoscopic appendectomy, with appendicitis 
later confirmed by pathology.

DISCUSSION
Currently, pain control for acute surgical abdominal pain 

is often limited to IV opioids, sometimes combined with 
nonsteroidal anti-inflammatory drugs or acetaminophen. 
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With operating room crowding, abdominal surgical patients 
often board in the ED for many hours, relying on repeated 
dosing of opioid medications that risk side effects while often 
failing to provide adequate pain relief. In the last quarter of 
2018 at our institution, patients admitted for appendicitis 
boarded an average of 320 minutes before leaving the ED. 
Ultrasound-guided regional blocks for abdominal surgeries 
performed by anesthesiologists have been shown to be 
effective in the perioperative and postoperative period.8,10,11 
This is the first report of an ESP block for acute appendicitis 
performed by EPs on a patient boarding in the ED whose pain 
was unrelieved by IV hydromorphone, acetaminophen, and 
ketorolac. This technique can be incorporated into an opioid-
sparing, multimodal pain control strategy for patients with 
confirmed appendicitis who are boarding in the ED, and it 
may apply to other painful surgical abdominal pathologies. 

Communication with surgical consultants with regard 
to performing the ESP block before the procedure should be 
routine. Clear documentation in both the chart and on the 
patient (we commonly place the time and block type) should 
also be part of the workflow when incorporating ultrasound-
guided nerve blocks in the ED. Surgical consultants should 
also be aware that peritoneal blocks may significantly reduce 
the pain from acute appendicitis; thus, using the abdominal 
examination as a marker of progression of illness may not be 
possible. 

Technical considerations include adhering to block 
safety standards to prevent local anesthetic systemic toxicity. 
Because this was a novel, lower-targeted ESP block, we used 
a shorter acting anesthetic (1% lidocaine with epinephrine) 
as an additional precaution in case of adverse effects. 
However, a longer-acting anesthetic (such as bupivacaine or 
ropivacaine) would likely be optimal and consistent with prior 

published reports of ESP block.13 In the thorax, injecting into 
the erector spinae fascial plane spreads multiple vertebral 
levels superiorly and inferiorly.5,6 Additional study is needed 
to determine the ideal vertebral level needed to cover the 
lower abdomen. Previous case reports in the anesthesiology 
literature indicate that ESP block placed at the T8-T9 level 
may be preferred as it is less likely to cause excessive lower 
lumbar blockade, and it is easier to target since the transverse 
process is located more superficially at that level.7-9,11,12 

CONCLUSION
Given our experience managing pain for rib fractures, we 

consider the ESP block to be technically feasible and highly 
effective. By moving the location of the single injection ESP 
block more caudally, we can expand the range of this block to 
include pain control for acute appendicitis as part of an opioid-
sparing, multimodal pain control strategy for patients in the ED. 
We suspect that further study of this novel technique may show 
improved pain control for patients with acute appendicitis when 
compared to standard opioid-based pain regimens with fewer 
side effects and improved patient outcomes.

Documented patient informed consent and/or Institutional Review 
Board approval has been obtained and filed for publication of this 
case report.
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Image 2. In-plane approach: advancing the needle tip (arrows) 
through the erector spinae muscle to the posterior surface of the 
transverse process of the first lumbar vertebra (*).
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Operative hysteroscopy intravascular absorption syndrome is an iatrogenic syndrome caused 
by absorption of hypo-osmolar distension medium during hysteroscopy, which can lead to rapid 
hyponatremia with resulting cerebral and pulmonary edema. We present a case of a 47-year-old 
female who underwent hysteroscopic myomectomy at an outpatient ambulatory surgical center 
who was brought to the emergency department with dyspnea, hypoxia, and altered mental status. 
Workup showed hyponatremia with cerebral edema on computed tomography of the head and 
pulmonary edema on chest radiograph. The patient improved after resuscitation with intravenous 
saline and supplemental oxygen, and she was discharged home the next day. [Clin Pract Cases 
Emerg Med.2019;3(3):252-255.]  

INTRODUCTION
Hysteroscopy has been increasingly common since 

the 1990s. As this procedure becomes more commonplace 
in ambulatory surgical centers there will be an increased 
need for postoperative complications to be evaluated and 
initially managed in emergency departments (ED). Operative 
hysteroscopy intravascular absorption (OHIA) syndrome was 
first described in 1993 and is considered the gynecological 
equivalent of transurethral resection syndrome.1 OHIA 
occurs by absorption of the fluid distension medium used 
during operative hysteroscopy in an exposed vascular bed. A 
commonly used distension medium in hysteroscopy is 1.5% 
glycine solution due to its favorable optical and conductive 
properties. However, 1.5% glycine is hypo-osmolar (200 
milliosmole [mOsm)] per kilogram [kg] of water), and 
absorption of volumes greater than 500 milliliters (mL) have 
been associated with hyponatremia and cerebral edema.2 

CASE REPORT
A 47-year-old female presented by ambulance from an 

outpatient ambulatory surgical center to the ED secondary 
to hypoxia, coughing up pink, frothy sputum and with 

Oakland University William Beaumont School of Medicine, Department of Emergency 
Medicine, Royal Oak, Michigan
Oregon Health Sciences University, Department of Emergency Medicine, 
Portland, Oregon

*

†

mental status changes. The patient was noted to have a 
medical history of recurrent uterine fibroids despite two prior 
hysteroscopic myomectomies over the previous year. She 
underwent a hysteroscopic myomectomy in an outpatient 
ambulatory surgical setting, with 1.5% glycine used as 
distension medium. Intraoperative monitoring of inflow 
volume of glycine distension medium and collected fluid 
showed an initial calculated fluid deficit of 600 mL. Repeat 
measurement 15 minutes later showed the calculated fluid 
deficit was 2700 mL, at which time the procedure was stopped 
due to concern for rapid intravascular absorption and the 
patient was taken to the recovery area. The entire procedure 
was reported to have lasted less than 30 minutes.

After being brought to the recovery area the patient 
was given two milligrams (mg) morphine intravenously. 
She became more and more dyspneic over the next several 
minutes and began coughing up pink, frothy sputum. She 
was not complaining of nausea, vomiting or headache. Lung 
auscultation showed decreased breath sounds in all fields, 
most prominently at the bases. She was noted to be hypoxic 
with an oxygen saturation of 82% and was placed on 15 liters 
per minute (L/min) oxygen by nonrebreather with improvement 
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What do we already know about this clinical 
entity? 
This is an iatrogenic condition where large-
volume, rapid intravascular absorption 
of operative distension fluid causes acute 
hyponatremia and fluid overload.

What makes this presentation of disease 
reportable? 
This case highlights a severe presentation 
of an iatrogenic disease state not commonly 
treated by emergency physicians (EP).

What is the major learning point? 
As ambulatory surgical centers grow in 
number, EPs will more often care for patients 
presenting with critical illness related to 
perioperative complications.

How might this improve emergency 
medicine practice? 
EPs should have a high suspicion for acute 
hyponatremia with volume overload in 
patients presenting with altered mental status 
and respiratory distress after hysteroscopy.

in oxygen saturation to 98%. She was also treated with two 
puffs of an albuterol inhaler, intravenous (IV) furosemide 40 
milligrams (mg), hydrocortisone 50 mg, and 600 mL of 0.9% 
saline. She was then transported by ambulance to the ED.

Vital signs on arrival showed blood pressure 99/49 
millimeters mercury, respiratory rate 17 breaths/ min, heart 
rate 72 beats/min with oxygen saturation 97% on 15 L/min 
supplemental oxygen by non-rebreather mask. Attempt at 
weaning oxygen to 12 L/min was accompanied by oxygen 
desaturation. Auscultation of the chest on arrival was notable 
for decreased breath sounds in the lower lung fields bilaterally. 
The patient was noted to be somewhat somnolent and 
confused but was easily roused and oriented to person, place 
and time, with a Glasgow Coma Scale (GCS) score of 12. 
She had received an additional 100 mL of 0.9% saline during 
transport for a total of 700 mL prior to arrival. Workup in the 
ED was significant for serum sodium level of 125 micromoles 
(mmol)/L (135-145 mmol/L). 

Other mild electrolyte abnormalities included serum 
chloride level of 96 mmol/L (98-110 mmol/L), serum 
bicarbonate level of 20 (22-32 mmol/L) and serum calcium 
level of 8.2 mmol/L (8.4-10.4 mmol/L). Chest radiograph 
showed pulmonary edema, vascular congestion, and bilateral 
small pleural effusions (Image 1). Computed tomography (CT) 
of the head was consistent with mild cerebral edema (Image 2). 
The patient received another 150 mL of 0.9% saline in the ED. 
Repeat electrolyte measurement two hours after arrival showed 
serum sodium of 130 mmol/L at which point the IV fluids were 
stopped. Her mental status had significantly improved to a GCS 
score of 15, and she was able to maintain an oxygen saturation 
of 99% on 5 L/min supplemental oxygen by nasal cannula. 

She was admitted to the surgical intensive care unit where 

she was monitored overnight and had electrolyte checks 
every four hours. A repeat chest radiograph the next morning 
showed complete resolution of the pulmonary edema and 
she was saturating 100% on room air. Her serum sodium 
continued to trend upward and was noted to be 141 mmol/L in 
the afternoon of the day after arrival. She was discharged from 
the hospital on postoperative day one.  

DISCUSSION
During operative hysteroscopy the use of a fluid medium 

is used to distend the uterine tissue to allow for optimal 
visualization. Resectoscopes used in these procedures 
were initially developed using monopolar current, which 
necessitated the use of non-electrolyte containing solutions 
such as 1.5% glycine, 5% dextrose with water, 3% sorbitol, 
5% mannitol and 32% Dextran 70 solution. With the 
development of resectoscopes using bipolar current the use 
of isotonic electrolyte solutions such as Ringer’s lactate or 
0.9% saline may be used as distension media.3 Systemic 
absorption of some of the distension fluid medium is expected, 

Image 1. Anterior-posterior chest radiograph demonstrating 
findings consistent with fluid overload.
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with the average amount of fluid absorbed during operative 
hysteroscopy cases being approximately 400-600 mL.4 

Intravascular absorption of fluid is driven by (1) increasing the 
hydrostatic pressure gradient between the distension fluid and 
the vasculature, and (2) increasing the surface area of vascular 
beds exposed to the distension fluid. Increased operative time 
increases the risk of absorbing larger amounts of fluid. Among 
hysteroscopic procedures, myomectomies and resections of 
uterine septa are at higher risk for increased fluid absorption.5  

Some of the commonly used distension media with 
monopolar resectoscopy, such as 1.5% glycine solution or 3% 
sorbitol solution, are hypotonic in addition to being electrolyte 
free. Intravascular absorption of large amounts of these solutions 
leads to hypervolemia with dilutional hyponatremia. Using 0.9% 
saline as distension medium during hysteroscopy with a bipolar 
resectoscope is not associated with hyponatremia, although 
there have been reported cases of fluid overload and pulmonary 
edema.6,7 There is no exact amount of fluid at which point patients 
will develop symptoms. Professional society recommendations 
state that surgeries should be halted once the calculated fluid 
deficit shows absorption of 1000 mL of hypotonic distension 
medium in healthy patients or 750 mL in patients with cardiac 
disease or renal insufficiency. One small study found that nine out 
of ten patients who experienced intravascular absorption of 1000 
mL of 1.5% glycine solution had findings of cerebral edema on 

head CT. This was accompanied by a 10 mmol/L or more drop in 
serum sodium levels.2,3

OHIA syndrome can present with myriad signs and 
symptoms. Manifestations may include nausea, vomiting, 
headache, weakness, pulmonary edema, acute respiratory 
distress syndrome, laryngeal edema, cerebral edema, 
hyponatremia, hypocalcemia, diffuse intravascular coagulation 
and rhabdomyolysis.1,2,4,8,9 This condition is not uncommon 
and is usually transient and mild in severity; however, it can 
be life-threatening.10 Additionally, premenopausal women who 
develop postoperative hyponatremic encephalopathy were 
found in one study to be 25 times more likely to die or develop 
permanent neurologic sequelae when compared to men and 
postmenopausal women with hyponatremic encephalopathy. 
This is attributed to differences in sex hormone influence on 
sodium pump function in the central nervous system.11

Treatment will vary based on symptoms and severity. If an 
electrolyte-containing isotonic solution such as 0.9% saline was 
used then the patient will most likely present with symptoms 
consistent with volume overload, and treatment will center on 
optimization of respiratory status with supplemental oxygen, 
non-invasive positive pressure ventilation or intubation as 
needed and correction of hypervolemia with loop diuretics. 
If the distension medium was an electrolyte-free hypotonic 
solution, as was reported in this case, then patients will 
likely present with electrolyte disturbances in addition to the 
hypervolemia. As hyponatremia is the most common electrolyte 
abnormality seen, clinicians should maintain a high degree 
of suspicion if a patient presents after operative hysteroscopy 
with neurologic symptoms. Symptomatic and/or severe acute 
hyponatremia (serum sodium <120 mmol/L) may be treated 
with 3% hypertonic saline as a 100 mL bolus infused over 10 
minutes. This may be repeated up to three times as needed to 
increase the serum sodium by 4-6 mmol/L to prevent herniation. 
Patients with less severe presentations may be treated with a 
slow infusion of 3% hypertonic saline (05.-2 mL/kg/hour).12 
Alternatively, these patients may be treated with 0.9% saline 
and loop diuretics. Consultation with a nephrologist or a critical 
care specialist is recommended. Monitoring of electrolytes 
every two to four hours is also advised.

Ambulatory surgical centers performed an increasing 
percentage of all outpatient surgeries in the United States 
between 2001-2010.13 The case presented here highlights 
some of the challenges with diagnosing and managing these 
uncommon but severe postoperative syndromes. When 
symptoms began to manifest in the postoperative period the 
patient was given supplemental oxygen as well as a dose of 
furosemide. However, as she was in an ambulatory surgical 
center, access to diagnostic and therapeutic capabilities was 
limited. She was started on an infusion of 0.9% saline in a 
timely manner in the postoperative period. However, a serum 
sodium level was not measured until she arrived at the ED at 
which point she had already received 700 mL of 0.9% saline. 

Figure 2. Computed tomography axial image demonstrating mild 
cerebral edema.
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This delay in measuring serum sodium does not appear 
to have adversely influenced the outcome for this patient, 
but it is unclear whether she would have met criteria for the 
initiation of hypertonic saline infusion that are outlined in the 
treatment guidelines.3,12 Hypertonic saline may have also been 
helpful in this patient as her severe pulmonary edema could 
have worsened with higher volumes of 0.9% saline compared 
to lower volumes of 3% saline that could have been used to 
correct her hyponatremia if the circumstances were more ideal. 
Regardless, with limited data the patient was given therapeutic 
interventions prior to arrival at the ED and she recovered well.

CONCLUSION
This report highlights a not uncommon entity with 

an uncommon severity that is familiar to gynecologists 
and anesthesiologists but is not frequently encountered by 
emergency providers. Emergency providers should recognize 
the need to rapidly correct underlying hyponatremia as this 
can have devastating consequences for patients, in particular 
premenopausal women. 
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case report.
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A 63-year-old female presented to the emergency department with worsening left-sided blurry vision 
and diplopia. She had previously seen several physicians and had been diagnosed with common 
ocular conditions – keratoconus and dry eye. However, despite treatment her symptoms were 
worsening. By the time her true underlying diagnosis was treated, she was left with permanent vision 
loss. This case report discusses the presentation, diagnosis, and treatment of her rare condition. 
[Clin Pract Cases Emerg Med. 2019;3(3):256-258.]

INTRODUCTION 
A carotid cavernous fistula (CCF) is a rare connection 

between the carotid artery and cavernous system. It can occur 
spontaneously or traumatically.1 Spontaneous CCFs are more 
commonly insidious and misdiagnosed.2 They frequently 
present with ophthalmoplegia and changes in vision.3 When 
left untreated, the damage to cranial nerves and vision loss can 
become permanent.2 In this case, we present the diagnosis, 
treatment, and outcome of a patient with a spontaneous CCF that 
had been misdiagnosed for months. 

CASE REPORT
A 63-year-old female without past medical history 

presented with left eye pain and headaches for five months. 
These symptoms acutely worsened over the prior three days 
with associated blurry vision and diplopia. The vision changes 
started gradually and without preceding trauma or an inciting 
event. They were associated with an intermittent left ear 
whooshing sound. Over the previous five months, she had 
one primary care visit, two neurology visits, five emergency 
department (ED) visits, and seven ophthalmology visits for 
these symptoms. At her previous visits, she was diagnosed with 
dry eye and keratoconus, an abnormal bulging of the cornea 
leading to vision changes, eye redness and pain, and headaches. 
In the ED her eye exam revealed a left large subconjunctival 
hemorrhage and chemosis (Image 1). 

Her neurologic exam revealed partial left cranial nerve III, 
IV, and VI palsies. Laboratory testing and computed tomography 
(CT) of the head were inconclusive. During the previous five 
months of visits, she had negative imaging including two CTs 

University of Chicago, Department of Emergency Medicine, Chicago, Illinois

of her head without contrast, magnetic resonance imaging 
(MRI) of her brain with and without contrast, MR angiogram 
and venogram of her brain, MRI of her orbits with and without 
contrast, and an ophthalmic ultrasound of her left eye. The 
emergency team contacted the patient’s ophthalmologist 
given her worsening symptoms despite negative imaging. Her 
ophthalmologist reported a concern about an ongoing CCF 
despite continued negative imaging and recommended consulting 
neurosurgery. Given her cranial nerve deficits and acute 
worsening of symptoms, the neurosurgery team immediately 
consented and prepped the patient for diagnostic and therapeutic 
angiography. Subsequent digital subtraction angiogram was 
performed with direct localization of the fistula between the 
internal carotid artery and the cavernous sinus (Image 2). The 
fistula was coiled with complete closure of the fistula (Image 3). 

Overall, this patient had a four-month delay between 
initial symptoms and definitive treatment. At the time of 

Image 1. Physical exam revealing a large, left-sided subconjunctival 
hemorrhage, proptosis, and chemosis. Patient consent was obtained 
to use this Image.
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What do we already know about this clinical 
entity? 
A carotid cavernous fistula (CCF) is a 
rare connection between the carotid artery 
and cavernous system that can occur 
spontaneously or post trauma.

What makes this presentation of disease 
reportable? 
Spontaneous CCFs are not frequently described 
in the literature and have higher rates of 
morbidity due to their insidious nature.

What is the major learning point? 
Emergency physicians should be aware of 
the diagnosis of CCF as it can masquerade 
as non-emergent ocular conditions, resulting 
in delayed diagnosis and vision loss.

How might this improve emergency 
medicine practice? 
This case is an important reminder to 
consider CCF as a cause of spontaneous 
monocular ophthalmoplegia or vision 
changes in patients with negative imaging.

discharge, her cranial nerve III and VI palsies resolved and 
cranial nerve IV palsy partially improved; however, her diplopia 
and blurry vision remained. These symptoms remained at the 
patient’s one-year follow-up.

DISCUSSION
This patient was suffering from a rare spontaneous 

CCF. It is an uncommon condition that can easily be 
misdiagnosed as conjunctivitis or common ocular problems. 
CCF is important for the emergency physician to recognize 
given its potential for morbidity. All CCFs can be classified 
as direct or dural. Direct fistulas, denoted as high flow, 
connect the cavernous sinus directly with the intracavernous 
carotid artery. Dural fistulas, denoted as low flow, connect 
the cavernous sinus with a branch of the intracavernous 
carotid artery. Our patient’s angiogram findings indicated a 
dural CCF. Direct fistulas are commonly due to traumatic 
or spontaneous intimal tears in the artery, while dural 
fistulas are idiopathic and theorized to be related to genetic 
predisposition or hypertension.1,4,5

Both forms present with primarily ocular and neurologic 
signs and symptoms, ranging from subjective or ocular 
bruit (80%), blurry vision (32%), headache (84%), diplopia 
(88%), proptosis (72%), chemosis (55%), and conjunctival 
injection (44%).3,6 In terms of ophthalmoplegia, cranial nerve 
VI is the most common palsy, followed by cranial nerves 
III and IV.3 When a fistula is suspected, advanced imaging 
such as CT, CT angiography or MRI of the head is required 
for diagnosis. These images may only show proptosis and 
expansion of the cavernous sinus and ophthalmic drainage 
systems and do not reliably localize the fistula.7 Thus, digital 
subtraction angiography remains the gold standard for 
diagnosis. This modality allows for simultaneous treatment 
via embolization.

