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[Clin Pract Cases Emerg Med. 2018;2(1):1–6.]

Case Presentation (Dr. X)
A 54-year-old woman presented to the emergency
department (ED) with a complaint of syncope. The patient
was unable to offer any history, so all information was
obtained from her friend, paramedics, and past records. Her
friend, who accompanied the patient to the ED, reported
that the patient had been “feeling unwell,” vomited twice,
and then went to bed earlier that day. A few hours later, the
friend heard a loud thud and subsequently found the patient
unresponsive on the floor. When paramedics arrived at the
scene, the patient was unresponsive. They gave her 50 gm of
dextrose intravenously because her capillary blood glucose
was 17 mg/dL. She regained consciousness, but continued to
be altered during her transport to the ED.
Her past medical and surgical histories included
hypothyroidism, anemia and a Cesarean section 17-years
prior, complicated by postpartum hemorrhage. Her friend was
adamant that the patient has no history of diabetes mellitus
(DM). Her only known medication was levothyroxine (dose
unknown). She had no known drug allergies and her last
known menstrual period was before the birth of her son.
The patient works as a custodian and lives with her son,
a recent high school graduate. The patient’s friend stated that
the patient does not smoke, drink alcohol, or use recreational
drugs. The friend stated that the patient had not had any
recent injuries, headaches, illnesses, or sick contacts. A
complete review of systems could not be obtained due to the
patient’s altered mental status.
Physical examination revealed a well-developed, thin
woman resting on a stretcher. She had a temperature of
98.5° Fahrenheit with a heart rate of 60 beats per minute,
and a blood pressure of 146/82 mmHg. She was breathing
16 breaths per minute with an oxygen saturation of 100%
on room air. Her body mass index was 18.5kg per meter
squared. Examination of the head, eyes, ears, nose and
throat showed that the patient was normocephalic and
atraumatic, without evidence of intraoral or external
Volume II, no. 1: February 2018

trauma. Pupils were three mm, equal, round and reactive
to light. Lungs were clear to auscultation with equal breath
sounds bilaterally. Cardiac exam revealed a regular rate and
rhythm, without murmurs, rubs, or gallops. The patient’s
abdomen was soft with normal bowel sounds and without
distention, tenderness, rebound, guarding, or organomegaly.
The extremities did not have any edema or evidence of
trauma. There were 2+ pulses throughout all the extremities
and all were warm, well perfused and without evidence of
tenderness to palpation. Neurological exam revealed an
awake patient oriented only to self and able to follow simple
commands. The patient was unable to participate in detailed
cranial nerve testing. Genital exam showed normal female
genitals with pubic alopecia. Her skin was warm and dry.
Cranial hair was thin.
Laboratory results are shown in table. Her
electrocardiogram (ECG) is shown in Image 1. A chest
radiograph (Image 2) and computed tomography (CT) of her
head were obtained. Representative images of the CT are
shown in Image 3.
Approximately an hour after arrival to the ED, the patient
became unconscious and could not be aroused. Capillary
blood glucose was 32 mg/dL. The patient was treated with
dextrose 50g intravenously and regained consciousness.
A diagnostic test was then done, which confirmed the
patient’s diagnosis.
Case Discussion (Dr. Y)
This is a 54-year-old female who was found
unresponsive and hypoglycemic with altered mental
status. Patient has a past medical history significant for
hypothyroidism, anemia, and prior Cesarean-section with
hemorrhage. She does not have a known history of DM thus
the cause of her presenting hypoglycemia is unclear at this
time. On exam, the patient is alert, able to follow commands,
though oriented to person only. She has dry, thin hair
consistent with her known history of hypothyroidism.
1
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The differential diagnosis of hypoglycemia can be
categorized into exogenous drugs, increased glucose
utilization, decreased glucose delivery, decreased glucose
production, increased insulin production, and decreased
insulin clearance. In patients with a history of DM, common
causes of hypoglycemia are exogenous drugs such as
sulfonylureas and insulin, and decreased glucose delivery such
as with fasting. It is important to remember that sepsis can
increase glucose utilization while renal failure can decrease
insulin clearance, both leading to hypoglycemia. Thus, one
should consider the full differential diagnosis of hypoglycemia
even when dealing with a patient with known DM.
In patients without a history of DM, the etiology of
hypoglycemia is more complex. Exogenous drugs including
alcohol, beta-blockers, valproic acid, and salicylates can
all cause hypoglycemia. Malaria can increase glucose
utilization. One needs to consider decreased glucose
production in patients with liver disease, Addison’s disease,
or pituitary insufficiency. There may be increased production
of insulin from insulinomas or islet cell hyperplasia. And
finally, we also have to be sure that we are not dealing
with pseudohypoglycemia in the setting of leukocytosis,
thrombocytosis, or erythrocytosis.
This patient’s history does not suggest any exogenous
drugs as the cause of her hypoglycemia, though we cannot be
certain that she does not take salicylates as an over-the-counter
analgesic. Her clinical presentation does not suggest sepsis or
malaria. She also does not have any stigmata of liver disease
on her physical exam. At this time, we are still left with a wide
differential.
Her laboratory studies are notable for an anemia
consistent with her history. However, she has a low thyroid
stimulating hormone (TSH) and free thyroxine level, which
is not suggestive of primary hypothyroidism. She also has
a hyponatremia of unclear etiology. The remainder of her
diagnostic studies including ECG, chest radiograph, and
noncontrast head CT are unremarkable.
When we summarize the facts, we have a 54-yearold female with no history of DM, who has persistent
hypoglycemia associated with hyponatremia. While she has
a history of hypothyroidism her thyroid function studies are
not consistent with a primary hypothyroidism, but rather,
secondary or central hypothyroidism. When we review the
case for any additional clues, we find that her last menstrual
period was in 1996, approximately 19 years ago, similar to the
age of her son. She has not had a total hysterectomy since the
birth of her son, though she did have a Cesarean-section with
hemorrhage. Could she have had a postpartum hemorrhage
with pituitary infarction leading to amenorrhea?
Supporting evidence for diagnosis of hypopituitarism
are the patient’s central hypothyroidism, amenorrhea due
to inadequate gonadotropin production, and secondary
adrenal insufficiency due to inadequate adrenocorticotropic

Table 1. Initial laboratory results of patient presenting with syncope.
Complete blood cell count
Values
White blood cell count

13.1 K/mcl

Hemoglobin

9.7 g/dL

Hematocrit

29.8%

Platelets

196 K/mcl

Complete metabolic panel
Sodium

128 mmol/L

Potassium

3.8 mmol/L

Chloride

104 mmol/L

Bicarbonate

28 mmol/L

Blood urea nitrogen

14 mg/dL

Creatinine

0.9 mg/dL

Glucose

122 mg/dL

Alanine aminotransferase

32 u/L

Aspartate aminotransferase

8 u/L

Alkaline phosphatase

80 u/L

Total bilirubin

0.7 mg/dL

Total protein

7.6 g/dL

Albumin

4.1 g/dL

Calcium

8.9 mg/dL

Additional laboratory tests
Free thyroxine

1.18 ng/dL

Thyroid stimulating hormone

0.054 mIU/L

Troponin

<0.02 ng/mL

Urinalysis
Color

Straw

Ketones

1+

Nitrite

Negative

Glucose

1+

Protein

Negative

Blood

Negative

Leukocyte esterase

Negative

Human chorionic gonadotropin

Negative

Urine drug screen

Negative

Acetaminophen level

<10 mcg/mL

Salicylate level

<3 mg/dL

In reviewing this case, one thing that stood out is the
patient’s presenting hypoglycemia without a known diagnosis
of DM. The patient did not present with any neurogenic
symptoms of hypoglycemia such as sweating, shakiness,
tachycardia, anxiety, or sensation of hunger. However, she
did present with neuroglycopenic symptoms of hypoglycemia
such as confusion and unresponsiveness.
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Image 1. Patient’s initial electrocardiogram showing a normal sinus rhythym. Obtained while in the emergency department.

Image 2. Radiograph of the patient’s chest while in the emergency
department showing no acute disease (posterior-anterior view).

Volume II, no. 1: February 2018

Image 3. Representative images from the patient’s computed
tomography of the head, showing no acute disease.
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hormone production. It is important to note that the patient
does not have any hypotension or hyperkalemia, thus
suggesting that she has intact mineralocorticoid function. Her
glucocorticoid function, however, is affected as evidenced
by her hypoglycemia. Her hyponatremia is caused by an
inappropriate secretion of antidiuretic hormone due to the lack
of negative feedback from cortisol.
The study of choice to make the diagnosis of
hypopituitarism relating to pituitary infarction would
be magnetic resonance imaging (MRI) of the brain to
demonstrate an empty sella. If the patient were to have
developed symptoms of hypopituitarism early after her
postpartum hemorrhage, an MRI can demonstrate an
enlarged pituitary with peripheral enhancement. Work-up of
her endocrinopathies are important to evaluate the extent of
her hypopituitarism and to direct treatment.

the syndrome occurs.1 The pituitary grows in response
to constant high levels of estrogen during pregnancy
(lactotroph hyperplasia). Because the pituitary resides in
an enclosed space, this growth causes increased intrasellar
pressure. The location of the pituitary gland’s blood supply
also makes the gland vulnerable to ischemia. Another
possible explanation is that the gland undergoes a massive
thrombosis from either the hypercoagulability of pregnancy
or arterial vasospasm from bleeding during delivery.2 Some
patients may form anti-pituitary autoantibodies.3
Epidemiology
This syndrome mostly occurs in developing countries.
Patients in those countries have less access to obstetrical
care and are more likely to have massive hemorrhage
during delivery.2 Similarly, the group of patients in the
United States who most often have Sheehan’s syndrome are
those who deliver outside of a medical setting. As a part
of their prenatal care, obstetricians are able to anticipate
which patients are at high risk for bleeding based on
placental location, past history, coagulation status, etc.
Obstetricians can also help to limit the amount of bleeding
that occurs during delivery while aggressively transfusing
the patient when bleeding occurs.4

Case Outcome (Dr. X)
A brain MRI was performed, which revealed an empty
sella turcica (Image 4). The patient was diagnosed with
Sheehan’s syndrome (postpartum hypopituitarism) and
was admitted to the hospital for further evaluation and
treatment. She was treated with steroids due to her adrenal
insufficiency and her levothyroxine dosage was adjusted.
She was discharged from the hospital with endocrinology
follow-up and was back at work within two weeks.
After a massive postpartum hemorrhage, the
pituitary gland can infarct resulting in complete or partial
hypopituitarism and subsequent endocrinopathies. The
size of the infarction directly correlates to the extent
of the syndrome, which was identified by Dr. Harold
Sheehan in 1937. There are several theories as to why

Presentation
The most common presenting symptom of Sheehan’s
syndrome is the failure to menstruate or lactate after delivery.
Other symptoms of this syndrome include axillary and pubic
hair loss, fatigue, cold intolerance, weakness, breast atrophy,
decreased libido, adrenal insufficiency, diabetes insipidus
and possibly osteoporosis.5 A patient’s symptoms can vary

Image 4. Magnetic resonance imaging of the patient’s brain, showing an empty sella turcica (blue arrows) in coronal (left) and sagittal
views (right).
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due to the extent of pituitary necrosis and the specific areas
of the pituitary that are necrosed6,7. There are case reports of
patients not being diagnosed until several decades after the
birth of their last child6,7. Many women can be asymptomatic
until a stressor precipitates an endocrinological crisis such
as myxedema coma or adrenal insufficiency. The continued
production of aldosterone by the adrenal gland can also mask
some symptoms of Sheehan’s syndrome. Other causes of
hypopituitarism include pituitary adenomas, autoimmune or
lymphocytic hypophysitis, and congenital causes. The patient
in this case had several clues to suggest the diagnosis: her
last menstrual period was before the birth of her son, she had
a history of hypothyroidism and postpartum hemorrhage,
and her exam was suggestive of hypothyroidism. Her
testing revealed a low TSH level, hypoglycemia and
hyponatremia in the presence of normokalemia, suggesting
a glucocorticoid deficiency without a disturbance in the
mineralocorticoid pathway.
Adrenal insufficiency is a common presentation of
Sheehan’s syndrome. The patient will present with recurrent
hypoglycemia.8,9 As the need for energy increases, the adrenals
will not release cortisol as in a normal person. Without
cortisol, the liver will not convert glycogen to glucose and
the patient will present with hypoglycemia. In addition to
hypoglycemia, the patient can also present with hypotension,
orthostasis, fatigue, hypopigmentation and sometimes
sudden death. The differential diagnosis for causes of adrenal
insufficiency should include Addison’s disease, pituitary
adenoma, Sheehan’s syndrome, and infection.

should eat a meal of complex carbohydrates. If the patient
presents to the hospital in myxedema coma, she should
first be given glucocorticoids to prevent an adrenal crisis
and then be treated with levothyroxine.2 The patient’s
primary care doctor may choose to treat with estrogen to
prevent osteoporosis. Growth hormone replacement is very
expensive and has not been shown to improve outcomes.
Final Diagnosis
Sheehan’s syndrome resulting in adrenal crisis.
Take-home Points
• Recurrent hypoglycemic episodes, especially in the
context of hyponatremia, should prompt the clinician to
consider adrenal insufficiency.
• Immigrants from countries without access to obstetrical
care may present with symptoms of Sheehan’s syndrome.
• Patients with Sheehan’s syndrome can present with
emergencies such as adrenal crisis or myxedema coma.
• MRI is the diagnostic test of choice for Sheehan’s
syndrome and the images in early disease will look
different from late disease.
• While Sheehan’s syndrome has no cure, the goal is to treat
the resulting endocrinopathies.

Address for Correspondence: Zachary D.W. Dezman, MD, MS,
University of Maryland, Department of Emergency Medicine, 110
S Paca Street, 6th Floor, Suite 200, Baltimore, MD 21201. Email:
zdezman@em.umaryland.edu.

Diagnostic Testing
The patient’s thyroid function tests, including serum
triiodothyronine, free thyroxine, TSH and cortisol should
be checked in the ED. The patient’s endocrinologist may
choose to test the patient’s cortisol, adrenocortioctropic
hormone, follicle stimulating hormone, luteinizing
hormone, estradiol and prolactin levels. MRI of the brain
is the definitive test. In early disease, the MRI will show
an enlarged non-hemorrhagic pituitary gland. In chronic
disease, the MRI will show an empty sella turcica, due to
gland necrosis and atrophy.
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Treatment
The presentation of Sheehan’s syndrome is a result
of the constellation of endocrinopathies that occur when
the pituitary gland is non-functional. The treatment for
this disease is to replace the missing hormones. If the
patient has adrenal insufficiency, the patient will need
steroids, specifically hydrocortisone. There is no need to
replace mineralocorticoids as the renin-angiotensin system
should be unaffected. If the patient is having recurrent
hypoglycemia, she should be started on dextrose containing
intravenous fluids. If the patient is awake enough, she
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Massive and submassive pulmonary emboli (PE) are rare but potentially life-threatening medical
conditions that necessitate immediate recognition and appropriate treatment. We report a
52-year-old man who was found to have a submassive central saddle and extensive bilateral PEs
after experiencing a syncopal event and who had evidence of right heart strain and pulmonary
hypertension. He was subsequently treated with catheter-assisted thrombectomy and pulmonary
artery tissue plasminogen activator administration. This case report presents an outcome in a patient
who received an innovative therapy that has not been well established in this subset of patients.
[Clin Pract Cases Emerg Med. 2018;2(1):7–11.]

CASE REPORT
A 52-year-old morbidly obese male presented to the
Emergency Department (ED) with a chief complaint of
syncope. The morning of presentation he reported feeling
lightheaded with shortness of breath and blurry vision upon
standing. He next remembered waking up on the floor. He
reported worsening shortness of breath over the prior three
days. Additionally, he reported experiencing a dull, constant,
pressure-like sensation over the left side of his chest that
had begun the night before. Initially, the patient denied any
medical conditions other than morbid obesity; however,
several hours into his stay we learned that he had a history
of a deep vein thrombosis (DVT) with a PE after a knee
arthroscopy two years earlier.
His temperature was 36.5 degrees Celsius, heart rate of 114
beats per minute, blood pressure of 137/91 mmHg, respiratory
rate of 18 breaths per minute, and pulse oximetry of 94% on
room air. His weight was 181 kilograms (body mass index of
59). The patient was awake, alert, conversing appropriately,

INTRODUCTION
Pulmonary embolism (PE) remains a common
cause of morbidity and mortality with estimates of up to
200,000 deaths annually.1 The two severe forms of this
disease are massive and submassive PE. A massive PE
is defined by the presence of hemodynamic compromise
with a systolic blood pressure <90 millimeters of
mercury (mmHg) or a drop in systolic BP >40 mmHg
from baseline for >15 minutes or hypotension requiring
vasopressors not explained by other causes.2 Submassive
PE is defined by evidence of right ventricular dysfunction
with hemodynamic stability.2 Although massive PEs are
rare and comprise only about 2-5% of all PEs,3-5 they are
crucially important because they carry a 52.4% 90-day
mortality rate.3 Despite being a rather infamously feared
entity, the submassive PE lacks consensus on the optimal
evidence-based therapy. This disease is an important entity
for physicians to promptly identify and appropriately treat
because of the high potential for negative outcomes.
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and in no apparent distress. He was noted to be tachycardic but
was well perfused, with no signs of cyanosis and a capillary
refill less than two seconds. His lungs were clear to auscultation
bilaterally without an increase in work of breathing. Other than
venous stasis changes, his lower extremities appeared normal.
His electrocardiogram showed sinus tachycardia at 103
beats per minute with a S-wave in lead I, Q-wave in lead III, and
small ST-elevations in V1-V3. His initial troponin was above
the normal limit at 0.17 ng/mL [0.00-0.03 ng/mL]. The patient’s
metabolic panel was notable only for an elevated glucose of
206 mg/dL [85-125mg/dL]. His complete blood count was
normal except for an elevated white blood cell count of 12.3
thous/MCL [4-10.5 thous/MCL]. D-dimer was >1000ng/ml
[<500 ng/ml]. A computed tomography pulmonary angiogram
was ordered to rule out PE (Images 1 and 2). It demonstrated a
central saddle embolism and multiple occlusive and nonocclusive
lobar, segmental, and subsegmental pulmonary arterial emboli
bilaterally. Right heart strain and pulmonary hypertension were
evidenced by enlargement of the main pulmonary artery and
straightening to leftward bowing of the interventricular septum,
indicating significant clot burden.
Pulmonary critical care and interventional radiology teams
were consulted and after evaluating the patient, the decision
was made to not start heparin and instead immediately take the
patient for thrombectomy. The patient underwent clot aspiration
and catheter-directed intra-procedural tissue plasminogen
activator (tPA) administration into each pulmonary artery. Postthrombectomy angiogram demonstrated significant improvement,
but showed persistent areas of clots. Following the procedure,
the patient became hypotensive and hypoxemic requiring
vasopressors and continued intubation.
The following day the patient had bilateral pulmonary artery
EKOSTM catheters (EkoSonic® Endovascular System designed
for the treatment of PE) placed for continuous tPA administration.
On hospital day three, his pulmonary artery angiogram
demonstrated no visible thrombus and the EKOSTM catheters
were removed. The patient remained in the intensive care unit
(ICU) intubated, sedated, and receiving anticoagulants. On
hospital day 4, he had sustained hypoxia and then suffered a
cardiac arrest but had return of spontaneous circulation after
cardiopulmonary resuscitation. This event was thought to be due
to a recurrent PE, and thus an inferior vena cava filter was placed
the following day.
On hospital day 14, he was extubated and transferred out
of the ICU. The patient returned to his baseline mental status
without any breathing difficulties or chest pain. On hospital
day 20, he was transferred to a skilled nursing facility for
rehabilitation. At time of discharge, he was neurologically intact
and required minimal assistance with activities of daily living.

CPC-EM Capsule
What do we already know about this clinical
entity?
The etiology, presentation, and risk factors
of pulmonary emboli (PE) are well known.
There remains a lack of consensus on the
recommended treatment for submassive PE.
What makes this presentation of disease
reportable?
The presentation of this disease was unique
in that the chief complaint was syncope, and
shortness of breath was not a prominent finding.
What is the major learning point?
Catheter-directed therapies are increasingly
being used for the treatment of submassive PE.
How might this improve emergency medicine
practice?
Early recognition of submassive pulmonary
embolism and prompt treatment with selected
therapy should lead to better outcomes for
individuals with PE.

well-known predisposing factors include recent surgery or
trauma, hormone replacement, oral contraceptives, pregnancy,
immobility, chemotherapy, and malignancy.7-8 This patient’s
previous PE occurred after a known predisposing factor of
arthroscopic knee surgery and resulting immobility. However,
his current episode of PE seemed to have no predisposing
factors other than obesity and sedentary lifestyle. About 20% of
patients with PEs have no identifiable predisposing factors.9 PEs
typically present with dyspnea (80%), pleuritic chest pain (52%),
substernal chest pain (12%), cough (20%), syncope (19%),
tachypnea (70%), and tachycardia (26%).7 This patient exhibited
dyspnea, substernal chest pain, syncope, and tachycardia.
The sequence of pathophysiological events that occur
with a PE can be deadly. Initially, an embolus that arises from
elsewhere in the body, typically from a DVT in an extremity,
lodges in the pulmonary arterial system. Depending on the
size of the emboli and the size and abruptness of the resulting
occlusion, symptoms can vary dramatically from totally
asymptomatic to instant death. It is estimated that more than
30-50% of the arterial bed must be affected before the patient
becomes symptomatic.7 Once the embolus occludes the vessel,
the pulmonary vascular resistance is abruptly increased and

DISCUSSION
PE is a form of venous thromboembolism that is estimated
to affect 600,000 patients per year in the United States.6 The
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Image 1. Computed tomography pulmonary angiogram demonstrating a saddle embolism at the main pulmonary artery bifurcation extending
into right and left pulmonary arteries (yellow arrows). Also visible is an enlarged main pulmonary artery diameter (red dashed line) relative to
the ascending aorta (blue dashed line) indicating right-sided heart strain with pulmonary hypertension.

the ability of the right ventricle to match this increase in
pressure determines if the patient will survive.7 If the right
ventricle cannot keep up with the increase in pressure, then
right ventricular failure will ensue leading to shock and death.
This case is significant for the decision-making that
occurred after the diagnosis was made. As it currently stands,
there is a lack of consensus in the literature regarding the
optimal treatment for the different types of PEs. And indeed,
in the case above, there was a brief time of uncertainty in
deciding which treatment method was best for this particular
patient. Ultimately, he was successfully treated with an
innovative approach that has yet to be well established in
patients with submassive PEs.
The treatment options for PEs are systemic thrombolytics,
anticoagulation, open thrombectomy, and catheter-assisted
techniques, including fragmentation and local thrombolytic
delivery. In 2004 the American College of Chest Physicians
(ACCP) published their evidence-based guidelines for
treating venous thromboembolic diseases.10 At that time,
the recommendation was that patients with massive PEs
should receive systemic thrombolytics, and it was “unsettled”
whether patients with submassive PEs should receive

Volume II, no. 1: February 2018

thrombolytics or anticoagulants. Mechanical approaches and
pulmonary embolectomies were recommended only when
1) thrombolytics were contraindicated or failed, and 2) the
patient was in critical status.
In the decade or so since those guidelines were
published, catheter-directed therapies (CDT) have made
small but important strides towards becoming more
accepted. This reluctance to embrace CDT has been
attributed to the lack of large-scale high-quality trials,
lack of an established protocol, requirement for trained
personnel and specialized equipment, and a delay in
obtaining Food and Drug Administration approval for these
techniques and for an intrapulmonary thrombolytic drug.11
Some studies have emerged from interventional radiology
and vascular publications documenting the success of CDT
as treatment for submassive and massive PEs.3,11,12 These
studies have documented about an 86% success rate with a
7% rate of complication,11-12 compared to the old standard
of systemic thrombolytics that has about a 77% success rate
but comes with a 20% risk of serious hemorrhage.11
In 2016 the ACCP published updated guidelines for the
treatment of venous thromboembolism.13 These guidelines
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Image 2. Additional view of the computed tomography pulmonary angiogram demonstrating occlusive and nonocclusive lower lobe
pulmonary artery emboli bilaterally (yellow arrows). Straightening and leftward bowing (yellow line) of the interventricular septum indicating
right-sided heart strain is also visible.

reiterated the 2004 recommendation that massive PEs
should receive systemic thrombolytics, and concluded that
submassive PEs should not receive systemic thrombolytics
but may warrant aggressive anticoagulation. Lastly, the
committee recommended against the use of CDT over systemic
thrombolytics and also against catheter fragmentation for massive
and submassive PEs, citing low quality of evidence and lack of
trials as their rationale for this recommendation. CDT was only
recommended in cases in which the patient was hypotensive,
thrombolytics could not be given, and appropriate expertise and
resources were available.13

awaiting those results, it is the responsibility of the treating
physician to select a therapy option that is best suited to the
clinical status of the individual PE patient.
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CONCLUSION
The value of this case is that it demonstrates how our patient
was successfully treated with an innovative approach that has
yet to be well established in patients with submassive PEs. The
intention of this report was to provide a small data point in an
area awaiting higher quality evidence and large trials. While
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We describe a patient who presented to the emergency department complaining of generalized
weakness, dark stools, and urinary retention who was found to have two large abdominal aortic
aneurysms (AAA) compressing his bilateral ureters with associated hydronephrosis and renal
insufficiency. In elderly male patients presenting with signs of obstructive uropathy, AAA should be
considered as a potential cause. [Clin Pract Cases Emerg Med.2018;2(1):12-15.]

INTRODUCTION
Abdominal aortic aneurysms (AAA) can be classified as
inflammatory or non-inflammatory. Non-inflammatory AAAs are
characterized by asymptomatic presentation, lack of aneurysmal
wall thickening, lack of perianeurysmal fibrosis, and normal
erythrocyte sedimentation rate. It is known that inflammatory
AAAs can result in obstructive uropathy secondary to
retroperitoneal/perianeurysmal fibrosis; however, the incidence of
non-inflammatory AAAs resulting in bilateral mechanical
compression of the ureters is extremely rare. We present a case
report of a patient presenting to the emergency department (ED)
for generalized weakness, dark stools, and urinary retention who
was found to have two large non-inflammatory AAAs causing
ureteral compression with bilateral hydronephrosis.

surgical history was significant for endoscopy, colonoscopy,
capsule endoscopy, and deep enteroscopy. Home medications
included allopurinol, esomeprazole, ezetimibe-simvastatin,
levothyroxine, mometasone, montelukast, and sertraline. In
addition, the patient was a former smoker (20 pack-year history)
and consumed alcohol occasionally.
Upon presentation to the ED, the patient was afebrile with a
heart rate of 80 beats per minute, blood pressure of 104/68 mm
Hg, respiratory rate of 24 breaths per minute, and oxygen
saturation of 97% on room air. He appeared weak and in mild
distress. His body habitus was normal. Mucous membranes were
dry. The abdomen was mildly distended, but there was no
tenderness, rebound, guarding, organomegaly, or appreciable
masses. His rectal exam demonstrated a small amount of dark
stool that was guaiac positive. The patient’s skin was pale but
warm and dry with good turgor. The remainder of the physical
exam was unremarkable.
An electrocardiogram demonstrated a normal sinus rhythm at
79 beats per minute with no acute ischemic changes. Laboratory
results were obtained. The patient was found to be severely
anemic with a hemoglobin of 5.1 g/dL. His carbon dioxide level
was 16 mmol/L, blood urea nitrogen was 104 mg/dL, and
creatinine was 3.4 mg/dL. The etiology of the patient’s renal
insufficiency was likely due to post-renal obstructive uropathy, as
well as pre-renal azotemia related to gastrointestinal bleeding.
Two units of packed red blood cells were given. A non-contrast
computed tomography (CT) of his abdomen and pelvis was
obtained (Images 1-3) to screen for a wide variety of

CASE REPORT
A 77-year-old Caucasian male presented to the ED
complaining of generalized weakness, fatigue, lightheadedness,
and shortness of breath. His symptoms began gradually three
days prior and progressively worsened. His lightheadedness
was provoked by moving from a seated to standing position;
and at the time he presented, he was unable to stand up. Review
of systems (ROS) was positive for decreased urination for one
month, as well as dark, maroon-colored stools. ROS was
negative for fever, chest pain, nausea, vomiting, and bright red
blood per rectum.
His medical history included anemia, blood transfusions,
jejunal angiodysplasia, and a cerebrovascular accident. His
Clinical Practice and Cases in Emergency Medicine
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significant intra-abdominal pathologies given the patient’s age,
comorbidities, presenting symptoms, and findings suggestive
of gastrointestinal bleeding, anemia, and renal insufficiency.
The CT revealed two large aneurysms: a 9.0 x 9.0 cm
infrarenal abdominal aortic aneurysm and a 10.0 x 9.0 right
common iliac artery aneurysm. Both aneurysms were
increased in size in comparison to a prior study from 2006.
There was no evidence of extravasation; however, this study
was performed without intravenous contrast due to the
patient’s renal failure. Additionally, there was bilateral ureteral
compression from the abdominal aneurysms resulting in

CPC-EM Capsule
What do we already know about this clinical
entity?
Aortic aneurysms are the 14th leading cause
of death in the U.S. Common complaints
include back, flank, and abdominal pain.
What makes this presentation of disease
reportable?
This patient was found to have two massive
aneurysms causing mechanical ureteral
compression with bilateral hydronephrosis,
which is extraordinarily rare.
What is the major learning point?
In elderly male patients presenting with signs
of obstructive uropathy, aortic aneurysms
should be considered as a potential cause.
How might this improve emergency
medicine practice?
Emergency physicians must continue
to consider a wide range of differential
diagnoses in elderly patients presenting with
generalized or atypical abdominal complaints.

