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A 57-year-old male veteran presented to the emergency department for recurrent fevers for 10 days.
The patient was febrile but had an overall benign physical exam. This interesting case explores the
broad differential diagnosis and evaluation in a patient who presents with fever of unknown origin. [Clin

Pract Cases Emerg Med. 2023;7(3):121-126.]

CASE PRESENTATION (Dr. Chu)

A 57-year-old male veteran presented to the emergency
department (ED) with recurrent fevers. The patient reported that
he’d had a fever for 10 nights with a maximum temperature
of 104° Fahrenheit (F) / 40° Celsius (C). He also mentioned
having right upper quadrant (RUQ) abdominal pain for about a
week, which he believed was related to his inflammatory bowel
disease (IBD). He stated that he went to an urgent care on three
separate occasions for his symptoms where he tested negative
multiple times for severe acute respiratory syndrome coronavirus
2 (SARS-CoV-2) and influenza. The urgent care obtained
laboratory studies, which showed a mild leukocytosis of 14,000
white blood cells per microliter (mcL) on the second visit and
12,000/mcL on the third visit. On one of his visits, the patient
complained of a headache and reported prior sinus infections;
so he was started on doxycycline for presumed sinusitis. When
asked about new medications, the patient reported the initiation
of infliximab infusions for his IBD two months earlier and was
last infused the month prior to the ED visit. He denied any recent
foreign travel or exotic animal exposures.

The patient’s past medical history included IBD,
hyperlipidemia, and obstructive sleep apnea. He had no
past surgical history. His social history included prior heavy
alcohol use (although he reported quitting in 2015), and
no tobacco or illicit drug use. His home medications were
atorvastatin nightly, diclofenac as needed, lactase as needed,
and infliximab monthly. He had no known drug allergies.
Greater than 10 years ago, the patient reported being stationed
in areas such as Japan, Bahrain, Qatar, Egypt, Kuwait, and
Cyprus. His review of systems was positive for abdominal

pain, a single episode of diarrhea, myalgias, chronic back pain,
and a headache. He denied any upper respiratory symptoms,
such as cough, sore throat, or rhinorrhea. He denied any chest
pain, shortness of breath, nausea, or vomiting.

On examination, the patient was in no acute distress, but
he appeared uncomfortable. He was febrile to 101.8°F/38.8°C
with a heart rate of 94 beats per minute, blood pressure 154/77
millimeters of mercury, and his oxygen saturation was 95% on
room air. He weighed 98.4 kilograms (body mass index = 32.0
kg/m?). His head was normocephalic and atraumatic. His sclera
were anicteric and his pupils were equal, round, and reactive to
light. His oropharynx was clear and moist. His neck was supple
with normal range of motion and without meningeal signs. His
heart had a regular rate and rhythm without any murmurs, rubs or
gallops. His lungs were clear to auscultation bilaterally without
wheezes, rales, or thonchi. Despite the patient’s complaint of
RUQ pain, his abdomen was soft, nondistended, and nontender.
There was no hepatomegaly. His skin examination was without
any rash. He had full range of motion of all extremities. His
neurologic exam was without gross abnormalities.

The patient was given one gram of acetaminophen
and received one liter of normal saline intravenously (IV).
Laboratory studies, a respiratory viral panel swab, and blood
cultures were obtained. A chest radiograph was performed
(Image 1). The patient’s initial lab results are shown in the
Table. His labs were significant for a mild leukocytosis. His
chemistry panel showed a decreased bicarbonate level, anion
gap of 15, and very mildly elevated liver function tests. He
had a normal lactate and urinalysis (UA). His coagulation
studies were elevated.
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Image 1. Portable chest radiograph of a 57-year-old male veteran
with recurrent fevers.

In the ED, an additional test was ordered, and a diagnosis
was made.

CASE DISCUSSION (Dr. King)

This is a case of a 57-year-old male who presented to
the ED with a chief complaint of intermittent fevers in the
setting of an underlying autoimmune disorder, IBD. He had
some other varying complaints in his history and review of
systems including RUQ abdominal pain, which was thought
to be attributed to his IBD, chronic back pain, and myalgias,
headaches, and chills, which are all incredibly non-specific.
He has a remote history of alcohol use disorder but was not
actively drinking or using illicit substances. The team astutely
obtained a detailed travel history, which noted that the patient
has been out of the country on several occasions but not
recently. Additionally, he was undergoing monthly infliximab
infusions. Outside these key features, there is not much that is
narrowed down from this history.

