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CASE PRESENTATION 	 	
A 13-year-old African-American female presented to our 

pediatric emergency department (ED) with fever for eight 
days, as high as 103°F at home. Her fevers responded to 
antipyretics but would return without an identifiable pattern, 
often within a few hours, sometimes longer; but the fever 
would always return by the next day. She also complained 
of odynophagia, headache, fatigue, and dizziness. The 
patient had been seen in another ED two days prior for these 
symptoms. She had been diagnosed as having streptococcal 
pharyngitis because of a positive rapid test and was prescribed 
amoxicillin. She came into our ED because her symptoms 
had worsened despite compliance with her antibiotics. 
Specifically, the patient had developed gradually worsening 
joint pains in her ankles, knees and shoulders. Her mother 
noted the patient’s joints had become swollen that day and she 
had developed a facial rash. The patient denied any nausea, 
vomiting, diarrhea, abdominal pain, or respiratory symptoms 
such as coughing or wheezing. 

Her past medical history included seizures of an unknown 
etiology occurring between birth and three years of age. She 
saw her pediatrician regularly. While she lacked a current 
influenza vaccination, all of her other immunizations were up 
to date. Her only medication was the amoxicillin she had been 
prescribed two days prior to presentation. She had no known 
drug allergies. Her family medical history was significant 
for a sibling with idiopathic pancreatitis and several family 
members with type 2 diabetes and hypertension. The patient 
had not travelled recently, she was post-menarchal, and was 
not sexually active. Her last menstrual period was two weeks 
prior to presentation. When questioned without family present, 
the patient denied any form of abuse. 

At the time of her ED evaluation, the patient was afebrile 
(37.2oC) with a heart rate of 80 beats/minute, respiratory rate 
of 20 breaths/minute, blood pressure of 118/73 mmHg, and 
she had an oxygen saturation of 99% on room air. She was 5 

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

*
†

feet 1 inch tall (1.35m) and weighed 90 pounds (41kg), giving 
her a body mass index of 17. This placed her at the 25th 
percentile for height and weight for her age. 

Physical examination revealed a well-developed and 
nourished adolescent female in no acute distress who 
appeared fatigued. Her head was normocephalic and 
atraumatic with bilateral periorbital edema. Her conjunctiva 
and sclera were normal. Her mucous membranes were moist 
and she had no nasal discharge. The posterior oropharynx 
was erythematous without exudates. Her tongue was 
normal and no intra-oral lesions were seen. Her neck was 
supple with bilateral cervical lymphadenopathy, the largest 
node measuring 1.5cm in length. Her lungs were clear 
to auscultation bilaterally. Her heart was regular without 
murmurs, rubs or gallop. Her abdomen was soft and non-
tender without organomegaly. 

She had mild joint pain with passive movement of her 
extremities, but she had full range of motion except for 
pain-limited plantar and dorsiflexion of her ankles. There 
was bilateral pedal edema. Examination of her skin revealed 
an erythematous midface rash with nasolabial and perioral 
sparing. No rashes were present elsewhere. Her cranial nerves 
were intact. The patient had full motor strength throughout 
all of her extremities. Her coordination, balance, speech, and 
comprehension were all normal. 

Her initial laboratory results are shown in Tables 1 and 
2. Based on the suspicion of the clinician, an additional 
laboratory test was sent that confirmed the diagnosis.

CASE DISCUSSION
What immediately struck me about this case was that 

this 13-year-old girl was sick. A fever for eight days, not 
getting better and having an increasing number of symptoms 
despite taking amoxicillin for a presumed strep throat raised 
my suspicions that something bad was going on. My initial 
thoughts were infectious versus autoimmune etiologies. 
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This case contained so much information that the first 
challenge was to focus on the pertinent features. The patient’s 
fever, rash, joint pain, periorbital edema, pedal edema, and 
thrombocytopenia seemed to all be important clues. The 
patient’s laboratory work also suggested a hemolytic anemia 
(low hematocrit with elevated lactate dehydrogenase [LDH]). 
I did not believe amoxicillin played a role in the patient’s 
presentation, and in fact it could have been a red herring. The 
secondary clues that I thought were important for narrowing 
down the differential included the fatigue, headache, sore 
throat, lack of a flu shot, normal renal function and a sibling 
with pancreatitis. I split my initial differential diagnoses into 
the same three categories I use every day in the ED: life-
threats; common; and rare.	

●	 Life-Threats
Meningitis, herpes simplex virus (HSV) 
encephalitis, Kawasaki disease, pericarditis, 
endocarditis, hemolytic-uremic syndrome (HUS), 
thrombotic thrombocytopenic purpura (TTP), 
pancreatitis

●	 Common
Influenza, juvenile rheumatoid arthritis (JRA), 
mononucleosis, drug rash/fever, mycoplasma

●	 Rare
Measles, rheumatic fever (RF), disseminated 
gonococcus, malaria, systemic lupus 
erythematosus (SLE), Zika virus, scarlet fever, 
tertiary syphilis

There is a large differential for fever, and we can’t easily 
test for all of these diagnoses in the ED. But this challenge is 
the crux of emergency medicine – being able to think of all 
of these possibilities and work through why each is or isn’t a 
possible cause of the patient’s symptoms. There were several I 
was able to cross off the list quickly. 

●	 Meningitis/Encephalitis
I was able to cross these off the list because the 
patient had a supple neck, a normal neurological 
exam, no known exposure to HSV, and while 
the patient had a rash, it was inconsistent with 
meningococcus. 

●	 Kawasaki Disease
The patient was older than the usual age range 
(under five years old), and she did not have the 
conjunctivitis, a “strawberry tongue,” or rash 
consistent with Kawasaki disease. 

●	 Pericarditis/Endocarditis
The patient did not have a precordial rub, 
murmur, or chest pain. As it wasn’t a part of the 
presented history, I am assuming the patient did 
not use intravenous street drugs and therefore 

Complete Blood Cell Count

White blood cells 5.0 K/mcL

Hemoglobin 8.7 g/dL

Hematocrit 26.8%

Platelets 80 K/mcL

Coagulation Studies

Prothrombin time 15.3 seconds

International 
normalized ratio 1.2

Activated partial 
thromboplastin time 39.2 seconds

Table 2. Chemistry results of a 13-year-old girl with a fever.
Serum Chemistries

Sodium 139 mmol/L

Potassium 4.2 mmol/L

Chloride 104 mmol/L

Bicarbonate 29 mmol/L

Blood Urea Nitrogen 6 mg/dL

Creatinine 4.2 mmol/L

Magnesium 2.0 mg/dL

Phosphorous 4.0 mg/dL

Calcium 8.2 mmol/L

Total Protein 7.5 g/dL

Albumin 2.8 g/dL

Total bilirubin 0.4 mg/dL

AST 71 U/L

ALT 41  U/L

Alk Phos 92  units/L

Additional Labs

LDH 1098 U/L

CRP 2.2 mg/L

ESR 125 mm/hour

Table 1.  Hematology and coagulation studies of a 13-year-old girl 
with a fever.

AST, aspartate aminotransferase; ALT, alanine 
aminotransferase; Alk Phos, alkaline phosphatase; LDH, 
lactate dehydrogenase; CRP, C-reactive protein; ESR, 
erythrocyte sedimentation rate.
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was not at elevated risk for endocarditis.
●	 Drug Rash/Fever

The patient’s symptoms had been present 
for nearly a week prior to her being given 
amoxicillin. The patient did not take any other 
medications. 

●	 Mycoplasma
The lack of cough or other respiratory symptoms 
make this diagnosis less likely. 

●	 Measles
The patient was vaccinated, did not have any sick 
contacts or exposures to measles, and was not 
known to be immunocompromised. 

●	 Disseminated Gonococcus/Syphilis
While we should always be skeptical in 
emergency medicine, the patient stated she 
was not sexually active and had no history of 
congenital infections. 

●	 Malaria/Zika
The patient had not travelled recently and had 
no history of contact with a known case of 
either disease. 

●	 Scarlet Fever
The patient had a positive rapid strep test, 
but she didn’t have the all-over sandpaper 
rash classically associated with scarlet fever. 
Similarly, hemolytic anemia is not known to be 
associated with scarlet fever. 

Once I had narrowed my differential to the eight 
remaining diagnoses, I went through each one, listing 
history and physical exam items that pointed to or away 
from each possibility. 

HUS-TTP spectrum. Crude as it is, I remembered 
the “FAT RN” mnemonic for TTP – Fever, Anemia, 
Thrombocytopenia, Renal failure, Neurologic symptoms. 
This patient had a fever, anemia, and thrombocytopenia. A 
urinalysis, especially if it showed proteinuria, would have 
been helpful. The patient’s creatinine was normal, however, 
which is not consistent with this diagnosis. Headache may 
be considered a neurologic symptom, but that is a soft 
call. HUS is usually characterized by diarrhea, which our 
patient did not have. The rash was only on her face and not 
the typical purpura of TTP. Based on this, I felt HUS-TTP 
spectrum was unlikely to be the diagnosis and crossed it off 
my differential.

Pancreatitis. Pancreatitis can have a rare complication 
of hemolytic anemia, which would support this diagnosis. 
The patient’s LDH was elevated, and her sibling 
presumably had hereditary pancreatitis. I was missing 
the lipase, but in light of the fact that the patient did not 
have abdominal pain or vomiting and had so many other 
symptoms that did not fit with pancreatitis, I felt that 

pancreatitis was unlikely and crossed it off my differential.
Influenza. The patient had not been vaccinated, so 

influenza was still on the differential. Fever, joint aches, 
headache and fatigue all pointed toward a flu-like illness. 
However, hemolytic anemia is a very rare complication and 
influenza has not been known to cause pedal edema or a 
facial rash. I therefore crossed influenza off the list.

Rheumatic Fever. I personally have never seen this 
rare1 disease. However, the patient’s fever, joint pain 
and positive rapid strep test made me seriously consider 
rheumatic fever. The patient did not have a murmur, 
chorea, or an all-over rash, all of which pointed against 
RF. Thrombocytopenia is not a known complication of 
the disease. Given all the clues that point away from this 
diagnosis and the rarity of it, I crossed rheumatic fever off 
the list.

Mononucleosis. The patient had many historical and 
physical exam clues that pointed towards this diagnosis. 
She was the right age and she had a fever, sore throat, 
fatigue, and lymphadenopathy. The development of a 
rash after taking amoxicillin for presumed streptococcal 
pharyngitis, when the true cause is mononucleosis, is a 
well-documented phenomenon.2 While it is rare, hemolytic 
anemia is a complication of mononucleosis. The patient’s 
facial rash points away from mononucleosis, however, 
since that rash is typically widespread. Pedal edema and 
joint pain are also not typical of mononucleosis. The patient 
did not have splenomegaly, although this can be difficult to 
detect on exam, or it might not yet have developed at this 
point in the disease. In the end, the heterophile antibody 
test can be run quickly and easily in the ED, so I kept 
mononucleosis on my differential.

JRA/SLE. I have a hard time separating these two 
diseases. SLE has a malar rash and is associated with 
constitutional symptoms like those in this case, so I focused 
on SLE. It is rare but SLE can present in the teenage 
years. Our patient had many of the classic symptoms – 
malar rash, joint pain, edema, hemolytic anemia, and 
thrombocytopenia, as well as decreased dorsi- and plantar-
flexion. Although she did not have renal involvement, this 
is often a later development of the disease and does not 
necessarily point away from the diagnosis. According to 
the Systemic Lupus International Collaborating Clinics/
American College of Rheumatology, four or more of the 
following criteria are needed to make the diagnosis of 
SLE: cutaneous involvement, renal impairment, neurologic 
symptoms, hematologic involvement, arthritic symptoms, 
serositis, and positive immunological tests.3 Our patient 
had a malar rash (cutaneous), hemolytic anemia and 
thrombocytopenia (hematologic), joint pain and edema 
(arthritic). If she had either a positive antinuclear antibody 
(ANA) or anti-double-stranded DNA (anti-dsDNA) test, 
she would have SLE. SLE therefore remained on my 
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differential diagnosis list.
My final differential included mononucleosis or SLE. 

In the real world I would send tests looking for heterophile, 
antinuclear and anti-dsDNA antibodies, and admit the patient 
for further workup/management. In the winter months, I 
would also send a flu swab. But the malar rash is classic for 
SLE and not for mononucleosis or influenza. Serum ANA can 
be elevated in several autoimmune syndromes;4 so, if I were 
forced to choose one diagnosis and one test, I would pick SLE 
and test for anti-dsDNA antibodies.	

CASE OUTCOME
The diagnostic test sent was an anti-dsDNA antibody. 

Her level was significantly elevated at 97 IU/mL (normal 
range <5 IU/mL). She was formally diagnosed with SLE 
and started on high-dose glucocorticoids. Her joint pain and 
swelling responded well to intravenous methylprednisolone 
over the following three days. On hospital day four, she was 
transitioned to a 20-day prednisone taper. She was given 
ranitidine to prevent steroid-induced gastrointestinal distress 
and acetaminophen for pain, and was discharged home. 

Two months later the patient was transitioned from 
daily prednisone to hydroxychloroquine. She experienced 
a near-complete resolution of the physical signs of SLE but 
continued to complain of fatigue two to three times per week 
and occasional joint pains. Her hemoglobin improved from 8.7 
g/dL to 11.4 g/dL. Her sedimentation rate decreased from 125 
mm/hour to 72 mm/hour (normal 0-29 mm/hr for women), and 
her c-reactive protein decreased from 2.2 mg/L to 0.9 mg/L 
(normal <0.8 mg/L).

RESIDENT DISCUSSION
SLE is found in all age groups – 1-6:100,000 in children 

and 1:1,500 in adults.5,6 The incidence increases to 1:700 
in women of childbearing age.6,7 Juvenile SLE is often 
diagnosed between prepubescent and early adolescent ages. 
The disease is nine times more common in women, and 
two to three times more common in African Americans 
and Latinos than Caucasians.6,8 Because SLE is so rare in 
the pediatric population, patients often undergo multiple 
negative workups before they are correctly diagnosed.9,10 
The prolonged fever, rash and swelling may be mistaken for 
Kawasaki disease or streptococcal infections. Arthralgias 
may be called growing pains. The fatigue, malaise and 
nonspecific symptoms may be attributed to a viral syndrome. 
Only when taken in total do these often non-specific 
symptoms point toward SLE. 

The pathophysiology begins with the formation of 
apoptotic cellular bodies and an incomplete clearance of 
intracellular debris. The release of auto-antigens stimulates 
immune complex formation with auto-antibodies. Most 
commonly these are anti-nuclear, anti-dsDNA, anti-Smith, and 
anti-histone autoantibodies.10 Once the immune complexes 

form, they deposit into tissues throughout the body, causing 
a systemic vasculitis through a type-III hypersensitivity 
reaction. Though rare in children, 40-50% of adult patients 
with SLE also produce an anti-phospholipid autoantibody, 
which inactivates prothrombin, protein C, and protein S.11 
These are critical regulatory enzymes in the coagulation 
cascade, and their inactivation is responsible for the increased 
risk of bleeding and thromboembolic events found in patients 
with SLE. 

Based on the 2015 guidelines by the American College 
of Rheumatology and Systemic Lupus International 
Collaborating Clinics, the revised diagnostic criteria 
for SLE include cutaneous and neuropsychiatric 
manifestations, renal and hematologic abnormalities, and 
autoimmune laboratory values.3,12 In a multicenter study, 
childhood-onset SLE symptoms were most commonly 
hematologic (72%), cutaneous (70%), musculoskeletal 
(64%), renal (50%), and fever (58%).10 It is unlikely that 
a patient will display enough findings during one ED visit 
for a definitive diagnosis.9,10 However, a thorough history 
and physical can prove useful in placing SLE higher on the 
differential diagnosis list. 

Our patient had the typical presentation of a case of 
pediatric SLE: fever, rash, fatigue, arthralgia or polyarthritis, 
anemia, thrombocytopenia, and renal disease.10 In adults, 
the presentation can be less severe and generally favors 
cardiopulmonary disease.13 Necrotizing vasculitis can 
occur in any tissue in SLE patients, including involvement 
of intestinal, cutaneous, pulmonary, and cardiac tissues.14 
Lupus nephritis is common and may vary from mild 
renal insufficiency to frank renal failure.15 Deep vein 
thrombosis, pulmonary embolism, mesenteric ischemia, 
and cerebrovascular insults may occur in those with and 
without anti-phospholipid syndrome.16 A rare but important 
manifestation of SLE in both children and adult patients 
is shrinking lung syndrome, which is a progressive and 
irreversible restrictive lung disease that often presents with 
dyspnea and fatigue.

If SLE is suspected, laboratory studies that are both 
widely available and likely to result quickly during an ED 
visit include the basics: complete blood count, basic metabolic 
panel, chest radiograph, and urinalysis. Rheumatologic testing 
is less useful in the acute setting as these studies generally 
take hours to days to perform. ANA is considered sensitive but 
not specific, while anti-dsDNA and anti-Smith autoantibodies 
are considered confirmatory tests. If drug-induced lupus 
is suspected, then anti-histone autoantibody is the test of 
choice. In the setting of acute illness complicated by SLE, 
the emergency physician should address any acute medical 
conditions as usual. In addition to routine care, the clinician 
should consider consulting a rheumatologist and administering 
high-dose steroids for rapid immunosuppression, if an SLE 
flare is suspected.17
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FINAL DIAGNOSIS
Juvenile systemic lupus erythematosus.

TAKE-HOME POINTS
●	 Patients with SLE:

○	 More common in adult women, African 
Americans and Hispanics 

●	 The diagnosis of systemic lupus erythematosus is 
made by the presence of four of the following:

○	 Cutaneous involvement
○	 Neurologic symptoms
○	 Hematologic involvement
○	 Renal impairment 
○	 Serositis
○	 Arthritic symptoms
○	 Positive immunological testing

●	 Immunological testing includes
○	 ANA (sensitive but not specific)
○	 Anti-dsDNA and anti-Smith (specific but not 

sensitive)
○	 Anti-histone (in drug-induced SLE)

●	 Patients with SLE often have a disordered 
coagulation cascade.

○	 40-50% of patients with SLE have anti-
phospholipid syndrome. 

■	 Deactivates prothrombin and 
proteins C and S

●	 In patients with acute manifestations of SLE, consider 
treating with high-dose steroids.
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Bupivacaine and ropivacaine are local anesthetics frequently used for interscalene nerve blocks, 
which are generally well tolerated; however, some complications include pneumothorax, Horner 
syndrome, nerve injury and cardiovascular toxicity from vascular injection. On rare occasions, it may 
be associated with spinal paralysis. While the treatment is mostly supportive, we report an unusual 
case of administering intravenous lipid emulsion (ILE) as part of resuscitative efforts to hasten 
neurological recovery from spinal shock. [Clin Pract Cases Emerg Med. 2017;1(2):81–83.]

INTRODUCTION
Interscalene nerve block refers to the technique of 

anesthetizing the roots or trunks of the brachial plexus in 
the neck between the anterior and middle scalene muscles. 
It is a commonly used procedure to provide anesthesia or 
analgesia for surgery of the shoulder and upper arm with 
rare complications. Several case reports have reported 
complete spinal cord paralysis and cardiovascular collapse 
after this procedure due to inadvertent epidural or subdural 
introduction of local anesthetic(s).1-3 Treatment in these 
cases was primarily supportive.

Bupivacaine/ropivacaine are commonly used local 
anesthetics for peripheral nerve blocks, belonging to the 
amide group. They function by reversibly binding to the 
intracellular portion of voltage-gated sodium channels, thereby 
blocking sodium influx into nerve cells, which prevents 
depolarization and failure to initiate and propagate action 
potentials.4 This effect slows impulse conduction in the 
sinoatrial and atrioventricular nodes, the His-Purkinje system, 
and atrial/ventricular muscle, which can lead to its most feared 
complications of myocardial depression, refractory ventricular 
dysrhythmias, and possible cardiac arrest due to inadvertent 
cardiovascular administration.5 Local anesthetic toxicity (LAT) 
is often refractory to conventional therapy, but an effective 
antidote is 20% intravenous lipid emulsion (ILE), Intralipid®. 

Hackensack University Medical Center, Department of Emergency Medicine, 
Hackensack, New Jersey
Hackensack University Medical Center, Department of Pharmacy, Hackensack, New 
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*
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We report a case of a patient who had complete spinal 
shock leading to quadriplegia and cardiovascular collapse 
after an interscalene block. 

 CASE REPORT 
A 43-year-old male presented to the emergency depart-

ment (ED) for evaluation of acute respiratory arrest. Prior to 
arrival, the patient was at an outpatient surgical center be-
ing prepared for a right shoulder arthroscopic surgery under 
regional anesthesia. The anesthesiologist injected 10 mL of 
bupivacaine and 30 mL of ropivacaine, of unknown concen-
trations, while attempting to perform an interscalene block. 
Soon thereafter, the patient complained of difficulty breathing 
and subsequently developed complete paralysis and respira-
tory arrest requiring emergent endotracheal intubation prior to 
hospital arrival. No additional medications were administered 
at the time of intubation. 

Physical exam revealed dilated pupils nonreactive to 
light, complete flaccid paralysis and inability to withdraw 
from noxious stimuli. The patient immediately received two 
liters of 0.9% normal saline and a dopamine infusion, initiated 
at 5 mcg/kg/min, due to persistent bradycardia (heart rate of 
44 bpm) and hypotension. The local poison control center 
was contacted for recommendations on potential LAT. The 
decision was made to administer 20% ILE, with a bolus of 
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125 mL (1.5 mL/kg) over one minute, about 90 minutes after 
presentation. Shortly after, propofol was initiated for post-
intubation sedation at 10 mcg/kg/min. The remaining volume 
of ILE (125 mL) was then immediately infused over two hours 
at a rate of 0.013 mL/kg/min. 

Approximately 30 minutes after the initiation of ILE, the 
patient began to regain brainstem reflexes and eye movement, 
which progressed to head nods, then movement of his upper 
extremities. In addition, during that time period, his blood 
pressure and heart rate improved to within normal parameters. 
Sixty minutes later, the patient was able to communicate by 
writing down responses to questions. One hour after that, he 
had full recovery and was extubated. The patient recovered 
completely without any evidence of neurological sequelae and 
was discharged 30 hours after presentation.

DISCUSSION
Bupivacaine and ropivacaine are frequently used for 

interscalene nerve blocks, since it has shown to provide 
rapid and effective local anesthesia. Although interscalene 
blocks are generally well tolerated, on rare occasions they 
may be associated with severe complications. During an 
interscalene block, the nerves are anesthetized at the root 
level of the brachial plexus located at the interscalene groove. 
In a rare occurrence, intrathecal injection may track back 
along the plexus roots into the epidural space. Intrathecal 
injection can also occur from either needle misplacement 
through an intervertebral foramina or via injection into a 
dural cuff.6,7 Injection into either the external jugular vein or 
vertebral artery is also possible. The complications from LAT 
range from dyspnea, bilateral arm weakness and apnea to 
hemodynamic collapse and in this case paralysis.8,9 

Although the treatment is mostly supportive while the 
drug “wears off,” we report an unusual case of administering 
ILE as part of our resuscitative effort to hasten neurological 
recovery. Because of general lack of familiarity with the 
pharmacokinetic alterations with intrathecal route and toxicity 
associated with these drugs, it was decided to institute lipid 
emulsion early in the course. Pharmacokinetic properties 
are dependent on the total dose, drug concentration, route 
of administration and vascularity of the administration site. 
Data primarily exist regarding pharmacokinetic parameters 
for intravenous and epidural routes; information is limited 
when these drugs are administered via intrathecal route. A 
study by Rose et al. would suggest plasma pharmacokinetic 
parameters for intrathecal route lie in between the intravenous 
and epidural routes.10 

ILE is an extensively studied agent for the management 
of LAT and has been demonstrated to be an effective 
antidote in a number of case reports. In a recent study 
surveying 45 United States poison control centers, 89% 
and 96% of medical directors surveyed stated they 
would “always” or “often” recommend ILE for patients 

experiencing shock or cardiac arrest from bupivacaine, 
respectively.11 Although most data are limited to case 
reports, current evidence suggests potential benefit when 
given as salvage therapy in patients presenting with 
overdoses involving lipophilic molecules.12 

While several mechanisms have been proposed for its 
effectiveness, the most widely accepted theory is the creation 
of a lipid sink to sequester lipid-soluble drugs and thus remove 
them from the site of toxicity. ILE may pull the drug out of the 
aqueous plasma, which bathes the tissue, and redistributes the 
drug away from the site of toxicity into an area with high lipid 
fat compartment of the plasma. 