Image 1. Computed tomography without contrast of the abdomen
and pelvis in axial view with an arrow demonstrating a 9 x 9 cm
infrarenal aortic aneurysm.

Image 3. Computed tomography of the abdomen and pelvis in
coronal view demonstrates a 9 x 9 cm aortic aneurysm (large
arrow) and a 10 x 9 cm right common iliac aneurysm (small arrow)

Image 2. Computed tomography of the abdomen and pelvis in
axial view with arrows demonstrating bilateral hydronephrosis
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CONCLUSION
This case is unique because our patient presented with
urinary retention and was found to have renal insufficiency,
hydronephrosis, and bilateral ureteral compression from two
large aneurysms without preoperative evidence of an
inflammatory reaction or fibrotic obstruction. Cases of noninflammatory AAAs causing mechanical ureteral compression
and urinary retention are extraordinarily rare. In elderly male
patients presenting with this constellation of symptoms, AAA
should be included in the differential diagnosis.

moderate bilateral hydroureter and hydronephrosis. There
was no evidence of an aortoenteric fistula, perianeurysmal
fibrosis, or an acute inflammatory process.
The patient was stabilized and transferred to a tertiary
care center for deep enteroscopy, bilateral nephrostomy tube
placement, and aneurysmal repair. The patient was later
discharged to a rehabilitation center, but soon re-admitted for
a recurrence of gastrointestinal bleeding.
DISCUSSION
Aortic aneurysms were identified as the primary cause of
10,597 deaths in the United States in 2009.1 It is the 14th
leading cause of death in the U.S.2 AAAs are described as a
focal dilation, 3 cm or greater, of the abdominal aorta with
respect to the original artery. Most AAAs occur distal to the
renal arteries.2 AAA risk factors include age of 60 years and
greater, smoking history (defined as lifetime use greater than
100 cigarettes), hypertension, male gender, and Caucasian
ethnicity.3 The majority of unruptured aneurysms are
asymptomatic and discovered incidentally. The prevalence of
symptoms in patients with unruptured AAAs is unknown, but
common complaints include back, flank, and abdominal
pain. The most common physical exam finding is a pulsatile
abdominal mass.
For screening or diagnostic purposes, abdominal ultrasound
is the imaging modality of choice (sensitivity of 95% and
specificity of 99%); however, CT angiography provides a more
detailed assessment of the abdomen preferable for serial
monitoring or surgical planning.2 CT angiography also has the
advantage of being able to identify a ruptured AAA. Surgical
management is recommended for patients who have AAAs that
are symptomatic or greater than 5.5 cm in diameter. In the
hemodynamically stable but symptomatic patient with a large
unruptured aneurysm, surgical repair can be delayed for medical
optimization with the patient monitored in the intensive care
unit setting. Traditionally, AAAs were repaired using an open
laparotomy approach; however, technological advances now
facilitate an endovascular technique, which is associated with
better outcomes.2
Between 3%-10% percent of AAAs are characterized as
inflammatory AAAs (IAAA), which are a distinct entity
distinguished by symptomatic presentation, aneurysmal wall
thickening, perianeurysmal fibrosis, adherence to surrounding
structures, and an elevated erythrocyte sedimentation rate.
IAAAs have a 20-40% incidence of ureteral compromise4 and
are well documented as causing bilateral obstructive
uropathy.5-9 On the other hand, non-inflammatory AAAs have
a 0.2% incidence of ureteral involvement4 and reports of
compressive uropathy related to aneurysmal size are
exceedingly rare. Upon review of the literature, we found only
two previous case reports of non-inflammatory AAAs causing
mechanical ureteral obstruction.10,11
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Infective endocarditis is a deadly disease that can present as a myriad of symptoms and thus its
diagnosis can be missed. We present a case of infective endocarditis presenting as endogenous
endophthalmitis and a ruptured mycotic aneurysm. This case illustrates both the complexity of
infective endocarditis as a disease process and the more subtle diagnostic criteria as outlined by the
Modified Duke Criteria. [Clin Pract Cases Emerg Med.2018;2(1):16-20.]

INTRODUCTION
Infective endocarditis (IE) remains a deadly disease,
despite advances in modern medicine. The 30-day in-hospital
mortality for IE is typically 15-20%1-2 and as high as 40% in
the event that the patient is admitted to the intensive care unit.3
Proper, prompt diagnosis and management is imperative to
minimize mortality. Furthermore, the wide range of presenting
symptoms for this disease creates a diagnostic challenge.
We present a unique case of a woman with IE who presented
with both endogenous bacterial endophthalmitis and an
intracerebral mycotic aneurysm that ruptured, causing a
hemorrhagic stroke. Her presentation not only highlights
the often diagnostically challenging nature of endocarditis,
but also illustrates the underlying pathophysiology of this
disease process.

Her past medical history was significant for hypertension
and hyperlipidemia. She had no surgical history, no allergies,
and no reported drug use. Her medications included amlodipine,
hydrochlorothiazide, pantoprazole, and simvastatin, for which
she reported compliance. On review of systems, she denied
diarrhea, sick contacts, recent travel, fever, cough, sneezing,
runny nose, headache/neck pain, chest pain/shortness of breath
or abdominal pain.
Her triage vitals were as follows: blood pressure
125/71 mmHg, pulse 105 beats per minute, temperature
99.3 F (orally), respiratory rate 18 breaths per minute, and
oxygen saturation of 95% on room air. Her initial ED exam
showed an injected conjunctiva of the left eye with profuse
mucopurulent drainage, normal pupillary response without an
afferent pupillary defect, no photophobia, no proptosis and no
pain with eye movements (Image 1). Her visual acuity was
measured as no light perception. Her right eye had a normal
exam. She had a normal cardiopulmonary exam, without
any appreciable murmur. Her abdomen was soft and nondistended, but she had some minimal right upper quadrant
pain. The rest of her exam, including an extremity, skin, and
neurological exam, was within normal limits.
Labs were significant for a lactate of 1.7 mmol/L,
a troponin I of 0.134 ng/ml (reference range normal
<=0.10), and a white blood cell count of 3.09 K/uL with a
predominance of immature neutrophils. Her electrolytes,

CASE REPORT
A 69-year-old female presented to the emergency
department (ED) with a chief complaint of left-eye blurriness
and discharge for two days. She described the discharge as
yellowish, starting as a thin exudate that progressively became
heavier over two days. She had associated malaise, fever, and
multiple episodes of non-bilious, non-bloody emesis for one
day. By the time she presented to the ED, she had lost vision
in the affected eye. She denied contact lens use, eye pain with
extraocular movements, or recent trauma to the eye.
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CPC-EM Capsule
What do we already know about this clinical
entity?
Infective endocarditis (IE) is a deadly infection
of the endocardial surface, most commonly the
heart valves. Clinical manifestations can be
extremely variable.
What makes this presentation of disease
reportable?
Typical symptoms are pathognomonic for IE,
such as Osler Nodules. However, our patient
presented with endophthalmitis and intracranial
hemorrhage, two relatively rare symptoms.
Image 1. Image of patient’s left eye, taken by ophthalmology,
demonstrating diffuse conjunctival injection without limbic sparing
(solid arrow), mucopurulent drainage (dashed arrow) and a cloudy
anterior chamber (arrow head).

What is the major learning point?
Due to hematologic seeding, symptoms can
arise in multiple organ systems at once. The
Modified Duke Criteria provides a framework
to stratify patients with possible endocarditis.
How might this improve emergency medicine
practice?
When unusual symptoms present in multiple
organ systems within a single patient, bacterial
endocarditis must be on the differential.

renal function, liver function and lipase were normal. Her
electrocardiogram (ECG) demonstrated sinus tachycardia with a
few atrial ectopic beats, but no ischemic findings. An abdominal
sonogram was performed by the radiologist to evaluate her
right upper quadrant pain, and it showed no acute pathology.
The patient was given an aspirin for her elevated troponin and
Maalox for her abdominal pain. She was admitted to medicine
for vomiting, fever without a source, possible non-ST-segment
elevation myocardial infarction, and ophthalmologic evaluation.
While in the ED awaiting admission, ophthalmology
evaluated the patient. On fundoscopic exam, the patient was
found to have white fibrinous material with cell and flare in the
anterior chamber, evidence of vitritis in the posterior segment and
punctate intraretinal hemorrhages with central whitening thought
to be Roth’s spots. Opthalmology’s findings were consistent
with endophthalmitis. They obtained vitreous cultures and
recommended a broad workup for an endogenous cause.
Blood cultures and serial troponins were obtained. While
awaiting a transthoracic echocardiogram (TTE) in the ED, the
patient developed new right upper extremity weakness and a
stroke code was called. Computed tomography (CT) of the brain
showed a left frontal lobe parenchymal hemorrhage with mild
surrounding vasogenic edema and subarachnoid hemorrhage. CT
angiography showed a mycotic aneurysm as the culprit lesion
(Image 2), and the subsequent transesophageal echocardiogram
(TEE) confirmed a valvular mass. The patient was treated for
endocarditis with vancomycin and ceftriaxone intravenously. She
was ultimately sent to physical rehabilitation for post-stroke care.
The patient is now doing well and is awaiting valve replacement.

Volume II, no. 1: February 2018

DISCUSSION
Our case report is unique in that this is a rare
presentation of a classic disease. Our patient first presented
with endophthalmitis and then had a hemorrhagic stroke
from a mycotic aneurysm. Endogenous endophthalmitis is
rare in the United States. One retrospective study by Okada
et al. showed that in a large acute-care hospital over a 10year period there were only 28 reported cases.4 Intracerebral
mycotic aneurysms are almost as rare. In a retrospective
review of 27 studies over 59 years, Ducruet et al. found
only 287 cases.5 Therefore, the presence of both phenomena
together in our patient is truly exceptional. It is important to
first review both of these disease processes separately and
then understand how they link to endocarditis.
Endogenous endophthalmitis is an embolic event
Endophthalmitis is an infective process involving
the anterior and posterior chambers of the eye and can be
bacterial or fungal. It is further subdivided into exogenous
or endogenous sources. Exogenous endophthalmitis is
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Mycotic Aneurysms are also embolic events
A mycotic aneurysm is an abnormal dilatation of an artery
from bacterial involvement. This can be caused by inoculation
of a previously weakened vessel wall, or by direct infection
of a previously normal arterial wall from septic emboli, as
is the case in IE. Studies show that up to 40% of patients
with IE will have central nervous system involvement,
with up to 3-10% of patients developing an intracerebral
mycotic aneurysm (IMA).9,10 However, these numbers may be
inaccurate because there are a number of silent IMAs that are
only found on autopsy.5
The dilatation makes the arterial wall fragile and friable
and therefore more prone to rupture. Clinical symptoms
typically only present after the aneurysm has ruptured, causing
a hemorrhagic stroke. Diagnosis is done primarily through
neurovascular imaging and is typically only done after there
is evidence of a stroke. Some may present first with fever
(28%), headache (20%), hemiparesis (15%), or vomiting
(9%).5 About 65% of people with IMA presented initially with
IE. Therefore, most experts agree that anyone with IE who
develops neurologic symptoms should undergo neuroimaging
to rule out IMA.5
With regard to our patient, the next clue to underlying
endocarditis came when she had an intracranial hemorrhage
(ICH). While there is a broad differential diagnosis for
ICH (including but not limited to hypertension, vascular
malformation, or brain tumor), when presenting in the setting
of simultaneous infectious endophthalmitis, septic emboli
from an unknown source was at the top of the differential.

Image 2. Computed tomographic angiography of the patient’s
brain demonstrating left middle cerebral artery mycotic aneurysm
with intracerebral hemorrhage (black arrow) and surrounding
vasogenic edema (arrow head).

Endocarditis is a syndrome- A review of the Modified Duke
Criteria
IE is a challenging diagnosis to make because it can
present as multiple, non-specific symptoms, and “textbook”
presentations are rare.11 It was initially described by Sir
William Osler in the late 1800s in his Gulstonian Lectures.12-14
It was not until 1994 that the Duke criteria were proposed as
a means to diagnose IE. The criteria were later modified in
2000 (Table 1).15,16 These criteria are purposefully very broad
because the pathophysiology of IE can produce symptoms
in almost any organ system. In a study by Murdoch et al.,
the diagnosis of Roth’s spots, splinter hemorrhages, Janeway
lesions, or Osler nodes occurred in 2%-8% of all patients.17
Rather, the most common presenting symptom was fever
(96%) and either an elevated erythrocyte sedimentation rate
(61%) or C-reactive protein level (62%),17 all of which are
non-specific and could be related to a number of disease
processes. However, one feature that differentiates IE from
other systemic inflammatory responses is the presence of
septic emboli. Vascular embolic events account for 17%- 23%
of complications from IE.17
At this point our patient met diagnostic criteria by
Modified Duke Criteria for endocarditis. She had three minor

most common, typically resulting from a surgical procedure
or direct ocular trauma.6 Endogenous endophthalmitis
occurs in otherwise-healthy eyes, but infection is spread
hematogenously from another infectious source in the body.
Endogenous endophthalmitis accounts for 2-8% of all cases of
endophthalmitis,7 with up to 40% resulting from IE.4
The diagnosis is largely clinical since the disease can
rapidly progress and lead to permanent visual loss if treatment
is not started before culture results are available. Key
presenting symptoms are decreased vision (93%), conjunctival
injection (81%), pain (75%) and lid swelling (33%). There
typically is no fever or leukocytosis for endophthalmitis
alone, and its presence should prompt an investigation
for an endogenous source of infection.6 The hallmark of
endophthalmitis is involvement in both the anterior chamber
and posterior segments of the eye. Slit lamp examination
may reveal cell and flare with or without a hypopyon in the
anterior chamber. Vitreous inflammation and exudates may
obscure the retina and hide the red reflex.6,8 Our patient came
in with rapidly deteriorating vision secondary to infectious
endophthalmitis. Given there was no history suggestive of an
exogenous etiology, a broad search for an endogenous source
was necessary.
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Table. Modified Duke criteria. Remade from Li et al.16
Major criteria
Positive blood culture with typical IE organism from 2 different
blood cultures or persistently positive > 12 hours apart
Viridians- group Streptococcus
Streptococcus bovis
HACEK group*

Minor criteria
Predisposing factor: known cardiac lesion or recreational
intravenous drug use
Microbiologic evidence: positive blood culture (not meeting
major criterion) or serologic evidence of infection with organism
consistent with IE but not satisfying major criterion

Staphylococcus aureus
Community-acquired Enterococci
Evidence of endocardial involvement with positive
echocardiogram defined as
Oscillating intracardiac mass on valve/supporting structures

Vascular phenomena: arterial emboli, pulmonary infarcts,
intracranial hemorrhage, Janeway lesions, conjunctival
hemorrhage, or mycotic aneurysm

Abscess
New valvular regurgitation
Dehiscence of prosthetic valve
Single positive blood culture for Coxiella burnetii or anti-phase 1
IgG antibody titer >1:800

Fever of >/= to 38.0 C (100.4 F)
Immunological phenomena: Osler’s nodes, glomerulonephritis,
rheumatoid factor, or Roth’s spots

Definite infective endocarditis (IE): 2 Major, 1 major/3 minor, or 5 minor
Possible IE: 1 major/1 minor, or 3 minor criteria
*HACEK group: Haemophilus species, Aggregatibacter species, Cardiobacterium species, Eikenella species, Kingella species.
IE, Infective Endocarditis; C, Celsius; F, Fahrenheit; IgG, Immunoglobulin G.

criteria: a fever, an immunologic phenomenon (Roth’s spots
on fundoscopy), and a vascular phenomenon (ICH). The TEE
confirmed a valvular vegetation, fulfilling one major criteria,
thus diagnosing endocarditis.

REFERENCES
1. Cabell CH, Jollis JG, Peterson GE, et al. Changing patient
characteristics and the effect on mortality in endocarditis. Arch Intern
Med. 2002;162(1):90-4.
2. Hoen B, Alla F, Selton-Suty C, et al. Changing profile of infective

CONCLUSION
We present a rare case of endocarditis that presented as
rapidly progressing vision loss and hemorrhagic stroke from a
mycotic aneurysm. The patient was aggressively treated with
both intravenous and intravitreal antibiotics to reduce any
further complications. She is alive and doing well to this day,
awaiting definitive valvular replacement.

endocarditis: results of a 1-year survey in France. JAMA.
2002;288(1):75-81.
3. Leroy O, Georges H, Devos P, et al. Infective endocarditis requiring ICU
admission: epidemiology and prognosis. Ann Intensive Care. 2015;5(1).
4. Okada AA, Johnson RP, Liles WC, et al. Endogenous bacterial
endophthalmitis: report of a ten-year retrospective study. Ophthalmology.
1994;101(5):832-8.
5. Ducruet A, Hickman Z, Zacharia B, et al. Intracranial infectious
aneurysms: a comprehensive review. Neurosurg Rev. 2010;33(1):37-46.
6. Yanoff M, Duker J. Ophthalmology. 4th ed. Pittsburgh: Elsevier/
Saunders; 2014:723-38.

Address for Correspondence: Guy Carmelli, MD, SUNY Downstate
Medical Center, 450 Clarkson Avenue, Box 1228, Brooklyn, NY
11203-2098. Email: guy.carmelli@downstate.edu.

7. Shrader SK, Band JD, Lauter CB, et al. The clinical spectrum of
endophthalmitis: incidence, predisposing factors, and features
influencing outcome. J Infect Dis. 1990;162(1):115-20.

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

8. Sadiq MA, Hassan M, Agarwal A, et al. Endogenous endophthalmitis:
diagnosis, management, and prognosis. J Ophthalmic Inflamm Infect.
2015;5(1):32.
9. Sonneville R, Mourvillier B, Bouadma L, et al. Management of

Copyright: © 2018 Carmelli et al. This is an open access article
distributed in accordance with the terms of the Creative Commons
Attribution (CC BY 4.0) License. See: http://creativecommons.org/
licenses/by/4.0/

Volume II, no. 1: February 2018

neurological complications of infective endocarditis in ICU patients. Ann
Intensive Care. 2011;1(1):10.
10. Silverman ME, Upshaw CB Jr. Extracardiac Manifestations of

19

Clinical Practice and Cases in Emergency Medicine

Carmelli et al.

Endophthalmitis and Mycotic Aneurysm
Infective endocarditis and their historical descriptions. Am J Cardiol.

1885;1(1264):577-9.

2007;100(12):1802-7.

15. Durack DT, Lukes AS, Bright DK, Duke Endocarditis Service. New

11. Baddour LM, Wilson WR, Bayer AS, et al. Infective endocarditis

criteria for diagnosis of infective endocarditis: utilization of specific

in adults: diagnosis, antimicrobial therapy, and management of

echocardiographic findings. The Am Journal Med. 1994;96(3):200-9.

complications. Circulation. 2015;132(15):1435-86.

16. Li JS, Sexton DJ, Mick N, et al. Proposed modifications to the Duke

12. Osler W. The Gulstonian Lectures, on Malignant Endocarditis. Br Med J.

criteria for the diagnosis of infective endocarditis. Clin Infect Dis.

1885;1(1262):467-70.

2000;30(4):633-8.

13. Osler W. The Gulstonian Lectures, on Malignant Endocarditis. Br Med J.

17. Murdoch DR, Corey GR, Hoen B, et al. Clinical presentation, etiology,

1885;1(1263):522-6.

and outcome of infective endocarditis in the 21st century. Arch Intern

14. Osler W. The Gulstonian Lectures, on Malignant Endocarditis. Br Med J.

Clinical Practice and Cases in Emergency Medicine

Med. 2009;169(5):463-73.

20

Volume II, no. 1: February 2018

Case Report

The “Black-and-White Cookie” Sign – A Case Series of a Novel
Ultrasonographic Sign in Gastric Outlet Obstruction
Allison Cohen, MD
Mark Foster, MD
Brendon Stankard, PA-C
Maxine Owusu, MD
Mathew Nelson, DO

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

Section Editor: Rick A. McPheeters, DO
		
Submission history: Submitted August 8, 2017; Revision received October 17, 2017; Accepted November 8, 2017
Electronically published January 9, 2018							
Full text available through open access at http://escholarship.org/uc/uciem_cpcem 		
DOI: 10.5811/cpcem.2017.11.35890

Gastric outlet obstruction (GOO) is a rare condition occurring as a consequence of numerous processes
that prevent gastric emptying. Presenting symptoms of GOO are non-specific and include nausea,
vomiting, epigastric discomfort and decreased appetite. The diagnosis of GOO is often challenging.
Emergency physicians must have a heightened awareness of GOO to ensure proper diagnosis and rapid
treatment. Although the gold standard for diagnoses of GOO is endoscopy, many patients are identified by
computerized tomography imaging. Point-of-care ultrasound (POCUS) is a rapid and non-invasive technique
for evaluating patients in the emergency department. Previous literature has validated the use of ultrasound
in diagnosing various intra-abdominal pathologies including bowel obstructions and appendicitis; however,
there is limited research on evaluating gastric disease.1 We report three cases of GOO diagnosed with the
“black-and-white cookie” sign on POCUS. [Clin Pract Cases Emerg Med. 2018;2(1):21–25.]

INTRODUCTION
Gastric outlet obstruction (GOO) is a clinical entity
occurring as a consequence of numerous processes that prevent
gastric emptying. Previously it was hypothesized that GOO was
most commonly caused by benign conditions like peptic ulcer
disease; however, malignancy is now known to be responsible
for most new cases.2 GOO is a known complication of
metastatic disease, most often of the upper gastrointestinal tract.
The most common causes are pancreatic and gastric
malignancies. However, lymphomas, ampullary carcinomas,
and biliary tract disease also play a significant role.3
Presenting symptoms of GOO are nausea and vomiting, but
it can present with epigastric discomfort and decreased appetite.
Endoscopy is the gold standard for diagnoses of GOO, but
many patients are identified by computerized tomography(CT)
imaging, which provides information about the underlying
cause.4 Proposed treatments for obstruction include both
surgical and nonsurgical options depending on the underlying
cause and goals of care. Proposed treatment options include
gastrojejunostomy with laparotomy or a laparoscopic approach
and endoscopic stenting.5 We report three cases of malignant
Volume II, no. 1: February 2018

GOO diagnosed with point-of-care ultrasound (POCUS) in the
emergency department (ED).
CASE REPORT
Case 1
A 72-year-old-female with a past medical history of
hypertension, pulmonary embolism, and ovarian carcinoma
presented to the ED with hypotension, vomiting and two
syncopal episodes. Over the prior three weeks the patient
reported diminished appetite and poor oral intake secondary to
persistent nausea and vomiting. She denied any abdominal pain
and reportedly was having normal bowel movements and flatus.
Upon arrival to the ED, she had a blood pressure of 94/72mm
Hg and a heart rate of 112 beats per minute. On physical exam,
the patient was ill appearing and frail. Her abdomen was
distended without peritoneal signs. In the ED, the patient
remained hypotensive and therefore a POCUS was performed
using the Rapid Ultrasound in Shock and Hypotension (RUSH)
protocol.6 The ultrasound showed no evidence of cardiogenic
shock, a flat inferior vena cava, and free intraperitoneal fluid.
While attempting to visualize the splenorenal fossa, a distended
21
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stomach was visualized. (Image 1b)
The gastric contents layered in a meniscal fashion, appearing
like a black-and-white cookie. (Image 1a) There was no evidence
of dilated bowel or bidirectional peristalsis to suggest a bowel
obstruction. With concern for a distended stomach and abdominal
free fluid without further evidence of bowel obstruction, a CT
was ordered to further evaluate for gastric obstruction. The CT
showed a dilated, fluid-filled distal esophagus and stomach
consistent with GOO. The obstruction was secondary to loculated
ascites and peritoneal carcinomatosis from the patient’s metastatic
ovarian cancer. A nasogastric tube was placed, draining more
than two liters of stomach contents. The patient was admitted to
the hospital for further evaluation. The gastroenterology,
oncology and surgical services were consulted. After a family
meeting the patient went home with hospice services.

CPC-EM Capsule
What we already know about this clinical entity?
Gastric outlet obstruction (GOO) is a rare clinical
condition occurring as a consequence of numerous
processes that prevent gastric emptying.
What makes this presentation of disease reportable?
In this case series, we describe how point-of-care
ultrasound (POCUS) was used to demonstrate
common findings in three separate patients
presenting with GOO.
What is the major learning point?
In all three patients, the stomach had a very distinct
appearance on POCUS resembling a black-andwhite cookie. This appearance was caused by a
division of solid particles and gastric secretions
within the stomach cavity.

Image 1a

How might this improve emergency medicine
practice?
With improved availability, POCUS is often being
used as a key tool for evaluation of bowel pathology.
Emergency providers need to have a heightened
awareness of GOO to ensure proper diagnosis and
treatment. Although computerized tomography
remains the standard diagnostic modality, the use
of POCUS could represent a promising imaging
alternative.

Image 1b

Case 2
A 71-year-old-male with a past medical history of coronary
artery disease, hypertension, and newly diagnosed liver tumors
presented to the ED with increased weakness, lower extremity
edema, diminished appetite, nausea and vomiting. He denied any
fever, abdominal pain or diarrhea. Upon arrival, the patient was
found to be hypotensive with a blood pressure of 52/37mmHg, a
heart rate of 80 beats per minute and oxygen saturating 100% on
room air. On physical exam, the patient was ill appearing and
with signs of acute distress and shock. The patient had dry
mucous membranes, icteric sclera, clear lungs, lower extremity
edema and a distended but soft abdomen. He was started on
broad-spectrum antibiotics and given aggressive intravenous
hydration. A POCUS demonstrated free intraperitoneal fluid
(Image 2a), no evidence of interstitial pulmonary edema, and
again a large, dilated stomach with a black-and-white cookie
appearance (Image 2b), without evidence of small bowel

Image 1ab. a) Sagittal orientation point-of-care ultrasound
(POCUS) with “black-and-white cookie” sign seen by white
arrow with division of stomach contents. Inferior vena cava
(blue star) seen distal to the stomach; b) POCUS of dilated,
fluid-filled stomach with thickened stomach wall (blue arrow).
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obstruction. Although the patient denied any abdominal pain, the
ultrasound results prompted the emergency physician (EP) to
order a CT of the abdomen. The CT showed GOO with a dilated
stomach with extrinsic compression of the duodenum due to mass
effect from hepatomegaly and ascites. The patient was admitted
to the medical intensive care unit (MICU) for blood pressure
support, palliative care consult and further care. In the MICU a
family meeting took place and the patient was made hospice care
only. The patient expired four days later.

complained of constipation, decreased appetite and weight loss.
She denied any hematochezia and reported a normal last bowel
movement. In the ED, the patient was frail appearing with a
blood pressure of 100/60 mm Hg and a heart rate of 105 beats per
minutes. On physical examination, the patient was jaundiced with
scleral icterus. The abdomen was not tender but distended and
firm with hyperactive bowel sounds. A biliary drain was also
present without surrounding erythema or visible signs of
infection. A rectal exam was negative for blood or presence of
melena. A POCUS was performed showing a dilated stomach
(Image 3a) without further evidence of bowel obstruction. Again,
the stomach had the black-and-white cookie appearance on
POCUS (Image 3b).
A CT scan of the abdomen displayed a dilated stomach
with abrupt caliber change secondary to a porta hepatis mass

Case 3
A 69-year-old-woman with a history of hypertension, breast
cancer and cholangiocarcinoma with an indwelling percutaneous
biliary drain presented to the ED after an episode of coffee
ground emesis associated with acid reflux symptoms. The patient

Image 2a

Image 3a

Image 2b

Image 3b

Image 2ab. a) Point-of-care ultrasound (POCUS) with dilated
stomach and surrounding intraperitoneal free fluid (blue arrow); b)
POCUS with “black-and-white cookie” sign seen by white arrow
with division of stomach contents.