In the ED, his vitals were notable for a fever but were
otherwise unremarkable. Additionally, despite the other
complaints in his history, his abdominal examination was
overall unremarkable with no complaints of tenderness on
examination. The remainder of his examination was otherwise
non-specific, similar to his history.

The team initiated a limited laboratory work-up looking
for possible sources of the patient’s fever including a SARS-
CoV-2 test (although he had previously tested negative), UA,
and blood counts. There were a few key findings including
very mildly elevated liver enzymes and international
normalized ratio, without an elevated bilirubin. He also had
a slight acidosis with a normal lactate and normal anion
gap. His chest radiograph was unremarkable, without signs
of infiltrates, consolidations, or effusions. Unfortunately,

in combination with his relatively unremarkable history
and physical, his lab work and imaging thus far are non-
conclusive, and the differential diagnosis remains broad.

Creating a differential diagnosis for fever without an
organized system can be overwhelming, risking having
diagnoses be overlooked or missed. One system that can be
applied here is to create a differential diagnosis for fever of
unknown origin (FUO). While this patient does not technically
meet the definition of FUO (which requires fever documented
>38.3°C on several occasions over the course of three weeks
with a one-week hospital work-up), systems for evaluating
FUO can still be helpful as an organizational method for
approaching patients who do not have an obvious underlying
source of their fever.! One such system uses the mnemonic
I-MADE to organize the differential diagnosis.? This
mnemonic stands for infections, malignancy, autoimmune
disorders, drug-induced, and everything else.

Within this mnemonic, infection is the broadest category and
should be addressed last, unless there is a very high suspicion.
The next category to consider is malignancy. This patient did
complain of abdominal pain and had mildly elevated liver
enzymes, which may suggest a primary or metastatic lesion
to the liver. He was on the younger end of the age spectrum
where malignancy would be expected but not out of the realm
of possibility. However, the patient lacked other symptoms
classically associated with malignancy such as weight loss or
night sweats. Also, the time course would have been very rapid to
have developed malignancy-related fevers over one to two weeks
without any other symptoms. Therefore, malignancy is unlikely
to be the cause of this patient’s presentation.

Next for consideration is autoimmune diseases. This patient
already had an underlying autoimmune disease, and while it is
possible that his IBD was the underlying cause of his symptoms,
he was actively undergoing therapeutic treatment and one
would expect his symptoms to be improving and not getting
worse. Autoimmune disorders often come in clusters; so, it is
possible that he developed an additional disorder. His infliximab
treatment, however, would likely have been therapeutic for
additional autoimmune disease, such as rheumatoid arthritis, that
would lead to a fever,. He was also missing hallmark features
of these diseases such as joint pain, rashes, or focal muscular
tenderness/weakness. Thus, an additional autoimmune disorder
was also unlikely to be the underlying cause.

The next category, drug-induced fevers, is difficult as it is
only diagnosed by elimination since there does not typically
exist a test for diagnosis. However, it is an important category
to keep in mind. The patient was taking atorvastatin, a non-
steroidal anti-inflammatory, and an over-the-counter lactose
intolerance medication daily. None of these medications are
likely to cause a fever, but the patient was additionally on
infliximab infusions. Infliximab is known to cause many of
the patient’s symptoms. Infliximab is associated with fevers,
headaches, and liver enzyme elevation; all of which were key
features of this case.® While this diagnosis initially appears
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Table. Initial laboratory results of a 57-year-old male veteran with recurrent fevers.

Test name

Patient value

Reference range

Complete blood count

White blood cells 12.6 K/mcL 4.5 -11 K/mcL
Hemoglobin 14.2 g/dL 11.9-15.7 g/dL
Hematocrit 42.3% 35.0-45.0%
Platelets 285 K/mcL 153 — 367 K/mcL
Complete metabolic panel
Sodium 135 mmol/L 136 - 145 mmol/L
Potassium 3.6 mmol/L 3.5-5.1 mmol/L
Chloride 101 mmol/L 98 — 107 mmol/L
Bicarbonate 19 mmol/L 21 -30 mmol/L
Blood urea nitrogen 11 mg/dL 7 —17 mg/dL
Creatinine 1.0 mg/dL 0.52 - 1.04 mg/dL
Glucose 105 mg/dL 70-100 mg/dL
Albumin 2.9 g/dL 3.2-46g/dL
Total bilirubin 0.4 mg/dL 0.3-1.2 mg/dL
Aspartate aminotransferase 66 units/L 14 - 36 units/L
Alanine aminotransferase 54 units/L 0 - 34 units/L
Alkaline phosphatase 73 units/L 38 - 126 units/L
Anion gap 15 mmol/L 6-15 mmol/L
Coagulation