The safety of using ILE to treat overdoses is largely 
unknown due to limited reporting. Rare complications 
including laboratory interference, pancreatitis, and acute 
respiratory distress syndrome have been reported with 
ILE use.13,14 Additional complications associated with ILE 
are extrapolated from the extended use as a part of total 
parenteral nutrition, including hypertriglyceridemia, fat 
embolism, and infection.15-17 

In this case, since the patient began to show signs of 
neurologic recovery 30 minutes from the initiation of the 
bolus infusion there was no need to continue lipid therapy 
infusion. It should be noted that another lipid- based product, 
propofol, was also administered concomitantly with ILE; 
however, this is manufactured in a 10% lipid emulsion. The 
pharmacodynamics of propofol and ILE acting synergistically, 
and whether they provide a larger lipid sink, are unknown. 

In addition to the uncertainty surrounding the safety of 
ILE for this indication, the appropriate dosing has yet to be 
determined. The dosing protocol most widely reported in 
the literature consists of an intravenous bolus of 1 to 1.5 
mL/kg administered as a bolus followed by an infusion of 
0.25 to 0.5 mL/kg/min for a duration of 30-60 minutes or 
until hemodynamic recovery.18,19 The bolus may be repeated 
one or two times in the event of continued asystole. In 
our case, the local poison center recommendation for 
ILE was based on the assumption that the premixed 
Intralipid® bag was 500 mLs. Our patient received half the 
recommended total volume as the premixed bag in stock 
only contained 250 mLs and providers were instructed to 
give the remainder of the bag’s contents, after the bolus, 
over two hours. While the recommended bolus dose was 
administered to our patient, an infusion of 125mL was 
administered over two hours (0.013 mL/kg/min), which 
was lower than that suggested. 

To our knowledge, this is the first case report 
documenting ILE administration for spinal shock due to 
intrathecal administered of local anesthetics. In light of these 
uncertainties, it is reasonable to administer ILE for reversal 
of local anesthetic-induced toxicity. In summary, intrathecal 
anesthetic toxicity treatment is primarily supportive and due 
to its safety profile, ILE rescue may be attempted.
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A 29-year-old male presented to our emergency department with complaints of a left frontal 
headache, similar to his prior headaches. He also reported about 30 minutes of facial and tongue 
numbness, left arm weakness, slurred speech and changes in hearing that had resolved prior to his 
arrival. Despite the short duration of the other neurologic symptoms, he also endorsed persistent 
“dizziness.” Despite his history of recurrent headaches, he had never had any neuroimaging. 
This, as well as his reports of new neurological symptoms, prompted his care team to obtain a 
non-contrast brain computed tomography. The findings were consistent with a mass with mild 
hydrocephalus. Patient underwent neurosurgical resection of the mass at a tertiary center. He did 
well after surgery and was discharged on postop day 6 with a diagnosis of colloid cyst. 
[Clin Pract Cases Emerg Med. 2017;1(2):84–86.]

INTRODUCTION
Colloid cysts (CC) are slow growing, benign 

developmental lesions that occur at the roof of the third 
cerebral ventricle close to the foramen of Monroe.1,2,3 They 
account for 0.5%–2% of all intracranial1,2,3 and 15%–20% 
of all intraventricular tumors.1 They may also be found in 
other locations such as the fourth ventricle, posterior fossa, 
brainstem or cerebellum.2 Men are more affected than women, 
and they are diagnosed mostly in the third and fifth decades.3 
CCs generally range in size from 2-50mm in diameter,1,3,4 
and they may contain colloid material including cholesterol 
and fats.3 Despite their rare occurrence, these cysts are of 
important clinical significance. Because of a ball-valve effect 
within the ventricle, they can interfere with the cerebrospinal 
fluid (CSF) outflow and cause hydrocephalus, irrespective 
of their size.1,3,4 Because of this effect, early detection 
and treatment is recommended as they can cause acute 
deterioration and even sudden death, which is more common 
if the cyst is more than 1cm in diameter.1,4

 
CASE REPORT

A 29-year-old male with a past medical history only 
significant for hypertension arrived to our emergency department 

Carl R. Darnall Army Medical Center, Department of Emergency Medicine, Fort 
Hood, Texas

(ED) with complaints of headache and dizziness. The patient 
stated that in the past he had experienced similar headaches of 
similar intensity; however, with this headache he experienced 
changes in vision, which was a new phenomenon. He described 
his headache as frontal and stated it started about three hours 
prior to arrival. Shortly after the onset of the headache he had 
approximately 30 minutes of blurry vision, numbness to left face, 
tongue and left arm. His wife also noticed slurred speech with 
deficits in hearing that also lasted approximately 30 minutes. 
The neurologic symptoms completely resolved by the time he 
arrived to the ED; however, his headache continued and he was 
experiencing worsening dizziness.

Upon arrival, his blood pressure was 151/88, pulse 80, 
pulse ox 99% and temperature of 97.9. Blood glucose was 
132. Visual acuity was normal uncorrected. Electrocardiogram 
(EKG) showed normal sinus rhythm with normal intervals. 
Lab work obtained included a complete blood count, complete 
metabolic panel, and troponin I, which were found to be 
unremarkable. The only medication the patient was taking was 
lisinopril (10mg) for hypertension. He had an unremarkable 
physical exam. He endorsed a history of similar headaches, 
except for his complaint of subjective dizziness, and we 
found no neurologic deficits on our exam. Pupils were 
round and reactive to light. There was no peripheral vision 
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deficit. Speech was clear. Cranial nerves II-XII were intact. 
Lungs were clear to auscultation bilaterally. Cardiac and 
abdominal exams were benign. Extremities had 5/5 strength 
bilaterally, 2/4 patellar reflexes and sensation was intact. 
Romberg test was negative. Recurrent headaches without prior 
neuroimaging and his reported neurologic phenomena prior to 
arrival prompted a non-contrast computed tomography (CT) 
of his brain in the ED. The CT revealed a 2.3 cm tumor versus 
mass versus CC in the third ventricle causing hydrocephalus 
(Image 1). Because of the patient’s presentation and the CT 
findings the decision was made to transfer him to a tertiary 
center with neurosurgery service available.

At the tertiary center the patient underwent magnetic 
resonance imaging of the brain with contrast that revealed 
a 1.2x1.7x2 cm lobulated mass at the anterior aspect of the 
third ventricle with mild hydrocephalus without mass defect. 
Patient was started on levetiracetam, labetalol, hydralazine 
and cefazolin sodium. On hospital day 2 he had an endoscopic 
resection of the mass through a frontal incision and an 
intraventricular shunt was placed. The mass was sent for 
pathology, which reported results consistent with a CC.

On postop day 1 a head CT was done secondary to 
patient complaining of continued headache. It demonstrated 
a moderate amount of intraventricular hemorrhage, 
pneumocephalus and subcutaneous gas seen along left 
prefrontal soft tissues (Image 2). All findings were thought to 
be secondary to surgery.

On postop day 3 the patient complained of headache 
with photophobia. Repeat head CT demonstrated mild 
residual ventriculomegaly with interval decrease in postop 
pneumocephalus and decrease in the intraventricular hemorrhage.

The patient continued to improve, had normal vitals and 
normal lab values and he was released home on postop day 6.
 

DISCUSSION
More than three million people present yearly to the ED 

with headaches as the presenting symptom.5 The emergency 
physician (EP) has two major responsibilities in diagnosis 
and management of headaches. These responsibilities are 
to simultaneously evaluate for life-threatening causes of 
headaches in a timely manner and treat the patient to alleviate 
suffering.5 Following diverse algorithms of classification 
and management of headaches may distract the EP from 
the above most important priorities in ED.5 Anchoring on 
a “headache similar as those in the past” statement can 
lead to a delayed or missed diagnosis with catastrophic 
consequences for the patient. Other pitfalls that can lead 
to missed diagnoses are the following: relying on relief of 
pain with medications as an end of diagnostic evaluation, 
dismissing the possibility of secondary headache in patients 
with known primary headaches, and believing that the cause 
of headache is hypertension.5 The prudent EP would thus have 
a high index of suspicion for any headache that is sudden and 
at its maximal intensity at onset and if the patient expresses 
concerns that the symptoms deviate from their regular pattern. 
Imaging is recommended if any of the “red flags” are present: 
focal neurologic deficits, any cranial nerve abnormality, 
or onset of new symptoms with prior diagnosis of primary 
headaches. Any of the above presentations can be more or less 
obvious in patients who have an undiagnosed CC.

Headache is present in 68-100% of patients with CCs.3,4,6 
The headaches can be intermittent or severe and are often 
relieved by recumbency or sleep.3,4 The headaches usually 
start in the frontal area and are characterized by their short 
duration, often improving with changes in position.4 Other 
common symptoms are nausea, vomiting, visual changes, 
short-term memory loss and gait disturbances generally caused 
by obstruction of the foramen of Monroe.3,4,6 Less common 
symptoms are stroke, psychiatric problems, incontinence, 

 
Image 1. Initial noncontrast computed tomography head demon-
strating the presence of the colloid cyst (thick arrow) with associ-
ated hydrocephalus (thin arrow).

 
Image 2. Postoperative noncontrast computed tomography head 
with presence of pneumocephalus (thick arrow) and intraventricu-
lar hemorrhage (thin arrow). 
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behavioral changes, generalized weakness, syncope and 
sudden death.4 In rare cases they may present with endocrine 
abnormalities such as oligomenorrhea, galactorrhea and 
hypogonadotropic hypogonadism.6

Patients may have frequent similar headaches that are 
generally responsive to pain control measures, potentially 
leading to a delayed diagnosis in the ED. Patients like ours may 
describe them as similar as prior headaches, which can decrease 
the EP’s concern and delay brain imaging. Despite availability 
of early diagnosis with imaging, other conditions must be kept 
in mind to reduce delays in treatment. These may include things 
such as CCs, arachnoid cysts, craniopharyngioma, pituitary 
gland tumors, aneurysms, or Rathke cleft cysts.2,6

There is no general agreement on the treatment of 
CCs, and the optimal management has been a debatable 
issue. Some of the treatment options include open 
and microsurgical resection, stereotactic aspiration, 
endoscopic removal, or simple shunt application.1,4,6 Some 
neurosurgeons suggest aggressive resection of CCs, while 
others recommend only fenestration and suction of the 
cyst contents since they believe these cysts usually do not 
relapse.6 However, despite the lack of agreement of how 
to best treat the CCs, the microsurgical approach has been 
considered the gold standard for treatment since complete 
resection can be achieved.1 Should endoscopic resection be 
chosen as the treatment option, it has been shown to have 
lower complication rates, less surgery time, shorter hospital 
stay and lower infection rates, but the cysts tend to recur 
more often than with microsurgery.1

CONCLUSION
In conclusion, physicians should have a low threshold 

for imaging presenting headaches with subjective changes 
from baseline even if neurologic exam is normal. Shared 
decision-making and listening to the patient along with 
a thorough physical exam is of utmost importance. In 
our case, the patient’s increasing concerns regarding 
his symptoms along with the changes noted by his wife 
ultimately led us to the final unexpected diagnosis.
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Avulsion of the lesser trochanter is an uncommon injury. In children and adolescents it usually occurs 
as a sports injury via traumatic avulsion of the psoas major tendon. In adults, isolated fractures of the 
lesser trochanter are most commonly pathological due to metastatic tumor invasion of the proximal 
femur. This case report documents how a 14-year-old boy, who presented with an avulsion of the 
lesser trochanter of the proximal femur following a seemingly atraumatic shot put session at a track 
and field event, was diagnosed and successfully treated with a conservative approach. [Clin Pract 
Cases Emerg Med. 2017;1(2):87–88.]

INTRODUCTION
Avulsion of the lesser trochanter during a sports event 

may remain undetected in a child. Emergency department 
(ED) diagnosis based on history and physical examination is 
made more difficult by the fact that this traumatic lesion is 
rarely associated with throwing the shot put. As this activity 
involves primarily the upper body, the emergency physician 
may not suspect an indication to order lower extremity 
imaging in the absence of obvious trauma.

CASE REPORT
A 14-year-old male with no medical history reported 

feeling pain in his right groin region during a shot put session. 
The mechanism of injury was a forceful abduction and 
external rotation of the hip, sustained while the subject was 
throwing the weight (a five-kilogram steel ball).

The child was evaluated in the ED at the University 
Hospital of Monastir-Tunisia. Physical examination revealed 
a thin boy with antalgic gait of the left lower extremity. There 
was no obvious deformity, edema, or ecchymosis; however, 
he was tender on the medial aspect of the left hip. While 
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no limitation of passive movement was appreciated, active 
flexion was painful. Strength was decreased, especially with 
flexion greater than 90 degrees. No neurological deficits were 
detected. Pulses were present and symmetrical in both legs. 
Right hip and pelvic radiographs revealed a single fragment 
avulsion of the lesser trochanter with 1 centimeter of cranial 
displacement (Images 1, 2).

A conservative therapeutic approach was implemented. 
The patient was treated with analgesics. He was confined to 
bed rest for two weeks, after which he was made non-weight 
bearing, on crutches, for another four weeks. After the six-
week rest period, the patient was enrolled in a four-week 
intensive rehabilitation program designed to help him regain 
strength and range of motion.

DISCUSSION
Isolated fractures of the lesser trochanter are rare injuries 

in childhood accounting for only 0.3 percent of proximal 
femur fractures.1 Avulsion fractures typically occur during 
adolescence. They are usually seen in children between the ages 
of 7-16 years, but most commonly occur at the age of 14.2
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Avulsion of the lesser trochanter usually occurs from 
an acute injury most commonly related to sporting events.3 
The main cause of such avulsions is forceful contraction of 
the iliopsoas tendon during hip flexion. The excessive stress 
concentrated at the site leads to a tensile failure of the apophysis 
of the lesser trochanter.4 The diagnosis may be suggested by the 
patient’s age and mechanism of injury. However, other causes 
of pediatric hip pathology, including septic arthritis, slipped 
capital femoral epiphysis, osteosarcoma and Perthes’ disease, 
must be ruled out in this age group.2,5

The most frequent presenting clinical scenario is groin 
pain and limp, with little external evidence of trauma. The 
physical examination often reveals tenderness over the medial 
aspect of the hip and pain with hip flexion greater than 90 
degrees (Ludloff sign). The diagnosis is confirmed with 
radiography and is classified as a Salter-Harris Type I fracture. 
The avulsed fragment is most frequently displaced proximally 
by the pull of the iliopsoas tendon.6

Symptomatic treatment is recommended, with limited 

 
Image 1. Radiograph of the pelvis of a 14-year-old patient 
showing an avulsion of the right lesser trochanter (arrow) 
compared to the left normal hip.

weight-bearing on crutches for three to four weeks and 
analgesia as required. Complete healing can take up to two 
months, and sports should be avoided during this time.3 
Surgical intervention is indicated where a non-union or fibrous 
union has occurred, resulting in chronic pain with motion at 
the fracture site. If the avulsed fragment is displaced more 
than three centimeters, surgical reattachment or excision is 
advised.4 However, a study by Fernbarch and Wilkonson 
demonstrated that operative treatment is rarely indicated.7 
This study looked at 20 male adolescents engaged in 
competitive sports. Results of those treated conservatively 
were comparable to open reduction and internal fixation of the 
fragment, regardless of the degree of displacement.

The majority of patients with this type of injury eventually 
become asymptomatic and are able to return to original 
activity levels. This is true even in the setting of persistent 
radiographic abnormalities.
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Image 2. Apophyseal avulsion fracture of lesser trochanter with 
proximal displacement of fracture fragment (arrow).
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Pyogenic flexor tenosynovitis is a rare, though well known infectious process of the flexor tendon 
sheath of the hand. This condition is generally diagnosed in adults by the observance of the four 
Kanavel signs. Application of the Kanavel signs to diagnosis in the pediatric population, however, is 
of unknown utility. We present the case of a 13-month-old male with pyogenic flexor tenosynovitis 
who presented with all four of the Kanavel signs. [Clin Pract Cases Emerg Med. 2017;1(2):89–91.]

INTRODUCTION
Pyogenic flexor tenosynovitis (PFT) is an acute or 

subacute infectious process of the flexor tendon sheath of the 
digits. Dr. Kanavel first described the process in 1912 in his 
textbook on surgical infections of the hand. At the time he 
outlined three cardinal signs and symptoms of the disease: 
excessive tenderness over the course of the sheath; symmetric 
enlargement of the whole finger; excruciating pain on 
extending the finger.1 Later, he described the finger being held 
slightly flexed.1 Together, these four signs and symptoms are 
now known as the Kanavel signs and should lead the clinician 
to suspect pyogenic infection of the tendon sheath. 

There are three main mechanisms of infection, the most 
common being direct inoculation from trauma, laceration, 
or bite. Less frequently, contiguous spread from a local 
infection such as a felon or paronychia, or hematogenous 
spread may occur. Precipitous spread of the infection occurs 
due to the avascular nature of the synovial sheath. The 
sheath receives all blood supply from surrounding tissue; as 
such, the infection is relatively protected from the immune 
response.2 Rapid assessment and diagnosis is imperative to 
prevent both short-term and long-term sequelae: stiffness, 
loss of motion across the inter-phalangeal joints, deformity 
with soft-tissue loss, osteomyelitis, or spread of infection 
with resultant amputation.3

Unfortunately, despite the use of the Kanavel signs 
over the past century, there are no studies to validate the 
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sensitivity or specificity of these signs, nor their ability to 
positively diagnose PFT. The disease has a low incidence, 
and lack of studies is likely related to limited patient 
presentations with the resultant non-feasibility of prospective 
trials. In one retrospective review of 75 cases of PFT, 
fusiform swelling was found in 97%, pain with passive 
extension in 72%, flexed position in 69% and tenderness 
along the tendon sheath in 64% of patients.4 This report 
looked only at adult patients, however, and there are minimal 
reports of tenosynovitis in the pediatric population. As such, 
the reliability of the Kanavel signs for diagnosis in pediatric 
patients is of unknown certainty.

CASE REPORT
We present a rare case of PFT in a 13-month-old male. 

The patient presented during a morning shift to the emergency 
department (ED) with the chief complaint of finger swelling. 
His father reported a swollen and erythematous right index 
finger that started roughly four hours prior to arrival in the 
ED. The night before he had gone to bed uneventfully, with 
a normal appearing hand. He awoke tearful the next morning 
and was brought to the ED for evaluation. The father denied 
any known injuries or periods of unobserved play. 

On physical exam, all four Kanavel signs were present. 
The finger was held in flexion and circumferentially swollen 
from fingertip to metacarpal-phalangeal joint (Image 1). When 
the flexor surface of the finger was palpated or passively 
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extended, the child immediately cried and appeared distressed. 
A pustule was also noted on the palmar surface over the 
proximal interphalangeal (PIP) joint. He was afebrile with 
normal vital signs, appropriate interactions and non-distressed 
when left to his own accord. Laboratory studies demonstrated 
a total leukocyte count of 13.3 x109 cells/L, an erythrocyte 
sedimentation rate of 25 mm/hr, and a C-reactive protein level 
of <0.5 mg/L. On radiograph, a metallic foreign body was 
identified near the PIP joint (Image 2). 

With concern for PFT, orthopedics consultation was obtained 
and the patient was started on intravenous clindamycin. He was 
taken to the operating room (OR) emergently for washout and 
foreign body removal. Pus was noted to be draining from the 
subcutaneous tissue, but the flexor tendon sheath was not felt to 
be involved at that time. Unfortunately, the patient had clinical 
worsening and was taken back to the OR two days later. During 
the second surgery purulent material was noted within the flexor 
tendon sheath tracking proximally to the distal palmar crease. 
Another very small radiolucent foreign body was also discovered 
and removed. Group A Streptococcus was isolated from his 

wound culture and after an uneventful 24 hours of observation, 
he was discharged home on a course of oral antibiotics. A single 
blood culture was negative after five days of growth. On post-
operative day 10, a clinic follow-up visit demonstrated well 
healing surgical wounds and absence of any of the Kanavel signs. 

DISCUSSION
PFT is a serious medical condition requiring emergency 

surgery to halt progression of infection and limit potential 
sequelae. While a rare entity in the general population, there 
are even less data on pediatric tenosynovitis. A case series of 
only three cases has suggested that the infection is typically 
preceded by a penetrating injury.5 While there was no known 
injury in our case, the presence of a foreign body and pustule 
highly suggests a penetrating injury. Additional unique risk 
factors in the pediatric population include thumb sucking and 
fingernail biting.6 The local trauma induced from these habits 
weakens the integumentary barrier and can facilitate infection. 
Not surprisingly, Staphylococcus and Streptococcus are the 
most commonly isolated organisms in the adult population, 

  

Image 1. Right index finger with fusiform swelling and erythema. 
Note the pustule over the proximal inter-phalangeal joint (arrow).

Image 2. Radiograph of right hand: Note the foreign body within 
the index finger proximal inter-phalangeal joint (arrow).
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a trend also seen in pediatric hand infections.6 Antibiotics 
should, therefore, be targeted against natural skin flora while 
awaiting surgical infection control.

A high index of suspicion is needed to make the diagnosis 
of PFT. Definitive diagnosis is confirmed by wound culture, 
although the clinical presentation suggests the need for surgery. 
As mentioned, the Kanavel signs have not been prospectively 
validated in children. The Luria and Haze case series had two 
cases presenting with all four Kanavel signs and another case 
presenting with only two.5 Interestingly, the last case presented 
with the fingers held in extension rather than the expected 
flexion.5 Our patient did have all four signs present on admission. 

Additionally, patients will typically be afebrile and 
radiographs are usually normal, making the diagnosis more 
difficult. While the clinical presentation may be sufficient 
to proceed directly with surgery, other imaging modalities 
may help in the evaluation. Magnetic resonance imaging, if 
available, may show fluid collection in the tendon sheath.7 
Point-of-care ultrasound is another option for the evaluation 
of indeterminate cases. A stand-off pad or water bath is best 
used to identify hypoechoic fluid within the tendon sheath; 
comparison to the normal contralateral digit will aid the 
interpretation.8 Ultimately the decision to proceed with surgery 
is made by the consulting service; however, the emergency 
physician should not hesitate to begin intravenous antibiotics. 