Volume II, no. 1: February 2018

Image 3. a) Point-of-care ultrasound (POCUS) with dilated
stomach with visible stomach fold (blue star) and bidirectional flow
of stomach contents; b) POCUS with “black-and-white cookie”
sign seen by white arrow with division of stomach contents.
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extending to the pancreas causing a GOO. A nasogastric tube
was placed in the ED draining approximately 1,500ml of
gastric contents. The patient was admitted to the surgical
service for further management and gastroenterology consult.
During her hospital stay the patient had a metal stent placed to
treat the GOO. The patient improved and was discharged
home with gastroenterology and oncology follow-up.

meal. There is a paucity of research focusing on the use of
POCUS in diagnosing and evaluating it for this pathology.
A recent case report demonstrated the novel use of POCUS
for identifying GOO; however, corroborating literature is
limited.11 Anesthesia as well as gastroenterology studies
have focused on the use of ultrasound for evaluating the
stomach volume and wall thickness to evaluate for
aspiration risk during intubation, gastric malignancies and
gastric emptying disorders. Prior studies have also focused
on the predictive value of gastric fluid volume for
identifying various pathologies. One study hypothesized
that patients with increased gastric fluid, with an area
greater than 10cm2, had a greater likelihood of having
either a gastric obstruction or duodenal ulcer.12 All three
patients evaluated in this case series had distendedappearing, large-volume stomachs without any evidence of
bowel obstruction on POCUS.
GOO can be a challenging diagnosis to make in the
ED. Its presenting symptoms of nausea, vomiting and
cachexia are nonspecific and mimic many other illnesses. It
is expected that the incidence of GOO will increase, as
malignancy is now the most common etiology of new
diagnoses. EPs need to have a heightened awareness of
GOO to ensure proper diagnosis and treatment. Although
the CT still remains the standard diagnostic modality for
GOO, the use of POCUS could represent a promising
imaging alternative. EPs should have an elevated suspicion
for GOO in patients with a history of nausea, vomiting,
known malignancy with a distended stomach on POCUS
without further evidence of bowel distention or obstruction.
As the use of POCUS has continued to advance, its
application to bowel pathology has become more
recognized and validated. The use of POCUS for
diagnosing GOO is a novel technique that requires further
study, but it has the potential to allow for more rapid
diagnosis and management of this cohort of patients.

DISCUSSION
POCUS is an invaluable tool to enhance decisionmaking in all patients and especially those that are
critically ill. The incorporation of POCUS for patients with
undifferentiated shock and hypotension is a well-validated
tool to improve diagnostic accuracy and guide goaldirected treatments.7 Implementing protocols for goaldirected ultrasound with undifferentiated hypotension has
been shown to increase physician accuracy and improve
time to diagnosis.8 All three patients in this series received
a RUSH protocol ultrasound.
While performing the Focused Assessment of Sonography
in Trauma component of the exam and evaluating the
splenorenal interface, a prominent, fluid-filled structure was
visualized anterior to the spleen with bidirectional flow of
internal contents, and was identified as the stomach. The
ultrasound was performed while the patient was in the supine
position, using a low frequency Zonare curvilinear probe. The
transducer was placed on the patient’s left flank to obtain a
coronal view of the splenorenal fossa. Once the left kidney
was identified, the probe was fanned anteriorly to visualize a
thin-walled, dilated, fluid-filled structure not containing plique
circularis or haustra, which was identified as the stomach. As
the gastric antrum is the most easily visualized portion of the
stomach and is commonly found anterior to the left lobe of the
liver and posterior to the pancreas, it can be viewed by placing
the transducer in the epigastric region in a sagittal orientation.9
As a dilated stomach cavity is often present with both
GOO and small bowel obstructions, it is critical that the
remaining bowel be evaluated in order to differentiate the
two entities. In all three patients, the stomach had a very
distinct appearance on POCUS resembling a black-andwhite cookie. This appearance was caused by a hyperechoic
meniscal layer of gastric contents that contained an internal
division of anechoic as well as hyperechoic areas. This
division is secondary to solid particles and gastric
secretions moving towards the more dependent portions of
the stomach, while less dense materials and gas separate
and move anteriorly.10 Sonographic findings that should
prompt further evaluation for possible GOO include a
dilated and enlarged gastric cavity in a patient without
further evidence of a bowel obstruction.
Currently there is minimal literature on ED diagnoses
of GOO using POCUS in adults. Stomach size is variable
and dependent on many factors including timing of last
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Atrial thrombi can be a complication in patients with indwelling central-line catheters, and failure
to diagnose can potentially be lethal. This condition is generally associated with profound hypoperfused states. Here we present a case of a 77-year-old female who arrived to our emergency
department for evaluation of a leg laceration and was incidentally found to have a catheter-related
right atrial thrombus using point-of-care ultrasound. [Clin Pract Cases Emerg Med.2018;2(1):26-30.]

INTRODUCTION
Long-term central venous catheters are often necessary
for patients with chronic illnesses, providing repeated
access for hemodialysis, blood tests, parenteral nutrition
or delivery of intravenous medications. Thrombosis is
a relatively common complication of central-venous
indwelling catheters secondary to the turbulence their
geometry invokes on the typical laminar adjacent flow.1
Without intervention, thrombi can lead to vascular
compromise by either growing substantial enough to
occlude its native vessel or embolizing to another.
Treatment either by anticoagulation therapy or systemic
thrombolysis, or surgical thrombectomy is necessary to
prevent acute decline. Patients typically present to the
emergency department (ED) with overt signs of end-organ
hypoperfusion. Here we present a rare case of an incidentally
found catheter-related right atrial thrombus (CRAT).

to this episode. Her comorbidities included end stage renal
disease (ESRD) on dialysis, hypertension, hypothyroidism,
pulmonary embolism and pulmonary hypertension. She
required two liters (L) of oxygen via nasal cannula at
baseline, and her warfarin dosing had not changed for over
six months. She had received her full course of dialysis
the day prior through her 14-month-old right subclavian
catheter without any incidents.
Upon emergency physician (EP) evaluation, she
endorsed minimal pain at the wound. There was no active
bleeding observed. She was afebrile (37.5 degrees Celsius)
with a heart rate of 90 beats/minute, respiratory rate of
18 breaths/minute, blood pressure of 77/59 millimeters
of mercury (mmHg), and an oxygen saturation of 93% on
her home two L of oxygen. She denied any shortness of
breath, palpitations, lightheadedness or chest pain. She
continued to deny such even during periods of exertion
such as ambulating, and she required no further increase
in her oxygen level. Per prior documentation, her baseline
systolic blood pressure ranged between 90 to 100 mmHg.
Subsequent blood pressures over the following two hours
included systolic blood pressures in the 50s mmHg; she
continued to remain asymptomatic.
The patient’s wound was closed without incident. She
was given a 500 milliliter bolus of normal saline and five
milligrams of midodrine without any noticeable effect

CASE REPORT
A 77-year-old female presented to our ED from her
assisted living center for evaluation of a right lower
leg laceration. One hour prior to arrival, she struck her
leg against her walker when attempting to use the toilet
and sustained a laceration to the skin overlying her
anterior tibia. She was brought immediately to the ED for
evaluation. She had been in her usual state of health prior
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on her blood pressure. Subsequently ordered diagnostic
studies were notable for an international normalized ratio
(INR) of 2.9, a hematocrit of 31%, white blood count
14.8 x109/L, lactate 1.7 millimoles/L and an anion gap of
13 milliequivalents/L. Electrolytes were grossly normal.
The EP performed a point-of-care ultrasound (POCUS)
echocardiogram to evaluate for a uremic pericardial
effusion. A mass was observed in the right atrium on
multiple views (Image 1).
Subsequently, a computed tomography angiogram chest
demonstrated a catheter-associated right atrial thrombus
along with a right lower lung pulmonary embolism
(Image 2). Cardiology was called to evaluate the patient
and suggested that her hypotension might be secondary
to the reduced inflow into the right ventricle resulting in
left ventricle underfilling. A complete echocardiogram
demonstrated a reduced left ventricular end diastolic
volume with normal ejection fraction between 55-75%,
a stroke volume of 29.36 liters per square meters and a
cardiac output of 4.27 liters per minute (L/M) (normal 5-7
L/M). The right ventricle ejection fraction was moderately
reduced with right ventricular enlargement and septal
flattening: “a positive D-sign.” A tissue density mass
measuring 4.0 x 3.7 centimeters attached to the right atrial
free wall was also seen. An agitated saline study was
negative for a right-to-left intracardiac shunt. Compared
to a prior echocardiogram performed eight months earlier,
there was an interval increase in estimated pulmonary
artery pressures (from 60 to greater than 92 mmHg) and a
new right atrial mass. Upon further investigation, the EP
learned that the patient had recently changed her diet and
she’d had one subtherapeutic INR one month prior.
The atrial thrombus was deemed too large for
percutaneous suction thrombectomy. Patient declined
surgical thrombectomy after a cardiac surgeon explained
that her risk of mortality was extremely elevated. She was
medically managed in the cardiac intensive care unit with
a heparin drip and phenylephrine. Her pressor support was
weaned and her blood pressure was 119/49 mmHg at the
time of discharge. She returned to her assisted living center
on midodrine and without any changes in her warfarin on
hospital day 14.

CPC-EM Capsule
What do we already know about this clinical
entity?
Patients with central venous catheters are at
risk for catheter-related right atrial thrombus
(CRAT) and their associated complications
such as pulmonary embolism, arrhythmias, and
septic emboli.
What makes this presentation of disease
reportable?
This case of CRAT was discovered secondary
to the patient’s asymptomatic hypotension
leading to the finding of the patient being in
cardiogenic shock.
What is the major learning point?
Always be suspicious of CRAT in patients with
central venous catheters and do not ignore vital
sign abnormalities.
How might this improve emergency medicine
practice?
Emergency physicians might consider using
point-of-care ultrasound echocardiograms
more frequently for potential visualization of
right atrial thrombi in patients with central
venous catheters.

in the right atrium are particularly sensitive to thrombus
formation and patients may not present with symptoms.3
This is particularly concerning as mortality from CRAT is
high, ranging from 18% to 47%, and can be secondary to
pulmonary embolism, arrhythmias, septic emboli, or even
therapeutic interventions.4,5 CRATs are considered type B
thrombi, meaning that they originate in the atrium itself
and are usually secured to the atrial wall. This contrasts
with their type A counterparts, which originate in the
deep peripheral veins and mobilize, typically resulting in
systemic emboli. Albeit pulmonary emboli are less likely
to occur with type B thrombi, the simultaneous presence of
a pulmonary embolism with an atrial thrombus is often a
worse prognostic sign.6 Fourteen percent of hemodialysisrelated CRATs will also have concomitant pulmonary
emboli.7 However, a single pulmonary embolism in the
right lower lobe, as in this case, would not likely be

DISCUSSION
We present a case of CRAT that was discovered
incidentally by an EP while investigating the patient’s
asymptomatic hypotension. By detecting this pathology,
the patient’s course of care was significantly altered from
what she might otherwise have experienced if she had been
solely evaluated for her chief complaint.
The incidence of CRATs is not inconsequential. One
prospective autopsy study demonstrated that mural thrombi
were present in 29% of central lines.2 Catheters placed
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Image 1. Top: Point-of-care ultrasound echocardiogram. (left: apical 4-chamber view; right: right ventricle inflow tract view); right atrial
mass is noted by the arrowhead. Bottom: Formal transthoracic echocardiogram, parasternal short- axis view, enlarged right ventricle
with intraventricular septum flattening in diastole consistent with pressure overload.
LA, left atrium; RA, right atrium; LV, left ventricle; RV, right ventricle; TV, tricuspid valve.

responsible for significantly decreasing left ventricle
preload leading to the patient’s profound hypotension.
Our patient experienced altered preload from right atrial
obstruction consequent to the CRAT’s substantial size. She
was likely asymptomatic secondary to the slow accumulation
of thrombus burden, providing time for the right heart to
adapt. Further, her history of pulmonary hypertension would
lead to a baseline of right heart strain and would likely mask
new symptoms resulting from CRAT growth. A similar case
of “compensated shock” secondary to type A right heart
thrombi has been reported previously in which a 50-yearold male was evaluated for bilateral leg pain and, due to his
asymptomatic tachycardia, a POCUS echocardiogram was
performed leading to the ultimate diagnosis.8

Clinical Practice and Cases in Emergency Medicine

The right atrium is not typically the focus of POCUS
echocardiography, and is usually only partially visualized on
the subxyphoid, apical-4-chamber (A4C), or high parasternal
short views. Our patient’s right atrial thrombus was identified
on the right ventricle inflow tract (RVIT) view, which provides
a more dedicated assessment of the right heart chambers
and tricuspid valve. This view is obtained by placing the
ultrasound probe in the parasternal long-axis position and
tilting the beam anteriorly toward the chest wall (Image
3). Note the dilated, enlarged appearance of our patient’s
right ventricle in comparison to a normal RVIT appearance.
Another important thing to point out is the appearance of the
ventricles in the A4C view, as a dilated hypertrophied right
ventricle may be mistaken for the left ventricle, especially
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Image 2. Computed tomography angiogram of the chest. Left (cross section) Right (coronal section). Right atrial mass is noted by the
arrowhead. Dialysis catheter tip noted as a bright white artifact within the thrombus.
LA, left atrium; RA, right atrium; LV, left ventricle; RV, right ventricle; Ao, aorta.

Image 3. Right ventricle inflow tract view. Left: Graphical representation. Right: Point-of-care ultrasound with normal anatomy.
RA, right atrium; RV, right ventricle; TV, tricuspid valve.

if the probe is flipped. In addition to double-checking the
machine settings and probe marker position, identifying the
left ventricular outflow tract on the image and paying attention
to which side it originates can help the POCUS provider
differentiate between the right and left cardiac chambers.
Although the patient in this case was asymptomatic,
it can be rationalized that she was in cardiogenic shock.
Volume II, no. 1: February 2018

By strict definition, cardiogenic shock is defined as a low
systolic blood pressure (<90 mmHg) in combination with a
reduced cardiac output and adequate or elevated pulmonary
wedge filling pressures.9 Per the patient’s complete
echocardiogram, her cardiac index would not meet the
criteria to be considered for cardiogenic shock. However,
a right heart catheter using the thermodilution method is
29
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the most accurate method to discern cardiac index, as twodimensional echocardiograms have been found to be a less
reliable substitute.10
The Shock Index (SI = heart rate/systolic blood
pressure) has been employed successfully as a means to
predict mortality in patients with cardiogenic shock and in
a general ED patient population.11-13 Values for a SI ranging
from 0.5-0.7 beats/minute/mmHg are considered normal,
while values above 1.2 beats/minute/mmHg are associated
with increased mortality. Our patient presented with a SI
of 1.2 beats/minute/mmHg, which increased to 1.8 beats/
minute/mmHg during her ED evaluation. Perhaps in the
absence of pulmonary capillary wedge pressures, the SI
can be employed in the ED to determine patients at risk for
cardiogenic shock; however, further prospective trials are
necessary for validation.
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Complete small bowel obstruction (SBO) is a common surgical emergency often resulting from
adhesive bands that form following iatrogenic peritoneal injury. Rarely, adhesive SBO may arise
without previous intra-abdominal surgery through other modes of peritoneal trauma. We present the
case of a male evaluated in the emergency department for a closed-loop small bowel obstruction
due to an adhesive band that likely formed after blunt abdominal trauma over two decades earlier.
We review the epidemiology, pathophysiology, and treatment options for similar cases of adhesive
SBO. [Clin Pract Cases Emerg Med. 2018;2(1):31-34.]

INTRODUCTION
Small bowel obstruction (SBO) is a common clinical
entity in emergency medicine and globally remains an
important source of morbidity and mortality. Approximately
65-75% of SBOs are due to peritoneal adhesions, aberrant
fibrous bands within the abdominal cavity that constrict the
intestine and disrupt its luminal flow.1-2 Peritoneal adhesions
represent a considerable burden to patients and healthcare
systems, annually causing more than 350,000 hospital
admissions leading to over 960,000 days of inpatient care
and $2.3 billion in medical expenditures in the United
States.3 Injury sustained during intra-abdominal surgery
accounts for the majority of adhesions causing SBO, with
the remainder often attributed to peritonitis or congenital
formation.4 Rarely, however, adhesive SBO may occur
without prior abdominal surgery through other modes of
peritoneal injury. We examine the unusual case of a patient
with a closed-loop SBO secondary to an omental band
adhesion likely associated with a remote history of blunt
abdominal trauma.

during a motor vehicle collision (MVC) more than 20 years
earlier, which required open reduction and internal fixation
at the pubic symphysis. The patient reported no previous
abdominal surgeries, recent abdominal injury, or history of
acute or chronic intra-abdominal inflammation other than
that likely associated with his remote abdominal trauma.
He was otherwise in good health and did not use any
regular medications.
The patient’s vital signs were stable upon presentation,
including heart rate of 75 beats per minute, oxygen saturation
of 95%, respiratory rate of 14 breaths per minute, and
temperature of 36.4 degrees Celsius. His physical examination
was notable for dry mucous membranes, active bowel
sounds, and tenderness in the epigastrium without abdominal
guarding, distention, or palpable mass. During this evaluation,
the patient experienced paroxysms of worsened abdominal
pain that at times caused him to retch. The quality and
location of his pain, along with his arrival to the hospital near
midnight, raised our suspicion for an intestinal obstruction.
The laboratory testing showed an elevated white blood count
(12.1x109/liter, normal 4.0-10.0x109/liter) and neutrophil
fraction (81.8%, normal 40-80%). An abdomino-pelvic
computed tomography (CT) with intravenous (IV) contrast
revealed a distended stomach and several dilated loops of
small bowel in the mid-abdomen, with multiple air-fluid levels
and gradual decompression proximally and distally (Image).

CASE REPORT
A 37-year-old male was evaluated in our emergency
department for a 16-hour history of constant, cramping
epigastric abdominal pain and nausea. His past medical
history was significant for a pelvic fracture, suffered
Volume II, no. 1: February 2018
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CPC-EM Capsule
What do we already know about this
clinical entity?
Complete small bowel obstruction (SBO)
is a common surgical emergency often
caused by adhesive bands that form
after abdominal surgery or inflammatory
disease.
What makes this presentation of disease
reportable?
Our patient had no such history, and
therefore the adhesive SBO likely
resulted from blunt abdominal trauma
sustained several decades prior.
What is the major learning point?
It is critical to obtain a thorough history
of abdominal trauma from patients
presenting with symptoms of obstruction
yet lacking these common risk factors.
How might this improve emergency
medicine practice?
Delaying surgery for complicated SBO
increases its mortality; thus, recognizing
unusual causes of obstruction may
expedite intervention and improve
patient outcomes.

Image. Axial view of abdominal computed tomography images
showing the proximal (A) and distal (B) transition points (arrows) of a
small bowel obstruction.

DISCUSSION
Adhesions are the most common cause of SBO and
thus create a substantial burden for patients and healthcare
systems.1-4 Adhesions may be congenital or acquired, arising
either from inflammatory conditions including appendicitis,
diverticulitis, or pelvic inflammatory disease, intraperitoneal
infection, or abdominal trauma.5 The true proportions
of each etiology vary among studies, though there is
consensus that a majority of adhesions are due to abdominopelvic surgery.4-5 Greater than 93% of patients who have
undergone transperitoneal surgery develop intra-abdominal
adhesions.4 During surgery, damage to the peritoneum and its
microvasculature causes a release of serosanguinous exudate
that forms a fibrinous band connecting adjacent organs or
injured serous membranes.4 Though adhesions ordinarily
disintegrate within 72 hours, injury-induced ischemia may
diminish fibrinolysis and allow the band to persist.4

There was no evidence of ischemia, but several bowel loops
had inflammatory stranding and surrounding free fluid. The
patient received IV isotonic fluid resuscitation and, following
admission to the hospital, subsequently developed peritoneal
signs. Due to concern for acute SBO with peritonitis, the patient
underwent exploratory laparotomy later that day. He was found
to have a fibrous band extending from the greater omentum
to the jejunum, through which a 20 centimeter segment of
decompressed bowel formed a closed-loop obstruction around
which the jejunum was wrapped. After the entire length of the
intestine was inspected and its viability was confirmed, the
omental adhesion was divided and the bowel was released.
The patient’s post-operative course was complicated by
mild colonic ileus and a cellulitic incisional infection that
resolved following a course of cephalexin. At follow-up on
post-operative day 12, he was asymptomatic and had a normal
physical examination.
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Our patient’s omental band adhesion was not likely the
result of his prior pelvic surgery. The reduction and internal
fixation of his pubic symphysis was entirely extraperitoneal
and there was no evidence of screws transecting the
peritoneum. Instead, we attribute his adhesive SBO
to blunt abdominal trauma sustained during a remote
MVC. Approximately 3-5% of patients treated for blunt
abdominal trauma, commonly related to seatbelt use during
MVCs, receive hollow viscus and mesenteric injuries.6-7
These injuries are inflicted either through deceleration
and shearing of attachment points, particularly in fixed
sections of the bowel like the proximal jejunum, or through
compression against the vertebral column.7-8 Without
uncontrolled bleeding or peritonitis, patients sustaining
blunt abdominal trauma are managed conservatively, yet
infrequently may develop adhesive SBO later.7,9
Adhesions that are not broken down will mature within
10-14 days.5 Greater than 20% of adhesive obstructions
occur within one month of injury, approximately 50%
develop within 1-2 years, and occasionally obstructions
may occur more than 10 years after trauma.5,10 The
pathophysiology for the delay of obstructions following
blunt abdominal trauma is not currently understood.
Adhesive SBO often presents similarly to other acute
abdominal diseases, with symptoms including colicky
abdominal pain, nausea, vomiting, abdominal distension,
and obstipation.11 On examination, the patient may appear
dehydrated and have active, high-pitched bowel sounds,
though abdominal auscultation generally has poor sensitivity
and specificity for bowel obstruction.12 Abdominal
radiographs can help to identify SBO in 50-60% of cases and
is often performed as the initial imaging tool because of its
relatively low expense and radiation exposure.11
However, CT of the abdomen is more useful for
determining the location and etiology of a SBO, and
therefore may be used instead of radiographs when this
diagnosis is strongly suspected.13 Despite the inability
of CT imaging to visualize most fibrous bands, it has a
positive predictive value of 71% for adhesive SBO owing
to the appearance of the transition zone made by the
adhesion.13 Signs of compromised perfusion of the small
bowel include tachycardia, focal abdominal tenderness,
fever, and leukocytosis, though CT imaging remains the
only reliable indicator of strangulation or ischemia.11
Because clinical presentation, physical examination, and
laboratory tests cannot accurately detect complications
that require rapid surgery, CT imaging is also critical for
guiding treatment course.14
Historically, patients suspected of having SBO
secondary to adhesions underwent surgery immediately
due to the uncertainty of strangulation.15 More recently,
conservative therapy with administration of IV fluids,
electrolyte supplementation, and nasogastric tube
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decompression of the stomach has become the preferred
initial management of adhesive SBO.11 Non-operative
treatment was shown to be successful in up to 80% of
cases of uncomplicated partial SBO due to adhesions.5
Additionally, operative interventions are associated with
significant risks including enterotomy, prolonged ileus, and
recurrence of adhesions resulting from iatrogenic peritoneal
injury.16 However, although guidelines exist, there is a
lack of consensus within the literature and a paucity of
evidence-supported criteria dictating which patients may be
safely managed conservatively.15 Because delay in surgery
for complicated SBO increases risk of mortality, many
institutions still use early laparotomy, especially in patients
without a history of intra-abdominal surgery.16
Early identification and treatment is particularly
important in the case of a closed-loop obstruction, which
can quickly progress to strangulation, ischemia, and
necrosis.17 A closed-loop SBO forms when the lumen is
blocked at two contiguous points, forming a segment of
intestine with no outlet proximally or distally. Abdominal
distension, the most common physical examination
finding in patients with SBO, is minimal with closedloop obstructions.1 Furthermore, CT imaging lacks the
specificity to distinguish closed loops.13 Many cases of
closed-loop SBO therefore require exploratory surgery to
make a diagnosis.
Our patient’s clinical presentation was consistent with a
SBO, including symptoms of nausea, abdominal tenderness,
and dehydration, yet his medical history contained no
commonly identified risk factors for adhesions. We followed
our institution’s standardized protocol by performing
volume resuscitation and open surgery immediately after
obtaining CT imaging findings consistent with obstruction
and with the development of peritoneal signs consistent
with bowel compromise.16 During the exploratory
laparotomy, the patient was noted to have a single fibrous
band forming a closed-loop SBO that threatened bowel
strangulation, prompting lysis. Our protocol was successful
in expediting surgical intervention for a case of complete
bowel obstruction, abiding by current recommendations for
operative management within 72 hours.16
CONCLUSION
Complete adhesive SBO is a common surgical
emergency that requires rapid diagnosis to minimize
complications. Patients presenting with adhesive SBO
may rarely have no history of abdominal surgery or
inflammatory disease, and thus may pose diagnostic
uncertainty. Blunt trauma can create intra-abdominal
adhesions, yet when old or trivial, may not be recognized
as the cause. It is therefore imperative to take a thorough
history of abdominal trauma from patients who present
with symptoms consistent with obstruction.
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The technique of using percutaneous endoscopic gastrostomy (PEG) for long-term enteral feeding
is well established and commonly used. While the technique is relatively safe and simple, the
gastrostomy tube itself may deteriorate or malfunction, requiring a replacement tube. We present
a case of a 58-year-old woman who was found to have gastric outlet obstruction from the inflated
balloon of a Foley catheter being used as a replacement for her PEG tube. This case illustrates
a potential complication of using a Foley catheter in place of commercially available gastrostomy
tubes. [Clin Pract Cases Emerg Med. 2018;2(1):35-38.]

INTRODUCTION
The technique of using percutaneous endoscopic
gastrostomy (PEG) for long-term enteral feeding is well
established and commonly used. While the technique is relatively
safe and simple, the gastrostomy tube itself may deteriorate
or malfunction, requiring a replacement tube. The emergency
physician is often the first provider to encounter a patient after
PEG tube malfunction. A common practice, appearing in the
literature as early as 1992, has been to temporarily replace the
malfunctioning or displaced PEG tube with a Foley catheter
to avoid stoma closure or narrowing.1 Foley catheters may be
used if a commercial gastrostomy tube is not available or if a
cheaper, temporary alternative is desired.2,3 While a recent large
pediatric trial showed their successful utilization without severe
complications, multiple case reports suggest the procedure is
not without risk.4 This case report presents a patient who was
initially identified as having an upper gastrointestinal bleed and
was later found to have gastric outlet obstruction as a result of a
migrating Foley catheter serving as a PEG replacement.

of coffee-ground emesis that started on the day of presentation.
She was noted to have three additional episodes of coffee-ground
emesis mixed with maroon-colored clots in the ED but did
not appear to be in distress. Past surgical history included the
placement of a 25 French (Fr) PEG tube approximately one year
prior. The PEG had been replaced by a Foley catheter at some
point, but there was no available associated documentation.
On physical examination, she was normotensive (133/83
millimeters of mercury), tachycardic (109 beats per minute), and
tachypneic with mildly increased work of breathing. She was
afebrile and her oxygen saturation was greater than 95%. Her
abdomen was distended, firm, and tender to palpation throughout.
She demonstrated some guarding with no rebound. Normal bowel
sounds were present and no hepatosplenomegaly was noted.
Rectal exam revealed brown stool that was guaiac negative. The
feeding tube site was clean and without erythema, with a Foley
catheter entering the site secured by fenestrated gauze.
The patient was resuscitated following institutional
treatment guidelines for sepsis. Laboratory data were within
normal parameters except for a lactic acid of 4.2 mmol/L.
In addition, there was some concern the patient may have
had gastrointestinal obstruction or perforation. The patient
was taken for computed tomography (CT) of the abdomen
and pelvis with intravenous (IV) contrast. Imaging revealed

CASE REPORT
A 58-year-old African-American female with a history of
traumatic brain injury presented to the emergency department
(ED) from her nursing home after experiencing several episodes
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the Foley catheter traveling through the PEG tract with the
balloon resting in the gastric antrum. The stomach was filled
with fluid, the small bowel was unremarkable, and the colon
was diffusely distended with air-fluid levels and no transition
zone (Image 1 and 2).
The Foley balloon was deflated, pulled back, and reinflated. Following retraction of the Foley catheter, the
patient did not experience any further episodes of emesis.
The patient was admitted to the inpatient medicine service for
urgent endoscopy and observation. The next day the patient
underwent endoscopy during which the Foley catheter was
replaced with a 20 Fr PEG tube. The lactic acidosis resolved
with IV hydration, and no source of bleeding was identified.