Prothrombin Time
Partial thromboplastin time

18.2 seconds
33.4 seconds

12.1-15.0 seconds

25-38 seconds

International normalized ratio 1.6 0.8-1.1
Urinalysis
Appearance Clear Clear
Color Yellow
Bilirubin Negative Negative
Ketones Negative Negative
Leukocyte esterase Negative Negative
Mucus 1+ Negative
Nitrite Negative Negative
pH 5.50 5.0-8.0
Protein 1+ Negative
Specific gravity 1.024 1.002-1.030
Blood 1+ Negative
Glucose Negative Negative
Urobilinogen 4.0 Negative
White blood cells 0-5 cells/hpf 0-5 cells/hpf
Red blood cells 0-5 cells/hpf 0-2 cells/hpf
Additional labs
SARS-CoV-2 Negative Negative
Lactate 0.9 mmol/L 0.5-2.2 mmol/L

K, thousands; mcL, microliter; g, grams; dL, deciliter; mmol, millimole; L, liter; mg, milligram; dL, deciliter; hpf, high powered field;
SARS-CoV-2, severe acute respiratory syndrome coronavirus 2.
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promising, it should only be the diagnosis of choice after all
others have been eliminated. Additionally, his last infusion
was nearly a month prior to presentation, and one would have
expected to see symptoms sooner than this presentation.

The last category in this mnemonic is a catch-all of
everything else. However, key diagnostic groupings to consider
within this category include thromboembolism, endocrine
disorders, neurologic dysregulation, environmental exposure,
and factitious disorder. The patient did not present with any signs
of thromboembolism such as shortness of breath, tachypnea,
hypoxia, leg swelling or pain, so this is less likely to be the
cause. For endocrinopathies and neurologic dysregulation, one
would have expected to see other associated features such as skin
changes, vital sign abnormalities, and/or lab abnormalities. Since
these features were not present, these are less likely to be the
cause. For the last two groupings of environmental exposure and
factitious disorders, it is less likely that the patient would have
a persistent fever once removed from the environmental source,
and one should not assume a factitious disorder without ruling out
of all other medical conditions.

This brings me back to the first category of infection. This
category is broad and has several ways to further break it down,
such as by body system or by type of infection (viral, fungal,
etc). For body systems, the only focal areas concerning for
infections were his abdomen (RUQ pain) and head (headaches).
This would add an intra-abdominal abscess - most likely liver
but sparing the biliary system given his normal bilirubin - and
meningitis/encephalitis to the differential diagnosis. For the latter
diagnoses, the patient was immunosuppressed but did not have
typical associated signs or symptoms such as neck pain, nuchal
rigidity, or altered mental status, and his headache was only noted
on review of systems. In terms of a liver abscess, the patient had
only mildly elevated transaminases and did not have tenderness
on his examination. However, given his immunosuppressed
status, it is possible once again that these might not have been as
prominent. Unlike his headache though, his abdominal pain was
more noteworthy and a focus of his presentation. Therefore, liver
abscess remains on the differential.

Within the category of systemic infections, viral
infections such as cytomegalovirus, human immunodeficiency
virus, hepatitides, and Epstein-Barr virus are all possible.
However, most of these viruses should have been screened
for prior to initiating infliximab treatment or would have
had other features such as a rash or changes to blood counts.
Pathologies like parasitic and fungal infections, such as
anaplasmosis, ehrlichiosis, or leptospirosis, often have anemia
or, if invading the liver (to explain the RUQ pain), would have
had a cholestatic pattern on lab testing. These infections are
difficult to rule out but do not greatly explain the patient’s
symptoms and predominantly normal lab work, including a
non-elevated bilirubin and alkaline phosphatase. In a patient
with international travel, malaria, dengue fever, and typhoid
fever should be considered. Once again, the patient lacked
key features for these diagnoses including anemia, rashes,

and profuse diarrhea. Another consideration in patients with
international travel is tuberculosis (TB). The patient should
have been screened out for this disease prior to initiating
infliximab; however, there are several reports of false-negative
screening and presentation of TB after infliximab infusion.
Therefore, TB must remain on the differential diagnosis.

