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CASE PRESENTATION

A 55-year-old male presented to a Level I trauma center
via ambulance with a complaint of bilateral lower extremity
weakness after falling. He stated he had slipped and fallen on
his buttocks while showering. He discovered he was unable
to stand, so he crawled to his bedroom and dialed 911. By the
time the paramedics arrived to his home, he had no sensation
or motor function below his knees bilaterally. A cervical collar
was placed by the paramedics and the patient was transported
to the hospital. Upon arrival, he continued to complain of pain
to his buttocks. He denied any chest pain, shortness of breath,
headache, syncope, abdominal pain, nausea, vomiting, or
upper extremity weakness. He denied any past medical history
or surgeries. He was not taking any medications and did not
have any allergies. His family history was noncontributory. He
denied smoking, alcohol, or any drug use.

Initial evaluation showed a well-developed, well-nourished
male in no acute distress with a cervical collar in place. Triage
vital signs were a temperature of 36.9° Celsius, heart rate of 77
beats per minute, respiratory rate of 23 breaths per minute, blood
pressure of 139/95 millimeters mercury and pulse oximetry of
100% on room air. His body mass index was 23.79 kg/m? His
head was normocephalic and atraumatic. His pupils were equally
reactive to light bilaterally with normal conjunctiva and sclera.
His extraocular movements were intact. On cardiovascular exam,
he had a regular rate and rhythm with normal heart sounds;
specifically, no murmurs were auscultated. His upper extremity
pulses were 2+ bilaterally, femoral pulses were 1+ bilaterally,
and no dorsalis pedis or posterior tibial pulses were appreciated
by palpation or with Doppler ultrasound. The patient was in no
respiratory distress and his lungs were without wheezes, rhonchi
or rales. His abdomen was soft and nontender with normal bowel
sounds and no rebound or guarding. He had normal rectal tone
but was not able to contract his anal sphincter on command.

Musculoskeletal exam had no cervical, thoracic or
lumbar midline tenderness and no step-offs were palpated.

He had normal range of motion throughout his bilateral
upper extremities. Neurological exam revealed normal
motor strength and reflexes throughout his bilateral upper
extremities, but he was unable to move any portion of his
bilateral lower extremities, including no ability to dorsiflex
or plantarflex his feet. Patellar and ankle reflexes could not
be elicited, and the plantar reflex was equivocal bilaterally.
He had normal upper extremity sensation bilaterally but no
sensory functions below his knees, including no sensation
between his great and second toes. The patient did not

have any nystagmus. He was alert and oriented to person,
place and time and had no cranial nerve deficit. His skin
was dry. His upper extremities were warm to touch and his
lower extremities were cool to touch. A focused assessment
with sonography in trauma (FAST) exam did not show any
abnormalities. His laboratory values are shown in Tables
1-3. Based on the suspicion of the clinician, an additional test
was done that confirmed the diagnosis.

CASE DISCUSSION

The first thing I noted was that this patient was brought to
the emergency department (ED) for bilateral lower extremity
weakness of such severity that he had to craw! out of the
bathroom. He reportedly has no sensation or ability to move
below his knees. There are two important things to note right
away: (1) this patient’s symptoms seemed to have happened
suddenly; and (2) they happened around the time off the fall.
The patient was routed by emergency medical services (EMS)
to a Level I trauma center because they presumed a traumatic
injury as the cause of his symptoms. However, I must not allow
diagnostic inertia - in this case imposed by the EMS team’s
assumption and the destination - to take hold. Keeping an open
mind, the question arises: Which came first? Did he fall and
then sustain neuromuscular weakness and numbness? Or did he
develop sudden neuromuscular weakness and numbness, causing
him to fall? My differential builds off of these two questions.
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Table 1. Hematology, chemistry and cardiac studies in patient with bilateral lower extremity weakness.

White blood cell count 19.6 K/mcL
Hemoglobin 10.8 g/dL
Sodium 142 mmol/L
Potassium 3.8 mmol/L
Chloride 109 mmol/L
Aspartate aminotransferase 31 units/L
Alanine aminotransferase 16 units/L
Alkaline phosphatase 59 units/L
Anion gap 17
Troponin <0.02 ng/mL

Hematocrit 32.3%
Platelets 190 K/mcL
Bicarbonate 16 mmol/L
Blood urea nitrogen 18 mg/dL
Creatinine 1.06 mg/dL
Glucose 158 mg/dL
Magnesium 1.8 mEq/L
Phosphorus 3.4 mg/dL
Lactate 6.6 mmol/L
CK MB 0.6 ng/mL

CK, creatine kinase; MB, muscle and brain.
*Normal range: 4-16.

Table 2. Urinalysis and toxicology screen.

Table 3. Coagulation studies and thromboelastography.

pH 6.0

Color Straw

Blood Trace

Glucose Trace
Acetaminophen <10.0 meg/mL
Salicylate < 1.0 mg/dL
Ethanol <10 mg/dL
Benzodiazepine Negative
Barbiturates Negative
Tricyclic Negative

Red blood cells
White blood cells
Bacteria

11-25 count/uL
0-2 count/uL
Trace

Squamous epithelial Negative
Amphetamine Negative
Cannabinoid Negative
Cocaine Negative
Methadone Negative
Phencyclidine Negative
Opiates Positive

The patient’s symptoms suggest that [ am well situated
in a neurologic “box” of possible diagnoses. Listing causes of
extremity weakness and numbness, I can begin with the central
nervous system and move outward. Stroke and intracranial
hemorrhage (traumatic or otherwise) come to mind, as well as
more insidious mixed brain and spinal cord disorders such as
multiple sclerosis or the central and peripheral nerve effects of
amyotrophic lateral sclerosis. In this list as well are brain and
spinal cord tumors, complex migraines with neurologic deficits,
seizures with Todd’s paralysis, and infectious possibilities such as

Prothrombin time 14.7 sec
International normalized ratio 1.1

TEG clotting time 3.1 minutes
TEG K time 1.1 minutes
TEG fibrinogen activity: (angle) 73.7 degrees
Activated partial thromboplastin time 28 sec

TEG coagulation index 3.5

TEG LYSE30 0.0%

TEG platelet aggregation: (MA) 66.3mm

TEG, thromboelastography.

meningitis and encephalitis.

Further down the central nervous system, injuries of the
spinal cord prevail. In this list are traumatic injuries such
as traumatic disk herniation with sciatica, as well as spinal
fractures and the spectrum of cord injuries such as Brown-
Séquard’s hemisection, anterior and posterior traumatic
cord injuries, cord contusion and spinal cord injury without
radiographic abnormality. Added to this list are transverse
myelitis, spontaneous or traumatic hemorrhage compressing
the spinal cord, various causes of loss of circulation to the
spinal cord such as embolism or vascular rupture, the dreaded
epidural abscess, and the feared cauda equina.

In the peripheral nervous system I consider distal nerve
disorders such as Guillain-Barré, neuromuscular endplate
disorders, and myasthenic crisis, to name a few.

Furthermore, I cannot forget the toxic, metabolic,
and endocrine causes of neurologic dysfunction as well.
Hypokalemic periodic paralysis, severe hypo/hypernatremia,
hypo/hypercalcemia, hypophosphatemia, hypoglycemia,
hyperglycemic nonketotic syndrome, botulinum toxin, and
ciguatera poisoning are all of concern.
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With my differential in hand, I tackle the remainder of the
history — which is significantly insignificant. While this could
mean he hasn’t seen a doctor in the last 55 years of his life, I
will take it at face value. Unless it is a new diagnosis, this lowers
suspicion for more chronic disorders, which one would imagine
should have at least hints of symptoms before this point.

In the patient’s review of systems there is much to
highlight. He had no fevers or recent illnesses or cold
symptoms, lowering infectious causes such as an epidural
abscess on my differential and decreasing my worry for
Guillain-Barré (though the timing of illness to onset of
symptoms may be prolonged). Suspicion for meningitis and
encephalitis is also lessened with this information.

He notes lower back and buttock pain, but no headache,
seizure, syncope, or lightheadedness. Also his weakness
and numbness is bilateral. This particular set of information
shuffles diagnostic likelihoods in my differential considerably.
Lower back and buttock pain may be expected after a fall,
and potentially escalates traumatic injury on my differential
diagnosis list. In an alert patient without any headache, the
patient is unlikely to have a complex migraine with neurologic
deficit or intracranial bleeding. Todd’s paralysis is essentially
removed from my thought process without a seizure.
Suspicion for meningitis and encephalitis is similarly lowered
without headache. The possibility of thromboembolic stroke
is also lessened as few strokes can cause bilateral symptoms,
and those that do would be presumably large-area strokes with
multiple vessel occlusions likely affecting more than just the
lower extremities.

I have whittled my differential diagnoses considerably
with history alone. Some questions still remain unanswered,
however. Exactly what areas of the body are affected by
“numbness” and “weakness?”’ Are they equal bilaterally or
is one side worse than the other? Does the deficit follow a
dermatomal distribution? Are there signs of spinal cord injury?
Are the patient’s symptoms improving? I remind myself of
the increased reflex spasticity in upper motor neuron lesions
compared to lower motor neuron lesions and hope that I can
find a reflex hammer (or suitable approximation) nearby. I
move on to the physical exam and specifically the neurologic
examination to help answer these questions.

On initial review, aside from mild blood pressure
elevation and respiratory rate elevation, vitals are essentially
normal. I focus intently on the patient’s trauma and neurologic
examinations. Of particular note, the patient has no spinal
tenderness on exam and no palpable step offs/injuries.

This goes against traumatic spinal cord injury but does not
completely remove it from my thought process. Traumatic
fracture or subluxation and related entities such as cord
transection move down slightly in my differential.

In terms of motor function, the patient has normal tone
on rectal exam but is unable to squeeze on command, and his
lower extremities are completely unable to move distal to the

knees. He is also reportedly completely devoid of sensation
in the same area. This is extremely important information,
because while neurologic deficits below the knees could be
due to a range of central or peripheral issues, the fact that
his voluntary rectal muscle control (controlled by the sacral
nerves) is affected as well allows me to conclude that his
deficits are dermatomal at the lumbar 4-5 (L4-5) vertebral
level and below. Could there be such a significant spinal cord
injury without palpable abnormality? Perhaps in the case
of contusion and hemorrhage. I again seem to be pointed to
traumatic injury of the cord and move this set of diagnoses
higher on the differential list. That is, until the peripheral
cardiovascular exam...

The patient has normal upper extremity pulses but
decreased femoral and absent dorsalis pedis and posterior tibial
pulses. The patient has no diagnosed medical problems and no
previous report of arterial disease (cardiac or peripheral). Why
then does he have absent distal lower extremity pulses in the
same areas he has acute neurologic complaints?

Looking at his lab work, a lactic acid of 6.6 supports that
these findings are likely related to an acute injury resulting in
ischemia (while his otherwise nonspecific labs help remove a
significant portion of the toxic and metabolic components of
my differential).

Immediately, alarm bells ring in my mind as an acute
loss of pulses sends shockwaves through the differential,
removing or significantly deprioritizing a considerable
fraction of potential diagnoses. Disease processes that don’t
include vascular abnormalities are completely removed
from my mind in this instance, eliminating cauda equina,
Guillan-Barré, transverse myelitis, brain tumors, distal neuron
or endplate disorders, and the like. In breaking down the
possible diagnoses for acute loss of pulses, I remember the
four essential vascular causes by introducing the mnemonic
“RODE.” I must test the patient’s symptoms and physical
exam findings against these possibilities:

e Rupture

e  Occlusion (includes thromboembolism)

e Dissection

e External compression (includes compartment syndrome)
Rupture

It is possible a ruptured abdominal aortic aneurysm (AAA)
could present with loss of pulses and ischemia. However, the
history doesn’t fit the classic story of AAA rupture. The patient
has no abdominal pain that is typically associated with the
disease and no history of hypertension or connective tissue
disease, which are typically needed for an aneurysm to develop.
In a significant rupture causing vascular and neurologic
deficits, I would expect the patient to show signs of shock or
sudden blood loss on exam, such as hypotension, pallor, and
diaphoresis, of which there is no mention.
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Also, while this diagnosis would explain his diminished
femoral pulses and absent pedal pulses, it would not necessarily
explain the dermatomal distribution of his neurologic deficits - if
the patient has femoral pulses, we would expect the blood flow
to the spinal arteries (which have a more proximal takeoff on
the aorta) to continue to be adequate. An alternative and perhaps
more reasonable explanation would be that if the patient did
fracture and sublux his lumbosacral spine in the fall, he could
have completely torn the radiculolumbosacral arteries or posterior
spinal arteries feeding the spinal cord. This would account for
the dermatomal distribution of his symptoms but it would not
explain why the pulses were diminished in the lower extremities.
Furthermore, there was no significant step off palpated in the
spine exam to corroborate this line of thinking.

Occlusion and Dissection

In considering dissection and thromboembolic disease, I
have to take anatomy into account. The legs are individually
supplied by the femoral arteries (rising from the iliac arteries),
which split into the superficial and common femoral arteries and
then divide further as you get more distal. Multiple distal emboli
as the cause of the patient’s symptoms are a possibility. However,
the patient has intact but diminished femoral pulses, signifying
the vascular abnormality begins more centrally. A large complete
central thrombus or dissection is possible, but this should make
femoral pulses disappear and you would expect more signs
of severe ischemia to the lower extremities such as mottling,
cyanosis or pallor, and more lower extremity pain as well. If there
is an occlusion or dissection, it is likely only partial.

External compression

Could the patient have bilateral lower extremity
compartment syndrome? Aside from no reported lower extremity
trauma or crush injury and no swelling on exam, I consider the “5
P’s” of this diagnosis:

Pain

Pallor
Poikilothermia
Paresthesias
Pulselessness

The patient has only three of the 5 P’s— poikilothermia,
paresthesias, and pulselessness. He is not complaining of
significant pain to his lower extremities and there is no reported
mottling or pallor of the skin. While you don’t need all five signs
to make a diagnosis, pulselessness is typically a late finding
occurring after the others. This diagnosis is unlikely.

So using the mnemonic, I have tackled each vascular
abnormality on its own and come up with little to explain
diminished blood flow to the lower extremities leading to his
neurologic symptoms. Remember the patient’s neurologic deficits
appear to have a dermatomal distribution localized to the L4-5
level and below, meaning there must be spinal cord involvement.

How then can I marry the vascular finding of diminished
pulses and neurologic findings of an insult at the L4-5 spinal
cord: By narrowing my gaze directly to the site where the two
unite — the vascular supply to the spinal cord.

With all other options on my differential accounted for, the
combination of vascular symptoms and dermatomal distribution
of neurologic abnormalities leads me to the only conclusion that
will explain all symptoms — the patient has a loss of blood flow to
the spinal cord at the L4-5 level. So which of the four “RODE”
possibilities for loss of blood flow would account for that?

Based on the patient’s complaint of low back pain without
significant traumatic injury, and the finding of diminished pulses
distally, this spinal cord infarction is most likely from an aortic
dissection occluding the spinal arteries and partially extending
into the iliacs. When considering dissection, point-of-care
ultrasound (POCUS) can help diagnose this condition; however,
it is limited to anatomically accessible portions of the great
vessels, is provider and experience dependent, and is more prone
to error or missed diagnosis. Given this low sensitivity, a positive
POCUS is useful to mobilize a surgical and/or vascular team
quickly but may not adequately demonstrate the extent of disease;
and a negative ultrasound cannot rule out the diagnosis. The test
of choice, therefore, is a computed tomography angiogram (CTA)
of the chest, abdomen and pelvis.

CASE OUTCOME

A CTA of the patient’s chest, abdomen, and pelvis revealed
a large Type A aortic dissection with hemopericardium. This
patient’s dissection extended into the great vessels of the neck and
the descending aorta. The dissection extended into the right renal,
celiac, and superior mesenteric arteries with thrombosis of the
lower abdominal aorta and left iliac artery. The thrombosis likely
caused decreased flow to the spinal arteries and was the source of
the patient’s lower extremity weakness. Cardiothoracic surgery
and vascular surgery were immediately notified, while infusions
of esmolol and nicardipine were started to slow the patient’s heart
rate and lower his blood pressure.

The patient underwent emergency surgery for the placement
of a thoracic endovascular aortic graft into the descending
aorta and an ascending interposition graft. His aortic valve was
re-suspended and the patient was given a left femoral to right
femoral bypass with right iliac angioplasty and stenting (Image).
He also required bilateral lower extremity fasciotomies. The
patient did well during the immediate post-operative period and
had closure of his fasciotomies a few days later. He was treated
with beta blockers and amiodarone for blood pressure and rhythm
control. A month after his initial presentation, he was discharged
to home with regular home health visits.

RESIDENT DISCUSSION

Aortic dissection is a life-threatening emergency with
high rates of morbidity and mortality. Since this illness is
rapidly fatal, the incidence is difficult to obtain. However,
some studies have noted the incidence to be about two to 3.5
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Image. Multiple three-dimensional reconstruction views of computer tomography angiogram of the aorta demonstrating the thoracic
endovascular aortic graft (1) into the descending aorta, and an ascending interposition graft (2). Including the left femoral to right

femoral bypass graft (3), and right iliac stent (4).

cases per 100,000 people.'~* The mean age of a patient with
acute aortic dissection is 63.1 years and about two thirds of
patients are male.*® Women with dissections tend to be older
and have higher mortality rates than men.® The most common
pathophysiologic process that occurs is an intimal tear,

which creates a false lumen where blood can propagate in an
anterograde or retrograde fashion. Intimal tears can also arise
from atherosclerotic ulcers or a traumatic injury.*’

The patients usually have a history of hypertension
among other risk factors, which include prior cardiac surgery,
atherosclerosis, connective tissue disorders such as Marfan
syndrome or Ehlers-Danlos syndrome, family history, and
known aortic aneurysm.**1° Although the classic presentation
has been described as chest pain that is tearing or ripping in
nature, the abrupt onset of severe, “worst-ever” pain is the
most common historical finding (90%).*%° Presentations can
vary because the false lumen can occlude any of the branching
arteries along the aorta. Patients can present with chest pain
radiating to the back or abdomen, but they can also have
chest pain radiating below the diaphragm, chest pain with
neurologic deficits, or chest pain associated with syncope and
pulse deficits.”!! There are reports of acute aortic regurgitation,
myocardial ischemia or infarction, heart failure and shock,
pericardial effusion and tamponade, paraplegia secondary to
spinal cord malperfusion, and mesenteric ischemia.

Initial testing such as chest radiography (CXR) or

electrocardiogram can be very nonspecific. The classic
presentation of mediastinal widening or abnormal aortic contour
were absent in 37.4% of patients; thus, a CXR is not sensitive
enough to definitively exclude a dissection.* If a patient is
determined to be high risk, a negative CXR should not delay you
from obtaining definitive aortic imaging. Electrocardiography can
be normal or show nonspecific changes in 31.3% of patients.*!!
Other diagnostic modalities such as echocardiography or
magnetic resonance imaging/magnetic resonance angiography
(MRI/MRA) can detect an aortic dissection, but CTA is the
diagnostic test of choice. The sensitivities and specificities of
all three modalities approach 100%.! The advantages of a CTA
include the almost universal availability, short acquisition time,
and high accuracy. A potential pitfall is to focus imaging on one
body region. Because a dissection can occur at any point along
the aorta, a complete evaluation has to include imaging of the
chest, abdomen, and pelvis.

The classifications that are used to characterize the type of
aortic dissection are the Stanford, DeBakey, and Svensson.'?
In the Stanford classification, which is more commonly used,
Type B dissections involve the descending aorta whereas Type
A involve the ascending and possibly the descending aorta.
Irrespective of the anatomic location of the dissection, the
American Heart Association (AHA) recommends urgent surgical
consultation.! Both Type A and Type B aortic dissections require
aggressive medical management including blood pressure
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reduction with beta blockers, or non-dihydropyridine calcium
channel blockers intravenously to reduce the shear forces and
aortic wall stress.'? Most patients with Type A aortic dissections
are managed surgically'? and approximately 80% of Type B
dissections are treated medically.* The mortality rates continue to
be high despite advances in imaging and medical therapy.

The AHA and the American College of Cardiology (ACC)
in 2010 proposed the Aortic Dissection Detection Risk Score
that risk stratified patients based on low, intermediate, and high
probability of aortic dissection.! Subsequent studies have shown
that 4.3% of patients with aortic dissection were classified as
low risk using this risk-scoring system.'* The American College
of Emergency Physicians’ guidelines recommend against using
these clinical decision rules, and suggest that the decision to
pursue a further workup should be at the discretion of the treating
physician (Evidence level C)." There have been studies to
evaluate the use of D-dimer for screening individuals if clinical
suspicion exists for aortic dissection; however, the AHA and the
ACC do not recommend routine serum D-dimer screening for
patients being evaluated for aortic dissection.!

FINAL DIAGNOSIS
Aortic Dissection

KEY TEACHING POINTS

1. Aortic dissection is a life-threatening medical emergency
with a variety of presentations. Abrupt onset of severe
chest pain is the most common presenting symptom.

2. Chest pain associated with syncope, neurologic deficits or
any pulse deficits should raise suspicion for aortic dissection.

3. Imaging modalities include CTA, echocardiography, and
MRI/MRA. CTA is fast, accurate, and widely available. It
is the diagnostic test of choice.

4. Once an aortic dissection is confirmed, prompt surgical

consultation and aggressive medical management is required.
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CASE PRESENTATION

In the middle of the night, a young male with no
significant past medical history presented from a local
detention facility with an unusual chief complaint —
entrapment of his right hand in the cell’s stainless steel toilet
basin. The circumstances leading to this complaint were
unclear, and the hand had been in the toilet for approximately
three hours at the time of arrival. When detention facility staff,
including a plumber, were unsuccessful in freeing the hand,
the patient and the entire toilet and sink assembly were

transported to our emergency department (Image). To assist
efforts to safely remove the hand, a plain radiograph identified
its location with respect to the toilet’s inner structure (Image).
While preparations were being made to cut the toilet with
a power saw, approximately 500mL of ultrasound gel was
applied to the basin and allowed to seep into the outflow tract.
Using firm manual traction, the patient’s hand was then safely
freed. Physical exam of the liberated hand revealed water
aging but no other anatomical, functional, or sensory
abnormalities. A subsequent (more traditional) series of plain

A)l

Image. The patient’s right hand and intact sink / toilet assembly (Panel A) on the stretcher in the trauma bay; the Iaterél view radiograph of the
entrapped hand (blue arrow — shaft of radius; black arrow — metacarpals; red arrow — distal tips of fingers) inside the toilet (Panel B).
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radiographs revealed no acute osseous injury; and laboratory
analysis, including creatinine phosphokinase levels, were
within normal limits. The patient and intact toilet were
subsequently discharged to the detention center.

DISCUSSION

While using a toilet may seem like a benign common
process, injuries do occur.!”® Alternatively, hand injuries are
one of the most common complaints of prisoners requiring
medical attention.*® Regardless of patient population, this case
demonstrates an unusual marriage of hand and toilet injuries
requiring medical intervention. The use of ultrasound gel to
liberate the patient’s hand is an excellent example of the
“thinking on your feet” skillset that makes our profession both
challenging and enjoyable.
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CPC-EM Capsule

What do we already know about this clinical
entity?

As emergency physicians, we know people
often get their hands or other appendages
entrapped in usual manners and places. They
come to us for help.

What is the major impact of the image(s)?
The current image demonstrates an
unusual manner of manual entrapment
with an unorthodox use of lubrication and
radiographs. We can provide solutions.

How might this improve emergency
medicine practice?

The ability to maintain professional composure
while thinking on our feet and outside the box
defines a successful emergency physician.
These cases also make the job fun.
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Presentations to the emergency department (ED) can often appear to be simple and common.
Only when a physician begins to think outside the box when confronting what seems to be a simple
condition can a life-threatening situation be avoided. This case provides insight into a common
chief complaint seen everyday in the ED — “sore throat.” Not until the patient was seen on several
subsequent encounters was a further work-up initiated and the diagnosis made. [Clin Pract Cases

Emerg Med. 2017;1(4):280-282.]