CPC-EM Capsule
What do we already know about this clinical
entity?
Foley catheters are frequently used by
emergency medicine providers as placeholders
or temporary replacements for damaged or
displaced percutaneous endoscopic gastrostomy
(PEG) tubes
What makes this presentation of disease
reportable?
This is a unique complication of replacement Foley
catheter use, presenting as a gastrointestinal bleed
secondary to gastric outlet obstruction.

DISCUSSION
PEG is a widely performed procedure and remains
the procedure of choice for providing enteral access for
nutritional support for adults. There are several risks
and complications that should be considered before tube
placement. In published meta-analyses and case series, PEG
tube placement is associated with notable patient morbidity
(9% - 17%) and mortality (0.53%).5 Major complications after
tube placement occur in 1-3% of cases and include aspiration
pneumonitis, peritonitis, hemorrhage, tube migration, fistula,
wound infection and necrotizing fasciitis, tube leakage, tube
blockage, and inadvertent removal of PEG.5
Many professional organizations have guidelines for
the use of PEG tubes, but almost none address the use of
replacement Foley catheters. In 2008 the Canadian Agency
for Drugs and Technologies in Health and their Health
Technology Inquiry Service conducted a review of the

What is the major learning point?
While “cheap” and widely available, Foley
catheters used in lieu of commercial PEG tubes
can be associated with varied complications.
Consider using a replacement with a bolster.
How might this improve emergency medicine
practice?
Foley catheter complication should be
considered in evaluation of the appropriate
patient who presents with signs of bowel
obstruction and GI bleed.

guidelines and clinical evidence for using Foley catheters for
gastrostomy or jejunostomy feeding tubes. They concluded
that “no relevant health technology assessments, systematic
reviews, meta-analyses, or randomized controlled trials
were identified examining clinical effectiveness or potential
risk or harms of using Foley catheters versus conventional
gastrostomy or jejunostomy feeding tubes in adult inpatients
requiring enteral feeding.”6 Other leading organizations,
including the American Society for Parenteral and Enteral
Nutrition, the American Society for Gastrointestinal
Endoscopy, and the American Gastroenterological
Association, fail to address the specific use of Foley
catheters as replacement tubing.6 The Wound, Ostomy and
Continence Nurses Society™ is the only organization that
clearly discourages the use of Foley catheters in enteral
feeding and highlights that the Foley catheter is associated
with higher complication rates than standard commercially
available tubing.6

Image 1. Computed tomography of the abdomen and pelvis,
axial view, demonstrating the Foley catheter with balloon in the
gastric antrum (arrow), with resulting gastric outlet obstruction and
colonic distension (arrowheads).
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gastrointestinal obstruction in PEG-dependent patients.
Awareness of this complication enables the emergency
physician to potentially treat this condition completely and
immediately and avoid serious subsequent complications.
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Image 2. Computed tomography of the abdomen and pelvis,
coronal view, demonstrating the Foley catheter with balloon in the
gastric antrum (arrow), with resulting gastric outlet obstruction and
colonic distension (arrowheads).
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Occult caustic ingestion in the pediatric population is a challenging diagnosis to make in the
emergency department. Failure to suspect and diagnose a caustic ingestion can lead to potentially
life-changing comorbidities. Historically, the diagnosis of caustic ingestion has been clinical without
any suitable diagnostic tools to aid in the suspicion of occult cases. In this case, we describe a novel
use of ophthalmic pH paper to diagnose caustic ingestion in a three-year-old. [Clin Pract Cases
Emerg Med. 2018;2(1):39-42.]

INTRODUCTION
According to the National Poison Data System, in 2015
there were 2.2 million potentially toxic exposures reported to
United States poison centers; of those, about half were among
children less than five years of age.1 The clinical gestalt of the
emergency physician may be the only hope a child has in the
setting of a malicious ingestion. Recognition and intervention
are critical to preventing acute and chronic life-changing
morbidities. We present an innovative way of using ophthalmic
pH paper to identify caustic ingestion in a three-year-old boy.

recorded. Prior to the onset of symptoms, the patient was not
taking any routine medications, nor had he been exposed to
new medications. Based on exam and history provided by
the mother, maternal grandmother, and EMS, intravenous
(IV) access was obtained, and weight-based dosing of
diphenhydramine was administered.
During the observational period in the ED the patient
remained inconsolable, most likely secondary to pain. He
continued to keep his mouth in an open position with occasional
episodes of gagging and drooling. The patient was witnessed
vomiting colorless emesis, with occasional blood-streaked
emesis. He subsequently had a significant increase in the
amount of drooling. Upon a more thorough inspection of the
oropharyngeal cavity, the patient was noted to have erythema and
ecchymosis on the inside of the right upper and lower lip regions.
Due to suspicions about the provisional diagnosis, the
attending physician decided to perform a pH test of the
emesis, using a pH strip ordinarily used for ophthalmological
pH testing. The pH strip indicated a pH of 9. The focus of the
patient’s care plan immediately shifted to the evaluation of a
patient with a caustic ingestion. After consultation with the
pediatric intensive care unit (PICU), a presumptive plan for nil
per os (NPO) and endoscopy were discussed. The patient was
transferred to an affiliated tertiary care facility.
The admitting PICU team considered the initial diagnosis
of allergic reaction more likely and therefore proceeded with
treatment for an allergic reaction, which did provide some

CASE REPORT
A three-year-old male with a significant past medical
history of speech delay presented to an urban emergency
department (ED) via ambulance with symptoms of facial
edema and erythema. Before the patient’s arrival, the
emergency medical services (EMS) providers relayed through
the medical communications center that the patient was en
route and symptoms were consistent with an acute allergic
reaction, likely due to first exposure to Chinese food and dark
chocolate that day.
Upon arrival, the patient had right facial erythema with
lingual edema and erythema. There was mild pharyngeal
erythema without pharyngeal edema or stridor. Initial vital
signs were heart rate 142 beats per minute, temperature 36.2
degrees Celsius, respirations 26 per minute, and oxygen
saturation 100% on room air. A blood pressure was not
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improvement in the patient’s oral labial edema. Approximately
two days after the patient’s initial presentation to the ED,
he underwent an upper endoscopy because he continued to
refuse to eat or drink. Endoscopy revealed grade 2b findings
(see Table) in the esophagus and gastric cardia. Based on the
endoscopic findings the diagnosis was changed to a caustic
ingestion. The patient remained hospitalized, was placed on
NPO and received a peripherally inserted central catheter for
total parenteral nutrition; he was given IV fluids, placed on a
proton pump inhibitor, sucralfate, and ranitidine. Antibiotic
prophylaxis was given with ampicillin/sulbactam and steroids
were started. Over his hospital course, his diet was slowly
advanced. He was eventually discharged home after one
week when tolerating a soft diet. Although the family initially
denied potential ingestion, it was later discovered that the
patient was a victim of non-accidental trauma, where one of
the family members forced him to ingest an industrial bleach
compound in an attempt to stop the child’s crying.

CPC-EM Capsule
What do we already know about this clinical
entity?
The use of pH paper has been validated
measuring intragastric pH, but little is known
about its usefulness in measuring the pH of
emesis, especially in suspected ingestion.
What makes this presentation of disease
reportable?
This is the first report of ophthalmic pH
paper being used to diagnose an occult
caustic ingestion.
What is the major learning point?
Early diagnosis of caustic ingestion and
esophageal injury helps to initiate appropriate
therapy, anticipate airway intervention, and
decrease overall morbidity.

DISCUSSION
In the Western world, alkaline material accounts for most
caustic ingestions injuries.1 Esophageal injury can begin
within minutes and may continue for hours. These burns can
lead to chronic complications such as esophageal strictures,
reported between 2%-63% of cases, and increased incidence
of esophageal cancer, reported in 18%-46% of cases.3-7
Acids and alkalis create tissue damage differently. Acids
usually cause coagulation necrosis leading to eschar formation
and limited deep tissue penetration. Alkalis tend to cause
liquefactive necrosis and thrombosis in blood vessels leading
to the destruction of deeper tissues. Both acids and alkalis
can penetrate the esophageal wall rapidly and can cause fullthickness damage. The degree of severity of gastrointestinal
injury due to caustic ingestion is associated with several
factors including the pH of the agent, physical state (solid,
liquid, or powder), tissue exposure time, and quantity or
concentration of the substance. The pH of standard liquid
industrial bleaches, detergents, and phosphates ranges from 9
to 11. Gastrointestinal injury of caustic origin is linked to high
rates of morbidity and mortality.8

How might this improve emergency medicine
practice?
pH paper should be stocked in every ED
and is a quick, simple, and inexpensive test
that can lead to a rapid diagnosis and faster
implementation of treatment.

The pH of gastric acid in the stomach of children
is typically less than 4.0.9 One study measured regional
postprandial differences in pH within the stomach and
gastroesophageal junction on various types of foods. After 27
hours of monitoring the highest pH at any region was 5.4.10
Emesis should yield a moderately acidic result. If this emesis
is tested with a pH paper, it should indicate an acidic state
(pH <7). However, when high quantities or concentrations of
basic substances are exposed to gastric acid, it is proposed that
the pH should be buffered (pH ~7) or basic (greater than 7)
(Image). pH-tested emesis with a neutral or basic pH should
raise concern for possible alkaline ingestion; however, an
acidic pH does not rule out an alkaline ingestion. Litmus paper
has been shown to be sensitive and specific for measuring
intragastric pH when compared to gastric samples taken from
a nasogastric pH probe.11 Although easy to use, clinicians
should be aware that pH measurement errors can occur from
excessive wetting of the paper, small sample sizes, allowing
drying of the paper, and using expired litmus paper. Some
reports advocate the use of a control when doing any litmus
test; however, this would be difficult to do with emesis.12

Table. Endoscopic grading of esophageal injuries (reproduced
from Zargar et al,2)
Grade

Features

Grade 0

Normal mucosa

Grade 1

Superficial mucosal edema and hyperemia

Grade 2A

Superficial erosions, exudates and ulcerations

Grade 2B

Deep discrete or circumferential ulcerations

Grade 3A

Small scattered areas of focal necrosis

Grade 3B

Extensive necrosis
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stricture formation.18 One small study in 2014 showed
a large difference in stricture development in patients
with grade 2b burns, between a control group receiving
ceftriaxone and ranitidine and treatment group receiving
methylprednisolone, ceftriaxone and ranitidine, with
stricture development in 30% vs. 10.8% of patients,
respectively19. A small prospective study showed IV
omeprazole might effectively be used in the acute phase
treatment of caustic esophageal injuries.20
The most common complication after caustic ingestions
includes gastric outlet obstruction, esophageal stricture
formation and an increased risk of esophageal carcinoma. It
is estimated that strictures will form in 3- 57% of patients
who ingest caustic substances and in nearly 100% who
develop circumferential burns.3,7,21 Esophageal neoplasms
(squamous cell carcinoma and adenocarcinoma) may
develop later in life at a rate 1,000-3,000 times higher than
the general population.22 These life-changing comorbidities
make early diagnosis and intervention critical to the
improved quality of life post-ingestion for these patients.

Image. NitraTestTM Paper tested on emesis of a pediatric patient
(a), emesis of the same pediatric patient mixed with industrial
drain cleaner comprised of 90% emesis and 10% drain cleaner
(b), and control strip (c).

Pediatric patients who are unable to give a reliable
history and present with emesis and oral burns from
an unknown ingestion or from a substance known to
cause esophageal or gastric injury, should have an
esophagogastroduodenoscopy (EGD) performed early. In
this case, as well as other caustic ingestions, early EGD
is considered crucial and recommended within the first
12-48 hours.13 Endoscopic classification is important in
determining prognosis and management. A grading system
has been adopted based on visualization during endoscopy
and helps to predict clinical outcomes (Table).14 Huang
et al. reported that all patients with grade two and three
injuries developed esophageal strictures.15 Early esophageal
dilatation is recommended to improve the outcome of
esophageal injury and reduce the number of patients
developing esophageal stricture.16
Early ED management is important not only for
acute intervention but also for helping establish a
treatment course that can ultimately lead to fewer longterm complications. Early management includes airway
assessment and hemodynamic stabilization. For patients
with persistent vomiting and severe oropharyngeal
injury, airway protection is vital, and early intubation
should be considered. Fiberoptic laryngoscopy can allow
direct visualization versus a “blind” intubation, which
increases the risk of additional injuries. Blind placement
of nasogastric tubes is not recommended due to the risk of
perforation or additional injury.
Late ED management is primarily conservative.
Gastric lavage, inducing emesis and pH neutralization
are contraindicated. Use of corticosteroids and antibiotics
remains controversial.17 Literature analysis dating back
to 1956 has not found any benefit for steroids preventing
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CONCLUSION
Caustic ingestion is a race against time. Early diagnosis
of caustic ingestion and esophageal injury is imperative
in initiating appropriate therapy and decreasing overall
morbidity. There is limited literature regarding pH testing
of unknown ingested substances and its diagnostic value.
There has been even less discussion on testing the pH of
emesis in the setting of suspected ingestion. The use of
pH paper on emesis is a practical way to help the confirm
suspicion of caustic ingestion. It is not practical in cases
of suspected acidic ingestion but can be beneficial if
concerned about alkaline agents. These pH paper strips
should be stocked in every ED. They offer a quick,
simple, and inexpensive test that should be added to our
armamentarium as emergency physicians.
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Isolated dissection of the superior mesenteric artery is a novel disease often presenting with vague signs
and symptoms. Although the disease entity is rare, the potential for morbidity and mortality is high. This is
a case report of a healthy 58-year-old male presenting with diffuse persistent abdominal pain. Diagnosed
on computed tomography, this patient’s condition was managed conservatively with anticoagulants. [Clin
Pract Cases Emerg Med.2018;2(1):43-46.]

INTRODUCTION
Spontaneous isolated dissection of the superior mesenteric
artery (SIDSMA) is an extremely rare condition and a difficult
diagnosis to make from the emergency department (ED).
SIDSMA is associated with a wide range of clinical
presentations, ranging from asymptomatic incidental finding
to acute catastrophic bowel ischemia or aneurysmal SMA
rupture.1 While certain factors such as hypertension,
connective tissue disorders, vasculitis, atherosclerosis and
trauma to the aorta may predispose patients to this condition,
in the majority of cases no risk factors can be found.2,3
Depending on the extent of the dissection and the patient’s
symptoms, treatment options vary from conservative treatment
with anticoagulation to endovascular stenting, or even
surgery.1,4 SIDSMA is a novel disease that requires immediate
treatment and cannot be missed as a potentially lifethreatening diagnosis in the ED.

beats per minute, respiratory rate 16 breaths per minute,
temperature 97.3 degrees Fahrenheit, and pulse oximetry
99% on room air. On physical examination, the abdomen
was soft and had moderate left upper quadrant tenderness
without guarding or rebound. Skin was without ecchymosis,
petechiae, or purpura. Musculoskeletal exam revealed no
deformities or swelling of joints. The rest of the physical
exam was unremarkable.
Laboratory testing was ordered including a complete
blood count, complete metabolic panel, lactic acid, and
urinalysis that showed no acute abnormalities. The patient
was initially treated with intravenous (IV) fluids and
ketoralac during his ED stay. Computed tomography (CT)
of the abdomen and pelvis was then completed with
intravenous contrast. Results revealed aneurysm of the
SMA with a four-centimeter dissection longitudinally along
the course of the vessel (Images 1 and 2). Complicating the
dissection was a 70-80% thrombosed lumen of a dissection
flap that created a false lumen.
Vascular surgery was emergently consulted. As the patient
was hemodynamically stable and the dissection with
thrombosis did not reveal evidence of bowel ischemia, the
patient was managed conservatively with IV heparin drip.
During his hospital stay and repeat imaging, the patient did
not show evidence of propagation of the dissection and the
thrombus remained stable. He was converted to oral
anticoagulation and discharged home with close follow-up.

CASE REPORT
A 58-year-old male with a past medical history of
migraine headaches, nephrolithiasis, and appendectomy
presented to the ED with non-radiating left upper quadrant
abdominal pain for one week. The pain was constant with no
aggravating or relieving factors. The patient denied fever,
urinary symptoms, vomiting, or change in appetite. He
reported having more bowel movements than usual but stated
they were of normal consistency. The patient denied rectal
bleeding, and denied use of tobacco. He had a normal
outpatient colonoscopy five months prior.
On physical examination, the patient’s vital signs were
blood pressure of 117/87 milliliters of mercury, pulse 73
Volume II, no. 1: February 2018

DISCUSSION
Isolated dissection of the SMA is a rare diagnosis made in
the ED, but it is of critical clinical significance. Post-mortem
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CPC-EM Capsule
What do we already know about this clinical
entity?
Spontaneous isolated dissection of the
superior mesenteric artery is a rare
condition and a difficult diagnosis to make
from the Emergency Department as it has a
variety of presenting symptoms.
What makes this presentation of disease
reportable?
The presentation of this disease is reportable
as it will increase awareness of emergency
physicians to this rarity of this type of
dissection, symptoms, and treatment.
What is the major learning point?
While nonspecific abdominal pain is common
in the emergency department, it is vital for
the physician to have a wide differential
including this disease due to the high
morbidity and mortality.

Image 1. Sagittal computed tomography with intravenous
contrast demonstrating thrombus (arrow) in the false lumen of
the superior mesenteric artery dissection.

How might this improve emergency
medicine practice?
By understanding the etiology and
presentation of this fatal disease, the
emergency physician will be more readily
able to diagnose and treat superior
mesenteric artery dissections.

findings of isolated SMA dissection suggest that if left
undiagnosed and untreated, catastrophic compromise of
intestinal blood supply can occur resulting in bowel ischemia
and death.5 Spontaneous dissection of peripheral arteries is
rare; however, after the carotid artery,the second most
common peripheral artery to be affected is the SMA.1 The
increase in reported incidence over the past several decades is
likely secondary to the expanding use and higher-quality
imaging capabilities of CT for undifferentiated abdominal
pain.2,3 Unfortunately for the emergency physician, the three
most common symptoms of SMA dissection are acute
abdominal pain, abdominal pain with vomiting, and subacute
intestinal obstruction. Interestingly, the fourth most common
presentation for SMA dissection is an asymptomatic patient,
with dissection found incidentally on CT.4 Acute abdominal
pain is often reported as left upper quadrant and more rarely as
postprandial pain, which is likely a sign of intestinal angina.5
Just as patient presentations are varied, so are the risk
factors associated with SMA dissection. The majority of the
cases reported are found in men 39-82 years old, with a mean
age of 54. Smoking and hypertension appear to be a common
factor in patients with SIDSMA. Unlike other forms of
dissection, however, atherosclerosis is not a common risk
factor. Other conditions such as previous abdominal surgery,
diabetes or trauma have been reported with SMA dissection,
but they have not been found to have a consistent correlation.4

Clinical Practice and Cases in Emergency Medicine

Despite the variety of patients affected, the majority of the
dissections begin in the retropancreatic portion of the SMA,
which is most often in a fixed position.6 From this nidus,
increased shearing forces lead to a tear in the intima or
primary hemorrhage in the media itself. The mechanism is
similar to an aortic transection at the ligamentum arteriosum
seen in rapid deceleration injuries.7 Blood accumulates
between the medial and adventitial layers or within the medial
laminae leading to propagation of the dissection throughout
the artery.4
As with other forms of dissection, CT performed with IV
contrast in combination with advancement of multi-slice CT
imaging techniques improves the accuracy in diagnosing both the
dissection itself and the length of the dissection. In various other
case reports, a seemingly otherwise normal CT only had
increased fat attenuation around the SMA, which helped indicate
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conservative therapy does prevent new thrombus formation,
progression of disease has occurred, resulting in the need for
urgent endovascular or surgical intervention.9
For patients who have signs or symptoms of intestinal
ischemia or impending aneurysm rupture, endovascular or
surgical technique is preferred. Endovascular treatment
includes stent placement, intralesional thrombolytic therapy,
and balloon angioplasty.6,9 Surgical treatment includes
aortomesenteric bypass, direct transposition of the SMA to the
infrarenal aorta, or even patch angioplasty. Due to the invasive
nature of surgery, operative intervention is often reserved for
patients with bowel necrosis or increasing size of aneurysm
despite medical management. Although endovascular
treatment has been advocated recently and performed
successfully several times per the case literature, there is still
no consensus about which treatment modality is the gold
standard for isolated SMA dissection.9
CONCLUSION
Our case demonstrates that patients with persistent
abdominal pain, even without standard risk factors for
dissection of the carotid or aortic arteries, are still prime
candidates for superior mesenteric artery dissection. With
technological advances in CT,the practitioner is able to
diagnose and halt the propagation of a potentially lethal
disease. Patients whose symptoms are manageable and who
are without signs of bowel ischemia or injury to vessels distal
to the dissection can be treated conservatively with a heparin
drip and converted to oral anticoagulants with close follow-up
as an outpatient. Case reports of SMA dissection have been
reported in surgical and gastroenterology literature, but are
novel to emergency medicine. Detection and treatment of this
challenging disease will increase and is something every
emergency physician should be familiar with. While isolated
dissection of the SMA is a rare disease, the potential for
morbidity and mortality is high. Therefore, this is a critical
diagnosis to make in the ED.

Image 2. Coronal computed tomography with intravenous contrast
demonstrating thrombus (arrow) in the false lumen of the superior
mesenteric artery dissection.

to the practitioner that further investigation with angiography was
necessary.4 Visualization of the intimal flap is considered a
pathognomonic sign of isolated dissection; however, a mural
thrombus is sometimes the only indication of a dissection.8
As indicated by the rarity of SMA, no standard therapeutic
approach has been established. In decreasing frequency, treatment
is separated into surgical, conservative, and endovascular
approaches. The decision for route of management is directed by
the symptoms the patient is experiencing. For patients such as the
one described in this case, there were no signs of bowel ischemia
or rupture of any of the branches from the SMA.5 In cases such as
this, conservative management is often employed. Patients are
started on a heparin drip and reimaged to ensure no further
dissection has occurred.7 If repeat imaging is found to be stable,
patients are then switched to oral anticoagulation and discharged
home with close follow-up with vascular surgery.
A variation to conservative management includes the
addition of an antiplatelet agent, which has been described in
several case reports.5 Due to lack of clinical trials, there are
great discrepancies for length of follow-up and optimal
intervals for reimaging. Additional considerations in treatment
involve whether or not a thrombus is present in the false
lumen. With a thrombus present, patients are at increased risk
of potential bowel ischemia and for this reason warfarin is
continued on an outpatient basis. It should be emphasized that
in previous case reports it has been noted that although
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The case of a 56-year-old man with a history of type 2 diabetes mellitus who presented to the emergency
department in diabetic ketoacidosis (DKA) with only mild hyperglycemia is presented. The patient was
taking empagliflozin (Jardiance®), a sodium-glucose cotransporter -2 inhibitor, which has now been
recognized as causing this unusual presentation of DKA. Emergency physicians need to be aware of this
complication, as the euglycemia/mild hyperglycemia and a history of type 2 diabetes mellitus can make
the correct diagnosis of DKA a challenge. [Clin Pract Cases Emerg Med. 2018;2(1):47-50.]

INTRODUCTION
We present the case of a 56-year-old man with a history
of type 2 diabetes mellitus who presented to the emergency
department in diabetic ketoacidosis (DKA) with only a
slightly elevated serum glucose. The patient was taking
empagliflozin (Jardiance®), a sodium-glucose cotransporter-2
inhibitor. There are increasing reports of this unusual
complication in patients taking this class of medication.
Emergency physicians need to be aware of this complication,
as the euglycemia and history of type 2 diabetes mellitus can
make the correct diagnosis of DKA challenging.

several drinks at “happy hour.” He denied any alcohol use in
the previous five days.
The vital signs were heart rate 97 beats per minute;
respiratory rate 18 breaths per minute; blood pressure 196/96
mm Hg; temperature of 99.2 oF (37.3 oC); and 94% oxygen
saturation on room air. The patient appeared in no distress.
The head, eyes, ears, nose and throat exam was normal, as
were the heart and lung exams. The abdomen was soft, with
mild tenderness in the epigastrum and left upper quadrant,
without guarding or rebound. The remainder of the physical
exam, including the extremities and neurologic, were normal.
The emergency physician (EP) ordered an electrocardiogram
(ECG), complete blood count (CBC), basic metabolic profile
(BMP), lipase, urinalysis and troponin T. The CBC was normal,
as was the lipase. The BMP was remarkable for a glucose of
142 mg/dL, sodium of 128 mmol/L, chloride of 87 mmol and a
bicarbonate of 19 mmol/L. The blood urea nitrogen, creatinine
and potassium were normal. The urinalysis was remarkable for
80 mg/dL of ketones and greater than 500 mg/dL of glucose.
The ECG revealed only non-specific ST and T-wave changes
in the lateral leads. The patient’s anion gap was markedly
elevated at 21.7. After reviewing the laboratory results, the EP
was concerned about the large anion gap metabolic acidosis.
Additional studies ordered included a serum acetone, betahydroxybutyrate and a lactic acid.
The EP ordered one liter of normal saline intravenous
(IV) bolus and morphine 4 mg and ondensetron 4 mg IV for

CASE PRESENTATION
A 56-year-old man presented to the emergency
department (ED) with a five-day history of left upper quadrant
abdominal pain and low-grade fever. The patient described
the pain as achy, constant and worse with eating. The patient
denied nausea, vomiting or diarrhea. There was no history
of trauma or similar symptoms in the past. The past medical
history was significant for coronary artery disease (requiring
two stents), type 2 diabetes mellitus, hypertension and
hypertriglyceridemia. The patient stated he was compliant
with his medications, including losartan-hydrochlorothiazide
100/12.5 mg, metoprolol 50 mg, glipizide XL 10 mg,
empagliflozin (Jardiance®) 25 mg, sitagliptin-metformin
500/1000 mg, prasugrel 10 mg, rosuvastatin 10 mg, and
aspirin 81mg. He denied smoking cigarettes, but admitted to
Volume II, no. 1: February 2018
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the abdominal pain. The EP went back and specifically asked
the patient about possible causes of the anion gap metabolic
acidosis, including ethylene glycol, propylene glycol or methanol
ingestion, alcohol abuse, iron or isoniazid use, excessive
salicylate use, and dieting (starvation). The patient denied all
of these. The serum acetone was reported as “moderate,” the
beta-hydroxybutyrate was elevated at 47.6 mg/dL (normal range
0.2 – 2.8 mg/dL) and a serum lactate of 1 mmol/L (normal range
0.5 – 2.2 mmol/L). A repeat BMP revealed the bicarbonate had
decreased to 17 mmol/L.
The EP thought the patient was in diabetic ketoacidosis
(DKA), but was confused by the only slightly elevated blood
glucose and the fact that the patient was a type 2 diabetic. The
EP performed a quick literature search and found that diabetic
patients on sodium-glucose cotransporter-2 (SGLT2) inhibitors
were at risk for DKA with euglycemia. This patient was on
just such a medication (empagliflozin) and had been so for the
preceding three years. The patient was admitted to the medicine
service and started on an IV insulin drip with concomitant IV
dextrose 5% in normal saline drip at 125 cc/hr.
A computed tomography (CT) scan of the abdomen/pelvis
with IV contrast was ordered to further evaluate the cause of
the left upper quadrant abdominal pain. The CT demonstrated
“findings of acute pancreatitis with confluent infiltrative
phlegmon around the tail and left side of the pancreatic body,
extending to lower portion of the spleen and to left anterior and
lateral pararenal space. There was no definable pancreatic mass.”
Gastroenterology (GI) was consulted and thought the patient
had acute chemical pancreatitis secondary to the DKA and his
underlying hypertriglyceridemia. Endocrinology was consulted;
they felt the DKA was most likely due to the empagliflozin and
that the patient needed to avoid this medication in the future.
After four days on an insulin drip, the anion gap decreased
to 14, there was no definable serum acetone, and the betahydroxybutyrate level returned to normal. The patient could then
be weaned off the insulin drip and started on medications by
mouth. The patient was discharged home on day five. The patient
was instructed to stop taking the empagliflozin and to avoid all
such similar medications in the future. His abdominal pain was
much improved and he was eating a full diet. The patient was
scheduled to follow up with GI and endocrinology in one week.