A minority but not insignificant number of patients 
with direct fistulas sustain intracranial bleeds and life-
threatening epistaxis when left untreated.2,6 However, 
rates of permanent ophthalmoplegia and vision loss 
are lower than that of dural fistulas.8 The high-flow 
nature of the fistula can lead to the continued tearing of 
intracerebral vessels, but also allows for an acute onset of 
symptoms leading to prompt diagnosis and early definitive 
management.3 Since low-flow fistulas have a more 
subacute presentation, they are commonly misdiagnosed 
as conjunctivitis or other common ocular conditions by 
multiple providers prior to appropriate management. This 
delay in treatment correlates to a 20-30% prevalence of 
permanent vision loss for dural fistulas.2

CONCLUSION
While direct CCFs present clearly, dural CCFs commonly 

masquerade as a non-emergent ocular condition. This patient had a 
several-month delay in diagnosis and definitive treatment, leading 
to permanent vision loss. Emergency physicians should not 
underestimate this condition’s noteworthy, sight-robbing potential.

Image 2. Right carotid system angiogram revealing cross-filling 
into the left carotid system and left inferior petrosal sinus fistula. 
(1) Right internal carotid artery; (2) middle cerebral artery; (3) 
anterior cerebral artery; (4) left internal carotid artery.
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Image 3. (Left) Internal carotid artery angiogram with blush at the site of the fistula, and (right) subsequent closure post-coiling. 
(1) Cavernous segment of left internal carotid artery; (2) ophthalmologic segment of left internal carotid artery.

REFERENCES
1. Ringer AJ, Salud L, Tomsick TA. Carotid cavernous fistulas: anatomy, 

classification, and treatment. Neurosurg Clin N Am. 2005;16(2):279-95,viii.
2. Jiamsripong P, Mookadam M, Mookadam F. An uncommon cause of 

epistaxis: carotid cavernous fistula. Emerg Med J. 2007;24(5):e28.
3. Lewis AI, Tomsick TA, Tew JM. Management of 100 consecutive 

direct carotid-cavernous fistula: results of treatment with detachable 
balloons. Neurosurgery. 1995:36(2):239-44.

4. Helmke K, Krüger O, Laas R. The direct carotid cavernous fistula: a 
clinical, pathoanatomical, and physical study. Acta Neurochir (Wien). 
1994;127(1-2):1-5.

5. Van Rooij WJ, Sluzewski M, Beute GN. Ruptured cavernous sinus 
aneurysms causing carotid cavernous fistula: incidence, clinical 
presentation, treatment, and outcome. AJNR Am J Neuroradiol. 
2006;27(1):185-9.

6. Gupta AK, Purkayastha S, Krishnamoorthy T, et al. Endovascular 
treatment of direct carotid cavernous fistulae: a pictoral review. 
Neuroradiology. 2006;48(11):831-9.

7. Acierno MD, Trobe JD, Cornblath WT, et al. Painful oculomotor palsy 
caused by posterior-draining dural carotid cavernous fistulas. Arc 
Ophthalmol. 1995;113(8):1045-9. Review.

8. Miller NR. Diagnosis and management of dural carotid-cavernous 
sinus fistulas. Neurosurg Focus. 2007;23(5):E13. Review.



Volume III, no. 3: August 2019 259 Clinical Practice and Cases in Emergency Medicine

Case report
 

Atraumatic Back Pain Due to Quadratus Lumborum Spasm 
Treated by Physical Therapy with Manual Trigger Point 

Therapy in the Emergency Department
 
Casey Grover, MD
Kory Christoffersen, BS
Lindsay Clark, DPT, PT
Reb Close, MD
Stephanie Layhe, PT

Section Editor: Rick A. McPheeters, DO      
Submission history: Submitted February 18, 2019; Revision received April 9, 2019; Accepted April 22, 2019 
Electronically published May 29, 2019         
Full text available through open access at http://escholarship.org/uc/uciem_cpcem   
DOI: 10.5811/cpcem.2019.4.42788 

Manual trigger point therapy is effective for treating myofascial pain, yet it is not frequently used in 
emergency department (ED) settings. A 42-year-old female presented to the ED with atraumatic 
back pain. Her pain was thought to be myofascial, and we obtained a physical therapy consultation. 
Diagnosing the patient with quadratus lumborum spasm, the physical therapist treated her in the 
ED using manual trigger point therapy, and completely relieved her pain without requiring any 
medications. Manual trigger point therapy can provide non-opioid pain relief in ED patients, and 
physical therapists can apply this technique effectively in the ED. [Clin Pract Cases Emerg Med. 
2019;3(3):259-261.]

INTRODUCTION
Given the current epidemic of opiate use, addiction, 

and death from overdose in the United States,1-3 non-opioid 
therapies to treat pain are needed to avoid exposing patients to 
the risk of opioid dependence. We discuss the use of manual 
trigger point therapy by emergency providers and physical 
therapists in the emergency department (ED), as an underused 
non-opioid treatment for pain management in the ED.

CASE REPORT
A 42-year-old female presented to the ED with left-sided 

back pain upon waking up in the morning. She reported that 
the pain was located in the left posterior lower ribs, about 
the inferior portion of the left scapula. The patient denied 
associated fevers, trauma, or rashes. She stated that her pain 
was worse with movement and taking a deep breath, and 
when reaching her left arm across the right side of the body. 
She denied any associated numbness or weakness. Her past 
medical history was notable for hypertension, but she could 
not recall the name of her anti-hypertensive medication. She 

Community Hospital of Monterey, Department of Emergency Medicine, 
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had no allergies and had no other significant past medical or 
social history, although she did smoke e-cigarettes.

On examination, her vital signs were within normal 
limits. There was no hypoxia, tachypnea, or tachycardia. 
Pertinent physical exam findings revealed that the patient was 
experiencing moderate distress secondary to pain. She had 
a normal cardiac and pulmonary auscultation, and her skin 
was normal. Neurologically, her strength and sensation were 
intact in the upper and lower extremities. On musculoskeletal 
examination, the provider noted pain with forced adduction 
of the left arm across the body, and back exam was notable 
for tenderness in the left paravertebral muscles of the thoracic 
spine. The provider initially reported concern for pulmonary 
embolism, which was excluded with the Pulmonary Embolism 
Rule-out Criteria, as well as concern for pneumothorax and 
occult rib injury. A chest radiograph with dedicated left-sided 
rib views revealed no acute abnormality.

Given that the patient’s pain appeared to be myofascial 
in origin, a physical therapy consultation was obtained. The 
physical therapist was specifically trained in myofascial 
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What do we already know about this clinical 
entity? 
Pain is a common presentation to the 
emergency department (ED), and non-opioid 
treatments are desirable. Trigger point 
therapy can provide non-opioid relief.

What makes this presentation of disease 
reportable? 
This is the first report of a physical therapist 
successfully providing manual trigger point 
therapy in the ED to relieve pain. 

What is the major learning point? 
Emergency providers should consider trigger 
point therapy to provide non-opioid pain relief.

How might this improve emergency 
medicine practice? 
Using trigger point therapy in the ED, 
including when provided by physical therapists, 
can improve pain relief without opioids.

manipulation and trigger point release. The patient was 
diagnosed by the physical therapist with muscular spasm of 
the left quadratus lumborum muscle, and was treated with 
manual trigger point therapy, which completely released the 
spasm in the muscle. Upon re-assessment by the emergency 
physician (EP), the patient was pain free and had not required 
any medication while in the ED. She was discharged with 
topical diclofenac to be used in case the spasm re-occurred. 

DISCUSSION
Manual trigger point therapy is a technique that can be used 

by healthcare providers from multiple training backgrounds. It 
involves assessment of a patient in pain for myofascial trigger 
points, followed by the use of manual techniques to de-activate 
the trigger point, which results in a decrease in, or resolution 
of the patient’s pain. A myofascial trigger point is a hard, 
palpable nodule in a tight band of muscle that is hyperirritable 
and painful. Such trigger points often have multiple contraction 
knots within the muscle, and are tender on examination.4 While 
several therapies are available for management of myofascial 
trigger points, manual therapy may be used; it involves the use 
of a provider’s hands to provide treatment. 

Manual therapy can be defined as application of an 
accurately determined and specifically directed force to the 
body to address dysfunction in joints, connective tissue, or 
muscle. Techniques may include trigger point pressure release, 
or trigger point compression.5-6 At our institution, physical 
therapists have been trained in manual trigger point therapy 
(course: Myopain Seminars, Bethesda, Maryland), and are 
available to evaluate and treat ED patients with myofascial pain. 
An important detail is that manual trigger point therapy involves 
providing treatment with the provider’s hands alone, as opposed 
to a technique such as trigger point injection or trigger point 
needling, both of which involve the use of a needle. 

While trigger point injections may be used by EPs,7 
they may not be aware of the technique or know how to 
perform it. Additionally, many patients express a phobia of 
needles and are not willing to receive an injection; however, 
they are open to other treatments, which, in the case of 
severe muscle spasm, may lead to the use of oral opioids or 
benzodiazepines. Manual trigger point therapy is an effective 
means of treating muscle spasm without using needles or 
potentially addictive medications, and therefore represents a 
novel option for non-opioid ED pain management. 

Manual trigger point therapy may be performed by 
healthcare providers from a variety of training backgrounds, 
including physical or occupational therapists as well as 
physicians. As EPs are often busy with multiple critical 
patients, physical therapists are an excellent option to provide 
treatment with this technique in the ED. At our institution, 
manual trigger point therapy has been performed by physical 
therapy in the ED since March 2018. Physical therapists are 
available to provide this treatment between 8 am and 4 pm, 

seven days per week. When this service is needed outside of 
these hours, the EP can provide a trigger point injection (if 
the patient is willing), use medication, or use a transcutaneous 
electrical nerve stimulation unit to provide relief. Two osteopathic 
physicians in our department provide treatment similar to manual 
trigger point therapy with osteopathic manipulation. In one case, 
a patient who presented to the ED in the late evening had severe 
muscle spasm and pain that could not be controlled in the ED 
with medication. The patient was admitted to the observation 
unit for physical therapy consultation and treatment with manual 
trigger point release the next morning, which provided good relief 
of her pain and spasm.

An informal survey of our EPs (n = 12) revealed that 
100% of them agreed the treatment was useful for treating 
pain, and 100% felt that the technique was an effective 
intervention to reduce the use of opioids in the ED. A similar 
informal survey of the physical therapists trained in the 
technique at our hospital (n = 9) revealed that 100% of them 
also felt that the treatment was useful for treating pain. 

To the best of our knowledge, this is the first report of 
using manual trigger point therapy to treat muscle spasm by 
physical therapists in the ED. While this intervention may 
have been performed in this way at other institutions, we 
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chose to report our case as it was so successful at relieving 
pain without the use of medication, and may encourage 
further use of this technique and future research on the topic. 

CONCLUSION
Manual trigger point therapy is an inexpensive and 

effective way to treat myofascial pain and can be used in 
the ED, particularly when it is advisable to avoid opioids 
or other sedating medications. If EPs are unable to perform 
the treatment, physical therapists can be easily trained in 
the technique and are effective in using it  to treat pain in 
ED patients. 
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Loperamide is an inexpensive, over-the-counter antidiarrheal agent with emerging reports of 
overdose due to its opioid properties. Although it is considered by many patients to be safe, 
cardiotoxicity has been reported, prompting the United States Food and Drug Administration to 
release a warning regarding the arrhythmogenic potential of loperamide. We present a case of a 
32-year-old male presenting in acute loperamide overdose and subsequent cardiac dysrhythmia with 
focal wall motion abnormalities on echocardiogram. This finding has not been previously reported in 
the literature and is unique in this clinical presentation. We also highlight the potential mechanisms 
for loperamide cardiotoxicity and its challenging management. [Clin Pract Cases Emerg Med. 
2019;3(3):262-266.]

INTRODUCTION
Loperamide is an inexpensive, widely used, 

nonprescription antidiarrheal. Its mechanism of action 
involves inhibition of intestinal peristalsis through µ-opioid 
receptor agonism, calcium channel blockade, calmodulin 
inhibition, and by decreasing paracellular permeability.1 
Loperamide is sold under the trade name Imodium in the 
United States (U.S.). When initially introduced in the 1970s, 
loperamide was listed as a Schedule II drug, due to concerns 
over its opioid properties. Loperamide was transferred to 
Schedule V in 1977, and then decontrolled in 1982 following 
multiple volunteer studies showing low risk of dependence at 
therapeutic doses secondary to its poor oral systemic 
bioavailability and limited central nervous system 
penetration.2-4 However, reports of loperamide misuse are 
increasing, more commonly at very high doses of 70-100 
milligrams (mg) per day, either to attenuate the effects of 
opioid withdrawal or for its euphoric effects.5 

As loperamide misuse has become more widespread in the 
past decade, descriptions of significant cardiac dysrhythmias in 
the overdose setting have emerged. These include ventricular 
tachycardia and torsades de pointes secondary to the drug’s 
ability to block cardiac sodium and potassium channels at high 
doses.6-7 The U.S. faces an increasing population of opioid-

University of Miami Miller School of Medicine, Miami, Florida
Jackson Memorial Hospital, Department of Emergency Medicine, Miami, Florida

addicted patients with escalating opioid overdose mortality. 
In the setting of efforts to regulate prescription opioid 
medication misuse through new legislation, many patients 
are turning to loperamide as an accessible and inexpensive 
alternative. An added benefit is the lack of social stigma 
associated with its use.8 It is imperative that healthcare 
providers be made aware of this emerging trend of 
loperamide use and its under-recognized cardiac toxicity. 
We describe one case of loperamide overdose presenting 
with cardiac dysrhythmia and focal wall motion 
abnormalities discovered on echocardiogram.

CASE REPORT
A 32-year-old man with a history of polysubstance use 

including heroin was found combative and delirious in his 
room by staff at his sober living facility. Multiple empty 
boxes of loperamide were found in his backpack at the scene 
by emergency medical services. He was given intravenous 
(IV) fluids and transported to the emergency department 
(ED). In the ED, he was notably agitated. On physical exam, 
he was noted to be tachycardic with a regular pulse of 128 
beats per minute and a blood pressure of 123/77 millimeters 
of mercury (mmHg). He was tachypneic with mild 
respiratory distress, diaphoretic, and oriented to person only. 

*
†
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What do we already know about this clinical 
entity? 
Loperamide is a widely used, nonprescription 
opioid antidiarrheal typically understood to 
have low risk of dependence given its low 
bioavailability and limited central nervous 
system activity.

What makes this presentation of disease 
reportable? 
Prior to this case, there were no reported 
instances of cardiac angiography confirming 
loperamide as a primary pharmacological 
cause of depressed myocardial function.

What is the major learning point? 
Loperamide toxicity can present with elevated 
cardiac injury markers. Resuscitation should 
be guided by treatment of factors that may 
induce electrolyte abnormalities.

How might this improve emergency 
medicine practice? 
This case contributes to awareness of 
the toxidrome as a unique clinical entity. 
Management to guide resuscitation should be 
based on pharmacologic principles.

He was intubated for airway protection using etomidate and 
succinylcholine. An initial electrocardiogram (ECG) showed 
a regular, wide-complex tachycardia with a prolonged QTc 
of 473 milliseconds (ms) and QRS of 140 ms, with an RSR’ 
pattern in lead aVR. This was determined to be sinus 
tachycardia with a left bundle branch block by the consulting 
cardiologist and electrophysiologist (Image 1). The patient’s 
electrolyte levels were within normal limits. 

Acutely, in conjunction with poison control the decision 
was made to manage the patient with 0.4 milligram (mg) IV 
naloxone, 400 mg IV lidocaine, and one gram IV 
magnesium. The patient also received 50 milliequivalent 
(mEq) IV sodium bicarbonate for presumed sodium channel 
toxicity from the high-dose loperamide. An initial troponin I 
was elevated to 0.084 nanograms (ng) per milliliter (mL) 
(reference 0.000-0.045 ng/mL). A point-of-care ultrasound 
(POCUS) demonstrated left ventricular anterior wall 
hypokinesis. He underwent emergent cardiac catheterization, 
which revealed left ventricular anterior wall hypokinesis, 
angiographically normal cardiac arteries with a left ventricle 
ejection fraction (LVEF) of 45%, and an elevated left 
ventricular filling pressure of 23 mmHg. 

During his hospitalization, the patient’s QT peaked one 
day after admission to 616 ms with a QTc 573 ms and a QRS 
of 120 ms (Image 2). At that time the patient admitted to 
taking over 100 mg of loperamide as well as an unknown 
amount of gabapentin as an alternative to opioids on the day 
of admission. His dysrhythmia resolved and QTc normalized 
within four days of admission with no further exposure to 
loperamide. A subsequent transthoracic ECG showed a 
LVEF of 55% and no evidence of diastolic dysfunction or 
hypokinesis of the anterior wall. At discharge, his ECG 

Image 1. Patient’s initial electrocardiogram showing sinus tachycardia with a left bundle branch block and prolonged QT interval of 328 
milliseconds (ms), QTc of 470 ms, and QRS of 140 ms.
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Image 2. Patient’s electrocardiogram one day after admission showing first degree atrioventricular block, and loperamide-induced QT 
prolongation, with a QT interval of 616 milliseconds (ms), QTc of 573 ms, and QRS of 120 ms.

showed a QTc of 442 ms and a QRS of 98 ms (Image 3). A 
loperamide serum concentration was not measured during 
hospitalization. Urine toxicology screen on admission was 
negative for opiates as loperamide is not included in the 
standard panel of drugs screened.

DISCUSSION
This is a novel case of acute loperamide overdose with 

subsequent cardiac dysrhythmia with focal wall motion 
abnormalities on ECG. We do not think gabapentin 
contributed to his cardiac toxicity as the mechanism of 
action, nor would toxicity of gabapentin explain the clinical 
presentation or the laboratory abnormalities. Furthermore, 
there have been no prior reports of arrhythmias with 
gabapentin, although both hypertension and hypotension 
have been reported. The management of loperamide toxicity 
is largely supportive, although some recommendations can 
be extrapolated from case reports, pharmacologic principals, 
and anecdotal experience. In the setting of an acute 
ingestion, loperamide should adsorb to activated charcoal. 
Activated charcoal can be administered within two to four 
hours after a large overdose, provided the patient is not an 
aspiration risk, in contrast to our case.9 

For patients with decreased responsiveness or 
respiratory depression, naloxone can be considered as an 
adjunct to appropriate airway management. This modality 
showed benefit in one adult case10 and a series of pediatric 
cases.11,12 In one pediatric case, a four-month-old girl 
inadvertently ingested approximately two mg/kg of 
loperamide liquid and subsequently became comatose with 
respiratory depression. She recovered after three injections 
of 0.01 mg IV naloxone over 24 hours.12 While naloxone 
should reverse the respiratory depression induced by 

loperamide’s µ-opioid agonism, it would not be expected to 
affect the cardiotoxicity associated with loperamide. However, 
little data exists to guide naloxone use in acute loperamide 
toxicity, including dosing. Given loperamide’s long half-life, 
repeated doses of naloxone may be warranted.12 

ECG abnormalities are characteristic of loperamide 
toxicity, particularly prolonged QT and QRS intervals. 
Again, little data exists to guide cardiac resuscitation in the 
setting of loperamide ingestion. It is therefore reasonable to 
treat factors that may induce ECG interval prolongation 
such as electrolyte abnormalities and other medications. 
This may be attempted with antiarrhythmic medications 
such as amiodarone, sotalol, lidocaine, or procainamide,13-15 
as well as sodium bicarbonate to overcome loperamide’s 
sodium channel blockade. Class 1b antiarrhythmic agents 
such as lidocaine may be preferable in loperamide toxicity 
as they have weak sodium channel blocking effects and 
decrease the effective refractory period in comparison to 
other class one agents.