INTRODUCTION

A six-year-old female presented to an emergency department
(ED) with chief complaint of sore throat. On initial encounter she
was diagnosed with viral pharyngitis and sent home. She
presented several days later with continued sore throat and was
again diagnosed with viral pharyngitis and discharged home. It
wasn’t until a third visit that a more thorough work-up was
completed and demonstrated suppurative thyroiditis. This rare
medical condition is due to a bacterial infection located in the
thyroid gland. Treatment requires antibiotic therapy and
sometimes surgery.

CASE REPORT

A six-year-old female presented to a small rural ED with her
mother for a four-day history of sore throat and fever. Fever at
home was reported as high as 102 degrees Fahrenheit. The
mother had been treating her child’s symptoms with over-the-
counter acetaminophen and cold medicine. There was additional
report of ear pain and a mild cough. There were no complaints of
abdominal pain, urinary symptoms, or rash. Immunizations were
reported as up to date. The patient had recently been seen by her
pediatrician and had a rapid strep screen that was negative. There
was no significant past medical history, surgical history, or
allergies. The child took no scheduled medications at home.
Reviews of systems were negative.

On initial presentation, triaged vitals were temperature 102.7
degrees Fahrenheit, heart rate 112 beats per minute (bpm) and
blood pressure 97/72 mmHg. The child was awake, alert, and
interactive. On exam, no significant posterior pharyngeal

erythema or tonsillar exudates were noted. Bilateral ear canals
were patent with no tympanic membrane abnormalities. There
were no other noteworthy physical exam findings. Based on the
history and physical exam, the patient’s pharynx was re-swabbed
for rapid strep and she was given ibuprofen for her fever. The
rapid strep throat screen resulted negative. She was diagnosed
with viral pharyngitis and was discharged home with follow-up
with her pediatrician in two days.

Six days later the patient presented a second time. This time
the chief complaint was worsening sore throat and swollen hard
neck. Temperature on arrival was 101.6 degrees Fahrenheit, heart
rate 156 bpm, blood pressure 112/83 mmHg, and respiratory rate
20 breaths per minute. Pertinent exam findings were anterior neck
that was firm and with fullness with palpation. Diffuse cervical
lymphadenopathy was present. Patient was able to flex and
extend her neck normally. No tonsillar exudates or erythema
noted. Tympanic membranes were clear with patent canals
bilaterally. Another rapid strep screen and culture were collected
and recorded as negative. Radiographs of the chest and soft tissue
of the neck were read by radiology as no acute findings. A
mono-spot test resulted negative. Complete blood count (CBC)
showed white blood cells (WBC) 19.1 K/uL; high end of assay
was 11,000 K/uL. The patient was diagnosed with pharyngitis
and was administered dexamethasone and amoxicillin/
clavulanate. She was discharged to home with a prescription for
amoxicillin/clavulanate and prednisolone and directed to follow
up with her pediatrician.

Several hours later the attending emergency physician
contacted the family to inquire how the child was doing post
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discharge. When the mother reported that her child was vomiting,
she was told to return to the ED. A third time to the ED, seven
hours after recent discharge, the patient presented clammy and
diaphoretic. Heart rate was 58bpm, blood pressure 123/61
mmHg, temperature 97.9, and respiratory rate 16 breaths per
minute. CBC showed WBC 21.1 K/uL. Basic metabolic panel
was within normal limits of assay, as was a urinalysis. Anti-
streptolysin-O blood test was reported as negative. Thyroid-
stimulating hormone was ordered and reported as undetectable
and free T4 2.29 NG/DL elevated for this assay.

Computed tomography (CT) of the soft tissue of the neck
was completed and read by radiology as multiloculated
heterogeneous fluid and presence of a soft tissue lesion in the
left thyroid lobe measuring 2.8 x 3.5cm in axial cross-section
and about five centimeters in craniocaudal dimension (Images
1 and 2). Findings were most compatible with acute
suppurative thyroiditis.

DISCUSSION

Suppurative thyroiditis is a rare medical condition caused by
infection of the thyroid gland. Fewer than 100 cases are reported
in the literature each year.! The condition can be life-threatening.
The thyroid gland is usually resistant to infections due to a high
blood supply, rich lymphatics, iodine content, presence of a tough
capsule, and anatomical positioning.? The most common cause of
suppurative thyroiditis is from a pyriform sinus fistula connecting
the pharynx to the thyroid tissue resulting from a third or fourth
brachial arch anomaly during embryonic development, found in
up to 70% of cases.’ The left thyroid lobe is affected in roughly
90% of cases.?

.
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What do we already know about this clinical entity?
Suppurative thyroiditis is a rare medical condition, most
often caused by a pyriform sinus fistula connection from the
pharynx to the thyroid gland. The most common presenting
symptoms are sudden onset of pain and warmth near the
anterior neck. The preferred imaging modality is ultrasound
or CT. Treatment includes antibiotic therapy and surgical
correction.

What makes this presentation of disease reportable?

This presentation is reportable because of the disease
anomaly. The patient presented three times to an ED and
once with her primary care physician, before the diagnosis
was made. On most of those visits the chief complaint,

“sore throat,” was focused on rapid-strep tests that resulted
negative. It wasn t until the child presented with concerning
vital signs that a more thorough work-up was initiated.

This case reiterates that not all “sore throats” are simple
pharyngitis. When the exam and clinical tests do not match,
or if the patient is not improving, then a broader differential
should be considered.

What is the major learning point?

The emergency physician must keep an open mind and avoid
tunnel vision when evaluating patients who present for the
same complaint multiple times. Rare and dangerous medical
conditions may manifest as simple complaints such as vague
abdominal pain, chest pain or; in this case, sore throat.
Performing the same test with similar results on multiple
visits can miss life-threatening pathology.

How might this improve emergency medicine practice?
This case exposes a rare condition that presents as

a common complaint but is really a life- threatening
diagnosis. There are only a handful of cases seen each
vear. Understanding the presentations, mistakes of
previous providers, diagnosis, and proper treatment can
prevent medical complications and most importantly
provide quality care.

Most common bacteria found to cause suppurative
thyroiditis in children is Staphylococcus aureus, Streptococcus
pyrogenes, S. epidermidis, and Streptococcus pneumonia, in
descending order of frequency.? The disease is not isolated to
bacteria. Viruses, such as measles, influenza, enterovirus,

Image 1. Coronal computed tomography of the neck demonstrating Epstein-Barr, adenovirus, cytomegalovirus, echovirus and

multiloculated heterogeneous fluid (arrow) in the left thyroid lobe

mumps, can also cause infection.?
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Image 2. Saggital computed tomography of the neck demonstrating
multiloculated heterogeneous fluid (arrow) in the left thyroid lobe.

The most common presenting symptom is sudden onset of
pain with firm, tender, red, and warm swelling in the anterior
aspect of the neck.* Unfortunately, the risk of recurrent infections
from this connection is not well studied. Neck pain is usually
unilateral and will radiate to the ears. A detailed focused neck
exam is imperative when examining the patient. Differential
diagnosis should include adenoma, goiter, or cervical
lymphadenitis.? The patient from this case demonstrated an
overactive thyroid; however, most cases are euthyroid.

The preferred imaging method for diagnosing this condition
is ultrasound.’ If visualized, the abscess should be aspirated or
surgically drained. Ultrasound will most commonly reveal
unilobular swelling with an ill-defined heterogeneous hypoechoic
lesion’. CT of the neck and magnetic resonance imaging are
generally not needed unless ultrasound is not available (as in our
case), or if the clinician suspects a mediastinal etiology.®
Sometimes radiographs of the neck can be useful in looking for
evidence of tissue edema or subcutaneous air.

The management of suppurative thyroiditis is not well
studied since there are not many cases diagnosed. Primary
therapy is surgical correction of the fistula tract anomaly, if seen
on imaging, and drainage of the abscess . Antibiotic therapy
should be initiated to include broad-spectrum coverage with
clindamycin, amoxicillin-clavulanate, piperacillin with
tazobactam, carbapenems, or metronidazole plus either a
macrolide or amoxicillin.?

CONCLUSION

The importance of this case is to recognize that not every
sore throat is simply pharyngitis. Other causes should be included
in the differential. The patient presented febrile with concerning
vital signs and was examined three times before the diagnosis
was established. Most rapid strep screens today are 95% specific

and between 70-90% sensitive for Group A streptococcus.” Even
if the patient has a negative strep screen the clinician should look
to other etiologies when the physical exam does not match the
diagnostic test. In this case not once were signs of strep
pharyngitis, such as pharyngeal erythema or exudates,
documented. Instead, signs of swollen hard neck and anterior
neck fullness were made. If the neck exam demonstrates findings
of more concerning etiologies, suppurative thyroiditis should be
included the differential. Ultrasound, which is relatively
inexpensive and easy to perform and will not expose the child to
unnecessary radiation, should be used if available.
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A 40-year-old commercial fisherman presented with a blistering second degree burn to the right

arm after handling a dredged and undetonated World War I-era sulfur mustard artillery shell. He
sustained isolated second degree cutaneous injury requiring wound care and skin grafting. Sulfur
mustard, or dichlorethylsulphide, is a vesicant chemical warfare agent that causes significant
cutaneous chemical burn and is managed with burn wound care. Long-term effects include cosmetic
disfigurement and increased risk of developing cancer. Sulfur mustard exposure is a rare but
devastating injury when discarded artillery shells are encountered in coastal waters. [Clin Pract

INTRODUCTION

Sulfur mustard, or mustard gas, was a common toxicological
exposure among soldiers fighting in World War I, causing severe
burns and long-term disfiguration. After World War I, World War
11, and until 1970, coastal dumping of unwanted munitions,
including shells filled with chemical agents, was commonplace.
This practice left an estimated 64 million pounds of nerve and
sulfur mustard agents at the bottom of the coastal waters along
with countless other chemical agents and undetonated shells.!? Of
these agents, sulfur mustard may be the most hazardous in
accidental exposure because of its ability to form a solid or
semi-solid material that persists for decades.® Sporadic cases of
dredged artillery shells along the Atlantic coast have occurred in
recent years, making sulfur mustard exposure a patient
presentation of which physicians should be aware.

CASE REPORT

A 40-year-old commercial fisherman with no medical
problems was working on a clamming boat 30 miles off the
coast when he dredged up a World War I-era artillery shell. He
handled the undetonated shell without protective equipment and
threw the shell back into the water with his right arm. Within an
hour of exposure to the yellow liquid contained in the shell, he
developed pain, redness, and blistering from the right hand to
the elbow. He immediately sought treatment at the emergency

department of a local hospital and was transferred to a burn
intensive care unit (ICU).

Upon arrival to the burn ICU, his vital signs were a heart rate
of 48 beats per minute, blood pressure of 123/75 mmHg, and
oxygen saturation of 98% on room air with a normal respiratory
rate. A skin exam revealed 5% total body surface area second-
degree partial thickness and first degree burns of the lateral aspect
of the right upper arm. His face had no burns, mucous
membranes were normal and moist without signs of irritation,
lungs were clear to auscultation, and abdominal exam was
normal. Laboratory studies were normal other than baseline
normocytic anemia.

The patient’s injury was consistent with cutaneous sulfur
mustard exposure that had likely leaked out of the old shell he
had dredged earlier in the day. He was initially treated with
wound debridement and dressing changes with silver sulfadiazine
ointment. Split thickness skin grafts to multiple sites over the
right arm were performed several days after exposure. The patient
was subsequently discharged from the burn service in stable
condition with outpatient follow-up.

The incident was reported to the Department of
Environmental Protection, which then involved the U.S. Coast
Guard, Food and Drug Administration, and Delaware Department
of Natural Resources and Environmental Control. The fishing
vessel was evaluated but no hazardous materials were found.

Volume I, No. 4: November 2017

283

Clinical Practice and Cases in Emergency Medicine



Sulfur Mustard Exposure from Dredged Artillery Shell

Otter et al.

Since the clams from the vessel had already been delivered to a
seafood processing center, over 700 cases of clam chowder were
recalled and discarded because of concern for contamination.

DISCUSSION

Sulfur mustard, or dichlorethylsulphide, dates to before the
nineteenth century, when it was used as a pesticide and was
explored unsuccessfully for use as a chemotherapeutic agent.*®
World War I was the debut of sulfur mustard as an agent of
chemical warfare. Exposure was most often cutaneous, causing
painful blisters, permanent physical disfigurement, and significant
psychological stress. Sulfur mustard was used against civilians in
the Traq-Tran War of the late 1980s.%7 It is speculated that U.S.
troops were exposed to sulfur mustard in the Gulf War, but no
definitive evidence has been found.® Sulfur mustard production in
the U.S. ceased in 1968; howeyver, it has since been stored in
several sites across the country. Although these sites are guarded
and precautions are taken against exposure, multiple incidences
of accidental exposure have been reported.*

Sulfur mustard is a potent, lipophilic alkylating agent that
causes blistering of the skin and mucosal surfaces leading to pain
and disfigurement. When used in the world wars, troops were
taught to recognize the distinct scent of sulfur mustard and taste
of garlic to indicate active exposure. Troops were trained to don
gas masks to prevent inhalational injury but cutaneous chemical
burns would still occur. Cutaneous exposures most severely affect
areas that are rich with eccrine and sebaceous glands on the
human body, including the face, axillae and groin, due to its
lipophilic nature.*> Upon skin- or mucous-membrane exposure,
the chemical is directly absorbed, but injuries do not become
apparent until 30 minutes later or may be delayed as late as 48
hours after exposure. Extent of cutaneous injury is dependent on
duration of exposure, dose of agent, ambient temperature and
humidity of the environment or exposed surface.* Sulfur mustard
causes degeneration of the basement membrane, keratinocyte
death, and inflammatory changes. Apoptosis ensues and bullae
form, filled with yellow fluid.' Initially, melanocytes are
stimulated, leading to hyperpigmentation, followed by sloughing
of skin and hypopigmentation as skin heals.*>*

With more significant exposure or when exposed to its liquid
form, sulfur mustard can also affect the respiratory tract, eyes,
gastrointestinal tract and hematopoietic system. Inhalation of
sulfur mustard causes airway inflammation, epithelial damage
and necrosis. These injuries manifest as cough, hoarseness,
hemoptysis, excess sputum production, and, in more severe high
concentration exposures, pulmonary edema, bronchopneumonia
and acute respiratory distress syndrome. Acute manifestations of
ocular exposure include acute conjunctivitis, eyelid inflammation,
and photophobia. The high metabolic turnover of corneal
epithelium causes the eyes to be particularly sensitive to sulfur
mustard exposure. Recovery from symptoms due to mild
exposure occurs within a few days whereas significant contact
may result in temporary blindness. Gastrointestinal exposure has

CPC-EM Capsule

What do we already know about this clinical
entity?

Sulfur mustard, or dichlorethylsulphide, is a
vesicant chemical warfare agent that causes
significant cutaneous chemical burn and is
managed with burn wound care.

What makes this presentation of disease
reportable?

Sulfur mustard exposure is a rare but
devastating injury that may occur when
discarded artillery shells are encountered in
coastal waters.

What is the major learning point?

Sulfur mustard may be encountered in
clinical practice, and care should be taken in
decontamination, appropriate burn care of
lesions, and consideration for other injured
organ systems.

How might this improve emergency medicine
practice?

Emergency physicians should recognize signs of
cutaneous sulfur mustard exposure. It may alert
them to mass casualties and aid in preventing
further harm from secondary exposures.

been associated with immediate nausea and vomiting, abdominal
pain, and diarrhea. Sequelae of gastrointestinal exposure
described include the development of Barrett’s esophagus and
some malignancies.' In large cutaneous exposures or systemic
exposures, initial leukocytosis followed by leukopenia ensues.*

Sulfur mustard is proposed to exert its effects on the cell
through a number of suggested pathways. Its absorption leads to
an increase in free radicals and lipid peroxidation, ultimately
causing oxidative cellular injury and apoptosis. In one proposed
mechanism, sulfur mustard alkylates deoxyribonucleic acid
leading to activation of the intracellular repair enzyme
poly(adenosine diphosphate-ribose) polymerase (PARP). This
exhausts intracellular nicotinic adenine dinucleotide + (NAD+)
leading to decreased glycolysis, protease release and cell injury.
Upon cell death, proteases are released from the cell, causing
dermal-epidermal separation as blisters. In another proposed
mechanism, sulfur mustard inactivates glutathione, which leaves
the cell vulnerable to oxidative injury and leads to increased
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Image. Sloughing bullae of cutaneous sulfur mustard exposu_re.

intracellular accumulation of calcium and ultimately cell death.*
The etiology of acute and delayed toxicity of sulfur mustard
exposure is not fully elucidated.

The emergency physician may suspect an isolated
cutaneous sulfur mustard burn after obtaining a detailed
history of exposure, but in the absence of this information the
yellow fluid contained in the bullae and history of delayed
development of burn after exposure to a chemical may act as
clues to diagnosis. In a mass casualty scenario, reports of
garlic or onion smell at the scene with delayed presentation of
mucocutaneous injuries with the characteristic yellow fluid-
filled bullae may alert the clinician to sulfur mustard exposure.
When exposure to sulfur mustard is suspected, immediate
decontamination including removal of clothing and scrubbing
with soap and water is imperative. The yellow fluid within
sulfur mustard blisters may cause secondary cutaneous injury
upon rupture.*

Management is largely symptomatic treatment and
supportive care. Historical treatments such as topical
bicarbonate solution and chlorinated soda have been shown to
be of no added benefit over soap and water.” Cutaneous burns
are managed in a similar fashion to thermal burns with
debridement, antibiotic ointment, collagen-laminated nylon
dressings and fluid resuscitation as needed. Ocular injuries can
be treated with irrigation, antibiotics if secondarily infected,

=

¢

and analgesia. Respiratory symptoms are treated with
supplemental oxygen, prophylactic antibiotics, and if needed,
mechanical ventilation. Assessment of complete blood count
and liver function tests is prudent in the exposed individual
due to the potential for serious systemic effects.

Most patients with low concentration cutaneous exposure
will survive the injuries, but may go on to have extensive
scarring, as the median lethal dose (LD for cutaneous
exposure is 100mg/kg.* Sequelae include hypopigmented areas
and scars that can be disfiguring depending on location and
extent of injury. Long-term sequelae include development of
malignancies later in life, particularly in long-term, chronic low-
concentration respiratory exposures (such as in Japanese
sulfur-mustard factory workers).!%!1:12

The patient exposed to sulfur mustard in our case is
projected to have a full recovery, with possible scarring and
hypopigmented patches of skin of the right arm, but he will
most likely have better cosmesis than victims of decades past
due to optimized supportive care and skin grafting. He may
experience persistent neuropathic pain, which has been
described as a sequela of cutaneous exposure, due to cutaneous
afferent nerve damage.* The metabolite of sulfur mustard,
thiodiglycol, might have been detectable in his urine for two
weeks after exposure if tested, as has been observed in patients
with significant cutaneous exposures.*
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CONCLUSION

Emergency physicians should be aware of crucial
aspects of sulfur mustard exposures, given the potential for
exposure at stockpile sites, from inadvertent dredging from
the sea floor, or from its potential use as an agent of
chemical warfare. Clues for sulfur mustard injury include a
reported scent of onions or garlic at the exposure site and
the delayed development of bullous lesions containing
yellow fluid. Worsening cutaneous injury, pulmonary
symptoms or systemic toxicity may be delayed up to 48
hours. Decontamination with soap and water is imperative
to prevent further injury to the patient or the healthcare
providers. Debridement of cutaneous bullae may cause
further cutaneous injury from exposure to blister fluid.
Prophylactic antibiotics may be administered in patients
presenting with pulmonary symptoms, but care overall
remains supportive. Death from sulfur mustard exposure is
rare and usually related to large initial exposures or
secondary infection developing days to weeks after
exposure. After diagnosis, it is imperative to inform local
authorities to prevent further exposures.
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One rare complication of appendectomy is a retained appendicolith, which can become a focal point
for infection presenting hours to years after surgery. We present a case in which a 50-year-old male
presented to the emergency department with a small bowel obstruction one week post appendectomy.
A diagnostic laparoscopy was performed, and a necrotic appendiceal specimen containing a staple
line across the base as well as an appendicolith was removed. It is crucial to include rare surgical
complications in our differentials, alongside the more common pathologies when approaching and
treating patients with abdominal pain. [Clin Pract Cases Emerg Med.2017;1(4):287—290.]

INTRODUCTION

There is a myriad of post-operative complications from
laparoscopic surgery that we as emergency physicians may be
prone to dismiss due to the prevalence and less-invasive
nature of the procedure. The prevalence of laparoscopic
surgery, however, should force us to remain keenly alert and
aware of complications in both the acute and chronic state. It
is imperative for us to keep the possibility of not only
adhesions, but persistent infection of remnants (whether of
appendiceal stump or biliary tree), as well as the rarer
occurrence of retained surgical specimens, in our differentials
for our abdominal pain patients. In some cases these
pathologies may not present until decades later.'

CASE REPORT

A 50-year-old male with a past medical history of ulcerative
colitis on azathioprine and mesalamine, Clostridium difficile
colitis, and hernia repair, presented to the emergency department
(ED) with a chief complaint of abdominal pain, nausea and
diarrhea. The patient was one-week status post appendectomy
performed at an out-of-state hospital. Patient was readmitted to
the same hospital hours after the surgery with bloating and
abdominal pain, was kept overnight and discharged the next day.
Since the surgery, the patient had been experiencing worsening
abdominal pain, distention, and nausea, with one bout of emesis a
few days prior to presentation in our ED. On the day of

presentation, the patient experienced three episodes of water
diarrhea, night sweats without fever, and intermittent passage of
flatus. An outpatient acute abdominal series performed the
morning of presentation demonstrated numerous dilated small
bowel loops with air-fluid levels suggestive of small bowel
obstruction with no free air (Image 1).

Physical exam revealed an afebrile, uncomfortable-
appearing male with abdominal distension and decreased
bowel sounds throughout. He had generalized tenderness to
palpation with no guarding or rigidity. Despite this
presentation, his vital signs and initial blood work were
unremarkable. A one-liter normal saline fluid bolus was
administered and a nasogastric tube was placed with 200mL of
nonbilious output. The patient refused anti-nausea or pain
medication. After discussion with the general surgeon,
computerized tomography (CT) of the abdomen and pelvis
with intravenous (IV) contrast was performed for further
investigation of a suspected intra-abdominal abscess in
addition to a small bowel obstruction. Imaging demonstrated
abnormal wall thickening along the cecum with dense fluid
within the cecum concerning for hemorrhage, as well as a
mildly distended small bowel loop in the left anterior
abdomen. There was a surgical staple line adjacent to the
inferior portion of the loop. Contiguous with the staple line
was a small tubular density filled with air and a single
calcification (Image 2).
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Image 1. Abdominal radiograph with numerous dilated small
bowel loops with air-fluid levels.

Based upon these findings, there was concern for retained
appendix in addition to small bowel obstruction and intra-
abdominal abscess. Antibiotic coverage with IV piperacillin/
tazobactam was started and the patient was admitted to
general surgery. Diagnostic laparoscopy was performed that
day, and in the operating room inflammation of the parietal
peritoneum was noted as was a large purulent pocket located
below the patient’s largest prior periumbilical port site.

Additionally, a necrotic appendix was visualized and removed.

Further examination demonstrated that the appendix specimen
contained a staple line across the base of the appendix
containing an appendicolith (Image 3). The patient was
discharged seven days post operatively after resolution of a
post-operative ileus. He followed up outpatient with general
surgery eight days after discharge and reported no further
complaints. Pathology report from the specimen retrieved
during surgery was consistent with appendiceal tissue.

DISCUSSION

Appendicitis is a common surgical emergency with over
270,000 appendectomies performed in the United States each
year.? Although open appendectomies are still performed, the
laparoscopic approach is becoming the preferred treatment of
acute appendicitis. Benefits of laparoscopic appendectomy
include shorter hospital stays, decreased requirement of
postoperative analgesia, and earlier return to work when
compared with open appendectomy.’ While laparoscopic
appendectomies are less likely to have wound infections, the
rate of intra-abdominal abscesses is increased compared to
open appendectomies.*

CPC-EM Capsule

What do we already know about this clinical
entity?