CPC-EM Capsule
What do we already know about this clinical
entity?
Diabetic ketoacidosis (DKA) is a life-threatening
complication of diabetes mellitus. It usually
occurs in patients with type 1 diabetes, and is
associated with a blood glucose level of greater
than 250mg/dL, a serum bicarbonate level less
than 15 mEQ/dL, and a pH less than 7.3.
What makes this presentation of disease
reportable?
With the introduction of sodium-glucose cotransporter-2 inhibitor medications for the
treatment of type 2 diabetes mellitus, this classic
presentation of DKA no longer holds true.
What is the major learning point?
These medications can cause DKA in a type 2
diabetic patient with euglycemia or only mild
hyperglycemia.
How might this improve emergency medicine
practice?
Emergency physicians must be aware of this
atypical presentation of DKA to ensure making
the correct diagnosis.

ketoacidosis with a blood glucose concentration of less than
200 mg/dL, and occurring primarily in patients with type 1
diabetes.2 Euglycemic DKA has been described in the past but
is considered rare.3,4 Munro et al. described the first case series
of euglycemic DKA in 1973, consisting of 37 episodes in 17
patients.5 They suggested that in type 1 diabetics who were
unable to maintain sufficient carbohydrate intake, but maintained
hydration status and continued their normal insulin intake, could
develop severe ketoacidosis without pronounced hyperglycemia.5
Thawabi et al. presented two cases of euglycemic DKA in type 1
diabetic patients that were consistent with Munro’s physiologic
explanation.1 One case was precipitated by an underlying
infection; the other by acute pancreatitis.1
More recently, there have been several reports of euglycemic
DKA attributed to the use of SGLT2 inhibitors.6,7 Roach et al.
described the first case of euglycemic DKA associated with the
use of empagliflozin, the same medication as in our patient.6 The
case involved a 64-year-old woman with type 2 diabetes who
developed DKA following five days of empagliflozin use.6 The

DISCUSSION
Diabetic ketoacidosis is a life-threatening complication of
diabetes mellitus. It usually occurs in type 1 diabetics, but may
occur in type 2 patients under moderate to severe physiologic
stress. According to the American Diabetes Association, the
diagnostic criteria for DKA includes a plasma glucose greater
than 250 mg/dL, positive serum or urinary ketones, an arterial pH
of less than 7.3, serum bicarbonate less than 18 mEq/L and a high
anion gap. The key diagnostic feature is the elevated circulating
total blood ketone concentration.1
Euglycemic diabetic ketoacidosis is now defined as diabetic
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CONCLUSION
Although the reason behind SGLT2 inhibitors causing
ketoacidosis, often euglycemic ketoacidosis, might not be
fully understood, the association definitely exists. Emergency
physicians must recognize that diabetic ketoacidosis can develop
in type 2 diabetic patients with normal or only slightly elevated
blood glucose levels in patients taking SGLT2 inhibitors.

other SGLT2 inhibitors – canagliflozin and dapagliflozin -- have
all been associated with euglycemic DKA.3,7,8 In fact, in May
2015 the U.S. Food and Drug Administration (FDA) issued a
warning that the “SGLT2 inhibitors can cause too much acid
in the blood,” and that patients should stop taking their SGLT2
inhibitor and seek medical attention immediately if they develop
symptoms of ketoacidosis.9 This warning was based in part
because of the FDA identifying 73 cases of ketoacidosis requiring
hospitalization in patients on SGLT2 inhibitors between March
2013 and June 2015.3,9 The median time to onset of symptoms
was 43 days, with a range of 1 to 365 days.3,9
The SGLT2 inhibitors are one of the newest class of oral
hypoglycemic medications used to treat diabetes mellitus.
These drugs are FDA approved for use in adults with type 2
diabetes. Canagliflozin was the first to be introduced, followed
by dapagliflozin and empagliflozin.3 These medications are
available as single-ingredient products, or in combination,
usually with metformin. These drugs have a novel mechanism
of action by inhibiting the enzyme SGLT located in the proximal
renal tubules. This enzyme is responsible for reabsorbing
approximately 90% of glucose found in the filtrate within the
kidney.10 By blocking this enzyme, the blood glucose is decreased
because of an increase in renal glucose excretion. These drugs
have a relatively pronounced blood glucose lowering effect, with
a low risk for hypoglycemia when administered as monotherapy.2
Given that these drugs promote excretion of glucose (an energy
source) into the urine, treatment with these drugs also reduces
body weight and have pleiotropic effects attributable to weight
loss, including amelioration of insulin resistance, dyslipidemia,
and nonalcoholic fatty liver disease.2 In addition, empagliflozin
was shown to reduce cardiovascular and all-cause mortality, and
reduce hospitalization for heart failure, compared to placebo in
over 7,000 adult patients with type 2 diabetes mellitus.11
These drugs, however, are not without adverse effects. In
addition to ketoacidosis, they are associated with urinary tract
infections (in some cases, leading to urosepsis) and vaginal
candidiasis. However, it is the ketoacidosis, and specifically the
euglycemic ketoacidosis, that is the most concerning. There are
several proposed theories to explain the link between SGLT2
inhibitors and ketoacidosis. One possible mechanism involves a
decreased secretion of insulin from pancreatic cells in response
to the lowering of blood glucose via urinary excretion.4 This
results in decreased circulating insulin and its antilipolytic
activity, leading to increased free fatty acid production.4 One
animal study suggests that SGLT2 inhibitors stimulate the
secretion of the counterregulating hormone glucagon, which
in turn contributes to the overproduction of ketone bodies.3,8,12
Finally, another animal study suggests that SGLT inhibitors
might decrease the renal clearance of ketone bodies.3,4 The
net result is a stimulation of the ketogenesis pathway and
an increase in serum ketones, which predispose the body to
ketoacidosis. This effect is compounded in the presence of
physiologic stressors, such as starvation or dehydration.3
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The rapid diagnosis and treatment of tuberculosis (TB) is necessary to prevent the spread of infection
to others and reduce morbidity and mortality. Atypical presentations are not often considered in the
differential. This patient presented with fever and abdominal pain. Computed tomography of the abdomen
and pelvis showed small bowel obstruction, initially attributed to the patient’s Crohn’s disease. Chest
radiograph showed diffuse interstitial lung disease, consistent with his diagnosis of sarcoidosis. He had
multiple recent negative tuberculin skin tests documented. After being admitted to the surgical service
and started on antibiotics, the diagnosis of abdominal TB was discovered following surgical exploration
and tissue sampling. [Clin Pract Cases Emerg Med. 2018;2(1):51-54.]

INTRODUCTION
Tuberculosis remains a worldwide problem, with one third
of the earth’s population currently infected.1 The incidence of
pulmonary tuberculosis (PTB) in the United States has largely
diminished over the past century, which has led to fewer U.S.
physicians caring for tuberculosis patients. While it may often
remain a consideration in the emergency department (ED) for
patients presenting with cough and fever or a suspect travel
history, it is important to remember that TB can affect any part
of the body.
Unlike PTB, the incidence of extrapulmonary tuberculosis
(EPTB) has remained relatively constant over the last 15
years, and the proportion of EPTB relative to PTB has
increased.2,3 In EPTB cases, the abdomen can be involved in
up to 11% of patients. Bowel obstruction, most commonly
secondary to hyperplastic mural thickening, stricture
formation or adhesions, is a known potential complication.
We present a patient with this complication in the setting of
previously diagnosed Crohn’s disease and sarcoidosis.

year. Since beginning his current medication regimen, he had
not experienced symptoms from his Crohn’s disease and had
baseline mild shortness of breath from sarcoidosis with a dry
cough without hemoptysis. He endorsed a five-pound weight
loss over the prior month. He stated that he typically had a nonbloody bowel movement daily, but his last bowel movement
was two days prior. Review of systems was otherwise negative.
The patient stated that he had taken azathioprine and
adalimumab for his Crohn’s disease for the preceding two
years, and prednisone and trimethoprim/sulfamethoxazole
for his sarcoidosis for the prior six months without any recent
dosing changes. His only surgery was a terminal ileum abscess
removal and appendectomy three years prior in the Philippines,
after which he received his diagnosis of Crohn’s disease. He
denied any drug allergies and took no other medications. His
only recent travel had been to the Philippines three months prior
to visit family. He was up to date on vaccinations and had a
negative purified protein derivative (PPD) in the past year.
The only vital sign abnormality was a fever to 101.3
degrees Fahrenheit. Pertinent physical exam findings
included anterior cervical chain lymphadenopathy, diffuse
mild inspiratory crackles, significant abdominal guarding
with rebound tenderness. Bowel sounds were present.
Labs showed no significant leukocytosis, normal lactate,
a mild microcytic anemia, and a mild acute kidney injury.

CASE REPORT
The patient was a 34-year-old male with a history of
Crohn’s disease and sarcoidosis who presented to the ED with
two weeks of intermittent fevers, night sweats, and two days of
nausea and vomiting. He had intermittent fevers for the prior
Volume II, no. 1: February 2018
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Erythrocyte sedimentation rate and C-reactive protein were
20 and 8.2 respectively.
Intravenous fluids, antibiotics, and antipyretics were
started and a nasogastric tube was placed for what was
initially presumed to be a gastrointestinal source of infection
with possible obstruction. Abdominal computed tomography
(CT) obtained showed signs of intraabdominal infection and
obstruction, as seen in Image 1.
He was admitted to the surgical service. Upon further chart
review, the patient was shown to have a positive QuantiFERON®
test in 2014 while taking adalimumab and azathioprine,
which was never addressed. A colonoscopy was performed
to attempt biopsy of the affected tissue, but could not pass
through the terminal ileum due to the high-grade obstruction.
An exploratory laparotomy was subsequently performed to
obtain a definitive diagnosis, as the differential was still broad
and included abdominal sarcoidosis, TB, and coccidiomycosis.

CPC-EM Capsule
What do we already know about this clinical
entity?
Tuberculosis (TB) is a disease that most
commonly affects the lungs, but it can seed
nearly any other part of the body.
What makes this presentation of disease
reportable?
This is a strong reminder that TB can occur
outside of the lungs, can lead to bowel
obstruction, and that certain medications
increase risk of activation.
What is the major learning point?
TB is not only a disease of the lungs.
How might this improve emergency medicine
practice?
Keeping TB in the differential can prevent
significant patient and staff morbidity and
mortality through early identification and
isolation.

Histopathological staining was positive for acid-fast bacilli, and
the patient was diagnosed and treated for TB. Sputum samples
also grew out acid-fast bacilli, indicating concomitant pulmonary
infection. Intra-operative photo (Image 2) depicts peritoneal
studding, also demonstrated on CT.
Typically, EPTB can be treated with the same drug regimen
as pulmonary TB.4 However, this patient’s NPO status due to his
bowel obstruction necessitated IV therapy. Infectious disease was
consulted, and the patient was placed on streptomycin, rifampin,
and moxifloxacin until his obstruction resolved. Five days into his
hospital course, the obstruction had resolved and the patient was
started on oral rifampin, isoniazid, pyrazinamide and ethambutol.
His adalimumab and azathioprine were held on admission, and
the decision was made to keep holding until his next outpatient
visit. He responded well to the drug course, and after a nineday hospital stay he was allowed to leave after two consecutive
sputum cultures were negative.
Approximately three weeks after discharge, the patient had
elevated liver enzymes and his pyrazinamide was changed to
moxifloxacin. He remained on a four-drug regimen for 10 weeks
with significant clinical improvement, and was then transitioned
to two-drug therapy with rifampin and isoniazid. He remained on
this regimen for eight months. After completing his course, the

Image 1. Coronal computed tomography with oral contrast
showing oral contrast not completing its path through the bowel
(thick black arrow), indicating presence of high-grade obstruction.
Also visualized are large mesenteric lymph nodes (thin black
arrows), peritoneal studding, and omental caking (white arrow).
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Image 2. Intra-operative photo showing extensive peritoneal studding (arrow). Histopathology was consistent with a diagnosis of
abdominal tuberculosis.

only residual effect was a mild peripheral neuropathy. He was
able to transition back onto adalimumab and azathioprine, and
steroid treatment was tapered off successfully.

of peritoneal studding and omental caking, which are not
typically seen with inflammatory bowel diseases, but can be
caused by TB infection in this area.12
The patient had been diagnosed with sarcoidosis a few
years prior after bronchoalveolar lavage (BAL) revealed noncaseating granulomatous disease without acid-fast bacilli
present. On repeat BAL during his hospital stay he grew
acid-fast bacilli, and sputum cultures were positive as well. It
seems likely that the primary infection in this patient was the
lungs, with subsequent spread to the abdominal cavity by one
of the previously mentioned pathways.

DISCUSSION
As demonstrated in this case, abdominal TB can present
very similarly to Crohn’s disease.5 It is difficult to determine
at what point this patient contracted TB; his positive
QuantiFERON® in 2014 indicates he had at least been
exposed at that time. However, there were no changes made
to his drug regimen. The patient remained on adalimumab
as well as azathioprine and steroids, which can all decrease
sensitivity of the tuberculin skin test, as well as increase risk
of activation of latent TB.6,7,8
The abdomen is the most common site for TB to occur
after the lungs.9 Although uncommon in the U.S., bowel
obstruction secondary to abdominal TB is a well-documented
issue in countries with higher disease prevalence.10 Seeding
of the abdomen can occur through hematogenous spread
from primary lung foci, lymphatic spread from infected
nodes, ingestion of the organism from infected sources (milk
products, sputum, etc.), or spread from adjacent infected
organ.11 A clue on this patient’s imaging was the presence
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CONCLUSION
Diagnosing abdominal TB can be challenging. The
disease process is often sub-acute, and the patient presenting
with abdominal pain and fever has a large differential.
In particular, this condition presents very similarly to
inflammatory bowel disease and often requires histological
analysis to obtain a definitive diagnosis. Patients may, as in
this case, already carry diagnoses that can complicate the
picture. Care should be taken in the ED to consider TB in the
setting of the patient’s symptoms, comorbidities, immunesuppressing medications, recent travel and exposure history.
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Pediatric fever is one of the most common presenting complaints to emergency departments (ED).
While often due to a viral illness, in young children without a source the most common bacterial
infection is pyelonephritis. For this reason, when no focal source can be identified a urinary specimen is
recommended. In young children who are unable to urinate on demand, a straight catheter is required to
obtain a sterile specimen. This is generally a benign procedure and is performed frequently in EDs. We
report a case of a young girl who underwent straight bladder catheterization and was subsequently found
to have a retained catheter that had become knotted in the bladder. This case report highlights a rare
complication of this common procedure and describes the technique required to remove the catheter. An
understanding of these issues may avoid the need for transfer to a pediatric facility or for subspecialty
consultation. [Clin Pract Cases Emerg Med.2018;2(1):55-57.]

INTRODUCTION
Children visit emergency departments (ED) often, with over
23 million encounters annually in the United States.1 Fever is one
of the most common chief complaints for such visits in young
children. In the modern era of widespread immunization, occult
bacteremia is virtually nonexistent in the well-appearing child;
pyelonephritis, however, remains common, accounting for 3-8%
of febrile children.2,3 The American Academy of Pediatrics
recommends straight catheter urine samples in young children
with risk factors, including female sex, persistent fever above
102º Fahrenheit, and absence of an alternative etiology on exam.4
This results in a large number of straight catheterization
procedures being performed in EDs across the country, as missing
this infection can cause chronic problems from renal scarring.
Pediatric straight catheterization is a relatively fast procedure
with a low complication rate of infection or pain and high
parental acceptance.5 There are few descriptions in the literature
regarding complications of this common procedure. This case
report describes one potential complication, and the procedure
providers can use to correct it.

congestion but otherwise no significant preceding symptoms.
Over the prior 48 hours, however, she had developed persistent
fever with a maximum temperature of 39º Celsius and had been
vomiting for the preceding 24 hours. The patient was up to date
on vaccines, the product of an uncomplicated full-term
pregnancy, and had no significant past medical or family history.
Her initial vital signs were remarkable for a heart rate of 185
beats per minute, temperature of 38.7ºC, and normal oxygen
saturation. She was evaluated by a board-certified pediatric
emergency physician. The exam was notable only for minimal
oropharyngeal erythema and a very mild diaper rash without skin
desquamation. Due to the constellation of symptoms, physical
exam and duration of high fever, a straight catheter urine sample
was ordered to evaluate for pyelonephritis.
The attending physician was later called to the room by
the ED nurse due to difficulty removing the catheter from the
urethra following urine sample collection with a 5F straight
catheter. The experienced nurse reported no resistance or
difficulty with insertion and immediate drainage of urine. The
physician evaluated the patient and noted the catheter to be
appropriately exiting the urethral orifice. There was no
external evidence of trauma or genitourinary abnormality.
Using sterile technique, the catheter was easily advanced
forward but, with gentle traction, could not be withdrawn from
the urethra.

CASE REPORT
A six-month-old previously healthy female presented to
our tertiary care pediatric ED with fever and vomiting. Her
parents noted that she had recently had mild cough and
Volume II, no. 1: February 2018
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A single view abdominal radiograph was then obtained that
demonstrated a urinary catheter with the distal tip knotted on
itself (Image). Pediatric urology consult recommended repeat
gentle traction to remove the catheter; this was re-attempted and
again was unsuccessful. Pediatric urology subsequently evaluated
the patient in the pediatric ED. Their team was also unsuccessful
in removing the catheter with traction only. A range of guidewires
was available at the bedside for the urology team to attempt to
relieve the knot. They inserted a 0.025-inch diameter guidewire
into the catheter and advanced it with minimal resistance. This
simple procedure was done without any imaging guidance. The
guidewire and catheter were then easily removed without a
persistent knot. The patient tolerated the procedure well and was
able to feed comfortably within 10 minutes. The urine studies
returned and were negative for any sign of infection. After
tolerating oral feeds and returning to her baseline level of
comfort, the patient was discharged with a short course of
cephalexin due to the straight catheter manipulation of the sterile
GU system. To our knowledge the patient did well and did not
require further interventions following discharge.

CPC-EM Capsule
What do we already know about this clinical entity?
Straight catheters in the pediatric population are
common in the emergency department setting,
with urinary tract infections being one of the most
common bacterial infections.
What makes this presentation of disease reportable?
With the straight catheter procedure so common,
complications may arise. Feeling comfortable to
deal with this complication is of utmost importance.
What is the major learning point?
If a straight catheter cannot be retracted, one
must suspect a knot. Gentle traction is generally
successful, but if it isn’t successful then passing a
guidewire can untie the knot and allow retraction.
How might this improve emergency medicine
practice?
This procedure allows treatment at the bedside
directly, eliminating unnecessary transfers or
prolonged pain for patients.

DISCUSSION
Few reports in the literature document urethral catheter
knotting in the pediatric population. Given that straight
catheterization is an extremely common procedure in children,
provider knowledge regarding this complication and its potential
solutions is critical. Increased awareness may prevent
unnecessary subspecialty consultation if the physician feels
comfortable advancing a guidewire or may, minimally, allow
prompt recognition and urgent transfer to higher levels of care if

the knotting occurs in a setting where circumstances do not
permit procedural intervention.
There is one previous report of a pediatric emergency patient
who experienced a urethral catheter knot that required only gentle
traction for removal.6 In the case we describe, both the emergency
physician and the urologist were unsuccessful in their attempts
using that method. The novel feature of our report was the
addition of a bedside guidewire procedure to facilitate catheter
removal. By using a guidewire that is more firm than the floppy
catheter it provides a skeleton to straighten the catheter. By
advancing the guidewire slowly, it has the ability to unwind the
knot at the end of the catheter. Of note, the procedure required
trialing several guidewires of different sizes to assess which
could thread easily through the catheter; thus, having a range of
guidewire diameters available is essential. As support for this
approach, we note that this technique has been used
successfully in the radiology suite under fluoroscopic guidance
in voiding cystourethrograms.7
Though we used radiography to better define this
complication, there is one study demonstrating that ultrasound
can be used to identify catheter knotting.8 Another study used
simulation to evaluate risk factors for catheter knotting.9 The
authors found that catheter size less than 10F – often the size used
in pediatric patients such as the one in this report – was a risk

Image. Anteroposterior abdominal radiograph (arrows
delineate the catheter location with knot)
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factor. Finally, knotting has also been described with indwelling
Foley catheters. However, this may be due to the presence of the
retention balloon, a component not present in the straight
catheters used for urinary sampling.8
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Exaggerated arthropod bite reactions causing hemorrhagic or necrotic bullous lesions can mimic
other serious conditions such as cutaneous anthrax, brown recluse spider bite, and tularemia.
A 55- year-old, healthy woman presented to the emergency department with a 3.5-centimeter
painless, collapsed hemorrhagic bulla at the left costal margin. She was afebrile and had no
systemic symptoms. Laboratory evaluation was unremarkable. She was prescribed silver
sulfadiazine cream and mupirocin ointment. The area denuded two days later and the lesion
completely healed. This case illustrates the broad differential to be considered when evaluating
patients with hemorrhagic bullous lesions. [Clin Pract Cases Emerg Med. 2018;2(1):58-60.]

INTRODUCTION
Dermatologic complaints make up to 5-8% of
emergency department (ED) visits in the United States
every year.1 Patients frequently present to the ED for
evaluation of a “bug bite,” particularly if their reaction
is atypical or dramatic. Although arthropod bites usually
result in mild and self-limited symptoms, exaggerated
arthropod bite reactions causing hemorrhagic or necrotic
bullous lesions can mimic other serious conditions such as
cutaneous anthrax, brown recluse spider bite, or tularemia.
The following case illustrates the wide differential that
should be considered for a patient who presents to the ED
with a necrotic bullous lesion.

bit by a spider or insect, but she is an avid gardener. She
lives in Maine, had no significant recent travel, no sick
contacts, no contact with non-domesticated animals, and
denied systemic symptoms. She reported mild pruritus at
the site but no pain.
On physical exam, the patient was afebrile and well
appearing with normal vital signs. On her left abdomen
at the costal margin there was a 3.5-centimeter (cm),
collapsed hemorrhagic bulla and surrounding indurated,
non-tender erythema up to two cm from the central bulla.
Immediately adjacent to the large bulla, a two-millimeter
(mm), clear vesicle was present. A linear erythematous
streak extended cranially from the superior aspect of the
large bulla (Image 1).
Laboratory studies revealed a white blood cell count
of 8,900/mm3 with 81% neutrophils and 10% lymphocytes
and an otherwise-normal differential. Electrolytes, liver
function tests and coagulation panel were normal. Gram
stain showed moderate white blood cells, rare epithelial
cells, and no organisms seen. A wound culture showed no
growth at three days. Blood cultures were also obtained and
were negative. Dermatology was consulted and determined
that the patient most likely had an exaggerated arthropod

CASE REPORT
A 55-year-old, otherwise-healthy woman presented to
the ED with complaint of a “possible bug bite.” Four days
prior, she noticed a small, painless red lesion on her left
abdomen. A day later, she noticed that the area had become
increasingly red. Over the next 72 hours, the redness
expanded and the center of the lesion became dark black in
color. She also noticed redness surrounding the darkened
area over the prior three days. She did not remember being
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CPC-EM Capsule
What do we already know about this
clinical entity?
Exaggerated arthropod bite reactions
tend to occur in patients with
lymphoproliferative disorders and
can mimic serious conditions such as
cutaneous anthrax.
What makes this presentation of disease
reportable?
This is a case of a healthy, immunecompetent patient with an exaggerated
arthropod bite reaction presenting with a
hemorrhagic bullous lesion.
Image 1. Patient lesion. Approximately three-to-four centimeter,
collapsed hemorrhagic bulla with two-centimeter, surrounding
indurated, non-tender erythema (short black arrow). Immediately
adjacent to the large bulla, a two- millimeter, clear vesicle is present
(white arrow). A linear erythematous patch extended cranially from
the superior aspect of the large bulla and surrounding erythema (long
black arrow).

What is the major learning point?
Arthropod bite reactions can be atypical or
dramatic, even in immune-competent patients.
How might this improve emergency
medicine practice?
This case illustrates the wide differential
that should be considered for a patient who
presents to the emergency department for
evaluation of a “bug bite.”

bite reaction. She was prescribed silver sulfadiazine cream
to the open area of the wound and mupirocin ointment. The
area denuded two days later and the lesion completely healed.
DISCUSSION
Typical arthropod bites cause minor, self-limited symptoms
such as pruritic, pink papules only a few millimeters in size.
Rarely, bites cause large immunologic reactions known as
exaggerated arthropod bites. These can be large, erythematous,
pruritic, edematous and sometimes hemorrhagic or necrotic. On
histologic examination, they show a high number of eosinophils
and a predominance of T- and B-cell lymphocytes.2
Most cases of exaggerated arthropod bites have been
described in patients with chronic lymphocytic leukemia and
other lymphoproliferative disorders, but patients with known
allergies as well as healthy patients have developed similar
reactions.2 In the absence of a lymphoproliferative disorder, the
pathophysiology is related to sensitization of T cells throughout
the patient’s life. Increased immunoglobulin E production
in patients with exaggerated arthropod reactions may also
be related. Care is primarily supportive, although topical
antibiotics can be used to prevent superinfection.3
Exaggerated arthropod bites can mimic serious conditions
such as cutaneous anthrax, brown recluse spider bite, and
tularemia. Cutaneous anthrax lesions usually begin as a small,
painless, and often pruritic papule that rapidly enlarges and
Volume II, no. 1: February 2018

develops a central vesicle or bulla in 24-36 hours; the vesicle
then becomes necrotic and dried, leaving a characteristic painless
black eschar surrounded by extensive edema in the neighboring
tissues (Image 2).
Brown recluse spiders are endemic in regions of the
Central, South, and Midwestern United States. The initial
bite is usually painless and begins as a red plaque that
often develops central pallor with occasional surrounding
vesiculation (Image 3A).
The lesion becomes increasingly painful over the next
two to eight hours. In most cases, the wound is self-limited
and resolves without further complications. In less than
10% of cases, however, necrosis will occur within 48-72
hours and the lesion subsequently breaks down into an
ulcerating eschar.4 Tularemia is a zoonotic infection caused
by the aerobic gram-negative coccobacillus, Francisella
tularensis. Patients usually present with fever and a single
erythematous ulcerative lesion with a central eschar at the
site of a bite; however, more than one skin lesion may be
present (Image 3B).
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Image 2. Necrotic wound with a hemorrhagic rim on the left hand
of a patient with cutaneous anthrax (white arrow). From: Cinquetti
G, Banal F, Dupuy A-L, et al. Three related cases of cutaneous
anthrax in France. Medicine 2009;88:371. (With permission)
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Babesiosis, mainly endemic within the Northeastern and upper Midwestern regions of the United
States, is a zoonotic disease that invades and lyses red blood cells, which can result in hemolytic
anemia. Its decreased incidence in comparison to Lyme disease is often attributed to the greater
asymptomatic infection proportion and insufficient physician awareness or suspicion of this disease.
Here we describe a case of undifferentiated febrile illness with hemolytic anemia that yielded the
diagnosis of babesiosis. [Clin Pract Cases Emerg Med. 2018;2(1):61-63.]