CONCLUSION
PFT is a rare infection that can be easily mistaken for 

other infectious states such as cellulitis or septic arthritis. 
This report demonstrates that the Kanavel signs may help 
the clinician with early identification of PFT in the pediatric 
population and facilitate prompt treatment.
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Emphysematous pyelonephritis (EPN) is a rare, life-threatening infection, and misdiagnosis as 
uncomplicated pyelonephritis is potentially fatal. Point-of-care ultrasound (POCUS) is a valuable tool 
for evaluation of the kidneys in patients with septic shock and pyelonephritis. While used primarily 
to assess for the complication of obstruction and hydronephrosis, POCUS may also detect signs of 
EPN and prompt surgical consultation for nephrectomy. We present a case in which the emergency 
physician diagnosed EPN by POCUS in a patient with septic shock and pyelonephritis. [Clin Pract 
Cases Emerg Med. 2017;1(2):92–94.]

INTRODUCTION
	 Emphysematous pyelonephritis (EPN) is a rare, life-
threatening, necrotizing complication of pyelonephritis, which 
is usually associated with uncontrolled diabetes mellitus (DM) 
or ureteral obstruction.1,2 Misdiagnosis as uncomplicated 
pyelonephritis is potentially fatal since mortality is as high as 
71-80% in those treated with antibiotics alone but improves to 
20-29% with nephrectomy.3,4 In this report we describe a case 
of EPN that presented with abdominal pain and peritonitis and 
was diagnosed by point-of-care ultrasound (POCUS).

CASE REPORT
An 84-year-old woman with diabetes, hypertension, and 

chronic kidney disease presented to our emergency department 
with four days of right flank pain with nausea, vomiting, and 
anorexia. She was febrile (39ºC/102.2ºF), tachycardic (heart 
rate 132), tachypneic (respiratory rate 27), and hypotensive 
(98/63 mmHg). On examination she was ill appearing, 
diaphoretic, and had tenderness in the right flank and right 
costophrenic angle.

In addition to performing a rapid ultrasound in shock 
(RUSH) examination to assess cardiac function, fluid 
status and sources of shock, ultrasound showed an enlarged 
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right kidney with echogenic foci in the renal medulla and 
reverberation artifacts representing air, referred to as “dirty 
shadowing” (Image 1). 5 This was concerning for EPN, 
prompting emergent urology consultation.

Significant laboratory tests included a white blood cell 

 
Image 1. Point-of-care ultrasound demonstrating emphysematous 
pyelonephritis. In this still image, air can be seen in the renal 
cortex as a hyperechoic focus (black arrow) with posterior “dirty 
shadowing” as a result of reverberation artifact.
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count of 14,600/mm3, an anion gap acidosis with bicarbonate 
of 14mmol/L, lactate of 8.4mmol/L, pH 7.26, and kidney 
injury with creatinine 4.0mg/dL. Urinalysis showed heavy 
bacteria and pyuria. The computed tomography (CT) 
demonstrated air in the right kidney consistent with EPN 
(Image 2). Antibiotics were started and the consulting 
urologist recommended conservative management and 
admission to the intensive care unit. 
	 For the next few days the patient appeared to be 
improving, but on hospital day six she developed altered 
mental status, fever, and hypotension requiring vasopressors. 
She was taken emergently to the operating room where an 
open right nephrectomy was performed. Following surgery her 
condition improved, renal function returned to baseline, and 
delirium resolved. After a short stay in a rehabilitation facility 
she returned home.

DISCUSSION
Emphysematous pyelonephritis (EPN) is an acute, severe, 

necrotizing bacterial infection of the renal parenchyma and 
surrounding tissues associated with high mortality. Kelly and 
MacCallum reported the first case of EPN in 1898, referring 
to the diagnosis as pneumaturia.6 Initially thought to be 
extremely rare, the increased use of CT has resulted in more 
reported cases.7 Although described as a rare disease process, 
the exact incidence of EPN in recent years is poorly described.

The majority of patients have a history of diabetes 
mellitus. There is also a female predominance (75%), which 

 
Image 2. Computed tomography of the abdomen and pelvis 
showing an enlarged right kidney with perinephric stranding 
and air in the renal cortex (white arrow) consistent with 
emphysematous pyelonephritis.

is likely due to the higher rate of urinary tract infections 
in women.8 Urinary tract obstruction is the most frequent 
cause of EPN in the absence of diabetes mellitus. Ureteral 
obstruction was described in 50% of diabetic EPN cases and 
100% of non-diabetic EPN cases.9 

The clinical presentation is often similar to acute 
pyelonephritis with complaints of fever, chills, abdominal or 
flank pain, dysuria, nausea, vomiting, lethargy, and confusion. 
Laboratory findings often consist of pyuria, thrombocytopenia, 
and acute kidney injury.1,2 Emergency physicians (EP), however, 
must have a high level of suspicion for more serious acute renal 
infections in patients presenting with sepsis, shock, or those who 
have not responded to previous antibiotic treatment. 

The diagnosis of EPN is most often made by CT that 
demonstrates air within the renal parenchyma or renal sinus.9 
Although no studies exist that directly compare the test 
characteristics of CT and ultrasound for EPN, several authors 
have advocated POCUS as an early diagnostic tool to facilitate 
surgical management.10 In a 2011 retrospective study of 206 
patients with acute pyelonephritis, 60.9% had structural 
abnormalities detected on POCUS. In 34.3%, the ultrasound 
findings effectively diverted the patient to receive surgical 
interventions including percutaneous nephrostomy, abscess 
aspiration, ureteroscopic stone manipulation, lithotripsy, or 
nephrectomy.11 In patients with suspected EPN or established 
diagnosis of EPN by POCUS, a non-contrast CT should 
be obtained to confirm the diagnosis and to provide details 
regarding the extent of infection.12-14

Characteristic ultrasound findings of EPN include 
echogenic foci in the kidney with posterior “dirty 
shadowing” caused by reverberation artifact from air. 
This should be differentiated from the posterior acoustic 
shadowing of intrarenal calculi, which have a distinctive 
echo-free shadow distal to the calculus.15 If fluid collections 
are present, EPs may note ring-down artifact from air 
trapped within fluid collections. In severe cases in which 
there is a significant amount of air or perinephric fluid, 
the artifact may completely obscure the kidney and make 
visualization difficult or even impossible.7,15

Treatment of EPN includes aggressive resuscitation, 
antibiotics, percutaneous drainage, or open nephrectomy. 
Causative organisms are most commonly E. coli and K. 
pneumoniae.7 Classic treatment of EPN involves broad 
spectrum antibiotics and emergent nephrectomy, although 
with less severe cases of EPN antibiotics and percutaneous 
drainage may effectively treat the infection.16 The overall 
mortality of EPN is estimated to be 25-42%.10,15 One study 
reports a survival rate of 29% with antibiotics alone but a 
71% survival rate if both antibiotics and surgical intervention 
are implemented.10 Other studies report a mortality rate 
as high as 50-70% with antibiotics alone but improved 
mortality of 7-13.5% with antibiotics plus surgery or 
percutaneous drainage.9,10,15



Clinical Practice and Cases in Emergency Medicine	 94	 Volume I, no. 2: May 2017

Emphysematous Pyelonephritis	 McCafferty et al.

CONCLUSION
EPs using POCUS in the evaluation of critically 

ill patients with pyelonephritis should be aware of the 
sonographic appearance of emphysematous pyelonephritis. In 
these patients, the characteristic appearance of echogenic foci 
and dirty shadowing within the kidney can expedite treatment 
and urology consultation for nephrectomy. 
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Wernicke’s encephalopathy (WE) is traditionally seen in the emergency department in patients with chronic 
alcohol abuse. WE can result in significant morbidity and mortality if untreated, making early diagnosis and 
intervention paramount. We discuss a case of WE in a 63-year-old female with no history of chronic alcohol 
abuse, who presented with bilateral opthalmoplegia that resolved after intravenous thiamine administration. 
This case report highlights the varied clinical settings other than chronic alcohol abuse in which the 
diagnosis of WE should be considered. [Clin Pract Cases Emerg Med. 2017;1(2):95–97.]

INTRODUCTION
Wernicke’s encephalopathy (WE) is traditionally 

associated with chronic alcohol abuse and characterized by 
some combination of ataxia, ophthalmoplegia, and altered 
mental status. Chronic alcohol abuse is the most commonly 
recognized presentation in the emergency department (ED). 
However, WE has been increasingly recognized in other 
high-risk clinical settings such as anorexia, post gastric bypass 
surgery, hyperemesis, AIDS, TPN, and malignancy. WE is 
still greatly under-recognized based on autopsy data.1 Atypical 
presentations are important to recognize because treatment 
with thiamine can prevent serious adverse effects such as 
permanent mental impairment and coma. We present a case 
of one such atypical presentation to highlight the various risk 
factors and clinical settings in which WE can occur.

CASE REPORT
A 63-year old-female presented to the ED with three days 

of headache, diplopia, and gait instability. The symptoms 
began while the patient was watching television and 
progressively worsened over three days. The headache was 
described as a pressure, located on the left temple without 
associated neck stiffness or photophobia. The diplopia was 
binocular and horizontal. She described her gait instability as 
“walking like I am drunk.” She reported decreased oral intake 
over the previous day due to “not feeling well.” Recent 
medical history included community-acquired pneumonia, 
currently on day 5 of 10 of moxifloxacin. She had no recent 

travel or changes in her daily activities. The patient had no 
history of stroke, bariatric surgery or recent vomiting. The 
patient and family denied a history of alcohol use. 

On exam, blood pressure 139/80, heart rate 67, respiratory 
rate 16, room air oxygen saturation 98% and temperature 97.3 
degrees Fahrenheit. She was well nourished, well developed 
and in no acute distress. Her head was atraumatic with moist 
mucous membranes. The patient was awake, alert, and 
oriented to person, place and time. Her eyes were anicteric and 
the left eye displayed ptosis. Her left pupil was sluggish 
compared to the right, but both were reactive. Uncorrected 
visual acuity was 20/60 OD and 20/60 OS. Left eye 
demonstrated complete paralysis of extraocular movements; 
right eye demonstrated 10-15 degrees of movement in all 
directions, and nystagmus in right eye on lateral gaze. The 
remaining cranial nerves were intact. She had intact strength 
and sensation to light touch throughout the upper and lower 
extremities. Cerebellar testing was remarkable for past 
pointing on the left with finger to nose, and her gait was 
characterized by small, unsteady steps with ambulation in the 
ED. The remainder of her exam was unremarkable.

Ancillary testing in the ED was remarkable for a white 
blood cell count of 14,400/uL, hemoglobin of 15.0 g/uL, 
hematocrit of 43.4%, and platelet count of 527,000/uL 
Chemistry panel, liver function studies and erythrocyte 
sedimentation rate were all within normal limits. 

An emergent, non-contrast head computed tomography 
(CT) was performed, which did not show an acute intracranial 
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hemorrhage, mass effect or midline shift. A brain and neck 
magnetic resonance imaging and angiography (MRI/MRA) 
were obtained, which did not demonstrate a cortical lesion, 
aneurysm or other vascular defect to explain her symptoms. Her 
case was discussed further with neurology and she was started 
on high-dose thiamine for concerns of WE and admitted to the 
internal medicine service for further evaluation. No thiamine 
level was obtained during her initial admission. 

Her symptoms did improve after parenteral high-dose 
thiamine. She was discharged on hospital day three with 
continued oral thiamine supplementation. At her one-month 
neurology follow-up appointment she still had a mild 
ophthalmoplegia but was otherwise back to her baseline 
functional status.

DISCUSSION
The symptom cluster of ataxia, opthalmolplegia, and 

encephalopathy was first described as “polioencephalitis 
hemorrhagica superioris” by Carl Wernicke in 1881 in a 
20-year-old female who developed pyloric stenosis and 
projectile vomiting after an unintentional sulfuric acid 
ingestion.2 Thiamine deficiency was not identified as the 
underlying cause of WE until the 1940s.2 In the United States, 
WE is most commonly recognized in the setting of nutritional 
deficiencies related to chronic alcohol abuse. The prevalence of 
WE is 2% in the general population but up to 12.5% in chronic 
alcoholics.3 However, Wernicke’s original case and our patient 
both highlight the importance of considering this diagnosis in 
clinical settings other than chronic alcohol abuse. 

Any patient with a nutritional deficiency has the potential to 
develop WE. In one retrospective autopsy study, 12 of 52 (23%) 
cases of WE did not occur in alcoholics.4 A growing number of 
predisposing factors and clinical settings have been associated 
with the development of WE and have been reported in the 
literature to include anorexia nervosa, gastrointestinal surgery 
including gastric bypass surgery, cyclic vomiting, hyperemesis 
gravidarum, cancer and chemotherapeutic agents specifically 
5-Fluorouracil and Cisplatin, peritoneal and hemodialysis, 
chronic TPN, thyrotoxicosis and AIDS.5-13 Given the varied 
clinical presentations, a high index of clinical suspicion is needed.

WE is a clinical diagnosis characterized by 
ophthalmoplegia, mental status changes, and unsteadiness of 
stance and gait. This symptom triad is only seen in up to 16% of 
cases.14 No specific lab tests or radiographs are pathognomonic 
in diagnosing WE. Only one or two symptoms from the triad 
may be present upon initial presentation and symptoms vary for 
each component. Nystagmus is the ocular abnormality most 
commonly recognized and occurs in up to 29% of patients; it 
can be either horizontal or vertical in direction.1 Other reported 
ocular abnormalities include ophthalmoplegia, gaze palsies, 
anisocoria, and retinal hemorrhages.1 

Changes in mental status are common at presentation, 
occurring in 80-90% based on retrospective reviews.1 These 
changes can range from confusion, memory difficulty, mild 

delirium, confabulation, apathy, decreased concentration, and 
coma. Neuropsychiatric symptoms, such as hallucinations, 
delusions, and agitation, which may mimic acute psychosis, 
have also been described.1 Ataxia can present as both truncal 
and gait based with loss of vestibular equilibrium affecting the 
cerebellar vermis in 23% of patients.1 

Given the varied spectrum of disease, WE can be a difficult 
diagnosis to make. A combination of four operational criteria 
has demonstrated improvement in the identification of WE in 
chronic alcoholics.15 Demonstrating two of four criteria – 
dietary deficiencies, oculomotor abnormalities, cerebellar 
dysfunction, and altered mental status or mild memory 
impairment – results in a sensitivity and specificity of 100% and 
98% respectively. Expanding the definition to include dietary 
deficiencies improved the sensitivity in diagnosing WE from 
22% to 85% in one retrospective review.15 Our patient met two 
of the four criteria, lacking altered mental status and dietary 
deficiency. Expanding the traditional definition of WE to 
include any dietary deficiency and recognizing the spectrum of 
presenting symptoms will improve provider recognition of WE. 

WE remains a clinical diagnosis without definitive 
laboratory studies, imaging, cerebrospinal fluid or 
electroencephalograph findings. Though not overly sensitive, 
MRI can sometimes help in confirming the diagnosis of 
suspected WE. The most specific MRI findings are cytotoxic 
and vasogenic edema in the third ventricle, mammillary 
bodies, midbrain tectal plate, and periaqueductal area.16 These 
changes typically occur within 2-3 weeks of thiamine 
deficiency.1 The sensitivity and specificity of MRI for 
diagnosing WE have been reported as 53% and 93% 
respectively.17 The MRI findings noted above are not specific 
to WE and may be seen in other disease processes.18 

WE is a medical emergency and left untreated can progress 
to Korsakoff syndrome and beriberi. Korsakoff is seen in 80% 
of acute Wernicke’s episodes and is characterized by 
confabulation and deficits in working memory.19 Beriberi can 
either be cardiogenic resulting in heart failure and edema, or 
neuropathic resulting in paresthesias. With the significant 
morbidity of Korsakoff syndrome and reported 17% mortality 
rate of WE, early treatment with thiamine is of key importance. 
Classic teaching dictates correction of hypoglycemia prior to 
thiamine administration to prevent worsening WE. However, a 
recent review of 14 articles found no data to support this 
recommendation and stressed importance of treating 
symptomatic hypoglycemia acutely.20 There is a paucity of data 
regarding the optimal intravenous or enteral thiamine 
replacement strategies. However, 500 mg thiamine dissolved in 
100 ml of normal saline infused intravascularly over 30 minutes 
acutely in the ED followed by a maintenance dose of 500 mg IV 
three times a day for 2-3 days is thought to be optimal treatment 
for WE. Clinical improvement is anticipated in 2-3 days and if 
seen, 250 mg orally daily is then given for 3-5 days.1 
Nystagmus and ophthalmoplegia typically resolve within hours 
to days, while ataxia and mental status changes can take up to 
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weeks to months to resolve completely.5 
Several other disease states may mimic WE. In our 

differential diagnosis we considered intracranial mass lesions, 
hemorrhage, infarcts, meningitis and other infection to 
include syphilis and Lyme disease, glaucoma, hypoglycemia, 
electrolyte abnormalities, Miller Fisher variant of Guillain-
Barré syndrome, Horner’s syndrome, and multiple sclerosis. 
Our patient’s CT showed no structural disease. Her physical 
exam and history were inconsistent for meningitis and she had 
no recent travel to suggest Lyme. In our patient, an extensive 
evaluation for other etiologies to explain her symptoms was 
negative. Though moxifloxacin in known to cause peripheral 
neuropathies, it is unlikely to be the cause of the patient’s 
opthalmoplegia. Thyroid disease and HIV can cause ocular 
symptoms and cranial neuropathies; however, both HIV and 
thyroid function tests were negative in our patient. 

CONCLUSION
Our case report highlights the varied clinical settings in 

which WE may present and the need to entertain the diagnosis 
and look for predisposing factors in any patient presenting with 
ataxia, ophthalmoplegia or mental status changes regardless 
of history of chronic alcohol use. Given the high morbidity 
and mortality and simple therapeutic interventions, emergency 
physicians have the ability to make a timely and dramatic 
impact in the outcome of these patients’ disease course. 
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Myxedema crisis (MC) is a rare but life-threatening illness characterized by multi-system organ impairment 
from thyroid hormone deficiency that is often brought on by an eliciting event. We present the case of MC 
with a rapid progression of hypothermia, altered mental status, and respiratory failure that was instigated 
by a flash burn to the face. The patient’s condition was refractory to rewarming and supportive efforts until 
thyroid hormone was replaced. This case illustrates the need for a high index of suspicion for patients with a 
rapid onset of metabolic encephalopathy immediately after an injury or burn. [Clin Pract Cases Emerg Med. 
2017;1(2):98–100.]

INTRODUCTION
Myxedema crisis (MC) is a rare, life-threatening 

illness caused by a severe deficiency of thyroid hormone. 
Precipitating factors include infection, medications 
(withdrawal of levothyroxine, opiates, lithium, amiodarone, 
anesthetics, and sedatives), cerebrovascular accident, 
congestive heart failure, hypothermia, and trauma.1 The signs 
and symptoms of MC encompass multiple organ systems 
and are non-specific. They include hypothermia, generalized 
edema, ptosis, dry or coarse hair, fatigue, constipation, sinus 
bradycardia, bundle branch block, complete heart block, 
delayed reflex relaxation, and decreased mentation.2 A high 
index of suspicion is critical to early diagnosis since mortality 
approaches 60% if not quickly treated.3 Treatment includes 
supportive measures, replacing thyroid hormones, stress 
dose glucocorticoids, and addressing the inciting event or 
illness.4 We present a case of MC with rapid progression of 
hypothermia, altered mental status, and respiratory failure that 
was instigated by a flash burn to the face.

CASE REPORT
A 49-year-old female poured gasoline into a running leaf 

blower resulting in a flash explosion that burned her face and 
hands. She ran from the scene into her house where she was 
reportedly still on fire until her family rendered first aid. She 
was taken to the nearest emergency department (ED) where 
she received a tetanus shot, wound care to her face, opiate 
analgesia (4 mg hydromorphone), and benzodiazepines (2 mg 
lorazepam) over a two-hour period. Records from the outside 

hospital document her as confused but normothermic at the 
time of arrival. She was transferred to our ED for further 
evaluation and management. 

On arrival, she had a heart rate of 68 beats per minute, 
blood pressure 126/81 mm Hg, respiration rate of 7 breaths 
per minute, temperature 31.8 oC (89.2 oF), and an oxygen 
saturation of 97% on 3 liters of oxygen via nasal cannula. 
First- and second-degree burns were noted on her face and 
hands. She appeared to be in a stupor, but would awaken to 
verbal stimuli and follow commands with prompting. Her 
altered mental status and hypothermia were initially attributed 
to polypharmacy, and rewarming was begun with a forced-air 
rewarming blanket and warmed intravenous (IV) fluids. 
Plastic surgery evaluated her burns and recommended gentle 
washing with soap and water, applying bacitracin, and 
outpatient follow-up. However, her overall clinical picture of 
persistent hypothermia despite rewarming efforts and the new 
development of vomiting prompted additional laboratory and 
imaging studies. Her complete blood count, metabolic panel, 
lactic acid, and urinalysis were normal. An arterial blood gas 
showed a respiratory acidosis (7.268/55.1/136.2/24.3/-3.2). 
Her thyroid function reveled an elevated thyroid stimulating 
hormone (TSH, 25.8 µIU/ml) and depressed free thyroxine 
(T4) (0.8 ng/dL) consistent with hypothyroidism. A chest 
radiograph was obtained showing atelectasis without infiltrate, 
and she clinically had no evidence of pneumonia prior to 
being burned. Two peripheral blood cultures were sent and 
negative for growth at 72 hours.

Based on her elevated TSH, brief periods of bradycardia, 
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episodes of vomiting (suggesting an ileus), respiratory failure, 
and history of an inciting event, she met criteria for MC. She was 
given 200 mcg IV levothyroxine and 100 mg IV hydrocortisone. 
Her mental status improved quickly with this treatment, and 
her temperature increased to 34.7 oC (94.5 oF) prior to being 
moved to her inpatient bed. She continued to improve rapidly 
after receiving hormone replacement with resolution of her 
vital sign abnormalities and respiratory failure within 24 hours 
of admission. She was transitioned to oral levothyroxine, and 
further steroids were withheld due to normal cortisol levels. She 
was discharged after two nights with outpatient resources for her 
burns and levothyroxine for hypothyroidism. 

DISCUSSION
We present the unusual case of MC brought on by severe 

burns to the face. MC is a rare condition with vague, non-
specific clinical features that often lead to delays in diagnosis 
and worse outcomes.4 Establishing the diagnosis depends on 
the patient having characteristic features such as hypothermia, 
mental status changes, laboratory findings characteristic of 
hypothyroidism, and exclusion of other causes. A diagnostic 
scoring system exists (Table) but is rarely used due to the 
small number of patients from which it is derived.5 Scores 
between 20-60 are considered at risk for MC, while scores 
greater than 60 are considered high risk or diagnostic. This 
patient reached a score of 80 based on the degree of 
hypothermia, somnolence, presence of a precipitating event, 
gastrointestinal manifestations of ileus, and respiratory failure. 