CONCLUSION
Within the literature, the majority of case reports 

regarding loperamide overdose describe a constellation of 
symptoms including decreased levels of consciousness, 
unheralded syncope, markedly increased QTc and QRS 
intervals, and dysrhythmias including ventricular 
tachycardia and torsades de pointes. Only one case is 
reported in which a long-time loperamide user presented 
with severely depressed global left ventricular function 
measured by ECG but normal coronary angiography.16 
Additionally, two case reports of loperamide overdose 
described mild global hypokinesis of the left ventricle as 
measured by ECG without corresponding coronary 



Volume III, no. 3: August 2019 265 Clinical Practice and Cases in Emergency Medicine

Bornstein et al. LV Regional Wall Motion Abnormality in the Setting of Acute Loperamide Overdose

Image 3. Patient’s electrocardiogram upon discharge, showing a sinus rhythm with a QT interval of 434 milliseconds (ms), QTc of 442 
ms, and QRS of 98 ms.

angiography.15,17 The literature includes only one case 
report of acute loperamide overdose involving a patient 
who received both an ECG and coronary angiography. In 
that case, investigations revealed normal ventricular 
function and no angiographic abnormalities.18 This case 
provides an opportunity to describe a novel presentation of 
acute loperamide toxicity, with an elevated cardiac injury 
marker and confirmed focal left ventricular anterior wall 
hypokinesis that subsequently resolved after clearance of 
the drug. 

Documented patient informed consent and/or Institutional Review 
Board approval has been obtained and filed for publication of this 
case report.
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Cardiac tamponade is a medical emergency that requires immediate treatment. Caused by the 
development of fluid in the pericardial space, it can result in a severe decrease in cardiac output. 
When encountering patients with severe hypotension and tachycardia, emergency physicians 
must always consider the diagnosis of tamponade to facilitate prompt and effective treatment 
and stabilization. We report our experience with a patient who developed life-threatening cardiac 
tamponade within a span of less than 24 hours. [Clin Pract Cases Emerg Med. 2019;3(3):267-270.]

INTRODUCTION
Cardiac tamponade is a medical emergency that 

is caused by compression of the cardiac chambers due 
to an accumulation of fluid in the pericardial space.1,2 
Approximately 15-30 milliliters (mL) of fluid lies between 
the parietal pericardium and visceral pericardium in normal 
physiologic states.3,4 If fluid accumulation surpasses a 
critical threshold, cardiac output and blood pressure drop 
precipitously.4,5 However, due to the adaptive and elastic 
properties of the pericardium, the amount of pericardial fluid 
that can be tolerated is related to the rate of the accumulation 
of fluid.1 Chronic accumulation of fluid gives the pericardium 
time to gradually increase its compliance; thus, tamponade 
may not be seen until a large amount of fluid has developed in 
the pericardial sac. In acute settings, the pericardium does not 
have time to increase its compliance, leading to a rapid decline 
in cardiac output. 

Several causes of cardiac tamponade have been identified, 
including idiopathic, infectious, autoimmune, malignancy, 
trauma, and metabolic etiologies.6-8 One study identified the 
most common diagnoses of patients with pericardial effusions 
as follows: acute idiopathic pericarditis (20%), iatrogenic 
cause (16%), malignancy (13%), chronic idiopathic effusion 
(9%), acute myocardial infarction (8%), end stage renal 
disease (6%), and tuberculosis or bacterial infection (4%).4,9 

The clinical presentation of cardiac tamponade can 
vary widely. Acute presentations of tamponade can occur 

Advocate Christ Medical Center, Department of Emergency Medicine, Oak Lawn, Illinois

within minutes or hours, as is typically seen in trauma, aortic 
rupture, or iatrogenic result from an invasive procedure. 
Acute presentations frequently result in life-threatening 
hypotension necessitating immediate interventions to 
decrease the pericardial pressure.10 In contrast, the subacute 
presentations can occur over days to weeks and hypotension is 
relatively uncommon.4,11 One study demonstrated that 27-43% 
of patients presenting with subacute cardiac tamponade are 
actually hypertensive, with systolic blood pressures ranging 
from 127 millimeter of mercury (mmHg) to 144 mmHg, 
likely secondary to increased activity of the sympathetic 
nervous system.11,12 Clinical findings of tamponade can vary, 
and no sensitive or specific signs have been identified.13 
Findings may include tachycardia, jugular venous distension, 
pulsus paradoxus, tachypnea, hypotension, hypertension, 
and pericardial rub. The classic presentation of Beck’s triad, 
characterized by hypotension, increased jugular venous 
pressure, and muffled heart sounds, is seen only in a small 
number of acute cardiac tamponade cases.14 

When considering cardiac tamponade in patients, the 
diagnostic workup should include an electrocardiogram, chest 
radiograph, and echocardiogram. While tamponade is mostly 
a clinical diagnosis, echocardiography is highly recommended 
by multiple task forces and societies.13,15 If available in the 
emergency department (ED), point-of-care ultrasound should 
be used by emergency physicians to help identify and possibly 
treat acute cardiac tamponade.
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What do we already know about this clinical 
entity? 
Cardiac tamponade is a life-threatening 
illness that requires emergent recognition and 
treatment.

What makes this presentation of disease 
reportable? 
We present a unique case of a patient 
who developed severe, life-threatening 
cardiac tamponade in under 24 hours that 
necessitated immediate intervention. 

What is the major learning point? 
Cardiac tamponade can develop rapidly, and 
recent negative imaging does not rule it out. 
Point-of-care ultrasound can help rapidly 
identify this disease process. 

How might this improve emergency 
medicine practice? 
Emergency physicians must always 
consider cardiac tamponade in hypotensive, 
tachycardic patients.

Our report describes a life-threatening presentation of 
cardiac tamponade that developed over the span of one day in 
a young, female patient. 

CASE REPORT
A 23-year-old African-American female presented 

to our ED with one day of sharp, midline chest pain that 
radiated to her jaw and left arm. She reported mild associated 
shortness of breath but no exertional symptoms. The review 
of systems was otherwise unremarkable. Her past medical 
history was significant for adrenal insufficiency on daily 
hydrocortisone, hypothyroidism, and two prior episodes of 
pericardial effusion with previous drainage procedures. Vital 
signs included a blood pressure of 129/96 mmHg, heart rate 
99 beats per minute, and oxygen saturation 100% on room 
air. The patient was afebrile. Initial laboratory workup was 
unremarkable with a negative troponin. Due to the patient’s 
history of pericardial effusions, a formal transthoracic 
echocardiogram was performed, which demonstrated normal 
systolic function with an ejection fraction of 50-55% and no 
evidence of a pericardial effusion (Video 1). The patient was 
then discharged home.

The following day, the patient presented to our ED 
with similar symptoms, including chest pain and shortness 
of breath. Upon evaluation, her vital signs demonstrated 
severe hypotension with a blood pressure of 71/52 mmHg, 
heart rate 121 beats per minute, respiratory rate 16 breaths 
per minute, oxygen saturation 100% on room air, and 
temperature 36.8°C.  Her exam was now significant for 
depressed mental status and lethargy. A point-of-care 
cardiac ultrasound was performed, which demonstrated 
a large amount of pericardial fluid and right ventricular 
collapse. Immediate transthoracic echocardiogram 
confirmed these findings (Videos 2 and 3).  

Interventional cardiology and cardiovascular surgery 
were consulted, and a decision was made to take the patient 
to the operating room emergent pericardiectomy. In the 
operating room, approximately 300 mL of turbid, yellow 
fluid was evacuated from the underlying pericardium. A 24 
French Blake drain was placed in the pericardium and the 
patient was admitted to the intensive care unit.  

With the patient’s previous pericardial effusion, past 
laboratory workup demonstrated high titers for coxsackie 
B virus. Upon this admission, a viral panel was negative, 
including hepatitis B panel, influenza, respiratory syncytial 
virus, corona virus, metapneumovirus, parainfluenza virus 
types 1,3, and 4, Epstein-Barr virus, cytomegalovirus, 
human immunodeficiency virus, coxsackie, influenza A, 
myocoplasma pneumonia, Chlamydia pneumoniae, buccal 
virus, and rhinovirus. Rheumatologic workup was also 
negative, including antinuclear antibody, anti-double stranded 
deoxyribonucleic acid, antimicrosomal antibody, anticentromere 
antibody, Sjogren’s syndrome A and B, Smith antibody, celiac 

screen, anti-Jo 1 antibody, and anti-SCL–70 antibody (anti-
topoisomerase I). Further testing for anti-21 alpha hydroxylase 
and anti-TPO antibodies were also negative. 

Pericardial fluid analysis demonstrated predominantly 
acute inflammatory cells without any evidence of malignancy. 
Pericardial biopsy results were unrevealing. Repeat 
echocardiogram demonstrated normal left ventricular ejection 
fraction of 50-55% and no significant pericardial effusion. The 
patient was discharged 10 days following initial presentation 
and has not had any subsequent episodes of cardiac tamponade 
or pericardial effusions diagnosed at our institution. 

DISCUSSION
Our report highlights a unique presentation of life-

threatening, atraumatic cardiac tamponade that developed 
over the span of 24 hours in a young female with a history 
of pericardial effusion. 

Echocardiography has a class I recommendation 
to evaluate most pericardial diseases as it can identify 
anatomic, physiologic, and hemodynamic abnormalities of 
the heart.15 When evaluating for pericardial effusions, this 
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Video 2. A formal parasternal long-axis view of the heart of the 
patient when she re-presented the following day. A large pericardial 
effusion can be seen. (Arrows indicate surrounding fluid).

Video 3. A formal apical four-chamber view of the heart demon-
strating a large pericardial effusion (Top arrow demonstrates fluid, 
bottom arrow demonstrates right atrial collapse).

Documented patient informed consent and/or Institutional Review 
Board approval has been obtained and filed for publication of this 
case report.
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imaging modality can estimate the size and location of the 
effusion. Effusions can be classified based on quantitative 
measurements: small <10 mm, moderate 10-20 mm, and large 
>20 mm in size.13 Echocardiographic signs of tamponade 
include collapsing cardiac chambers, changes in chamber 
volumes and flows with respiration, and inferior venous 
cava dilation.13 While any heart chambers may collapse in 
tamponade, the most common findings are right-sided atrial 
and ventricular collapse, and studies have demonstrated 
that right atrial collapse is highly sensitive and specific for 
tamponade if it persists for longer than one-third of the cardiac 
cycle.15 Collapse of the right ventricle is less sensitive than 
right atrial collapse, but very specific for tamponade.16 

This patient was treated by a cardiothoracic surgeon 
who performed a pericardial window to remove the 
pericardial fluid. Most patients with cardiac tamponade 
require drainage of the effusion to improve symptoms. The 
two methods of removal include percutaneous drainage 
by a pericardiocentesis and surgical drainage by creating 
a pericardial window (pericardiectomy). While each 
method has its advantages, our patient underwent surgical 
pericardiectomy. This procedure allows the clinician to 
obtain pericardial biopsies for further evaluation, which was 
an important consideration in this patient given her history 
of recurrent effusions. For our patient, analysis of the fluid 
and subsequent rheumatologic and malignant workups were 
negative. Interestingly, the patient tested negative for the 
most common etiologies of tamponade. Upon discharge, 
a repeat echocardiogram demonstrated no evidence of re-
accumulation of a pericardial effusion. 

CONCLUSION
Despite the acute, life-threatening presentation of cardiac 

tamponade, this patient was successfully treated by surgical 
pericardiectomy to remove pericardial fluid. While there 
are many known causes of cardiac tamponade, our patient 
had a completely negative workup. This case illustrates the 
importance for emergency physicians to always consider the 
diagnosis of cardiac tamponade when encountering patients 
with severe hypotension and tachycardia. Without prompt 
and proper identification of this diagnosis, patients have a 
high likelihood of experiencing severe morbidity and possibly 
mortality. Immediate point-of-care cardiac ultrasound and 
transthoracic echocardiography can aid in the diagnosis. In 
conclusion, we report a unique presentation of severe cardiac 
tamponade that developed within a 24-hour interval period 
and was successfully treated with a pericardial window.

Video 1. A formal parasternal long-axis view of the heart in the 
patient when she initially presented to the emergency department. 
No significant pericardial effusion is seen.
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A healthy 18-year-old male presented to the emergency department with chest pain, palpitations, 
and dyspnea. His exam was unremarkable; however, point-of-care ultrasound (POCUS) revealed 
right ventricular strain with a D-sign and enlarged right ventricle. He subsequently reported a history 
of factor V Leiden. His D-dimer was markedly elevated, and a computed tomography angiogram of 
the chest demonstrated submassive pulmonary embolism (PE). He was taken to the catheterization 
lab for directed thrombolysis and was discharged in good condition two days later. Factor V Leiden is 
the most common genetic cause of venous thromboembolism. POCUS can facilitate rapid diagnosis 
and risk stratification of patients with acute PE. [Clin Pract Cases Emerg Med. 2019;3(3):271-274.]

INTRODUCTION
Within the field of emergency medicine, point-of-care 

ultrasound (POCUS) has become a widely accepted tool in 
the emergency physician’s (EP) arsenal for both diagnosing 
and exonerating pathology. Nevertheless, consulting services 
are often skeptical of the EP’s ultrasound findings, and at our 
institution frequently request confirmatory, comprehensive 
ultrasonography before proceeding with invasive procedures 
or other interventions. This case highlights the utility of 
expedited POCUS in the rapid diagnosis and subsequent 
treatment of this life-threatening condition. 

CASE REPORT
An 18-year-old male who reported no past medical 

history presented to the pediatric emergency department 
(ED) complaining of mild substernal chest pain, intermittent 
palpitations, and dyspnea with minimal exertion over the prior 
week. He endorsed decreased oral intake of fluids and solids 
over the prior week and occasional non-productive cough. He 
endorsed some caffeine intake (1-2 caffeinated sodas per day), 
but no recent increase in caffeine consumption. He denied any 
fevers, drug use including cocaine, and reported no significant 
familial history of hyperthyroidism, cardiac disease, or sudden 
death. There was no history of recent upper respiratory 
infections, muscle pain, back pain, joint stiffness, nausea, 

Massachusetts General Hospital, Department of Emergency 
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vomiting, diarrhea, rash, dizziness, syncope, leg swelling, or 
history of trauma. There were no known ill contacts. 

Initial exam revealed a very well-appearing young man 
in no distress, speaking in full sentences, and sitting on the 
stretcher playing with his 9-month-old child. Initial vital signs 
included a temperature of 96.7 degrees Fahrenheit, pulse 
of 116 beats per minute (bpm), blood pressure of 126/81 
millimeters of mercury (mmHg), respiratory rate of 18 breaths 
per minute, and an oxygen saturation of 95% on room air. 
There were no murmurs on cardiac exam. His pulmonary 
exam was normal with no wheezes or accessory muscle use. 
The abdomen was soft with no tenderness, and his extremity 
and neurologic exams were unremarkable. No lower extremity 
edema, calf cords, or leg tenderness was noted.

The patient had an intravenous line placed, and initial labs 
included a complete blood count and electrolytes, which were 
normal. He was given one liter of normal saline and his heart 
rate improved to 92 bpm. A point-of-care cardiac ultrasound 
was performed. He had a normal ejection fraction on the 
parasternal long view with no pericardial effusion. However, 
the parasternal short-axis view demonstrated a “D-sign,” 
wherein bowing of the interventricular septum into the left 
ventricle (LV) caused it to take on the shape of a capital letter 
D, indicative of right ventricular (RV) strain (Image 1 and 
Video 1). The apical four-chamber axis view demonstrated 
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What do we already know about this clinical 
entity? 
Pulmonary embolism (PE) can cause significant 
morbidity and mortality. Point-of-care 
ultrasonography (POCUS) can rapidly identify 
right heart strain, which may predict clinical 
outcomes following PE.

What makes this presentation of disease reportable? 
Despite having a submassive PE with a large clot 
burden, the patient was only mildly symptomatic. 
Without POCUS, his PE could have been missed, 
leading to long-term cardiopulmonary sequelae.

What is the major learning point? 
Use POCUS to evaluate patients with 
cardiopulmonary symptoms in the emergency 
department. Signs of right heart strain may lead to 
more rapid diagnosis and treatment of potentially 
fatal PEs.

How might this improve emergency medicine 
practice? 
Early use of POCUS to evaluate patients with 
cardiopulmonary symptoms in the emergency 
department can critically alter their care.

an enlarged RV, although the team did not observe akinesis 
of the mid-free wall of the RV (“McConnell’s sign”) (Image 
2 and Video 2). A D-dimer was sent, as the identification 
of RV strain on POCUS increased the team’s suspicion for 
pulmonary embolism (PE). Ultrasound of the lower extremity 
veins identified a non-compressible right popliteal vein, 
indicative of an occlusive thrombus. 

On further questioning regarding family history, the 
patient called his mother and subsequently reported that he 
carried a diagnosis of factor V Leiden mutation, which had 
been identified after his mother developed an unprovoked PE 
several years prior. He also recalled twisting his right ankle 
one week prior to presentation, although he had no significant 
swelling or difficulty walking thereafter. 

The patient’s D-dimer subsequently came back at greater 
than 6,000, with a N-terminal pro b-type natriuretic peptide 
(NT-proBNP) elevated at 1096. Troponin was negative. 
Computed tomography (CT) angiography of the chest 
identified a saddle PE, with near-occlusive clot in the right 
pulmonary artery, signs of right heart strain, and pulmonary 
arterial enlargement (Image 3). The patient was taken to 
the cardiac catheterization suite for ultrasound-assisted, 
catheter-directed, low-dose thrombolysis using the EkoSonic 
Endovascular System (EKOS catheters). He was admitted 
to the medical intensive care unit thereafter and recovered 
without complications. He was discharged two days later on 
rivaroxaban, with the plan for lifelong anticoagulation.

DISCUSSION
POCUS is a useful tool for expediting the diagnosis of 

venous thromboembolism (VTE) in the ED.1 Emergency 
physicians may obtain reasonable competency in POCUS 

Image 1. Parasternal short view of the heart, demonstrating 
bowing of the interventricular septum away from the right ventricle 
(RV) into the left ventricle (LV) (the “D-sign”).