INTRODUCTION
Babesiosis is endemic within the Northeastern and upper
Midwestern regions of the United States and is a reportable
disease in 27 states.1 Babesia microti is the predominant species
and mimics the progression of Lyme disease due to having the
same vector, the black-legged tick Ixodes scapularis. According
to national reported disease cases, the infection prevalence rate
of Borrelia burgdorferi is approximately 25 times greater than B.
microti.2 This discrepancy in rates is twofold. Younger individuals
often have minimal symptoms and do not seek medical attention.
In a cohort study by Krause et al.,3 asymptomatic B. microti
infections were found in about 20% of adults and half of children
in endemic Rhode Island. The lower reported incidence is also
attributed to difficulty in diagnosis, lack of physician awareness
and deficiency of concomitant testing for babesiosis when
suspicious for Lyme disease.2
The parasite is spread from the young nymph stage, seeking
blood during warm months. Humans are incidentally bitten by
infected ticks during a blood meal, from which the tick will
introduce sporozoites into the human host. Sporozoites will then
reach the blood and invade erythrocytes and differentiate into
trophozoites. Lysis of the infected red blood cells leads to the
most common clinical manifestation of the disease, hemolytic
anemia. Fragmented red blood cells can further cause renal
failure. T cells that express the cluster of differentiation, four
surface protein (CD4-positive T cells), are needed for adequate
response and resolution of B. microti infection according to
studies done on mice.4 As a result, the immunocompromised
population, including those with human immunodeficiency
Volume II, no. 1: February 2018

virus, malignancy, or on immunosuppressive treatments, is at
higher risk for complications with mortality rates reported as
high as 20%, compared to 5-9% of all hospitalized patients
with the disease. Other risk factors for development of severe
disease are those older than 50 years of age or patients with
previous splenectomy. 1
CASE REPORT
A 66-year-old male with past medical history significant for
hypertension, insulin-dependent diabetes, hyperlipidemia, and
chronic kidney disease presented to the emergency department
with progressive dyspnea and generalized weakness over the
prior four days. He could previously walk up three flights of
stairs without difficulty, but now could only walk up one flight
before becoming dyspneic. He had associated tactile fever and
weakness, which he described as decreased stamina. He also
noted the chronic swelling of his bilateral lower extremities
worsening over the same time period. He was not pale or icteric
on skin examination. He denied associated orthopnea, cough,
headache, abdominal pain, urinary complaints, sick contacts or
recent travel.
On initial arrival, the patient was febrile to 38.2 degrees
Celsius (°C), with a blood pressure of 131/71 millimeters of
mercury (HHmg), heart rate of 80 beats per minute, respiratory
rate of 18 per minute and saturating 96% on room air. He was
a nontoxic-appearing obese male who was able to speak in full
sentences. His heart was regular in rate and rhythm but had a
grade two systolic ejection murmur. His lung sounds were clear
with normal respiratory effort and symmetric chest expansion
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and without abnormal breath sounds. His abdominal exam was
unremarkable. He had plus two pitting edema bilaterally without
calf tenderness and his skin was warm without skin eruptions.
His initial laboratory evaluation was remarkable for a
mild anemia (hemoglobin and hematocrit [H and H] 10.3
grams per deciliter/ 29.2%), mild transaminitis (alanine
aminotransferase [ALT] and aspartate aminotransferase [AST] of
56 international units per liter [IU/L] and 66 IU/L respectively)
and thrombocytopenia at 88,000 per microliter (uL). The
patient was admitted to the general medical floor for sepsis with
unknown source and dyspnea. He was persistently febrile with
a maximum temperature of up to 39.4°C despite treatment with
broad spectrum antibiotics. On hospital day two, the patient’s
H and H precipitously dropped from 10.3 gm/dL /29.2% on
admission to 6.0 gm/dL /16.9% with a concomitant increase in
blood urea nitrogen (BUN)/creatinine (Cr) and ALT/AST that
reached maximum levels of 94/10.4 milligrams per deciliter
and 63/78IU/L respectively, and a thrombocytopenia that fell to
66,000/uL. It was determined that the patient was hemolysing
with reticulocytes of 2.7% and lactate dehydrogenase of 631
IU/L. Upon further questioning, the patient stated that three
weeks prior he had been at a local state park for a day trip. He
denied drinking water from any source and did not recall any tick
or other insect bites.
Given his acute decompensation and hemolytic anemia, he
was transferred to an intensive care unit step-down unit for close
monitoring. Blood, urine and sputum cultures were all negative,
and a repeat radiograph of the chest was also unremarkable. A
peripheral blood smear (Image 1) was performed with the given
clinical picture of fever, thrombocytopenia and hemolytic anemia,
and the diagnosis of babesiosis was ultimately made. Atovaquone
was added to the patient’s medication regimen with improvement

CPC-EM Capsule
What do we already know about this clinical entity?
Babesiosis is a parasitic disease that presents
similarly to Lyme disease with fever, anemia and
thrombocytopenia. It can cause severe illness in
immunocompromised patients.
What makes this presentation of disease reportable?
Babesiosis is a reportable disease as it is endemic to
the northeast and upper midwest regions of
the United States.
What is the major learning point?
The threshold to ordering a peripheral smear should
be low and considered as a concomitant test with
Lyme titers.
How might this improve emergency medicine
practice?
Diagnosis in the emergency department can
facilitate initiation of correct treatment in hope to
hasten the complications of severe parasite load.

in both clinical status and renal and hepatic function. On hospital
day seven, he was discharged home in stable condition without
sequelae from illness.
DISCUSSION
The most frequently reported presenting symptoms
of babesiosis are fever (91%), fatigue, malaise, weakness
(91%), and shaking chills (77%). When adding hemolytic
anemia, this presentation still holds a broad differential
including malaria, babesiosis, ehrlichiosis, relapsing fever,
Chagas disease, thrombotic thrombocytopenic purpura,
immune thrombocytopenic purpura, hemolytic uremic
syndrome, and disseminated intravascular coagulation among
other causes. This patient initially presented with vague
symptoms associated with babesiosis, but did not show
classic laboratory findings of disease until hospital day two.
Early in the presentation, patients with babesiosis may have
nonspecific findings similar to our patient. A peripheral smear
performed early in the disease process may not be conclusive
for babesiosis. For this reason, knowledge of babesiosis is
important for emergency physicians in order to recognize this
condition and prevent the downstream complications.
More severe complications from babesiosis include
congestive heart failure, disseminated intravascular coagulation,
myocardial infarction, renal failure and acute respiratory

Image 1. Peripheral blood smear of patient, with arrows showing
intraerythrocytic parasites seen in babesiosis
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distress syndrome.6 These are more commonly seen in
the elderly and the immunocompromised patients and are
associated with higher parasite loads.
The diagnosis of babesiosis can be made by Giemsa or
Wright staining of peripheral smear through visualization of
intraerythrocytic parasites. A distinct feature of the parasite
is the formation of tetrads (Image 2) giving the characteristic
appearance of a Maltese cross. Polymerase chain reaction (PCR)
can also assist in the diagnosis and is indicated when clinical
suspicion is high and multiple peripheral smears do not give the
diagnosis. PCR has also been shown to be more sensitive and
comparatively specific in the acute diagnosis of the disease.5
For the symptomatic patient, symptoms may develop as
late as one to four weeks post exposure. Thus, it is important for
emergency physicians to ask about recent travel, including in
the prior four to six weeks, when obtaining a history. Treatment
recommendations for moderate disease, as per the Centers for
Disease Control and Prevention, include at least 7-10 days of
two prescription medications, atovaquone plus azithromycin
orally, or clindamycin plus quinine.7 Studies have shown that the
treatment with the latter had increased rate of adverse effects,
15% vs. 72% respectively, with tinnitus being the most common.7
It did, however, show better promise in the treatment outcome
for severely immunocompromised and decompensating patients.8
In immunosuppressed patients, treatment includes high-dose
azithromycin plus atovaquone for six weeks and renal exchange
transfusions if parasite load exceeds 10%.

areas. Keeping babesiosis in the differential when patients
present with fever and anemia with thrombocytopenia is
important, and a peripheral smear should be performed if
suspicion exists. The threshold for ordering a peripheral
smear should be low and considered as a concomitant test
with Lyme titers. Although an urban setting is not typically
associated with babesiosis, obtaining a travel history is
critical and may serve as supporting evidence of infectious
etiology. Even when suspicion is high and a peripheral smear
is negative, PCR can be considered as it is a more sensitive
method of detection.
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CONCLUSION
The diagnosis of babesiosis is difficult to make in the
ED particularly when the clinical presentation is early in the
course of the disease and suspicion is low, even in endemic
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While the use of ultrasound to diagnose a fetal intracranial hemorrhage in utero is not a new concept, the
emphasis of point-of-care ultrasound (POCUS) at the initial trauma presentation of the mother to evaluate
for fetal injury is novel. A review of the literature failed to reveal a single case report wherein POCUS in
the workup of a pregnant trauma patient led to the diagnosis of fetal intracranial hemorrhage. This is such
a case. [Clin Pract Cases Emerg Med. 2018;2(1):64-66.]

INTRODUCTION
Prenatal detection of intracranial hemorrhage is extremely
rare,1 estimated as only one per 10,000 pregnancies.2 Even
rarer is the detection of fetal intracranial hemorrhage as a result
of maternal trauma. While this report highlights a rare case of
fetal intracranial hemorrhage due to maternal trauma, it is most
noteworthy for the role that point-of-care ultrasound (POCUS)
played in the initial evaluation of the mother, which ultimately
led to the discovery that the fetus had suffered an intracranial
hemorrhage. No similar report can be found in the literature
that describes the use of POCUS to evaluate a pregnant trauma
patient at the initial presentation in the emergency department
(ED) and ultimate discovery of fetal intracranial injury. This case
also demonstrates the extensive and unique coordination required
of the emergency medicine (EM), obstetrics, neurosurgery,
medicine, surgery, and radiology services to diagnose and
manage the injuries of both the patient and her fetus.

anticoagulant, and denied any use of illicit drugs.
Initial examination revealed a gravid woman in a cervical
spine collar, on a backboard, and moving all extremities. Vital
signs were pulse of 98 beats per minute; blood pressure of 108/59
millimeters of mercury; respiration of 24 breaths per minute; and
oxygen saturation of 99% on room air. The secondary survey
revealed two facial lacerations, thoracic (T) and lumbar (L)
spinal tenderness, a gravid uterus, tender abdomen, abdominal
ecchymosis consistent with a seat-belt sign, and reduced strength
in the right lower extremity, but otherwise neurologically intact.
The initial pelvic radiograph revealed a left sacral fracture.
Cardiotocographic monitoring revealed a fetal heart rate ranging
from 130s-170s, with periodic decelerations.
POCUS was performed using a SonoSite Micomaxx
(FUJIFILM SonoSite, Inc.), curvilinear transducer with
abdominal and obstetric settings. An emergency extended
focused assessment with sonography for trauma (eFAST) and
POCUS, were performed by an EM resident and an ultrasound
fellowship-trained EM attending, to evaluate for maternal
injury and fetal viability, size, position, multiparity, age, and
placental abruption. The eFAST was negative. The POCUS
revealed a viable single fetus, a biparietal diameter of 6.58
centimeters (cm), consistent with a gestation of 26w4d. Based
on the patient’s stated gestational age, the fetal gestation should
have been 24w5d. This discrepancy of almost two weeks was
abnormal. The emergency physicians were concerned for
fetal intracranial injury, prompting further fetal imaging and
immediate consultation with obstetrics (Image 1).

CASE REPORT
The patient was a 46-year-old, gravida five, parity four
(G5P4) at 24 weeks and five days (24w5d) gestation by last
routine ultrasound, who presented to our Level 1 trauma ED
after being a front-seat restrained (by a lap-shoulder belt)
passenger in a high-speed rollover motor vehicle collision
(MVC), with unknown loss of consciousness. The patient
arrived hemodynamically stable but complaining of abdominal,
pelvic, and back pain. She had no personal or family history
of any coagulation disorder, was not being treated with any
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CPC-EM Capsule
What do we already know about this clinical
entity?
Fetal intracranial hemorrhages are rare.
No etiology is found in most cases. Fetal
intracranial hemorrhages are usually detected
at routine prenatal sonography.
What makes this presentation of disease
reportable?
A point-of-care ultrasound (POCUS) used in
evaluating a trauma patient led to the discovery
that her fetus had suffered an intracranial bleed.
No similar report can be found in the literature.

Image 1. Emergent point-of-care transabdominal ultrasound
demonstrated a biparietal diameter of 6.58 centimeters consistent with a fetal gestation of 26 weeks 4 days. Based on
the patient’s reported gestational age, the fetal gestation should
have been 24 weeks 5 days. This discrepancy raised concern for
fetal intracranial injury.

What is the major learning point?
Consider a POCUS in the evaluation of the
gravid trauma patient. Any discrepancy in
biparietal measurement with gestational age
should raise concern for fetal intracranial injury.

A formal obstetric ultrasound was subsequently
performed, which revealed a biparietal diameter of 6.8 cm and
head circumference of 24.5 cm, consistent with fetal gestation
of 27w3d and 26w5d respectively, bilateral extra-axial fluid
collections concerning for subdural hematomas, and no
placental abruption. A subsequent ultrasound with color and
Doppler of fetal middle cerebral artery was performed, which
revealed normal bilateral Doppler.
Based upon the mechanism of injury and physical
examination, the patient underwent a computed tomography
(CT) of the head and full spine, with CT angiography (CTA)
of the abdomen and pelvis. The CT head revealed a left
mandibular and right nasal arch fractures. The CT full spine
was notable for a three-column fracture of the T12 vertebral
body, bilateral T12 and L1 transverse process fractures, and an
oblique fracture of L1 vertebral body. The CTA revealed 10th
and 11th left posterior rib fractures, fetal subdural hematomas,
and fetal skull diastasis (Image 2).
Neurosurgery determined that the patient’s spinal fractures
were unstable, requiring full T&L spine precautions and
surgical intervention for decompression and stabilization. A
joint decision was made by the EM, obstetrics, neurosurgery,
surgery, and medicine services to admit the patient to the
medicine intensive care unit for observation and spinal
precautions, a planned Cesarean section (C-section) at a later
date, provided the fetus remained stable, and maternal spinal
surgery immediately after delivery. Simultaneous delivery of
the fetus and spinal surgery for the patient was determined to
be too risky to both the patient and fetus.
The patient’s spinal precautions included log roll procedures
with turning and lying flat on an automatic tilting bed for the
duration of her pregnancy. (The patient was unable to wear a
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How might this improve emergency medicine
practice?
This case demonstrates the value in performing
a POCUS when evaluating the gravid trauma
patient. It can aid in the early detection of fetal
intracranial injury, as well as maternal injury.

R

L

Image 2. Computed tomography angiography abdomen and
pelvis sagittal view revealed bilateral subdural hematomas (yellow
arrows) and fetal skull diastasis (white arrows).
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thoracolumbosacral orthosis due to her gravid uterus.) At 33w6d,
64 days after the patient’s accident, while on a backboard for
spinal precautions, the patient underwent a C-section, delivering
a viable male fetus with encephalomalacia and microcephaly
likely due to the bilateral subdural hematomas. Immediately postdelivery, the patient underwent spinal imaging, which revealed
stable spinal fractures that no longer required surgery. The patient
was eventually moved to a rehabilitation facility for intensive
physical therapy. At time of discharge, the patient’s son suffered
from encephalomalacia with microcephaly, mild extremity
hypertonia, hyper-reflexia, and aspiration with feeding requiring a
nasal-gastric tube.

of the ultrasound in relation to the insult.1 If the bleed occurs
within 24-48 hours of the ultrasound, the sonographer should
see hyperechoic signals without posterior shadowing.1,2 After 48
hours, as blood reabsorption begins, the sonographer should see
varying degrees of echo densities.1 Ultimately, the area of the
bleed will become anechoic and a cyst may form.1,2,3
An MRI should be subsequently performed to confirm
the extent and timing of the fetal intracranial hemorrhage and
for further evaluation of the fetal brain. An MRI has higher
sensitivity and specificity than sonography and carries no
radiation risk. However, in the setting of significant maternal
trauma, it is imperative that catastrophic injuries of the patient be
identified emergently. CT imaging (as opposed to MRI) should be
performed, despite the radiation risk, as it is readily available and
offers better temporal and spatial resolution.

DISCUSSION
Causes of extremely rare fetal intracranial hemorrhages
include maternal trauma, maternal and fetal coagulation
disorders, twin-to-twin transfusion syndrome, maternal use of
warfarin or cocaine, and maternal infection.1,2,3 No etiology is
found in most cases.1, 2,3 Fetal intracranial hemorrhage in the
circumstance of maternal trauma tends to be even rarer due to
the fact that the cushion of the uterus and amniotic fluid are
protective.4 When such fetal injuries exist, it is evidence of the
magnitude of blunt force to the maternal abdomen.4
Fetal intracranial hemorrhage may be epidural, subdural,
subarachnoid, intraventricular or intraparenchymal.3
Intraventricular hemorrhage is the most common type of perinatal
and neonatal intracranial hemorrhage.4 Epidural and subdural
hematomas are most often due to trauma.1 Most intraventricular
hemorrhages are the result of thrombocytopenia, fetal coagulation
disorders or hypoxia.1 The prognosis of fetal intracranial
hemorrhages is poor, with approximately 40% of fetuses dying
in utero or within the first month of life.2,3 Of those that survive,
50% have neurological dysfunction or delay.1, 2,3 Subdural
hematomas have the best prognosis.1
Most fetal intracranial hemorrhages are detected at routine
prenatal sonography. A 2003 case report describes a 20-year-old
woman, at 28w gestation, involved in a MVC.4 An ED POCUS
failed to show any fetal abnormalities.4 The patient was taken
urgently to the operating room for diaphragmatic repair, wherein
the fetus decompensated intraoperatively, a placental abruption
was identified, and an emergency C-section was performed.4 A
formal, postpartum ultrasound of the newborn’s head revealed
bilateral subdural hematomas, a left frontal and occipitotemporal
intracranial hemorrhages, later confirmed by CT.4 The failure of
the ED POCUS to identify any fetal intracranial hemorrhage was
likely due to limited technology and image quality at the time.
Fetal intracranial hemorrhage can be challenging to identify.2
Sonography is the diagnostic modality of choice.3 Magnetic
resonance imaging (MRI) often follows to confirm the presence
of an intracranial hemorrhage, as ultrasound has low sensitivity
for small hemorrhages, and an MRI is helpful for estimation for
time of and evolution of the bleeding.3 Sonographic evidence
of a fetal intracranial hemorrhage depends upon the timing
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CONCLUSION
While this case is a very rare event of a fetal intracranial
hemorrhage in the setting of maternal trauma, it is novel in that
it demonstrates the value of POCUS in an attempt to identify
early fetal injury. It also emphasizes the extensive coordination
required to diagnose and manage both the traumatic injuries of
both the patient and the fetus.
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We present the case of an 88-year-old female who presented to the emergency department (ED)
with suspected massive pulmonary embolism (PE) causing respiratory failure, right heart strain, and
shock, who despite early and aggressive resuscitation with vasopressors and continuous peripheral
infusion of tissue plasminogen activator (tPA), suffered a cardiac arrest in the ED. We describe
the approach of a tPA bolus directed through a central venous catheter, resulting in return of
spontaneous circulation and immediate improvement in physiologic parameters prior to confirmation
of PE with computed tomography angiogram. We further hypothesize that in patients deemed
too unstable to be transferred for embolectomy or catheter-directed thrombolysis, central venous
catheter-directed bolus tPA may be more effective than peripheral infusion alone. [Clin Pract Cases
Emerg Med. 2018;2(1):67-70.]

INTRODUCTION
Pulmonary embolism (PE) is a common life-threatening
cardiovascular condition encountered by emergency physicians,
with presentations ranging from incidental asymptomatic
sub-segmental pulmonary embolus to massive saddle
embolus and circulatory collapse. In general, thrombolysis
and surgical thrombectomy are reserved for cases of massive
PE, as defined by acute PE associated with persistent
hypotension or shock. Thrombolytic regimens, however,
vary among different studies with no clear recommendation
on ideal dosage or route of administration. The American
College of Emergency Physicians (ACEP) clinical policy
on management of PE gives a level B recommendation
to “administer thrombolytic therapy in hemodynamically
unstable patients with confirmed PE for whom the benefits
of treatment outweigh the risks of life-threatening bleeding
complications,” and a level C recommendation to “consider
thrombolytic therapy in hemodynamically unstable patients
with a high clinical suspicion for PE for whom the diagnosis of
PE cannot be confirmed in a timely manner.”1 The following
case demonstrates the successful administration of tissue
plasminogen activator (tPA) through a central venous catheter
(CVC) in an elderly female with massive PE.
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CASE REPORT
The patient was an 88-year-old female with medical
history significant for hypertension and hyperlipidemia who
presented to the emergency department (ED) following a
respiratory arrest. The patient was at home and had a syncopal
episode while getting dressed. Paramedics arrived to find the
patient hypoxic and in respiratory failure. She was intubated
after receiving 10 milligrams of diazepam intravenously and
transported to our ED. Her pre-hospital capillary glucose
measurement was 230 milligrams per deciliter (mg/dL). Her
presenting exam was notable for an obese elderly female,
intubated and sedated with heart rate of 92 beats per minute
(bpm), blood pressure 53/40 millimeters of mercury (mmHg),
respiratory rate 21 breaths per minute by manual bag,
end-tidal carbon dioxide (CO2) 14, and oxygen saturation
of 88% on 100% fraction of inspired oxygen (FiO2). Her
pupils were equal and reactive, and her heart, lung, and
abdominal exam was unremarkable. She had cool extremities
with peripheral cyanosis but palpable distal pulses. No
spontaneous extremity movements were noted. A 12-lead
electrocardiogram (ECG) showed a right bundle branch
block without signs of acute myocardial infarction and no
prior ECG for comparison (Image 1).
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In addition to a fluid bolus, a peripheral norepinephrine
infusion and 1 milligram per minute of 50 milligrams tPA
was started as an intravenous (IV) piggy-back while a CVC
was being prepared. A bedside echocardiogram showed
significant dilation of the right ventricle (Image 2).
Given the sudden cardiac arrest with hypoxia,
persistent hypotension, and the echocardiogram findings
with no acute myocardial infarction on the ECG, the
most likely diagnosis was thought to be massive PE. The
patient did not have any significant response to the initial
infusion of thrombolytics. A right internal jugular CVC was
inserted under sterile conditions. Moments later, the patient
became bradycardic and then pulseless. Cardiopulmonary
resuscitation (CPR) was initiated and two minutes of chest
compressions were performed to complete the first round.
Subsequently, the decision was made to push a 50mg tPA
bolus through the CVC. CPR continued for four additional
minutes and the patient had a total of 1 milligram of
epinephrine and 75 milliequivalents of bicarbonate given,
after which return of spontaneous circulation (ROSC)
was achieved. Almost immediately following ROSC, the
patient’s hemodynamics improved to a heart rate 87bpm,
respiratory rate of 20, blood pressure 139/67mmHg,
and oxygen saturation 99% on the ventilator. She was
also following commands and moving all extremities.
A computed tomography angiogram (CTA) of the chest
showed extensive acute thromboembolic clot burden
involving the right and left main, lobar, segmental, and
subsegmental arteries (Image 3).

CPC-EM Capsule
What do we already know about this clinical
entity?
Death from massive pulmonary embolism
(PE) is due to hemodynamic collapse. The
only emergency department intervention that
likely improves survival rates in massive PE
is thrombolysis.
What makes this presentation of disease
reportable?
Not much is known about the ideal route
and dose of tissue plasminogen activator
for patients with massive PE who have
hemodynamic collapse.
What is the major learning point?
We suggest a central catheter-directed
thrombolytic bolus to improve drug efficacy in
patients with cardiac arrest from massive PE.
How might this improve emergency
medicine practice?
This specific treatment modality may reduce
mortality rates in patients with massive PE.

Image 1. Initial 12-lead electrocardiogram showing signs of right heart strain including right bundle branch block and right axis deviation
in patient found to have large pulmonary embolism.
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Image 2. Point-of-care cardiac ultrasound, short-axis view demonstrating right ventricular dilation (asterisk) and paradoxical septal
position (arrow).

Image 3. Coronal computed tomographic angiography in coronal view with arrows demonstrating A) large right main pulmonary artery, and B)
subsegmental pulmonary embolisms; and C) portable chest radiograph showing catheter tip position in the superior vena cava (arrow).

The patient was admitted to the medical intensive care unit
for further management. She was discharged home on hospital
day 13 at her baseline functional status on oral apixaban.

complications.3 This strategy has also been endorsed by the
American College of Chest Physicians and ACEP.1, 4
For patients with massive PE and hemodynamic instability,
poor peripheral perfusion from right sided heart failure may limit
tPA efficacy if administered through a peripheral intravenous line.
Thus, the decision to bolus tPA through the CVC is hypothesized
to increase concentration at the site of the thrombus. To date,
there have been no randomized controlled trials that compare
central to peripherally dosed thrombolytics. To our knowledge,
there has been one published case report that describes CVCdirected thrombolytics, which also had a favorable outcome.5
Overall, the mortality from massive PE is approximately 15%,
but increases to almost 65% when the patient has a cardiac arrest.6
In our case, immediate surgical or endovascular therapy was
not feasible due to the patient’s instability and the CVC-directed
dose of thrombolytics in conjunction with cardiopulmonary
resuscitation was associated with her survival.

DISCUSSION
We present a case of massive PE that was strongly suspected
based on history and physical exam and supported by the use of
point-of-care ultrasound. The resulting hemodynamic collapse
in this elderly female was thought to be successfully treated with
CVC-directed tPA. The patient had return of cardiac function,
resolution of hypoxia, and ultimately had a favorable outcome.
It has been described that patients with massive PE and right
ventricular dysfunction have a more rapid return of ventricular
function and pulmonary perfusion with a thrombolytic bolus.2
Guidelines from the American Heart Association support that
fibrinolysis is reasonable in patients with suspected massive
PE, and is associated with an acceptable risk of bleeding
Volume II, no. 1: February 2018
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CONCLUSION
Patients in cardiac arrest or peri-arrest in the setting of PE
may benefit significantly from a bolus of tissue plasminogen
activator through a central venous catheter. In the future, more
evidence is needed to analyze CVC-directed tPA and its effect
on morbidity and mortality.
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Mallet finger is a common injury often treated without operative intervention. When there is
concern for skin integrity or a large articular component is involved, simple operative repair may
be needed. This has been performed with transarticular Kirschner wire (K-wire) placement. This
case discusses the novel use of an intraosseous vascular access device (IOVAD) as a potential
adjunct to stabilization and alternative to treatment with operative K-wire fixation. A 53-year-old man
was successfully treated using the inner trocar of the EZ-IO® system for a mallet finger injury with
laceration, shown in comparison with another standard manual pinning approach using an 18-gauge
needle. An IOVAD can be used successfully as an alternative to K-wire placement in patients with
mallet finger injuries. [Clin Pract Cases Emerg Med.2018;2(1):71-74.]

INTRODUCTION
Disruption of the extensor tendon at the distal
interphalangeal joint (DIP) is common with lacerations due to
the proximity of this structure to the skin surface. Two-thirds of
extensor tendon lacerations are also associated with coincident
damage to bone, skin or joint.1 The disruption of this tendon
is traditionally referred to as “mallet finger.” Stress through
forced flexion of an extended DIP causes disruption of the
extensor mechanism often due to sports or work-related injury,
for example a ball striking the extending finger of a basketball
player.2 This injury pattern can cause deformity and disability if
not treated appropriately. Most often it does not require surgical
intervention. The severity of this injury and need for referral
depends on the involved structures. There is debate as to the
best technique, material and procedure to stabilize the injury
to assure optimal healing, but initial splinting of the digit in
extension for four to eight weeks is a clear consensus.3-5
Recommendations in the currently available literature
regarding management of DIP extensor tendon injuries include
use of basic aluminum and molded splint material, use of
Kirschner wire (K-wire) and similar materials for stabilizing
fracture fragments, bio-absorbable surgically implantable
stabilization devices, screws and even arthrodesis.6,7 It has
been recommended that use of pinning devices like the K-wire
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be implemented to allow for full extension of the joint to best
protect the repair and allow monitoring of the skin.1,8 Care
is needed when placing an appropriate splint due to concern
for skin breakdown and tissue ischemia in dorsally applied
splints.4 In addition to keeping tension off the disrupted tendon,
open tendon repairs can be achieved with tenodermodesis (the
suturing of tendon to the skin during healing).3
Orthopedists have access to all manner of tools and
materials in the operating room. Emergency departments and
urgent care centers, however, are limited to a much smaller
inventory to cover a wider number of potential ailments.
Appropriate care must therefore be rendered with what is
available at the time of patient presentation, with the knowledge
that definitive follow-up can be achieved within the next hours
to days after initial stabilization.
One product gaining popularity in many centers that care
for critically ill patients, especially pediatric populations, is the
intraosseous vascular access device (IOVAD). These devices
are designed for the cannulation of the medullary cavity of
various bone sites during resuscitation for fluid and medication
administration when standard intravenous access is not quickly
available. This paper discusses a novel use for the inner stylet
of an IOVAD needle to aid in the treatment of mallet finger. The
device used in this case was the EZ-IO® made by Vidacare®.
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CASE REPORT
A 53-year-old Hispanic man presented with dorsal laceration
to his third and fourth DIPs with bleeding and loss of mobility.
The patient was right-hand dominant, and just prior to arrival he
sustained a crush/laceration injury at work to this hand. His right
hand had become trapped in the blades of an industrial vacuum
machine. The patient’s only complaint was pain to the third and
fourth digits of his right hand. The patient had no past medical
history, no prior surgeries and took only aspirin (81mg daily),
folic acid, glucosamine and garlic tablets. His last tetanus shot
was one year prior. The patient also denied tobacco use.
On physical examination; the patient was alert, ambulatory
and talking, but in mild distress. He had a Glasgow coma scale
score of 15. The only abnormal physical exam findings were
as follows: Third digit of the right hand with a crush injury and
avulsion of the nail bed. This was associated with complete
extensor tendon deficit, with the tendon exposed on exam and a
moderate amount of bleeding. The fourth digit was swollen and
tender to palpation with a smaller skin defect over the dorsum of
the finger with a puncture wound. There was no damage to the
nail or nail bed of the fourth finger, but ecchymosis was noted to
the finger pad.
A radiograph showed a mallet injury to the third finger on
the right hand without associated fracture. The fourth finger
demonstrated an open fracture of the distal phalynx with DIP
extensor distruption (Image 1).

CPC-EM Capsule
What do we already know about this clinical
entity?
Extensor tendon injury at the distal
interphalangeal joint is treated with extension
splinting. In cases of fracture, pinning of the digit
or K-wire fixation may be required.
What makes this presentation of disease
reportable?
Tissue loss overlying the extensor tendon defect
prevented mechanical extension splinting. The
inner trocar of an intra-osseous vascular access
device was used to pin the finger in extension.
What is the major learning point?
Kirschner wire placement can be safely
performed in the emergency department.
The inner trocar of an EZ-IO® device was
successfully used for pinning of a distal phalynx
extensor tendon injury.
How might this improve emergency medicine
practice?
This innovative pinning technique may
allow patients to be treated in the emergency
department without requiring an operating room
or in a resource-limited environment.