While trauma and burns are recognized as rare precipitating 
factors for MC, there are no studies defining their incidence.6 In 
addition, most patients will describe some features of 
hypothyroidism prior to the onset of illness, but this is not 
uniform.1 Prior to injury, the patient was healthy and without 
obvious symptoms of hypothyroidism, although she later 
recalled having abnormal thyroid function several years prior to 
this incident. Her presentation was rapid with severe 
hypothermia, brief periods of bradycardia, altered mental status, 
and respiratory failure developing within four hours of being 
burned. This suggests that she was among a small percentage of 
patients with compensated hypothyroidism whose symptoms 
manifested due to an impaired stress response.7

One confounding or contributing factor in this case was 
the amount of opiates and benzodiazepine that she received 
prior to arrival at our hospital. A total of 4 mg of 
hydromorphone was administered over a two-hour period due 
to severe pain prior to arrival at our facility. Further doses of 
opiates and other sedating substances were withheld due to her 
depressed mental status on arrival. While one could argue that 
a mixed narcotic-benzodiazepine overdose could cause 
hypothermia, ileus and altered mental status in the absence of 
hypothyroidism, we noted that her symptoms persisted for five 
hours after arrival and more than six hours after her last dose 
of sedating medications. In addition, her hypothermia was 
refractory to attempts at active rewarming, and only corrected 

when thyroid hormone was replaced. Moreover, iatrogenic 
overdose may explain some of her clinical features, but it 
would not explain the characteristic elevation in TSH and 
depression in her free T4. Thus, we feel that polypharmacy 
possibly contributed to development of MC, but does not itself 
account for the entire clinical picture.

Despite cases of myxedema coma being reported as early as 
the 1800s, very little is known about optimal treatment.8,9 Large, 
randomized controlled trials are hindered by the rarity of the 
disease; therefore, treatment recommendations are based on case 
series and reports as well as expert opinion. Holvey and 

Table. Diagnostic scoring system for myxedema crisis
Precipitating Event

Absent 0
Present 10

Gastrointestinal Findings
Anorexia/abdominal pain/constipation 5
Decreased intestinal motility 10
Paralytic ileus 15

Cardiovascular Dysfunction
Heart Rate 50-59 10
Heart Rate 40-49 20
Heart Rate <40 30
Other ECG Changes* 10
Pericardial / Pleural Effusion 10
Pulmonary edema 15
Cardiomegaly 15
Hypotension 20

Metabolic Disturbances
Hyponatremia 10
Hypoglycemia 10
Hypoxemia 10
Present 10% Decrease in GFR 10
Hypercarbia 10

Thermoregulatory Dysfunction (oC)
> 35 0
32-35 10
<32 20

Central Nervous System Disturbance
Absent 0
Lethargic 10
Obtunded 15
Stupor 20
Coma / Seizures 30

ECG, electrocardiogram; GFR, glomerular filtration rate
*Includes: Heart blocks, Non-specific ST changes, bundle 
branch blocks
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colleagues estimated that approximately 500 mcg IV thyroxine 
(T4) is required to replete deficiencies seen in MC, and they 
demonstrated the efficacy of T4 doses ranging from 200-500 mcg 
in a case series of seven patients. Vital signs improved within 
6-12 hours, and subjects returned to consciousness within the 
following 24-36 hours.8 Another case series of 11 patients found a 
trend toward lower mortality when high-dose T4 (500 mcg IV) 
was administered as compared to lower doses.10 

Hydrocortisone and triiodothyroine (T3) are often given 
despite some controversy surrounding the use of T3 due to 
reports of cardiovascular complications.9 T4 requires conversion 
to the active hormone T3, and patients with severe illness have 
impaired conversion.11 Unfortunately, T3 is associated with 
increased mortality from cardiovascular effects in patients with 
advanced age, cardiac comorbidity, and high initial doses of T4 
(>500 mcg) or T3 (>75 mcg).12 Thus, low-dose T3 (10-20 mcg) 
is often reserved for young patients without cardiovascular 
disease.6,9 In addition, adrenal insufficiency is common in 
patients presenting with symptoms of MC and can be difficult 
to distinguish from primary hypothyroidism. While there are no 
studies showing a clear benefit to hydrocortisone use, the 
potential benefit is considered to outweigh the risk.4 

We started therapy with 200 mcg of T4 and 100 mg of 
hydrocortisone. A 10 mg dose of T3 was ordered but not given 
in the ED. Because the patient’s condition markedly improved 
prior to reaching her inpatient bed, the admitting team 
opted to withhold T3 due to the potential for cardiovascular 
complications associated with this drug.

CONCLUSION
In summary, this rare case of MC brought on by burns 

to the face was quickly diagnosed when the clinical picture 
was noted to be out of proportion to the initial injury. A rapid 
escalation of diagnostics and therapeutics resulted in significant 
improvement and a favorable outcome. This highlights the need 
for a heightened index of suspicion in trauma and burn cases 
that have sudden, unexplained systemic symptoms.
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This is a case report of a patient with an unusual presentation of an inferior vena cava (IVC) filter migration 
with a delayed presentation, and without electrical or valvular abnormalities. We discuss considerations and 
potential complications from IVC filter placement from the emergency physician perspective. [Clin Pract 
Cases Emerg Med. 2017;1(2):101–103.]

INTRODUCTION
This is a case report of a patient with an unusual 

presentation of an inferior vena cava (IVC) filter migration 
with a delayed presentation, and without electrical or valvular 
abnormalities. Familiarity with IVC filters and their potential 
complications are important considerations in the clinical 
evaluations of many emergency department (ED) patients. 

CASE REPORT
The patient is a 38-year-old male with a history of 

coronary artery disease, hypertension and morbid obesity 
status post gastric bypass who presented to the ED with a 
chief complaint of chest pain. He stated that the pain began 
insidiously approximately five hours before he presented to 
the ED. He characterized the pain as a “pricking” sensation in 
his right anterior chest that radiated to his right scapula. He 
rated the pain as a 3-4 severity on a 10-point pain scale. He 
stated that the pain was continuous and currently present. The 
pain was unrelated to exertion. He denied any associated 
symptoms including fever, chills, cough, dyspnea, dizziness, 
diaphoresis, nausea, vomiting and diarrhea. 

The patient had a past medical history significant for 
obesity, hypertension, hyperlipidemia, gastroesophageal reflux 
disease, deep venous thrombosis (DVT)  and two prior 
ischemic strokes. Previous work-up of his prior 
cerebrovascular accidents revealed a patent foramen ovale, 
believed to be the underlying etiology. He denied congestive 
heart failure and prior myocardial infarction. Surgical history 
included gastric bypass three years earlier at which point an 
IVC filter had been placed. The IVC filter was never removed. 
However, after the procedure, a trans-esophageal and trans-

thoracic echocardiogram, chest radiograph (CXR), magnetic 
resonance imaging/angiography of the abdomen and pelvis, 
and ultrasound of the aorta, IVC, and iliac vessels were all 
negative for the IVC filter. Per the medical record, it was 
concluded that the filter never deployed because it could not 
be located with the above imaging.

On initial presentation, the patient was conversational and 
in no acute distress. Physical exam revealed a well appearing, 
obese male who appeared his stated age with normal vital signs. 
A nine-system exam was unremarkable. The lungs were clear to 
auscultation bilaterally. The cardiac exam demonstrated regular 
rate and rhythm with no audible murmur, rub, or gallop. He was 
not diaphoretic, his jugular veins were flat and he had equal 
pulses without edema in his lower extremities. The chest, flank 
and back were not tender to palpation. 

The patient declined pain medications. A chest pain 
work-up was done, which included a CXR,  complete blood 
count, basic metabolic panel, troponin and an 
electrocardiogram (EKG). 

Portable CXR showed stable cardiomegaly, interpreted by 
radiology to be consistent with prior radiographs. His EKG 
was normal without evidence of ST segment changes or T 
wave abnormalities. Bedside troponin was 0.00. Given that the 
patient had significant risk factors, we decided to perform a 
computed tomography triple rule-out (CT TRO) study of the 
chest to rule out pulmonary embolism (PE), aortic disease and 
to assess for coronary artery disease. The CT showed no 
evidence of significant coronary artery disease, pulmonary 
embolus, or acute aortic injury; however, it did demonstrate an 
IVC filter lodged in the right ventricle, seemingly adherent to 
the moderator band and right ventricular trabeculation. The 
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patient’s CT was reconstructed to create the image below 
(Image) in which the IVC filter is clearly seen lodged in the 
right ventricle.

The patient was subsequently admitted into the 
cardiology service and multiple consultations were obtained. 
Interventional radiology and interventional cardiology did 
not believe they could safely extract the filter percutaneously 
due to concerns that they would injure the tricuspid valve. 
Cardiothoracic (CT) surgery recommended that the device 
be extracted via an open procedure that included sternotomy, 
cardiopulmonary bypass, and a brief period of cardioplegic 
arrest. The patient requested a second opinion from a CT 
surgery consultant who also recommended that the filter be 
removed. The patient had not yet made a decision and was 
subsequently discharged home on warfarin while considering 
his options.

DISCUSSION
In 1973 Dr. Lazar Greenfield introduced his IVC filter 

permitting continuous flow with blockade of distal emboli. 
Since then, these devices have seen expanded use and 
development in an effort to prevent potentially fatal 
pulmonary emboli (PE). Their indications have expanded and 
now include patients undergoing bariatric surgery who are 
considered high risk for post-surgical DVT. In 1994 an article 
by BA Smith – “Vena Cava Filters” in Emergency Medical 
Clinics of North America – recognized that “the patient with a 
caval filter poses a challenge to the emergency physician.”1 In 
1999 an estimated 49,000 IVC filters were placed.2 Since then, 

the use of the IVC filter has continued to expand and increase. 
The early 2000s saw the development of retrievable IVC 
filters, which extended the indication for placement to prevent 
vaso-thrombotic events in high-risk patients before surgery, 
including bariatric surgery. An estimated 220,000 bariatric 
surgeries were performed in 2009.3 Clearly, the number of 
IVC filters will continue to increase and so will the incidence 
of complication.

There is little emergency medicine literature discussing 
IVC filter-related complications; however, the surgery and 
vascular surgery literature over the last two decades outlines a 
number of complications. There are multiple cases of IVC 
filter migration to the right atrium or ventricle, as in the patient 
above.4,5,6 While there are similar reports in the literature, most 
of these have presented shortly after the IVC filter was placed. 
Also, most previous reports have focused on cardiac electrical 
irregularities caused by the IVC filter migration while this 
patient had a normal EKG. It is unclear why the initial 
imaging failed to reveal the IVC filter location. A possible 
explanation is that the filter had not yet migrated to the right 
ventricle at the time of the echocardiogram. CXR performed 
on the day the patient presented to the ED likely failed to 
reveal the presence of the filter as it was overlying the spine 
on the AP projection. Patients can have recurrent or “missed” 
PE in 2-4% of cases. There can also be delayed fracture of 
pieces of the filter, which can migrate and potentially cause 
perforations.7 There is also the long-term risk of direct erosion 
and perforation of the IVC itself.8 Additional complications 
can include IVC thrombus formation at the filter site and some 
other more immediate surgical issues including perforation, 
intimal tears, and air emboli.

In 2010 the FDA released a safety warning aimed at 
emergency medicine and surgery specialties. Since 2005 the 
FDA has received 921 device adverse-event reports involving 
IVC filters, of which 328 involved device migration, 146 
embolizations (detachment of device components), 70 
perforations of the IVC, and 56 filter fractures. Some of these 
events led to adverse clinical outcomes in patients. These 
types of events may be related to a retrievable filter remaining 
in the body for long periods of time, beyond the time when the 
risk of PE has subsided. The FDA is concerned that these 
retrievable IVC filters, intended for short-term placement, are 
not always removed once a patient’s risk for PE subsides.9

A limited, non-systematic literature search suggests 
the FDA is right; many retrievable filters are not actually 
removed, and these filters may then be associated with the 
aforementioned complications. Published work in peer-
reviewed journals has reported technical success rates for 
removing filters ranging from 70-100%. However, reviews of 
actual clinical practice reveal retrieval rates as low as 22%.10 
A systematic review in 2011, which included 37 studies and 
6,834 patients, suggests that the mean retrieval rate was 34% 
and that “most of the filters became permanent devices.”11

Image. Computed tomography reconstruction displaying inferior 
vena cava filter lodged in right ventricle
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CONCLUSION 
For emergency physicians there are a few significant 

pearls to remember about IVC filters. As IVC filter placement 
increases, the incidence of IVC filters and their complications 
will increase. Unfortunately, IVC filters do not totally preclude 
the incidence of PE. In fact, the PREPIC (Prevention du 
Risque d’Embolie Pulmonaire par Interruption Cave) study 
randomized 400 patients with DVTs to either an IVC filter 
or no-filter group and found no significant difference in fatal 
pulmonary emboli and overall survival at eight-year follow-
up.12 There are multiple IVC filter-related complications 
that can cause significant abdominal and cardiopulmonary 
morbidity. If a patient has received an IVC filter, ask if it 
was ever removed. Many migrated IVC filters are found 
incidentally; be sure to arrange close follow-up in otherwise 
asymptomatic patients.
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Phlegmasia cerulea dolens (PCD) is a rare entity that is associated with significant morbidity and 
mortality, including limb ischemia and pulmonary embolism. Point-of-care ultrasound (POCUS) 
can expedite the diagnosis, leading to earlier life- and limb-saving treatment. Although primarily 
used for assessing for the presence of deep venous thrombosis, in the appropriate clinical setting 
POCUS can also be used to diagnosis PCD as well as to distinguish between venous and arterial 
occlusion, which can lead to a difference in management. We present a case of phlegmasia cerulea 
dolens after mild trauma in a patient with an underlying hypercoagulability disorder diagnosed by an 
emergency physician using POCUS, which expedited treatment with catheter-directed thrombolytic 
therapy. [Clin Pract Cases Emerg Med. 2017;1(2):104–107.]

INTRODUCTION 
Phlegmasia cerulea dolens (PCD), or massive proximal 

venous thrombosis of the lower extremity, is a rare entity 
that is associated with significant morbidity and mortality, 
necessitating rapid diagnosis and treatment. Point-of-care 
ultrasound (POCUS) can expedite the diagnosis, leading to 
earlier life- and limb-saving treatment. PCD is most often 
associated with hypercoagulable states, but can be precipitated 
by trauma. We present a case of phlegmasia cerulea 
dolens after mild trauma in a patient with an underlying 
hypercoagulability disorder diagnosed by an emergency 
physician using POCUS, which expedited treatment with 
catheter-directed thrombolytic therapy.

CASE REPORT
A 21-year-old female college student presented to the 

emergency department (ED) with severe pain in her left hip, 
thigh, and calf. The pain started suddenly when she was 
playing basketball a few hours earlier. She twisted her torso to 
shoot the ball and heard a “pop” in her left hip with immediate 
onset of pain, and she subsequently fell to her knees. She 
was initially able to ambulate but had worsening pain and 
rapid progression of swelling and mottling in the left leg from 

University of Massachusetts Medical School-Baystate Health Springfield Campus, 
Baystate Medical Center, Department of Emergency Medicine, Springfield, 
Massachusetts

her hip to her ankle. She denied any pain or swelling in that 
extremity prior to the injury during the basketball game. With 
the exception of oral contraceptive use, she had no significant 
medical or family history.

On examination her left extremity was mottled, dusky, 
and cool to the touch from the hip to the toes and she had 
decreased dorsalis pedis and posterior tibial pulses when 
compared with the right extremity. The leg was markedly 
tender to palpation and sensation to light touch was 
diminished. Passive range of motion of the hip, knee, and 
ankle elicited severe pain.

POCUS was performed at the bedside to evaluate 
for arterial blood flow and deep venous thrombosis. This 
demonstrated normal color flow in the femoral and popliteal 
arteries (Image 1), but echogenic material was noted within 
the left common femoral vein extending distally to the 
popliteal vein and the veins were non-compressible (Images 
2A and 2B). Vascular surgery was immediately consulted, 
and while awaiting their arrival to the ED the patient was 
sent for an emergent computed tomography (CT) angiogram, 
which confirmed arterial patency and extensive deep venous 
thrombosis in the left popliteal, femoral, and iliac veins 
(Image 3). A heparin bolus was given and the patient was 
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then taken to interventional radiology where she underwent 
partial thrombectomy, catheter-directed tissue plasminogen 
activator (tPA) treatment, and placement of an inferior vena 
cava (IVC) filter. By the next morning her leg was noted 
to be well-perfused, non-tender, and without swelling, and 
her pain had resolved. A workup for hypercoagulable states 
revealed heterozygosity for the Factor V Leiden mutation. 
She was discharged one week later on warfarin after bridging 
from enoxaparin.

DISCUSSION
PCD is a rare form of deep venous thrombosis in which 

acute massive proximal venous thrombosis results in obstruction 
of the venous drainage of an extremity. Symptoms include 
sudden severe pain, swelling, edema, and cyanosis, leading 

Image 1. Point-of-care ultrasound demonstrating complete 
thrombotic occlusion of the femoral vein. In this still image, 
application of color Doppler shows normal flow through the 
femoral artery (black arrow) but absence of flow in the femoral 
vein. Echogenic material is visualized within the femoral vein 
(white arrow).

Image 2A and 2B. Point of care ultrasound demonstrating ex-
tensive venous thrombosis of the left lower extremity. In image 
2A, echogenic material is seen within the left common femoral 
vein (white arrow) and the greater saphenous vein (dashed white 
arrow). In image 2B, more echogenic material was visualized 
distally within the popliteal veins (black arrows).

Image 3. Axial view of computed tomography angiogram at 
the level of the common femoral artery and vein.  The femoral 
artery is patient (white arrow) while the common femoral vein is 
distended and filled with clot (red arrow).

2A.

2B.
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to venous gangrene and compartment syndrome.1, 2 Prompt 
diagnosis and treatment is necessary to return circulation and 
prevent circulatory collapse, and a delay in treatment may result 
in loss of the patient’s limb or even death.3,4 The condition can 
have either a gradual or a fulminant course.5

Most cases of PCD are associated with an underlying 
hypercoagulable disorder, most often malignancy.6 There 
are case reports, however, of fulminant PCD resulting from 
trauma, including one patient with a hip dislocation.7, 8 The 
traumatic injury is unclear in the current case as the ED 
imaging was negative for any fracture or dislocation, although 
hip subluxation/dislocation with spontaneous reduction 
has been described in adolescents.9 This patient reported a 
“popping” sensation suggestive of this mechanism of injury 
and she additionally reported a fall from standing immediately 
after the onset of pain. This mild trauma in conjunction 
with an underlying hypercoagulability disorder is the likely 
etiology of her massive lower extremity venous thrombosis.

Angiography at this stage will typically demonstrate 
patent arterial flow as clinical mottling occurs due to 
peripheral vasospasm and severe edema from thrombosis. 
PCD can mimic acute arterial occlusion, but rather than a 
lack of blood inflow, venous gangrene results from stasis 
due to lack of outflow. Both conditions are initially treated 
with heparin, but since massive pulmonary embolism is an 
immediate threat with PCD, procedural interventions such as 
thrombectomy, catheter-directed tPA and IVC filter placement 
may be warranted even if perfusion improves with heparin.10, 11 

The diagnosis of PCD employs a combination of clinical 
and radiologic findings. Manifestations of phlegmasia alba 
dolens (the clinical precursor to PCD) include edema, pain 
and blanching. As the disease progresses, cyanosis develops, 
and can lead to bleb and bullae formation and venous 
gangrene.12 Ultrasound is commonly used to identify venous 
thrombosis, and a POCUS performed by an emergency 
physician can quickly establish this time-sensitive diagnosis. 
Previous studies have demonstrated that POCUS performed 
by emergency physicians is sensitive (89-100%) and specific 
(75-99%) when compared to radiology department ultrasound 
for the evaluation of deep venous thrombosis.13-17 The clinician 
should be aware, however, that thrombosis of the iliac veins 
may not be seen by ultrasound. CT venography is commonly 
used to diagnosis proximal thrombosis but is not always 
readily available at some institutions.

In this patient, massive lower extremity venous thrombosis 
was easily visualized by the emergency physician using 
POCUS. Further support for the diagnosis in this patient (and 
against arterial insufficiency) was the presence of Doppler flow 
in the arterial system. While ultrasound alone may not be able 
to distinguish DVT from PCD, the finding of non-compressible 
proximal veins in combination with a mottled, cool, and painful 
extremity should be sufficient to raise the suspicion of PCD.
 	

CONCLUSION
PCD is a rare disease with significant morbidity and 

mortality. Early diagnosis and treatment is necessary to 
prevent severe complications such as limb ischemia or 
massive pulmonary embolism. Point of care ultrasound can 
facilitate earlier diagnosis of significant vascular pathology, 
including phlegmasia cerulea dolens.
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Ovarian torsion during pregnancy is a fairly uncommon complication with a high patient morbidity and 
fetal mortality if not immediately treated. Ovarian torsion should be considered a clinical diagnosis, 
and a high level of clinical suspicion is needed by the practitioner to ensure that this diagnosis is not 
missed. We present an unusual case of intermittent ovarian torsion discussing both the presentation 
and the operative and post-operative management. [Clin Pract Cases Emerg Med. 2017;1(2):108–
110.]

INTRODUCTION
Ovarian torsion is a disorder with a very high patient 

morbidity. When the patient is pregnant this can also lead to 
fetal mortality and potential loss of fertility for the patient. 
The presentation of ovarian torsion can mimic many other 
intraabdominal pathologic conditions. It requires a high 
level of clinical suspicion from the provider to not miss this 
potentially devastating diagnosis. Imaging and laboratory 
results may be used as support; however, the diagnosis 
should primarily be made on a strong history and physical 
exam. When the physical examination is not congruent with 
the level of patient distress, ischemic pain from an ovarian 
torsion must be considered.

CASE REPORT
The patient was a 34-year-old gravid 1 para 0 female at 

approximately 10 weeks gestational age by last menstrual 
period who presented to a community emergency department 
(ED) with complaints of right lower quadrant abdominal 
pain. The patient reported that the pain woke her up from 
sleep at 3 a.m. The patient arrived to the ED approximately 
three hours after the onset of pain. The patient described 
the pain as a “constant pinching” localized only in the right 
lower quadrant and it was unrelieved by acetaminophen. 
The patient denied nausea or vomiting. She also denied any 
vaginal bleeding or discharge.

A physical exam revealed a temperature of 36.8 
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Celsius, pulse of 82 beats per minute (BPM), respiratory 
rate of 18 breaths per minute, and blood pressure of 
125/67 mmHg. At the time of the initial examination the 
patient appeared comfortable and in no acute distress. Her 
abdominal exam revealed a soft abdomen with normal 
bowel sounds. No masses, distention or tenderness were 
detected. Pelvic exam was conducted and was noted to have 
no vaginal discharge or bleeding, and no pelvic masses 
were appreciated by the provider. However, it was noted 
that body habitus limited the exam.

A formalized pelvic ultrasound (US) showed a single live 
intrauterine pregnancy with a fetal heart rate of 163 BPM. 
Large right ovarian cysts were noted and there was arterial 
flow noted centrally in both the left and right ovaries. The 
right ovary measured 7.7 cm x 4.8 cm x 5.9 cm, whereas the 
left ovary was only 1.9 cm x 1.4 cm x 1.6 cm. 

The case was discussed with the on-call obstetrician who 
stated that it was most likely a corpus luteal cyst and the pain 
should resolve on its own. Since the pain had completely, 
resolved the patient was discharged home with scheduled follow-
up in two days with obstetrics and gynecology (OB/GYN).

The patient had an unplanned return to the ED nine hours 
from time of discharge with recurrence of her abdominal pain. 
The patient reported that the pain was located in the same 
location and felt similar, although now it was much more 
intense and was not resolving. She was also very nauseated 
and actively vomiting.
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Reexamination revealed a temperature of 36.1 degrees 
Celsius, pulse rate of 64 BPM, respiratory rate of 18 breaths 
per minute and a blood pressure of 133/78 mmHg. At the time 
of reevaluation the patient appeared in acute distress, doubled 
over and moaning in pain. The patient was intermittently 
vomiting what appeared to be gastric contents. However, 
her abdominal exam again showed no peritoneal signs, no 
focal tenderness and no masses. The patient’s abdominal 
examination did not match her level of distress. OB was again 
consulted and requested an additional formal US.