Appendicitis is a common surgical emergency
with over 270,000 appendectomies performed
in the U.S, each year. Two rare complications
of appendectomy are stump appendicitis and
retained appendicoliths.

What makes this presentation of disease
reportable?

Over the past 40 years, there have been 30
reported cases in the literature of retained
appendicoliths causing intra-abdominal
abscesses.

What is the major learning point?

Retained appendicoliths can have unusual
presentations and present with complications
days to years after surgery. We present a rare
presentation of small bowel obstruction caused
by an intra-abdominal abscess that developed
from a retained appendicolith.

How might this improve emergency medicine
practice?

This case serves as an important reminder to
include these rare surgical complications in
our differentials, alongside the more common
pathologies, when approaching and treating
patients with abdominal pain.

Two rare complications of appendectomy are stump
appendicitis and retained appendicoliths. Patients may present
hours to years after surgery. Stump appendicitis is caused by a
retained appendicular stump. A 60-year review of medical
literature found a total of 57 reported cases of stump
appendicitis.’ Presentation is similar to appendicitis, although it is
not usually considered in differential diagnoses as patients report
a history of a prior appendectomy. Of the known cases, patients
presented a mean of 108 months after appendectomy; 34.5% of
cases had been performed with a laparoscopic approach and
65.5% had undergone an open appendectomy.’ Treatment
requires surgery to remove the remnant of the appendiceal base.

An appendicolith is a collection of fecal debris and
calcium salts residing in the appendix that can lead to acute
appendicitis. With increased use of CT, they are becoming a
more common incidental finding. An extraluminal fecalith,
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Post-operative Appendix Specimen Retention

Image 2. Coronal computerized tomography of the abdomen
and pelvis. An air-filled tubular density with a single calcification
and staple line is visible adjacent to a distended loop of small
bowel (arrow).

however, is a focal point for infection and should cause
concern for appendiceal perforation. Over the past 40 years,
there have been 30 reported cases in the literature of retained
fecaliths causing intra-abdominal abscesses.® Appendicoliths
can be retained secondary to rupture of the appendix prior to
surgery or from failure of their removal during surgery.
Retained appendicoliths can have unusual presentations with
one documented case of an empyema caused by an
appendicolith that ventured into the chest cavity.” Other
unusual cases include a tubo-ovarian abscess secondary to
migration of the appendicolith into the right fallopian tube and
a case presenting as a retroperitoneal abscess two-years status
post laparoscopic appendectomy.®! Management of retained
fecaliths requires drainage of the abscess and surgical
removal. More recently, there have been case reports of
management with CT-guided drainage and percutaneous
removal of the appendicolith using a basket retrieval device.’

CONCLUSION

As emergency physicians, it is crucial for us to include
these rare surgical complications in our differentials, alongside
the more common pathologies when approaching and treating
our patients with abdominal pain.

Image 3. The specimen retrieved in the operating room was a
necrotic appendix.
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This case reviews the management of a 27-year-old pregnant female in myasthenic crisis. She
presented to the emergency department in respiratory distress refractory to standard therapy,
necessitating airway and ventilatory support and treatment with plasmapheresis. Myasthenic crisis
in the setting of pregnancy is rare and presents unique management challenges for emergency
physicians. [Clin Pract Cases Emerg Med. 2017;1(4):291-294.]

INTRODUCTION

Myasthenia gravis (MG) is an autoimmune neuromuscular
disorder characterized by skeletal muscle weakness that
worsens with repetitive use and improves with rest.' It is a
T-cell dependent, B-cell mediated disease, most commonly
caused by production of auto-antibodies against post-synaptic
skeletal muscle nicotinic acetylcholine receptors (AChR) at
the neuromuscular junction (NMJ). They may have antibodies
to muscle-specific tyrosine kinase receptors (MuSK).>
Thymomas are frequently associated with MG and can have
atypical autoantibodies.* The prevalence is 5-15/100,000
people and is twice as common in women.’ MG can be
challenging in pregnancy, given its typical occurrence during
the third decade of life.®

CASE REPORT

A 27-year-old 58-kilogram Caucasian female presented to
the emergency department (ED) with acute onset cough,
increased secretions, and dyspnea. She had a history of asthma,
pulmonary embolism and double seronegative myasthenia gravis
(MQG) status post thymectomy and was gravida one para zero at
31-weeks gestation. Her MG had been refractory to standard
medical therapies during pregnancy, necessitating scheduled
plasmapheresis every three weeks. Additional management
included systemic corticosteroids and Lovenox injections, though
previous hypercoagulable testing had been negative. Her
pregnancy had been uncomplicated except for mild MG
symptoms of ptosis and difficulty with mastication.

Further review of systems revealed nasal congestion for three
days with sore throat but no fever. She denied chest pain or
edema but did complain of resting dyspnea and generalized
weakness, similar to past myasthenic flares. That evening, she
had increasing difficulty clearing her secretions despite her
cough, and albuterol treatment by emergency medical services
did not improve her symptoms.

On exam, she was in respiratory distress with accessory
muscle usage. Vital signs were heart rate 120 beats/minute, blood
pressure 120/84 millimeters of mercury (mm Hg), respiratory rate
26 breaths/minute, oxygen saturation 100% on 35% fraction of
inspired oxygen by facemask, and temperature 36.7 degrees
Celsius. She had stridor on exam, but otherwise heart and lungs
were normal. Her abdomen was gravid but nontender. The
remainder of her physical exam was unremarkable. Chest
radiograph was normal. Her initial maximum inspiratory pressure
(MIP) was -15 centimeters of water (cm H,0O) and forced vital
capacity (FVC) was 2.0 liters, with an arterial blood gas (ABG)
showing pH 7.54, partial pressure of carbon dioxide (PaCO,) 21.5
mm Hg, bicarbonate 18 milliequivalents/liter (mEq/L), partial
pressure of oxygen (PaO,) 177 mm Hg.

Given her poor respiratory status and worsening fatigue, the
patient was trialed on bilevel positive airway pressure (BiPap) but
had minimal improvement, so she was intubated without
complications. A computed tomography pulmonary angiogram
demonstrated a small, clinically insignificant subsegmental
pulmonary embolism. Testing for rhino/enterovirus was positive,
bilateral lower extremity Dopplers were normal, and the patient
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was admitted to the intensive care unit for myasthenic crisis and
respiratory failure.

She was started on pyridostigmine and dexamethasone for
MG and fetal lung maturity. Intravenous immunoglobulin (IVIg)
was previously ineffective, so she underwent plasmapheresis
every other day for five treatments. She was successfully
extubated and transferred to the antepartum service, but her
course was further complicated by hemolysis, elevated liver
enzymes and low platelet count (HELLP syndrome) with rising
blood pressure, necessitating cesarean section. Magnesium was
avoided for fear of worsening her MG. A vigorous female infant
was delivered without evidence of neonatal MG or arthrogryposis
and was discharged after one month of management for
prematurity. The mother also recovered completely.

DISCUSSION

In the initial evaluation of a patient with weakness and
suspected MG, history and physical exam are critical. Patients
typically present with painless, fluctuating weakness of the
skeletal muscles.” Classically, the extra-ocular muscles are
involved, leading to ptosis and diplopia, but bulbar symptoms
may be seen, such as difficulty with mastication, swallowing, and
speaking. Other symptoms can include proximal trunk and limb
(upper more than lower) muscle weakness.® While most patients
present with ocular symptoms, many progress to generalized
myasthenia within two years.” The diagnosis is based on clinical
symptoms but can be confirmed with electromyography (EMG)
or with improvement of symptoms after administration of
anti-cholinesterase medications (edrophonium).'® Such testing is
not recommended in unstable patients, as there is a significant
risk of false positive or negative results and potential for
worsening symptoms.® In patients without known diagnosis of
MG, the differential includes neuromuscular diseases such as
Lambert-Eaton, Guillain-Barre, botulism, overdose, tick
paralysis, or intracranial pathology, as well as anticholinergic
crisis for patients taking cholinesterase-inhibiting medications,
such as pyridostigmine. 51!

In 15% of patients, life-threatening respiratory muscle
weakness of the diaphragmatic, intercostal, and abdominal
muscles, combined with an inability to maintain secretions can
result in respiratory failure and is termed myasthenic crisis
(MC).'*3 Most patients presenting with MC have a predisposing
factor, usually a respiratory infection, though emotional stress,
pregnancy, thyroid disease, electrolyte abnormalities, surgery,
trauma, and medication changes can trigger a crisis.>'>!* Without
prompt intervention, patients with MC may have rapid
deterioration of respiratory status, and early intubation is critical.!

Respiratory testing can help guide the decision to intubate,
and the “20/30/40” rule is a commonly cited tool.’ This refers to
FVC <20 milliliters/kilogram, maximum inspiratory pressure
(MIP) or negative inspiratory force (NIF) <-30 cm H,0, and
maximum expiratory pressure (MEP) <40 cm H,0."> Other
factors, such as neck flexor muscle weakness with inability to

CPC-EM Capsule

What do we already know about this
clinical entity?

Mpyasthenic crisis is rarely treated in
emergency departments, though there
are some emergency medicine articles on
presentations of myasthenia gravis and
management of myasthenic crisis.

What makes this presentation of disease
reportable?

Myasthenic crisis is even more rarely seen
during pregnancy and presents unique
management challenges due to associated
physiologic changes and limited treatment
options.

What is the major learning point?
Evaluation of airway and ventilatory

status are essential in the management of
myasthenic crisis, and early intubation may
be critical.

How might this improve emergency
medicine practice?

This article reviews assessment tools and
management techniques to successfully
treat myasthenic crisis, with special
consideration given to pregnancy.

raise the head, difficulty handling secretions, and paradoxical
muscle weakness, should also be considered.>!'* The ability to
hold the head off the bed for five seconds and swallow five
milliliters of liquid or count to 20 in one respiratory cycle are
subjective but make respiratory failure unlikely.'*!> As patients
with MC can experience rapid respiratory failure, close
clinical monitoring of patients with frequent reassessment of
respiratory status is essential. ABGs are less important than
clinical parameters, as changes to PaO, and PaCO, are later
findings in MC."

In contrast to Guillain-Barre, noninvasive positive pressure
ventilation may be attempted before intubation. In one
retrospective cohort study, 14 of 24 patients in MC were
successfully treated with BiPAP. The only predictor of BiPAP
failure in this study was a PaCO, level > 45 mm Hg when BiPAP
was initiated.'®
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If intubation is required, medications to facilitate airway
management should be chosen carefully. The NMJ during
myasthenic crisis has a decreased number of functional AChRs,
and paralytic agents have a different and sometimes unpredictable
response. Depolarizing agents, such as succinylcholine, have
resistance at the NMJ, resulting in a median effective dose (ED, )
and dose required for effect in 95% of the population (ED,,) that
are 2.0 and 2.6 times normal, respectively.!” In other words, much
higher doses of succinylcholine may be needed for rapid
sequence intubation, with estimates of 2.6 times the usual
dose.'® Simultaneously, many MG patients are medicated with
anticholinesterase medications, such as pyridostigmine, which
decrease plasma cholinesterase activity, leading to decreased
hydrolysis of succinylcholine and prolonged neuromuscular
blockade.'* This decrease in NMJ receptors also makes MG
patients very sensitive to nondepolarizing drugs. For example,
the dose of vecuronium needed for paralysis is approximately
0.4 to 0.55 times the usual dose (approximately 0.05
milligrams/kilogram).'®

Ultimately, the mainstays of treatment of MC are plasma
exchange (PE) or IVIg," which have similar efficacy.**! PE
requires one exchange every other day for 10 days, while IVIg is
usually administered for five days. Concurrent use is avoided, as
PE may remove [VIg; however, these therapies can be given
sequentially, if the patient demonstrates inadequate response to
therapy. High dose prednisone, 60-100 milligrams daily, can also
be initiated, with effects usually seen after two weeks. !

As with most auto-immune diseases in pregnancy, MG
symptoms will improve in 30% of patients, remain stable in 30%,
and worsen for 40%.%>?* Physiologic changes of pregnancy also
make MG management difficult. While maternal respiratory rate
remains constant, there is a 40% increase in tidal volume with a
concomitant decrease in expiratory reserve volume and residual
volume, resulting in baseline maternal hypocapnia and
hyperventilation. This leads to baseline respiratory alkalosis,
leaving less reserve in myasthenic crisis.

There is also an increased risk of preterm birth in the setting
of congenital myasthenia; however, this is linked to the resultant
polyhydramnios caused by the loss of fetal swallowing.*
Myasthenia has not been found to increase the risk of
miscarriage, growth restriction or pre-eclampsia.’* However, in
pre-eclampsia or eclampsia, magnesium sulfate is
contraindicated, as it affects the NMJ, hindering acetylcholine
release and worsening MG. If magnesium must be used,
providers should monitor for respiratory depression and be
prepared to provide immediate ventilatory support, if needed.
Phenytoin and diazepam are alternatives to magnesium in these
cases but are not as effective.”

General management of MG in pregnancy involves standard
therapy, including acetylcholinesterase inhibitors, corticosteroids,
and various immunosuppressants.”® Only a few medications
should be avoided due to teratogenic potential during pregnancy,
including methotrexate and mycophenolate mofetil;*” however,

these medications are typically used in disease maintenance and
not for acute exacerbation. Corticosteroids have been associated
with a substantial improvement or remission in almost 80% of
patients.” In the setting of myasthenic crisis, IVIg and
plasmapheresis may be used, though IVIg therapy is preferable,
as plasmapheresis may cause maternal hypotension and
decreased placental perfusion.

The principal neonatal concerns in the setting of myasthenia
include transient neonatal myasthenia gravis (TNMG) and
arthrogryposis multiplex congenita (AMC). TNMG is caused by
maternal antibodies crossing the placenta during the third
trimester, which may affect 9-30% of pregnancies.”>***° The
risk does not correlate with maternal disease severity.’! The
symptoms of TNMG, include weak tone/cry, hypotonia, poor
suck, ptosis, and respiratory problems, and typically develop
over 12 hours to several days following delivery. Treatment is
supportive, with nasogastric tube feeding, respiratory support,
and oral or intravenous acetyl-cholinesterase inhibitors. Only
severe cases require IVIg or PE.

In rare cases of myasthenia gravis, maternal antibody
production is against the fetal gamma subunit of the AChR,
leading to AMC. This condition has a constellation of neonatal
findings, including non-progressive multiple joint
contractures, small palate and jaw, and lung hypoplasia that
often leads to neonatal or perinatal death.>> The most
significant antenatal findings are polyhydramnios and
evidence of limb contractures on ultrasound. AMC may occur
in women who have minimal symptoms, so serial ultrasounds
are recommended throughout pregnancy.

CONCLUSION

While some emergency medicine literature on myasthenia
gravis exists, myasthenic crisis is rarely seen in pregnancy and
presents unique management challenges for emergency
physicians. Close clinical monitoring of airway and ventilation
are critical. However, practitioners should also consider longer
term interventions that may require transfer to specialty care.
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The popularity of recreational synthetic drug use has increased within the past several years. Emergency
physicians, along with prehospital providers, are often the first to interact with patients who use these new
drugs. We report the case of a 27-year-old male with two emergency department visits with confirmed
ingestion of a relatively new synthetic drug of abuse. We discuss symptom management as well as the
identification process of the ingestant. [Clin Pract Cases Emerg Med.2017;1(4):295-297.]

INTRODUCTION

Within the past several years the popularity of recreational
synthetic drugs has risen significantly, leading to an increase of
toxicological emergencies in the United States.! People typically
gain access to these drugs via the Internet, at gas stations or
convenience stores.! Emergent testing for these compounds
proves difficult as these agents are not yet widely known by
healthcare professionals and no rapid laboratory tests exist to
identify them. These drugs can be ingested via tablet, capsule,
sprays, eye droppers or as blotter papers that the user places under
his tongue. Their street names include “legal acid,” “Mr. Happy”
and “smiley paper.” Many of these drugs are consumed by
younger individuals attending parties or music festivals.>

One of the newer classes of synthetic drugs are 2C agents,
which are a modification of the hallucinogens known as
phenethylamines. One of the compounds belonging to the 2C
class that has become a synthetic drug of abuse is 2-(4-iodo-2,5-
dimethoxyphenyl)-N- [(2-methoxyphenyl) methyl] ethanamine
(also known as either 251-NBOMe or “N-Bomb”).* Through their
very potent serotonin 2A receptor (5-HT2A) agonist activity,* 2C
agents are known for their hallucinogenic and stimulant effects.
Chemical manipulation of the parent structure can result in more
potent effects.’ Since the discovery of this class, many such
derivatives have been detected. With the higher potency of
NBOMe derivatives compared to the 2C parent compound,
certain adverse events associated with overdose (i.e.,
psychomotor agitation, altered mental status, rhabdomyolysis,
and seizures) are more frequent.’

The differences in potency among the known derivatives and

appropriate treatments are currently being studied. To date, a
handful of case reports exist describing 25C-NBOMe.>*® We
describe two cases of intoxication with NBOMe (one of which
was confirmed as 25C) in the same patient where high dose
benzodiazepines were used to control the patient’s symptoms and
prevented major adverse reactions from the synthetic drug.

CASE REPORT

A 27-year-old man was brought to the emergency department
(ED) in police custody for medical evaluation. The police officers
reported that they were called to a gas station after the patient was
observed acting aggressively and confrontationally with patrons.
He was observed attempting to enter several vehicles in the
parking lot. When police arrived, the patient resisted arrest and
was physically restrained.

Upon evaluation, the patient was alert and aggressive,
requiring police officers and the hospital security guards to
physically restrain him. His initial vital signs were blood pressure
139/90 mm Hg, heart rate 146 beats per minute (bpm), respiratory
rate 28 breaths/min, temperature 36.6°C, peripheral capillary
oxygen saturation 98% on room air. There was no evidence of
trauma, his mucous membranes and skin were dry, and he was
tachycardic and agitated. An electrocardiogram was obtained,
blood was drawn, urine was obtained via catheterization, and an
intravenous (IV) fluid bolus of two liters of 0.9% normal saline
was given.

When contacted, the Michigan Poison Control Center
recommended IV fluid hydration, cardiopulmonary monitoring,
and benzodiazepines as necessary. He was given 2 mg lorazepam
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and 5 mg of haloperidol lactate in the ED. As the patient’s
mentation improved, he admitted to using “N-Bomb.” The
remainder of the ED encounter was unremarkable and the patient
was admitted to the hospital for continuous monitoring and
psychiatry evaluation. It was noted that on the medical floor the
next day the patient had removed his IV and telemetry leads and
could not be located.

The same patient returned to the ED via ambulance
approximately three weeks later after he was found wandering the
streets. The patient admitted to ingestion of 2-4 tablets of
“25I-NBOMe,” four tablets of lisdexamfetamine, and an
unknown amount of fluoxetine. Upon presentation the patient
was very agitated and pulled his monitor cords off. The patient’s
vital signs were temperature 36.8° C, heart rate 120 bpm, blood
pressure 153/119 mm Hg, and respiratory rate 22 breaths/min. On
exam his pupils were approximately 4 mm and reactive
bilaterally; he did not display myoclonus or sweating. He was
given lorazepam 4 mg IV push for symptom control and given 1
L bolus of 0.9% normal saline. Laboratory studies were drawn,
including a send-out qualitative serum assay for NBOMe. Poison
control was contacted and recommended increasing doses of
benzodiazepines for symptomatic control.

During the patient’s ED stay, he continued to be very agitated
and combative with staff while constantly attempting to leave the
ED and remove his IV catheter. As the patient started to
hallucinate, he requested supplies to draw pictures. The patient
continued to be symptomatic and eventually required lorazepam
16 mg IVP, after which he became calm. Despite the large doses
of lorazepam, the patient’s vital signs remained stable and he
did not require airway support. He was admitted to the hospital
for continued monitoring and psychiatric evaluation. Over a
4.5-hour timeframe, the patient received a total of 34 mg of
lorazepam (doses of 4 mg, 2 mg, 8 mg, and 16 mg) with
improvement in symptoms.

The following morning, the patient’s primary care physician
evaluated him, but he was lethargic and unable to provide any
history. The patient was fully alert on the second day of
admission, and psychiatry was able to evaluate him and
recommended transferring him to an inpatient substance abuse
center. The patient refused and signed out against medical advice
approximately 48 hours after he presented to the ED.
Approximately a week after leaving, the qualitative liquid
chromatography result came back positive for 25C-NBOMe,
resulting above the 0.50 ng/mL reporting limit. The lab rest
requires a lavender top tube, which undergoes high-performance
liquid chromatography-tandem mass spectrometry; the results
take approximately three days and the cost listed is $165. (NMS
Labs, Willow Grove, PA (www.nmbslabs.com).

DISCUSSION

In early 2010, the synthetic drugs known as “N-Bombs”
were widely available for recreational use.’ These compounds,
with their high affinity for 5-HT,, receptors, have potent
hallucinogenic properties. The 25C derivative of NBOMe was

CPC-EM Capsule

What do we already know about this clinical
entity?

A relatively new synthetic drug, NBOMe, has
potentially lethal outcomes even at small doses.
There is no rapid testing to identify the substance.

What makes this presentation of disease
reportable?

Emergency physicians are often the first
clinicians to interact with these new synthetic
drugs. Understanding the presentation, acute
management, and testing options is important.

What is the major learning point?

Ingestions can require large doses of
benzodiazepines to control symptoms. They can
often present as a co-ingestion. Identification
of the substance is by a send-out lab and takes
several days.

How might this improve emergency medicine
practice?

Emergency medicine is a dynamic specialty.
Being aware of new synthetic drugs and the
limitations of identification and symptom control
is important.

first reported by Ettrup et al. in 2011, and continued reports of
25C-NBOMe ingestion described patients with neuropsychiatric
and autonomic symptoms, including tachycardia, tachypnea,
dilated pupils, diaphoresis and hyperthermia. A case of a fatal
25C overdose was reported in 2015.7 Nevertheless, difficulties in
the recognition of the NBOMe toxicology persist due to lack of
familiarity with the agents and limited access to emergent
confirmatory lab testing.

Confirmatory lab testing by the method of high-performance
liquid chromatography-tandem mass spectrometry is available
but few laboratories have the ability to test for these compounds.
This qualitative blood test can detect the presence of the 251, C,
H, and B derivatives of NBOMe. Drug levels above 0.5ng/mL
are considered positive results. In this case, the patient self-
reported taking 251-NBOMe as well as the other medications.
Rapid testing for these agents was not available at our hospital at
the time of treatment in the ED and the patient had to be treated
symptomatically. His blood was transported to an affiliated
tertiary center for a complete toxicology screen. The serum
results came back days after the patient’s initial encounter, and it
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was noted that the patient tested negative for 251-NBOMe but
was positive for the 25C derivative.

Previous cases describe treatment strategies that include IV
fluids and benzodiazepines, with the resolution of symptoms
typically ranging between 10 hours to three days after
presentation.>® In this case, with the immediate and aggressive
treatment of the patient with escalating doses of benzodiazepines,
the symptoms of agitation were treated and controlled.
Additionally, the patient did not develop hyperthermia,
rhabdomyolysis, seizures, or any other complications of
25C-NBOMe overdose.

CONCLUSION

In conclusion, this case report supports that the toxidrome
associated with 2C derivatives are similar to sympathomimetic
and serotonergic toxidromes, and aggressive treatment with
benzodiazepines can be effective. Testing for these new synthetic
drugs can be difficult to obtain and do not directly affect
management or treatment, although obtaining confirmatory
testing can lead to awareness of what is being used locally.
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While intussusception is rarely seen in adults, it is typically obstructive in nature when it does occur.
Even less commonly seen is transient intussusception, which occurs without a radiological lead point
or any evidence of bowel obstruction. Such findings consist of a “target pattern” seen on computed
tomography (CT) but are incidental and do not require any surgical intervention. We report the case of
a 31-year-old female who presented to the emergency department with abdominal pain, vomiting, and
diarrhea. CT imaging revealed transient intussusception, a benign finding that is not well established in
emergency medicine literature. [Clin Pract Cases Emerg Med.2017;1(4):298-300.]