Image 2. Apical four-chamber view of the heart, demonstrating an 
enlarged right ventricle (RV), greater in size than the left (LV).
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Image 3. Axial view of the chest on computed tomography for 
pulmonary angiogram, demonstrating a saddle pulmonary embolism 
(arrow), with near-occlusive clot in the right pulmonary artery.

diagnosis with even limited training.2 The parasternal long-
axis view is most useful for observing global LV function, as 
well as for identifying a pericardial effusion. The parasternal 
short-axis view is useful for identifying wall motion 
abnormalities in the LV, as well as for comparing the relative 
pressures between the LV and RV. When right-sided pressures 
are elevated, as seen in this case, the interventricular septum 
bows toward the left during diastole, distorting the LV from 
its usual rounded appearance into a D-shape. In the apical 
four-chamber axis view, the RV diameter is usually no more 
than 70% that of the LV measured at the level of the tips of 
the valves at end-diastole. An RV that is greater in size than 
the LV in the apical four view is pathologic and indicates 
elevated RV pressures.3 McConnell’s sign – akinesis of the 
mid-free wall of the RV with normal motion at the apex, best 
seen in the apical four-chamber axis view – was initially 
described to have a relatively low sensitivity (77%) but high 
specificity (94%) for acute PE.4 A subsequent study, however, 
showed that acute RV infarction has a similar incidence of 
McConnell’s sign as PE, suggesting that perhaps it is more 
indicative of an acute process rather than RV failure due to PE 
in particular.5 

Even in the era of CT angiography, ultrasound continues 
to play an important role in risk stratification.6 In a prospective 
study of patients with acute PE, Grifoni et al. demonstrated 
that among initially normotensive patients, RV dysfunction 
on ultrasound was associated with a 10% rate of subsequent 
PE-related shock and 5% in-hospital mortality, while patients 
without RV dysfunction had benign inpatient courses.7 
Patients with intermediate-risk PEs, defined as PE with 
evidence of RV dysfunction and/or myocardial injury without 

hypotension or shock,8 have a mortality rate of 3%, nearly 
the same as patients who present with acute myocardial 
infarction.9 Retrospective studies have shown that 80% of 
patients with saddle PEs demonstrate RV dysfunction, and 
have a mortality of between 5-6%.6,10,11 These patients may be 
candidates for catheter-directed thrombolysis in addition to 
systemic anticoagulation.12 Some data suggests that patients 
such as the one in this case have improved outcomes after 
ultrasound-assisted, catheter-directed thrombolysis compared 
to systemic anticoagulation alone, without an increased rate of 
bleeding complications.13 

Factor V Leiden is the most common genetic risk factor 
for VTE.14 Approximately 3-8% of the general United 
States and European populations are heterozygous carriers 
of the modified allele. It is characterized by poor response 
to activated protein C and leads to increased risk of deep 
vein thrombosis and PE. Individuals with factor V Leiden 
mutations are at a 50-fold increased risk for VTE after a minor 
lower extremity injury compared with individuals without 
this mutation,15 and heterozygous carriers have been shown to 
have a lifetime VTE risk of 10% in population studies.16 

CONCLUSION
This case highlights the power of POCUS in the early 

evaluation of patients with cardiopulmonary complaints. The 
recognition of right heart strain early in this patient’s course 
led the clinical team to obtain an urgent CT angiogram, which 
facilitated the timely diagnosis for his submassive PE. Despite 
his large clot burden, the patient was only mildly symptomatic. 
Without POCUS, his PE could have been missed as his heart 
rate normalized and some of his symptoms improved following 
administration of intravenous fluids. In this case, the EP’s 
ultrasound, in conjunction with the clot burden seen on CT, 
were conclusive evidence of significant RV dysfunction, and 
prompted the cardiac surgery team to take the patient directly 
to the catheterization laboratory for thrombolysis without a 
comprehensive transthoracic echocardiogram. His expedited 
diagnosis in the ED led to rapid intervention and treatment by 
the appropriate specialist team and may have avoided long-term 
cardiopulmonary sequelae.

Video 1. Ultrasound video clip of parasternal short view of the 
heart, demonstrating bowing of the interventricular septum 
away from the right ventricle (RV) into the left ventricle (LV) 
(the “D-sign”).

Video 2. Ultrasound video clip of apical four-chamber view of the 
heart, demonstrating an enlarged right ventricle (RV), greater in 
size than the left (LV).
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Chronic mesenteric ischemia (CMI) is a rare cause of abdominal pain with the potential for significant 
morbidity and mortality. An infrequently described complication of CMI is acalculous cholecystitis. 
Historically, acalculous cholecystitis is thought to be multifactorial and usually occurs in the setting 
of severe illness. In CMI, the etiology is more likely chronic ischemia to the gallbladder leading to 
inflammation. We present a case of acalculous cholecystitis that presented insidiously in a patient 
with CMI. [Clin Pract Cases Emerg Med. 2019;3(3):275-277.] 

INTRODUCTION
Chronic mesenteric ischemia (CMI) is a rare, but 

potentially fatal, cause of abdominal pain. CMI refers to 
splanchnic hypoperfusion involving at least two of the 
following: the celiac artery, superior mesenteric artery, and 
inferior mesenteric artery.2 In a recent study, the prevalence of 
symptomatic CMI was reported to be as low as 0.03% despite 
the growing prevalence of mesenteric artery stenosis.3 CMI 
is typically secondary to atherosclerosis and most commonly 
involves the celiac artery.1,3 A usual presentation consists of 
intestinal angina and progressive weight loss.

One study shows that significant stenosis, especially 
greater than 70%, within the splanchnic vessels can lead to the 
development of collateral vessels in order to prevent ischemia 
to the bowels.4 This angiogenesis, along with the body’s 
intrinsic collateral vessels, serves to protect the remainder of 
the splanchnic organs from significant ischemia as well. One 
notable exception is the gallbladder, which receives its blood 
supply primarily from the cystic artery, a terminal branch of the 
celiac artery.6 To our knowledge, there is no evidence to support 
the formation of collaterals to the gallbladder in CMI.

Acalculous cholecystitis, an infrequently described 
complication of CMI, may present with the typical symptoms of 
CMI and should be considered, especially in the setting of right 
upper quadrant pain, leukocytosis and elevated inflammatory 
markers in patients with risk factors for vascular disease. While 
acute acalculous cholecystitis is most often described in the 
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critically ill, we describe a case of acute acalculous cholecystitis 
that presented with marked leukocytosis and hypotension in an 
otherwise well appearing, elderly female with underlying CMI.

CASE REPORT
A 76-year-old Caucasian female with a past medical history 

significant for hyperlipidemia and poorly controlled hypertension 
was sent to the emergency department (ED) by her outpatient 
cardiologist due to abnormal labs. Her labs were most significant 
for a severe leukocytosis and hypokalemia. On her arrival to 
the ED, she was grossly asymptomatic but reported a two-week 
history of generalized fatigue and intermittent lightheadedness. 
On review of systems, she also endorsed a 10-pound weight loss 
over the prior six months and episodic generalized abdominal 
pain associated with nausea and vomiting over the prior year. 

On exam, she was hypotensive to 83/42 millimeters of 
mercury with otherwise normal vital signs. She was awake, 
alert, in no acute distress, and in general was very comfortable 
and well appearing. She did not demonstrate any evidence 
of hypoperfusion on exam such as altered mental status, 
dizziness, or cold extremities. Her abdomen was soft and 
non-distended with only mild tenderness to palpation in the 
suprapubic region but no guarding or rebound. Her exam 
was otherwise notable for a diminished left radial pulse and 
bilaterally diminished dorsalis pedis pulses. 

Routine investigations revealed a white cell count of 
49.1/ liters (L) (4.4-11.3x109/L) with a left shift and neutrophil 
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What do we already know about this clinical 
entity? 
A rare complication of chronic mesenteric 
ischemia (CMI), acalculous cholecystitis, is 
most often seen in critically ill patients.

What makes this presentation of disease 
reportable? 
Acalculous cholecystitis in the setting of 
mesenteric ischemia is a rare cause of 
chronic abdominal pain, a common chief 
complaint in the emergency department.

What is the major learning point? 
Acalculous cholecystitis is a rare complication 
of CMI that should be considered in elderly 
patients with abdominal pain and risk factors 
for vascular disease.

How might this improve emergency 
medicine practice? 
Early recognition and diagnosis of 
acalculous cholecystitis in patients with 
post-prandial abdominal pain may expedite 
treatment and improve outcomes.

predominance, potassium of 2.5 millimoles (mmol)/L 
(3.5-5.3mmol/L), sodium of 127 mmol/L (136-145mmol/L), 
blood urea nitrogen of 31 milligrams per deciliter (mg/dL) (6-23 
mg/dL), creatinine of 1.53 mg/dL (0.50-1.05 mg/dL), C reactive 
protein of 31.44 mg/dL (<1.00) and lactate of 3.7 mmol/L (0.4-
2.0 mmol/L). Her liver function tests were within normal limits. 
Urinalysis and chest radiograph were obtained for an infectious 
workup and were both unremarkable. 

After a period of observation, an abdominal computed 
tomography (CT) was obtained given her history of chronic 
abdominal pain and persistent concern for infectious process with 
no clear source. The CT showed gallbladder wall thickening and 
edema with pericholecystic edema and a contained perforation of 
the gallbladder wall near the fundus (Image).

Interval CT angiogram showed severe atherosclerotic 
changes of the abdominal aorta and its branches with complete 
occlusion of the celiac artery origin and diminutive flow in its 
distal branches from collateral vessels, severe stenosis of the 
superior mesenteric artery, and mild stenosis of the inferior 
mesenteric artery. There was mild wall thickening of the 
ascending colon and transverse colon. 
 
DISCUSSION 

Acalculous cholecystitis is an infrequent, acute 
inflammatory disease of the gallbladder, thought to be 
multifactorial in etiology, which most often occurs in critically 
ill patients.6 Acalculous cholecystitis as a result of CMI is an 
especially rare complication with only a handful of reported 
cases in the literature. Melo et al. reported a case of acute 
acalculous cholecystitis in a patient with severe atherosclerosis 

and CMI. This patient’s presentation consisted of acute onset, 
right upper quadrant pain while admitted to the hospital for 
a planned revascularization. He underwent a simultaneous 
cholecystectomy and elective revascularization of his aortic and 
visceral occlusive disease. Other case reports present instances 
of acute acalculous cholecystitis in patients with critical illness 
causing systemic inflammation such as a severe infection, 
systemic lupus erythematosus, or burns.7,8,9 Our case contrasts 
with the above case reports in that our patient’s abdominal pain 
was chronic and not present on the day of her presentation. A high 
index of suspicion is required to consider acalculous cholecystitis 
as a cause of her severe leukocytosis in this otherwise well-
appearing female with a benign abdominal exam.  

Although it is understood that the pathogenesis of 
acalculous cholecystitis is multifactorial, ischemia has been 
more recently recognized as an important risk factor for its 
development.6 Our case demonstrates the development of 
acalculous cholecystitis in a patient with no identified risk 
factors other than peripheral vascular disease as demonstrated 
by unequal and diminished peripheral pulses on exam and by 

Image. Abdominal computed tomography scan with contrast 
showing cholecystitis with evidence of gallbladder wall perforation 
(white arrow). Gallbladder wall appears thickened and edematous 
and there is a moderate amount of pericholecystic fluid and 
inflammatory stranding. In addition, there is an apparent 
discontinuity in the gallbladder wall.
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areas of severe stenoses on her subsequent CT angiogram. Her 
history of poorly controlled hypertension was also suggestive 
of renal artery stenosis. She had not had any other acute illness 
in the weeks prior to predispose her to systemic inflammation 
and to the acute irritation and subsequent perforation of her 
gallbladder in the absence of cholelithiasis. 

It is clear that acalculous cholecystitis can develop in an 
array of clinical settings. Systemic illness has been established, 
and frequently cited, as a known risk factor. However, given the 
gallbladder’s terminal blood flow and susceptibility to ischemia, 
acalculous cholecystitis should be recognized as a possible 
complication of mesenteric atherosclerosis and specifically CMI.

CONCLUSION
The patient was treated prophylactically with 

piperacillin/tazobactam and admitted to the surgical service 
for a laparoscopic cholecystectomy. She underwent the 
procedure without complications and was discharged home. 
She then followed up with her cardiologist to discuss the 
findings on her CT angiogram and her CMI. She was feeling 
well after her cholecystectomy, and because of her lack of 
symptoms they decided to pursue conservative management 
of her CMI rather than revascularization. 

Documented patient informed consent and/or Institutional Review 
Board approval has been obtained and filed for publication of this 
case report.
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A 38-year-old female presented to the emergency department (ED) with acute-onset right lower 
quadrant abdominal pain following two days of nausea and vomiting. Physical examination revealed 
right lower quadrant tenderness to palpation, rebound tenderness, and guarding. Point-of-care 
ultrasound (POCUS) of the right lower abdomen was performed and interpreted as probable 
appendicitis. However, upon laparoscopic examination of the abdomen, a benign-appearing 
appendix was visualized. Further investigation revealed the source of the patient’s pain to be a 
torsed Meckel’s diverticulum. Although rare, a torsed and inflamed Meckel’s diverticulum can be 
visualized by POCUS in the ED without the need for further imaging or delay. [Clin Pract Cases 
Emerg Med. 2019;3(3):278-281.]  

INTRODUCTION
Acute abdominal pain is a common presentation in the 

emergency department (ED). Pain localized to the right lower 
quadrant (RLQ) warrants a workup for appendicitis, a diagnosis 
commonly made in the ED and a prevalent cause of urgent 
abdominal surgery.1 Imaging of the abdomen in suspected 
appendicitis is important for distinguishing true appendicitis from 
appendicitis mimics in order to prevent negative appendectomies 
and unnecessary surgical risks. However, certain mimics 
warrant surgical treatment. One example is an inflamed or torsed 
Meckel’s diverticulum that is symptomatic.2 While the imaging 
modality of choice for RLQ pain suggestive of acute appendicitis 
has been computed tomography (CT) of the abdomen and pelvis, 
many ED providers are moving towards abdominal ultrasound 
(US) as the initial imaging study, as it can identify both 
appendicitis and, as in this case, a torsed Meckel’s diverticulum at 
the bedside without the need for radiation exposure.3

CASE REPORT
A 38-year-old white female with no significant past 

medical history presented to the ED with acute onset RLQ 

West Virginia University, Department of Emergency Medicine, Morgantown, West Virginia

abdominal pain that began earlier that day. The pain was 
described as being sharp, stabbing, radiating to the right 
flank, and greatly exacerbated by movement. She reported 
decreased appetite, nausea, and vomiting two days prior to 
presentation with only nausea on the day of admission. On 
physical examination, the RLQ of her abdomen was tender 
to palpation with guarding and rebound tenderness. Other 
examination findings included a blood pressure of 90/60 
millimeters of mercury, a heart rate of 97 beats per minute, 
and a temperature of 36.8 degrees Celsius. Pertinent 
laboratory findings included leukocytosis, with a white 
blood cell count of 17.6 *103/ microliter, a normal hepatic 
and pancreatic function panel, a normal basic metabolic 
panel, and a negative pregnancy test.

Based on the patient’s presenting symptoms and workup, 
a point-of-care ultrasound (POCUS) of the abdomen 
focused on the RLQ was performed to assess for suspected 
appendicitis. A linear probe was used on the RLQ to first 
obtain a short-axis view, and then rotated 90° to obtain a 
long-axis view. The bedside US interpreted by the emergency 
physician showed a tubular, non-peristalsing structure 
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What do we already know about this clinical 
entity? 
Meckel’s diverticulum is the most common 
congenital gastrointestinal anomaly. When 
torsed or inflamed, it can clinically and 
radiologically mimic acute appendicitis.

What makes this presentation of disease 
reportable? 
A rare, torsed Meckel’s diverticulum was 
thought to be appendicitis but properly treated 
after visualization via point-of-care ultrasound. 

What is the major learning point? 
Visualization of the pathological process 
is more crucial to patient care than 
distinguishing an inflamed Meckel’s 
diverticulum from appendicitis.

How might this improve emergency 
medicine practice? 
Point-of-care sonography can save time 
and resources as well as reduce radiation 
exposure without negatively affecting 
outcomes in right lower quadrant pain.

superficial to the iliac vessels 0.9 centimeters in diameter with 
edematous walls consistent with appendicitis (Image, Video). 
Further increasing the likelihood of appendicitis was the 
structure’s “target” appearance on short-axis, associated with 
the gut signature of bowel wall (Image, Video). 

Surgery was promptly consulted for acute abdomen with 
a preoperative diagnosis of appendicitis. The patient was 
consented for a laparoscopic appendectomy and taken into the 
operating room. Upon initial laparoscopic examination of the 
lower abdomen, the patient’s appendix appeared normal, with 
no signs of appendiceal inflammation, induration, or injection. 
The appendix was removed despite its normal appearance, 
and the lower abdomen was again examined for another 
source of the patient’s pain. An area of torsed, dark tissue was 
identified on the antimesenteric portion of the small bowel 
and subsequently detorsed, revealing an ischemic Meckel’s 
diverticulum that appeared to be the cause of the patient’s 
symptoms. The transected tissue was sent to pathology, which 
confirmed both a normal appendix and a Meckel’s diverticulum. 
The patient recovered and was discharged two days later with 
weight restrictions and home rest for two weeks.

DISCUSSION
Meckel’s diverticulum is the most common congenital 

anomaly of the gastrointestinal tract, with a prevalence of 
2-4%.4 Meckel’s diverticulitis and torsion of a Meckel’s 
diverticulum is often clinically, and in many cases, 
radiologically difficult to distinguish from appendicitis. 
Meckel’s diverticulitis is accurately diagnosed preoperatively 
in fewer than 10% of patients, with acute appendicitis being the 
most common preoperative diagnosis.5-6

Many factors contribute to the difficulty in correctly 
distinguishing between a torsed or inflamed Meckel’s and 
an inflamed appendix. Both can present with a similar 
history of acute onset right lower abdominal pain with 
variable abdominal distention, nausea and vomiting, 
especially in the case of bowel obstruction with Meckel’s 
diverticulum.7 Laboratory findings are also relatively 
nonspecific, with both appendicitis and any diverticulitis 
commonly presenting with leukocytosis and fever.8 Physical 
examination findings commonly show RLQ tenderness 
on palpation as well as guarding, rigidity, and rebound 
tenderness. While pain from Meckel’s diverticulum can 
be located more toward the midline, periumbilical pain 
is common due to peritoneal irritation with early acute 
appendicitis as well, rendering this finding nonspecific. 

Regarding imaging findings, torsion of a Meckel’s 
diverticulum is an extremely rare complication and thus 
there are limited studies of optimal imaging modalities.6 In 
the ED, the most likely scenario is high suspicion of acute 

Image. Frame A is a short-axis view of a point-of-care ultrasound 
showing an edematous, non-compressible tubular structure in 
the right lower quadrant of the abdomen with adjacent normal-
appearing, compressible loops of small bowel. Clearly visible is the 
“gut signature” associated with the different layers of the bowel wall; 
serosa (echogenic), muscularis externa (hypoechoic), submucosa 
(echogenic), muscularis mucosa (hypoechoic), and mucosa 
(echogenic). This structure is circled in Frame B.
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appendicitis, with a torsed Meckel’s diverticulum being near 
the bottom of the differential diagnosis if even considered. 
Thus, it is fitting to deliberate over imaging options in the 
context of acute appendicitis. Historically, the initial imaging 
modality of choice for suspected appendicitis has been CT, 
with alternative modalities such as magnetic resonance 
imaging or US reserved for children and pregnant women 
due to concern for radiation exposure.9 However, many 
emergency physicians are moving toward abdominal US as 
the initial imaging modality for suspected acute appendicitis, 
typically via the high-frequency linear probe, with sensitivity 
and specificity reaching values above 90%.3,10

US can also visualize a torsed Meckel’s diverticulum, as 
shown in this case; however, it is often misdiagnosed as acute 
appendicitis due to similar location, features, and anatomy. 
Anatomically, Meckel’s diverticulum is classically found within 
100 centimeters of the ileocecal valve, placing it in the RLQ or 
near the midline, analogous to the appendix. US findings are 
also similar between the two diagnoses. Both are true diverticula 
meaning they contain all gut wall layers, resulting in the classic 
gut signature or “target” appearance on ultrasonography, and both 
show non-compressible, blind-ending, tubular, non-peristaltic 
structures with edematous walls (Image). 

While it is possible to correctly identify a Meckel’s 
diverticulum on ultrasonography by its lack of association 
with the cecum, this case shows that from an ED perspective, 
the visualization of a pathological process that is likely 
the source of the patient’s pain is much more crucial 
and meaningful than accurately diagnosing a Meckel’s 
diverticulum at the bedside. The aforementioned sonographic 
findings coupled with the patient’s presenting symptoms 
would warrant surgical consultation in either case. Whether 
the findings are indicative of appendicitis or a torsed Meckel’s 
diverticulum can be demonstrated intraoperatively, as both of 
these etiologies would require surgery.