This time, repeat US again showed an enlarged right 
ovary with multiple cysts. At the time of the repeat US the 
right ovary measured 8.23 cm x 8.41 cm x 5 cm, whereas 
the left ovary was 2.22 cm x 2.94 cm x 3.22 cm. Using color 
Doppler, blood flow was not demonstrated in the right ovary, 
whereas left ovary demonstrated adequate blood flow.

OB evaluated this patient and took her to the operating 
room. The patient had an exploratory laparoscopy performed, 
which revealed that the right infundibulopelvic (IP) ligament 
was twisted times three. A laparoscopic needle and syringe 
were used to drain two simple ovarian cysts. The right 
ovary was manually detorsed and healthy viable ovarian 
tissue returned. Postoperatively the patient was started on 
intravaginal progesterone 200mg for the following four weeks. 
At term the patient had a spontaneous vaginal delivery of a 
healthy girl.

DISCUSSION
Ovarian torsion during pregnancy is a fairly uncommon 

complication with a high patient morbidity and fetal mortality 
if not immediately treated.1 Torsion more commonly occurs on 
the right rather than the left with an incidence of 3:2.1 Ovarian 
torsion rises fivefold in pregnancy to approximately five in 
10,000. This typically occurs between the sixth and fourteenth 
weeks of gestation. The most common cause is the growth of a 
corpus luteal cyst, which usually spontaneously regresses by the 
second trimester. The reason that ovarian torsion is thought to 
occur more commonly on the right rather than the left is because 
it is believed that the sigmoid colon limits the mobility of the left 
ovary.2 If the IP ligament is successfully detorsed, it is common 
practice to excise or drain the cysts that are believed to have 
caused the torsion to prevent repeat torsion. Since the typical cyst 
in the first trimester is a corpus luteal cyst, which supports the 
pregnancy until the placenta is adequately developed at the end 
of the first trimester, drainage or excision of the cyst could result 
in pregnancy loss. Therefore, some obstetricians opt to treat with 
supplemental progesterone to support the pregnancy until the 
placenta can be further developed, usually in the second trimester.

CONCLUSION
The diagnosis of ovarian torsion must be made clinically. As 

demonstrated in this case, a normal Doppler ultrasound does not 

exclude intermittent ovarian torsion. Torsion must be considered 
in any female with sudden onset, severe lower abdominal 
pain. As in this case, the abdominal examination often does 
not correspond with the level of distress that the patient would 
present with. When torsion is considered, early consultation with 
OB/GYN should be obtained as both current and future fertility 
are at stake. Successful detorsion must be performed in a timely 
manner to protect fertility. 

 
 Image 1. Intraoperative laparoscopic view of two large ovarian 
cysts with ischemic discoloration of the tissue.

 
 Image 2. Intraoperative laparoscopic view status post drainage 
of cysts (white arrow) and detorsion of infundibulopelvic ligament 
(black arrow); note return of healthy pink tissue.
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Chylothorax represents an uncommon clinical entity with multiple etiologies. Chylothorax following blunt 
thoracic trauma is typically associated with posterior rib fractures or thoracic vertebral fractures or dislocations. 
The occurrence of a traumatic chylothorax in the absence of associated injuries is a rare event. We report 
a case of a 51-year-old patient who developed bilateral chylothorax after sustaining blunt trauma without 
radiographic evidence of traumatic injury. A 51-year-old male presented to the emergency department 
complaining of progressively worsening shortness of breath and associated chest pain for the prior one week 
following a fall down several concrete steps. On evaluation, the patient was found to have bilateral pleural 
effusions with no radiographic evidence of traumatic injury, including posterior rib or thoracic vertebral fractures. 
Subsequent thoracentesis and pleural fluid analysis were performed confirming the diagnosis of chylothorax. 
Management included repeated thoracentesis, diet modification and octreotide administration, which resulted 
in dramatic improvement and eventual resolution of symptoms. Non-iatrogenic traumatic bilateral chylothorax 
in the absence of other radiographically demonstrated bony or soft tissue injury is a rare event. Chylothorax 
should be considered in the differential diagnosis of patients presenting with chest pain or shortness of breath 
following blunt trauma and evidence of pleural effusion, even in the absence of obvious traumatic fracture or 
injury on radiographic imaging. [Clin Pract Cases Emerg Med. 2017;1(2):111–114.]

INTRODUCTION
Chylothorax is the accumulation of chyle in the pleural 

cavity and represents a rare clinical entity. It occurs due 
to disruption of the thoracic duct with etiologies that are 
primarily non-traumatic. Specifically, traumatic chylothorax 
is very uncommon with a reported incidence of 0.2-
3.0% following blunt thoracic trauma and 0.9%-1.3% 
after penetrating trauma.1,2 Quincke was first to describe 
chylothorax in the setting of trauma in 1875 and its association 
with an ominous and grave prognosis. Mortality rates remain 
high with an incidence up to 15.5%.3 Diagnosis is often 
challenging and frequently delayed.4,5 The clinical scenario in 
the trauma setting typically involves associated rib or vertebral 
fractures, or dislocations that may directly disrupt the thoracic 
duct. The presence of significant bilateral chylothorax is an 
infrequently reported sequela of blunt trauma, especially in 
a patient without evidence of other injury. We herein report 

a case of a 51-year-old patient who developed bilateral 
chylothorax after sustaining blunt trauma in the absence of 
associated traumatic injury. 

CASE PRESENTATION
A 51-year-old male presented to the emergency 

department (ED) with progressively worsening shortness of 
breath associated with left-sided chest pain for one week. This 
followed falling down four concrete steps in which he had 
struck his back and chest against the staircase railing. While 
initially painful, symptoms improved over the next several 
days and the patient resumed his work as a manual laborer. By 
post-injury day five, there was acute and progressive 
worsening of symptoms, which led him to seek medical care. 
On presentation, the patient had chest pain of moderate 
intensity with radiation to the upper back, in addition to 
dyspnea worsened by coughing and supine position. He 
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reported no fever, palpitations, syncope, dysphagia, nausea or 
vomiting. Past medical history was non-significant.

On examination, the patient appeared in obvious 
discomfort. Vital signs revealed a respiratory rate of 20 
breaths/minute, heart rate of 65 beats/minute and blood 
pressure of 126/90, with an oxygen saturation of 92% on room 
air. Chest examination revealed diminished breath sounds on 
the middle and lower left lung zones. There was no chest wall 
tenderness, rhonchi or rales. Examination of other body 
systems was unremarkable. Plain chest radiograph 
demonstrated obliteration of the left costophrenic angle 
(Image 1a). Computed tomography (CT) of the chest with 
contrast revealed moderate to large left pleural effusion and 
small to moderate right pleural effusion with no evidence of 
pneumothorax, rib or vertebral fractures (Image 2). The 
patient was admitted to the hospital with bilateral pleural 

effusions of unclear etiology. A left-sided thoracentesis was 
subsequently performed and approximately 1.4 liters of milky 
white effusion were drained. Laboratory analysis of the pleural 
fluid was consistent with chylothorax revealing triglycerides 
of 4,750 mg/dL, leucocytes of 729 cells/uL, red blood cells of 
1,000 cells/uL, LDH of 277 U/L, and total protein of 4.0 g/L, 
with absence of malignant cells on cytological analysis and no 
growth on microbiological examination. 

The patient was placed on a fat-free diet with 
supplementation of medium chain triglycerides, monitored 
for worsening dyspnea, and assessed for fluid reaccumulation 
on serial radiographs. Upon improvement, he was discharged 
on post-admission day three while having only minimal 
dyspnea and with stable oxygen saturation. Three days later, 
however, his dyspnea worsened and he presented to the ED 
with oxygen saturation of 90% on room air and evidence of 
fluid reaccumulation on chest radiograph (Image 1b). Bilateral 
thoracentesis performed upon readmission drained two liters 
of chylous effusion from each hemithorax. Fat-free diet and 
medium chain triglycerides were reinstituted in addition to 
subcutaneous octreotide administration. Serial follow-up chest 
radiography remained stable (Image 1c) with no increase in 
effusion volumes, and the patient was subsequently discharged 
three days later. On follow up three weeks later, the patient 
was doing well.

DISCUSSION
Chyle is composed of ingested fat from the gastrointestinal 

tract and lymphatic fluid from the peritoneal cavity and lower 
extremities.2 The thoracic duct represents the main vessel that 
transports chyle.2 Causes of non-traumatic chylothorax 
primarily include neoplastic, congenital, inflammatory, and 
idiopathic etiologies.3,6 Malignancy (usually lymphoma) is 
considered the most common cause in non-traumatic cases.4,6 In 
the less commonly occurring traumatic chylothorax, iatrogenic 
etiologies (approximately 80% of cases) are usually the cause.2,7 

Image 1(a-c). Plain radiograph of the chest showing (a) obliteration of the left costophrenic angle on initial presentation (white arrow); 
(b) reaccumulation of chylothorax with bilateral obliteration of costophrenic angles on second patient admission (white arrow heads); 
and (c) resolution of chylothorax effusion prior to final patient discharge.

Image 2. Computed tomography of the chest with contrast show-
ing bilateral pleural effusions more remarkable on the left side 
(white arrows).
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Because the thoracic duct is protected posteriorly by the 
thoracic and lumbar spine and anteriorly by the mediastinum, 
the occurrence of chylothorax after blunt trauma is 
uncommon.5,7 Classically, high velocity and/or sudden 
deceleration mechanisms are involved and the presence of 
nearby vertebral or posterior rib fractures, or vertebral 
dislocations is what usually disrupts the thoracic duct.3,7,8 Other 
mechanisms have been proposed to explain thoracic duct injury 
in the absence of fractures or dislocations. In a case by 
Apostolakis et. al., existing osteophytes/exostosis were 
suggested as being the likely culprit that resulted in puncturing 
of the thoracic duct following blunt trauma.7 Alternatively, after 
blunt trauma, sudden flexion/hyperextension of the lower 
thoracic spine or exposure to the shearing forces of the of the 
diaphragm may result in duct injury .3,7

We have encountered only a few case reports in the 
literature of isolated traumatic chylothorax in the absence of 
obvious significant traumatic injury. In one report, there were 
no chest or spine fractures; however, effusion was unilateral.9 

In the second report, effusion was also unilateral but the 
involvement of associated fractures or dislocations on imaging 
was not documented, making it difficult to conclude that such 
injuries were non-existent, especially in the context of trauma 
being caused by a horn injury from a bull.1 In the remaining 
three reports,3,5,7 chylothorax was bilateral. Of those, there was 
similarly no documentation of fractures or dislocations in two 
reports;3,5 however, the mechanisms of injury were motor 
vehicle crash with bilateral hemothorax in one case, and water 
skiing injury at 40 mph in the other. Lastly was the case 
(mentioned earlier) reported by Apostolakis et. al.7 As such, it 
is likely that our case represents the fourth to be reported in 
the English-language medical literature with bilateral 
traumatic chylothorax in absence of obvious traumatic injury 
over the last decade.

Chylothorax typically possesses a latency period of 2-7 
days from injury to the development of signs and symptoms, 
and a median of seven days from trauma to diagnosis.5,9 Two 
suggested possible reasons exist for this: 1) slow collection of 
chyle and lymph in the posterior mediastinum before rupturing 
into the pleural space up to 7 – 10 days later; and 2) possible 
relative interruption of normal diet following trauma; it is 
known that a fasting state may significantly reduce the chyle 
flow rate from the normal 100 ml/h after eating to 14 ml/h.2,4,9 
This gradual evolvement makes chylothorax better tolerated and 
may delay symptoms and diagnosis until the effusion becomes 
large enough. 

The clinical picture primarily consists of progressive 
dyspnea and chest pain. Electrolyte abnormalities may 
develop including hypocalcemia, hyponatremia and acidosis 
from continued loss of chyle into the pleural space.2,4,9 If left 
untreated, signs and symptoms of malnutrition and 
hypovolemia may prevail.9 Additional loss of 
immunoglobulins and T-lymphocytes can further lead to 

immunosuppression.4,9 Early diagnosis and recognition is 
warranted to avoid the detrimental effects of malnutrition, 
hypovolemia and immunocompromised state.

In the trauma setting, a plain radiograph demonstrating a 
pleural effusion often leads to subsequent CT to evaluate the 
possible underlying etiologies. Thoracentesis will demonstrate 
pleural fluid that is odorless, milky-white (in 50% of cases) but 
may be serous or serosanguinous if hemothorax is associated.2 
Presumptive diagnosis is made via quantitative analysis of the 
pleural fluid that reveals a triglyceride level >110 mg/dl (99% 
diagnostic).4,10 Lipoprotein electrophoresis of the pleural fluid 
demonstrating chylomicrons is confirmatory and remains the 
gold standard, especially when triglyceride levels are below 110 
mg/dl; however, it may not be readily available.2,4,6 In our case, 
this was not required because triglyceride levels were 
considerably higher. Fasting and nutritional status however, 
should be considered while interpreting results as it may 
contribute to lower triglyceride levels. Maldonado et, al. 
reported 14% of patients with chylomicron-positive pleural 
fluid but with triglyceride levels <100 mg/dl.6 Other secondary 
diagnostic characteristics of the pleural fluid in chylothorax may 
include a pH of 7.4-7.8, specific gravity of 1.012 or higher, 
lymphocytic predominance of >1,000 cells/ul, fluid to serum 
cholesterol ratio of <1, and a triglyceride ratio of >1.6,9,10 
Lymphangiography may further demonstrate the site of injury.6 
Pseudochylothorax, a cholesterol-rich effusion commonly 
associated with chronic inflammatory disorders, and empyema 
may also result in milky effusions. Differentiation may be 
achieved via the simple addition of ethyl ether to the fluid 
demonstrating disappearance of the milky appearance in the 
former, and fluid centrifugation displaying a clear supernatant in 
the latter.2,4 

Conservative management consists of thoracentesis (to 
allow lung re-expansion), reducing chyle flow via starvation 
diet (to allow healing of the thoracic duct), and total parentral 
nutrition (TPN) to address nutritional and metabolic 
complications. Success rate of this approach is said to range 
from 20-80%.2 Using medium chain triglycerides is advocated 
because they are directly absorbed into the portal system 
bypassing the intestinal lymph system.6 Agents such as 
somatostatin and octreotide may also be used to reduce 
intestinal chyle production, thereby reducing chyle flow through 
the thoracic duct. Although in our case TPN was not instituted, 
the combination of thoracentesis, fat-free diet, medium chain 
triglycerides, and octreotide eventually led to the cessation of 
chylous effusion. 

Patients who fail conservative management (usually within 
two weeks) with progression to malnutrition or electrolyte 
abnormalities may be candidates for surgical intervention.2 
Timing, however, is individualized,with early surgical 
consultation recommended in all cases of traumatic 
chylothorax. Previously used criteria suggesting a need for 
surgical intervention include the following: 1) a chyle leak of 
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>1.5 L/day; 2) output greater than 1L/day for five or more days; 
3) persistent flow for > 2 weeks; or 4) rapid deterioration in 
nutritional status.2 Percutaneous thoracic duct embolization is a 
safe alternative to surgical intervention and represents the first 
line of treatment at some institutions with reported success rates 
of approximately 70%.5,11 However, despite having a lower 
morbidity rate compared to surgical intervention, it is performed 
in only a few centers, the reason possibly being the rarity of 
expertise in a technically challenging procedure.5,11

Overall, mortality rates have been lowered over the 
years due to introduction of various aggressive therapeutic 
approaches that aid in reversing the detrimental effects 
of chyle loss.6 Early recognition and diagnosis are still 
paramount for achieving better outcomes. 

CONCLUSION
Non-iatrogenic traumatic bilateral chylothorax is unusual, 

and its occurrence in the absence of posterior rib or thoracic 
vertebral fractures, as in our case, is exceedingly rare. 
Chylothorax should be considered in the differential diagnosis of 
patients presenting with chest pain or shortness of breath within 
one to two weeks following blunt trauma, even in the absence of 
traumatic fracture or injury on radiographic imaging. In our case, 
admission and conservative management led to excellent results. 
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Spinal epidural abscess is a rare diagnosis with a classic triad of fever, spinal pain and neurologic 
deficits. Only a small proportion of patients have all three findings, making the diagnosis challenging. 
Here we present a case of cervical and thoracic spinal epidural abscess complicated by meningitis, 
sepsis and thrombocytopenia in a patient lacking traditional risk factors. The patient was initially 
treated non-operatively secondary to thrombocytopenia but subsequently required transfer to a 
tertiary care facility for surgical drainage after clinical deterioration. This case report highlights the 
need for a high index of suspicion and low threshold for imaging when considering this rare but 
potentially deadly condition. [Clin Pract Cases Emerg Med. 2017;1(2):115–117.]

INTRODUCTION 
Epidural abscesses remains a diagnosis of concern among 

emergency physicians, as they often present with non-
specific symptoms that can quickly progress to permanent 
disability and death if not identified and treated early.1 Pre-
disposing risk factors include a history of intravenous (IV) 
drug use, immunodeficiency, skin and soft tissue infections, 
trauma, and degenerative joint disease.2 Iatrogenic causes 
have been identified to be a result of procedures including 
neurostimulation, epidural injections, and catheterization.3-5 
Although the diagnosis remains rare, the number of confirmed 
cases has doubled over the past two decades from one of every 
20,000 admissions to one of every 10,000.2 Explanations 
for the dramatic rise include better detection via magnetic 
resonance imaging (MRI) and increased use of invasive spinal 
instrumentation, as well as increasing IV drug use.6,7 

The most common presenting symptoms include back 
pain and fever, which progress to focal neurologic deficits 
and bowel/urine incontinence.2,8 Existing case reports have 
outlined rare presenting symptoms including abdominal pain, 
anterior chest pain, and cauda equina syndrome highlighting 
the frequent delay in diagnosis.9-11 Here we present a case 
of a healthy white male lacking traditional risk factors who 
presented to our community emergency department (ED) 

Orange Regional Medical Center, Department of Emergency Medicine, 
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Touro College of Osteopathic Medicine, Middletown, New York
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with a chief complaint of shortness of breath who was found 
to have a cervical and thoracic spinal epidural abscess that 
was complicated by meningitis, sepsis and thrombocytopenia, 
thwarting immediate surgical decompression. 

CASE REPORT 
The patient was a 65-year-old healthy, white, married, 

non-drinking, non-smoking educated male who presented to 
our ED complaining of generalized illness and shortness of 
breath. He reported experiencing generalized fatigue with 
rapid breathing over the prior 2 - 3 days but denied any cough, 
lower extremity edema, rashes or chest pain. He reported 
feeling “feverish” but did not take his temperature during 
the course of his illness. Although the patient didn’t initially 
complain of neck or back pain, review of systems revealed 
mild neck discomfort with bilateral hand paresthesias, but the 
patient quickly dismissed these symptoms as related to chronic 
neck pain exacerbated by increased physical activity over 
the prior one week. He also reported a mild headache. The 
patient’s son reported that he appeared to be confused at times 
over the preceding week. The patient denied any previous 
medical history and his surgical history was only significant 
for a transmetatarsal amputation one-year prior for a traumatic 
foot injury. The patient denied any history of IV drug use.
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Vital signs of note included a rectal temperature of 100.4, 
oxygen saturation of 94% on room air, a heart rate of 110 
beats per minute and a respiratory rate of 22 respirations 
per minute. His lungs were clear to auscultation and he 
did not have any cardiac murmurs. Skin exam revealed a 
chronic-appearing draining sinus at the site of a previous 
transmetatarsal amputation of the right foot. There was no 
surrounding cellulitis or purulent drainage from the wound, 
which was draining serous fluid at time of exam. His strength 
and reflexes were normal, but sensation to light touch was 
decreased along the C5 and C6 dermatome bilaterally. Neck 
exam revealed nuchal rigidity. There was no midline bony 
tenderness on the cervical, thoracic or lumbar spine. 

Initial ED laboratory evaluation was significant for 
leukocytosis of 20.7 103/uL with 80% neutrophils and 12% 
bands, and thrombocytopenia of 71 103/uL. The patient’s basic 
metabolic profile was unremarkable with a glucose of 126 
mg/dl. Given the patient’s fever, nuchal rigidity and reported 
confusion by family members, meningitis remained high on 
the differential diagnosis. A lumbar puncture was performed in 
the ED, which yielded cloudy cerebral spinal fluid (Image 1b) 
with a glucose of 10 mg/dL, white blood cell count of 1670 
cells/uL and red blood cell count of 78 cells/uL. Cerebrospinal 
fluid microscopy revealed many polymorphonuclear 
leukocytes (Image 1a) but the Gram stain was reported to be 
negative. A computed tomography of the brain was performed 
prior to lumbar puncture, which was negative. The patient 
was placed on broad spectrum antibiotics and admitted to the 
intensive care unit. 

Although the patient lacked any classic risk factors 
for epidural abscess, an emergent MRI of the cervical and 
thoracic spine was ordered from the ED due to the patient’s 
decreased bilateral upper extremity sensation, which couldn’t 
be explained by meningitis alone. The MRI revealed an 8 cm 
epidural abscess involving C2 through C6 (Image 2). 

Vancomycin and piperacillin/tazobactam were 
administered in the ED. An emergent consult was placed 

to neurosurgery but surgery was deferred secondary to 
thrombocytopenia. Blood and urine cultures on day two grew 
methicillin-sensitive Staphylococcus aureus. The serous fluid 
draining from the patient’s chronic foot wound was never 
Gram stained or cultured. 

Over the subsequent 48 hours after admission, the 
patient’s leukocytosis and thrombocytopenia worsened and a 
follow-up MRI revealed an extension of the abscess to 12 cm. 
Clinically, the patient began to have alternating episodes of 
apnea and tachypnea. As a result of the patient’s deteriorating 
condition, he was transferred to a tertiary care facility for 
planned surgical drainage.

DISCUSSION 
Our patient presented to a community ED complaining 

only of generalized illness and rapid breathing, which 
was likely the result of the patient’s sepsis with systemic 
inflammatory response syndrome at the time of presentation. 
Upon further evaluation, the patient was found to have 
clinical and laboratory signs of meningitis. The patient’s 
neurologic complaints elicited on review of systems and 
mild decreased upper extremity sensation on exam were 
confounded by his history of chronic neck pain and almost 
dismissed, but they prompted an MRI in the ED confirming 
the diagnosis of cervical and thoracic spinal epidural 
abscess. Our patient was not an IV drug user and was 
previously healthy and lacking traditional risk factors for this 
relatively rare diagnosis. He did, however, have a chronically 
draining wound at a previous transmetatarsal amputation site 
that we presume was the source of the patient’s bacteremia, 
causing hematogenous seeding to the epidural space. 