The patient was given two grams of cefazolin intravenously.
A digital block was performed with 1% lidocaine and
a tourniquette applied to the base of both injured digits.
Percutaneous fixation of the fourth finger was performed first to
stabilize the distal fracture fragment using manual pressure and
a standard 18-gauge needle. A similar procedure was then tried
on the third finger to splint the digit in extension and allow for
healing of the macerated tissue overlying the dorsum of the DIP,
but the needle could not be advanced through the bony tissue
with manual pressure. Verbal consent was obtained from the
patient for use of an alternative fixation device. The needle driver
for the EZ-IO® system was placed inside of a sterile glove by
an assistant and was used to place the inner stylet of the IOVAD
needle through the tip of the finger to achieve splint fixation in
extension. Percutaneous needle fixation was recommended after
phone consultation with the on-call orthopedic surgeon. Both
needles were placed by the emergency physician caring for the
patient, using simple tactile and visual guidance.

Image 1. Pre-repair radiograph demonstrating a fracture (short
arrow) to the fourth digit and mallet injury (long arrow) to the
third digit.
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The patient was discharged home on cephalexin for 10
days and pain medicine with a bandage in place to protect the
fingertips and exposed needles. Post-fixation films demonstrating
alignment and needle comparison are shown in Image 2.
The patient followed up in the orthopedic clinic for needle
removal and later physical therapy. He regained normal use of
both digits.

operating room has been successfully performed without risk of
osteomyelitis, even in the setting of open fractures.10
According to Green’s Operative Hand Surgery, extensor
tendon injuries are classified based on involved structures and
on degree and type of associated fracture.5 One commonly
used classification method is the Doyle Classification of Mallet
Injuries (Table).
Type I injuries are the most common and are amenable to
non-operative treatment. Type II and type III injuries require
debridement and tendon suture, if possible. If the injury is more
extensive it may require skin of tendon grafting. Type IV injuries
are recommended for pinning and extension splinting. The injury
in this case was a type III injury.5
A flexion deformity usually heals well on its own with splint
placement. It may need an additional surgical procedure if there
is a fracture involving more than 30% of the articular surface or
if the patient cannot work with the external splint. In these cases,
use of K-wire fixation is a frequently implemented.11
The size of the K-wire used for repair is dependent upon
the size of the bone and the intended use, but several authors
recommend using 0.045 inch K-wire for this type of transarticular
extension pinning.2,8,12 The15-gauge needle and solid core stylet
of the IOVAD used are similar to this size. The internal diameter
of a 15-gauge needle, and therefore the outer diameter of the
stylet, is reported to be 0.054 inches.13 Also noted in the literature,
although less extensively, is the use of a standard injection
needle for fixation across the joint.3 The external diameter of the
18-gauge needle in the fourth finger seen in Image 2 is 0.050
inches. Image 2 provides a side-by-side comparison of these two
techniques/devices.
In the search for an alternative to the use of K-wires it has
been found that using a regular needle attached to a drill, in much
the same fashion as an IOVAD, provided similar ease of insertion
instead of using a K-wire.14 However, an electric drill is not a tool
frequently found in the emergency physician’s toolkit.
The IOVAD stylet would seem to be an improvement over
a standard needle because it has a solid core that seals the track,
thereby reducing the risk of infection. In addition, the IOVAD
comes with a drill designed to work with the included needles
and may be found already in many EDs.

DISCUSSION
This is a unique case discussing the use of an IOVAD as
a substitute for K-wire stabilization of mallet finger. PubMed
searches using “EZ-IO, EZIO, and EZ IO” were paired
individually with “arthrodesis,” “mallet,” “DIP,” “finger,”
“phalanx,” and “K-wire” for a total of 18 separate search strings
that yielded no results.
Non-operative treatment is successful in most mallet injuries,
but mallet injury with fracture should be regarded differently.
Referral to an orthopedist is required for a bony mallet finger
injury, especially one that is intra-articular with greater than
30% of the articular surface involved, or if there is subluxation
of the DIP. Surgical fixation does not need to occur within hours
of this injury to achieve adequate results. Surgery was delayed
up to eight days with excellent treatment results in some studies
comparing surgical treatment strategies,8 and chronic injuries
were repaired years later in others.9 Still, emergency department
(ED) placement of K-wires, rather than placement in an

Table. Doyle classification of mallet injuries.
Type I: Closed injury with or without small dorsal avulsion fracture
Type II: Open injury with laceration of tendon
Type III: Open injury with loss of skin and tendon substance
Type IV: Mallet fracture
A: Transepiphyseal plate fracture (in children)
B: Hyperflexion injury with 20-50% articular surface fracture

Image 2. Post-repair radiograph of 3rd and 4th digits: 4th digit
fracture pinned with 18-gauge needle (short arrow); 3rd digit mallet
injury pinned in extension with IOVAD needle trocar (long arrow).
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C: Hyperextension injury with fracture of >50% articular
surface and subluxation of the distal phalanx
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LIMITATIONS
The purpose of this discussion was to provide a general
overview of the primary treatment options for DIP extensor
tendon injury and to provide a new way of looking at IOVADs
in the ED. Because only a single patient case is available to look
at this technique, generalizing the use of this procedure is left
to the individual practitioner in consultation with an orthopedic
surgeon. Many care providers may feel uncomfortable
performing this type of procedure without orthopedic training,
but the concept is presented to show other possibilities based on
available resources.
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A 20-year-old male United States Marine Corps recruit was admitted to the emergency department
with a two-week history of profound, bilateral upper-extremity weakness and numbness. Initially
thought to be the result of his military training, the cause was ultimately determined to be genetic.
This case represents a rare cause of a somewhat common presenting symptom: chronic symmetric
polyneuropathy. [Clin Pract Cases Emerg Med. 2018;2(1):75-77.]

INTRODUCTION
Hereditary neuropathy with a liability to pressure palsies
(HNPP) is a well-established, albeit rare, diagnosis with
recurrent episodes of nerve demyelination. Affected patients
typically present with isolated nerve palsies in areas frequently
affected by compression or trauma, even of a trivial nature.
HNPP is an autosomal dominant disorder most often associated
with peripheral myelin protein 22 (PMP22) gene mutations, and
may present de novo as well.1,2
Although not a diagnosis requiring emergent intervention,
HNPP may present with a dramatic and confusing constellation
of symptoms and should be considered after other life-threatening
processes are ruled out. HNPP carries with it a significant impact
on the quality of the life for those whom it affects, therefore
making its existence on our collective differential diagnosis of the
utmost importance. The combination of peripheral neuropathy
and upper extremity weakness carries a broad differential
diagnosis, many of which have immediate treatment needs. Some
may require hospitalization and further diagnostic evaluation
to ensure a minimization of possible life threats and permanent
neurologic deficits.

prior to presentation, the USMC recruit in training at the Marine
Corps Recruit Depot first noticed a continuous numbness on the
dorsal aspect of his left hand between the thumb and index finger.
He thought little of the numbness as it did not impede him.
The following week, he noticed a sudden-onset, profound,
right-hand grip strength weakness while in the prone position
during rifle training as a right-handed shooter. He was seen
in clinic, diagnosed with “backpack palsy” – a compressive
neuropathy of the brachial plexus – and returned to rifle
training. He then completed another day of rifle training in the
prone position, this time as a left-handed shooter. Soon after,
he developed weakness to the left upper extremity when in
abduction and flexion. His training was halted to allow for time
to assess if the presumed “backpack palsy” would improve.
Ten days passed with no improvement, and he noticed that the
weakness worsened with continued use. At this point the patient
was having difficulties with activities of daily living, such as
pulling up and fastening his pants. He was then sent to the ED
for further evaluation and management.
Upon arrival to the ED, the patient was in no apparent
distress and was pain free. He denied headache, neck pain,
changes in vision, difficulty breathing, lower extremity weakness,
sensory loss, or loss of bowel/bladder control. Vital signs were
blood pressure 108/62 millimeters mercury, heart rate 56 beats
per minute, respiratory rate 16 breaths per minute, oxygen
saturation of 99% on room air, and temperature 97.7ºFahrenheit.
His physical exam revealed a behaviorally appropriate patient
with normal cranial nerves, normal gait, normal lower extremity

CASE REPORT
A 20-year-old male United States Marine Corps (USMC)
recruit presented to the emergency department (ED) with a twoweek history of stable yet profound bilateral, painless, upper
extremity weakness, left greater than right, and a patchy, nondermatomal sensory deficit, to the upper extremities. Three weeks
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strength and sensation and patellar tendon reflexes, negative
Romberg test, and painless extremities with less than two-second
capillary refill globally. Physical exam pertinent positive findings
included asymmetric upper extremity strength testing and sensory
deficits to light touch with decreased triceps deep-tendon reflexes
bilaterally for the upper extremities.
Given this patient’s non-dermatomal presentation,
atraumatic history, lack of associated symptoms, and relatively
stable time course the need for hospitalization was considered
less likely. Neurology was consulted and evaluated the patient
at bedside, recommending an outpatient electromyogram
(EMG) in clinic in one to three days for presumed multifocal
lower motor neuron process. Prior to follow-up the patient
developed sharp shooting pains localized to the left elbow
without any known trigger, and he was directly admitted to the
hospital from clinic to expedite testing.
Laboratories for autoimmune, musculoskeletal, infectious,
and endocrine processes were unremarkable. Magnetic
resonance imaging (MRI) of the cervical spine was essentially
normal and did not demonstrate demyelinating lesions. EMG
demonstrated bilateral compressive median neuropathy at the
wrist, bilateral ulnar neuropathy at the elbow, and left upper
brachial plexopathy with significant axonal features consistent
with HNPP. Confirmatory genetic testing of the PMP22
gene via a diagnostics service was sent for verification and
confirmed the diagnosis.

CPC-EM Capsule
What do we already know about this clinical
entity?
Hereditary neuropathy with a liability to pressure
palsies (HNPP) is documented in the neurology
literature. Patients present with nerve palsies in
areas affected by compression or trauma, even of a
trivial nature.
What makes this presentation of disease
reportable?
Although a rare entity, this case provides a good,
basic review of peripheral neuropathies.
What is the major learning point?
This case highlights the difficulty in identifying
HNPP and provides a review of the patient with
non-dermatomal peripheral neurologic complaints.
How might this improve emergency medicine
practice?
Provides the practitioner with the knowledge base
to identify HNPP and provide the patient with
informed counsel.

DISCUSSION
Patients presenting with HNPP and hereditary
neuropathies present an intriguing challenge for the
emergency physician. Patients with these conditions
comprise only a small segment of the large number of
patients presenting with peripheral neuropathy. In fact,
chronic symmetric symptomatic polyneuropathy in patients
is somewhat common and may occur in up to 8% of the
general population. By contrast, hereditary motor sensory
neuropathies like Charcot-Marie-Tooth disease and HNPP,
which affect the peripheral nerves and anterior horn cells of
the spinal cord, only have a variable prevalence from 0.008
- 0.11%.3 Thus, it affects an estimated 150,000 people in the
U.S.4 HNPP itself is well documented in the literature, and
has an estimated prevalence of at least 0.016% of the general
population. Due to the insidious nature of HNPP, and the fact
that many patients will present with subclinical symptoms, a
mild or late onset, or varying levels of severity from an early
age, the true prevalence is most likely underestimated.5
Peripheral neuropathy occurs in several common and rare
disease states with diverse pathology and varying degrees
of severity to the individual patient. This poses a significant
challenge to physicians who are attempting to identify and
treat these conditions. In our patient, we first considered all
the potential emergent diagnoses. This ultimately led to the
increased likelihood of first a multifocal lower motor neuron
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process and finally to the ultimate diagnosis of HNPP through
neurology follow-up, EMG studies and genetic testing.
In this case, central hemorrhagic and ischemic processes
were initially considered and then excluded as the patient
presented with a history and physical exam inconsistent with
the dermatomal and progressive presentation consistent with
these diagnoses. As well, a central venous thrombosis was also
initially considered as it may present with a non-dermatomal
deficit presentation; again, this was deemed highly unlikely
secondary to the lack of historical relevance, lack of cranial
nerve involvement or seizure activity, and lack of concurrent
headache symptoms.
Syringomyelia was also carefully considered but as
the patient presented without corresponding deficits to any
particular nerve trunk or nerve root level this diagnosis was
also unlikely. Guillain-Barré syndrome was also considered
but was not consistent with history or physical exam findings.
Toxic exposure and neuropathy was considered a possibility,
but lack of exposure history made this implausible. Finally,
the hypo-reflexia, down-going plantar reflex, and lack of a
defined sensory level defect, lower extremity involvement, or
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traumatic history, made a compressive cervical spine lesion
also unlikely. This ultimately led to the consideration of a
hereditary neuropathy as the most likely lower motor neuron
process responsible for our patient presentation.
According to the National Institute of Neurological
Disorders and Stroke, the classification of hereditary
neuropathies is divided into four major subcategories:
hereditary motor and sensory neuropathy; hereditary sensory
neuropathy; hereditary motor neuropathy; and hereditary
sensory and autonomic neuropathy. The most common
type is Charcot-Marie-Tooth disease, one of the hereditary
motor and sensory neuropathies. Symptoms of the hereditary
neuropathies vary according to the type and may include
sensory symptoms such as numbness, tingling and pain in
the feet and hands; or motor symptoms such as weakness
and loss of muscle bulk, particularly in the lower leg and feet
muscles. Certain types of hereditary neuropathies can affect
the autonomic nerves, resulting in impaired sweating, postural
hypotension, or insensitivity to pain.
Some people may have foot deformities such as high
arches and hammertoes, thin calf muscles (having the
appearance of an inverted champagne bottle) or scoliosis
(curvature of the spine). The symptoms of hereditary
neuropathies may be apparent at birth or appear in middle
or late life. They can vary among different family members,
with some family members being more severely affected than
others. Hereditary neuropathies can be diagnosed by blood
tests for genetic testing, nerve conduction studies, and by
nerve biopsies.6,7 Once the diagnosis is made, it is important
to know that hereditary neuropathies like HNPP have no
standard treatments. Treatment is mainly symptomatic and
supportive. Medical treatment includes physical therapy and,
if needed, pain medication.5,6,7

Address for Correspondence: LCDR Todd M Ruttenberg, DO, CLB31, HSS PLT, Unit 38465, FPO AP 96385. Email: dr.ruttenberg@
gmail.com, todd.m.ruttenberg.mil@mail.mil.
Conflicts of Interest: By the CPC-EM article submission agreement,
all authors are required to disclose all affiliations, funding sources
and financial or management relationships that could be perceived
as potential sources of bias. The authors disclosed none. The
views expressed in this article are those of the authors and do not
necessarily reflect the official policy or position of the Department of
the Navy, Department of Defense, or the U.S. Government.
Copyright: © 2018 Ruttenberg et al. This is an open access article
distributed in accordance with the terms of the Creative Commons
Attribution (CC BY 4.0) License. See: http://creativecommons.org/
licenses/by/4.0/

REFERENCES
1. Mouton P, Tardieu S, Gouider R, et al. Spectrum of clinical and
electrophysiologic features in HNPP patients with the 17p11.2
deletion. Neurology. 1999;52(7):1440-6.
2. Potulska-Chromik A, Sinkiewicz-Darol E, Ryniewicz B, et al.
Clinical, electrophysiological, and molecular findings in early onset
hereditary neuropathy with liability to pressure palsy. Muscle Nerve.
2014;50:914-8.
3. Martyn C N, Hughes R A, Epidemiology of peripheral neuropathy.
Neurol Neurosurg Psychiatry. 1997;62(4):310–8.
4. Hereditary Motor Sensor Neuropathy: American Association of
Neuromuscular & Electrodiagnostic Medicine Website: Available at:
http://www.aanem.org/Patients/Disorders/Hereditary-Motor-SensoryNeuropathy. Accessed June 2, 2017.
5. Meretoja P, Silander K, Kalimo H, et al, Epidemiology of hereditary
neuropathy with liability to pressure palsies (HNPP) in south- western

CONCLUSION
This case demonstrates a challenge to the emergency
physician as the relative rarity of hereditary neuropathy
inhibits prompt recognition and affords only the most astute
practitioners confidence in its likelihood. Lack of familiarity
with hereditary neuropathies may lead to the performance
of unnecessary testing, thus placing patients at undue risk
and inhibiting our ability to provide competent and informed
recommendations to patients facing an uncertain prognosis.

Volume II, no. 1: February 2018

Finland. Neuromuscul Disord. 1997;7(8):529-32.
6. Hereditary Neuropathy information Page: National Institute of
Neurological Disorders and Stroke website: Available at: http://
www.ninds.nih.gov/disorders/neuropathy_hereditary/neuropathy_
hereditary.htm. Accessed: June 2, 2017.
7. Hereditary Neuropathies: American Academy of Neurology – Practice
Guidelines website: Available at: http://patients.aan.com/disorders/
index.cfm?event=view&disorder_id=939. Accessed June 2, 2017.

77

Clinical Practice and Cases in Emergency Medicine

Case Report

Lemierre Syndrome as a Complication of Laryngeal Carcinoma
Christopher Colbert, DO*
Molly McCormack, DO*
Wesley Eilbert, MD*
Lynea Bull, MS†

*University of Illinois at Chicago, College of Medicine, Department of Emergency
Medicine, Chicago, Illinois
†
St. Louis University School of Medicine, St. Louis, Missouri

Section Editor: Shadi Lahham, MD, MS
		
Submission history: Submitted September 18, 2017; Accepted December 7, 2017
Electronically published January 24, 2018								
Full text available through open access at http://escholarship.org/uc/uciem_cpcem 		
DOI: 10.5811/cpcem.2017.12.36442

Lemierre syndrome is a rare condition characterized by a septic thrombophlebitis of the internal jugular
vein with septicemia and metastatic foci of infection. It typically occurs as the result of an infection
in the head and neck, most commonly pharyngitis. For reasons that are unclear, the incidence of
Lemierre syndrome has been increasing over the past 15 years. Diagnosis of Lemierre syndrome
is often delayed, and identification of internal jugular vein thrombosis is often the first indicator of its
presence. We report a case of Lemierre syndrome associated with a laryngeal carcinoma. [Clin Pract
Cases Emerg Med. 2018;2(1):78-81.]

INTRODUCTION
Lemierre syndrome is a rare condition characterized
by a septic thrombophlebitis of the internal jugular (IJ)
vein. This potentially fatal disorder results in bacteremia
usually caused by Fusobacterium necrophorum, a
gram-negative anaerobe that is a normal part of the
oropharyngeal flora.1 Most cases of Lemierre syndrome
begin as an oropharyngeal infection, though primary
infections in the chest, teeth, sinuses, and ears may also
serve as sources.2 Other rare causes include trauma and
head and neck malignancies.3-7 We present a case of
Lemierre syndrome associated with a laryngeal carcinoma.

a “neck infection” at another ED. He was afebrile (37.0°C)
on examination with a 3 cm fluctuant neck mass palpable
in his right anterior neck. The remainder of his examination
was unremarkable.
Laboratory analysis revealed a white blood cell count
of 17,300/µl, and blood cultures were sent. A point-ofcare ultrasound was performed, which showed echogenic
material in a noncompressible right IJ vein (Image 1)
– findings consistent with thrombophlebitis. A contrastenhanced computed tomography (CT) of the neck later
confirmed thrombosis of the right IJ vein extending to
the subclavian vein, as well as a peripherally enhancing
fluid collection in the right neck anterior and lateral to
the trachea (Image 2). Needle aspiration of this fluid
collection yielded purulent fluid that was sent for culture.
Empiric antibiotic therapy was started with vancomycin
and piperacillin/tazobactam, and the patient was started
on enoxaparin for anticoagulation. A CT of the chest
performed the next day revealed multiple bilateral, groundglass opacities suspicious for infectious processes.
On hospital day three the patient underwent direct
laryngoscopy, and biopsies of a glottic mass confirmed the
diagnosis of squamous cell carcinoma. Blood cultures sent
from the ED grew no organisms, though the fluid aspirated
from the right neck fluid collection grew Fusobacterium
nucleatum on hospital day six. At the recommendation

CASE REPORT
A 41-year-old man with a past medical history of
squamous cell carcinoma of the glottis treated with
radiation therapy five years earlier presented to our
emergency department (ED) complaining of one week
of progressive right-sided neck pain and swelling with
fever up to 38.9°Celsius (C) (102.1° Fahrenheit). His
symptoms had been preceded by three months of throat
pain, odynophagia, and right otalgia. A positron emission
tomography performed at another institution one month
before had revealed a lesion concerning for possible
recurrence of the tumor. One week prior to presentation he
had been prescribed a one-week course of cephalexin for
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CPC-EM Capsule
What do we already know about this clinical
entity?
Lemierre syndrome, a septic thrombophlebitis of
the internal jugular vein, is a rare condition. There
is frequently a delay in making its diagnosis.
What makes this presentation of disease
reportable?
Lemierre syndrome typically occurs as a result of
an infection in the head and neck. This is only the
fourth reported case occurring in conjunction with
a primary head and neck tumor.

Image 1. Point-of-care ultrasound of the right internal jugular
vein (A) showing echogenic material in the lumen adjacent to the
common carotid artery (B).

What is the major learning point?
Lemierre syndrome may occur in the setting of
a primary head and neck malignancy. Point-ofcare ultrasound can be used in the emergency
department to expedite its diagnosis.
How might this improve emergency medicine
practice?
A timely diagnosis of Lemierre syndrome can be
assisted by recognizing an active head and neck
malignancy as a risk factor for its presence and
the use of point-of-care ultrasound.

DISCUSSION
Lemierre syndrome is classically characterized by
the following: 1) primary infection in the oropharynx; 2)
septicemia documented by at least one positive blood
culture; 3) clinical or radiographic evidence of IJ vein
thrombosis; and 4) at least one metastatic focus of infection
(though several variations of this definition have been
proposed).8,9 Lemierre syndrome is primarily a disease
of young people, with the majority of cases occurring in
the first three decades of life.2 With the introduction of
antibiotics for the treatment of streptococcal pharyngitis
in the 1940s, the incidence of Lemierre syndrome fell
dramatically. Since the start of the 21st century there
has been a noted increase in the reporting of Lemierre
syndrome.10-12 While unclear, the cause of this increase
may be due to increased recognition of the disease, more
stringent use of antibiotics for oropharyngeal infections,
and increasing antibiotic resistance.13
Fusobacterium necrophorum is the responsible
pathogen in over 80% of cases of Lemierre syndrome.1,14
Other reported pathogens include other Fusobacterium

Image 2. Contrast-enhanced computed tomography of the neck
showing a soft tissue fluid collection (A) anterior and lateral to the
trachea, and thrombus in the right internal jugular vein (B)

of the infectious disease service, the patient’s antibiotic
regimen was changed to ampicillin/sulbactam. The patient
was discharged on hospital day 11 to complete a sixweek course of antibiotic therapy with ertapenem and
anticoagulation with enoxaparin. A contrast-enhanced
CT of the neck performed 20 days after the initial scan
showed no significant change in the right IJ vein thrombus.
Ultimately the patient underwent total laryngectomy for
treatment of his malignancy.
Volume II, no. 1: February 2018
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species, Eikenella, Bacteroides, Streptococcus, and
Staphylococcus species.13 One review found blood cultures
to be negative in 12.8% of cases, as with our case.14 The
condition typically begins as a sore throat, followed days
later by unilateral neck pain. Fever is the most common
physical exam finding, present in 92% to 100% of cases,
and approximately half of all patients will have a tender
or swollen neck.14,16 The lungs are the most common site
of metastatic infection, present in 80% to 97% of cases,
followed by the joints.8,14
The diagnosis of Lemierre syndrome is often delayed,
probably due in part to its relative rarity. One review
reported an average delay of five days from the time of
admission until diagnosis was made.17 Identification of
thrombophlebitis of the IJ vein is the first hard evidence to
suggest Lemierre syndrome in many patients.17 Contrastenhanced CT is considered the imaging study of choice
for this purpose by several authors.8, 17-21 As with our case,
ultrasound offers a rapid, low-cost, noninvasive method of
imaging the IJ vein. Ultrasound is limited by its ability to
visualize recently formed, unorganized clot and incomplete
evaluation of tissue adjacent to the mandible, clavicle,
and skull base.18 As emergency physicians become more
comfortable with the use of point-of-care ultrasound for
various indications, its use in the future for rapid screening
for Lemierre syndrome in the ED will likely increase.
Prolonged antibiotic therapy constitutes the
mainstay of treatment of Lemierre syndrome. Since many
F. necrophorum strains have beta-lactamase activity,
most authorities recommend empiric treatment with
clindamycin or a beta-lactamase resistant penicillin with
good anaerobic coverage such as ticarcillin/clavulanate or
ampicillin/sulbactam.15,16, 21,22 The use of anticoagulation is
controversial and no controlled studies exist, though more
recent retrospective studies have advocated for its use.23,24
The infection in our case most likely originated at the
site of the malignancy where a loss of mucosal integrity
allowed for entry of the pathogen. Thrombogenesis was
further promoted by the presence of an active malignancy.
To our knowledge, this is only the fourth reported case
of Lemierre syndrome occurring in conjunction with a
primary head and neck tumor.5-7
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Gastrointestinal stromal tumors (GISTs) are rare, and patients usually present with vague and nonspecific abdominal symptoms. This report illustrates how point-of-care ultrasound performed in the
emergency setting in the evaluation of such patients helped in management of two undiagnosed
GIST patients. [Clin Pract Cases Emerg Med. 2018;2(1):82-85.]

INTRODUCTION
Gastrointestinal stromal tumors (GISTs) are rare
gastrointestinal tumors though they are the most common
mesenchymal neoplasms of the gastrointestinal tract. Patients
may present with non-specific symptoms (abdominal fullness,
pain or discomfort, malaise, or palpable abdominal mass) or
may be asymptomatic. Computed tomography of the abdomen
and pelvis (CTAP) are crucial in the diagnosis and staging of
GISTs but are not universally available in all emergency settings
worldwide. Point-of-care ultrasonography (POCUS) has the
potential of being the first-line modality in the evaluation of acute
patients with such non-specific symptoms. To date, there is no
published article on the use of POCUS in the identification or
management of GISTs. And presented here are two cases of GIST
with different clinical presentations where POCUS had an impact
on the management.

Image 1. Point-of-care ultrasound of the left hypochondrium
showing a heterogeneous mass as outlined by the white arrows,
later determined to be a gastrointestinal stromal tumor.

CASE REPORT (ONE)
A 64-year-old woman presented to the emergency
department (ED) after three episodes of syncope. She also
had an increasing abdominal girth with epigastric fullness
and discomfort for the prior few months. Clinically her vital
signs were blood pressure (BP) 146/97 millimeters of mercury
(mmHg), pulse rate of 121 beats per minute (bpm), respiratory
rate 18 breaths per minute (BPM), pulse oximetry of 96% on
room air and temperature at 36.6 degrees Celsius (C). Her
abdomen, though distended, was soft and non-tender. A point-ofcare ultrasound (POCUS) was performed to evaluate for possible
aortic pathology but revealed a large left hypochrondrial mass
of mixed echogenicity (Image 1); intra-abdominal free fluid was
noted over the splenorenal and supra-pubic recesses.
Clinical Practice and Cases in Emergency Medicine

CTAP was performed, which showed a large heterogeneous
exophytic mass (9.2.x 9.5 x 9 cm) arising from the greater curve
of the stomach suspicious of GIST (Image 2), with hemorrhagic
free fluid in the abdomen and pelvis (Image 3).
Intra-operative finding revealed a thin-walled stomach
GIST with recent bleeding and intraperitoneal hematoma
adjacent to the GIST. Histopathological report was that of
GIST of intermediate to moderate risk of behavior.
CASE REPORT (TWO)
A 53-year-old man presented to the ED with a month of
lower abdominal discomfort, which was more pronounced
when the bladder was full. He had already undergone a
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What do we already know about this clinical entity?
Gastrointestinal stromal tumors (GISTs) are rare
malignancies of the gastrointestinal tract, which are
often incidental findings on computed tomography
(CT). Symptomatic patients often present late
and the diagnosis would usually involve CT and
endoscopic ultrasonography.
What makes this presentation of disease
reportable?
Point-of-care ultrasound (POCUS) has never
been previously described in the literature as a
modality for the diagnosis of GIST. This case
report illustrates the usefulness of POCUS in the
evaluation of patients with non-specific abdominal
symptoms and/or findings, leading to the diagnosis
of GIST.