Here, we see that US is a valuable study for RLQ pain even 
in the setting of bowel ischemia secondary to axial torsion of a 
Meckel’s diverticulum. In this particular case, a torsed Meckel’s 
diverticulum was mistakenly identified as appendicitis, but the 
patient’s treatment course and outcome were not affected. On 
the contrary, the patient was quickly consented for laparoscopic 
surgery without the need for further imaging, interpretation by a 
radiologist, or exposure to unnecessary radiation.

CONCLUSION
Few studies have investigated the utility of ultrasonography 

in the setting of an axially torsed Meckel’s diverticulum. Here, we 
have shown that POCUS in the ED is a capable and appropriate 
tool for investigating acute RLQ abdominal pain even in the 
setting of a Meckel’s diverticulum. Although US is relatively 
operator-dependent, in the right hands it is a readily available and 
quickly interpreted imaging modality, making it an important skill 
for emergency physicians.
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Video. A linear probe is being used on the right lower quadrant 
of the abdomen in this video clip. An edematous, fluid-filled, non-
compressible structure is seen just below the abdominal wall 
musculature in short-axis view and is circled in yellow. The structure 
displays a “targetoid” gut signature and is shown adjacent to normal 
loops of small bowel, making it suspicious for acute appendicitis. It 
was later found to be an inflamed Meckel’s diverticulum.
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BRASH (bradycardia, renal failure, atrioventricular-node blockers, shock, and hyperkalemia) 
syndrome is a recently coined term for a condition that describes the severe bradycardia and 
shock associated with hyperkalemia in patients on atrioventricular (AV)-node blocking agents. 
The proposed pathophysiology involves a precipitating event that exacerbates renal dysfunction 
with resulting AV-node blocker and potassium accumulation that act synergistically to precipitate 
bradycardia and hypotension. This syndrome may be refractory to the usual management of 
bradycardia. This case describes BRASH syndrome precipitated by trimethoprim/sulfamethoxazole. 
[Clin Pract Cases Emerg Med. 2019;3(3):282-285.]

INTRODUCTION
Severe hyperkalemia can present as reversible 

bradycardia that mimics atrioventricular (AV) block.1 
However, hyperkalemia in the setting of concomitant AV-
node blocker usage can precipitate refractory bradycardia and 
hemodynamic instability even without a critically elevated 
potassium level or sizeable ingestion of AV-node blocking 
agents. This syndrome termed BRASH – bradycardia, renal 
failure, AV-node blockers, shock and hyperkalemia –is a 
cycle of synergy between hyperkalemia and AV-blockade that 
can result in cardiovascular collapse.2 It would generally be 
expected that the prevalence of such a condition be higher 
among the elderly who may be more likely to be on AV-node 
blocking medications and have a greater likelihood of events 
that precipitate renal failure.3 We report a case of BRASH 
syndrome occurring in a relatively young patient following a 
course of trimethoprim/sulfamethoxazole (TMP/SMX).

CASE REPORT
A 51-year-old male with past medical history of pituitary 

carcinoma with resection, metastasis to the liver, Cushing’s 
syndrome, hypertension, hyperlipidemia, hypothyroidism, 
insulin dependent diabetes mellitus, and renal insufficiency 
presented to the emergency department (ED) after a syncopal 
episode at the office of his primary care physician (PCP). He 
was found to have a pulse of 20 beats per minute (bpm) and 

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

blood pressure of 60/30 millimeters of mercury (mmHg) by 
paramedics who immediately initiated transcutaneous pacing 
and transported him to the ED. On arrival, the patient was 
somnolent but arousable, paced at 90 bpm at 70 milliamps, 
and persistently hypotensive with blood pressure of 80/60 
mm Hg. Pacer capture was poor. His electrocardiogram 
(ECG) revealed third-degree AV block and marked 
bradycardia with heart rate of 39 bpm, peaked T waves, and 
widened QRS of 173 milliseconds (Image). The patient’s 
bradycardia was refractory to atropine, and pacing was 
resumed. Initial laboratory data was significant for elevated 
serum potassium of 8.6 millimoles per liter (mmol/L) 
(reference range 3.5 – 4.9 mmol/L), blood urea nitrogen 
(BUN) of 51 milligrams per deciliter (mg/dL) (reference 
range 8 – 26 mg/dL), and creatinine of 3.3 mg/dL (reference 
range 0.6 – 1.3 mg/dL). 

According to his PCP, his baseline creatinine level was 
1.7 mg/dL. Sodium was low at 130 mmol/L (reference range 
138 – 146 mmol/L), and troponin I was normal at 0.010 ng/
mL (reference range 0.000 – 0.080ng/mL). Intravenous (IV) 
calcium chloride, insulin with dextrose, and albuterol were 
administered to treat his hyperkalemia. IV hydrocortisone 
was additionally given for potential adrenal crisis. With 
treatment, his heart rate and blood pressure improved 
to 97 bpm and 140/52 mmHg, respectively. His level of 
consciousness likewise was restored. Nephrology was 
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What do we already know about this clinical entity? 
Atrioventricular-node blockers and 
hyperkalemia may act in synergy to precipitate 
bradycardia and shock that may be refractory to 
usual individual therapy.

What makes this presentation of disease reportable? 
This case highlights bradycardia, renal failure, 
AV-node blockers, shock and hyperkalemia 
(BRASH) syndrome and the potentially grave 
risk associated with prescribing medications 
that can cause hyperkalemia.

What is the major learning point? 
Bradycardia and shock from BRASH syndrome 
require intervention at multiple physiologic fronts 
that individually may not be grossly abnormal.

How might this improve emergency medicine 
practice? 
Algorithmic and heuristic recognition of this 
syndrome could aid rapid intervention by the 
emergency physician and improve potential 
morbidity and mortality.

contacted for possible dialysis, and the patient was admitted 
to the intensive care unit. 

It was later discovered that the patient’s medications 
included the beta-blocker carvedilol (6.25 mg twice daily) 
and eplerenone (25 mg daily), a potassium-sparing diuretic. 
He denied any recent dosage changes or attempted overdose. 
Interestingly, he had been started on TMP/SMX for otitis 
media a week prior to presentation and had developed 
progressive weakness and fatigue three days after his first 
dose. He was being evaluated on an outpatient basis for said 
weakness when he had the syncopal episode. His hospital 
course consisted of continued therapy with additional 
diuresis and sodium polystyrene sulfonate, resulting in the 
down trending of serum potassium levels and improvement 
of his renal function and urine output. Within 24 hours, 
his potassium level corrected to 5.0 mmol/L, and therefore 
dialysis was not initiated. Upon discharge three days 
later, his potassium was 4.1 mmol/L, BUN 31 mg/dL, and 
creatinine 1.4 mg/dL. He was instructed to stop taking his 
eplerenone and was discharged in stable condition with 
scheduled outpatient follow-up.

DISCUSSION
Hyperkalemia is a well-known reversible cause of heart 

block, arrhythmia, and syncope.3 It can be precipitated 
and worsened by multiple factors including medications, 
renal failure, mineralocorticoid deficiency, tissue necrosis, 
metabolic derangement and exogenous intake.4 Risk 
factors for medication-induced hyperkalemia include 

Image. Initial electrocardiogram of 51-year-old male showing third-degree atrioventricular block with a ventricular escape rhythm. There is 
marked bradycardia (39 beats/minute), peaked T waves, and widened QRS (173 milliseconds).
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diabetes mellitus, renal insufficiency, hypoaldosteronism, 
and age greater than 60 years.5 There have been multiple 
documented cases of hyperkalemia precipitated by TMP/
SMX as sole therapy6,7 or in combination with other 
medications.8 In fact, hyperkalemia and acute renal 
dysfunction have been documented with onset after therapy 
initiation in as quickly as 24 hours, particularly in patients 
with baseline renal insufficiency.9 This is due to the direct 
activity of the trimethoprim component of TMP/SMX in 
inhibiting potassium excretion by reversibly disrupting 
sodium reabsorption by cells in the distal nephron.10 

There may also be elements of renal toxicity driven 
by sulfamethoxazole crystal deposition.11 Moreover, 
eplerenone is an aldosterone antagonist that inhibits renal 
secretion of potassium and sodium reabsorption, whereas 
carvedilol is a beta blocker that suppresses catecholamine-
driven renin release while impairing cellular potassium 
uptake.4 Our patient was therefore on several prescribed 
medications with the potential to drive and worsen 
hyperkalemia. Particularly interesting is the notion that beta 
blockers can act in synergy with hyperkalemia to induce 
bradycardia even with only mild hyperkalemia present.3 
This is achieved by the dual role beta blockers play as 
direct AV-node blockers in addition to maintaining higher 
serum potassium levels by reducing potassium excretion 
and impairing cellular uptake of serum potassium.4 This 
cycle is propagated as bradycardia worsens renal perfusion 
leading to a spiral of worsening hyperkalemia, renal failure 
and bradycardic shock, which can sometimes be refractory 
to usual therapy.2 

ACLS
Atropine
Epinephrine
Dopamine
Cardiac Pacing

Stabilize cardiac membrane
Calcium Gluconate
Calcium Chloride

Correct Hyperkalemia
Insulin and Dextrose
Nebulized Albuterol
+/- Sodium Bicarbonate
+/- Furosemide
+/- Sodium Polystyrene Sulfonate

Dialysis
If refactory to therapy

BRASH 
Syndrome

(unstable by 
definition)

Figure. Management considerations for BRASH – bradycardia, 
renal failure, atrioventricular-node blockers, shock, and 
hyperkalemia – syndrome.

Given the pathophysiology described above, it is 
reasonable to expect that the population most susceptible to 
this syndrome would include the elderly who are often on 
multiple medications with potential to block the AV node 
or depress renal function, as well as patients with baseline 
renal insufficiency or heart block.3,4 It is important to note 
that patients presenting with BRASH syndrome may be 
adherent to the prescribed doses of the AV-node blocker 
and have not ingested additional significant quantities of 
the medication. There may be, however, a precipitating 
event such as the addition of a new medication with the 
potential to cause hypovolemia or exacerbate baseline renal 
insufficiency. In this case, the initiation of antibiotic therapy 
with TMP/SMX worsened our patient’s already-known renal 
insufficiency and on top of the eplerenone and carvedilol he 
was taking, contributed to his overall marked hyperkalemia 
and bradycardia. Furthermore, a stress corticosteroid was not 
used during the treatment of his ear infection.

Management of BRASH syndrome involves supportive 
care, treatment of shock, and expeditious correction of 
electrolyte abnormalities (Figure). As is standard with 
severe symptomatic hyperkalemia, membrane stabilization 
must be initiated with IV administration of calcium, insulin 
and dextrose, beta-agonist therapy and diuresis or dialysis 
as needed. Volume status must be evaluated carefully and 
addressed since acutely anuric patients can experience 
fluid overload while others may be fluid depleted. Patients 
may require support with vasopressors if shock remains 
despite other therapies, in which case epinephrine and 
isoproterenol could be reasonable choices given their beta-
receptor activity.2

CONCLUSION
BRASH – bradycardia, renal failure, AV-node blockers, 

shock and hyperkalemia – is a syndrome of severe bradycardic 
shock that is likely propagated by a synergy between AV-node 
blockade and hyperkalemia. The patients are generally on 
only prescribed doses of the AV-node blocker and present with 
severe bradycardia and hypotension after a precipitating event 
that worsens renal function. In some cases, such as the one 
presented here, the shock is severe enough to cause syncope. 
Mindfulness of the populations most likely to develop 
BRASH syndrome is recommended to help avoid prescribing 
medications that can potentially worsen renal function and 
predispose an already vulnerable patient to this syndrome. 
Immediate recognition of BRASH syndrome is likewise 
imperative to ensure prompt and aggressive management.

Documented patient informed consent and/or Institutional Review 
Board approval has been obtained and filed for publication of this 
case report.
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A 53-year-old male presented with pain in the right elbow that was sudden in onset and 
progressively worsening over approximately eight hours. The pain was exacerbated with any 
movement of the elbow. Of note, he had been recently admitted for robotic prostatectomy and had 
a prolonged hospital stay requiring a course of antibiotics. This case report details the emergency 
department evaluation of septic arthritis of the elbow with a focus on best practices for ultrasound- 
guided elbow arthrocentesis. [Clin Pract Cases Emerg Med. 2019;3(3):286-288.]  

INTRODUCTION 
Septic arthritis results from an infection in a joint space 

from bacteria, fungus, virus, or even parasite. Delay in 
diagnosis of septic arthritis can have significant morbidity 
and even lead to death.1 While physical exam is critical to 
the diagnosis and evaluation of a septic joint, joint aspiration 
and culture is definitive.2 Because joint aspiration can be 
uncomfortable for a patient already presenting with joint pain, 
it is helpful to use ultrasound to evaluate whether there is 
an effusion. In the emergency department (ED), ultrasound 
is a critical diagnostic tool in the evaluation of patients in 
whom septic joint is clinically suspected. Ultrasound imaging 
can provide diagnostic information that expedites definitive 
diagnosis and treatment. 

CASE REPORT
A 53-year-old man presented to the ED with pain in 

his right elbow. The onset of this pain was sudden, was 
without a clear injury or event, and had been worsening for 
approximately eight hours prior to presentation to the ED. He 
denied trauma to the area recently or historically and had no 
prior surgeries to the right elbow. Of note, he did have a recent 
hospitalization for robotic-assisted prostatectomy due to 
prostate cancer and had been on a course of antibiotics during 
that hospitalization. The patient reported that the pain was 
exacerbated by any movement of the elbow, particularly with 
flexion to 90 degrees. There was mild associated swelling, 
but no significant redness or warmth. He denied fevers, chills, 
weakness, numbness, or paresthesia.

Geisinger Medical Center, Department of Emergency Medicine, Danville, Pennsylvania

The patient’s vital signs on presentation to the ED were 
within normal limits. He was well appearing and in no distress. 
On exam, we noted mild associated swelling of the right 
elbow, but no significant erythema or increased warmth. There 
was severe pain with any palpation of the right elbow. The 
right extremity was neurovascularly intact. Additionally, the 
patient was able to extend the affected wrist, abduct all fingers, 
and oppose the thumb. The differential diagnosis included 
hemarthrosis, elbow strain, septic arthritis, or crystalline disease.
Complete blood count and basic metabolic panel were 
unremarkable. C-reactive protein was less than one milligram per 
liter and erythrocyte sedimentation rate was five millimeters per 
hour. Three radiographs of the right elbow were unremarkable 
without sail sign or posterior fat pad observed. We used a 
posterior oblique ultrasound approach of the right elbow to 
look specifically at the olecranon fossa. For the purposes of 
comparison, a normal sonographic appearance of the elbow 
(posterior approach) is depicted in Image 1. A joint effusion 
(Image 2) was identified between the olecranon fossa and its 
associated fat pad. We again used a posterior oblique approach to 
identify the joint effusion. Using an 18-gauge spinal needle with 
sterile technique, we aspirated the joint effusion under dynamic 
ultrasound guidance (Image 3). Six milliliters (ml) of cloudy, 
purulent fluid was aspirated.

Ultrasound helped to rapidly identify the effusion and guide 
the aspiration. Orthopedics was then consulted and expeditiously 
admitted the patient for suspected septic joint. He was treated 
with ceftriaxone and vancomycin. Studies of the joint aspirate 
showed white blood cell count (WBC) of 53,100 cells per 
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What do we already know about this clinical 
entity? 
Septic joint is a well-characterized disease 
that usually occurs secondary to blood-borne 
infection.

What makes this presentation of disease 
reportable? 
This patient had recently undergone 
prostatectomy and a course of antibiotics, 
with physical exam findings of elbow 
tenderness, mild swelling, and pain with 
movement of the joint. 

What is the major learning point? 
Ultrasound can be used to identify an 
effusion even when there is no erythema, 
warmth, or significant swelling over the 
elbow joint. 

How might this improve emergency 
medicine practice? 
Bedside ultrasound can supplement clinical 
suspicion for septic joint, aid in efficacy of 
joint aspiration, and expedite treatment at 
little associated risk and cost.

cubic millimeter (mm3) and red cloudy fluid. There were no 
synovial crystals identified in the fluid.

In this case, ED point-of-care ultrasound (POCUS) 
quickly identified a right elbow joint effusion and was used 
for dynamically guided arthrocentesis of the right elbow joint.3 
POCUS additionally allowed for exclusion of other etiologies for 
the patient’s symptoms such as tendon injury, muscle injury, or 
fracture, and these were not seen surrounding the elbow.4 Of note, 
while the initial analysis of the synovial fluid was suggestive of 
septic arthritis,5 given WBC >50,000 cells/mm3, cultures did not 
grow any bacteria. This was likely due to recent antibiotic use 
after prostatectomy, suggesting partially treated septic arthritis.

DISCUSSION
This case is unique and relevant to the emergency physician 

(EP) because joint complaints are a common presentation that has 
a wide differential to consider. POCUS was essential because it 
allowed identification of an abnormal joint effusion and guided 
the elbow aspiration, which is difficult to do by landmark-only 
technique. Using POCUS, the EP can use three areas surrounding 
the elbow to evaluate a swollen elbow. These three areas are the 
olecranon fossa, coronoid fossa, and the radial fossa. Each of 
these has an associated fat pad. Normally, a fat pad fills these 
potential spaces, but if there is an effusion present (Image 2), the 
effusion displaces the fat pad. The posterior recess or olecranon 
fossa is the fastest and easiest area to explore. One can use either 
a long-axis or short-axis orientation of the ultrasound probe. It is 
also one of the easier approaches for aspirating a joint effusion.

The elbow arthrocentesis (Image 3) should be performed 
with the patient sitting upright and at the appropriate 
height as to allow the sonographer comfort and to identify 

Image 1. Posterior long-axis view of the elbow using a high-
frequency linear transducer. The transducer indicator (p) is positioned 
superiorly and proximally. Note the normal elbow sonoanatomy and 
the position of the posterior fat pad to the elbow joint.

Image 2. Posterior long-axis view of the elbow using a high-
frequency linear transducer. The transducer indicator (p) is 
positioned superiorly and proximally. A large elbow joint effusion 
is labeled along with relevant anatomy. Note the posterior 
displacement of the fat pad. 
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landmarks. A high-frequency linear transducer should be 
used and placed on the posterior aspect of the elbow with 
the indicator superior and proximally (toward the triceps 
body). Place the elbow in 90 degrees, arm abducted, with 
the patient’s forearm pronated using a side table to rest the 
hand. There are specific landmarks of the elbow that should 
be identified and palpated. Given that we used the posterior 
oblique approach and olecranon fossa for arthrocentesis, 
imagine a triangle formed by the lateral olecranon, the head 
of the radius, and the lateral epicondyle. 

The skin should be prepared and cleaned with 
chlorhexidine. Next, using 1% lidocaine and a small needle 
(25 or 27 gauge), inject a wheal of local anesthesia into the 
dermis. With consistent pressure, identify the needle tip and 
advance the needle under sonographic dynamic guidance 
until the joint capsule is penetrated and joint fluid is aspirated. 
Collect synovial fluid, 5 ml to 10 ml, and remove the needle. 
Apply pressure with gauze for any bleeding observed and 
dress the puncture site. Send the specimen for testing.6 

EPs can easily examine for the presence of elbow effusion 
with POCUS to aid in the diagnostic evaluation. The technique 
has little associated risk and cost. This bedside test can 
supplement clinical suspicion for septic joint, aid in efficacy of 
joint aspiration, and expedite treatment. 

CONCLUSION
A high index of suspicion for septic joint/arthritis is 

an important consideration for a patient presenting with 
joint pain significant enough to prevent decreased ability to 
move the affected joint. This case highlights that the classic 

Image 3. Posterior long-axis dynamic guided elbow aspiration 
using the high-frequency linear transducer and 18-gauge spinal 
needle. The transducer indicator (p) is again positioned superiorly 
and proximally. Note the posterior displacement of the synovial 
joint capsule into the effusion during aspiration.

symptoms of infection, including erythema, warmth, and 
swelling are not always present on physical exam especially 
when the patient has been on a recent course of antibiotics. 
POCUS is an excellent modality to identify and safely 
aspirate joint effusions. This patient proceeded to incision 
and drainage of the right elbow with orthopedics, and 
cultures continued to be negative. He made a full recovery. 
Using POCUS for workup and diagnosis of septic joint can 
improve efficacy of workup and time to treatment. 