CONCLUSION
Given the rarity of spinal epidural abscesses, medical 

professionals rely on retrospective case series and case 
reports as the basis for the scientific literature on this topic. 
Symptoms are often atypical and the diagnosis of spinal 

Image 1. a) Slide of CSF demonstrating many 
polymorphonuclear leukocytes; b) CSF of patient showing 
xanthochromia. CSF, cerebrospinal fluid

Image 2. Left: C spine sagittal T2 weighted image taken on day 
of presentation with lesion from C2-C5. Right: C spine sagittal 
T2 weighted image 3 days post-admission with larger lesion now 
from C2-C7.
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epidural abscess is often delayed. Our case highlights the 
need for emergency physicians to have a high index of 
suspicion and a low threshold for imaging to evaluate for 
spinal epidural abscesses even in patients lacking traditional 
risk factors and without classic presentations, as a missed or 
delayed diagnosis can have devastating consequences.
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A 53-year-old male with several cardiac risk factors presented to the emergency department with back 
pain and an electrocardiogram concerning for an anterior ST-elevation myocardial infarction. The patient 
decompensated hemodynamically and a point-of-care ultrasound revealed a small pericardial effusion. 
An aortic dissection was ruled out by computed tomography angiography and coronary catheterization did 
not reveal a culprit lesion. The diagnosis of tamponade was made in the catheterization laboratory after 
measurement of intra-cardiac diastolic pressures and the patient’s symptoms resolved after drainage of 100 
mL of pericardial fluid. [Clin Pract Cases Emerg Med. 2017;1(2):118–121.]

INTRODUCTION
ST-segment elevation in an electrocardiogram (ECG) 

immediately suggests ST-elevation myocardial infarction 
(STEMI) as a likely diagnosis for patients with cardiac 
symptoms. This ECG finding, however, can be present in 
a variety of other entities such as myocarditis, pericarditis, 
vasospasm, aortic dissection, cardiac tamponade, Brugada 
syndrome, left bundle branch block, and intracranial 
hemorrhage.1–8 Providers need to consciously and consistently 
consider these alternative diagnoses as they face continued 
emphasis on improving door-to-balloon (DTB) times for 
patients with STEMIs. In this article, we report a case of 
cardiac tamponade that presented with ST-segment elevation.

CASE REPORT
A 53-year-old male with a history of hypertension, 

hyperlipidemia, and type-2 diabetes mellitus presented to 
our emergency department (ED) with a three-day history of 
worsening back pain. The pain was diffuse in the thoracic 
and lumbar areas and did not improve despite ibuprofen 
and oxycodone/acetaminophen. The patient denied chest 
pain, shortness of breath, fevers, chills, or any traumatic 
injuries. He had been evaluated at an urgent care center 
twice since the onset of his symptoms.

On arrival to the ED, the patient was afebrile, had a blood 

pressure of 104/69 mmHg, and a heart rate of 125 bpm. An 
ECG revealed ST-segment elevation in leads V1-V5 (Image 1) 
and the cardiac catheterization laboratory was activated due to 
concern for an anterior STEMI. During this time, the patient’s 
blood pressure decreased to 85/74 mmHg, which did not 
increase despite a one-liter bolus of normal saline. A bedside 
cardiac echocardiogram performed by the ED provider 
showed a small pericardial effusion (Image 2) and a portable 
upright chest radiograph showed a widened mediastinum (11 
cm). The patient’s hypotension and imaging findings were 
concerning for an aortic dissection, leading the ED provider, 
in conjunction with the interventional cardiologist, to obtain 
an emergent computed tomography angiography (CTA) of the 
chest. The patient was started on peripheral norepinephrine 
given his continued hemodynamic instability and, after the 
CTA was negative for dissection, he was transported to the 
catheterization laboratory.

An intra-aortic balloon pump was placed in the 
catheterization lab, and evaluation of the coronary arteries 
showed minimal non-obstructive coronary disease. An 
emergent (cardiologist-performed) transthoracic 
echocardiogram in the catheterization lab once again 
showed a small circumferential pericardial effusion (Image 
3). A Swan-Ganz catheter was placed and showed 
equalization of diastolic pressures across the cardiac 
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chambers. A pericardiocentesis was then performed with 
drainage of 100 mL of straw-colored fluid, after which the 
patient’s mean arterial pressure improved to 95 mmHg off 
vasopressors. This procedure also led to immediate relief of 
his back pain. A pericardial drain was left in place, the 
intra-aortic balloon pump was removed, and the patient was 
transported to the cardiac intensive care unit for further 
management.

Lab work revealed an elevated troponin T (0.15 ng/
mL) with normal creatinine kinase (36 U/L), elevated 
white blood cell count (19,900/mm3), elevated erythrocyte 
sedimentation rate (84 mm/hr), and elevated C-reactive 
protein (39.1 mg/dL), suggesting the diagnosis of 

pericarditis. The patient was started on colchicine and 
ibuprofen and continued to be hemodynamically stable 
through his hospital stay. No infectious, malignant, 
traumatic, pharmaceutical, or autoimmune factors were 
identified as the etiology for his pericarditis during his 
hospital stay. A repeat echocardiogram showed resolution 
of the pericardial effusion. The pericardial drain was 
removed and the patient was discharged on hospital day 
three with scheduled outpatient follow up.

DISCUSSION
We present a case of pericardial tamponade presenting as 

a possible STEMI. Although this patient’s symptoms were 

Image 1. Electrocardiogram showed ST-segment elevation in leads V1-V5

Image 2. Point-of-care cardiac ultrasound, parasternal long axis view, showing a small pericardial effusion (arrow). See the supplemen-
tal file “Video1.mp4” for a video of this ultrasound.
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Image 3. Emergent transthoracic echocardiogram performed in the cardiac catheterization lab prior to pericardiocentesis: two-chamber 
apical view showing a small pericardial effusion (arrow). See the supplemental file “Video2.mp4” for a video of this ultrasound.

atypical and the ECG did not show reciprocal changes, his 
comorbidities and ST-elevations made acute coronary 
syndrome (ACS) the leading concern. The clinicians retained 
their skepticism and identified aortic dissection as an 
alternative diagnosis as his clinical picture evolved. Once this 
was ruled out, however, the focus immediately returned to 
ACS. In the end, the final diagnosis of tamponade was not 
made without invasive testing. This case highlights the need 
for providers to remain vigilant for alternative diagnoses in 
patients with presumed STEMIs despite the pressures to 
decrease DTB time.

Lower DTB times are known to improve mortality in 
STEMI,9–11 and many initiatives around the world have 
successfully decreased these times.12–14 These aggressive 
efforts to improve DTB time, however, can predispose 
healthcare providers to cognitive errors such as anchoring 
or premature closure when an ECG shows ST-segment 
elevations in a patient with a plausible history of present 
illness. A recent study by Fanari et. al. quantifies this effect: 
while an aggressive DTB improvement initiative did lead 
to lower times to therapy (76 to 61 minutes, p=0.001), 
the rate of false-positive STEMI (FP-STEMI) increased 
significantly (7.7% to 16.5%, p=0.02). More concerning was 
the increase of in-hospital mortality for FP-STEMI (5.6% to 
21.6%, p=0.03). These preliminary findings led to a quality 
improvement initiative aimed at recognizing non-STEMI 
causes of ST-segment elevation along with the pre-existing 
DTB initiative. Although the rate of FP-STEMI remained high 
after implementation (16.5% to 20.3%, p=0.30), there was a 
significant decrease in hospital mortality for this group (21.6% 

to 4.5%, p=0.03).15 These results are encouraging in showing 
that decreasing FP-STEMI mortality is possible in the era of 
ever-decreasing DTB times. 
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Including outpatient pharmacies in the medication reconciliation process upon hospital discharge is 
not commonly performed. This case highlights the consequences of a patient refilling a discontinued 
prescription for valproic acid (VPA). We present a 32-year old male found unresponsive after ingesting 
delayed release divalproex sodium. Cerebral edema was visualized on magnetic resonance imaging. 
Hemodialysis and levo-carnitine treatment led to improved mental status, and VPA was discontinued. 
The same patient presented with VPA overdose eight months later after he continued to fill an outdated 
prescription. This case highlights consequences of VPA toxicity; it also demonstrates an opportunity to 
improve patient safety and high-value care by collaborating with outpatient pharmacies in the medication 
reconciliation process upon hospital discharge. [Clin Pract Cases Emerg Med. 2017;1(2):122–125.]

INTRODUCTION
Inaccurate medication reconciliation is the source of many 

medication-related misadventures leading to hospital 
admissions and patient morbidity and mortality.1 In 
randomized controlled studies, pharmacist-led discharge 
medication reconciliation interventions result in hospital cost 
avoidance and improve patient safety.1 Valproic acid (VPA) is 
an antiepileptic medication commonly used to treat seizures, 
bipolar disorder, and migraine headache.2 Its mechanism of 
action includes sodium channel inhibition, T-type calcium 
channel inhibition, suppression of glutamate, and inhibition of 
γ-aminobutyric acid (GABA) metabolism. VPA is available in 
a variety of dosage forms, and peak plasma concentrations are 
achieved rapidly (within 1-5 hours).3 With toxic ingestions, 
absorption and subsequent peak may be delayed; one case 
report reported peak serum levels 17 hours post ingestion.4 
Therapeutic concentrations of VPA range from 50 to 100 
µg/L, and it is 80–90% plasma protein bound.3 Elimination 
occurs via first-order kinetics with a half-life of 5-20 hours; 
however, this can be prolonged up to 30 hours with toxicity.3 

At toxic levels, VPA can cause central nervous system (CNS) 
depression, respiratory depression, acute kidney injury, 
anion-gap metabolic acidosis, and electrolyte abnormalities 
(i.e. hypernatremia and hypocalcemia). VPA is also associated 
with hepatotoxicity, pancreatitis, hyperammonemic 
encephalopathy, cerebral edema, and blood dyscrasias such as 
leukopenia, anemia, and thrombocytopenia. 

Treatment of VPA toxicity is largely supportive; however, 
it can include enhanced elimination methods such as charcoal 
hemoperfusion and hemodialysis (HD). HD is known to clear 
toxins that are water soluble, have low volume of distribution, 
and are not highly bound to plasma proteins. VPA exhibits 
high plasma protein binding with therapeutic concentrations; 
however, saturation of plasma proteins may occur in the 
setting of acute intoxication and result in increased free VPA 
concentrations amenable to HD.5-6 While published data are 
limited, high-flux HD has been shown to be sufficient without 
the need for concomitant charcoal hemoperfusion.7 
Furthermore, HD should be considered to remove ammonia or 
correct severe metabolic disturbances during VPA toxicity. 
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Hyperammonemia caused by VPA toxicity is a complex 
process; it involves depletion of carnitine stores and ultimately 
results in inhibition of carbamoyl-phosphate synthetase, the 
primary enzyme responsible for ammonia incorporation into 
the urea cycle. The use of L-carnitine in the treatment of 
VPA-induced hyperammonemia is secondary to its ability to 
assist in the metabolism of long-chain fatty acids. 

We present a patient with two presentations of VPA 
toxicity, eight months apart, each successfully treated with 
HD and L-carnitine. The cases presented provide insight 
on the detrimental effects that VPA toxicity can cause and 
review current evidence-based treatment options. Additionally, 
the second presentation sheds light on the unfortunate 
repercussions that an incomplete discharge reconciliation can 
have, namely the lack of patient care transition from inpatient 
to outpatient when a significant medication event occurred in 
hospital and subsequent medication changes were made. 

CASE REPORT
First Presentation

A 32-year-old African-American male with a history of 
bipolar disorder, hypertension, and previous suicide attempts 
was brought to the emergency department (ED) with altered 
mental status (AMS). The patient ingested an unknown amount 
of his prescription medications with the timing unknown. He 
was prescribed lisinopril 10mg by mouth (PO) daily, 
hydrochlorothiazide 25mg PO daily, and divalproex sodium 
delayed release 500mg PO every morning and 1000mg PO 
nightly. Upon presentation, the patient was responsive only to 
painful stimuli with a Glasgow Coma Score (GCS) of 12. Vitals 
included a blood pressure of 152/70 mmHg and heart rate of 
110 beats per minute. Computed tomography of the brain/head 
was unremarkable. However, magnetic resonance imaging 
(MRI) revealed cerebral edema and possible laminar necrosis.

On presentation, pertinent laboratory values included the 
following: VPA 481.9 µg/dL, lactate 6.9 mmol/L, ammonia 303 
µmol/L, and platelets 135 x 103 microL and serum creatinine 2.61 
mg/dL. Other chemistries and liver function tests were within 
normal limits (WNL). The urine drug screen, serum alcohol level, 
acetaminophen level, and salicylate level were unremarkable.   

The patient required intubation for AMS and acute 
respiratory failure, and a temporary dialysis catheter was 
emergently placed for HD. Prior to HD and three hours 
after initial presentation, VPA level rose to greater than 600 
µg/mL (Figure). 

The patient was dialyzed six hours after presentation for a 
total of six hours; post HD he was started on intravenous (IV) 
L-carnitine 1,300 mg q4h (15mg/kg/dose) based on literature 
recommendations and received lactulose 30 grams PO once.8 
During his hospitalization, platelets reached a nadir of 63 x 
103 microL, but other pertinent laboratory results remained 
WNL. The patient improved clinically to include a GCS of 15, 
allowing successful extubation on hospital day 2. VPA was 
not to be continued upon discharge and he was transferred to a 

psychiatric facility for further evaluation.

Second Presentation
During the second presentation, the patient was found 

unconscious and diaphoretic in his bedroom by his caregiver. 
He had AMS (GCS 12) and was unable to communicate 
effectively. Home medications included venlafaxine 75 mg 
PO daily, benztropine 2 mg PO daily and divalproex sodium 
DR 500 mg PO twice daily. Although he was not discharged 
on divalproex sodium during his last visit, he had continued 
to refill this prescription at his outpatient pharmacy. Notably, 
the patient also had been using marijuana regularly the 
previous week.

Baseline laboratory values on arrival include the 
following abnormalities: ammonia 48 µmol/L, VPA level 420 
µg/mL, lactate 2.6 mmol/L, glucose 67 mg/dL, and platelets 
127 x 103 microL. Other laboratory values were WNL.

Although he did not immediately require HD, nephrology 
was emergently consulted in light of the complications of his 
previous admission. A repeat VPA level of 272 µg/mL was 
drawn five hours after the initial level before HD (Figure), 
and the patient was dialyzed for four hours. L-carnitine 2,640 
mg PO q8h (32 mg/kg/dose) and lactulose 10 g PO four 
times a day were initiated. Laboratory findings one hour after 
HD included ammonia 84 µmol/L and VPA level 105 µg/
mL. His mental status and symptoms improved (GCS 15), 
and the patient was able to follow commands appropriately. 
He was discharged on hospital day 2 to a psychiatric facility 
with instructions to continue L-carnitine 2,640 mg PO every 
eight hours given continued elevation in ammonia levels. This 
presentation scored a 10 on the Naranjo scale indicating a 
definite adverse drug reaction.9 

DISCUSSION
We present a unique patient with two separate presentations 

of VPA toxicity necessitating aggressive measures and treatment 
with HD and L-carnitine. On the first admission, cerebral edema 
was visualized on MRI and a peak VPA level of greater than 
600 µg/mL was reduced to 199 µg/L at the end of a six-hour 
HD session. During the second admission, a peak level of 420 
µg/mL decreased to 105 µg/mL after a four-hour HD session. 
While VPA is highly protein bound, plasma proteins become 
saturated during VPA toxicity, causing an increase in unbound 
VPA that contributes to the signs and symptoms of toxicity. 
These small molecules become amenable to elimination via HD 
allowing for more rapid decline in the serum concentration and 
subsequent improvement in symptoms of toxicity, as evidenced 
by the patient’s first presentation.5,6 

Historically, charcoal hemoperfusion was used for the 
treatment of VPA toxicity.9 However, previous case reports 
describe the effectiveness of using HD alone. What remains 
unclear is the threshold in VPA concentrations where HD may be 
useful. Based on the literature available, the EXtracorporeal 
TReatments in Poisoning (EXTRIP) workgroup recommends 
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dialysis in patients with a VPA concentration greater than 1,300 
mg/L, the presence of cerebral edema, or shock.7 Dialysis may be 
used when VPA concentrations are greater than 900 µg/mL, in the 
presence of coma, respiratory depression requiring mechanical 
ventilation, acute hyperammonemia, or pH less than 7.1.7 
Similarly, a review article evaluating extracorporeal elimination 
of VPA advises HD in severe VPA toxicity (coma or 
hemodynamic compromise) and a plasma VPA level >850 µg/
mL.9 During our patient’s first presentation, the suggested criteria 
for HD were met due to the presence of cerebral edema on MRI 
and the need for mechanical ventilation. In the second 
presentation, AMS and his ingestion history drove the decision 
for HD. In a patient with therapeutic VPA concentrations, HD 
should not significantly impact VPA levels; it may be a viable 
option in acute toxicity by reducing free drug and improving 
clinical condition. 

Hemodialysis is a viable option for treatment of VPA-
induced hyperammonemia. VPA is metabolized primarily in the 
liver by means of glucuronic acid conjugation and oxidative 
pathways via the cytochrome P450 system. The major 
metabolites are 2-en-VPA, 4-en-VPA, and propionic acid 
derivatives which are active. 2-en-VPA has a long half-life and 
causes cerebral edema and coma, while 4-en-VPA causes 
reversible hepatotoxicity. Propionic acid is responsible for 
causing hyperammonemia by three proposed mechanisms. Its 
interaction with and depletion of carnitine impairs the 
transportation and metabolism of long-chain fatty acids. Also, it 
prevents glutamine production in the kidneys, which reduces 
ammonia levels in the brain. Lastly, it inhibits carbamoyl-

phosphate synthetase, a hepatic mitochondrial enzyme 
responsible for eliminating ammonia within the urea cycle. The 
cumulative result is accumulation of ammonia, causing 
encephalopathy. L-carnitine has the ability to transport and 
metabolize long-chain fatty acids; thus, it has shown to be 
beneficial in VPA-induced hyperammonemia, especially in 
patients with hepatotoxicity, hyperammonemia, or significant 
CNS depression.11-16 

An interesting aspect of our case was the reported increase 
in cannabis use during the week prior to the second VPA 
ingestion. To our knowledge, there are no reports of VPA 
toxicity caused by cannabis ingestion. However, cannabidiol, a 
component of marijuana, weakly inhibits the CYP2C9 pathway. 
In addition, delta-9-tetrahydrocannabinoid has high plasma 
lipoprotein binding. The potential for weak inhibition of VPA 
metabolism via CYP2C9 and displacement of protein binding 
due to cannabis could have contributed to the toxicity, but this 
interaction has not been studied.17 

Of most interest, is the demonstration of the importance of 
involving a patient’s outpatient pharmacy when a medication is 
discontinued for toxicity. This patient’s VPA was discontinued 
upon discharge after the first overdose; unfortunately, measures 
were not put in place to prevent patient access to medication. 
Thus, he continued to fill this medication from his outpatient 
pharmacy. Including a pharmacist in hospital discharge 
medication reconciliation has been previously shown to decrease 
30-day hospital readmission.18,19 This service is commonly 
provided to patients with multiple comorbidities and complicated 
medication regimens; however, a second occurrence of toxicity 

Figure. Serum valproic acid (VPA) levels during admission of patient with suspected VPA toxicity on two separate occasions
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in this patient demonstrates that coordinating discharge care for 
patients with high-risk overdoses should be performed. Methods 
for reliably informing outpatient pharmacies of discharge 
medication reconciliation after acute care episodes are expected 
to improve patient safety.

CONCLUSION
VPA toxicity causing hyperammonemic encephalopathy 

should be treated as a medical emergency. The use of HD 
is essential to decrease free VPA levels in some patients. 
Usage of L-carnitine at recommended doses of 50-100 
mg/kg/day may aid in resolution of hyperammonemic 
encephalopathy due to its effect on the transportation and 
metabolism of long-chain fatty acids. While lactulose is a 
preferred treatment for hyperammonemia due to hepatic 
encephalopathy, routine use provides little benefit given 
the mechanism behind VPA-induced hyperammonemia. 
While this case presentation adds to the body of literature 
supporting high-flux HD for treatment of VPA toxicity, it 
further emphasizes the importance of including outpatient 
pharmacies upon medication reconciliation. This is especially 
relevant in cases where medications are discontinued due to 
toxicity or adverse effects. While we were able to manage 
the patient appropriately, proper communication after the 
first presentation could have prevented the second occurrence 
altogether. Having a multidisciplinary approach in improving 
communication between providers and outpatient pharmacies 
is vital in ensuring optimal patient care. 
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Chest pain is a common complaint evaluated in the emergency department. While chest pain in a 
22-year-old patient is typically a complaint of low acuity, high-acuity cases that rival those of the older 
patient population are well documented. We describe a case of complicated infective endocarditis in 
which point-of-care ultrasound (POCUS) aided the diagnosis of ST-elevation myocardial infarction 
secondary to a septic thrombus in a 22-year-old female with a history of intravenous drug use. 
Emergency physicians should be aware of the rare high-acuity cases as well as the impact of 
POCUS on rapid clinical assessment and treatment of patients of all ages presenting with chest 
pain. [Clin Pract Cases Emerg Med. 2017;1(2):126–128.]

INTRODUCTION
Chest pain, one of the most common emergency 

department (ED) complaints, is associated with numerous 
underlying etiologies with varying treatment and management 
strategies. Chest pain with accompanying ST segment 
elevation often places a patient in a pre-defined, institution-
dependent pathway involving an interventional cardiologist 
and/or intravenous thrombolysis due to a presumed 
atherothrombotic event. In a young patient without significant 
risk factors for coronary artery disease, it is important to 
remember that, although rare, other life-threatening causes of 
ST segment elevation myocardial infarction (STEMI) exist 
that may require specific management strategies. 

CASE REPORT
A 22-year-old white female with a history of intravenous 

drug use (IVDU) presented to our ED with a two-day 
history of sharp, substernal chest pain. She had been in a 
substance abuse rehabilitation facility when her chest pain 
became so severe that emergency medical services was 
called. On arrival to the ED, an electrocardiogram revealed 
sinus tachycardia with STEMI in a right coronary artery 
(RCA) distribution (Image 1). Cardiology was consulted 
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and the patient was prepped for percutaneous intervention 
for revascularization. Given the patient’s age, history of 
IVDU and lack of risk factors for primary cardiac disease, 
point-of-care ultrasonography (POCUS) was performed by 
emergency physicians to evaluate for other causes of the 
patient’s presentation.

POCUS revealed a large pericardial effusion with 
fibrinous stranding without evidence of tamponade physiology 
(Image 2). Additionally, a thickened posterior mitral valve 
leaflet was noted, concerning for vegetation (Image 2). The 
remainder of the cardiac exam, aortic root and thoracic aorta 
appeared normal in appearance. 

The patient was taken emergently for revascularization. 
Left heart catheterization (LHC) showed a large infectious 
thrombus causing 100% occlusion of the mid-RCA. This 
thrombus was aspirated and coronary flow was reestablished. 
Due to the risk of infection, stenting was not performed at 
that time. Transesophageal echocardiography (TEE) showed 
large vegetations on the anterior and posterior mitral valve 
leaflets with severe mitral regurgitation (Image 3). The 
patient became acutely hypotensive during the procedure 
and an emergent intra-aortic balloon pump was placed for 
hemodynamic support. 
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Image 1. Electrocardiogram revealing sinus tachycardia with ST segment elevation in leads II, III, aVF.

Image 2. Parasternal long-axis transthoracic view showing 
pericardial effusion (star) and thickened posterior mitral valve 
leaflet (arrow).

Image 3. Transesophageal echocardiography Midesophageal 
longitudinal image of mitral valve showing vegetation (arrow) on 
anterior leaflet. 

The patient was transported to the cardiac intensive care 
unit in critical condition. She subsequently developed worsening 
cardiogenic shock and expired shortly after admission.