INTRODUCTION

In emergency medicine (EM), abdominal pain is a common
complaint. The etiology of abdominal pain is vast and we are
constantly faced with multiple diagnostic challenges. This case
highlights a presentation of abdominal pain with a diagnostic
imaging dilemma: a relatively benign exam with an unusual
finding on computed tomography (CT). Intussusception, often
considered a surgical emergency, is a common pediatric
diagnosis but rarely seen in adults. We discuss the case of an
incidental finding of adult intussusception on CT imaging.
With the increasing use of CT in patients with abdominal pain,
we are likely to see more of this transient and benign finding
in the emergency department (ED). Although it has been
discussed in surgical and radiological literature,"** it is still a
comparatively unfamiliar entity in EM literature, thereby
motivating this case discussion.

CASE REPORT

A 31-year-old Caucasian female with history significant for
chronic recurrent pancreatitis, endometriosis, anxiety, depression,
and previous cholecystectomy presented to the ED with
abdominal pain for two days. She described the pain as constant,
stabbing, and localized to both lower quadrants without radiation.
She also complained of non-bloody, bilious emesis “too
numerous to count” with non-bloody diarrhea. She denied any
fever, dysuria, or vaginal bleeding or discharge. On presentation,
her vital signs were normal but she appeared anxious and in
moderate distress. Her abdominal examination revealed a soft,

non-distended abdomen with normoactive bowel sounds. She
was diffusely tender to palpation without rebound or guarding.
There was no palpable mass, evidence of McBurney’s point
tenderness, or Rovsing’s sign. The remainder of her physical
examination was unremarkable.

Review of the patient’s laboratory tests, including complete
blood count, basic metabolic panel, liver function tests, lipase,
and urinalysis revealed no significant abnormalities. Human
chorionic gonadotropin urine test was negative. The patient was
given intravenous normal saline, ketorolac, ondansetron, and
lorazepam for symptomatic control but she later noted only mild
pain relief. A contrast-enhanced CT of the abdomen and pelvis
was obtained and showed normal kidneys, pancreas, and
appendix. There was no free air, free fluid, biliary dilatation, or
pericolic inflammatory change. Stool was present in the right
colon with fluid in the small bowel representing mild
constipation. An incidental finding of a jejunal short segment
intussusception in the left upper quadrant was seen without any
evidence of bowel obstruction (see Image). Following discussion
with the radiologist, it was determined to be a benign finding and
completely asymptomatic in the absence of a small bowel
obstruction. The patient was subsequently witnessed by nursing
staff to induce vomiting while specifically requesting
hydromorphone. The patient appeared comfortable and in no
acute distress on multiple occasions while not being directly
observed; however, when approached she promptly complained
of unrelenting pain of 10 out of 10 severity. The patient was
medicated with intravenous hydromorphone and shortly
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thereafter reported complete resolution of her abdominal pain and
nausea. She subsequently admitted to multiple other
gastrointestinal (GI) workups at other EDs and with her primary
care physician (PCP) with no abnormalities found other than
chronic pancreatitis.

DISCUSSION
Intussusception, the telescoping of one portion of the
intestine into a contiguous segment, is a clinical entity that has

NOT :. DIA

0

Image AB. Computed tomography (CT) images of the abdomen
and pelvis demonstrating transient, non-obstructive jejunal
intussusception: (A) Coronal view depicting the classic “target
pattern” (small arrow) in the left upper quadrant; (B) Saggital view
showing the jejunal short segment intussusception (big arrow)
without any evidence of bowel obstruction.

CPC-EM Capsule

What do we already know about this clinical
entity?

Intussusception is the telescoping of one
segment of the intestine into an adjoining
section. It is the most common surgical
emergency in the pediatric population but a
rare occurrence in adults.

What makes this presentation of disease

reportable?

Unlike classic intussusception,

transient intussusception is visualized on
computed tomography (CT) as a “target
pattern” without bowel obstruction and

requires no further management.

What is the major learning point?

Adult transient intussusception is an
incidental radiographic finding and should
not prompt any surgical intervention.

How might this improve emergency
medicine practice?

With the increasing use of CT imaging in
patients with abdominal pain, knowledge of
this benign and transient finding will lead to
timely recognition and disposition.

been well described in children. It is a common cause of
abdominal pain in the pediatric population and is usually
idiopathic. However, intestinal intussusception is rare in
adults, accounting for just 5% of all intussusceptions.? With
considerable variability, the symptoms of adult intussusception
are broad; rarely seen is the classic triad of abdominal pain, a
tender palpable mass, and bloody stools. Instead, the
symptoms of vomiting, GI bleed, constipation, or abdominal
distention are seen.” The most common presentation in adults
is intermittent abdominal pain, but this has been described in
cases of intussusception caused by an organic lead point such
as a mass or lesion that led to the intussusception and
subsequently a mechanical small bowel obstruction.!? In one
series, two cases of idiopathic adult jejunal intussusceptions
were diagnosed on CT after both patients presented with
nonspecific abdominal pain and nausea; neither of them
required surgical intervention and no underlying abnormality
or lead point was found.*
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In the absence of an inciting factor such as an organic
lesion as in this case, a transient non-obstructing intussusception
without a lead point was identified. Although most often
idiopathic, this type of intussusception has been seen in some
patients with celiac or Crohn’s disease. It does not require
surgical intervention and will resolve on its own.? On the other
hand, classic intussusception with a lead point typically
involves an obstruction and has been attributed to conditions
such as inflammatory bowel disease, adhesions, malignancy,
and trauma.'? In this case, the discrepancy between the
locations of her pain and the intussusception, a benign physical
examination, normal laboratory results, no CT evidence of
obstruction, and the patient’s possible malingering behavior all
support that the intussusception was nothing more than an
incidental finding.

Despite being operator dependent, ultrasound is currently
considered the imaging diagnostic modality of choice in
children.’ However, the most sensitive test in adults is the CT,
with sensitivities between 58-100%.'? Transient non-obstructing
intussusception in adults has been discussed in the radiological
literature® but is not commonly recognized in EM, thereby
prompting this case discussion. We further investigated what CT
findings would more likely represent a transient intussusception
as opposed to an intussusception requiring either medical or
surgical intervention. The features seen on CT that help
distinguish transient intussusception from obstructing
intussusception include a “short. . .soft tissue density structure
extending into the bowel lumen,” “triangular or crescent-shaped
fat density due to the eccentrically placed mesentery,” and
“normal calib[er] of the involved loop....[and] loops proximal to
the intussusception.” CT evidence of the classically described
“target pattern,” as seen in this case, corresponds to an “initial
intussusception” without any signs of ischemia.'® The progressive
grades of obstruction seen on CT imaging correspond to what is
described as a “reniform pattern” and then as a “sausage-shaped
pattern” representing the last stage of the disease.®

In this case, the classic “target pattern” was clearly visualized
on the coronal sections of the CT images of the abdomen and
pelvis, and the patient was monitored in the ED with complete
resolution of her symptoms. On reevaluation, abdominal
examination revealed normoactive bowel sounds and a non-
distended, soft abdomen without any tenderness to palpation.
There were no palpable masses or evidence of rigidity, rebound,
or guarding. Coupled with the patient’s clinical presentation and
our discussion with the radiologist, the patient was discharged
home and instructed to follow up with her PCP and established
gastroenterologist. A follow-up telephone call was attempted five
days after discharge; however, the contact phone number
provided by the patient was found to be invalid.

Review of her chart later revealed five additional ED visits
also for abdominal pain. The first of these five other visits
occurred only two months after her initial presentation. Two
subsequent CTs performed on her did not demonstrate any

target pattern, bowel obstruction, or other acute abnormality.
She was discharged home in improved condition on all visits.
These ensuing visits and CT images further support the transient
nature of the intussusception seen initially.

CONCLUSION

In conclusion, this case demonstrates a unique finding not
well documented in the EM literature. Unlike obstructive
intussusception with a lead point, transient non-obstructing
intussusception can present as an incidental finding that should
not prompt emergent surgical evaluation in the ED.
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A 43-year-old man ingested a chlorothalonil-containing fungicide in a suicide attempt. The patient
was found to have acute kidney injury from acute tubular necrosis on hospital admission (serum
creatinine 2.9 mg/dL), although his renal function recovered with hydration and supportive care.
Acute toxicity from chlorothalonil ingestion has been described very rarely, and no previous cases
have described clinically-significant renal effects. [Clin Pract Cases Emerg Med.2017;1(4):301-304.]

INTRODUCTION

Chlorothalonil is a fungicide commonly used in
agriculture and horticulture.? Chronic workplace exposure to
chlorothalonil is known to potentially cause pulmonary and
dermatologic sensitization.*® Reports of acute human toxicity
are very rare and have not included clinically-significant renal
effects.”!” In the case reported here, intentional ingestion of a
commercially-available, chlorothalonil-containing fungicide
resulted in reversible acute kidney injury.

CASE REPORT

A 43-year-old man presented to the emergency
department (ED) by ambulance 12 hours after intentionally
ingesting an estimated eight fluid ounces of Daconil®
fungicide concentrate (29.6% chlorothalonil) and 16 ounces of
a domestic multi-surface cleaner (Mr. Clean® with Febreze
Freshness Antibacterial Spray; primary active ingredient <5%
3-butoxypropan-2-ol). The patient reported 5-6 episodes of
vomiting and diarrhea since the ingestion, which was a suicide
attempt in response to persecutory delusions. He had a history
of alcohol abuse and seizures, and had been diagnosed with an
unspecified psychotic disorder during previous
hospitalizations. The patient had undergone a craniotomy to
decompress a subdural hematoma one month prior to the
current visit and was readmitted after another seizure two
weeks later, but had not required further surgical intervention.

On initial evaluation in the ED, the patient was
moderately tachycardic (118 beats/min) and hypertensive

(147/92 mmHg) although the physical examination, including
the oral cavity and abdomen, was unremarkable. Laboratory
evaluation revealed serum blood urea nitrogen (BUN) of 22
mg/dL and a serum creatinine of 2.9 mg/dL. Lab results from
two weeks previously had shown a BUN of 11 mg/dL and a
creatinine of 0.9 mg/dL. The serum anion gap was normal at
11 mEq/L, lactate was 1.6 mEq/L, calcium was 11.1 mg/dL,
and creatine phosphokinase was mildly elevated at 394 1U/
mL. Serum osmolality was 295 mOsm/kg, representing an
osmolal gap of approximately 11 mOsm/kg. The patient had
serum levels of ethanol, acetaminophen, and salicylate below
the lab’s detection limits. A serum volatiles test detected no
methanol or isopropanol to account for the patient’s osmolal
gap. A urine drugs-of-abuse screen was positive only for
benzodiazepines (negative for stimulants: amphetamines as a
class, methylenedioxymethamphetamine, and cocaine).
Urinalysis with microscopy showed 47 muddy-brown granular
casts per low-power field, consistent with acute tubular
necrosis; there was no crystalluria. The patient was diagnosed
with acute kidney injury and consultations were made with
nephrology, psychiatry, and toxicology.

The patient was treated initially with ondansetron and three
liters intravenous (IV) 0.9% saline, and admitted to the internal
medicine service. Neither nephrology nor toxicology
recommended renal replacement therapy (dialysis) at the time
of admission, recommending instead hydration, supportive care,
and monitoring renal function through serial labs and urine
output. Orders were submitted to the laboratory to obtain
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quantitative chlorothalonil levels in the patient’s serum and
urine. The clinical pathologist on duty attempted to determine
where such tests might be performed; however, no reference
clinical laboratory could be identified to provide these services.
Repeat labs six hours after ED arrival showed BUN 23
mg/dL and creatinine 1.7 mg/dL, and these continued to
decrease toward normal. On the morning of hospital day four,
the serum BUN and creatinine were 7 mg/dL and 0.6 mg/dL
respectively, and the patient was deemed medically stable for
transfer to inpatient psychiatric care. The patient was
discharged home on hospital day eight, having been restarted
on phenytoin for seizures and risperidone for his psychotic
symptoms. The patient was re-admitted five weeks later after
ingesting a different household cleaning product, and was
stable for further inpatient psychiatric care five days later.

DISCUSSION

Chlorothalonil [see Figure] is a broad-spectrum
organochlorine fungicide widely used in agriculture and
horticulture.!* The mechanism of action appears to be
inactivation of fungal enzymes containing sulthydryl groups
and depletion of glutathione. Chlorothalonil is, however,
considered practically non-toxic in mammals, with a rat LD,
(lethal dose 50%) greater than10,000 mg/kg.' Most of the
human medical literature regarding chlorothalonil relates to
low-grade, chronic exposures as would be encountered in
workplaces where the fungicide is used. In these settings,
chlorothalonil may cause dermatologic and respiratory
sensitization effects, including occupational asthma, allergic
contact dermatitis, contact urticaria, erythema dyschromicum
perstans (ashy dermatitis), and anaphylaxis.**

Renal effects of chlorothalonil, but not renal failure, have
been demonstrated in animal studies to determine
consequences of long-term exposure, including
carcinogenicity. Chronic exposure in rats results in proximal
convoluted tubule hyperplasia and increased kidney weight;
neither acute tubular necrosis nor kidney failure were
reported.!! Chlorothalonil is considered possibly carcinogenic
to humans (International Agency for Research on Cancer
category 2B) based on evidence of carcinogenicity in animals,
although human carcinogenicity has not been demonstrated.>

Previous reports of acute human chlorothalonil toxicity
are very limited, and are not associated with kidney injury, as
occurred in this case. Eight patients with acute chlorothalonil
poisoning have been reported, only six of whom ingested the
fungicide.”!® A case series from Sri Lanka reported six patients
with intentional chlorothalonil ingestions (and one with a mild
inhalational injury).’ The six patients ingesting chlorothalonil
developed a burning sensation of the mouth, throat, and
epigastrium, and had dysphagia and vomiting. One patient had
mild oral ulceration, and another had a single self-limited
seizure. All six patients received supportive care only, and the
median hospital stay was two days; no renal toxicity was

CPC-EM Capsule

What do we already know about this clinical
entity?

Chlorothalonil is a fungicide associated with
dermatologic and pulmonary sensitization
from chronic workplace exposure. Reports of
acute human toxicity are rare.

What makes this presentation of disease
reportable?

Ingestion of chlorothalonil was associated with
reversible acute kidney injury in this patient,
which has not previously been reported.

What is the major learning point?

In addition to seizure, gastrointestinal
distress, and oral ulceration, acute
chlorothalonil toxicity in humans may be
associated with acute kidney injury.

How might this improve emergency
medicine practice?

Intravenous hydration therapy and adequate
supportive care can reverse acute kidney
injury from several causes, including
chlorothalonil ingestion.

mentioned. The authors concluded that human toxicity appears
to be mild.’

One other case report suggested a link between
inhalational exposure to chlorothalonil and development of
diabetic ketoacidosis (DKA) two months later. Elevated
chlorothalonil levels were confirmed in this patient’s serum
and urine. The authors suggested that since chlorothalonil has
been reported with “endocrine-disrupting” effects, this was a
potential mechanism for inducing pancreatic beta-islet cell
dysfunction. The only renal-related effect mentioned in this
case report was the presence of intense ketonuria, as expected
with DKA; serum markers of kidney function (BUN,
creatinine) were not reported. '’

The other household cleaning product the patient ingested
is virtually non-toxic, and would not be expected to have
caused any kidney injury; 3-Butoxypropan-2-ol was the
primary active ingredient in the other product ingested. This
compound (Chemical Abstracts Service 5131-66-8) is also
known as butoxypropanol or propylene glycol n-butyl ether,
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Figure. Chemical structure of chlorothalonil (2,4,5,6-tetrachlo-
roisophthalonitrile), a broad-spectrum organochlorine fungicide
widely used in agriculture

and is a common ingredient in household and industrial
cleaners where it helps solubilize hydrophobic greases and
oils. The product’s Safety Data Sheet indicates that it may
cause skin and eye irritation, but that it has no known
toxicological effect on ingestion, and the only potential
medical treatment indicated would be symptomatic care.'”

As a relatively small, uncharged, water-soluble molecule,
butoxypropanol could have affected the patient’s serum
osmolal gap, which was mildly elevated (~11 mOsm/kg) on
initial lab testing. The concern here is whether the
butoxypropanol could account for the entire osmolal gap, or
whether the osmolal gap and renal injury may have occurred
due to unreported ethylene glycol ingestion, which would
warrant specific treatment. If the estimated amount of the
cleaning product ingested were correct, and that product
contained 5% butoxypropanol (upper limit listed on the SDS),
then the total amount consumed would be around 24 mL,
which corresponds to ~21 g. If this entire amount of
butoxypropanol were dissolved in the patient’s body water
(easily accomplished, since its H,O solubility is 52 g/L), this
would contribute ~4 mOsm/kg to the total serum osmolality.
Therefore, the ingested butoxypropanol would likely not
account for the entire osmolal gap observed. Nevertheless, the
absence of an elevated anion gap, hypocalcemia, and

crystalluria argued against the osmolal gap occurring due to
ethylene glycol exposure.

Other potential causes of this patient’s acute kidney injury
that were considered but ruled out as unlikely include
rhabdomyolysis (serum creatine phosphokinase too low), and
acute tubular necrosis from shock (patient not hypotensive on
arrival). Dehydration from repeated vomiting and diarrhea
may have contributed to the acute kidney injury on admission;
however, the initial BUN-to-creatinine ratio (BUN 22 mg/dl;
creatinine 2.9 mg/dL) suggests intrinsic renal injury as a more
likely cause.

CONCLUSION

Despite widespread use, reports of acute toxicity from human
exposures to the fungicide chlorothalonil are rare. In addition to
the previously reported effects of gastrointestinal distress, oral
ulceration, and a seizure, acute ingestion of chlorothalonil is very
likely associated with reversible kidney injury. The patient
reported here presented with acute kidney injury consistent with
acute tubular necrosis, as demonstrated by elevated serum BUN
and creatinine and granular casts in the urinary sediment, that
resolved with IV hydration and supportive care.
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Spinal epidural lipomatosis (SEL) is a rare condition defined by the hypertrophy of adipose tissue

in the spinal epidural space, often resulting in compression of nerves in the region affected.! This
case describes a 64-year-old man who presented with cauda equina syndrome. Magnetic resonance
imaging of the spine revealed extensive SEL of the lumbar spine. He underwent decompression

and fusion with subsequent improvement of symptoms. This is one of the few cases reported of
lumbar SEL in a non-obese patient in absence of long-term corticosteroid usage. We review possible
etiologies. [Clin Pract Cases Emerg Med.2017;1(4):305-308.]

INTRODUCTION

Spinal epidural lipomatosis (SEL) is a rare condition
described by the hypertrophy of adipose tissue in the spinal
epidural space, often resulting in compression of nerves in the
region affected.! This overgrowth of fatty tissue may cause
spinal cord compression and in limited cases lead to cauda
equina syndrome (CES).? SEL most commonly occurs in the
thoracic spine; however, it can also occur in the lumbar
region. In 75% of SEL cases, the patient has a history of
long-term corticosteroid use, defined by a mean of 30-100 mg
per day for a duration of 5-11 years.?

In addition to long-term corticosteroid use, etiologies include
obesity, Cushing’s disease, Cushing’s syndrome, pituitary
prolactinoma, and hypothyroidism.? Benign symmetrical
lipomatosis, also known as Madelung’s disease, is a disorder
attributed to chronic alcoholism that involves fat deposition
throughout the neck, shoulders, and arms. In type 1 disease, these
infiltrative, non-encapsulated lipomas will be limited to the nape
of the neck and supraclavicular regions.* To date, no cases of SEL
have been attributed to Madelung’s disease.

We describe here a unique case of SEL confined to the
lumbar region leading to CES in a normal-weight patient with
history of recurrent non-Hodgkin lymphoma (NHL), chronic
alcoholism, and a neck lipoma.

CASE REPORT

A 64-year-old male presented with complaints of one month
of falls and two years of progressive lower extremity weakness,
urinary incontinence, bowel incontinence and back pain without
numbness or erectile dysfunction. Past medical history included
NHL, hypertension, myocardial infarction, right middle cerebral
artery (MCA) stroke with residual left-sided weakness, and
chronic alcohol abuse. The patient admitted to drinking a pint of
liquor per day, with recent rehab and cessation from drinking for
one month prior to presentation.

After his diagnosis of NHL in 1985, the patient had received
a drug regimen of rituximab, cyclophosphamide,
hydroxydaunomycin, and oncovin, in addition to prednisone
(collectively known as RCHOP). This resulted in remission until
recurrence of disease in 2005, wherein treatment with
chemotherapy and surgical resection was initiated. He received
three of the six recommended cycles of RCHOP at that
time. Other than those two remote time periods, the patient
denied receiving any other corticosteroids.

On presentation, the patient had a blood pressure of 141/89
mmHg, pulse 82 beats per minute, temperature 36.9°C,
respiratory rate 18 breaths per minute, and oxygen saturation
97%. He had a body mass index (BMI) of 25 kg/m?2. The patient
was alert and oriented to person, place, and time and was
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normocephalic and atraumatic. His cardiovascular exam had a
regular rate and rhythm with no murmurs, rubs, or gallops.
Pulmonary was clear to auscultation with no wheezes, rhonchi, or
rales. The abdomen was soft, non-tender, non-distended. He had
normal fluent speech and there were no noted skin abnormalities.
Further examination revealed difficulty with gait — particularly
with lifting his feet off the ground, bilateral lower extremity
weakness that was worse on the left, and mild tenderness to
palpation in the lumbar spine. The patient was unable to ambulate
in the department despite repeated efforts.

Complete blood count, basic metabolic panel, hepatic
function, urinalysis, erythrocyte sedimentation rate, and
C-reactive protein were all unremarkable. Non-contrast
computed tomography (CT) of the head showed the chronic
right MCA infarct with no acute processes. Magnetic resonance
imaging (MRI) of the cervical spine revealed a 7x3 cm
lipomatous lesion in the right side of the neck corresponding to
a fat-containing mass noted to be enlarged from a prior CT in
2010 (Images 1-4). MRI of the thoracic spine displayed stable
postsurgical and radiation changes with no epidural masses.
MRI without and with intravenous contrast of the lumbar spine
revealed progressive severe proliferation of epidural fat from
Lumbar 3 (L3) to Sacral 1 (S1) segments consistent with SEL.

Neurosurgery was consulted and the patient was taken to
the operating room where he underwent decompression and
fusion. The neurosurgeon performed laminectomies of L3-S1,
noting “extensive lipomatosis throughout.” The adipose tissues
were removed and the nerve roots were extensively
decompressed. In some areas, the ligamentum flavum and bone
were attached to the dura. A cerebral spinal fluid (CSF) leak,
discovered upon removal of some areas, was repaired. Rods
were inserted and the wound was irrigated and closed using
vicryl sutures.

Image 1. T1 weighted sagittal view of lumbar spine with arrows
pointing to epidural lipomatosis.

CPC-EM Capsule

What do we already know about this
clinical entity?

Spinal epidural lipomatosis is a rare cause
of cauda equina syndrome in patients

with long-term steroid use, obesity,
Cushing’s syndrome, prolactinoma, or
hypothyroidism.

What makes this presentation of disease
reportable?

This is a unique presentation of cauda
equina syndrome secondary to spinal
epidural lipomatosis in a patient without
any currently known risk factors.

What is the major learning point?

Spinal epidural lipomatosis may result in
spinal cord compression. Though there
are known risk factors, it may also present
idiopathically.

How might this improve emergency
medicine practice?

This case raises awareness of spinal
epidural lipomatosis as an etiology to
consider in patients with and without risk
factors presenting to the ED with cauda
equina syndrome.

Image 2. T1 weighted fat suppression sagittal image of lumbar spine
with arrows pointing to lipomatosis (Blood would show bright in this
view).
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Image 3. Short T1 inversion recovery imae of lumbar spine with
arrow pointing to lipomatosis.