While the list of possible infections can go on and on,
focusing on the patient’s chief complaints along with the fever,
narrows the differential diagnosis to liver abscess and TB.
Ultimately, while the patient did not have RUQ tenderness on
exam, this was a key history point, and he had the elevated liver
enzymes on his lab work. While TB could explain these findings,
case reports of occurrences after initial screening are rare, and it
is likely, given the patient’s military history, that he would have
undergone multiple screenings for TB in his lifetime.

Therefore, my final diagnosis is liver abscess, and my
diagnostic test of choice would be computed tomography
(CT) of the abdomen and pelvis with IV contrast. Of note, an
ultrasound of this area would also be an appropriate initial
test but would potentially miss other sources of abscess in
this area; so in the undifferentiated patient, a CT would be the
most preferred testing modality.

CASE OUTCOME (Dr. Chu)

The diagnostic test ordered was a CT abdomen/pelvis
with IV contrast (Image 2). The CT was interpretated by the
radiologist as having two hypoenhancing lesions within the
right hepatic dome, and these “findings could be compatible
with hepatic pyogenic abscesses or hypoenhancing liver
metastases, which could be differentiated based on clinical
context.” The patient reconfirmed with us that he had no
cancer history, recent international travel, or possible exotic
exposures. Given the patient’s recurrent fevers, abdominal
pain, recent infliximab infusion, and lack of cancer history
or other symptoms such as fatigue, night sweats or weight
loss to suggest a cancer diagnosis, the initial diagnosis of
pyogenic liver abscess was pursued. The patient was admitted
to the internal medicine service. Piperacillin/tazobactam and

Image 2. Computed tomography of the abdomen and pelvis with
intravenous contrast of a 57-year-old male veteran with recurrent
fevers identifying hypoenhancing lesions, which are consistent
with a 9.2-centimeter (cm) abscess in the right hepatic dome (A)
and a 3.5 cm abscess in hepatic segment 4 (B) (black arrows).
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metronidazole were ordered, and interventional radiology (IR)
was consulted for drainage of his liver abscesses the next day.

The patient had no further fevers after drainage of his abscesses.

Drainage Gram stain was negative, and cultures showed no
growth during hospitalization. The infectious disease service
was consulted and recommended downgrading his antibiotics
from piperacillin/tazobactam to amoxicillin/clavulanate. On
hospital day five, the patient tested positive for Entamoeba
histolytica antibodies, which led to his final diagnosis of
amoebic liver abscess. He was restarted on metronidazole,
and paromomycin was initiated by the time of his hospital
discharge. It was ultimately thought that the patient had been
infected with E. histolytica on his prior military tours and
had a dormant cyst that was reactivated when started on the
infliximab infusions.

RESIDENT DISCUSSION (Dr. Chu)

Liver abscesses are primarily classified as either pyogenic
or amoebic depending on the cause. A pyogenic liver abscess
is the most common intra-abdominal organ abscess.* Most
pyogenic liver abscesses are polymicrobial, although enteric
Gram-negative bacilli and streptococci can commonly be
identified in abscess specimens.>® The disease generally occurs
in patients with predisposing factors such as diabetes mellitus,
hepatobiliary disease, or current proton pump inhibitor use.”®
Common clinical symptoms include fever, abdominal pain,
nausea, vomiting, and malaise, although fever and abdominal
pain are among the most frequently seen in patients.’

Amoebic liver abscesses are commonly caused by E.
histolytica, which is a protozoan parasite that is predominantly
found in developing regions. Over 100,000 annual deaths are
attributed to E. histolytica infection.'® When diagnosed in patients
living in more developed regions, those infected are likely to
be migrants from endemic regions or travelers to areas such as
Africa, Central and South America, Mexico, and South Asia,
where they have had contact with fecal contaminated sources
of food, water, and/or to a lesser extent, sexual transmission.'"'?
E. histolytica exists in two forms: the cyst form, which is the
infectious form that begins after ingestion; and the trophozoite
form, which is the invasive form of the disease that can cause
tissue inflammation and ultimately necrosis in intestinal sites
or sites such as the liver (the most common extra-intestinal
manifestation), brain, lung, or heart.'"'* Although most E.
histolytica infections are asymptomatic, symptoms are similar to
a pyogenic liver abscess. Symptoms may or may not also include
diarrhea, weight loss, and bloody stools, depending on whether
there is a concurrent intestinal infection.!!