Documented patient informed consent and/or Institutional Review 
Board approval has been obtained and filed for publication of this 
case report.
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The debate over the lethality and ownership of modern, high-powered weapons has recently grabbed 
the headlines. High-velocity air weapons, advertised as starter guns for children, can cause lethal injuries 
despite non-lethal appearing wounds. Presented is a rare case of a modern, high-powered air weapon 
used in a homicide. A literature search yielded reports of only three previous murders by air weapon in 
the United States and only one involving injury to the thorax. In the current case, the killer used a diabolo 
pellet to penetrate the chest. The pathway tracked through the sternum, piercing the anterior pericardial 
sac and perforating the right ventricle, which led to a pericardial effusion. The pellet embolized to the 
left pulmonary artery and eventually the vasculature of the left lung. Cause of death was a penetrating 
gunshot wound of the chest most likely leading to cardiac tamponade. This case exemplifies several 
important characteristics of penetrating chest trauma from air guns: first, air rifles, with exit velocities 
up to 1200 feet per second, can kill and have been used in accidental deaths, homicides and suicides; 
secondly, diabolo pellets may embolize just as bullets can; and lastly, minor external damage may mask 
major internal destruction. [Clin Pract Cases Emerg Med. 2019;3(3):289-294.]   

INTRODUCTION
An air-powered gun is defined as a weapon that uses the 

expanding forces of compressed air or gas to propel a 
projectile.1 Retail stores advertise air weapons, shown in Image 
1, as starter or recreational guns for children, but fail to warn 
citizens about the lethal threat they pose. While these injuries 
may appear non-lethal, they can cause deadly end organ 
damage. The literature on air weapon deaths yielded only three 
murders in the United States (U.S.), and only one of these 
described a gunshot wound to the chest. Case reports involving 
accidental deaths usually describe children with injuries to the 
head, neck and eyes.1-8 In reported cases involving penetration 
of the thorax, death resulted from laceration of the pulmonary 
artery, aorta or right ventricle.9-11 We discuss the homicide of a 
31-year-old male killed by a penetrating injury of the right 
ventricle via air weapon, which led to pericardial tamponade. In 
addition, we review the literature. 

CASE REPORT
Emergency medical technicians arrived to find a man 

lying on the sidewalk for an unknown period of time. They 
provided Advanced Cardiac Life Support care, intubated 
the man, and placed him on a cardiac monitor. The reading 

Rush University Medical Center, Department of Emergency Medicine, Chicago, Illinois 
Kentucky State Medical Examiner’s Office, Frankfort, Kentucky

*
†

showed asystole. He was transported to a local area hospital 
and pronounced dead after a resuscitation attempt. Medical 
staff noted a small, possible bullet wound over the patient’s 
sternum. The county coroner requested an autopsy. 

On autopsy, the patient was a 68.5 inches (1.74 meters 
[m]) tall male weighing 174 pounds (lbs) (78.9 kilograms 
[kg]) with a penetrating gunshot wound of the midline 
chest, 0.19 inch (4.76 millimeters [mm]) in diameter and 
located 18.25 inches (46.4 centimeters [cm]) from the top 
of his head. Black cutaneous discoloration surrounded the 
wound and did not wipe away. From 11 o’clock to 6 
o’clock the discoloration’s thickness was 0.13 inch (3.18 
mm) wide, and from 6 o’clock to 11 o’clock it was 0.19 
inch (1.59 mm). 

Image 1. Example of an air rifle.
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What do we already know about this 
clinical entity? 
Ocular trauma is the most common 
presentation of air weapon injury in the 
emergency department. Most deaths from an 
air weapon injury are caused by intracranial 
penetration by the pellet.

What makes this presentation of disease 
reportable? 
Penetration of the myocardium with 
an air rifle rarely occurs. Most deaths 
happen after the pellet enters the cranium. 
Furthermore, homicides are seldom 
committed with air weapons. 

What is the major learning point? 
Physicians should not underestimate the injury 
caused by an air weapon. A small external 
wound is often misleading. Furthermore, 
physicians should counsel patients on the 
dangers of these guns. 

How might this improve emergency 
medicine practice? 
This case report hopes to teach physicians 
to completely investigate air weapon 
wounds. Furthermore, we hope physicians 
will counsel patients on the dangers these 
weapons pose to children.

The forensic pathologist tracked the pathway of the 
projectile through the sternum; it pierced the anterior 
pericardial sac and penetrated the right ventricle of the heart, 
eventually entering the vasculature of the left lung. A diabolo 
air-rifle pellet, shown in Image 2 and described as hourglass 
or mushroom shaped with a hollow base, was recovered from 
the left pulmonary artery. The trajectory of the projectile was 
front to back, with minimal left to right or up-down 
deviation. Injuries outside of the heart included emphysema 
of the mediastinal soft tissue, hemorrhage of the mediastinal 
soft tissues and the left hilar soft tissues, and hemoaspiration. 
The patholgoist also noted a 500 milliliter (mL) 
hemopericardium and a 250 mL left hemothorax. Cause of 
death was a penetrating gunshot wound of the chest most 
likely leading to cardiac tamponade. 

The police investigation revealed that a Game Big Cat 
1200 air rifle had been used in the shooting. This gun can 
shoot at a top speed of 1200 feet per second (ft/s). It can 
only shoot a 0.18-inch (4.57 mm) air pellet. 

DISCUSSION
The danger of air weapons was evident as far back as the 

early 1800s when they were used in the Napoleonic wars.4 In 
their earliest days, air rifles held several advantages over 
powder firearms. These weapons were quieter, did not 
produce a flash or smoke, and a soldier could discharge 20 
rounds in the same time it took him to reload a musket. 
However, the air weapon’s delicate nature did not hold up in 
combat.11 While today’s air rifles feature increased accuracy, 
automatic capability, and the power of modern firearms, they 
are no longer a weapon of war; rather they are advertised to 
children as a recreational device.9,11

In the late 1960s, the U.S. and the United Kingdom 
(UK) both adopted gun control laws . The U.S. excluded air 
weapons, including those using carbon dioxide, from being 
classified as firearms.9 (It is important to note that 
manufacturers did not introduce high-powered air rifles 
until the early 1970s.6,12) Currently, only 28 states have 

laws regulating air rifles; some states classify them as 
firearms while others exclude air rifles from this 
classification.5 In 1980, U.S. retailers sold over three 
million air weapons.6 

The Firearms (Dangerous Air Weapons) Rules of 1969 
in the UK specified the maximum kinetic energy that an air 
pistol and air rifle could eject their projectile as follows: at 
six feet per pound (ft/lb) (8.1 joules [J]) for an air pistol 
and 12 ft/lb (16.3 J) for an air rifle. Any greater energy 
categorized the gun as a firearm and required a certificate 
for possession. Use of carbon dioxide classified the air 
weapon as a firearm.4 In Scotland, the total number of 
injuries due to air weapons decreased from 2377 in 
2002/2003 to 299 in 2014/2015. Of these reported injuries, Image 2. Diabolo pellet used in the homicide.
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authorities reported zero to three fatalities per year. In 
2017, Scottish authorities began requiring licenses for 
possession of an air weapon.13 No data has been published 
yet on whether this requirement has further decreased air 
weapon-induced injuries or deaths. 

Physicians have long been aware of the ophthalmologic 
dangers of air weapons. 7,14-22   Bowen in 1973 showed that 
out of 105 cases of eye injury due to air weapon, 43% of 
children had significant residual visual deficits and 20% of 
children with a globe rupture from an air weapon required 
removal of the eye.15 However, these weapons also cause 
injuries outside of the eye and even death. 

The greatest factor in any death by projectile is the 
kinetic energy of the projectile. The equation for kinetic 
energy is KE = ½mv^2. Therefore, impact velocity of the 
pellet claims the largest component involved in pellet gun 
deaths.23 The farther the shooter stands from the victim, the 
lower the impact velocity and the lower the kinetic energy. 
Diabolo pellets consist of light material and their speed 
deteriorates quickly. Therefore, the pellets’ exit velocity, 
distance traveled, and which tissue they hit determine the 
damage done.11,24 In the early 1960s, the U.S. Army 
determined that a projectile requires 58 ft/lb (78.6 J) of 
force to create a casualty.16 With a force between one and 
10.9 ft/lb (1.4 J and 14.8 J), air weapons fail to satisfy this 
criterion; however, they could cause injury or death if the 
pellets were to strike certain anatomical locations.1 

The most recent data from 2000 showed 21,840 injuries from 
air weapons in the U.S.  Unfortunately, children prove most 
vulnerable to injury and death from air rifles, especially when 
unsupervised.24,25 In 1995, the Centers for Disease Control and 
Prevention (CDC) reported air weapon injuries over a two-year 
time span. They reported that children and teenagers, 18 and 
younger, suffered 81% of the injuries.15,16 Percentages on 
anatomic location of injury vary by series. However, the CDC 
report stated that 6% occurred to the eye, 25% to the head and 
neck not including the eye, 54% to the extremities, and 15% to 
the trunk.16 In 1997, Scribano reported that minor injuries 
comprised 74% of injuries related to air weapons presenting to 
the emergency department (ED).18 

The ammunition used in these weapons varies depending on 
the gun. The classic Daisy BB Gun will fire a pellet 0.18 inch 
(4.57 mm) in diameter and weighing 0.013 ounce (0.36 grams 
[g]). An air rifle will fire a diabolo pellet, a mushroom-shaped, 
gray projectile with a hollow bottom shown in Image 2. Air rifles 
typically fire two calibers of diabolo pellets: a 0.18-inch (4.57 
mm), 0.53-g (0.019 ounce) pellet, or a 0.22-inch (5.59 mm), 
0.97-g (0.034 ounce) pellet. These weapons can use several 
mechanisms to fire the pellets. 1

Air weapons use three main propulsion arrangements to 
propel their pellets: spring-piston, pneumatic, and carbon dioxide. 
In a spring-piston weapon, a spring moves the piston and 
compresses air in a chamber. When released, the spring expels the 

air from the chamber and the pellet exits the barrel. The pellet 
travels approximately 1000 ft per second (/s) (305 m/s).1 A 
pneumatic air gun employs a system of pumps, with more pumps 
imparting a greater velocity, to deploy the projectile up to 770 ft/s 
(235 m/s).26 A carbon dioxide-powered gun exploits compressed 
carbon dioxide. This scheme maintains approximately the same 
speed as a spring-piston air gun but varies with temperature.1 

A process known as “dieseling” increases the velocities 
of all these weapons. Dieseling occurs when regular 
greasing of the barrel leaves excess oil, which the pellet 
ignites as it hurtles through the barrel.4,27 Older versions of 
these guns, such as the classic Daisy BB Gun, discharged a 
projectile between 275 ft/s and 350 ft/s (84 m/s to 107 m/s). 
The literature reports that newer versions can fire a 
projectile as fast as 1200 ft/s (366 m/s) but most reach a 
velocity of 900 ft/s (274 m/s).1,11 A trip to a department 
store by this author found several air weapons that could 
fire 1300 ft/s and 1400 ft/s as shown in Image 3. This 
surpasses the velocity of several, low-power handguns 
including a 9-mm, which Dimaio reported as 1140 ft/s 
(347 m/s).1,5,6,9,11 With a velocity this high, these bullets may 
cause damage to any part of the body. 

By firing pellets at pig eyes, the authors of one study 
determined that corneal perforation and globe rupture 
occurs 50% of the time at a velocity of 246 ft/s to 249 ft/s 
(75 m/s to 76 m/s) using a 0.18-inch (4.50 mm), 0.013 
ounce (0.36 g) BB.1,17 Dimaio established skin penetration 
of human lower extremities results at 331 ft/s (101 m/s) for 
a 0.18-inch (4.57 mm), 0.01-ounce (0.54-g) pellet and 245 
ft/s (75 m/s) for a 0.038-ounce (1.07 g), 0.22-inch (5.59 
mm) pellet.28 Other reports place bone penetration around 
350 ft/s (107 m/s).1 However, the damage depends on the 
kinetic energy and, therefore, the weight as well. The 
lighter the projectile, the greater the velocity needed for 
penetration. Skin thickness and subcutaneous tissue will 
also affect the degree of penetration. Children tend to have 
thinner skin than adults and, therefore, a lower velocity will 
be needed to break the skin.1

Smedra-Kazmirska et al. studied the velocity air pellets 
maintain for a certain distance and their force on impact. The 
highest velocity came from the “BMK 19”-0.18 inch (4.5 mm) 
air rifle with a velocity of 886 ft/s (270 m/s) and carrying an 
initial kinetic energy of 12.19 ft-lb (16.58 J). Depending on 
pellet type used, this led to penetration of a pellet into ballistics 
gelatin between 1.97 inches and 3.7 inches (50 mm and 94 mm) 
when fired from 65.6 ft (20 m). The study showed that several 
air rifle models available in 2013, including the “BMK 19”-0.18 
inch (4.5 mm), could penetrate the pericardium from a distance 
of 65.6 ft (20 m).29

From 1982 to 1996, 33 deaths from air weapons occurred in 
the U.S.6 From 1990 to 2000, American authors reported 39 
deaths involving air weapons, 32 of which were children younger 
than 15 years old.12 Cranial damage resulted in death most often. 
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The pellet typically entered transnasally, transocularly or 
transtemporally, where the bone is the thinnest.11,30,31 Several 
authors warn that children with these penetrating head injuries 
appear fine and maintain consciousness but may rapidly 
deteriorate. 25,32 However, injuries to the abdomen and thorax may 
result in fatality as well.  

Penetrating wounds to the chest and abdomen carry 
significant morbidity and mortality.  Chest injuries classically 
involve damage of the myocardium, aorta, or pulmonary vessels 
leading to cardiac tamponade or hemothorax.1,4-6,9-11,18,24,33-36 
While perforating injuries from air weapons to the abdomen 
commonly result in visceral injury, they can also injure the 
abdominal aorta.5,6,18,37,38 Furthermore, physicians often 
underestimate the injury potential of air weapon gunshot 
wounds to the chest and abdomen.37 Physicians must understand 
that air-weapon pellets carry a propensity to embolize once in 
the bloodstream.34,39 (The old fear of lead poisoning from a 
retained air-weapon pellet appears obsolete, as the modern alloy 
composition of the ammunition does not elevate serum lead 
levels.19) Accidental trauma, suicide, or homicide may 
precipitate these injuries and deaths.

Although uncommon, suicide attempts typically involve 
penetrating injuries to the head, but also may involve the 
abdomen and chest.30,33,40-42 The CDC reported in 1995 that 
0.1% of ED visits for air-weapon injuries were from suicide 

attempts.16 Campbell-Hewson et al. presented a series of nine 
attempted suicides by air weapon and three completed suicides. 
The authors proposed that the availability of high-power 
firearms in the U.S. precludes air weapons as common weapons 
for suicide and murder.41 

In the U.S., only three authors reported homicides with an air 
rifle since 1975. Dimaio described the first murder by air rifle 
portraying two teenage boys involved in a heated argument. 43 
The younger of the two grabbed an air rifle and fired from only a 
few feet away, striking the older boy in the medial half of the 
right upper eyelid. The pellet travelled through the soft tissue of 
the orbit superiorly to the globe and entered the cranial cavity. 
The pellet caused damage to both hemispheres of the brain. The 
17-year-old only survived for an hour and a half following the 
shot. Green in 1980 reported a case in which a gunshot wound to 
the head killed a man.44 It appears two pellets were loaded into 
the chamber in a technique called “piggybacking.” Piggybacking 
occurs when two projectiles are loaded in the chamber. When 
fired, the increased mass augments the momentum of the pellets 
and thus intensifies the impact energy.4,6 

In 2010, Bligh-Glover reported a drive-by shooting where 
an air-rifle bullet struck the victim’s left chest. The projectile 
perforated the pulmonary vasculature leading to a hemothorax. 
The bullet further struck the left ventricle but did not penetrate 
the myocardium. In 2001 in Japan, Ng’walali reported that a 
0.03-ounce (0.9 g) and 0.22-inch (5.59 mm) diameter pellet 
perforated an elderly woman’s myocardium leading to cardiac 
tamponade and death. The pellet embolized to the left 
subclavian artery. 35

CONCLUSION
 Most emergency physicians (EP) do not observe homicides 

or any other manner of death caused by air weapons because 
these events are rare. This case portrays only the fourth 
homicide using an air weapon that has been reported in the U S. 
Although decreasing in popularity, air weapons still pose a 
threat that physicians should be prepared to treat and counsel 
patients about. Adults must supervise children using air 
weapons. Furthermore, any weapon that can penetrate the 
pericardium from 20 m away should not be viewed as a toy. 
When these injuries present to the ED, the EP should treat them 
as penetrating trauma.9 Likewise, an EP should not 
underestimate an air-weapon injury, as the outside trauma may 
appear minimal despite extensive internal damage.18,37 Without 
any soot around the wound the EP cannot distinguish between a 
wound inflicted from a short distance or long range.16 

Several cultural factors enhance the dangers of these 
weapons. The physician must consider these aspects when 
counseling. First, many people view air guns as toys. Their low 
cost reinforces this perception. Also, lack of regulations and 
restrictions allow their simple acquisition in stores or 
online.16,37,40 Our online search found dozens of air rifles on sale 
for as little as $70.

Image 3. Example of maximum velocity.
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Felons execute homicides with these guns; and in their 
lowest moments people commit suicide with these weapons. 
Physicians have debated the need for this legislation in the past 
with no clear consensus.8,20 Perhaps it is time to revisit the topic, 
as gun-control legislation specifically addressing air weapons 
would increase public awareness of the danger. 

Documented patient informed consent and/or Institutional Review 
Board approval has been obtained and filed for publication of this 
case report.
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Cranial vascular malformations can cause symptoms of headache, stroke, transient ischemic 
attack, or other cerebrovascular disorders due to steal phenomenon. Subclavian steal phenomenon 
is a localized change in cerebral perfusion from a cranial arteriovenous malformation (AVM). We 
present the only recorded case of a tonsillar AVM causing a transient ischemic attack due to steal 
phenomenon. [Clin Pract Cases Emerg Med. 2019;3(3):295-296.]

CASE PRESENTATION
A 35-year-old female presented to the ED with left arm and 

leg weakness. The patient had normal vital signs. Symptoms 
started 90 minutes before arrival. Past medical history included 
a questionable transient ischemic attack (TIA) two years prior. 
Physical examination noted enlargement of the right tonsillar 
region. The patient had four of five strength of the left upper 
and lower extremities with decreased light touch and pain 
sensation. Her National Institutes of Health Stroke Scale was 
one. Computed tomography (CT) of the brain was normal. 
CT angiogram of the brain and neck noted asymmetrical 
enlargement of the right pharyngeal tonsil associated with 
vessels and calcifications within the right tonsillar region 
(Image). Magnetic resonance imaging of the brain was normal. 
Neurology was consulted and the diagnosis of TIA from 
tonsillar arteriovenous malformation (AVM) was made.

DISCUSSION
This is the only reported case of tonsillar AVM with 

an associated TIA. Venous malformations are common 
types of vascular malformations that present in infancy 
and expand throughout a patient’s lifespan. They typically 
present in a focal region, with 40% of them occurring 
in the head and neck.1 Vascular malformations noted 
within the cranium can contribute to symptoms of 
headache, stroke, TIA, or other cerebrovascular disorders.2 
Intracranial AVMs are known to cause TIA symptoms 
due to steal phenomenon, which is a localized change 

Kern Medical, Department of Emergency Medicine, Bakersfield, California

Image. Axial computed tomographic angiography of the head 
showing palatine tonsillar arteriovenous malformation.

in perfusion from an AVM. Use of antiplatelet agents in 
TIAs is evidence-based and reduces the possibility of 
recurrence of neurologic deficits in patients who have had 
TIAs. However, this poses a problem in patients known 
to have AVMs, as these agents can cause a higher rate of 
complications and rupture with AVMs.3    
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What do we already know about this clinical 
entity? 
It is understood that vascular malformations 
within the cranium can result in steal 
phenomenon, transient ischemic attack (TIA) 
and stroke-like symptoms.