Recovery from the surgery went well at first, with the patient
making gains in movement and strength. He was noted to be
motivated and worked aggressively with nursing, physical
therapy (PT), and occupational therapy (OT). The patient did
have a brief setback five days into recovery when he became
delirious, had difficulty working on his goals, and began refusing
rehabilitation with PT. Upon resolution of the delirium, he
reengaged with PT/OT. His sitting balance improved and he was
able to bear weight on his bilateral lower extremities for
transfers. The patient was recommended by therapy for sub-acute
rehab and was discharged 15 days post-op.

DISCUSSION

The first case of SEL was published in 1975 on a patient
receiving long-term corticosteroids for renal transplantation.’
Since that time, very few cases of this entity have been
reported in the literature. More recently, an isolated case was
reported in the emergency medicine literature, with the cause
attributed to obesity.®

Each of the known causes of SEL (corticosteroid use,
obesity, Cushing’s disease, Cushing’s syndrome, pituitary
prolactinoma, and hypothyroidism®) are associated with
abnormalities of adipose distribution. For example, long-term
corticosteroid use causes weight gain, a moon face, and increased
abdominal fat.* Cushing’s disease results in the classic
redistribution of fat to the face and neck. Obesity, which is also
one of the top etiologies, presents with excess fat distribution
throughout the body. Another condition known as Madelung’s
disease (benign symmetrical lipomatosis) is associated with
chronic alcoholism. It causes redistribution of fat to the neck and
shoulders as well; however, it is not a known etiology of SEL.*

The patient in this case had none of the known causes of
SEL, as he had no recent or long-term corticosteroid use,

T e

Image 4. T1 weighted axial vie ofllumbar spine with arrow pointing
to lipomatosis.

endocrine disorder, or obesity. The threshold for determining
obesity-related SEL is a BMI greater than 28 kg/m.2. From 28-35
kg/m? there is a linear increasing relationship between BMI and
SEL risk.” The patient in this case had a BMI of 25 kg/m?* and
would not meet obesity criteria for the disease. Further, his SEL
presented in the lumbar spine. The rarely encountered lumbar
SEL is more likely to be obesity-related or idiopathic. In contrast,
the majority of SEL cases involve the thoracic spine and are
related to long-term corticosteroid treatment or endocrinopathy.®
The patient in this case had a history of chronic alcohol
abuse. Chronic alcohol consumption has a well-documented link
to fat redistribution. The most notable adipose pathology
associated with alcohol consumption is alcoholic fatty liver
disease. Excess alcohol consumption leads to increased adipose
tissue lipolysis and ectopic fat deposition into the liver and other
peripheral organs of the body. Adipokines, such as leptin and
adiponectin, play a vital role in the regulation of metabolism
within various tissues like the brain, skeletal muscle, and
liver. These proteins have been shown to be implicated in patients
with alcoholic lipodystrophy and hepatic steatosis.’ Kim S-S et al.
present a case discussion of a patient with chronic alcoholism and
SEL, suggesting a possible link between chronic alcohol abuse,
fat redistribution, Madelung’s disease, and the development of
SEL.!"” However, that particular patient had no appreciable signs
of Madelung’s disease.

CONCLUSION

In the absence of corticosteroid use, obesity, and other
endocrine diseases, our patient remains without a definitive cause
for his rare lumbar SEL. While he did have remote, short-term
exposure to steroids with his reoccurrence of NHL in 2005, he
was not exposed for the typical duration that is commonly
associated with SEL.? The patient also had a BMI of 25 kg/m??,
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placing him in the non-obese weight category. Lastly, this patient
did have a large lipoma of the neck in the context of chronic
alcohol abuse, making Madelung’s disease a likely possibility.
However, no biopsy or resection of the lesion was performed to
verify the diagnosis. Although they are not known causes of
SEL, Madelung’s disease and chronic alcoholism can cause
redistribution of fat throughout the body similar to the other
known etiologies of SEL. As such, there is a possibility of
Madelung’s disease and chronic alcohol abuse being the causative
etiology for the fat distribution causing this patient’s lumbar type
of SEL.

Address for Correspondence: Diann, Krywko, MD, Medical
University of South Carolina, 96 Jonathan Lucas Street,
Charleston, SC 29425. Email: krywko@musc.edu

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

Copyright: © 2017 Krywko 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. Lee SB, Park HK, Chang JC, et al. Idiopathic thoracic epidural
lipomatosis with chest pain. J Korean Neurosurg
Soc. 2011;50(2):130-3.

2. Wells AJ, McDonald MJ, Sandler SJ, et al. Lumbosacral epidural
lipomatosis causing rapid onset cauda equina syndrome. J Clin
Neurosci. 2014;21(7):1262-3.

3. Fassett DR, Schmidt MH. Spinal Epidural Lipomatosis: a review of its
causes and recommendations for treatment. Neurosurg Focus.
2004;16(4):E11.

4. Schoffer K, Grant |. Multiple lipomas, alcoholism, and neuropathy:
Madelung’s disease or MERRF? Muscle Nerve. 33(1):142—6.

5. Lee M, Lekias J, Gubbay SS, et al. Spinal cord compression by
extradural fat after renal transplantation. Med J Aust. 1975;1(7):201-3.

6. Noh, E. An unusual complication of morbid obesity: epidural
lipomatosis. Am J Emerg Med. 33(5):742.e3-4

7. Jaimes R 3rd, Rocco AG. Multiple epidural steroid injections and
body mass index linked with occurrence of epidural lipomatosis: a
case series. BMC Anesthesiol. 2014; 14:70.

8. Al-Khawaja D, Seex K, Eslick GD. Spinal epidural lipomatosis--a brief
review. J Clin Neurosci. 2008;15(12):1323-6.

9. Steiner JL, Lang CH. Alcohol, adipose tissue and lipid dysregulation.
Biomolecules. 2017;7(1). pii:E16.

10. Kim SS, Lim DJ. Epidural lipomatosis with cauda equina syndrome in
chronic alcoholic patient: A case report. Int J Surg Case Rep.
2017;33:12-5.

Clinical Practice and Cases in Emergency Medicine

308

Volume I, No. 4: November 2017



CASE REPORT

Anterior Urethral Laceration from a Human Bite

Chadwick Shirk, MD
Wesley Eilbert, MD

Section Editor: Rick A. McPheeters, DO

University of lllinois at Chicago, College of Medicine, Department of Emergency
Medicine, Chicago, lllinois

Submission history: Submitted March 23, 2017; Revision received June 20, 2017; Accepted June 27, 2017

Electronically published October 3, 2017

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

DOI: 10.5811/cpcem.2017.6.34323

Cases Emerg Med.2017;1(4):309-311.]

Isolated anterior urethral injuries in males related to sexual activity have rarely been reported.
Human bites to the penis are also rarely discussed in the medical literature. We report an isolated
anterior urethral laceration in a male caused by a biting injury sustained during fellatio. [Clin Pract

INTRODUCTION

Most reported male genital injuries related to sexual activity
have been penile fractures, with rupture of the corpora cavernosa
often due to vigorous or alternative positions during coitus.!
Associated urethral injury with penile fracture occurs in 10-38%
of cases.? Isolated male urethral injury due to sexual activity is
exceptionally rare ¢ and has never been reported as having been
caused by fellatio.

Most of the published literature on bite injuries of the male
genitalia has involved animal bites.”” Human bite injuries to the
penis is a topic rarely discussed in the medical literature. These
injuries are probably underreported because of embarrassment,'!!
and there is frequently a delay in seeking treatment." To date,
only infectious complications and amputation from human bites
to the penis have been reported.''-*

CASE REPORT

A 30-year-old male with no significant past medical history
presented to the emergency department (ED) complaining of a
bite wound to his penis that had occurred approximately one hour
prior to arrival. The bite occurred while receiving oral sex from
his girlfriend, and he was unsure if it was intentional or
accidental. He stated there was some bleeding from the wound
that stopped with direct pressure. He had not urinated since the
injury. Physical examination revealed a 0.5 cm superficial skin
avulsion on the ventral aspect of the mid-penile shaft in the
midline. Several other superficial excoriations were noted on the
penile shaft. A small amount of blood was noted at the urethral
meatus. The patient was able to urinate, and urinalysis revealed
>100 red blood cells per high power field (hpf) and 5-10 white

blood cells/hpf.

Because of concern for an anterior urethral injury, a retrograde
urethrogram was performed (Image). The lumen of the
midportion of the penile urethra was noted to be irregular with
a small amount of contrast extravasation indicative of partial
laceration of the urethra. A 16 gauge Foley catheter was placed
without difficulty, and the patient was discharged with a leg bag
and a prescription for seven days of prophylactic antibiotics. Due
to a lack of medical insurance, the patient was unable to follow
up with a urologist, and he returned to the ED six days later. His
Foley catheter was removed at that time and he was able to void
without difficulty.

DISCUSSION

Bite injuries to the penis are rarely reported. A study of
human bites reported to the New York City Department of Health
found that of 892 human bites, only two (0.2%) were to the
penis.”” In a study of traumatic penile injuries, 85% were due to a
blunt mechanism, with all of these blunt injuries occurring during
either sexual intercourse or masturbation.'® In another study
specifically examining urethral injuries from blunt penile trauma,
91% of cases occurred during sexual intercourse and all had
associated corporal injury.! To our knowledge, isolated urethral
injury from a human bite has never been reported.

Blood at the urethral meatus after blunt penile trauma is the
cardinal sign of anterior urethral injury, though it is only 75%
sensitive.!” Other clinical signs include dysuria, hematuria and
inability to void."® Delays in diagnosis with urinary extravasation
into the surrounding tissues may result in severe and necrotizing
local infection as well as sepsis.'®
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Image. Retrograde urethrogram demonstrating an irregular lumen
of the midportion of the penile urethra with a small amount of
contrast extravasation (arrow).

A retrograde urethrogram remains the gold standard for
diagnosing urethral injury.'® Retrograde urethrography can
distinguish between complete transection and partial
laceration, as seen with our patient. With partial urethral
laceration, there is extravasation of contrast into the
periurethral soft tissues with continued filling of the urethra
proximally. With complete transection, contrast doesn’t
progress proximal to the area of extravasation.

Management of complete urethral transections involves
suprapubic urinary diversion by placement of a suprapubic
catheter. This can usually be performed percutaneously in the ED,
typically by the Seldinger technique. Delayed primary repair of
the urethra can then be performed at a later date.!” Management of
partial urethral laceration is more controversial. Traditionally,
catheterization of partial tears was discouraged to prevent the
potential conversion of a partial into a complete urethral injury.
Little evidence exists to support this risk of conversion, and one
gentle attempt to place a Foley catheter in a partial disruption is
reasonable.” If successful, the Foley catheter should remain in
place for one to two weeks to allow adequate time for the urethra
to heal."”

As with our patient, all human bites with associated injury
to underlying structures should receive prophylactic
antibiotics. Amoxicillin-clavulanate is the antibiotic of choice
for this purpose.?

CPC-EM Capsule

What do we already know about this clinical
entity?

Human bites to the penis are rarely reported
in the medical literature, and isolated
urethral injury from a human bite has never
been reported.

What makes this presentation of disease
reportable?

There have been no prior reports of injury to
the male urethra from a human bite.

What is the major learning point?
Human bites to the penis may result in
significant urethral injury, even in the
absence of major external damage.

How might this improve emergency
medicine practice?

Recognition and treatment of potential
urethral injuries from human bites will
prevent associated long-term complications.

CONCLUSION

Human bites to the penis are rarely discussed in the medical
literature. To our knowledge, this is the first reported case of
urethral laceration caused by a human bite. Urethral injury should
be considered with all penile bite injuries, no matter how
innocuous the surface wound appears.
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Septic arthritis can be a devastating condition that leads to further morbidity and potential mortality
if not identified early in its course. Emergency providers must keep septic arthritis high on their
differential of any joint-related pain in the pediatric population. We present a case of an eight-year-
old female who initially presented with the chief complaint of chest pain and was subsequently
diagnosed with septic arthritis of the left sternoclavicular joint in the emergency department. [Clin

INTRODUCTION

Septic arthritis of the sternoclavicular joint is a rare entity,
accounting for approximately 1% of cases in the general
population and is most commonly caused by Staphylococcus
aureus.' Delayed diagnosis and management of septic arthritis
can lead to subsequent deleterious complications such as
osteomyelitis, local abscess formation, mediastinitis and poor
functional outcomes.? The superficial location of the
sternoclavicular joint allows for recognition of obviously
apparent edema early during the course of the disease process;
however, the rare occurrence of septic arthritis in the
sternoclavicular joint in healthy adults and presumed pediatric
age group makes the diagnosis rather elusive.!

CASE REPORT

An eight-year-old immunocompetent female with no past
medical history presented to the emergency department (ED)
with a two-day history of chest pain following a recent
pharyngitis one week prior. Per the patient’s mother, 48 hours
prior she began to complain of anterior and superior chest wall
pain followed by a fever of 103°F with erythema and swelling
over the left sternoclavicular joint, which became apparent during
the preceding 24 hours. There was a substantial amount of
erythema and tenderness over the left sternoclavicular joint, but
no fluctuance was noted. There was also pain with active and
passive range of motion of the left shoulder, especially with

abduction and flexion of the joint. Radiographs showed no
abnormalities including joint space widening, while the only
laboratory abnormalities were a white blood cell count 23.5 K/
mm3; C-reactive protein 38.9 mg/L; and erythrocyte
sedimentation rate 44 mm/hr. Magnetic resonance imaging (MRI)
of the chest was obtained in the ED to evaluate for possible septic
arthritis, which revealed a marrow signal abnormality in the left
medial clavicle and the sternum with an adjacent two centimeters
fluid collection consistent with septic arthritis with an abscess.
Blood cultures were obtained and the patient was started on
clindamycin in the ED. Orthopedic surgery was consulted and
patient was taken to the operating room for irrigation and
debridement of the joint. Wound cultures grew Streptococcus
pyogenes with no growth within the blood cultures. The patient
was discharged from the hospital three days later with a
peripherally inserted central catheter for continuous intravenous
(IV) antibiotics for an additional four weeks. The patient has
since made a full recovery.

DISCUSSION

Septic arthritis of the sternoclavicular joint is an unusual
occurrence in the immunocompetent population, accounting for
1% of septic arthritis cases and increasing precipitously to 17% in
IV drug abusers.!** Additional risk factors for development of
septic arthritis in the sternoclavicular joint besides IV drug abuse
include diabetes mellitus, trauma, immunosuppression, renal
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failure, liver cirrhosis, distant site of infection or an infected
central line, none of which our patient presented with.! Current
opinion holds that sternoclavicular joint septic arthritis is likely
a result of hematogenous spread from a distant source or
contiguous spread from a nearby infection into the
sternoclavicular joint.’ Similar to the only previously reported
occurrence of S. pyogenes sternoclavicular monoarthritis, we
theorize that our patient developed septic arthritis of the
sternoclavicular joint as a result of contiguous spread of the S.
pyogenes from a previous pharyngitis acquired one week prior
to presentation.

Sternoclavicular septic arthritis can be a difficult diagnosis to
make in the ED, especially within the pediatric age group where
there is a paucity of reported cases. Within the adult literature,
insidious onset of chest pain localizing the sternoclavicular joint
with associated redness and swelling is a common complaint
occurring in 78% of cases.! The presence of leukocytosis is only
reported in 26-56% of patients who typically present to the ED
over the course of two weeks since the onset of symptoms. !¢
Within the ED plain radiographs are typically of low yield, with
computed tomography (CT) offering an increased sensitivity

0f 93% in detecting bony and soft tissue changes compared to
radiograph.”® CT pales in comparison to MRI, which according to
Kendrick et. al. has a sensitivity approaching 100% in diagnosing
sternoclavicular joint septic arthritis.’

Obtaining a surgical specimen from the joint itself is the best
method to confirm septic arthritis of the sternoclavicular joint. S.
aureus is the most common etiologic entity appearing in about
half of the cases, with Pseudomonas aeruginosa, Brucella and
Escherichia coli as the other common causes, in decreasing
order.'%!! In our review of the literature, we found numerous
reported cases of S. pyogenes causing sternoclavicular septic
arthritis in an immunocompromised adult patient or IV drug
abusers; however, there has been only one reported case of in an
immunocompetent adult patient."'>!3

Further management of sternoclavicular septic arthritis
includes initiating empiric parenteral antibacterial therapy with
coverage against methicillin resistant S. aureus (MRSA) and s.
pyogenes and continued for 4-6 weeks. Clindamycin or
vancomycin are adequate first line anti-staphylococcal agents in
an otherwise-healthy patient.'® In patients with
immunosuppression or concurrent peripheral infection, antibiotics
that target Gram-negative bacteria should also be included.

CONCLUSION

To the best of our knowledge, we present the first pediatric
case of sternoclavicular septic arthritis caused by S.pyogenes in
an immunocompetent child who had no risk factors for this rare
clinical entity. Septic arthritis must be considered in patients
presenting with erythema overlying the joint, painful range of
motion and fever. The exceedingly rare occurrence of this
diagnosis makes it elusive in the ED, but the grave consequences
of delayed diagnosis should raise the suspicion of any physician
caring for children.

CPC-EM Capsule

What do we already know about this clinical entity?
Sternoclavicular joint septic arthritis (SCJSA)

is a rare clinical entity that usually affects
immunocompromised patients with contiguous or
distant foci of infection.

What makes this presentation of disease reportable?
We present the first reported pediatric case of
SCJSA caused by Streptococcus pyogenes in an
immunocompetent child.

What is the major learning point?

SCJ infection may present with an insidious onset
and the diagnosis may be missed, especially in a
patient without predisposing risk factors.

How might this improve emergency medicine
practice?

Physicians should maintain a high index of
suspicion for SCJSA in patients presenting with
atraumatic, painful swelling of the sternoclavicular
Jjoint, despite the lack of risk factors.

Address for Correspondence: Yenisleidy Paez-Perez, DO, St.
Joseph’s Regional Medical Center, 703 Main Street, Paterson, NJ
07503. Email: r_paezperey@sjhmc.org.

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

Copyright. © 2017 Paez-Perez 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. Ross JJ, Shamsuddin H. Sternoclavicular septic arthritis: review of
180 cases. Medicine (Baltimore). 2004;83(3):139-48.

2. Weston V, Jones A, Bradbury N, et al. Clinical features and outcome
of septic arthritis in a single UK Health District 1982-1991. Ann
Rheum Dis. 1999;58(4):214-9.

3. Brancos M, Peris P, Miro J, et al. Septic arthritis in heroin addicts.

Volume I, No. 4: November 2017

313

Clinical Practice and Cases in Emergency Medicine



Sternoclavicular Septic Arthritis Caused by Streptococcus pyogenes in a Child

Paez-Perez et al.

Semin Arthritis Rheum. 1991;21(2):81-7.

Belzunegui J, Rodriguez-Arrondo F, Gonzales C, et al.
Musculoskeletal infections in intravenous drug addicts: report of 34
cases with analysis of microbiological aspects and pathogenic
mechanisms. Clin Exp Rheumatol. 2000;18(3):383-6.

Gillis S, Friedman B, Caraco Y, et al. Septic arthritis of the
sternoclavicular joint in healthy adults. J Intern Med. 1990;
228(3):275-8.

Lewis R, Sutter V, Finegold S. Bone infections involving anaerobic
bacteria. Medicine (Baltimore). 1978;57(4):279-305.

Gerscovich E, Greenspan A. Osteomyelitis of the clavicle: clinical,
radiologic, and bacterial findings in ten patients. Skeletal Radiol.
1994;23(3):205-10.

Moyer H, Ghazi B, Feliciano D. Sternoclavicular joint infection: a case
report. J Thorac Cardiovasc Surg. 2009;57(8):500-1.

10.

1.

12.

13.

Kendrick A, Head H, Rehm J. Management of sternoclavicular joint
infections. Am Surg. 2007;73(7):729-32.

Ely G. Septic arthritis of the sternoclavicular joint and osteomyelitis of
the proximal clavicle caused by prevotella melaninogenicus: a case
with several features delaying diagnosis. J Clin Rheumatol.
1999;5(6):354-9.

Lowy F. Staphylococcus aureus infections. N Engl J Med.
1998;339(8):520-32.

Chamot A, Gerster J. Sternoclavicular arthritis caused by
streptococcus pyogenes group A complicated by mediastinal abscess
in patient infected with the HIV virus. Rev Rhum Mal Osteoarctic.
1990;57(9):663-4.

Savicic-Kos R, Mali P, Abraham A, et al. Streptococcus pyogenes
sternoclavicular septic arthritis in a healthy adult. Clin Med Res.
2014;12(3-4):155-9.

Clinical Practice and Cases in Emergency Medicine

314

Volume I, No. 4: November 2017



CASE REPORT

Dead Legs: A Case of Bilateral Leg Paralysis

Faith Quenzer, DO
Joel Stillings, DO
Jacqueline Le, MD

Section Editor: Rick A McPheeters, DO

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

Submission history: Submitted February 28, 2017; Revision received May 18, 2017; Accepted May 24, 2017

Electronically published October 3, 2017

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

DOI: 10.5811/cpcem.2017.5.34091

Aortoiliac occlusive disease (AOD) is a rare presentation of thrombosis of the abdominal aorta. Also
known as Leriche syndrome, its classic description entails claudication of the buttocks, thighs, and
calves, absent femoral pulses, and impotence. AOD risk factors include smoking, hypertension,
hyperlipidemia, diabetes, chronic renal insufficiency, and hypercoagulopathy. Ischemic complications
of gastrointestinal malperfusion, renal infarction, and paralysis secondary to spinal cord ischemia
are also noted. This case describes AOD complicated by a Stanford Type B aortic dissection leading
to multi-system organ failure. A brief review of the literature further elucidates the key risk factors in
identifying and treating Leriche syndrome. [Clin Pract Cases Emerg Med.2017;1(4):315-318.]

INTRODUCTION

Aortoiliac occlusive disease (AOD) was first described by
Dr. Rene Leriche in 1940. Also known as Leriche syndrome,
AOD is arare presentation of thrombosis of the abdominal aorta.
Leriche’s classic triad of claudication of the buttocks, thighs, and
calves, absent femoral pulses, and impotence are all consistent
with thrombotic obliteration at the end of the aorta."? Found
mostly in males in their third to sixth decades of life, the risk
factors for AOD include smoking, hypertension, hyperlipidemia,
and diabetes.? Ischemic complications of AOD include
gastrointestinal malperfusion, renal infarction, and paralysis
secondary to spinal cord ischemia.’ In conjunction with the
physical examination, computed tomography angiography (CTA)
and point-of-care ultrasound help confirm the diagnosis.
Operative management consists of aortobifemoral bypass
grafting, endovascular intervention, or angioplasty and stenting.

CASE REPORT

A 69-year-old man with a past medical history of untreated
hypertension, chronic back pain, and heavy smoking was brought
in by ambulance to a community emergency department (ED) for
severe bilateral leg pain and paraplegia. He had been unable to
ambulate and remained lying on the floor for the prior three days.
The patient also admitted to chronic low back pain that had
worsened over the preceding week and not improved with his
usual pain medications of naproxen and aspirin. He had no other
complaints and denied any fevers or chills.

The patient’s initial vital signs were as follows: temperature
36.6 degrees Celsius, blood pressure 157/84 mmHg, heart rate 95
beats/min, respiratory rate 38 breaths/min, oxygen saturation 94%
on room air. On physical examination, the patient appeared
cachectic and chronically ill. His cardiac exam revealed a regular
heart rate and rhythm without murmur. He had no palpable
femoral, popliteal, or dorsalis pedis pulses bilaterally. A Doppler
ultrasound performed at bedside further demonstrated a lack of
pulses bilaterally from the femoral to the dorsalis pedis arteries.
Abdominal examination showed a scaphoid, soft, non-tender
abdomen without a pulsatile mass. There was no midline spinal
tenderness or step-offs on musculoskeletal examination.
Neurological evaluation demonstrated complete sensory loss
from T10 and ending on the S1dermatome bilaterally. He had 5/5
motor strength in both upper extremities and 0/5 strength in hip
flexion and extension as well as ankle dorsiflexion and plantar
flexion bilaterally. The dermatological examination of the lower
extremities revealed pale, cold, and mottled-appearing skin from
the hips to the ankles bilaterally.