The imaging test of choice for any liver abscess comes
down to ultrasound vs CT with IV contrast. Computed
tomography is considered more sensitive with up to a 97%
sensitivity.'* Subsequent work-up of a liver abscess seen
on imaging usually entails needle aspiration by IR for both
diagnostic and/or therapeutic purposes.' If pyogenic, Gram
stains will show leukocytes and bacteria. E. histolytica, on

the other hand, may be diagnosed by stool microscopy, stool
antigen testing, stool polymerase chain reaction, or serology.
Because most cases of amoebic abscesses may occur without
intestinal infection, there is a lower sensitivity to stool studies
and, thus, serology is preferred.>!!

In addition to drainage, antibiotic treatment is also
necessary. For pyogenic liver abscesses, antibiotic selection
starts with broad-spectrum coverage with empiric E.
histolytica coverage until the parasitic infection is ruled out.
This is most typically done with piperacillin/tazobactam with
metronidazole (to provide coverage for E. histolytica), or a
third generation or later cephalosporin with metronidazole,
and then tailored for coverage of aspirate growth cultures. The
type of treatment needed to eliminate E. histolytica depends on
the patient’s presentation. Asymptomatic patients are treated
with an intraluminal agent, such as paromomycin, iodoquinol,
or diloxanide furoate, to prevent disease progression and
transmission. Symptomatic patients, however, are treated with
an intraluminal agent after they have received systemic therapy
with a tissue active agent such as metronidazole.

FINAL DIAGNOSIS
Entamoeba histolytica liver abscess

KEY TEACHING POINTS

* Most Entamoeba histolytica infections are asymptomatic,
but symptomatic patients may have recurrent fever and
abdominal pain.

* Symptomatic patients require both an intraluminal agent,
such as paromomycin, AND a tissue active agent, such as
metronidazole, for elimination of the parasite.

» Undifferentiated fevers in the emergency department have
a broad differential. Consider using the fever of unknown
origin mnemonic I-MADE as a starting point.
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hydrothorax by point-of-care ultrasound.

cardiac views.

Introduction: Tension hydrothorax is an uncommon emergent condition in which hemodynamic
instability and respiratory compromise may occur. Emergency physicians may diagnose tension

Case Series: We discuss the key sonographic features assisting in identification. Four patients with
history of malignancy who were found to have tension hydrothorax exhibited the following common
ultrasound findings: massive, left-sided pleural effusion; complete, compressive atelectasis; and
shift of cardiac structures into the right hemithorax, resulting in right-sided probe placement to obtain

Conclusion: This is the first instance to our knowledge of point-of-care ultrasound findings in tension
hydrothorax to be described in the literature. [Clin Pract Cases Emerg Med. 2023;7(3):127-131.]

Keywords: tension hydrothorax; point-of-care ultrasound.

INTRODUCTION

Tension hydrothorax (TH) is a rare but life-threatening
condition caused by a large pleural effusion displacing
mediastinal structures including the heart, lungs, and great
vessels. This shift raises intrathoracic pressures causing
hemodynamic compromise. Due to tension physiology and
obstructive shock, patient presentations range from dyspnea
and orthopnea to shock and respiratory insufficiency.'

In adults the two most common causes of TH are
infectious or malignant processes, although many causes have
been identified.” The diagnosis is made based on clinical
suspicion and can be supported with imaging via chest
radiograph (CXR), point-of-care ultrasound (POCUS), or
computed tomography (CT). These modalities may show
hemithorax opacification or pleural effusion with contralateral
mediastinal displacement.

We describe four patients who presented to our emergency
department (ED) with TH with specific, unique cardiothoracic
ultrasound findings. To our knowledge, this is the first case
series of POCUS findings in TH.