What is the major impact of the image(s)?
This atypical case shows arteriovenous 
malformation in the palatine tonsillar region, 
where a correlation to steal phenomenon 
causing TIA symptoms is not well studied.

How might this improve emergency 
medicine practice?  
This case adds to the differential diagnosis 
for stroke-type presentations.

The steal phenomenon noted with intracranial AVMs 
has not been known to be associated with AVMs that 
are located outside the cranium. This may be an area of 
research for the future.

Documented patient informed consent and/or Institutional Review 
Board approval has been obtained and filed for publication of this 
case report.
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Tethered spinal cord syndrome refers to signs and symptoms of motor and sensory dysfunction 
related to increased tension on the spinal cord due to its abnormal attachment; it has classically 
been associated with a low-lying conus medullaris. Treatment is primarily surgical and has varying 
degrees of results. Although rarely diagnosed in the emergency department, the emergency 
physician must be aware of the disease in patients presenting with signs and symptoms concerning 
for cauda equina syndrome. [Clin Pract Cases Emerg Med.2019;3(3):297-298.]

CASE PRESENTATION
A 30-year-old male presented to the emergency 

department with a three-day history of low back pain 
associated with urinary incontinence. His past medical 
history was significant for numerous urinary tract infections 
and bilateral hydronephrosis with associated mega-ureters 
status post ureteral stenting. Physical examination revealed 
tenderness to palpation along the paravertebral musculature 
of the lower back, normal muscle strength and tone, normal 
sphincter tone and no paresthesia along any dermatome. 
Magnetic resonance imaging (MRI) of the lumbar spine 
was obtained and depicted a dorsally positioned spinal cord 
segment within the spinal canal that continued to the position 
of the fifth lumbar and first sacral vertebrae (Images 1 and 
2). The patient’s case was discussed with the neurosurgical 
services and he underwent surgical decompression as an 
outpatient. The patient had complete resolution of his urinary 
symptoms following the procedure. 

DIAGNOSIS
Tethered spinal cord syndrome (TCS), first described 

in 1857, is a neurological disorder caused by an abnormal 
attachment of the spinal cord to surrounding tissues.1,2 TCS 
can be caused by congenital (primary) or acquired (secondary) 
disorders.1,2 Congenital disorders can occur anytime during 
embryologic development.1,2 Acquired TCS can occur from 
lipomas, abnormal dural tracts, infections, or trauma.1,2 The 
most common physical exam finding in adult patients with TCS 
is low back pain with flexion, but other neurologic findings 
including weakness, paresthesia, gait abnormalities, and 

Kingman Regional Medical Center, Department of Emergency Medicine, Kingman, Arizona

Image 1. Sagittal view of a T2-weighted magnetic resonance image 
of the lumbar spine showing the conus medullaris of the tethered 
cord reaching to inferior edge of the second sacral vertebrae (arrow).

incontinence may occur.1-3 In those suspected of TCS, the spine 
should be examined for any signs of spina bifida and scoliotic 
deformities and the feet should be examined for any signs of 
clubbing.1,2 MRI is currently the gold standard for diagnosis, 
and neurosurgical intervention is the treatment of choice.1,2 



Clinical Practice and Cases in Emergency Medicine 298 Volume III, no. 3: August 2019

Tethered Cord Syndrome Catmull et al.

CPC-EM Capsule

What do we already know about this 
clinical entity? 
Tethered cord syndrome is a rare 
cause of back pain that is caused by 
an abnormal attachment of the spinal 
cord to surrounding tissues. 

What is the major impact of the 
image(s)?
The image depicts the conus 
medullaris below the typical 
anatomical location that is expected 
by the emergency physician (EP). The 
EP should be aware of anatomical 
variants for the future treatment of 
patients.

How might this improve emergency 
medicine practice?  
The EP should keep a broad differential 
when faced with a patient with back pain 
and frequent urinary tract infections.

Image 2. Axial view of the T2-weighted magnetic resonance 
image showing the continuation of the spinal cord into the sacral 
region (arrow).

Documented patient informed consent and/or Institutional Review 
Board approval has been obtained and filed for publication of this 
case report.
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Twiddler’s syndrome refers to a rare condition in which a pacemaker or automatic implantable 
cardioverter-defibrillator (AICD) malfunctions due to coiling of the device in the skin pocket and 
resultant lead displacement. This image is the chest radiograph (CXR) of a 54-year-old male who 
presented to the emergency department with chest pain five months after his AICD was placed. The 
CXR shows AICD leads coiled around the device and the absence of leads in the ventricle consistent 
with Twiddler’s syndrome. Patients with twiddler’s syndrome should be admitted for operative 
intervention. [Clin Pract Cases Emerg Med. 2019;3(3):299-300.]

CASE PRESENTATION
A 54-year-old male with an automatic implantable 

cardioverter-defibrillator (AICD) placed five months prior 
to arrival presented with sharp, left-sided chest pain for one 
day. He stated that his “pacemaker is moving.” On physical 
exam, the vital signs were within normal limits, the patient 
was in no distress, and the left superolateral chest wall 
was tender to palpation. The electrocardiogram showed 
a normal sinus rhythm without ischemic changes. Chest 
radiograph revealed AICD leads wrapped around the device 
and absence of leads in the ventricle (Image).

DIAGNOSIS
Twiddler’s syndrome refers to pacemaker or AICD 

malfunction due to coiling of the device in the skin pocket 
and resultant lead displacement. It is rare, estimated to 
occur in 0.07 – 7% of implanted devices, and almost 
always occurs within the first year of implantation.1 It 
requires urgent attention as patients with malfunctioning 
AICDs are at risk for ventricular dysrhythmias and 
death,2,3 and patients who rely on pacemakers lose extrinsic 
pacemaking activity. Patients with twiddler’s syndrome 
should be admitted to a telemetry bed for operative repair. 
Twiddler’s syndrome is classically associated with the 
patient twiddling or twisting his pacemaker causing lead 
dislodgement. While our patient denied intentionally 
manipulating the device, he did mention that he felt like his 
pacemaker moved when he changed positions.

McGovern Medical School at the University of Texas Health Science Center in Houston 
(UTHealth), Department of Emergency Medicine, Houston, Texas

Image. Anteroposterior chest radiograph revealing automatic 
implantable cardioverter-defibrillator leads wrapped around the 
device (white arrows) and absence of leads in the ventricle.

As implantable devices increase in popularity, 
emergency physicians should be aware of this potentially 
life-threatening condition.
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What do we already know about this 
clinical entity? 
Twiddler’s syndrome is a rare condition 
in which a pacemaker malfunctions 
due to coiling of the device in the skin 
pocket and resultant lead displacement.

What is the major impact of the image(s)?
The chest radiograph shows AICD 
leads coiled around the device and 
the absence of leads in the ventricle 
consistent with twiddler’s syndrome.

How might this improve emergency 
medicine practice?  
Patients with twiddler’s syndrome should 
be admitted for operative intervention.

2005;352(3):225-37. 
3. Moss AJ, Hall WJ, Cannom DS, et al. Improved survival with an 

implanted defibrillator in patients with coronary disease at high risk for 
ventricular arrhythmia. N Engl J Med. 1996;335(26):1933-40. 
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case report.
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Swallowing of foreign bodies (FB), and sensation of such in the throat, is a common complaint in 
the emergency department setting, with roughly 80,000 visits in 2010 for FB ingestion.1 Grill wire 
brushes are a rarely reported, accidental FB ingestion, although recent literature suggests that it is 
more common than initially thought.2 This is a report of a female with acute onset odynophagia after 
a meal, with a normal laryngoscopic exam that used flexible fiberoptics. Evidence of a metallic linear 
density was present in the retropharynx on computed tomography imaging, most consistent with a 
wire from a grill wire brush. [Clin Pract Cases Emerg Med. 2019;3(3):301-302.]

CASE PRESENTATION
A 36-year-old-female presented to the emergency department 
with a one-day history of sharp pain in her throat that began 
immediately after swallowing food. Her vital signs, chest 
radiograph, and physical exam were unremarkable. She was 
discharged home after flexible fiberoptic visualization of her 
posterior oropharynx was normal. Her symptoms had subsided 
after treatment with viscous lidocaine. After she returned four 
days later with odynophagia, neck computed tomography 
(CT) was performed that showed a two-centimeter linear, 
radiopaque metallic density within the retropharyngeal soft 
tissues with effusion (Images 1 and 2).

DISCUSSION
The patient was diagnosed with a retropharyngeal effusion 
caused by a retained foreign body (FB). She was taken to the 
operating room by otolaryngology; however, an attempt at 
retrieval was unsuccessful. She was subsequently transferred 
to a facility with head and neck surgery for the retrieval. On 
her first day of symptoms she did recall using a grill-wire 
brush prior to placing the food she had eaten on the grill, and 
therefore the FB was thought to be a wire from the brush. Grill 
wire brushes are a rarely reported, accidental FB ingestion, 
although recent literature suggests that it is more common than 
once thought.1 Recently there have been increasing, albeit few, 

Kent Hospital, Department of Emergency Medicine, Warwick, Rhode Island

Image 1. Computed tomography of the neck soft tissue with 
intravenous contrast in axial view, showing a linear metallic 
density with surrounding retropharyngeal effusion (white arrow).
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What do we already know about this 
clinical entity? 
Foreign body (FB) sensation in the throat is 
typically a benign condition. Grill wire brush 
ingestions are a rarely reported accidental FB 
ingestion but more common than once thought.

What is the major impact of the image(s)?
An accurate patient history and a high 
index of suspicion for this rare ingestion 
will decrease the delay in diagnosing this 
potentially life-threatening condition.

How might this improve emergency 
medicine practice?  
Probing further into patient history, and 
adding contrast-enhanced imaging to plain 
radiographs, would help delineate this 
condition and its associated complications.

Image 2. Computed tomography of the neck soft tissue with 
intravenous contrast in sagittal (A) and coronal (B) views. A linear 
metallic density with surrounding retropharyngeal effusion is 
visible: (A) (black arrow) and (B) (white arrow).

case reports describing grill-wire brush ingestion and their 
potential complications, which include esophageal perforation, 
effusion, abscess, and death.2,3,4 This case demonstrates that 
patients with a clinical history suggestive of grill-wire brush 
FB should be considered for CT imaging, even in the absence 
of other physical findings. 

Documented patient informed consent and/or Institutional Review 
Board approval has been obtained and filed for publication of this 
case report.
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A 75-year old female presented in cardiac arrest with a right tibial intraosseous (IO) catheter 
through which prehospital medications were administered. The catheter, which had been placed 
by emergency medical services, was noted in the emergency department to be misplaced and was 
removed. Due to extravasation of the medications, the patient suffered localized tissue necrosis and 
eventually required skin grafting. This case illustrates the importance of confirming appropriate IO 
placement. [Clin Pract Cases Emerg Med. 2019;3(3):303-304.]

CASE PRESENTATION
A 75-year-old female arrived to the emergency 

department (ED) via emergency medical services (EMS) 
with a chief complaint of cardiac arrest. The patient had 
been shopping at a local store and collapsed. Bystanders 
started cardiopulmonary resuscitation . On EMS arrival her 
rhythm was found to be ventricular fibrillation. Multiple 
defibrillations were attempted with return of spontaneous 
circulation by EMS. During resuscitation an intraosseous (IO) 
catheter was placed in the right proximal tibia using an EZ-IO 
(Arrow) device prior to ED arrival. Medications given through 
the IO catheter by EMS included epinephrine, magnesium, 
amiodarone, and calcium chloride. On ED arrival, the IO 
catheter was found to not flush; it was deemed not functional, 
and new intravenous access was obtained. The IO catheter was 
removed. On hospital day three, ecchymosis was noted at the 
IO site. The patient was discharged from the hospital four days 
after admission and presented to the wound clinic three weeks 
later (Images 1 and 2). 

After close follow-up (Image 3), skin grafting was 
performed on the patient’s right leg at three months post event 
with good healing obtained.
 
DISCUSSION

Extravasation of IO catheter infusions is a serious 
complication due to possible development of tissue 
necrosis or compartment syndrome. Complications 
reports are rare but serious and include tissue necrosis, 
osteomyelitis, fracture, and compartment syndrome.1 

University of Missouri School of Medicine, Department of Emergency Medicine, 
Columbia, Missouri

Emergency providers must ensure proper technique is 
used for placement, as well as appropriate location. The 
anteromedial surface of the proximal tibia is the preferred 
location. After needle placement, aspiration of blood or 
marrow helps to confirm placement.2 

Image 1. Intraosseous (IO) site, prior to debridement, three weeks 
after incorrect placement of IO catheter.
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What do we already know about this clinical 
entity? 
Intraosseus (IO) access is a common 
method used to quickly obtain vascular 
access when traditional methods fail.

What is the major impact of the image(s)?
Misplaced IO catheters can lead to 
devastating consequences that can cause 
long-term morbidity.

How might this improve emergency 
medicine practice?  
The emergency provider should confirm 
placement of an IO catheter and stay 
vigilant for signs of extravasation. Image 2. Intraosseous site following debridement.

Image 3. Intraosseous site two months after placement.
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Cholecystoduodenal fistula (CDF) is a rare complication of gallbladder disease. Clinical presentation 
is variable, and preoperative diagnosis is challenging due to the non-specific symptoms of CDF. We 
discuss a 61-year-old male with a history of atrial fibrillation who presented with severe abdominal 
pain out of proportion to exam. The patient was diagnosed promptly and successfully managed non-
operatively. This case presentation emphasizes the need to maintain a broad differential diagnosis 
for abdominal pain out of proportion to exam, with the possibility of a biliary-enteric fistula as a 
possible cause. It also stresses the importance of a multimodality imaging approach to arrive at a final 
diagnosis. [Clin Pract Cases Emerg Med. 2019;3(3):305-306.]

CASE PRESENTATION
A 61-year-old male with a history of atrial fibrillation 

presented to our emergency department with intermittent, 
post-prandial abdominal pain over the prior week. The patient 
localized the pain to the epigastric region and reported associated 
diarrhea. On examination, he was afebrile but appeared markedly 
distressed with an irregularly irregular rhythm at 108 beats per 
minute. Abdominal exam revealed mild generalized tenderness 
without guarding or rebound. Laboratory study results were 
unremarkable. Right upper quadrant ultrasound revealed 
gallstones with gallbladder wall thickening measuring up to 
9.0 millimeters. In conjunction with the ultrasound findings, 
computed tomography (CT) angiography of the abdomen and 
pelvis revealed acute cholecystitis with gallbladder adherence 
to the right hepatic lobe and a fistula between the inflamed 
gallbladder and proximal duodenum (Images 1 and 2). Multiple, 
rim-calcified gallstones were visualized within the proximal 
jejunum (Image 3). No evidence of thromboembolic disease 
within the visceral arterial bed was identified. The patient was 
managed non-operatively with repeat CT imaging showing 
decreased inflammation over his one-week hospital stay.

DISCUSSION
Cholecystoenteric fistula (CF) is defined as a 

spontaneous tract between an inflamed gallbladder and 
one or more parts of the adjacent gastrointestinal tract. 
Cholecystoduodenal fistula accounts for approximately 75-
80% of all such fistulas.1,3 It is an uncommon complication 

Orange Regional Medical Center, Department of Emergency Medicine, Middletown, New York

Image 1. Computed tomography angiography (axial view) 
demonstrating a wide soft tissue tract between the gallbladder and 
proximal duodenum (white arrow). Calcified gallstones seen entering 
the proximal duodenum and along the undersurface of the right 
hepatic lobe (black arrow).

of cholelithiasis with reported incidences ranging from 
0.5-0.9%.2 Chronic cholecystitis is the primary etiology for 
as many as 75% of CF patients.3 Preoperative diagnosis is 
challenging due to the non-specific symptoms of CF when 
compared with cholecystitis. Initial management should 
focus on symptomatic treatment, antibiotics for concurrent 
cholecystitis, and surgical consultation. Gallstone ileus is a 
potential serious complication requiring surgical evaluation.4 



Clinical Practice and Cases in Emergency Medicine 306 Volume III, no. 3: August 2019

An Unusual Presentation of Cholecystoduodenal Fistula McCreery et al.

CPC-EM Capsule

What do we already know about this 
clinical entity? 
Cholecystoduodenal fistula (CDF) is a rare 
complication of gallbladder disease with 
chronic cholecystitis as the primary etiology. 

What is the major impact of the image(s)?
These images clearly characterize CDF 
and will help raise awareness for this 
particular disease.

How might this improve emergency 
medicine practice?  
This presentation emphasizes the need to 
maintain a broad differential diagnosis for 
abdominal pain out of proportion to exam, 
with CDF as a possible cause.

Image 2. Computed tomography angiography (coronal view) 
demonstrating a wide, soft tissue tract between the gallbladder and 
proximal duodenum, containing a small amount of air (white arrow).

Image 3. Computed tomography angiography (coronal view) 
demonstrating two rim-calcified gallstones within the proximal 
jejunum (black arrows).
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Dextrocardia is a rare anatomical anomaly in which the heart is located in the patient’s right 
hemithorax with its apex directed to the right. Although it usually does not pose any serious health 
risks, patients with undiagnosed dextrocardia present a diagnostic challenge especially in those 
presenting with chest pain. Traditional left-sided electrocardiograms (ECG) inadequately capture the 
electrical activity of a heart positioned in the right hemithorax, which if unnoticed could delay or even 
miss an acute coronary syndrome diagnosis. Here, we present a case of a patient with dextrocardia 
presenting with chest pain and diagnosed with ST-elevation myocardial infarction using a right-sided 
ECG. [Clin Pract Cases Emerg Med. 2019;3(3):307-309.]

CASE PRESENTATION
A 52-year-old man presented to the emergency 

department with two days of intermittent, substernal, 
crushing chest pain radiating to his right shoulder that 
woke him from sleep. His medical history included 
Evan’s syndrome, hypertension, beta-thalassemia, and 

Henry Ford Health System, Department of Emergency Medicine, Detroit, Michigan
Henry Ford Health System, Department of Internal Medicine, Detroit, Michigan

situs inversus. On physical examination, the patient had 
a heart rate of 138 beats per minute and a blood pressure 
of 141/96 millimeters of mercury (mmHg). Initial 12-lead 
electrocardiogram (ECG) obtained showed poor R-wave 
progression and flat T-waves in the precordial leads and 
ST-elevation in inferior leads (Image 1). Given these ECG 

Image 1. A traditional electrocardiogram in a patient with dextrocardia with poor R-wave progression (arrowheads) and flattened T-
waves (arrows). Heart rate: 138 beats per minute. PR interval: 96 milliseconds (ms). QRS interval: 72 ms. QT/QTc: 304/460 ms.

*
†
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What do we already know about this 
clinical entity? 
Dextrocardia is the abnormal 
location of the heart in the thorax 
that can cause irregularities 
in traditional left-sided 
electrocardiograms (ECG).

What is the major impact of the 
image(s)? 
The images show a left-sided ECG 
with unclear ST changes and a right-
sided ECG showing the full extent of 
an ST-elevation myocardial infarction 
in a patient with dextrocardia.

How might this improve emergency 
medicine practice? 
Thorough evaluation of ECGs 
for appropriate lead placement is 
important to accurately interpret 
pathology and life-threatening 
disease in the emergency department.

abnormalities, further history was obtained from the patient 
who said that a doctor had once told him his heart “faces 
the wrong way.” Therefore, a right-sided 12-lead ECG was 
obtained showing ST elevations in V4R, V5R, V6R, III 
and aVF suggestive of inferior-lateral ischemia (Image 2). 
The patient was treated with aspirin, heparin and ticagrelor, 
and cardiac catheterization lab was activated. The patient 
was found to have an occluded right coronary artery and 
underwent right coronary artery stenting for obstructive 
disease. The right-sided 12-lead ECG was essential in 
detecting lateral ischemia in this patient with dextrocardia. 