Initial laboratory data for the patient revealed white
blood cells (WBC) 26.9 x10°/L with neutrophil count 88.8%,
hemoglobin 14.3 g/L, hematocrit 44.4%, and platelets
288 x 10°/L complete metabolic panel showed the following:
sodium (Na) 127 mmol/L, potassium (K) 7.3 mmol/L, chloride
(CI) 99 mmol/L, carbon dioxide (CO,) 18 mmol/L, blood urea
nitrogen (BUN) 82 mg/dL, creatinine (Cr) 4.4 mg/dL, glucose
123 mg/dL, alanine transaminase 288 units/L, aspartate
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transaminase 1,372 units/L, albumin 3.4g/dL, alkaline
phosphatase 86 units/L, direct bilirubin 1.0 mg/dL, indirect
bilirubin 0.2 mg/dL, and total bilirubin 1.2 mg/dL. Prothrombin
time, international normalized ratio, and partial thromboplastin
time were 11.0, 1.0, and 26.9 seconds, respectively. Lactic acid
was 3.36 mmol/L and creatinine kinase was 111,693 units/L.
Troponin was also elevated at 3.850 ng/mL, and the
electrocardiogram showed diffuse and deep T-wave inversions in
the inferior, anterior, and lateral leads.

Point-of-care ultrasound of the abdominal aorta revealed a
linear hyperechoic shadow in the aorta. Chest radiograph
displayed a mildly tortuous ectatic aorta and evidence of chronic
obstructive pulmonary disease (COPD). CT of the chest
demonstrates a Stanford Type B aortic dissection (Image 1). The
dissection starts from the subclavian and extends well into the
infrarenal region of the abdominal aorta with significant mural
thrombosis. On three-dimensional reconstructed images of the
CTA abdominal aorta and bilateral lower extremities with runoff,
significant stenosis is visible in both renal arteries, especially in
the left (Image 2). The right lower extremity demonstrates
near-complete occlusion of the right common iliac artery and
both internal and external iliac arteries. The popliteal artery and
arteries below the right knee are occluded. No blood flow to the
right lower extremity is noted. The left lower extremity also
demonstrates severe narrowing with moderate thrombosis in the
iliac arteries with complete occlusion of the left external iliac
artery. The left popliteal artery is likewise occluded, and no blood

Image 1. Computed tomography of the chest in coronal view
demonstrating a Stanford Type B aortic dissection (arrow).

CPC-EM Caspule

What do we already know about this clinical
entity?

Leriche syndrome is an aortoiliac occlusion
that classically presents as claudication of
the thighs, calves, and buttocks, impotence,
and pulselessness of the legs.

What makes this presentation of disease
reportable?

This is the first reported presentation of
Leriche syndrome that involved a Stanford
Type B aortic dissection.

What is the major learning point?
Aortoiliac occlusion (Leriche syndrome)
should still be in the differential diagnosis
in a patient with bilateral leg paralysis and
decreased pulses bilaterally.

How might this improve emergency
medicine practice?

An awareness and understanding of
Leriche syndrome may potentially improve
morbidity and mortality of this rare yet
devastating disease.

flow to the left lower extremity is visible. In addition to the above
findings, intramuscular gas is seen in the thighs bilaterally, raising
suspicion for myonecrosis (Image 3).

In the ED, the patient was aggressively resuscitated
with an initial two-liter bolus of normal saline. A central
venous catheter was inserted in the left internal jugular vein
and the patient was started on an intravenous (IV) esmolol
drip. He also received IV heparin, calcium chloride, sodium
bicarbonate, insulin, glucose, and morphine during his ED
stay. Shortly thereafter, the patient was taken for emergent
dialysis in the intensive care unit (ICU) to further correct
his electrolyte abnormalities, renal failure, and
rhabdomyolysis prior to operative treatment. The laboratory
abnormalities were partially corrected to a WBC of 17.5 with
neutrophil count of 79.7%, K of 6.6, BUN of 87 and Cr at 3.6.
The patient subsequently underwent open bilateral iliofemoral
aortic popliteal thrombectomy, stent placement in the abdominal
aorta and bilateral iliac arteries and bilateral femoral
endarterectomy and patch angioplasty. While in the operating
room, the patient became hypotensive and bradycardic and
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Image 2. Computed tomography angiography of the abdominal
aorta and bilateral lower extremities with runoff in three-dimen-
sional reconstruction. Severe narrowing at the origin of the left
renal artery is visible (arrow).

eventually suffered cardiopulmonary arrest. Despite a brief
return of spontaneous circulation after resuscitative efforts, the
patient died shortly thereafter in the ICU.

DISCUSSION

Leriche syndrome is a rare and potentially devastating
disease. It is often an advanced and indolent manifestation of
thrombotic accumulation. Reported mortality rates of AOD range
from 25% to 75%.? The classic triad Leriche described includes
claudication of the buttocks, thighs, and calves, absent femoral
pulses, and impotence. These traits were found in 73% of men
with aortoiliac occlusion. From 45% to 64% of patients will
complain of claudication in the buttocks, thighs, and/or calves.
Other clinical features include paralysis, pallor, or mottled
appearance of the lower extremities. Massive ischemic
complications have been observed in AOD, such as
gastrointestinal hypoperfusion, renal infarction, and paralysis
secondary to spinal cord ischemia. All of these symptoms
correlate well to the anatomical region that has been occluded.?

Smoking, hypertension, coronary artery disease, COPD,
and chronic renal insufficiency are noted to be risk factors for
Leriche syndrome.? In even rarer occurrences, AOD can
present in a person younger than 50 years old. In these younger
patients, there is a higher incidence of hypercoagulopathy such
as in antiphospholipid syndrome (APS).>*

Image 3. Computed tomography angiography of bilateral lower extremities displaying intramuscular gas, signifying myonecrosis in

both thighs (arrows).
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It should be noted that this disease could be confused with
acute spinal myelopathy, particularly since patients will often
complain of paraplegia and paresthesia of the lower extremities.
To further differentiate aortoiliac occlusion from spinal
myelopathy, the patient’s history will often reveal a complaint of
intolerable pain in the legs, similar to our case patient.
Diminished pulses, pallor, and decreased temperature are also
more indicative of vascular compromise.’

The largest modern case series of Leriche syndrome was
performed at Oregon Health and Science University with 29
patients. Most of their patients were male with a median age at
diagnosis of 60.7 years, smokers, and diagnosed with
hypertension, peripheral artery disease, and coronary artery
disease. Five of the patients were predisposed to Leriche
syndrome due to their hypercoaguability from APS.> Seven of
the patients had known malignancy. Their findings showed that
patients who were over the age of 60 years, smokers, had motor
and sensory deficits at the time of presentation, and had acute
aortoiliac occlusion at the level of renal arteries were associated
with the worst 30-day mortality rate.?

Management of aortoiliac occlusion has classically been
open repair or endovascular intervention. For patients with
critical limb ischemia and risk of future amputation, stents or
open repair is acceptable. Thrombolysis and mechanical
thrombectomy have been used as an adjunct in angioplasty and
stenting. Axillobifemoral bypass also provides excellent short-
term patency.’

Our patient exhibited the clinical features of pallor, mottled
skin, pulselessness, paresthesia, and bilateral paraplegia of the
lower extremities. These are unfortunately late manifestations
of Leriche syndrome. We suspect his complaint of worsening
chronic back pain was actually related to his not-yet-discovered
Stanford Type B dissection. His AOD then manifested as new
onset bilateral leg pain and paraplegia. His gender, age,
smoking history, hypertension and COPD were all noted to be
risk factors in developing AOD.>#

High mortality rates in AOD are associated with cardiac
complications, older patients, and COPD. In this case, the patient
had multi-system organ failure along with a chronic Stanford
Type B aortic dissection (Image 1). The physical examination
demonstrated a complete lack of vascular perfusion in the
bilateral lower extremities. Paralysis of the bilateral lower
extremities in this case was likely due to hypoperfusion of the
spinal arteries. Renal failure and rhabdomyolysis were likely
inevitable due to the thrombosis and near-complete occlusion of
the infrarenal arteries. The poorly perfused lower extremities
eventually led to myonecrosis of the lower extremities, which
further contributed to the rhabdomyolysis and renal failure
(Image 3). The patient’s use of naproxen and aspirin may have
exacerbated his renal failure as well. Unfortunately, this patient
succumbed to severe limb ischemia and multi-system organ
failure. While this is not the first case of Leriche syndrome
causing multi-system organ failure, this case is the first noted

presentation of a Stanford Type B thoracic aortic dissection
associated with aortoiliac occlusion.

CONCLUSION

Leriche syndrome is a rare and extremely severe form of
peripheral arterial disease whose clinical findings of vascular
compromise manifest late in the course of the disease. While
AOD remains associated with high morbidity and mortality,
immediate recognition and operative management have shown to
improve outcomes. The emergency physician should be aware of
the demographics and risk factors associated with these patients
to ensure prompt treatment.
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A conducted electrical device (CED), usually Taser®, is commonly used by law enforcement officers to aid
in the incapacitation of subjects. While CEDs are considered “safe” for use on subjects, adverse events
may rarely occur. We report a case of a 23-year-old male presenting with severe back pain following
deployment of a CED with resulting acute compression fractures of the thoracic sixth, seventh, and eighth
vertebral bodies. To the best of our knowledge, this represents the third case of traumatic injury from CED
discharge to be reported in the literature since 1995. [Clin Pract Cases Emerg Med.2017;1(4):319-322.]

INTRODUCTION

The Taser® is a commonly-used, conducted electrical device
(CED), used by law enforcement officials nationwide to
incapacitate subjects by non-lethal means. These devices employ
two electrodes to deliver a high-voltage, low-amperage shock
resulting in widespread, involuntary muscle contractions halting
further purposeful motor activity of the subject. A CED is
intended to serve as a non-lethal alternative that provides an
increased measure of safety for both law enforcement officials as
well as subjects exposed to the electrical shock. However, its
use is not without consequence. With the increased prevalence
of CEDs among law enforcement and the general public, it is
important for the emergency physician to be familiar with the

potential adverse outcomes associated with use of these devices.

We present a rare case of multiple thoracic compression
fractures resulting from a CED shock that adds to the limited
body of evidence regarding complications and injuries
following CED deployment.

CASE REPORT

A 23-year-old male presented to a rural emergency
department (ED) for evaluation of mid-back pain following
electrocution via a CED. This occurred while the patient, an
employee of the Department of Corrections, was volunteering as
a model to experience deployment of the device. During the
demonstration, Taser® leads were placed on the patient’s right
shoulder and ankle and were followed by a five-second electrical
discharge from the device. Immediately afterward, the patient

complained of bilateral flank muscular contractions and severe
pain to the mid-back area that was evident upon presentation.
There was no loss of consciousness. The patient had no history of
seizures, back trauma or fall either prior to or after the event. Past
medical, surgical and social histories were non-contributory.

On examination he was in severe distress. Vital signs
revealed a blood pressure of 168/100 mmHg, heart rate of 100
beats per minute (bpm), and were otherwise normal. Back
examination revealed midline thoracic and bilateral paravertebral
tenderness with limited range of motion secondary to pain.
Examination of all four extremities revealed full range of motion
without motor or sensory deficits. Examination of other systems
was unremarkable.

Computed tomography (CT) of the chest with contrast was
performed and revealed acute compression fractures of the
superior endplates of the sixth, seventh and eighth thoracic
vertebrae without retropulsion of any of the spinal fragments
(Image). No further injuries were detected and CTs of the
abdomen and pelvis were normal. Subsequently, the patient was
transferred to a regional Level I trauma center for further care.

Upon examination at the receiving trauma center, vital signs
revealed a blood pressure of 153/92 mmHg with a heart rate of
108 bpm. Laboratory investigations revealed a creatine
phosphokinase of 607 units/L and a creatine kinase-MB of 8.9
ng/mL. Urine myoglobin was negative. Following consultation
with the trauma service, the patient was admitted for further
evaluation. Post-admission, neurosurgical evaluation was
obtained and the decision was made for non-operative
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management using a thoraco-lumbar-sacral-orthosis device,
physical therapy and pain control. The patient was eventually
discharged to home on post-admission day five after adequate
pain control was achieved with recommendation for follow-up on
outpatient basis.

DISCUSSION

Reports on the development of CED devices are dated as
early as the 1960s (patented in 1972). The device, attributed to
National Aeronautics and Space Administration researcher Jack
Cover,! was designed for aiding in the “immobilization and
capture” of its intended targets.

Since then, the use of CEDs has become nearly ubiquitous
among law enforcement agencies. The largest manufacturer is
Taser International, and its devices are reportedly being used in
approximately 17,800 of the nation’s 18,250 law enforcement
agencies.! CEDs in general can be used in either a “push-stun” or
“probe” mode. In the push-stun mode, applying direct pressure
with the device against a subject’s body, delivers an electric
charge. In the probe-mode, compressed nitrogen is used to propel
two barbed probes that are designed to hook onto the subject’s
skin or clothing. The probes are attached to the device via thin,
insulated copper wiring through which the charge is delivered.
The most common CED in use today (TASER® X-26) can
produce an electric shock of up to 50,000 volts in an open circuit
that is delivered in 100 millisecond pulses at 19 hertz (Hz) over
the course of five seconds.?

Data suggests that using these devices may reduce the
likelihood of injury among both subjects and officers during
instances where physical force is required.’ In 2008,a prospective
analysis by Bozeman et al. estimated that among 1,201 Taser®
victims, only 0.25% had significant injury (two intracranial
injuries from falls and one case of thabdomyolysis).*
Nonetheless, CEDs are not entirely benign. An increasing number
of case reports in the literature describe significant adverse
outcomes associated with the use of CEDs including cardiac
dysrhythmias, puncture injuries to the cranium and eye, and even
pharyngeal perforation.’*

Based on our literature review, we identified only two cases
of vertebral compression fractures resulting from CED
deployment that have been reported over the last 10 years.®-'?
Similar to our case, the injuries encountered in both of the these
cases resulted from CED deployment without involvement of a
secondary injury such as fall or seizure. As such, to the best of
our knowledge, this report represents the third case of vertebral
compression fractures resulting from CED deployment to date.
An interesting observation was that all three cases involved law
enforcement officers acting as models during demonstration of
the device. Further, the resultant vertebral fractures in all three
cases were stable and therefore managed non-operatively. Our
report however represents the only case to date to suffer a
vertebral body fracture following CED deployment without any
identifiable risk for fracture. Radiographic imaging of the two

CPC-EM Capsule

What do we already know about this clinical
entity?

Cases of traumatic injury from a conducted
electrical device (CED), most commonly Tas-
er®, have rarely been reported. In patients
with known comorbidities such as osteoporo-
sis or smoking history, CED-discharge injury
may be more likely than in an otherwise
healthy population.

What makes this presentation of disease
reportable?

This is the first reported case of spinal
fracture from CED discharge in an otherwise
healthy patient.

What is the major learning point?
A CED is not a benign entity. Injuries can
occur in all populations.

How might this improve emergency medi-
cine practice?

Maintaining a high index of suspicion

for injury secondary to CED discharge is
paramount to the EM provider, as injury can
occur even in the healthy population without
any other risk factors or comorbidities.

previous case reports demonstrated potential risk factors for
fracture or previous injury including diffuse osteopenia in one
case, and a history of wedge deformity of the second lumbar
vertebrae in the other.

Of question is the specific mechanism and dynamics
resulting in those vertebral fractures. We hypothesize that this
may have been due to diffuse and powerful contraction of
paraspinous muscles induced by electrical current resulting in
compression fractures. The fact that similar vertebral compression
fractures have been reported in the literature as a result of brief,
accidental electrocutions,''> as well as generalized, tonic-
clonic seizure activity,'>'* supports our hypothesis. In the latter
cases, vertebral compression fractures are thought to occur via a
mechanism of sudden, severe, paraspinous muscle contractions.
Similarly, the electrical impulses emitted by CEDs are designed
to stimulate alpha-motor neurons, triggering “powerful,
incapacitating levels of skeletal muscle force production.”'
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Thoracic Compression Fracture as a Result of Taser

®

Discharge

CONCLUSION

Emergency physicians and first responders should be
aware of the potential injuries for individuals who have been
subjected to deployment of a Taser®. While the few documented
cases of vertebral injuries after the use of a conducted electrical
device have resulted in stable fractures, providers should still take
the appropriate precautions when assessing and transporting CED
victims complaining of back pain or parasthesias. Emergency
physicians should consider radiographic studies to assess for
vertebral fractures in patients complaining of back pain or
tenderness on exam following CED deployment. Vertebral body
fractures represent a rare but clinically significant adverse event
that can occur with the use of CEDs.

] = \s
Image. (A) Computed tomography of the chest (coronal view) showing fracture deformities of the thoracic 6th — 8th vertebral bodies
(white arrow); (B) Sagittal view.
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Ketamine is often used for pediatric procedural sedation due to low rates of complications, with
allergic reactions being rare. Immediately following intramuscular (IM) ketamine administration, a
three-year-old female rapidly developed facial edema and diffuse urticarial rash, with associated
wheezing and oxygen desaturation. Symptoms resolved following treatment with epinephrine,
dexamethasone and diphenhydramine. This case presents a clinical reaction to ketamine consistent
with anaphylaxis due to histamine release, but it is uncertain whether this was immunoglobulin E
mediated. This is the only case reported to date of allergic reaction to IM ketamine, without co-
administration of other agents. [Clin Pract Cases Emerg Med.2017;1(4):323-325.]

INTRODUCTION

Ketamine is a common medication, used in isolation as well
as with other agents, for pediatric sedation in the emergency
department (ED). It is often turned to because of its efficacy, ease
of use, and favorable safety profile. Common side effects of
ketamine when given intravenously or intramuscularly include
over-sedation, increased oral secretions, tachycardia, vomiting
and laryngospasm.' The following is a case of an apparent
anaphylactic reaction to a single dose of intramuscular (IM)
ketamine for pediatric procedural sedation.

CASE REPORT

A three-year-old female, without significant past medical
history, presented to the ED with a one-centimeter linear
laceration through the right lower lip secondary to collision with
a domestic dog. The laceration crossed the vermillion border but
did not penetrate the buccal mucosa, and no other injuries were
noted. Due to the location of the laceration and the desire for
good cosmesis, a decision was made to repair the laceration under
sedation with IM ketamine.

A pre-sedation history and physical exam was performed.
The patient’s mother stated that the patient had a history of
seasonal allergies and asthma triggered by environmental
allergens, but had received no allergy or over-the-counter pain
medications the day of presentation. The pre-sedation airway
exam was unremarkable. The patient was attached to continuous

cardiac monitor, end tidal CO2 (ETCO2) and pulse oximetry
(POx), in addition to being placed on two liters nasal cannula
(NCO). No intravenous (IV) access was obtained prior to sedation.
Seventy milligrams (4.4mg/kg) of ketamine was administered IM
into the right thigh.

Within two minutes of administration, the patient developed
facial edema and diffuse urticarial rash to face and torso. IV
access was immediately obtained. Spontaneous breathing
continued, but audible expiratory wheezing was noted.
Auscultation of the patient’s lungs revealed diffuse wheezing. An
immediate request was made for IM epinephrine and a bag valve
mask (BVM) was placed over the NC. An associated POx
decrease to the 80s was noted but improved quickly with BVM.
Copious oral secretions were noted, requiring aggressive
suctioning. The patient’s airway was repositioned into a sniffing
position with folded blankets and 0.15mg of IM epinephrine was
given approximately 15 minutes after initial ketamine. This was
followed by 8mg dexamethasone IV and 25mg IV
diphenhydramine. The patient’s wheezing and urticarial rash
improved, and her lip laceration was repaired in the standard
fashion. The patient emerged from the sedation approximately
one hour after administration of ketamine. She recovered
completely within the following 30 minutes and was monitored
for an additional three hours prior to discharge. Of note, the time
estimates above are based on the average retrospective recall of
events. No staffing was available for real-time charting.
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DISCUSSION

Ketamine is commonly used for procedural sedation and
analgesia in the ED. Physicians often prefer the agent because
adverse effects are very rare.! The incidence of apnea is less than
0.1%. Aspiration, hypotension, and bradycardia similarly occur at
low rates.! One particularly feared adverse effect is laryngospasm,
an involuntary titanic contraction of the vocal cords. It is
characterized by stridor, and usually resolves spontaneously in
less than a minute. However, it is a potentially life-threatening
condition with an incidence of 0.5% secondary to ketamine
sedation.'

Our patient’s symptomatology was consistent with activation
of mast cells and release of preformed mediators (e.g., histamine),
though we cannot be certain whether this event was
immunoglobulin E (IgE) mediated. Previously, the term
anaphylaxis was used to identify the IgE dependent pathway and
anaphylactoid the IgE independent pathway. Both pathways lead
to degranulation of basophils and mast cells with release of
preformed mediators. The term anaphylaxis is now defined as a
life-threatening allergic reaction occurring rapidly after exposure,
and involves two or more organ systems.> The rapid onset facial
edema, urticarial rash, and diffuse pulmonary wheezing in our
case is not typical of laryngospasm. A meta-analysis by Bellolio
et al. revealed no cases of anaphylaxis in 13,883 pediatric
sedations, most of whom received ketamine. Adverse drug
reactions consistent with anaphylaxis induced by ketamine are
rare events, and when present do not appear to be IgE mediated.
Thus, it is impossible to predict future reactions.!

We performed a literature search for both adverse drug
reactions and allergic reactions to ketamine, and discovered six
case reports.*® In all but one case, ketamine was used for
pediatric procedural sedation or general anesthesia. Ozcan et al.
described a true type I hypersensitivity reaction to [V ketamine
and midazolam infusion, manifested by pruritic urticarial rash
and perioral edema. The sensitivity reaction was confirmed by
elevated tryptase level taken two hours after the event, as well as
intradermal skin testing afterwards. Nguyen et al. reported an
allergic reaction to IV push ketamine, which followed
administration of fentanyl and ondansetron. Diffuse morbilliform
rash resolved within five minutes after administration of
diphenhydramine.

Karayan et al. reported a generalized rash and laryngospasm
following ketamine administration, though the full report was not
available in English. Nwasor et al. reported an allergic reaction
following administration of IM ketamine and IV atropine:
urticarial rash, difficulty breathing and subsequent hypoxia to
90% by POx. Endotracheal intubation was performed, and
symptoms resolved with IV hydrocortisone. Matheieu et al. report
a case of extensive macular rash after ketamine and hyoscine
were given IM. Boynes reported an allergic reaction with severe
urticarial rash and wheezing similar to our case report, following
IM ketamine and midazolam prior to a dental procedure. In their
case, intubation was performed prophylactically.

CPC-EM Capsule

What do we already know about this clinical
entity?

Ketamine is commonly used for procedural
sedation. Allergic reactions are rare, and
anaphylaxis is only reported in combination
with other drugs.

What makes this presentation of disease
reportable?

This is the first reported case of anaphylaxis
definitively associated with ketamine, as it
was the only drug administered.

What is the major learning point?
Emergency physicians (EP) should have
increased awareness of rare allergic
reactions, with better preparedness for them.

How might this improve emergency
medicine practice?

EPs will better anticipate anaphylaxis during
procedural sedation, and subsequently treat
more rapidly.

Although these cases are similar, all of them involve co-
administration of other agents. Our case is the only adverse drug
reaction reported thus far in the setting of IM ketamine as a
monotherapy. We performed an additional literature search for
adverse drug reaction to benzethonium chloride, the preservative
used in our ketamine supply. No studies were found to discuss
this as a possible alternative cause of allergic reaction. Latex
exposure was considered, but patient had no prior latex allergy,
and patient had no known latex exposure prior to her reaction.