CASE SERIES
Case 1

A 56-year-old male of Chinese descent without reported
past medical history presented to the ED with days of shortness
of breath and pleuritic chest pain. He was diagnosed with a
large left pleural effusion via outpatient CXR. Initial vital signs
were heart rate (HR) of 98 beats per minute (bpm), blood
pressure (BP) of 148/83 millimeters mercury (mm Hg),
respiratory rate (RR) of 18 respirations per minute (rpm),
oxygen saturation (SpO,) of 98% on room air (RA), and an oral
temperature of 98.6° Fahrenheit (°F). Physical exam showed no
distress with decreased breath sounds on left lung auscultation.
Laboratory studies were largely within normal limits, including
complete blood count, C-reactive protein (CRP), erythrocyte
sedimentation rate (ESR), and chemistry panel.

The CXR in the ED showed complete opacification of the
left hemithorax with rightward mediastinal shift. Thoracic
POCUS showed atelectatic lung within a large left pleural
effusion, and absent cardiac views from normal left chest
windows (Image 1). Chest CT confirmed a massive left pleural
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Image 1. Thoracic point-of-care ultrasound showing atelectatic
lung (thin arrow) within a large left pleural effusion (thick arrow),
and absent cardiac views from normal left chest windows.

effusion and complete left lung collapse causing rightward
mediastinal shift, with concern for a lingular mass. The patient
was admitted to the medical service, where an ultrasound-
guided thoracentesis removed a total of 3.8 liters (L) of
exudative fluid. Pathology of the biopsy from the lingular
mass confirmed stage [V adenocarcinoma. The patient was
discharged home with a chest tube in situ for close outpatient
follow-up.

Case 2

A 79-year-old female with past medical history of
hypertension (HTN), hyperlipidemia, chronic obstructive
pulmonary disease on home oxygen therapy, and metastatic
lung adenocarcinoma with brain metastases undergoing
chemotherapy, presented to the ED with sudden onset of
dyspnea. Initial vital signs were as follows: HR 75 bpm; BP
125/80 mm Hg, RR 18 rpm; SpO, 100% on 3L of oxygen via
nasal cannula (NC), which was increased from baseline
therapy; and an oral temperature of 97.8°F. Her physical
exam was significant for mild respiratory distress and
bilateral decreased breath sounds. Laboratory studies showed
white blood count (WBC) 18.2 x10%*/microliters (uL)
(reference range 4.0-10.5 x10%/uL), hemoglobin 9.7 grams
per deciliter (g/dL) (11.2-15.7 g/dL), D-dimer of 4,632
nanograms per deciliter (ng/mL) (0-316 ng/mL), CRP of
16.5 milligrams/dL (0.0-1.0 mg/dL), and erythrocyte
sedimentation rate ESR of 53 millimeters per hour (mm/hr)
(0-10 mm/hr). Arterial blood gas showed pH 7.39 (7.35-
7.45), partial pressure of carbon dioxide 50 mm Hg (35.0-
45.0 mm Hg), and partial pressure of oxygen of 108 mm Hg
(80.0-105.0 mm Hg) on 3L NC.

Point-of-care ultrasound revealed a large left pleural
effusion with rightward mediastinal shift and a plethoric

CPC-EM Capsule

What do we already know about this clinical entity?
Rare but life threatening, tension hydrothorax
occurs when large pleural fluid collections
compress and shift mediastinal structures, causing
hemodynamic instability.

‘What makes this presentation of disease reportable?
Tension hydrothorax is a rare complication of

large pleural effusion that can lead to life-threating

tamponade physiology and hemodynamic instability.

What is the major learning point?

Adjusting ultrasound probe positioning to the right
hemithorax can help decrease time to diagnosis and
treatment in emergent scenarios such as tension
hydrothorax.

How might this improve emergency medicine
practice?

If emergency medicine providers understand and
can quickly identify tension hydrothorax, it can help
prevent further complications or death.

inferior vena cava with minimal inspiratory collapse. Chest
radiograph showed complete left-sided opacification with
rightward mediastinal shift. Computed tomography
angiography of the chest demonstrated an enlarged left hilar
and subcarinal mass when compared to previous CT. New
findings included occlusion of the left mainstem bronchus;
compression of the mid-esophagus; collapse of the left lung;
and a large left pleural effusion. Treatment with thoracentesis
was considered but not performed due to the unlikelihood of
lung re-expansion and minimal therapeutic benefit. Ultimately,
the patient opted for comfort measures only and was
discharged to hospice.