DISCUSSION
This patient’s diagnostic evaluation was complicated by 

an atypical presentation of infective endocarditis (IE). The 
patient presented to the ED with chest pain associated with 
ST segment elevation and a recent history of fever and chills 
in the setting of known IV polysubstance abuse. IE is a not 
uncommon complication of IV drug abuse with incidence 
ranging from 1.7 to 6.2 cases per 100,000 person-years.1 

Several factors make IV drug users susceptible to IE. 
First, venipuncture using nonsterile technique can lead to 
bacteremia. Secondly, the caustic effect of both the drug 
injected as well any adulterants (e.g., talcum powder) may 
cause subclinical damage to the myocardial endothelium, 
predisposing the surface for vegetation accumulation.2 

Additionally, underlying structural lesions in the 
endocardium can predispose a patient to developing 
left-sided bacterial endocarditis. Mitral valve prolapse 
is implicated in a large number of such cases in the 
industrialized world, while rheumatic heart disease 
commonly affects those in developing countries.1,3,4
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IE is most often due to a single organism with 
Staphylococcus aureus being the most implicated organism. 
Other organisms commonly seen include streptococcal species, 
Pseudomonas, and enterococci. Polymycrobial endocarditis is 
also seen with IVDU and carries a high morbidity and mortality.5

Sequelae of left-sided endocarditis are most often due to 
thromboembolic events that occur when infected materials 
are dislodged from the endocardium and enter the systemic 
circulation. Septic emboli may affect virtually any organ 
system. Janeway lesions, splinter hemorrhages, and more 
serious complications such as stroke, renal and splenic 
infarction are well described.6 In our case, the patient also 
sustained multiple splenic infarctions diagnosed on chest 
computed tomography (CT) angiogram, as well as the septic 
coronary artery embolism causing the patient’s acute MI.

There are also a number of immunologic features of IE 
and Osler’s nodes. Immunologic factors are also implicated in 
the development of pericardial effusions.7,8

The etiology of pericardial effusions in patients with mitral 
valve IE is likely multifactorial. As previously discussed, the 
proinflammatory state and high titers of circulating immune 
complexes can certainly play a role. Additionally, a periannular 
abscess can lead to development of an aortocavitary fistula, 
causing severe pericardial effusions and poor outcomes.8

CONCLUSION
The case presented here is unique in the fact that the 

mitral valve vegetation was readily identifiable on point-of-
care ultrasound by emergency physicians. With the history 
of fevers, IVDU, splenic infarcts on CT and the vegetation 
seen on ultrasound, it was clear that the cause of this patient’s 
STEMI was likely due to infective endocarditis, rather than 
atherosclerotic coronary artery disease. Despite the patient’s 
poor outcome, this case demonstrates the utility of point-of-care 
ultrasound in the diagnosis of specific cardiac abnormalities that 
led to a rapid diagnosis of the patient’s underlying disease, and 
the initiation of potentially life-saving interventions.
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Video 1. Parasternal long-axis transthoracic view showing fibrinous 
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Thyrotoxic periodic paralysis is a rare cause of acute paralysis in the emergency department (ED). 
The disorder is generally thought to be due to acute hypokalemia leading to paralysis. Treatment is 
generally targeted at correcting the thyrotoxic state with careful potassium repletion. We present a 
rare case of normokalemic, thyrotoxic periodic paralysis with acute resolution while in the ED. [Clin 
Pract Cases Emerg Med. 2017;1(2):129–131.]

INTRODUCTION
Thyrotoxic periodic paralysis (TPP) is a lesser known 

cause of intermittent, potentially curable, muscle weakness. 
The presentation is most commonly seen in Asian men and 
is usually associated with hypokalemia, which is believed to 
play a role in the underlying pathophysiology. The diagnosis 
is usually not made in the emergency department (ED). 
Instead, it is made after hospital admission when electrolyte 
abnormalities are corrected, anti-thyroid treatments are 
initiated and the weakness improves. Although extremely 
rare, fatalities have been reported. These fatalities may occur 
through two possible mechanisms: weakness significantly 
affecting the respiratory muscles leading to respiratory 
arrest, or severe hypokalemia leading to ventricular 
tachycardia or fibrillation.1 Patients must be monitored 
closely for evidence of respiratory compromise or the 
development of life-threatening arrhythmias. Clinicians 
should include this disease process in their differential 
diagnoses along with other paralyzing disorders such as 
Guillain-Barré, multiple sclerosis, transverse myelitis, tick 
paralysis, conversion disorder or hysteria. 

Treatment of TPP is not well established and must be 
individualized to each presentation. Even though potassium 
supplementation has traditionally been used to hasten recovery 
of weakness, caution is advised because significant rebound 
hyperkalemia may result. Treatment of the underlying thyroid 
disorder should also be addressed. In this paper we present a 
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case of TPP in a patient with a normal potassium level who 
recovered fully while in the ED.

CASE REPORT
A 26-year-old black, male, active duty soldier presented 

to the ED via emergency medical services for evaluation 
of bilateral lower extremity weakness. The patient reported 
that his symptoms began earlier in the morning while he 
was running with his unit during physical fitness training. 
Throughout the course of the three-mile run he described 
being unable to maintain pace and felt weighed down by his 
legs. At the completion of the training his symptoms worsened 
and when he attempted to get out of his car, he could not move 
his legs. Specifically, he reported that he could not move either 
of his thighs or lower extremities, but maintained motion of 
his feet and toes. Unable to move, bystanders assisted him to 
his local clinic where he was assessed and then emergently 
brought to the ED for continued evaluation. 

Upon initial assessment the patient had a mild 
tachycardia but with otherwise normal vital signs. 
Neurological assessment demonstrated intact cranial nerves, 
absence of cerebellar signs, and preserved upper extremity 
motor and sensory exams. On examination of his lower 
extremities, he had 2/5 strength of hip flexion, hip extension, 
and knee extension. Dorsi- and plantar-flexion of the feet 
were intact bilaterally. Sensory exam was intact to light 
touch throughout his lower extremities. Gait was unable to 
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be assessed secondary to his inability to ambulate or stand 
without assistance. 

His past medical history was significant only for a 
dermatitis that was treated with triamcinolone and over-
the-counter medications. He did admit to using multiple 
supplements two to three times daily to boost muscle 
strength, but took no prescribed daily medications. He denied 
any other symptoms, recent illnesses, vaccinations, travel, 
military deployments or prior neurologic symptoms. Family 
history was significant for systemic lupus erythematosus and 
an unknown thyroid disorder in his mother, as well as an 
unknown thyroid disorder in his younger brother. Laboratory 
investigations were significant for a urine specific gravity 
of 1.032, a thyroid stimulating hormone level below assay 
detection, free thyroxine level of 18.8 ng/dL (0.7-1.9 ng/dl), 
creatine kinase of 501 U/L, aspartate aminotransferase of 55 
U/L, alanine aminotransferase of 71 U/L, and phosphate level 
of 2.2 mg/dL. Importantly, his potassium level was normal 
at a level of 3.8 mmol/L. Electrocardiogram was significant 
for sinus tachycardia and left ventricular hypertrophy. After 
one liter of normal saline, the patient fully regained muscle 
strength, including the abilities to ambulate without difficulty, 
perform squats, single-leg stance and jumping jacks. 

Given complete resolution of symptoms and abnormal 
thyroid function tests, the patient was discharged with a 
diagnosis of normokalemic, thyrotoxic periodic paralysis. 
In consultation, he was initiated on propranolol 10 mg three 
times daily and methimazole 20 mg daily. Outpatient follow-
up with endocrinology was also secured, with subsequent 
testing demonstrating elevations in free triiodothyronine (FT3) 
at 12.2 pg/mL (1.7-3.7 pg/mL), thyroperoxidase antibody at 
209 IU/mL (0-34 IU/mL), and percent thyroid-stimulating 
immunoglobulins of 294% (0-139%). A diagnosis of Graves’ 
disease was made and at follow-up the patient continued to do 
well. Five months after his initial presentation, he has required 
only minor adjustments in medication, without any repeated 
neurologic deficits. 

DISCUSSION
This case represents a unique presentation of TTP, as 

well as a unique resolution of symptoms while in the ED. 
The disease process has been well described in the Asian 
population, where among patients with thyrotoxicosis there 
is an incidence of roughly 2%. TTP is now more commonly 
recognized in non-Asian populations; however, the incidence 
is still only 0.1% of patients with thyrotoxicosis.2 Heavy 
carbohydrate loads or extreme exercise are thought to play a 
role in the thyrotoxic-primed pathophysiology of the disorder. 
With hyperthyroidism the Na+/K+ ATPase is upregulated in 
skeletal muscle, which serves as a large potassium reservoir 
in the body. In the setting of a large carbohydrate load the 
resulting hyperinsulinemia further activates the Na+/K+ 
ATPase, thereby driving potassium into the cell. Similarly, 

with exercise, endogenous catecholamines and adrenergic 
stimulation activate the Na+/K+ ATPase. Both scenarios lead 
to a sequestration of potassium in skeletal muscle that results 
in the relative hypokalemia and paralysis observed in these 
patients.3 Our patient, however, had a potassium level within 
the normal range, thus calling into question the requirement 
of hypokalemia in making the diagnosis. However, significant 
shifts of potassium most likely still take place at the muscle 
cellular level. And, another case report demonstrated that 
normokalemia can be present on admission. However, in that 
case potassium levels continued to fall during admission.4 
Conversely, our patient’s potassium remained normal on 
repeat laboratory tests. Normokalemia, therefore, should not 
be used as a single laboratory evaluation to rule out TTP. 

The treatment of TTP is not well defined. Traditionally, 
potassium repletion has been the mainstay of treatment. 
Studies suggest that restoration of potassium levels leads 
to resolution of paralysis, with potassium decreasing the 
time to resolution from 13 hours to six hours.5 However, the 
physiology of TTP suggests that patients are not truly deficient 
in potassium stores and exogenous potassium repletion 
can cause rebound hyperkalemia. Clinicians choosing to 
give potassium should be prepared to monitor for and treat 
hyperkalemia. However, since the potassium level may 
actually continue to fall despite potassium supplementation, 
careful monitoring is in order as heart block and cardiogenic 
shock from hypokalemia may result.6 The typical course of the 
disease process is still not well defined and continued research 
is needed. For now, it is best to closely monitor these patients 
and frequently repeat laboratory tests to determine electrolyte 
trends. Finally, in conjunction with hypokalemia, a concurrent 
hypomagnesemia or hypophosphatemia may also be present.7

Treatment should also address the underlying thyrotoxic 
state. As in thyroid storm, given its non-selective pharmacology, 
propranolol is the preferred beta-blocker. Blockade of 
the adrenergic hyperstimulation halts the Na+/K+ ATPase, 
preventing further potassium sequestration. Propranolol alone 
has been shown to effectively reverse both the paralysis and 
electrolyte abnormalities in TTP.8 Given the inherent risks 
of large-dose potassium repletion in the absence of severe 
hypokalemia, it may be reasonable to withhold supplementation 
while treating with propranolol. Evaluation of the etiology of 
the thyrotoxic state should also be undertaken with treatments 
targeting the underlying cause. Graves’ disease remains the 
most common precipitating cause, as was seen in our patient. 

CONCLUSION
Thyrotoxic periodic paralysis is a lesser known disease 

that should be considered in any patient with an unexplained, 
objective weakness. While hypokalemia is commonly reported, 
it should be recognized that normokalemia may also occur. 
Treatment is aimed at correcting the underlying thyrotoxic state 
and low serum levels of potassium. However, potassium repletion 
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must be undertaken with extreme caution to avoid rebound 
hyperkalemia and arrhythmia. Finally, even though the condition 
is most commonly seen in Asian men, TTP may also be found in 
non-Asian populations as occurred with our patient. 
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Subarachnoid hemorrhage (SAH) may present with cardiac arrest (SAH-CA). We report a case 
of SAH-CA to assist providers in distinguishing SAH as an etiology of cardiac arrest despite 
electrocardiogram findings that may be suggestive of a cardiac etiology. SAH-CA is associated with 
high rates of return of spontaneous circulation, but overall poor outcome. An initially non-shockable 
cardiac rhythm and the absence of brain stem reflexes are important clues in indentifying SAH-CA. 
[Clin Pract Cases Emerg Med. 2017;1(2):132–135.]

INTRODUCTION
Subarachnoid hemorrhage (SAH) as a cause of out-of-

hospital cardiac arrest (OHCA) is rare.1-3 Most patients will 
present with pulseless electrical activity or asystole. SAH-
CA is not typically due to intrinsic cardiac disease although 
numerous changes can be seen on electrocardiography.4,5 We 
report a case of SAH-CA to review the pathophysiology and 
remind clinicans to consider intracranial hemorrhage as a 
cause of death in any patient presenting with a non-shockable 
rhythm and lack of brainstem reflexes. 

CASE REPORT
A 55-year-old man with no cardiac history collapsed at 

work. Bystander cardiopulmonary resuscitation (CPR) was 
initiated promptly, and initial rhythm on emergency medical 
services (EMS) personnel arrival was asystole. Return of 
spontaneous circulation (ROSC) was  achieved within four 
minutes of CPR and epinephrine administration. Endotracheal 
intubation was performed without sedative or paralytic agents 
and the patient was transported to the emergency department 
(ED). A prehospitalization 12-lead electrocardiogram (ECG) 
demonstrated diffuse anterolateral ST segment depression 
and aVR ST segment elevation (Image 1a). Upon arrival to 
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the ED, the patient was found to be pulseless with electrical 
activity and required an additional seven minutes of CPR and 
multiple doses of epinephrine before ROSC was achieved. 
Point-of-care ultrasound demonstrated depressed left 
ventricular function without signs of right ventricular strain, 
aortic enlargement, or apical ballooning syndrome. The patient 
had fixed and dilated pupils, no spontaneous respiratory 
efforts, no response to painful stimuli, and required continuous 
epinephrine to maintain his blood pressure.  

Based on the prehospital ECG, a posterior ST segment 
elevation myocardial infarction was considered as a 
cause of his arrest, although a repeat ECG demonstrated 
substantial resolution of the prehospital electrocardiographic 
abnormalities (Image 1b). 

The case was discussed with the critical care cardiologist, 
and the cardiac catheterization laboratory was activated. 
The absence of an initial shockable rhythm raised diagnostic 
uncertainty and a computed tomography (CT) of the head 
was obtained prior to catheterization. CT of the head 
demonstrated diffuse SAH with intraventricular extension 
and mild hydrocephalus. Follow-up CT angiogram revealed a 
small anterior communicating artery aneurysm. The plan for 
coronary angiography was cancelled. Soon after admission to 
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the neurosciences intensive care unit the patient was declared 
brain dead and became an organ donor. 

DISCUSSION
It is estimated that only 2-8%1-3 of OHCA are caused by 

SAH. More than half of SAH-CA patients collapse without 
preceding headache and 12% may never reach medical 
attention.6-9 Non-cardiac causes of OHCA more often present 
with a non-shockable rhythm, like pulseless electrical activity 
(PEA) and asystole. Almost all patients with SAH have been 
shown to have ECG changes, and nearly two-thirds had changes 
suggestive of myocardial infarction or ischemia.10-14 ECG 
changes in the setting of SAH can include sinus tachycardia, 
atrial fibrillation, ST segment elevation or depression, QT 
prolongation, and rarely torsades de pointe, ventricular 
tachycardia and ventricular fibrillation (VF).10,11 VF after an 
initially non-shockable rhythm is likely secondary to CPR and 
epinephrine administration,14 VF and torsades de pointe in 
patients with OHCA secondary to SAH are uncommon.4,10,11,14 

Anoxic ischemic brain injury from primary cardiac causes 
of sudden cardiac arrest preferentially affect the cortex and 
diencephalon and spare the brainstem.15-17 Absent pupillary, 
corneal, oculocephalic responses, spontaneous breathing or 
a Full Outline of UnResponsiveness (FOUR) score of 0 is 
highly unusual after CPR and ROSC unless associated with 
extremely prolonged resuscitation or exsanguination.18,19 A 
FOUR score is a 20-point clinical grading scale (with scores 
of 0 to 16) designed to assess patients with an impaired level 
of consciousness.19 The FOUR score assesses eye responses, 
motor responses, brainstem reflexes, and breathing pattern. It 
can be used in place of the Glasgow Coma Scale in intubated 
patients with traumatic or nontraumatic brain injuries and 
has been validated in the ED.20 The FOUR score would test 
several brainstem reflexes and breathing drive not identified 
with a GCS of 3. 

Why does massive SAH lead to cardiac arrest? Why do 
patients with SAH-CA present with asystole or PEA? The 
cause of SAH-CA is not due to intrinsic cardiac disease, as 

Image 1a. Post-resuscitation electrocardiogram on scene demonstrating atrial fibrillation with rapid ventricular rate of 114 bpm and diffuse 
ST depressions  and ST elevation in aVR, in patient with cardiac arrest secondary to subarachnoid hemorrhage. bpm, beats per minute

Image 1b. Electrocardiogram on admission showing normal sinus rhythm and substantial improvement in the prehospital electrocardiographic 
abnormalities.
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coronary angiography and autopsy data have frequently shown 
patients have normal coronary arteries.10,11 In contrast, focal 
ischemia causes regional electrophysiological abnormalities 
and triggered automaticity, resulting in VF.17 The proposed 
pathophysiologic mechanism for cardiac arrest secondary to 
SAH is summarized in Image 2.  Mechanisms for SAH-CA 
include (1) massive catecholamine release and sympathetic 
surge leading to cardiac stunning, or (2) sudden massive 
intracranial pressure (ICP) increase leading to brainstem 
dysfunction with respiratory arrest and hypoxia.20,21 The 
latter theory is supported in that the frequency of stress 
cardiomyopathy has been shown to be comparable among 
SAH patients regardless of cardiac arrest.3  

A massive ICP surge results in a loss of brainstem 
reflexes leading to respiratory arrest and anoxia. Severe 
hypoxia triggers a cascade of biochemical changes, eventually 
triggering an endogenous release of adenosine acting on the 

Image 2. Pathophysiologic mechanism of cardiac arrest secondary 
to subarachnoid hemorrhage. Massive catecholamine release and 
sympathetic surge may stun cardiac tissue and/or cause an intense 
Cushing reflex; hypertension and bradycardia. A sudden massive 
increase in intracranial pressure may cause brainstem dysfunction 
and respiratory arrest from hypoxia. Severe hypoxia may trigger a 
cascade of biochemical changes, ultimately triggering endogenous 
release of adenosine, which causes profound bradycardia. 
ICP, Intracranial pressure; ROS, reactive oxygen species; 
AMP, activated protein kinase; PEA, pulseless electrical activity; 
BP, blood pressure; SA, striated muscle

heart to decrease contractility, atrioventricular conduction and 
pacemaker automaticity.12  Profound bradycardia and cardiac 
arrest can also occur as a result of an intense Cushing reflex.

A non-shockable rhythm in the setting of sudden cardiac 
arrest should raise suspicion for a primary non-cardiac 
etiology despite ECG changes suggestive of myocardial 
infarction or ischemia. The absence of brainstem reflexes 
should heighten suspicion for an intracranial process and 
an emergent head CT should be performed, given that a 
substantial proportion of cardiac arrest patients with non-
shockable rhythms who achieve ROSC are patients with 
SAH.3,5 We propose that “hemorrhage” be added to the “H’s 
and T’s” differential for PEA or asystolic arrests originally 
described in the resuscitation guidelines.17 Remember that 
cardiorespiratory support should be maintained for brain death 
determination and possible organ donation, as SAH-CA is 
associated with poor outcomes.1,21-23
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Early antibiotic administration is critical in cases of sepsis and severe community-acquired 
pneumonia, which is frequently due to Streptococcus pneumoniae, Staphylococcus aureus, 
Legionella species, or influenza. We describe the case of a 29-year-old previously healthy man 
who presented to an urban emergency department (ED) in the North Central U.S. with fever, 
hip pain, severe hypoxemia, and diffuse pulmonary infiltrates. He was intubated and received 
piperacillin/tazobactam, levofloxacin, vancomycin, and oseltamivir; given his fulminant presentation 
and predicted high mortality, doxycycline, methylprednisolone, and amphotericin B were also 
administered empirically in the ED. A respiratory culture eventually grew Blastomyces dermatitidis, 
and the patient survived. Severe acute respiratory distress syndrome due to fulminant pneumonitis 
carries a high mortality. Faced with this scenario and no room for error, it is important that the 
emergency physician cover for all possible pathogens, including zoonotic bacteria and endemic 
fungi. [Clin Pract Cases Emerg Med. 2017;1(2):136–139.]

INTRODUCTION
Severe community-acquired pneumonia (CAP) is a 

frequent cause of sepsis and the acute respiratory distress 
syndrome (ARDS).1 However, a fulminant presentation of these 
syndromes in an otherwise healthy patient in the emergency 
department (ED) is uncommon.2 Severe CAP is usually 
due to one of a familiar list of bacterial and viral pathogens 
(Streptococcus pneumoniae, Staphylococcus aureus, Legionella 
sp., and influenza A&B viruses), and effective antimicrobial 
therapy in the first hour after presentation to the ED improves 
the likelihood of a good outcome.3,4 Furthermore, seasoned 
emergency physicians (EP) understand the importance of 
matching the intensity and timeliness of their interventions 
(including empiric antimicrobial therapy) to the severity 
and tempo of the patient’s illness; in general, a fulminant 
presentation of sepsis and pneumonia in a young adult demands 
rapid, definitive intervention to preserve life. Surprisingly, 
existing literature and guidelines give little guidance to the EP 
regarding an approach to empiric antimicrobial therapy for 
fulminant, immediately life-threatening pneumonia. 
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CASE REPORT
A 29-year-old previously healthy male presented with high 

fever, tachycardia, hypoxia and bilateral, dense pulmonary 
infiltrates. The patient had no prior medical history. He was 
from a farming community in rural Minnesota, and had been 
outside working in the month of May. He had been feeling 
well until five days prior when he developed severe right-
sided hip and back pain and sought medical attention, for 
which he received an unspecified spinal “injection.” Two days 
later (three days prior to ED presentation) he developed a 
cough and was prescribed azithromycin. During the following 
two days his cough became worse and, on the morning of 
presentation, he awoke with dyspnea. He presented to a clinic 
and was found to be hypoxic and febrile, and was sent to the 
local community ED. On arrival, the patient was in severe 
distress, with a temperature of 40 degrees C, tachycardia, and 
an oxygen saturation of 45% on room air. He was intubated and 
placed on mechanical ventilation. A chest radiograph showed 
diffuse pulmonary infiltrates, and he was administered 2 grams 
(g) of ceftriaxone and prepared for transfer to a tertiary care 
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center. Prior to departure, on recommendation of the accepting 
facility, piperacillin/tazobactam 4.5 g, vancomycin 2 g 
(approximately 22 milligrams per kilogram [mg/kg]), as well as 
methylprednisolone 125 mg were given intravenously.

On arrival at the tertiary care center, the patient was 
a well-developed, well-nourished young male who was 
intubated, sedated, and pharmacologically paralyzed. Pulse 
was 160 beats per minute, blood pressure 200/100 mm Hg 
with bounding pulses, temperature 39 degrees C, and an 
oxygen saturation of 88% on 100% inspired oxygen fraction 
(FIO2). Breath sounds were equal and very coarse. A chest 
radiograph showed bilateral pulmonary infiltrates (Image 1), 
and an electrocardiogram showed only sinus tachycardia. 