Adverse drug reactions are often immune-mediated
hypersensitivity reactions, as opposed to anaphylactic reactions,
which are mediated by IgE and classified as type I allergic
reactions.> The clinical criteria for anaphylaxis generally include
urticaria and one of the following: respiratory distress, hypoxia,
hypotension, or associated symptoms of organ dysfunction.
Symptoms occur within minutes to hours after allergen exposure.
Activation of mast cells and basophils from IgE crosslinking
results in release of preformed mediators including histamine and
tryptase, which then activate inflammatory cytokines and
chemokines. It is this inflammatory cascade that leads to the
symptoms of anaphylaxis.?
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Although no tryptase level was confirmed in our case, the
temporal relationship of symptoms to ketamine exposure point to
significant histamine release and possible IgE-mediated
anaphylaxis.® However, an in-vitro study performed by Fell et al.
demonstrated that ketamine directly increases histamine efflux in
the brain, without mediation by IgE.’ One small study used the
Prausnitz-Kutzner test to confirm that a ketamine allergic reaction
was indeed not mediated by an IgE mechanism, and was more
likely to result from direct ketamine stimulation of mast cells.
Serum (suspected to contain IgE against ketamine) from the
patient who had an allergic reaction to ketamine was placed
intradermally (ID) in two healthy controls. Twenty-four hours
later, different dilutions of ketamine were injected ID and
observed. No reaction was noted, which provides evidence
against an IgE-mediated allergic reaction.®

CONCLUSION

Our case is consistent with a ketamine-induced adverse drug
reaction, but whether ketamine directly stimulates mast cells to
increase histamine release or causes an IgE-mediated
anaphylactic reaction requires additional studies. The few studies
available point to possible direct mast cell stimulation.®’
Regardless, the end result can be quite similar and practitioners
should be prepared to administer epinephrine, diphenhydramine,
and steroids and be ready to establish an advanced airway. This
is the only case of anaphylaxis to IM ketamine as monotherapy in
the literature thus far; it serves as a reminder to be prepared for
severe allergic reactions in the ED.
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Two cirrhotic patients with unexplained abdominal pain deteriorated rapidly and fatally after presenting
to our emergency department. Abdominal computed tomography in both patients showed “misty
mesentery”, which could not be explained by other etiologies. Both blood cultures revealed Vibrio
vulnificus, which suggested the possible correlation of CT-finding and bacteremia.[Clin Pract Cases

INTRODUCTION

Vibrio vulnificus infection is uncommon but potentially fatal.!
V. vulnificus is a Gram-negative, curved, rod-shaped bacterium
found in warm seawater. V. vulnificus infections are generally
acquired by eating contaminated raw seafood or through wound
contamination by seawater or shellfish. These infections can
result in three distinct syndromes: primary septicemia, wound
infections, and gastrointestinal illness.> We report two cirrhotic
patients who presented with acute abdomen and “misty
mesentery” on computed topography (CT), progressively
worsening lactic acidosis and rapid demise in association with V.
vulnificus bacteremia.

CASE REPORT
Case #1

A 50-year-old man complained of abdominal pain with
radiation to the back for four hours, and one episode of blood-
streaked vomitus. He presented to the emergency department
(ED) at night after having consumed alcohol during the day. His
medical conditions included alcoholic liver cirrhosis, alcoholic
pancreatitis, peptic ulcer disease, and prior cholecystectomy.

Initial examination of his vital signs revealed that he was
febrile (39-3°C) and tachycardic (pulse, 132 beats per minute),
but without hypotension. Physical examination revealed diffuse
abdominal tenderness without guarding. His hemoglobin levels
were 13-2 g/dL, and his white blood count (WBC) was 3500/uL
with bandemia (band: 22%). His serum lipase was normal, but

hyperlactatemia (41-4 mg/dL), elevated aspartate
aminotransferase (220 U/L), and hyperbilirubinemia (total
bilirubin: 19-65 mg/dL) were noted. Because of intractable
abdominal pain, abdominal CT was ordered, which revealed
mesenteric vessels surrounded by new fat stranding with ascites
when compared with his abdominal CT from four years prior
(Image 1). He was subsequently admitted to the intensive care
unit because of worsening hyperlactatemia (89-7 mg/dL) with
newly developed metabolic acidosis (venous pH: 7-169 and
bicarbonate (HCO3-): 14-1 mmol/L). No bullae or rash was
revealed or documented during the whole process. Unfortunately,
he expired nine hours after arrival, despite aggressive
resuscitation and antibiotics. Blood culture analysis three days
later revealed V. vulnificus growth.

Case #2

A 61-year-old man presented to the ED with one episode of
hematemesis four hours prior and subsequent epigastric
abdominal pain. He had a history of alcoholic liver cirrhosis,
peptic ulcer disease, and type 2 diabetes and had received
radiotherapy for esophageal cancer two years prior. The patient
was oriented, afebrile, and tachycardic (pulse rate, 114 beats per
minute), with normotension. Laboratory studies showed
bandemia (WBC: 4300/uL, band: 19%) without any reduction in
hemoglobin (10-9 gm/dL, same value as one year prior), acute
kidney injury (creatinine: 3-4 mg/dL), and hyperlactatemia (673
mg/dL). Proton-pump inhibitors and terlipressin were
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Image 1. Computed tomography showing “misty mesentery” fat
stranding (arrow) surrounding mesenteric vessels with ascites

administered intravenously.

Due to intractable pain emergent CT was arranged, revealing
mesenteric vessels surrounded by new fat stranding compared
with CT one year prior (Image 2). An endoscopy identified
angiodysplasia over the lower esophagus and duodenal ulcer
without active bleeding. Eleven hours after the patient’s arrival at
the ED, he became agitated and multiple areas of ecchymosis
developed over his limbs. Neutropenia with worsening
bandemia (WBC: 2500/uL, band: 34%), hyperlactatemia (153
mg/dL) with severe metabolic acidosis (venous pH: 7-030,
HCO3-: 8-6 mmol/L), deteriorating kidney function (creatinine:
5-14 mg/dL), and disseminated intravascular coagulopathy
ensued. Despite empirical antibiotics, continuous venovenous
hemofiltration and intensive care, the patient expired 22 hours
after his arrival in the ED. Blood culture analysis three days
later revealed V. vulnificus growth.

DISCUSSION

V. vulnificus infection has been categorized into three distinct
syndromes: 1) primary septicemia related to the consumption of
raw seafood; 2) wound infection related to necrotizing fasciitis
and bacteremia; and 3) gastrointestinal illness without
bacteremia.? V. vulnificus septicemia is considerably more deadly
than soft tissue infection, with mortality rates exceeding 50% and
higher than 90% with septic shock.**

“Misty mesentery” is a radiological term used to describe an
increase in mesenteric fat density without displacing the

CPC-EM Capsule

What do we already know about this clinical
entity?

‘Misty-mesentery’ on abdominal computed
tomography (CT) has a broad differential
diagnosis, consisting of mesenteric panniculitis,
neoplasms (mesenteric lymphoma,

infiltration of lymphatics by gastrointestinal
adenocarcinoma), mesenteric edema
(secondary to portal hypertension), adjacent
inflammation and idiopathic cause.

What makes this presentation of disease
reportable?

Most etiologies of ‘misty-mesentery’are
relatively benign and non-life threatening. We
are the first to propose such finding
associated with an acute disease that carries
grave-prognosis if treated inappropriately.

What is the major learning point?
‘Misty-mesentery’ on abdominal CT in a
cirrhotic patient with unexplained abdominal
pain may be an early clue to Vibrio vulnificus
bacteremia, although the exact mechanism is
still to be discovered.

How might this improve emergency medicine
practice?

Recent sepsis guidelines reemphasize

the importance of early administration of
antbiotics in septic patients. Our proposed
finding could help physicians select
appropriate antibiotics, and potentially
improve patient outcome.

surrounding vessels in abdominopelvic CT.> Mesenteric
panniculitis is one of an extensive range of disorders that show
misty mesentery in CT, but other possible etiologies, such as
edema, hemorrhage, neoplasia, lymphedema, and inflammation,
should be excluded.® Reported prevalence rates range from
0.16% to 7.80%.” Patients may be asymptomatic or present with
non-specific chronic abdominal pain. According to our research,
no report has presented an association between misty mesentery
and V. vulnificus infection. Patients with misty mesentery
caused by mesenteric panniculitis rarely exhibit acute
abdominal symptoms.
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Image 2. Computed tomography showing “misty mesenteric”
vessels surrounded by fat stranding (arrow)

Although both patients showed localized misty mesentery,
their CT images and clinical conditions were non-suggestive of
pancreatitis. Mesenteric edema due to liver cirrhosis was unlikely,
because there was a lack of diffuse distribution of misty
mesentery, subcutaneous edema and ascites.® Previous CT also
did not demonstrate any evidence of misty mesentery. Although
the exact etiology and pathogenesis of the misty mesentery in our
cases could not be identified, we suspect that the ingestion of
uncooked seafood could have been the cause.

CONCLUSION

We consider that our two patients’ intractable abdominal pain
was related to misty mesentery caused by V. vulnificus infection.
These cases emphasize the need to consider V. vulnificus
bacteremia in cirrhotic patients with intractable abdominal pain,
unexplained metabolic acidosis, and misty mesentery, so that
appropriate antibiotics and aggressive resuscitation can be
provided in a timely manner.
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We present a case of bilateral posterior native hip dislocations after a fall from standing. This
exceedingly rare diagnosis is classically associated with younger patients whose bones are strong
enough to dislocate rather than fracture in the setting of a high-momentum collision. We present
an unusual case of an 88-year-old male with native hips who sustained a low-energy collision after
falling from standing and was found to have bilateral posterior hip dislocations without associated
pelvis or femur fractures. [Clin Pract Cases Emerg Med.2017;1(4):329-332.]

INTRODUCTION

Ninety percent of native hip dislocations are posterior
dislocations.! They are classically associated with motor
vehicle collisions, which cause the vast majority of traumatic
posterior hip dislocations.? In these situations, patients often
sustain multiple traumatic injuries due to the high momentum
required to dislodge the femoral head. Both hips are held in
flexion and adduction with axial loading to the femur, usually
via a flexed knee striking a dashboard. About 400 newtons of
force are required to cause hip joint separation.’ Due to the
large force required to cause a native hip dislocation, there is a
95% incidence of injury to other areas of the body in these
patients, especially injuries to the knee.* Other risk factors
include but are not limited to prior hip dislocation, hip
prosthetics, joint laxity from underlying medical condition such
as Down syndrome and Ehlers-Danlos syndrome. Children can
get hip dislocations from smaller forces, such as a fall from
standing, due to immature development of the joint.

A posteriorly dislocated hip usually presents foreshortened,
flexed, internally rotated, and adducted. The greater trochanter
and buttock may be more prominent to visualization and
palpation. An anterior-posterior pelvis and lateral radiograph
may easily confirm a hip dislocation. Obtaining radiographs
prior to attempting reduction is important in order to identify
associated fractures, which may make reduction more difficult.
Fractures of the femoral neck and associated lower limb are

relative contraindications to attempting closed reduction in the
emergency department (ED).

Simultaneous bilateral traumatic hip dislocations is a
true emergency. Prompt reduction within six hours is
important to prevent complications including osteonecrosis,
as well as the development of scar tissue and joint instability,
which may impede joint reduction.>” Although several
closed reduction techniques have been described, a popular
method used in the ED is the Allis reduction maneuver.
Indications for surgical management include multiple failed
attempts at closed reduction, intraarticular bony fragments
causing incongruous reduction, neurovascular compromise,
dislocation-fracture combination injuries, and inability to
tolerate bedside anesthesia.

Common complications of posterior dislocations include
avascular necrosis and traumatic arthritis. Avascular necrosis,
caused by disruption to the circumflex femoral artery, is the
dreaded complication of hip dislocation and occurs in 10% of
cases.’ Other complications include injury to sciatic nerve,
specifically the peroneal branch that is stretched over the
displaced femoral head, potentially causing transient or
permanent nerve injury.®® Prognosis is determined by several
factors including time to reduction, overall trauma severity,
age, comorbidities and frailty.!” Patients are often allowed to
weight bear as tolerated afterwards, with close orthopedic and
radiologic follow-up.
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CASE REPORT

An 88-year-old Caucasian male presented to our ED by
ambulance after being found unresponsive on the floor of his
home by family. On arrival he was pale and mottled, with a
Glasgow Coma Scale of 3. He was normothermic, tachycardic in
sinus rhythm, hypertensive, and severely hypoxic. Traumatic
injuries on exam were significant for large anterior chest wall
contusion, right leg laceration, and inwardly rotated legs of equal
length with symmetric hips. Peripheral pulses were 1+ palpable.
The patient was intubated in upright positioning due to oxygen
desaturations while lying flat. An orogastric tube drained coffee-
ground fluid and a urethral catheter initial efflux was clear yellow
and then transitioned to gross hematuria. The patient’s initial labs
were significant for influenza A, acute kidney injury, ischemic
hepatitis, rhabdomyolysis, lactic acidemia, non ST-segment
elevation myocardial infarction, and a negative comprehensive
drug screen. His family arrived later and provided additional
history. He had been a healthy, independent octogenarian who
played tennis weekly, had no medical problems, and took no
prescription medications. In the week prior to the incident, the
patient exhibited flu-like symptoms but sounded well on the
phone one day prior to presentation. When they found him
unresponsive, he was not found near stairs.

Computed tomography revealed bilateral posterior hip
dislocations with both femoral heads superior and posterior to the
acetabulum (Image 1 and Image 2). There were no pelvic
fractures. Bilateral closed hip reduction was performed at the
bedside using the Allis reduction maneuver. With the hip

Image 1. Computed tomography scout image demonstrating
bilateral posterior hip dislocations (arrows).

CPC-EM Capsule

What do we already know about this clinical
entity?

Posterior hip dislocations classically occur
with high-momentum injuries in motor
vehicle collisions or a fall from a great
height. They present with an inwardly rotated
and shortened leg.

What makes this presentation of disease
reportable?

We present a rare case of bilateral posterior
hip dislocations in native hip joints after a
fall from standing.

What is the major learning point?

A thorough physical exam is crucial to
securing this rare but important diagnosis in
unresponsive patients for timely reduction in
the emergency department.

How might this improve emergency
medicine practice?

In unstable and unresponsive patients, the
physical exam is an important tool for the
emergency physician to identify life- or limb-
threatening diagnoses.

stabilized by an assistant, traction was applied to the femur with
the knee in flexion, as the hip was slowly flexed to 90 degrees. An
obvious “clunk” occurred as the femoral head slid back into the
acetabulum. The hip was then slowly extended maintaining
traction and the leg positioned in abduction and external rotation
while post-reduction films were obtained. There was concern for
right hip instability because the patient required multiple right hip
reductions, including axial traction as described above, and
modified Allis maneuver without knee flexion. The left hip was
reduced easily with axial traction. Both legs were placed in knee
immobilizers and positioned in hip abduction and flexion.
Reduction was confirmed with AP pelvis radiograph (Image 3).
Dorsalis pedis and posterior tibial pulses were palpable before
and after the reduction. The patient was transferred to the
intensive care unit (ICU).

The patient was awake and following commands while
intubated on ICU day 1, and was extubated on ICU day 10. His
only neurologic deficit was mild difficulty with concentration. On
follow-up, patient recalled that he was standing on a level surface
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Image 2. Computed tomography axial image demonstrating
bilateral posterior hip dislocations (arrows).
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Image 3. Anterior-posterior pelvic radiograph demonstrating the
hips after reduction (arrows).

and reaching for a glass of water when he lost balance and fell
with his legs “doing the splits.” He denied head trauma or loss
of consciousness with his fall. He was unable to call for help
despite dragging himself across the floor, and he lay on the
ground for approximately 30 hours. He had never sustained
prior hip injury or dislocation. On ICU day 9, orthopedic
surgery performed an exam under anesthesia and found no
joint instability. Later, he developed decreased sensation in the
right leg attributed to sciatic neuropraxia. His hospital course
was complicated by multisystem organ failure requiring
initiation of dialysis, possible aspiration pneumonia, atrial
fibrillation with rapid ventricular rate, metabolic
encephalopathy, and hematochezia with acute blood loss

anemia. He was eventually transferred to the inpatient hospice
unit and expired on hospital day 23.

DISCUSSION

We present an unusual case of bilateral posterior hip
dislocations with an atypical mechanism of low- momentum
collision in native hip joints. Bilateral posterior hip
dislocations are rare; there are more case reports of hip
dislocations with one anterior and the other posterior
compared to bilateral posterior hip dislocations.!>> The
majority were associated with classic high-momentum injuries
such as a motor vehicle collision, fall from a great height, or
inherent joint instability. Clinically a posterior hip dislocation
presents with a foreshortened, adducted and internally rotated
leg, most evident when compared to the contralateral leg.

In intubated patients with bilateral symmetric hip
dislocations, the physician does not have the clue of leg
asymmetry or a patient-provided history. In this case, it was
initially mistakenly attributed to chronic contractures often
seen in elderly bedridden patients. However, leg contractures
usually present with the legs externally rotated. In addition,
this patient’s physical exam findings of significant chest
contusions and leg lacerations should have prompted a higher
level of clinical suspicion of other traumatic injuries despite
the limited history available at the time of initial evaluation.
Although this case report represents an outlier in the grand
scheme of hip dislocations, it is an interesting and atypical
presentation of a classic emergency medicine diagnosis.

CONCLUSION

Although classically associated with high-momentum
collisions, we present a rare case of bilateral posterior native hip
dislocations after a low-momentum injury. This diagnosis was not
considered after initial physical examination because the patient
was unable to provide a history and had symmetric appearance of
the lower extremities. In these cases, emergency physicians
should perform a thorough physical exam in order to secure the
diagnosis and perform closed reduction in a timely manner.

Address for Correspondence: Jane Xiao, MD, Beaumont Health
System, 3601 W. 13 Mile Road, Royal Oak, Ml 48073. Email: jane.
xiao@beaumont.edu.

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

Copyright. © 2017 Xiao 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 I, No. 4: November 2017

331

Clinical Practice and Cases in Emergency Medicine



Bilateral Posterior Native Hip Dislocations after Fall from Standing

Xiao et al.

REFERENCES

1.

Clegg TE, Roberts CS, Greene JW, et al. Hip dislocations—
Epidemiology, treatment, and outcomes. Injury. 2010;41(4):329-23.

1.

Garg B, Singh AP, Singh AP, et al. Traumatic bilateral posterior hip
dislocation in 10 year old male child. J Clin Orthop Trauma.
2014;5(3):154-6.

2. Pietrafasa CA, Hoffman JF. Traumatic dislocation of the hip. JAMA. 12. Patton MS, Banaskiewicz PA, Finlayson D. Traumatic bilateral
1983;249(24):3342-6. posterior dislocation of the hip — an unusual mechanism resulting

3. Hak DJ, Goulet JA. Severity of injuries associated with traumatic hip from agricultural accident. Acta Orthop Belg. 2004;70(4):371-2.
dislocation as a result of motor vehicle collisions. J Trauma. 13. Thompson VP, Epstein HC. Trauma dislocation of the hip; a survey of
1999:47(1):60-3. two hundred and four cases covering a period of twenty-one years. J

4. Sener M, Sener U, Yildiz M, et al. Bilateral traumatic hip dislocation Bone Joint Surg Am. 1951;33-A(3):746-78; passim.
with bilateral sciatic nerve injury. Arch Orthop Trauma Surg. 14. Kozin SH, Kolessar DJ, Guanche CA, et al. Bilateral femoral head
1997;116(4):225-6. fracture with posterior hip dislocation. Orthop Rev. 1994;Suppl:20-4.

5. Sahin V, Karakas ES, Aksu S, et al. Traumatic dislocation and 15. Rath E, Levy O, Liberman N, et al. Bilateral dislocation of the hip
fracture-dislocation of the hip: a long-term follow-up study. J Trauma. during convulsions: a case report. J Bone Joint Surg Br.
2003;54(3):520-9 1997;79(2):304-6.

6. Stewart MG, Milford LW. Fracture-dislocation of the hip; an end-result ~ 16. Kuhn DA, Frymoyer JW. Bilateral traumatic hip dislocation. J Trauma.
study. J Bone Joint Surg Am. 1954;36(A:2):316-42. 1987;27(4):442-4.

7. Kellam P, Ostrum RF. Systematic Review and Meta-Analysis of 17. Janzen DL, Munk PL, Connell DG, et al. Bilateral traumatic posterior
Avascular Necrosis and Posttraumatic Arthritis After Traumatic Hip hip dislocation: CT findings. Australas Radiol. 1991;35(3):264-5.
Dislocation. J Orthop Trauma. 2016;30(1):10-6. 18. Ingram AJ, Turner TC. Bilateral traumatic posterior dislocation of the

8. Singh AP, Sidhu AS, Singh AP. Trauma bilateral hip dislocations with hip complicated by bilateral fracture of the femoral shaft: report of a
bilateral sciatic nerve palsy. Chin J Traumatol. 2010;13(2):126-8. case. J Bone Joint Surg Am. 1954;36-A(6):1249-55.

9. Hougaard K, Thomsen PB. Traumatic posterior dislocation of the 19. Meislin RJ, Zuckerman JD. Bilateral posterior hip dislocations with
hip--prognostic factors influencing the incidence of avascular femoral head fractures. J Orthop Trauma. 1989;3(4):358-61.
necrosis of the femoral head. Arch Orthop Trauma Surg. 20. Kriz J. Bilateral traumatic dislocation of the hip joint in a 10-year-old
1986;106(1):32-5. boy. Rozhl Chir. 1989;68(8-9):592-4.

10. Alexa O, Cozma T, Puha B, et al. Bilateral hip dislocation in a 79 21. Endo S, Yamada Y, Fuji N, et al. Bilateral traumatic hip dislocation in
years patient. Chirurgia (Bucur). 2012;107(1):122-5. a child. Arch Orthop Trauma Surg. 1993;112(3):155-6.
Clinical Practice and Cases in Emergency Medicine 332 Volume I, No. 4: November 2017



CASE REPORT

Ultrasound-Guided Femoral Nerve Block to Facilitate the
Closed Reduction of a Dislocated Hip Prosthesis

Edward Carlin, MD
Brendon Stankard, PA-C
Ashley Voroba, MD
Mathew Nelson, DO

Section Editor: Shadi Lahham, MD

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

Submission history: Submitted March 24, 2017; Revision received July 13, 2017; Accepted July 25, 2017

Electronically published October 6, 2017

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

DOI: 10.5811/cpcem.2017.7.34328

Pract Cases Emerg Med.2017;1(4):333-336.]

Prosthetic hip dislocation is a common but unfortunate complication in patients who have undergone
total hip arthroplasty. Successful closed reduction in the emergency department leads to a reduced
length of stay and rate of hospitalization."? The use of regional anesthesia by femoral nerve block
represents a novel approach for controlling pain in patients with hip pathologies.® Ultrasound-guided
approaches have been used with great success for controlling pain in patients with hip fractures.*®
Here we report the case of a 90-year-old male who presented with a dislocated hip prosthesis, which
was subsequently corrected with closed reduction following delivery of regional anesthesia to the
femoral nerve under ultrasound guidance. To our knowledge, this represents the first reported use of
an ultrasound-guided femoral nerve block to facilitate closed reduction of a dislocated prosthetic hip,
and highlights a novel approach that avoids the use of procedural sedation in an elderly patient. [Clin

INTRODUCTION

Prosthetic hip dislocation is an unfortunate complication
for patients who have previously undergone total hip
arthroplasty (THA), occurring at a rate as high as 3%
following primary THA.! Patients presenting to the emergency
department (ED) with a prosthetic hip dislocation have
reduced length of stay and avoidance of hospitalization after
undergoing closed reduction in the ED.? Unfortunately, closed
reduction often necessitates the administration of significant
parenteral narcotics or sedatives. There is little data on the use
of regional nerve blocks to facilitate closed reduction of a
dislocated hip prosthesis; however, a report of two cases using
a femoral block (administered after confirming needle position
via nerve stimulator) demonstrated the potential to accomplish
a closed reduction under regional anesthesia.’