DISCUSSION
Dextrocardia describes an anatomical anomaly in 

which the heart is located in the right hemithorax with its 
apex directed to the right. However, the anatomical location 
of the atria, ventricles and great vessels vary depending 
on the embryological development of the heart.1 In situs 
inversus, also called mirror-image dextrocardia, the great 
vessels and chambers are positioned as a mirror image of a 
left-sided heart.1 This malpositioning produces interesting 
abnormalities that can be seen on a traditional ECG with 
poor R-wave progression and lack of T-waves.1 Without 
noticing these details, a devastating diagnosis such as 
ST-elevation myocardial infarction could potentially be 
missed. It is, therefore, always important to scrutinize 
all ECGs and address any abnormality that could not be 
explained anatomically. Quick changes to the positioning 

Image 2. A right-sided electrocardiogram in the same patient with appropriate R-wave progression (arrowheads) and ST elevations (arrows) 
in the precordial leads. Heart rate: 132 beats per minute. PR interval: 96 milliseconds (ms). QRS interval: 66 ms. QT/QTc: 286/423 ms.
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of the ECG leads provide a depth of information that could 
have otherwise been missed.

Documented patient informed consent and/or Institutional Review 
Board approval has been obtained and filed for publication of this 
case report.
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A 13-year-old male presented with suprapubic pain, hesitancy, and dysuria beginning seven hours prior 
to arrival. After initial evasiveness, the patient admitted to inserting small, magnetic ball bearings into 
his penis. Vital signs and physical exam were unremarkable aside from mild suprapubic tenderness 
to palpation. Pelvic radiograph demonstrated about 45 radiopaque beads within the urethra and 
bladder. While urethral foreign body (FB) is an uncommon diagnosis, it is essential to identify quickly 
as lifelong complications can arise. Magnetic FBs are particularly concerning due to possible ischemia 
from compression injury and difficulty of removal. Safety concerns led to temporary market removal of 
neodymium magnetic toys, but sales resumed in 2016. [Clin Pract Cases Emerg Med. 2019;3(3):310-311.]

CASE PRESENTATION 
A healthy 13-year-old male presented with suprapubic pain, 

hesitancy, and dysuria beginning seven hours prior to arrival. 
After initial hesitancy, the patient admitted to inserting small, 
magnetic ball bearings into his penis over the prior month, stating 
“I never lost any until today.” Vital signs and physical exam were 
largely unremarkable aside from mild suprapubic tenderness to 
palpation. Urinalysis demonstrated 31-50 leukocytes per high 
powered field (HPF) and too numerous to count red blood cells/
HPF. Complete blood count and comprehensive metabolic panels 
were within normal limits.  

Due to concern for retained foreign body (FB), pelvic 
radiograph was obtained. This demonstrated about 45 small, 
round, radiopaque beads within the urethra and bladder consistent 
with those brought in by the boy’s father (Images 1 and 2). 
Post-void residual bladder scan revealed 69 milliliters of urine 
prior to patient reporting complete bladder emptying in the ED. 
Outpatient urologic surgery was arranged for the next day with 
prescription for prophylactic cephalexin. Our community 
urologist was unable to remove the magnetic bearings, and the 
patient was referred to pediatric urology at a tertiary location. 

DISCUSSION
Diagnosis of urethral FBs is challenging given patients’ 

hesitance to report insertion of a FB. Delayed presentation and 
diagnosis increases complication rates.1

Polyembolokoilamania, or insertion of an object into a 
bodily orifice for sexual gratification, is the most common 

Michigan State University College of Osteopathic Medicine, Spectrum Health-
Lakeland, Department of Emergency Medicine, St. Joseph, Michigan

Image 1. An anterior posterior plain film radiograph of the pelvis 
showing magnetic ball bearings in bladder and urethra.

cause of urethral FBs.2 Other motivations for insertion include 
curiosity or as a voiding aide.3

Urethral FB presentation is similar to infection or 
stricture. Complications include chronic cystitis, 
hydronephrosis, secondary stone formation, and renal 
failure.1,4 It is essential, especially in populations with low 
rates of voiding difficulty or infection, such as children and 
teenagers, to consider urethral FB. 
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What do we already know about this clinical 
entity? 
The most common cause of urethral foreign 
body (FB) is polyembolokoilamania. This 
often leads to delayed presentation and 
failure to report insertion. 

What is the major impact of the image(s)?
Magnet urethral FBs are particularly 
concerning due to possible serious 
complications. Neodymium beads were 
temporarily removed from the market but 
returned in 2016. 

How might this improve emergency 
medicine practice?  
It is important to consider urethral FB 
in populations with low risk of voiding 
difficulty. Early detection is essential as 
serious, life-long complications can occur. 

Image 2. A lateral plain film radiograph of the pelvis demonstrating 
magnetic ball bearings in bladder and urethra.

Magnetic FBs are particularly concerning due to possible 
urethral or bladder wall compression resulting in ischemia.3 
Removal of these objects is difficult due to their magnetic 
adhesion. While neodymium magnetic toys were temporarily 
removed from the market, retail sales resumed in 2016 and 
they continue to pose a risk in the community.

Documented patient informed consent and/or Institutional Review 
Board approval has been obtained and filed for publication of this 
case report.
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Keratoconus is a progressive disorder affecting the cornea, which causes the cornea to become 
weakened and conical in appearance. The resultant decrease in structural integrity of the cornea 
predisposes affected individuals to acute corneal hydrops, a break in Descemet’s membrane, the 
deepest layer of the cornea, resulting in pain and acute vision loss. We present here a case of this little-
known cause of acute vision loss, and an example of Munson’s sign, which is a v-shaped protrusion of 
the lower eyelid on downward gaze that is characteristic of advanced keratoconus. We hope to highlight 
Munson’s sign as a simple identifier of keratoconus in an otherwise undiagnosed individual suspected of 
having acute corneal hydrops. [Clin Pract Cases Emerg Med. 2019;3(3):312-313.]

CASE PRESENTATION
A 28-year-old male with a history of keratoconus was 

transferred to our emergency department from an outside hospital 
for possible corneal ulcer. The patient suddenly lost vision in his 
left eye the night prior to presentation and had associated left eye 
pain and epiphora (watery eyes). The physical exam performed 
by ophthalmology noted opacification of the left cornea (Image 
1) with a positive Munson’s sign (Image 2), central corneal 
edema, and oculus sinister (“left eye”) visual acuity decreased 
to hand motion at one foot. The remainder of the complete 
ophthalmologic exam revealed no additional abnormalities. The 
patient was diagnosed with acute corneal hydrops (ACH). He was 
given an eye shield without patching, started on cyclopentolate 
drops, erythromycin ointment, sodium chloride 5% drops, 

Saint Louis University, Department of Emergency Medicine, St. Louis, Missouri
Saint Louis University Eye Institute, Department of Ophthalmology, St. Louis, Missouri
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brimonidine drops, and instructed to avoid rubbing his eyes and 
to follow up with an ophthalmologist in one week. 

DISCUSSION
Keratoconus is a non-inflammatory disease characterized 

by progressive stromal thinning and cone-like bulging (ectasia) 
of the cornea leading to vision loss.1 It is the most common 
corneal ectatic disorder (CED).1 ACH, a complication of CEDs, 
is a break in Descemet’s membrane and the endothelium, 
the deepest layers of the cornea, resulting in corneal edema 
and a sudden, painful decrease in visual acuity.2 When Image 1. Obvious opacification of patient’s left cornea (arrow).

Image 2. Positive Munson’s sign of patient’s left eye. Note the 
V-shaped protrusion of the left lower eyelid as the patient gazes 
downward (arrow).
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What do we already know about this clinical 
entity? 
Acute corneal hydrops (ACH) is a complication 
of keratoconus and other corneal ectatic 
disorders. Munson’s sign signifies advanced 
keratoconus.

What is the major impact of the image(s)?
The images presented demonstrate a couple of the 
simple ophthalmologic exam findings, particularly 
Munson’s sign, that can help emergency 
physicians identify keratoconus and ACH.

How might this improve emergency medicine 
practice?  
When present, Munson’s sign can help easily 
identify an individual with keratoconus without 
an ophthalmology consult.3

ACH is suspected but there is no history of CED, a positive 
Munson’s sign can be used to make a diagnosis of keratoconus 
and subsequently ACH.3 Munson’s sign is pathognomonic 
for keratoconus.3 However, providers should be aware 
that Munson’s sign is typically seen in cases of advanced 
keratoconus, and its absence does not exclude CED or ACH.3

Documented patient informed consent and/or Institutional Review 
Board approval has been obtained and filed for publication of this 
case report.
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Foreign body impaction (FBI) in the esophagus has the potential to be a serious condition with a high 
mortality rate. Although the majority of foreign bodies trapped within the esophagus pass spontaneously, 
some do require endoscopic intervention. This case discusses a 95-year-old-female with a history of 
cerebral vascular accident who presented with acute onset respiratory distress with inspiratory stridor. The 
patient denied any episodes of choking or foreign body sensation. Further imaging revealed a large food 
bolus within the esophagus with extensive tracheal narrowing. The patient was diagnosed promptly and 
successfully managed endoscopically. This case presentation emphasizes the need to maintain a high 
index of clinical suspicion for FBI in high-risk populations, especially when the patient’s history makes it 
unlikely. In the setting of respiratory complications, airway protection remains a priority, but an accurate 
diagnosis with timely intervention is paramount.  [Clin Pract Cases Emerg Med. 2019;3(3):314-315.]

Orange Regional Medical Center, Department of Emergency Medicine, Middletown, New York
New York Colleges Osteopathic Medicine Educational Consortium, Department of Emergency 
Medicine, Middletown, New York

CASE PRESENTATION
A 95-year-old female with history of cerebral vascular 

accident presented to our emergency department for acute 
onset respiratory distress with inspiratory stridor. Vital signs 
revealed the patient to be hypertensive, tachycardic and 
tachypneic with intermittent episodes of mild hypoxia. On 
physical exam, she was unable to phonate with audible stridor 
but without drooling or trismus. Lung sounds were clear to 
auscultation bilaterally. She denied any choking or foreign 
body sensation. Radiography of the soft tissue of the neck 
and chest were unremarkable. Bedside transnasal flexible 
laryngobronchoscopy was normal to the level of the cords. 

Contrast-enhanced computed tomography (CT) chest 
revealed significant tracheal compromise from marked 
distention of the esophagus (Images 1 and 2). The patient 
was intubated and underwent an emergent therapeutic 
bronchoscopy and esophagogastroduodenoscopy (EGD). 
While bronchoscopy was unremarkable, EGD showed a large 
food bolus extending from the upper to lower esophageal 
sphincters. Food bolus removal resolved her respiratory 
symptoms, and subsequent esophagram showed marked 
esophageal dysmotility.

Image 1. Computed tomography (sagittal view) demonstrating 
luminal narrowing of the trachea (black arrow) with marked 
distention of the esophagus. Significant inspissated material noted 
throughout the distended esophagus (white star). 

*
†
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What do we already know about this clinical 
entity? 
In the setting of respiratory compromise, an 
accurate diagnosis of esophageal foreign 
body impaction with timely intervention is 
paramount to reduce mortality.

What is the major impact of the image(s)?
These images clearly depict severe 
tracheal narrowing from esophageal food 
impaction and help raise awareness for 
this particular process.

How might this improve emergency 
medicine practice?  
Consider esophageal food impaction in 
the differential diagnosis for stridor in the 
awake, adult patient without localizing signs 
or symptoms of dysphagia.DISCUSSION

     Esophageal foreign body impaction (FBI) can be a serious 
condition carrying high mortality when not properly diagnosed or 
if management is delayed. While 80-90% of FBIs spontaneously 
pass from the esophagus to the stomach, an estimated 10-20% 
require endoscopic intervention.1 Life-threatening complications 
include airway compromise and esophageal wall perforation, 
which can lead to mediastinitis, fistula, abscess, empyema, 
or death.2 In adults, stridor due to esophageal FBI is a rare 
complication that not only requires airway protection but an 
accurate diagnosis with timely intervention.3

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

Image 2. Computed tomography (axial view) demonstrating near 
obliteration of the trachea at the level of the manubrium second-
ary to esophageal distention (black arrow).
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Emergency physicians often rely on a “triple-rule-out” computed tomography (CT) where image 
acquisition is timed to obtain image quality equivalent to dedicated coronary CT angiography, 
pulmonary CT angiography, and thoracic aorta CT angiography. This case highlights the importance 
of obtaining CT angiography dedicated to the aorta in the setting of high clinical suspicion for aortic 
disease if initial CT pulmonary angiogram is negative for aortic disease. [Clin Pract Cases Emerg 
Med. 2019;3(3):316-317.]  

CASE PRESENTATION
A 39-year-old woman with twin gestation at 25 weeks 

presented to the emergency department with syncope. Her past 
medical history was significant for Marfan’s syndrome. Physical 
exam demonstrated confusion, hypotension, and a normal 
cardiopulmonary exam with equal pulses in all extremities. The 
patient denied chest pain. Differential diagnosis included aortic 
dissection and, given her pregnant state, pulmonary embolism. 
To minimize radiation exposure, a computed tomography 
(CT) pulmonary angiogram (PA) was obtained to evaluate for 
pulmonary embolism and aortic dissection (Image 1). Due to a 
negative CTPA and high suspicion for aortic disease, CT of the 
thoracic aorta was obtained (Image 2).

Baylor University Medical Center, Department of Emergency Medicine, Dallas, Texas

DISCUSSION
Type A Aortic Dissection 

CT of the thoracic aorta revealed a dissection from 
the aortic root to the abdominal aorta and involving the 
left common carotid (Image 3). The patient was sent to the 
operating room for fenestration of the thoracoabdominal 
aorta and subsequent replacement of the ascending aorta and 
hemiarch. Her twins were delivered by emergent cesarean 
section at 28 weeks gestation. Mother was discharged to a 
rehabilitation facility and then home.

Image 1. Unremarkable computed tomography pulmonary 
angiogram.

Image 2. Computed tomography thoracic aorta showing aortic 
dissection (arrow).
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What do we already know about this clinical 
entity? 
Type A Aortic dissection is a life-threatening 
disease with high morbidity and mortality. It 
requires early diagnosis, most often accomplished 
via computed tomography (CT) imaging.

What is the major impact of the image(s)?
These comparison images demonstrate the 
importance of obtaining CT angiography 
dedicated to the aorta, even if initial CT pulmonary 
angiogram is negative for aortic disease.

How might this improve emergency medicine 
practice?  
These comparison images demonstrate the 
importance of obtaining CT angiography 
dedicated to the aorta, even if initial CT pulmonary 
angiogram is negative for aortic disease.

Image 3. Computed tomography thoracic aorta showing aortic 
dissection involving left common carotid artery (arrow).
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Thoracic CT imaging may evaluate for pulmonary 
embolism, aortic disease, and coronary artery disease. 
This can be accomplished through a “triple-rule-out” CT, 
where image acquisition is timed to obtain image quality 
equivalent to dedicated coronary, pulmonary and thoracic 
aorta CT angiography with high sensitivity and specificity.1 
Emergency physicians should be aware of the significant 
limitations related to the contrast bolus timing, especially if 
a CTPA is used to screen for aortic pathology. If intravenous 
contrast is not within the aorta at the time of image 
acquisition, false negative results can occur, making aortic 
dissection invisible.2

Documented patient informed consent and/or Institutional Review 
Board approval has been obtained and filed for publication of this 
case report.
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We present a case of a patient who underwent ultrasound evaluation for potential blunt ocular 
trauma. She was found to have multiple, freely mobile, scintillating hyperechoic opacities within the 
vitreous that was diagnosed as asteroid hyalosis, a rare but benign condition easily confused with 
vitreous hemorrhage, retinal detachment, lens dislocation, or foreign body on ocular ultrasound. [Clin 
Pract Cases Emerg Med. 2019;3(3):318-320.]  

CASE PRESENTATION
An 86-year-old woman with a history of hyperlipidemia 

presented to the emergency department after a fall. Exam 
was significant for altered mental status and signs of head 
trauma with left periorbital swelling and ecchymosis. Ocular 
ultrasound was performed using an ocular preset and with 
a Sonosite 10-MHz linear transducer to further assess for 
potential traumatic eye pathology. Ultrasound of the left 
eye was unremarkable, however the right eye demonstrated 
discrete, freely mobile, scintillating, hyperechoic opacities 
scattered throughout the vitreous (Images 1 and 2; Video). 

DIAGNOSIS
Asteroid hyalosis (AH) is a benign, degenerative condition 

of fatty calcium soap deposits in the vitreous that usually occurs 
unilaterally and typically occurs in men ages 75-86.1-4 Previous 
research has shown that these spherical asteroid bodies are 
composed of calcium and phosphate complexed with lipids and 
are usually asymptomatic.1,5  Asteroid bodies can be visualized by 
ophthalmoscope examination as well as B-mode ultrasonography, 
as this case demonstrates, with a shimmering, starry-night 
appearance to the vitreous. While rare, it is important to be 
aware of AH as it is a benign condition that can be confused with 
other ocular pathologies typically seen on ultrasound, including 
vitreous hemorrhage, foreign body, and retinal detachment. 

AH can be most easily confused with vitreous hemorrhage.6,7 
While vitreous hemorrhage may have an echogenic appearance, 

Wayne State University School of Medicine, Detroit, Michigan
Henry Ford Hospital, Department of Emergency Medicine, Detroit, Michigan
Co-first authors

particularly when the gain is increased, it will also have a 
fluid, heterogenous appearance that ebbs and flows with 
eye movements and typically layers posterior in the eye. In 
contrast, AH will have discrete, scintillating particles of more 

Image 1. B-mode sonogram showing an echogenic particle 
(arrow) floating within the body of the vitreous in a patient with 
asteroid hyalosis.
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What do we already know about this 
clinical entity? 
Asteroid hyalosis (AH) is a 
benign condition more familiar to 
ophthalmologists and less well known to 
emergency physicians. 

What is the major impact of the 
image(s)?
These images highlight the appearance 
of AH on ultrasound with scintillating 
echogenic particles seen within the 
vitreous body vs alternative diagnoses 
such as vitreous hemorrhage.

How might this improve emergency 
medicine practice?  
With the increasing use of point-of-care 
ultrasound, it is important to distinguish 
normal, benign conditions from pathology 
that requires specialist intervention.variable echogenicity scattered throughout the vitreous.7 It 

is important to differentiate the two conditions in the point-
of-care setting as vitreous hemorrhage is often an acute 
pathology while AH is a benign condition that does not require 
urgent ophthalmology consultation or evaluation. 

KEY ISSUES
•	 Point-of-care ocular ultrasound is performed using a 

high-frequency linear probe.

•	 Point-of-care ultrasound can be used to diagnose 
ocular disorders such as lens dislocation, foreign 
body, retinal detachment, and vitreous hemorrhage.

•	 AH can be confused with vitreous hemorrhage 
as both involve echogenic debris floating in the 
vitreous.

•	 Vitreous hemorrhage has an “oil in water” 
appearance with more fluid echogenic material 
that will ebb and flow with ocular movements, in 
contrast to AH, which involves individual echogenic 
particles that will undergo small movements in the 
vitreous with ocular movement.

•	 It is important to differentiate between vitreous 
hemorrhage and AH given the clinical implications. 
While vitreous hemorrhage is pathologic and requires 
ophthalmology consultation, AH is a benign condition 
that does not require ophthalmologic evaluation.

Image 2. B-mode sonogram demonstrating several discrete, free-
floating, echogenic particles (^) consistent with asteroid hyalosis.

Video. B-mode ultrasound clip showing multiple scintillating 
hyperechoic foci consistent with a diagnosis of asteroid hyalosis.

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