Point-of-care cardiac ultrasound showed hyperdynamic 
function and an ultrasonic cardiac output monitor (USCOM®) 
calculated a cardiac output of 19 liters/minute, with stroke 
volume of 120 milliliters and systemic vascular resistance of 
550 dyn·s/cm,5 Using point-of-care ultrasonography, we found 
that the inferior vena cava was neither distended nor collapsed 
and the painful hip showed no excess joint fluid.

Electrolytes were normal. Hemoglobin was 14.2 g/dl. 
Leukocyte count was 46,300 cells/mm3 with 68% neutrophils 
and 23% band forms. Arterial blood gas returned with a 
pH of 7.21, pCO2 of 48 mm Hg, pO2 of 74 mm Hg, and 
bicarbonate of 18 mEq/L. The lactate was 3.2 mEq/L, albumin 
2.6 g/dL. The international normalized ratio was 1.6. Human 
immunodeficiency virus antibody was nonreactive. A sputum 

Image 1. Anteroposterior chest radiograph taken in the 
emergency department showing bilateral, diffuse pulmonary 
opacities consistent with the acute respiratory distress 
syndrome.

Image 2. Axial image at the level of the mainstem bronchi 
taken from a computed tomography of the chest obtained in the 
emergency department, showing diffuse, nodular opacities in 
both lungs.

sample obtained by tracheal aspirate showed a negative gram 
stain, and sputum and blood cultures were sent for analysis.

Several liters of normal saline were administered in 
bolus fashion without change in vital signs. A positive end-
expiratory pressure (PEEP) of 10 cm H2O was administered, 
with improvement in pulse oximetry to 91%. With the 
assessment that this patient required immediate, effective 
empirical antimicrobial therapy for a fulminant pneumonia of 
unknown etiology, the patient received levofloxacin 750 mg 
IV, oseltamivir 150 mg enterally, doxycycline 100 mg IV, and 
liposomal amphotericin B 300 mg IV (approximately 3 mg/
kg) in the ED.

A computed tomography of the chest and abdomen was 
done to better define the pattern of pneumonitis and to further 
investigate the severe back and hip pain. It only showed 
pathology in the chest (Image 2). 

The patient was admitted to the medical intensive care unit 
(ICU). Broad spectrum antimicrobials were continued. The next 
day, broad-based budding yeast were seen on a silver stain of 
bronchoalveolar lavage (BAL) fluid, and subsequently fungal 
cultures of both sputum and BAL samples grew Blastomyces 
dermatitidis. Liposomal amphotericin B was continued and 
all other antimicrobials were discontinued. After one week of 
amphotericin and supportive care, the patient began to recover. 
Eight months later, he was being treated with itraconazole 
(planned 12-month course); he had a normal chest radiograph, 
but still had some airflow limitation and dyspnea on exertion.
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DISCUSSION
This case is, to our knowledge, the first report of ARDS 

due to fulminant pulmonary blastomycosis in the emergency 
medicine literature. While this entity is uncommon, it has 
been described in ICU patients. Of note, an experienced EP, 
faced with a young patient with undifferentiated, near-fatal 
CAP, recognized the importance of definitive antimicrobial 
therapy and prescribed broad spectrum antibiotics including 
doxycycline (for zoonotic bacterial pathogens), as well 
as empiric antiviral and antifungal therapy. This patient’s 
blastomycosis was covered empirically (and as it turns out, 
definitively) with amphotericin from the time of his arrival 
in the ED. This report addresses one potential approach to 
fulminant pneumonitis from an unknown pathogen, which 
represents an important gap in existing guidelines on early 
antimicrobial therapy. 

There is ample evidence that a delay in definitive antibiotic 
therapy negatively affects outcomes in severe bacterial 
infection. This delay is most often due to unrecognized 
infection, failure to initiate antibiotic therapy in the ED, or 
failure to anticipate antimicrobial resistance. In fact, among 
hypotensive ICU patients with septic shock (nearly 40% 
of whom had pneumonia), each hour delay in effective 
antimicrobial therapy after the first hour was associated 
with an average decrease in survival of 8%.3 The Surviving 
Sepsis Campaign, while not addressing fulminant pneumonia 
specifically, does recommend that empiric antimicrobial 
therapy include one or more drugs that have activity and 
adequate tissue penetration against “all likely pathogens,” 
including viruses and fungi.5 Professional society guidelines 
on the management of critically ill patients with severe CAP 
highlight the need to cover empirically for resistant organisms 
including Pseudomonas aeruginosa and community-acquired 
methicillin-resistant Staphylococcus aureus (CA-MRSA).6 
In our experience, patients with septic shock rarely receive 
antifungal or antiviral therapy. Besides knowledge of non-
bacterial pathogens endemic to a certain geographic area (e.g. 
Coccidioides spp. and hantavirus in the southwestern U.S.), 
these guidelines are of limited utility to an EP caring for an 
intubated patient because treatment is initiated before a detailed 
travel and exposure history can be obtained. 

A diverse list of pathogens can cause fulminant 
pneumonia and ARDS in an immunocompetent host. In 
fact, there is evidence that multilobar lung involvement 
is independently associated with a twofold increased 
likelihood of treatment failure in CAP.7,8 Usual pathogens 
include standard or atypical bacteria, such as Streptococcus 
pneumoniae, Haemophilus influenzae, Staphylococcus 
aureus, Group A Streptococcus, Legionella spp., or aerobic 
gram-negative bacteria, including Pseudomonas aeruginosa. 
Massive aspiration can lead to a polymicrobial pneumonia 
that often includes anaerobes, or in the case of freshwater 
aspiration, infection with Aeromonas hydrophila.9 In our 

case, antibacterial coverage included piperacillin-tazobactam, 
levofloxacin, and vancomycin. Endemic fungal infections, 
such as blastomycosis, histoplasmosis, or coccidioidomycosis, 
have also been associated with fulminant pneumonia; thus, 
we gave amphotericin. One must also consider viruses such 
as influenza A and B (for which we gave oseltamivir), but 
also varicella zoster virus10 or herpes simplex,11 and thus it 
may be prudent to administer acyclovir in the appropriate 
setting. Respiratory viruses that are prevalent, detectable on 
polymerase chain reaction-based assays but without specific 
treatment include respiratory syncytial virus, parainfluenza 
virus, rhinovirus, adenovirus, human metapneumovirus, 
multiple coronaviruses (the etiologic agents of severe acute 
respiratory syndrome [SARS] and of Middle East respiratory 
syndrome [MERS]), and hantaviruses (responsible for 
the hantavirus pulmonary syndrome [HPS]). Fulminant 
pneumonia can also be caused by rare zoonotic bacteria 
often recognized in the U.S. for their potential as biological 
weapons, namely Bacillus anthracis (anthrax), Francisella 
tularensis (tularemia), and Yersinia pestis (pneumonic plague), 
for which we gave doxycycline. Lastly, fulminant pneumonitis 
can be due to non-infectious vasculitic or idiopathic 
disorders, which are typically corticosteroid-responsive, and 
methylprednisolone was given in this case. 

Blastomycosis can be asymptomatic or mimic bacterial 
pneumonia following the inhalation of aerosolized spores 
from the Blastomyces dermatitidis mold living in moist soil. 
This endemic fungus is found most commonly surrounding 
the Great Lakes and the St. Lawrence, Ohio, and Mississippi 
Rivers.12 In states where blastomycosis is a reportable 
disease (Arkansas, Louisiana, Michigan, Minnesota, and 
Wisconsin), it is relatively rare; annual incidence rates 
vary from 1-2 cases per 100,000 population to as high as 
10-40 cases per 100,000 population in several northern 
Wisconsin counties.13,14 Fulminant pneumonia leading to 
ARDS and respiratory failure occurs in a minority of cases, 
with mortality of 50-89%. (Contemporary mortality may be 
lower in the era of extracorporeal membrane oxygenation 
support).15,16 Extrapulmonary blastomycosis can occur by 
hematogenous spread of yeast to the skin, bones, and joints. 
Delay in diagnosis is relatively common; clinicians even in 
endemic areas often fail to consider blastomycosis in the 
initial differential for severe CAP. The diagnosis is made 
by isolating the organism in culture. Rapid evidence of 
blastomycosis is often obtained by visualizing the broad-
based budding yeast forms in a sputum smear or potassium 
hydroxide prep. In severe infections, Blastomyces can cross-
react with the urine Histoplasma antigen assay yielding 
a positive result before the final culture is available, as 
occurred in our case. Treatment of severe pulmonary or 
disseminated blastomycosis is with liposomal amphotericin 
B for 1-2 weeks until clinical improvement is noted, then 
daily itraconazole for at least one year.17 
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CONCLUSION
Truly fulminant cases of community-acquired pneumonia 

in ED patients are rare but life-threatening, as in this case of 
acute pulmonary blastomycosis presenting as ARDS. In such 
patients with no room for error (where a delay in definitive 
antimicrobial therapy may be disastrous), consider extending 
empiric therapy to cover endemic fungi (amphotericin B) and 
zoonotic infections such as pneumonic plague or tularemia 
(doxycycline or an aminoglycoside). 
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CASE REPORT
We present a case of a 22-year-old female with a history 

of intravenous drug abuse and homelessness presenting 
with four days of vomiting and abdominal pain. She 
noted significant weight loss in the preceding weeks; this 
was surmised to be secondary to increased drug usage. 
Examination revealed a diffusely tender but non-peritoneal 
abdomen. Computed tomography (CT) demonstrated 
duodenal obstruction with findings consistent with superior 
mesenteric artery (SMA) syndrome, which presents as high 
intestinal obstruction. While SMA syndrome can present due 
to medical conditions such as achalasia, it may also be seen in 
malnutrition related to substance abuse.

DISCUSSION
Symptoms are caused by duodenal compression by the 

narrow angle of the SMA pressing against the posterior structures. 
The narrow angle of the SMA is due to lack of fat surrounding 
the vessel.1 When paired with appropriate clinical suspicion, 
diagnosis of SMA syndrome is facilitated by measurement of the 
angle between the aorta and the SMA by CT or ultrasonography 
(US).  Aortomesenteric (AOM) angles less than 22 to 28 degrees 
with an AOM distance between 2-8mm are strongly suggestive of 
SMA syndrome in the correct patient setting (see Image).2-5 The 
normal AOM angle is between 45 and 60 degrees, and the normal 
AOM distance is between 10-20mm.6,7 As these values drop, the 
likelihood of SMA syndrome increases. When paired with any 
one symptom of SMA syndrome (postprandial epigastric pain, 
anorexia, vomiting, weight loss), the cutoff of 22 degrees has a 
sensitivity of 42.8% and specificity of 100%; the cutoff of 8mm 
has a sensitivity and specificity of 100%.5 These values can be 
obtained from a CT or US. Our patient’s CT showed an AOM 
angle of 21 degrees and AOM distance of 4mm, helping confirm 
her diagnosis. Treatment is aimed at improving nutrition and 
treating the underlying cause of weight loss.

University of South Florida Morsani College of Medicine, Tampa, Florida
Lehigh Valley Hospital-Muhlenberg, Department of Emergency Medicine, Allentown, 
Pennsylvania

Image.  Angle between the aorta and the superior mesenteric 
artery (SMA) in patient with SMA syndrome.
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CASE REPORT
A pleasant 51-year-old gentleman began to experience 

right chest wall discomfort approximately one month prior 
to his presentation to the emergency department (ED). He 
had a history of chronic obstructive pulmonary disease 
(COPD) and had fractured ribs secondary to coughing 
paroxysms. He had no history of direct trauma to his chest. 
He acutely developed a recurrence of his pain and presented 
to the ED. He stated that he had a coughing paroxysm and 
developed right-sided posterolateral chest pain. On exam 
there was a tender, palpable mass in his posterior chest with 
associated crepitus expanding with inspiration. Portable 
chest radiograph revealed rib fractures in various stages 
of healing and right lung outside of his rib cage without 
pneumothorax. He underwent a computed tomography (CT) 
of the chest, which confirmed acute rib fractures of ribs 8 
and 9 posterolaterally and a chest wall hernia through the 
eighth intercostal space (Image).

DISCUSSION
Intercostal Lung Herniation: Plain radiography revealed a 

lung herniation outside of the rib cage on the right.  A 
subsequent CT showed acute fractures of the eighth and ninth 
ribs with herniation of the lung through the eighth intercostal 
space (Image). Surgery was performed to plate the eighth rib 
and repair the hernia under thoracoscopy.  

Lung herniation is relatively rare and usually occurs in 
the setting of trauma (penetrating or blunt external force) 
or surgery.1 Spontaneous lung herniation is even more rare, 
resulting from an increased intrathoracic pressure.2 The 
necessary increase in pressure can be caused by coughing, 
sneezing, or heavy lifting. The “classic” history for this rare 
event is sudden onset chest pain after a coughing paroxysm 
in a male smoker with COPD.3 In this case, the patient’s 
coughing paroxysms were strong enough in force to both 
fracture ribs and cause a lung herniation. Treatment of lung 
herniation can include reduction with or without ultrasound 
guidance, expectant management, and surgical repair.
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Image. Computed tomography and chest raimgdiograph 
demonstrating right-sided intercostal lung herniation (arrow). 

 

 

 



Volume I, no. 2: May 2017	 143	 Clinical Practice and Cases in Emergency Medicine

Manthey et al.	 Intercostal Lung Herniation

REFERENCES:
1.	 Weissberg D, Rafaely Y. Hernia of the Lung. Ann Thorac Surg.  

2002;74(6):1963-6.
2.	 Jastrow KM 3rd, Chu D, Jaroszewski D, et al. Posterior lung herniation 

after a coughing spell: a case report. Cases J. 2009;2(1):86.
3.	 Goverde P, Van Schil P, Van den Brande F, et al. Chronic herniation 

of the lung in a patient with chronic obstructive pulmonary disease. 
Thorac Cardiovasc Surg. 1998;46(3):164-6. 



Clinical Practice and Cases in Emergency Medicine	 144	 Volume I, no. 2: May 2017

Images in Emergency Medicine
 

Adult Female with a Headache
 

Kelley A. Wittbold, MD*
Jacqueline Boehme, MD†

Heidi H. Kimberly, MD*
Sarah E. Frasure, MD*

Section Editor: Rick A. McPheeters, DO  	  		         
Submission history: Submitted November 29, 2016; Revision received December 27, 2016; Accepted January 11, 2017 
Electronically published March 15, 2017								         
Full text available through open access at http://escholarship.org/uc/uciem_cpcem 		
DOI: 10.5811/cpcem.2017.1.33237
[Clin Pract Cases Emerg Med. 2017;1(2):144–145.]

CASE REPORT
A 38 year old female with a history of a right foot drop 

after medial facetectomies (L4-L5, L5-S1) and micro-
discectomy (L4-L5) eight weeks prior presented to the 
emergency department (ED) with two weeks of headache 
and neck pain. She denied fever or chills. In the ED, her vital 
signs were stable and her physical exam demonstrated an 
area of fluctuance along a well-healed surgical incision at 
L4-S1 that was most prominent when she sat upright. There 
was no overlying erythema or tenderness to palpation. The 
emergency physician ordered blood work, pain medication, 
and performed a point-of-care ultrasound along the area 
of fluctuance with a linear transducer (5-12 MHz). The 
ultrasound images demonstrated a large, hypoechoic fluid 
collection that tracked to the spine (Image 1, Video). A 
magnetic resonance image (MRI) of the lumbosacral spine 
confirmed the suspected diagnosis (Image 2). 

DISCUSSION
Pseudomeningocele. The patient was taken to the 
operating room where a defect in the dura was identified. 
A pseudomeningocele is an abnormal cerebrospinal fluid 
collection that communicates with the dura mater surrounding 
the brain or spinal cord. The symptoms of pseudomeningocele 
include back pain, neck pain, and headache. The sensation of 
headache is rarely due to injury to the brain parenchyma itself, 
but rather due to tension, traction, dilation, or inflammation 
of pain-sensitive structures such as blood vessels or the dura 
mater.1 Patients with pseudomeningocele may also present 
with signs and symptoms of acute or chronic meningitis.2 MRI 
is considered the imaging modality of choice in the assessment 
of a pseudomeningocele. In this case, the clinician used point-
of-care ultrasound to identify a simple fluid collection at the 
surgical site, which tracked from the soft tissue to the level of 
the dura. There was no evidence of soft tissue cobblestoning, 
loculations, or wall thickening of the collection to suggest 

Brigham and Women’s Hospital, Department of Emergency Medicine, Boston, 
Massachusetts
Massachusetts General Hospital, Department of Medicine, Boston, MA
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cellulitis or abscess. Furthermore, there was no hyperechoic 
debris that is generally found inside an abscess on ultrasound 
imaging. MRI confirmed the suspected diagnosis.

Image 1. Sagittal ultrasound image of a simple fluid collection 
(arrow) tracking from the skin to the spine.

Image 2. Sagittal T1-weighted magnetic resonance imaging of the 
lumbosacral spine demonstrating the pseudomeningocele (arrow) 
identified initially on ultrasound.
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Video. This sagittal ultrasound video clip, performed by the 
emergency physician with a linear transducer (5-12 MHz), 
demonstrates a simple fluid collection without overlying 
cobblestoning or wall thickening.
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CASE REPORT
A 22-year-old college student presented to the emergency 

department with a painful rash to her left upper extremity. She 
had returned from a spring-break trip to Ecuador the day prior to 
presentation and the rash had developed on the third day of her 
six-day stay. On further history, she endorsed squeezing limes 
into guacamole on the first day of her trip and did recall getting 
the juice on her arm, as well as spending many hours sunbathing. 

Baystate Medical Center, Department of Emergency Medicine, Springfield, 
Massachusetts 
Massachusetts General Hospital, Department of Emergency Medicine, Boston, 
Massachusetts
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Image. An erythematous, blistering rash (arrow) demonstrating 
a splash pattern with evidence of direct transfer across the flexor 
surface of the elbow.

Due to her history of exposure to lime juice and the particular 
distribution of her rash, demonstrating a splash pattern with 
evidence of direct transfer across the flexor surfaces of her elbow, 
a diagnosis of phytophotodermatitis was made.

DISCUSSION
Phytophotodermatitis is a cutaneous reaction resulting from 

the interaction between sensitizing botanical substances and 
ultraviolet radiation. It is a direct phototoxic reaction entirely 
independent of the immune system. It typically presents as a 
painful, erythematous and sometimes blistering rash, often in 
linear, streaking patterns isolated to sun-exposed areas of skin.1 

Several plant families are known to elicit phototoxic 
reactions, and one of the most commonly responsible 
chemical agents is furocoumarin, particularly the psoralen 
isomers, found in citrus fruits, notably lemons and limes.2 

The pain is due to necrosis of the involved epidermis, 
and treatment is mainly symptomatic. Non-steroidal anti-
inflammatory medications may be helpful for the pain, and 
topical steroids may be used if the eruption is severe. Residual 
hyperpigmentation is common.2 
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 CASE REPORT
A 34-year-old woman presented to the emergency 

department (ED) with acute onset of severe abdominal pain and 
distention with associated diffuse tenderness and guarding. Her 
medical history was significant for a two-year history of fibroids, 
which contributed to mild menorrhagia. Within 30 minutes 
of arrival, the patient developed signs of shock with a blood 
pressure of 89/67 mmHg, heart rate of 115 beats per minute, 
and a drop in serial hemoglobin measurements from 8.4 g/dL 
to 6.8 g/dL. Point-of-care ultrasound showed a large amount 
of free fluid in the abdomen associated with a large abdominal 
mass originating in the pelvis. Emergent computed tomography 
(CT) imaging demonstrated a large amount of intra-peritoneal 
bleeding associated with massive fibroids as shown in Images 
1-2. Exploratory laparotomy discovered 3L of hemoperitoneum 
as well as a roughly 30-week-sized uterus with multiple 
fibroids, two of which were torsed and actively bleeding. The 
patient received four units of packed red blood cells, underwent 
emergent supracervical hysterectomy without additional 
complications, and was eventually discharged on post-operative 
day 3. Surgical pathology demonstrated normal endocervical and 
endometrial tissue, as well as multiple intramural and subserosal 
leiomyomas measuring up to 17.8 cm in length.

DISCUSSION
Leiomyomas, often called fibroids, are common in 

women of reproductive age.1-3 Hemoperitoneum as a result of 
spontaneous fibroid rupture or torsion is extremely rare with 
only one case report found in the emergency medicine literature 
within the last 20 years and is associated with fibroids greater 
than 10 cm.1-3 Other etiologies of spontaneous hemoperitoneum 
include hepatic and splenic rupture, ovarian cyst and ectopic 
pregnancy rupture, vascular rupture, and bleeding disorders.4 
All may have similar initial presentations to the ED with acute 
onset of abdominal pain and signs of hemorrhagic shock. 

Cedars-Sinai Medical Center, Department of Emergency Medicine, 
Los Angeles, California
Western Michigan University Homer Stryker M.D. School of Medicine, 
Kalamazoo, Michigan
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Image 1. Abdominal computed tomography, coronal 
view, demonstrating massive fibroid filled uterus (u) and 
hemoperitoneum (asterisks).

Image 2. Abdominal computed tomography, cross section, 
demonstrating location of hemoperitoneum (asterisks).
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CASE REPORT
A 31-year-old female with a history of intravenous drug use 
presented to the emergency department with three days of 
fever, cough, and pleuritic pain. She denied orthopnea, leg 
swelling, chest pain, back pain, urinary frequency, sore throat, 
exotic travel, or recent hospitalization. Her vital signs were 
notable for tachycardia to 140 beats per minute. Her physical 
exam demonstrated left basilar crackles and a systolic murmur 
in the left upper sternal border. The emergency physician 
performed a point-of-care thoracic ultrasound (Image 1), 
and subsequently ordered a plain film of the chest (Image 2), 
which confirmed the diagnosis. 
 
DISCUSSION
The patient was admitted for pneumonia to the medical service 
and provided with intravenous antibiotics. The patient was 
admitted to the medical service and provided with intravenous 
antibiotics. Blood cultures grew Streptococcus gordonii. A 
transthoracic echocardiogram demonstrated the presence 
of a tricuspid vegetation. She was presumed to have both a 
community-acquired pneumonia (CAP) and long-standing 
endocarditis. Pneumonia remains a common cause of death in 
the United States and is associated with considerable morbidity 
and mortality, particularly in elderly and immunocompromised 
patients. Common causes of pneumonia include Streptococcus 
pneumoniae and respiratory viruses.1 A growing body of 
literature demonstrates the superiority of thoracic ultrasound 
over plain radiography in the identification of pneumonia. 
Classic ultrasound findings of pneumonia include air or fluid 
bronchograms, focal B-lines, pleural effusions, and sub-pleural 
consolidations.2 These unique findings were recognized by the 
emergency physician using point-of-care thoracic ultrasound, 
facilitating prompt diagnosis and treatment of pneumonia.

Video 1. This ultrasound video clip, performed by the emergency 
physician, demonstrates a sub-pleural consolidation with 
surrounding asymmetric B-lines, consistent with pneumonia.

Brigham and Women’s Hospital, Department of Emergency Medicine, Boston, 
Massachusetts

Video 2. This comprehensive ECHO, performed by the cardiology 
service during the patient’s admission, demonstrates a large 
tricuspid vegetation. ECHO, echocardiogram

Image 1. This longitudinal image of the left chest wall, performed 
with a linear transducer (4-12 MHz), demonstrates both a sub-
pleural consolidation (arrow) and hyperechoic B-lines (arrowhead)
MHz, Megahertz

Image 2. This plain film of the chest demonstrates a left lower 
lobe consolidation (arrow).
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