Similar types of regional anesthesia, termed a three-in-one
femoral nerve block and delivered under ultrasound (US)
guidance, demonstrate feasibility for pain control in patients
with hip fractures.®” The three-in-one femoral nerve block
involves anesthetizing the lateral cutaneous, obturator, and

femoral nerves using only one injection.” The US probe is
placed below the inguinal ligament and the femoral nerve is
identified as a hyperechoic structure lateral to the femoral
artery and vein, allowing direct visualization of the relevant
structures throughout the entire procedure.6 Here we report
the use of a US-guided femoral nerve block for the subsequent
reduction of a superior-posterior prosthetic hip dislocation.

CASE PRESENTATION

A 90-year-old male presented to the ED with the
complaint of right hip pain and deformity, which occurred
while attempting to raise his right leg out of bed
approximately two hours prior to his arrival. He had a prior
surgical history that included right THA approximately 10
years prior, and subsequently had two dislocations of the
prosthetic joint requiring procedural sedation for closed
reduction. He also had an extensive past medical history,
including Wolff-Parkinson-White syndrome (with an
implanted automatic implantable cardioverter-defibrillator),
coronary artery disease, congestive heart failure, hypertension
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and stage one chronic kidney disease. The patient’s family
also noted that following his last prosthetic hip dislocation, he
had experienced a prolonged reaction to the sedatives used
during the reduction.

On initial evaluation, the patient was in significant
discomfort and was found to have a right lower extremity that
appeared shortened and internally rotated, with an obvious
deformity of the right hip. Distal pulses and sensation in the
right leg remained intact. Vital signs on presentation were heart
rate of 98 beats/minute, blood pressure of 169/102 mm Hg,
oxygen saturation of 97% on room air, and an oral temperature
of 36.3 degrees Celsius. After placement of an intravenous (IV)
line, the patient was administered a dose of four milligrams IV
morphine, but remained in significant discomfort. His vital
signs remained stable, with improvement of his blood pressure,
and subsequently he received a dose of 50 micrograms [V
fentanyl, which provided some relief. Radiographs of the right
hip revealed a superior-posterior dislocation of the prosthesis,
confirming the diagnosis (Image 1).

The patient then received a femoral nerve block following
the three-in-one technique outlined previously (Image 2). The

Image 1. Anterior-posterior radiograph of the patient’s right hip
demonstrating the hip prosthesis dislocated superiorly. Lateral
films (not shown) indicated posterior displacement as well.

CPC-EM Capsule

What do we already know about this clinical
entity?

Regional anesthesia is widely used for pain
control, and more recently femoral nerve
blocks have been successfully used in the
ED for analgesia in patients with proximal
femur fractures.

What makes this presentation of disease
reportable?

This case highlights the novel use of a femoral
nerve block to facilitate the closed reduction
of a dislocated prosthetic hip, a procedure that
usually requires procedural sedation.

What is the major learning point?
Performing femoral nerve blocks for closed
reductions of dislocated hips may reduce
the risk of complications from parenteral
analgesia or procedural sedation.

How might this improve emergency
medicine practice?

The technique used in this case should be
more thoroughly investigated for wider use
in hip reductions or other related procedures.

patient was in Trendelenburg position at approximately 20
degrees with a tourniquet applied to the distal thigh. After
localizing the femoral nerve one centimeter below the inguinal
ligament using US, 30 milliliters of a 1% lidocaine solution
were injected directly around the proximal femoral nerve
under US guidance. After 15 minutes, the tourniquet was
removed and the patient was assessed, revealing a significant
reduction in pain while lying supine, and an increased ability
to tolerate passive range of motion. After an additional 15
minutes, the patient was able to tolerate significant movement
of the affected hip, allowing for several attempts at closed
joint reduction.

After two attempts at closed joint reduction, the patient’s
right hip prosthesis was reduced into the appropriate position,
with minimal discomfort reported by the patient. Reduction was
confirmed on radiographs (Image 3), and following an additional
one hour of time for the anesthetic to wear off, the patient could
ambulate successfully in the department with minimal
discomfort. He was subsequently discharged from the ED.
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Image 2. Ultrasonographic image of the right femoral nerve

and associated vascular structures, obtained during injection of
anesthesia around the femoral nerve. The series of arrows outlines
the course of the needle inserted for delivery of the anesthetic.

FN, femoral nerve; FA, femoral artery; FV, femoral vein; DFV, deep
femoral vein.

DISCUSSION

Conventionally, patients with a hip dislocation undergo
procedural sedation to facilitate closed reduction of the joint;
however, applying this approach to elderly patients with
significant medical comorbidities increases the risk for
adverse outcomes, such as hypotension and respiratory
failure.® Regional anesthesia of the femoral nerve represents a
proven therapy for pain control in patients with hip
fractures.*>”? US-guided femoral nerve blocks provide
similarly demonstrated effective pain control for patients with
hip fractures, and in some select surgical procedures.®

One case report in the literature identified a series of two
patients who were found to have dislocated hip prostheses and
subsequently underwent closed reduction after femoral nerve
block; however, regional anesthesia in these cases was
performed after identification of the femoral nerve via nerve
stimulator, a more invasive technique.’

In comparing US-guided regional nerve blocks to more
traditional anatomic “blind” approaches, US-guided
blockade can be accomplished with improved accuracy and
efficacy.' Additionally, US-guided femoral nerve blocks
have improved time to onset of anesthesia when compared to
an approach using a nerve stimulator to identify the femoral
nerve.!! Since US-guided approaches to regional anesthesia
offer significant improvements over other approaches, and
prior studies have demonstrated the efficacy of femoral nerve
blocks or three-in-one blocks for analgesia, it is reasonable
to assume that regional anesthesia could be applied to
patients with hip dislocations.

irl
Image 3. Post reduction anterior-posterior radiograph of the right
hip demonstrating normal joint alignment.

CONCLUSION

It is expected that the application of regional anesthesia
to facilitate closed reductions, such as in this case, would
limit the total time to discharge and improve patient
satisfaction. Regional anesthesia does not require the patient
to have fasted or to have additional monitoring equipment in
place, as would be necessary for procedural sedation
techniques. This report represents the first case of
ultrasound-guided, three-in-one femoral nerve block to
facilitate the closed reduction of a dislocated hip prosthesis,
thereby avoiding the use of procedural sedation in a patient
with significant medical comorbidities. Going forward,
additional studies will be necessary to compare the use of
ultrasound-guided regional anesthesia for closed joint
reductions to the use of procedural sedation.

Our case report includes only one patient, making our
results impossible to generalize. Our patient in particular had
experienced multiple dislocations of his prosthetic hip, and the
laxity of his joint may have aided our reduction attempts. The
patient’s post-discharge course is unknown.
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Alveolar hemorrhage is a rare yet devastating clinical entity if not identified and treated aggressively.
Exceedingly rare are the cases of anticoagulant-induced alveolar hemorrhage with very few cases
described in the current literature. The nonspecific presentation of an alveolar hemorrhage makes
its diagnosis and appropriate treatment difficult in the emergency department. We report a case of a
patient on warfarin for atrial fibrillation who was initially misdiagnosed as having community-acquired
pneumonia, but subsequently was identified to have a fatal alveolar hemorrhage. [Clin Pract Cases

Emerg Med.2017;1(4):337—-339.]

INTRODUCTION

Pulmonary hemorrhage can have numerous potential
etiologies such as pulmonary embolism, Wegener’s
granulomatosis, Goodpasture syndrome, systemic lupus
erythematosus and many drugs, including warfarin.' To the
best of our knowledge the incidence of pulmonary
hemorrhage induced by anticoagulant use has not been
elucidated; however, with very few cases reported we
suspect it is a rare diagnosis that may be becoming more
common with increasing use of anticoagulants.'* The
hallmark of treatment is to address the coagulopathy and
provide supportive care with suitable oxygenation and
ventilation if needed.!

CASE REPORT

A 62-year-old male presented to the emergency
department (ED) via Advanced Life Support with a two-day
history of shortness of breath and subjective fevers. His
past medical history was significant for congestive heart
failure requiring an automatic implantable cardioverter-
defibrillator, atrial fibrillation and chronic obstructive
pulmonary disease. During the initial assessment, the

patient was found to be afebrile, tachycardic (heart rate:
117 beats per minute, paced rhythm) and normotensive
(blood pressure:116/66 mmHg); however, the patient was
moderately dyspneic and hypoxic, requiring support with
bilevel positive airway pressure ventilation. On chest
auscultation the patient was found to have rhonchi in the
left lower lobe and he was mildly tachypneic with a
respiratory rate of 22 breaths per minute; otherwise, his
physical examination was unremarkable.

The ED laboratory evaluation revealed a leukocytosis of
21.4 K/mm?® with bandemia of 15% and presumed left lower
lobe infiltrate seen on chest radiograph (Image 1). The patient
was also acutely anemic with hemoglobin of 12 g/dL as
compared to his baseline of 14.4 g/dL three months earlier.
The patient was initially managed with intravenous (IV)
ceftriaxone and azithromycin for community-acquired
pneumonia and admitted to the intensive care unit for close
monitoring of his cardiopulmonary status. After an episode of
massive hemoptysis and desaturation to 84%, the patient
required endotracheal intubation for airway protection. His
warfarin-induced coagulopathy (prothrombin time: 33.7
seconds; international normalized ratio: 3.3) was reversed with
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two units of fresh frozen plasma and IV Vitamin K. Repeat
chest radiograph (Image 2) two hours after the initial chest
radiograph (Image 1) revealed interval worsening of the left
lower lobe opacity confirmed as localized alveolar hemorrhage
on bronchoscopy. Bronchial washings demonstrated
hemosiderin-laden macrophages, while malignant cells were
notably absent. Sputum cultures obtained after seven days
post-intubation grew P. aeruginosa. The patient subsequently
succumbed to his illness.

DISCUSSION

Pulmonary hemorrhage is a disease process classically
characterized by hemoptysis, anemia, and pulmonary
opacities on chest radiography; however, hemoptysis is
initially absent in up to one-third of cases.’ Pulmonary
hemorrhage can be further classified as diffuse alveolar or
localized hemorrhage. While each of these sub-types can
have a myriad of causes ranging from autoimmune and
infectious to malignant etiology, both can arise as
complications of medications.®> As in this case,
anticoagulant therapies can be identified as a precipitating
factor; however, a variety of medications such as
amiodarone, nitrofurantoin, phenytoin, propylthiouracil,
and abciximab are also commonly associated with
pulmonary hemorrhage.® Resultant mortality varies and is
dependent on the underlying cause and comorbidities such
as heart failure and renal disease. The presence of
thrombocytopenia or sepsis is correlated with decreased
survival.” Treatment is aimed at addressing the underlying
cause, prompt reversal of any anticoagulants, and providing
supportive care, often in the form of invasive or non-
invasive mechanical ventilation.

@
AP SITTING ERECT
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Image 1. The initial anterior-posterior chest radiograph
demonstrating a left lower lobe infiltrate (arrow).

CPC-EM Capsule

What do we already know about this clinical
entity?

Pulmonary hemorrhage is a rare entity
resulting from a myriad of causes and
associated with high mortality. The classic
presentation is a triad of hemoptysis, anemia
and opacities on chest radiograph.

What makes this presentation of disease
reportable?

This case illustrates the difficulties in
distinguishing pulmonary hemorrhage
from other etiologies such as infectious
consolidations and cardiogenic pulmonary
edema on routine imaging.

What is the major learning point?
Emergency physicians should be aware of
this diagnosis as it can be rapidly fatal, and
effective treatment must be initiated quickly
to target the underlying etiology.

How might this improve emergency
medicine practice?

Increased awareness of rare but life-
threatening diagnoses can increase detection
and improve patient outcomes.

CONCLUSION

Regardless of type or location, alveolar hemorrhage can be
difficult to differentiate from infectious or cardiogenic etiologies
on chest radiographs, making accurate diagnosis difficult in the
ED.%The opacities due to alveolar hemorrhage resolve slowly
over several days and typically spare the costophrenic angles,
the presence of which provide clues to the diagnosis.® High
resolution computed tomography will acutely demonstrate
ground-glass attenuation, which can also characterize several
other pulmonary conditions.® Often, bronchoalveolar lavage is
necessary and will show persistent or increasing blood return
from repeated lavages. In the case presented here, the patient’s
disproportional dyspnea compared to his initial radiographic
findings and subsequent rapid respiratory failure may have been
clues to an underlying pathology beyond community-acquired
pneumonia. Differentiating the etiology of both localized or
diffuse opacities on chest radiographs can be a diagnostic
challenge, but can greatly influence the subsequent management
and outcome for the patient.’
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Pulmonary embolism is associated with significant mortality and impaired long-term functional
outcomes. Timely identification and treatment is crucial for successful management. Unfortunately,
prompt diagnosis can be challenging in patients without overt signs of cardiovascular compromise.
Point-of-care cardiac ultrasound (POCCUS) can be used to identify signs of acute pulmonary
embolism, risk stratify patients for adverse outcomes and assess response to therapy. This report
describes a patient with submassive pulmonary embolism and evidence of acute right ventricular
strain on POCCUS successfully treated with thrombolytic therapy. The dynamic changes observed
on point-of-care ultrasound are presented. [Clin Pract Cases Emerg Med.2017;1(4):340-344.]

INTRODUCTION

Pulmonary embolism (PE) is a common and significant
condition affecting one to two out of every 1,000 patients
presenting to the emergency department (ED).' PE morbidity and
mortality is the result of acute right ventricular (RV) outflow
obstruction, which leads to compromised RV function and
cardiovascular collapse. Mortality varies by clot burden, reaching
65% in massive PE.!? Timely identification and treatment is
crucial and has been associated with lower mortality rates and
improved long-term functional outcomes.?

Unfortunately, prompt and accurate bedside diagnosis can be
challenging. Only 5% of acute PE patients may present with
observable signs of shock.* The remaining patients, with non-
massive PE, are at increased risk of delayed diagnosis. Further,
patients with latent RV dysfunction may still develop rapid
cardiopulmonary compromise, with significant risk of mortality
within the first hour of presentation.® Rapid identification of RV
compromise in these patients is critical to guide treatment,
decision-making and disposition planning.

While a variety of diagnostic modalities for identifying RV
dysfunction exist, comprehensive transthoracic echocardiography
(TTE) is the standard. Signs of RV strain, including RV dilation
and hypokinesis, may be readily identified on TTE in up to 30%

of normotensive patients.”!" Although evaluation of RV function
aids in the management of acute PE, comprehensive TTE is not
universally available. Alternatively, point-of-care cardiac
ultrasound (POCCUS) is an available tool that can be used by
emergency physicians (EP) at the bedside to identify signs of
acute PE, risk stratify patients for adverse outcomes due to RV
dysfunction and assess response to therapy.® We report a case of
submassive PE successfully managed with thrombolytic therapy
guided by EP-performed POCCUS in which rapid improvement
of RV dysfunction was observed.

CASE REPORT

A 33-year-old female with a history of mild intermittent
asthma was sent from a mental and behavioral healthcare facility
for evaluation of acute dyspnea. Her dyspnea began three hours
prior to arrival and was associated with chest tightness, which she
described as similar to previous asthma exacerbations. In
addition, her medical history included hypertension, generalized
anxiety disorder, bipolar disorder, and polysubstance abuse. She
denied hemoptysis, lower extremity swelling, history of prior
deep vein thrombosis or PE, estrogen use, current or prior
malignancy, recent surgery or trauma.

Triage vital signs were temperature 36.5°C, blood pressure
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106/58 mmHg, heart rate 120 beats per minute, respiratory rate
32 breaths per minute, and oxygen saturation 92% on room air.
She appeared anxious and unable to sit still on the gurney. Her
lungs were clear to auscultation with symmetric air movement
bilaterally without wheezing. Her exam was otherwise normal.
Her electrocardiogram (ECG) demonstrated sinus tachycardia
with right bundle branch block (RBBB) (Image 1). Portable chest
radiography demonstrated no cardiomegaly, pulmonary edema,
pleural effusion, or pneumonia.

On initial impression, the diagnosis of pulmonary embolism
was considered. The patient was risk stratified with a Wells
Criteria for Pulmonary Embolism score of one and a half, for
tachycardia, and a Pulmonary Embolism Rule-out Criteria
(PERC) score of two, for tachycardia and hypoxemia.'> 1* With a
low- risk Wells score and a positive PERC score, a D-dimer was
obtained in addition to cardiac biomarkers and lactic acid. She
was treated initially with intravenous (IV) fluids and aspirin
324mg, but she continued to be restless, refusing oxygen and
unable to sit comfortably.

Laboratory results were significant for elevated D-dimer of
2524 ng/mL (normal <230 ng/mL), B-type natriuretic peptide
(BNP) 7295 pg/mL, troponin I 0.117 ng/mL, and lactic acid 5.4
mmol/L. POCCUS demonstrated signs of RV strain with a dilated
RV on the parasternal long axis (PLAX) (Image 2) and septal
flattening with RV dilation on the parasternal short axis (PSAX)
view (Image 2). Computed tomography pulmonary angiography
(CTPA) confirmed extensive thrombus within the distal right
main pulmonary artery extending into the segmental and
subsegmental branches, as well as the segmental and
subsegmental branches supplying the left upper and lower lobes.

Treatment with therapeutic heparin was initiated. Despite
this, the patient remained dyspneic, uncomfortable and anxious

CPC-EM Capsule

What do we already know about this clinical
entity?

Point-of-care cardiac ultrasound (POCCUS)
is a skill that emergency physicians can
perform rapidly at the bedside to assess for
right ventricular (RV) strain in submassive
pulmonary embolism (PE) to identify patients
at risk of hemodynamic decompensation.

What makes this presentation of disease
reportable?

We present POCCUS images obtained before
and after successful thrombolysis of PE.
Resolution of RV dysfunction was observed.

What is the major learning point?
Resolution of RV dysfunction was visualized
only one hour after thrombolytic infusion
was initiated. POCCUS applications for
evaluating RV strain are reviewed.

How might this improve emergency
medicine practice?

Protocols using POCCUS to guide systemic
thrombolytic therapy with a goal of preventing
cardiovascular collapse may pose a safe option
for managing patients with submassive PE.
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Image 1. Pre-thrombolysis electrocardiogram demonstrating right heart strain pattern with a right bundle branch block.
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RV Diameter > LV Diameter
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Image 2. Point-of-care cardiac ultrasound performed pre-
thrombolysis. Parasternal long axis view (left) and parasternal
short axis view (right) demonstrating right heart strain.

LV, left ventricle; RV, right ventricle.

with no improvement in vital signs. The risks and benefits of
thrombolytic therapy, compared to observation, were discussed in
depth with the patient. She elected for thrombolytic therapy and
was treated with alteplase 100 mg infused over two hours. Repeat
POCCUS performed one hour after thrombolytic administration
demonstrated significant improvement of RV strain (Image 3),
and repeat ECG at 24 hours showed resolution of the RBBB
(Image 4). Complications included only minor bleeding from her
nose, mouth, and peripheral IV sites. She was admitted to the
medical intensive care unit and discharged to the psychiatric
facility on hospital day three on oral anticoagulation.

DISCUSSION

This case highlights important concepts in the management
of acute PE, particularly the utility of EP-performed POCCUS for
identifying RV dysfunction and treatment response. Real-time
differentiation of normotensive patients with acute PE at risk for
deterioration is often difficult. Patients may maintain normal vital
signs until the moment of deterioration, elevation in troponin or
BNP due to myocardial necrosis may be delayed for hours, and
comprehensive TTE may not be available. EP-performed
POCCUS is an important risk stratification tool in acute non-
massive pulmonary embolism and has been established as highly
accurate for identifying the presence of RV dysfunction.'*!
Further, Taylor et al. demonstrated that RV dysfunction on
POCCUS was the most important predictive factor for in-hospital
adverse events, including death, shock, respiratory failure, and
transfer to a higher level of care, with an odds ratio of 9.2 and
positive likelihood ratio (LR) 0f 4.0.°

The simplest POCCUS method to identify RV strain is
through a visual estimation of the RV to left ventricular (LV)
diameter ratio (Image 2). A normal ratio is <1:1, which can be

-

] LV Diameter > RV Diameter
RV

Image 3. Point-of-care cardiac ultrasound post-thrombolysis.
Parasternal long axis view (left) and parasternal short axis view
(right) demonstrating resolution of right heart strain.

LV, left ventricle; RV, right ventricle.

evaluated in the apical four-chamber (A4C) or PLAX views.'® In
these views, each ventricle’s cross-sectional diastolic diameter
can be measured for comparison, and RV dilation can be
identified. Additionally, RV dilation has been demonstrated to be
98% specific for the diagnosis of PE, with a positive LR of 29.!4

The diagnosis of RV strain can be further established by the
presence of flattening of the interventricular septum or bowing of
the septum into the LV. The PSAX view can aid in identifying
these abnormalities. The “D” sign refers to a flattening of the
interventricular septum in the PSAX view resulting in a “D”-
shaped ventricle, compared to the normal “O” shape, indicating
elevated RV pressures (Image 2 right). Paradoxical septal wall
motion compromises LV output, contributes to hypotension, and
may be a sign of impending hemodynamic collapse. POCCUS
using the above methods has been demonstrated to have a
sensitivity of 100% and specificity of 99% for RV dysfunction,
when compared to comprehensive TTE.!

In the setting of increased pulmonary artery pressures, the
RV free wall will also become hypokinetic, as it is too weak to
contract against the sudden increase in filling pressures. The RV
apex may continue to beat hyperdynamically in an attempt to
maintain adequate cardiac output. This is best seen on an A4C
view at the apex of the RV, where the hyperdynamic apex meets
the hypokinetic and dilated RV free wall. This RV hypokinesis
with apical sparing is referred to as “McConnell’s sign” and is
94% specific for acute PE."

Tricuspid annular plane systolic excursion (TAPSE)
measurement is another useful application for identifying RV
strain in acute PE. TAPSE is measured as the displacement of the
tricuspid annulus from end-diastole to end-systole. TAPSE
measurement is obtained with the A4C view using motion mode
(M-mode). The M-mode cursor is placed from the apex of the
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Image 4. Post-thrombolysis electrocardiogram demonstrating resolution of right heart strain pattern.

heart through the lateral tricuspid annulus allowing for
visualization and measurement of annulus movement over time.
Displacement of the annulus of <16mm is consistent with RV
strain. Kopecna et al. demonstrated TAPSE measurement to be
the least user-dependent and most reproducible echocardiographic
finding of RV dysfunction in normotensive patients with PE."”

The presence of right heart thrombus in the setting of PE is
associated with worsened outcomes and may be identified with
POCCUS. In an analysis of 1,113 patients with acute PE, the
presence of RV thrombus on baseline echocardiography was
associated with nearly twice the mortality rate at 14 days (21%
vs. 11%) and three months (29% vs. 16%) as compared to those
without.!® Further, the use of thrombolytic therapy in patients
with RV thrombus in acute PE has been shown to reduce
mortality as compared to heparin alone (p < 0.05).'%1

The acute echocardiographic abnormalities associated with
PE resolve over time with treatment and recovery.? Previous
studies have demonstrated that with traditional heparin-based
therapy, signs of RV dysfunction on TTE may persist for weeks
to months after initiation of treatment.® ' Alternatively,
abnormalities may resolve in hours after thrombolytic therapy.?!
In our patient, improvement in RV dysfunction was identified
within 60 minutes after completion of thrombolytic therapy
(Image 3). While long-term benefit in functional outcomes with
systemic thrombolytic therapy in normotensive patients with
acute PE has not been consistently demonstrated, serial
POCCUS application may be useful to identify early signs of
successful treatment.

CONCLUSION

POCCUS is a skill that EPs can perform rapidly at the
bedside to assess for RV strain in submassive PE. POCCUS
applications for evaluating RV strain include identification of RV
dilation and hypokinesis, impaired septal wall motion,
McConnell’s sign, and TAPSE measurement. This case also
highlights the utility of POCCUS in identifying resolution of RV
dysfunction after the administration of systemic thrombolytic
therapy. Protocols incorporating POCCUS to initiate and guide
therapy with a goal of preventing cardiovascular collapse in
high-risk patients may pose a safe option.
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