Image 2. Computed tomography of the abdomen and pelvis at
level of renal hilum showing a large, heterogeneous exophytic
mass of 9.2 x 9.5 x 9 cm as indicated by the white arrow, later
determined to be a gastrointestinal stromal tumor.

What is the major learning point?
POCUS may be a potential screening modality for
patients with non-specific abdominal symptoms and/
or findings, leading to the diagnosis of GIST.
How might this improve emergency medicine
practice?
POCUS can help emergency physicians to expedite
investigations and management plans for patients
with non-specific abdominal symptoms and/or
findings. This leads to an earlier diagnosis of GIST
and the potential to improve the patient’s prognosis.

abdomen revealed a left lower quadrant mass that was mildly
tender on palpation. POCUS showed a suprapubic mass of
mixed echogenicity with a marginal halo (Image 4).
He underwent a CTAP, which revealed a large centrally
necrotic mass (9.3.x 11.6 x 9.3 cm) that was closely related to
the pelvic small bowel loops (Image 5), highly suggestive of
malignant GIST with peritoneal and liver metastases. A small
amount of ascites was noted in the pelvis.

Image 3. Computed tomography of the abdomen and pelvis showing
free intra-abdominal fluid as indicated by the white arrows, later
determined to be a gastrointestinal stromal tumor.

DISCUSSION
GISTs accounts for 90% of mesenchymal tumors in the
gastrointestinal tract and 2-3% of all gastric malignancies.1
It can arise anywhere in the gastrointestinal tract with the
stomach being the most common site (up to 70%), as well
as in extra-visceral locations such as mesentery, omentum or

cystoscopy and colonoscopy, which did not reveal any
significant finding to account for his symptoms. At the ED,
his vital signs were BP 122/71 mmHg, pulse rate of 92 bpm,
respiratory rate 18 bpm, pulse oximetry of 99 % on room
air and temperature at 36.2ºC. Clinical examination of the
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Image 4. Point-of-care ultrasound of the left lower quadrant
showing a suprapubic mass of mixed echogenicity with marginal
halo as outlined by the white arrows, later determined to be a
gastrointestinal stromal tumor.

Image 5. Computed tomography of the abdomen and pelvis showing
a centrally necrotic mass of 9.3.x 11.6 x 9.3 cm that was closely
related to the small bowel loops as indicated by the white arrow, later
determined to be a gastrointestinal stromal tumor.

retroperitoneum.2 The global incidence of GISTs is reported
to be between 10 to 15 cases per million population, with an
age range between 10 to 100 years; the median age is reported
in the mid-60s and there is equal male-to-female distribution.3
Clinical manifestations of GISTs are erratic and depend on
their size and location.1, 4 The diagnosis of GIST is often
delayed as small GISTs are often asymptomatic and patients
generally present with non-specific symptoms such as early
satiety, bloating, abdominal pain and fatigue from anemia.4, 5
And by the time of presentation, the tumor is often large and
has spread to other organs.6
The most common symptom at presentation is
bleeding,7, 8 as seen in our first patient who presented with
syncope episodes secondary to intra-abdominal bleeding.
These two cases illustrate the usefulness of point-of-care
ultrasonography in evaluating patients with vague abdominal
complaints or a clinically palpable mass in the acute setting.
Although endoscopic ultrasonography has been described
as a valuable tool that allows diagnosis and localization
of GISTs and their characterization such as extra-mural
involvement,with the possibility of performing real-time
needle biopsy for confirmation,8, 9 such modality is often not
readily available in the ED.
Trans-abdominal sonography can help to characterize the
internal content of both the primary and metastatic GIST. It
usually appears as a homogenously hypoechoic mass in close
relation to the gastrointestinal tract, but a variable degree of
heterogeneity is seen in larger GISTs representing necrosis,
cystic changes and hemorrhages. The site of origin is often
hard to detect on US especially for a large tumor.8 Computed
tomography (CT) is recommended as the primary imaging
modality for the diagnosis of GISTs.9 CT can delineate the
full extent of a large GIST and detect local invasion and distal
metastases.10 It provides the basis for diagnosis and staging,

and when combined with positron emission tomography, it
is the gold standard method for assessment of response to
treatment.11 However, such modalities are sophisticated and
require time and expertise for the imaging and interpretation.
In the acute emergency setting, POCUS has an important role
as a first-line screening tool in such situations.

Clinical Practice and Cases in Emergency Medicine

CONCLUSION
Although we are not able to confidently diagnose a GIST
based on a point-of-care ultrasound, certain sonographic
features, e.g., heterogenicity and marginal halo of an
abdominal mass that is not within an intra-abdominal organ
such as liver, spleen or kidneys, are suggestive of GIST and
would prompt us to arrange for urgent definitive imaging
modalities. Our two cases indicate that point-of-care
ultrasound may be useful in screening for patients with vague
abdominal pain.
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[Clin Pract Cases Emerg Med.2018;2(1):86-88]

CASE PRESENTATION
A 49-year-old male presented to the emergency
department (ED) with right knee pain and swelling for two
days after falling from a two-story roof two weeks prior
(Image 1). He visited the ED immediately after the fall;
however, his radiographs showed no acute pathology. He
was able to ambulate until significant swelling, bruising and
pain ensued. His blood pressure was 111/71 millimeters of
mercury, heart rate was 108 beats per minute, oxygen
saturation was 97% at room air, and temperature was 37.4
degrees Celsius. His laboratory tests showed leukocytosis
(white blood cell count: 35,500 cells per microliter), elevated
c-reactive protein level (17 milligrams per deciliter (mg/dl) ),
lactate level (1.6 millimoles per liter (mmol/L) ), sodium
level (135 mmol/L), creatinine level (0.7 mg/dl), glucose
level (143 mg/dl) and hemoglobin (14.9 grams per deciliter).
A computed tomography (CT) of his right lower extremity
was obtained (Image 2).

The common pretest probability tool used is the Laboratory
Risk Indicator for Necrotizing Fasciitis (LRINEC) score. Our
patient had a LRINEC score of six, which is associated with
longer intensive care unit stay and higher septic shock and
mortality rate.3 CT and magnetic resonance imaging are the
radiological tests of choice in diagnosing NF, but obtaining these
images could delay the definitive treatment.4,5 Although dissecting
air along the fiscal plane is pathognomonic for NF, NF is a
clinical diagnosis. Non-specific CT findings (i.e., dermal
thickening, cellulitis mimics) can be found in early NF.6

DIAGNOSIS
The patient was started on intravenous clindamycin and
piperacillin/tazobactam. Surgery was consulted and requested a
CT. The incision and drainage was performed four hours after his
presentation to the ED. The surgeon found an abscess in the
medial aspect of the leg at the level of the knee above the fascial
plane with healthy-appearing muscle. The patient was discharged
home in good condition after four-day admission.
Given the rapid progression of the infection, an operative
finding of an abscess above the fiscial plane, and a tissue culture
that grew Group A Streptococcus, we concluded that the patient
had early necrotizing fasciitis (NF). NF should be suspected even
in immunocompetent hosts. Important clues are rapidly
progressive violaceous lesions and a sudden onset of severe pain.
A clinical staging of disease has been proposed based on
cutaneous findings (Table 1).1,2
Clinical Practice and Cases in Emergency Medicine

Image 1. Swelling at the right knee and leg in patient thought to
have early necrotizing fasciitis.
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What do we already know about this
clinical entity?
Necrotizing fasciitis should be suspected
even in immunocompetent hosts. Important
clues are rapidly progressive violaceous
lesions and sudden onset of severe pain.
What is the major impact of the image(s)?
Non-specific CT findings (i.e., dermal
thickening, cellulitis mimics) can be found
in early necrotizing fasciitis, within the
appropriate clinical presentation.
How might this improve emergency
medicine practice?
Ultimately, necrotizing fasciitis is a
clinical diagnosis. The provider should not
solely rely on the images to establish the
diagnosis and treatment.

Image 2. Coronal computed tomography image at level of the knee
joint demonstrates an abscess (dashed outline with asterisk) in the
medial subcutaneous tissues superficial to the muscle planes. The
overlying skin thickening (arrow) reflects cellulitis.

Table 1. Evolution of physical signs of necrotizing fasciitis, from early to late stages.2
Stage One (early)

Stage Two (intermediate)

Stage Three (late)

Warm to palpation

Blister or bullae formation (serous fluid)

Hemorrhagic bullae

Erythema

Skin fluctuance

Skin anesthesia

Tenderness to palpation (extending beyond Skin induration
the apparent areas of skin involvement)

Crepitus

Swelling

Skin necrosis with dusky discoloration
progressing to frank gangrene
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[Clin Pract Cases Emerg Med. 2018;2(1):89-90.]

CASE PRESENTATION
A 26-year-old Black male presented with right eye
redness, discomfort and decreased vision over the preceding
two weeks. There was no history of trauma or other
precipitating event. Physical exam included acuity of 20/200
in the right eye, bilateral conjunctival injection, normal
pupillary appearance and reactivity, and full, pain-free
movement of bilateral orbits. An opacification was noted
along the margin of the right iris extending into the visual
field, without visualized defect of the outer cornea or
fluorescence uptake on slit lamp examination.
DISCUSSION
In the lateral view (Image 1) there is a conical appearance
of the normally round cornea. This is characteristic of
keratoconus, a condition resulting in a thinning and resultant
protrusion of the cornea. Distortion of the cornea results in
impaired retinal focusing causing myopia and astigmatism. The
etiology of the disease is uncertain. Treatment is based on the
severity of the condition and ranges from use of rigid contact
lenses and collagen cross-linking agents to corneal transplant.4
The opacification seen along the inferior aspect of the iris
(Image 2) is characteristic of corneal hydrops – a collection of
aqueous fluid within the cornea through a tear in Descemet’s
membrane, which leads to gaping of the posterior surface of
the cornea. This allows the aqueous fluid to intrude into the
cornea, producing an acute edematous response. Unlike
corneal ulcerations, which also have an opacified appearance,
in hydrops there is no defect in the outer surface of the cornea
and therefore will not uptake fluorescein stain. Patients
typically present with a rapid decrease in visual acuity,
photophobia and pain. Corneal hydrops is a potential
complication seen in patients with corneal ectatic disorders
such as keratoconus and post-LASIK ectasia.1,2 Management
includes topical hyperosmotic agents to decrease edema;

Volume II, no. 1: February 2018

Image 1. Conical appearance of cornea, seen in keratoconus.

nonsteroidal anti-inflammatory drugs; corticosteroids and
cycloplegics for pain and photophobia; and topical
antihistamines if there is an allergic component. 3
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CPC-EM Capsule
What do we already know about this
clinical entity?
Change in vision, eye discomfort and
red eyes are common complaints to the
emergency department with multiple
different etiologies. The images presented
represent a rare cause of such complaints.
What is the major impact of the image(s)?
Keratoconus and corneal hydrops are
both diagnoses that can be made in the
ED. Diagnosis is made based on visual
inspection, requiring no special tests or
consultants. Recognizing either the conical
cornea or opacification can lead to rapid
treatment and outpatient follow-up.
How might this improve emergency
medicine practice?
These images will broaden the differential
diagnosis for patients with eye complaints.
While follow up with ophthalmology
provides definitive management, emergency
physicians can employ multiple treatment
options for symptomatic improvement.

Image 2. Opacification along the inferior, inner aspect of the iris
(arrow), characteristic of corneal hydrops.
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[Clin Pract Cases Emerg Med. 2018;2(1):91-92.]

CASE PRESENTATION
A 61-year-old female with a history significant for
polycystic ovarian syndrome complicated by splenic cysts
status-post splenectomy and chronic lymphedema presented
to the hospital with cellulitis involving both lower
extremities. In the prior eight months, she had six episodes
of cellulitis caused by group B Streptococcus involving
her lower extremities. She was hospitalized, and blood
cultures grew out group B Streptococcus. She received
treatment with intravenous levofloxacin and vancomycin

and demonstrated clinical improvement. However, careful
inspection of the area of cellulitis on her lower extremities
revealed papillary lesions consistent with a condition known
as papillomatosis cutis lymphostatica (Image). For this
condition, she was treated with compression stocking and
amoxicillin 500 mg four times daily in the outpatient setting.
DIAGNOSIS
Papillomatosis cutis lymphostatica is a rare
complication of primary or secondary lymphedema and

Image. Multiple papular lesions on both legs indicate papillomatosis cutis lymphostatica, a rare complication of lymphedema
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has limited treatment options.1 It increases the risk of
infection by causing mechanical tearing of the papules and
subsequent breakdown of the skin barrier, which provides
a portal of entry for bacterial invasion. Use of compression
stockings is the cornerstone of conservative management.1,
2
Vitamin A derivatives, such as acitretin, have shown
therapeutic efficacy in several cases. The postulated
therapeutic mechanism by which vitamin A derivatives
work includes interference with epidermal proliferation and
inflammation by causing increased cell turnover through
alteration of gene expression.3 Topical ointments, including
5% salicylic acid, and surgical interventions are other
potential treatment options.4 This patient was managed
with conservative therapy since she was a poor surgical
candidate. However, early recognition of papillomatosis
cutis lymphostatica is crucial to preventing recurrent
infections. To the best of our knowledge, this is the first
case of papillomatosis cutis lymphostatica complicated
with bacteremia.

CPC-EM Capsule
What do we already know about this clinical
entity?
Papillomatosis cutis lymphostatica is a
rare complication of chronic lymphedema
associated with recurrent cellulitis.
What is the major impact of the image(s)?
This is the first case of papillomatosis cutis
lymphostatica reported in the emergency
medicine literature.
How might this improve emergency medicine
practice?
This image will help clinicians recognize and
treat papillomatosis cutis lymphostatica. In
the ED, recognition of this rare complication
would allow clinicians to have an appropriately
high level of suspicion for cellulitis.
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[Clin Pract Cases Emerg Med. 2018;2(1):93-94.]

CASE PRESENTATION
A 68-year-old female presented to the emergency
department with progressively worsening, atraumatic righteye blurred vision, dull headache and mild nausea over the
preceding two days. Her daughter also noticed that the
patient’s right eye was displaced inferolaterally or “down
and out.” The patient denied photophobia, neck stiffness,
rash, myalgias, or changes in speech or gait. Vital signs and
laboratory data were unremarkable. After a neurological
examination raised the suspicion of intracranial pathology
(Image 1) appropriate radiographic imaging was ordered. The
lesion was confirmed via computed tomography angiography

with subsequent cerebral angiography (Image 2) demonstrating
a 9 x 7.5 millimeter cavernous internal carotid aneurysm.

Image1 . Rightward gaze demonstrating normal ocular movements
(top image). Leftward gaze demonstrating absent right ocular
abduction, illustrating a third nerve palsy (bottom image)

Image 2. Sagittal cerebral angiogram demonstrating the right
fusiform, 9 x 7.5-millimeter cavernous internal carotid aneurysm
(red arrow)

Volume II, no. 1: February 2018

DISCUSSION
Oculomotor nerve palsy has been classically separated
into pupil sparing and non-pupil sparing (i.e., pupils that react
to light). Common causes for pupil-sparing pathologies are
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diabetic neuropathy, myasthenia gravis, atherosclerosis, chronic
progressive opthalmoplegia and vasculopathies (i.e., giant cell
arteritis and temporal arteritis).1 The accepted pathophysiological
mechanism of this phenomenon is the formation of vascular
lesions occluding the vaso-nervorum leading to ischemic
infarction, sparing the parasympathetic fibers located peripherally
of the third cranial nerve (62-83% of cases).1 On the other hand,
the most common causes of non-pupil sparing oculomotor palsy
are tumor (i.e., chordomas, clival meningiomas), followed by
vascular lesions (posterior communicating aneurysms,2 and then
distal basilar artery aneurysms). Even rarer presentations are
uncal herniation and, least commonly (5%),1 cavernous sinus
lesions (including tumor, vascular pathologies).
Cavernous sinus syndrome from lesions can cause multiple
nerve palsies due to the anatomical constituents of the
oculomotor (III), trochlear (IV), trigeminal ophthalmic and
maxillary divisions (V1 andV2) and abducens (VI).3 Third nerve
palsy secondary to cavernous internal carotid aneurysms will
not produce a dilated pupil, since sympathetic fibers that cause
dilatation are also paralyzed.4 This was true to the case described
herein where the patient’s right pupil was not “blown.” This
case illustrates the complexity of the cavernous sinus and the
utilization of computed tomography angiography to achieve
appropriate clinical diagnosis. The patient ultimately underwent
successful neuro-endovascular treatment and was subsequently
discharged five days later.

CPC-EM Capsule
What do we know about this clinical
entity?
Many previously reported intracranial
pathologies can cause oculomotor nerve palsy,
including endocrine, aneurysms, and tumors.
What is the major impact of the image(s)?
Cavernous sinus internal carotid aneurysms,
although rare, can cause oculomotor nerve
palsy. The images demonstrate the necessity
for advanced imaging, which is essential for
proper diagnosis.
How might this improve emergency
medicine practice?
The neuroanatomical complexity of the
cavernous sinus should raise the emergency
physician’s suspicion for intracranial lesions.
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CASE PRESENTATION
A 24-year-old man presented after presumed atraumatic
cardiac arrest. He had prolonged resuscitation that ultimately
resulted in return of spontaneous circulation. A non-contrast
computed tomography (CT) brain was immediately obtained.
Comparison was made to the patient’s prior head CT (Image).

cisterns and subarachnoid spaces, this is perceptually
artifactual, as the attenuation values are lower than expected
for acute blood products. The Hounsfield units (HU) in
pseudo-SAH are generally 30-45 vs. 60-70 in true SAH.1
Additionally, true SAH will have higher attenuation values
than that of the tentorium, a helpful differentiating feature. In
this case, HU were 42 at the basal cisterns and 43 at the
tentorium. Additional differentiating features are the diffuse
loss of gray-white differentiation and effaced basal cisterns
indicating diffuse cerebral edema.1,2
The prognosis is worse in patients with pseudo-SAH
vs. SAH, likely because of underlying disease processes
and decreased cerebral perfusion in the setting of elevated
intracranial pressure.1 Pseudo-SAH must be included in the
differential for a patient with this CT appearance, because
it may facilitate end-of-life discussions regarding invasive
procedures, transfers, and/or do-not-resuscitate status.

DIAGNOSIS
Pseudo-subarachnoid hemorrhage (pseudo-SAH). The
pseudo-SAH phenomenon can be seen with anoxic brain
injury and many other causes of diffuse cerebral edema.2 In
anoxic brain injury, the hyperdense appearance results from a
combination of loss of gray-white differentiation, narrowing
and effacement of the subarachnoid spaces, and corresponding
engorgement of superficial pial veins.3,4
Although the CT mimics the appearance of SAH, as
evidenced by apparent diffusely increased density of the basal

Image. A) Post-resuscitation axial computed tomography (CT) of the brain demonstrating diffusely increased density of the basal cisterns (arrows) and subarachnoid spaces (arrowheads); and B) normal axial CT of the brain obtained on prior visit.
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CPC-EM Capsule
What do we already know about this clinical
entity?
Pseudo-subarachnoid hemorrhage (pseudo-SAH)
can be seen with many causes of diffuse cerebral
edema, including anoxic brain injury.

Conflicts of Interest: By the CPC-EM article submission
agreement, all authors are required to disclose all affiliations,
funding sources and financial or management relationships that
could be perceived as potential sources of bias. The authors
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What is the major impact of the image(s)?
This CT, seen after cardiac arrest, may indicate
diffuse anoxic injury, rather than acute
subarachnoid bleed.

Copyright: © 2018 Schreyer et al. This is an open access
article distributed in accordance with the terms of the Creative
Commons Attribution (CC BY 4.0) License. See: http://
creativecommons.org/licenses/by/4.0/

How might this improve emergency medicine
practice?
Including pseudo-SAH in the differential may
facilitate end-of-life discussions regarding invasive
procedures, transfers, or do-not-resuscitate status.
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[Clin Pract Cases Emerg Med.2018;2(1):97-98.]

CASE PRESENTATION
An 11-year-old boy presented to the emergency
department (ED) with sudden onset severe atraumatic right
testicular pain, associated with nausea and vomiting. On
examination, the patient exhibited a slight horizontal lie of
the right testicle as well as an absent cremasteric reflex on
the right. Urology was emergently consulted. Though
vascular flow was noted bilaterally on spectral Doppler
(Images 2), the patient underwent surgical detorsion due to

the whirlpool sign seen on point-of-care ultrasound
(POCUS) of spermatic cord (Image).
DIAGNOSIS
Testicular torsion with whirlpool sign: Testicular
torsion occurs when twisting of the spermatic cord results
in a subsequent loss of blood supply to the ipsilateral
testicle. Testicular torsion is primarily a pediatric problem,
with a bimodal age distribution of the first year of life and

Image 1. Ultrasound of the spermatic cord demonstrates an edematous, heterogeneous extra testicular mass representing the twisted
spermatic cord, with whorled color flow, the “whirlpool sign”(white arrow) around a central axis. Immediately adjacent is the testicle
(white asterisk).
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early adolescence. Evaluation of testicular flow by color
and spectral Doppler is the primary method of diagnosis.1
However, evaluation with Doppler can be non-diagnostic
due to the presence of low-velocity blood flow. Direct
visualization of the spermatic cord by POCUS may elicit
the whirlpool sign or an echogenic mass twisted around a
central axis. As demonstrated by this case, whirlpool sign is
diagnostic of torsion and can help identify torsion when
Doppler is non-diagnostic.2,3 Thus, the whirlpool sign,
although not frequently mentioned in emergency medicine
literature, can be critical to the diagnosis of torsion in the
ED and should be an ultrasound finding known to all
emergency physicians.

CPC-EM Capsule
What do we already know about this clinical
entity?
The whirlpool sign is an important diagnostic
marker in the evaluation of suspected testicular
torsion by point- of-care ultrasound.
What is the major impact of the image(s)?
The whirlpool sign is a characteristic sonographic
finding indicative of testicular torsion.
How might this improve emergency
medicine practice?
Visualization of the whirlpool sign allows
confident diagnosis of testicular torsion.
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Image 2. Transverse ultrasound image of the left testicle obtained with a 15Mhz linear-array transducer using spectral Doppler demonstrates normal arterial wave form and flow (2A). Spectral Doppler of the right testicle (white arrow) demonstrates comparatively decreased systolic velocities with slowing of the upstroke (2B).
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[Clin Pract Cases Emerg Med. 2018;2(1):99-100.]

CASE PRESENTATION
A four-month-old female presented to the emergency
department after a witnessed fall from a high chair. She
landed on her head but did not lose consciousness. She did
not have any vomiting or altered mental status. There was
a palpable defect in her right parietal skull. Point-of-care
ultrasound (POCUS) demonstrated a large depression in
her parietal skull consistent with a depressed skull fracture
(Image 1). The fracture was confirmed by a non-contrast
computed tomography (CT) of the head (Image 2). The
CT was otherwise negative. The patient was admitted for
observation but was discharged after an uncomplicated
hospital course and was doing well at a follow-up visit.

CPC-EM Capsule
What do we already know about this clinical
entity?
We know that ultrasound is a modality with
excellent specificity for the diagnosis of skull
fractures.
What is the major impact of the image(s)?
Ultrasound can also be used to diagnose
depressed skull fractures in pediatric patients.
How might this improve emergency medicine
practice?
Ultrasound may aid in the diagnosis of
depressed skull fractures in pediatric patients.

DIAGNOSIS
Depressed skull fractures in neonates are typically
different from those in adults. The soft bone tends to buckle
rather than break. As such, they are often referred to as

Image 1. Point-of-care ultrasound demonstrating “ping pong” skull fracture (Image obtained using a liner probe, 13-6 megahertz).
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Image 2. Corresponding computed tomography with threedimensional reconstruction demonstrating “ping pong” skull fracture.
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CASE PRESENTATION				
An 84-year-old female status post-Mohs micrographic
surgery (MMS) presented to the emergency department (ED)
for evaluation after a syncopal episode. Surgical excision of a
scalp basal cell carcinoma occurred immediately prior to
arrival (Image 1). Hemostasis was achieved by both
cauterization and direct pressure. Within one minute, patient
experienced a 10-second syncopal episode and was hypoxic
(64% on room air). The patient arrived via ambulance with
blood pressure 108/56 mm Hg and 92% on 15 liters per
minute via non-rebreather. Crepitus was appreciated during
cardiac auscultation. We performed a focused cardiac
ultrasound (Image 2).

Image 1. Superficial basal cell carcinoma excision site on the
parietal scalp. The procedure also required an area of deep bone
curettage (black arrow).
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DIAGNOSIS					
Point-of-care cardiac ultrasound suggested acute air
embolism with right heart strain as the cause of the patient’s
syncope. An air embolism is a rare but serious complication of
any procedure that may involve venous or arterial vasculature.
Air emboli in the setting of MMS has previously been cited in
a dermatology case report.1 It has also been recorded in head
and neck surgery, dental surgery, and is a known complication
of seated-position neurosurgical operations.2-5 Complications
include, but are not limited to, coronary or cerebral infarct,
complete cardiovascular collapse, and death.6

Image 2. A subcostal cardiac view demonstrated normal left ventricle
(LV) contractility, decreased right ventricular (RV) contractility, and RV
dilation greater than 1.5 times the LV diameter. Copious hyperechoic
mobile bodies were noted within the right atrium (RA) and RV (black
arrow). A parasternal short view, not pictured, revealed LV septal inbowing during systole and diastole.
LA, left atrium.
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Acute Cardiac Air Embolism after Dermatologic Surgery
To our knowledge, this is the first case within the ED setting
to capture acute air emboli causing hemodynamic compromise
on point-of-care ultrasound (POCUS). We placed the patient
in reverse Trendelenburg while providing supplemental
oxygen which lead to real-time clinical improvement with
echocardiographic evidence (Image 3). Computed tomography
angiogram of the chest ruled out true pulmonary embolism. This
case further demonstrates the value of POCUS as a diagnostic
tool in the hemodynamically unstable patient. Although clinically
significant air emboli are rare, the need to consider the diagnosis
is critical. Recognition should prompt treatment with supine or
reverse Trendelenburg positioning while providing supplemental
oxygen and consideration of hyperbaric oxygen therapy.6

CPC-EM Capsule
What do we already know about this clinical
entity?
Acute air emboli may result in coronary or
cerebral infarct, cardiovascular collapse and
death without appropriate diagnosis and
treatment.
What is the major impact of image(s)?
To our knowledge, these are the first ED
ultrasound images to capture air emboli
causing hemodynamic compromise as well
as real-time clinical improvement with
echocardiographic evidence.
How might this improve emergency
medicine practice?
EM physicians must consider air embolus when
approaching a hemodynamically unstable
patient, particularly after procedures involving
venous or arterial vasculature.
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Image 3. Repeat subcostal view approximately 12 minutes later
revealed improved, but not resolved, right ventricle (RV) dilatation,
significantly decreased density of air bubbles in the RV (white
arrow), trace air bubbles in the left ventricle (LV). At this time, the
patient’s vital signs had normalized and her oxygen requirement
was significantly decreased.
RA, right atrium; LA, left atrium.
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The University of California, Davis School of Medicine, Department of Emergency
Medicine (EM) is conducting a faculty search for EM physicians in either a
clinician/educator or clinician/researcher track. Candidates must be residency trained in
EM with board certification/preparation and be eligible for licensure in California. At
least one year of post-training clinical experience and/or fellowship training is preferred.
Candidates are expected to enter at the Assistant/Associate level, commensurate with
experience and credentials. EM faculty members at UC Davis who have preference for
night shifts work fewer clinical shifts each month.
The University of California, Davis, Medical Center, one of the nation’s “Top 50
Hospitals,” is a 613 bed academic medical center with approximately 80,000
emergency department visits annually, including approximately 20,000 pediatric visits.
The emergency services facility opened in 2010 and is state-of-the-art. Our program
provides comprehensive emergency services to a large local urban and referral
population as a level 1 trauma center, paramedic base station and training center. The
department also serves as the primary teaching site for a fully accredited EM residency
program and eight different EM fellowship programs. Our residency training program
began more than twenty years ago and currently has 48 residents. The Department
has a separate area for the care of children and is one of the leading centers in the
Pediatric Emergency Care Applied Research Network (PECARN).
Salary and benefits are competitive and commensurate with training and experience.
Sacramento is located near the northern end of California's Central Valley, close to
Lake Tahoe, San Francisco, and the "wine country" of the Napa and Sonoma Valleys.
Sports enthusiasts will find Sacramento's climate and opportunities ideal.
Interested candidates should submit a letter outlining interests and experience, and
curriculum vitae to: recruit.ucdavis.edu/apply/JPF01809
Erik Laurin MD, Professor and Search Committee Chair (eglaurin@ucdavis.edu)
UC Davis Department of Emergency Medicine
2315 Stockton Blvd., PSSB 2100
Sacramento, CA 95817
The University of California is an affirmative action/equal opportunity employer.
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