Case 3

A 59-year-old male with history of metastatic
neuroendocrine cancer presented to the ED with his hospice
nurse for concern of increased dyspnea and decreased oral
intake. Initial vital signs were as follows: HR 118 bpm; BP
118/78 mm Hg; RR 20 rpm; SpO, 96% on 4L NC; and
temperature of 98.2°F. Physical exam was significant for rales
and diminished breath sounds throughout left lung fields.
Relevant laboratory studies were as follows: WBC 15.8 x10%/
uL (reference range 4.0-10.5 x10%/puL); lactic acid 4.4
millimoles [mmol]/L (0.4-2.0 mmol/L), lactate dehydrogenase
of 1,537 units/L (84-246 U/L); CRP 40.59 mg/dL (0-1.0 mg/
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dL), B-type natriuretic peptide 1,520 units/L (0-217 U/L);
troponin I 0.016 ng/mL (0.000-0.034 ng/mL); and D-dimer
812 ng/mL D-dimer units (0-316 ng/mL). Chest radiograph
revealed complete opacification of the left hemithorax with
rightward mediastinal shift. Point-of-care ultrasound showed
large, loculated, left-sided pleural effusion, rightward
mediastinal shift, and hyperdynamic left ventricular function
on echocardiography (Image 2).

On admission, interventional radiology was consulted for
palliative thoracentesis; however, the patient’s healthcare
proxy decided against invasive procedures, and he was
discharged to hospice.

Case 4

A 72-year-old female with a history of HTN and lung
cancer, undergoing chemotherapy, presented with bilateral
lower extremity swelling and dyspnea for one week. Initial
vital signs were as follows: HR 108 bpm; BP 170/99 mm Hg;
RR 20 rpm; SpO, 95% on RA; and an oral temperature of
98.6°F. Physical exam was significant for a tachypneic,
moderately distressed woman with biphasic wheezing and
diminished breath sounds bilaterally. Relevant laboratory
studies were as follows: platelet level of 132 x10° U/L
(reference range 150-400 x 103 U/L), aspartate
aminotransferase of 64 U/L (10-40 U/L), and D-dimer of
greater than 5,250 ng/mL (0-316 ng/mL). Chest radiograph
showed complete opacification of the left lung and enlarged
mediastinum, while POCUS showed a large, left-sided pleural
effusion and absent cardiac structures in the left hemithorax
(Image 3). The heart was visualized in the right hemithorax
showing a small pericardial effusion without evidence of
tamponade. Chest CT angiography showed right lower lobe
pulmonary embolism, left upper and lower lobe infiltrates, left
pleural effusion, and slight rightward midline shift. A bedside
thoracentesis removed 3L of straw-colored fluid, improving

Image 2. Point-of-care ultrasound in transverse view of the left
hemethorax depicting a large, loculated pleural effusion (thick arrow).

Image 3. Point-of-care ultrasound in sagittal view of the left
hemithorax showing a large, septated pleural effusion (thick
arrow) with compressive atelectatic lung (thin arrow).

both respiratory and hemodynamic status, but was
complicated by an iatrogenic pneumothorax. She received a
tube thoracostomy placed by interventional radiology and was
later discharged in stable condition.

DISCUSSION

A pleural effusion can be considered massive when fluid
accumulates to two-thirds or more of the hemithorax. Large
volumes of any fluid composition may compress and displace
structures within the mediastinum. This can trigger cascading
events of decreased venous return, impaired right-sided filling,
and diminished cardiac output, all resulting in hemodynamic
compromise. At this stage, pathophysiology of TH is
comparable to tension pneumothorax. The pleural space is
similar in pressure and dynamics as the pericardial space;
therefore, build-up in intrapleural pressure results in increased
pericardial space pressure. This causes tamponade physiology
and similar emergent hemodynamic instability.® For that
reason, assessment for tamponade physiology on POCUS is
imperative for early intervention and prevention of further
complications or death.

The most common causes of pleural effusions are
malignancy and infection.? Other potential causes are fluid
overload states as seen in heart or liver failure; pulmonary
embolism; congenital abnormalities; rheumatologic diseases;
trauma; or iatrogenic causes.>* Unusual causes include
disseminated endometriosis,’ gastric perforation,*$ and
ventriculopleural shunt.” Most of our cases had known
malignancy history, likely having malignant or paramalignant
causes of TH.?

Patients may present to the ED with normal or abnormal
vital signs. Despite its association with shock, TH patients
may present with either hypotension or hypertension.>
Malignant pleural effusions may arise over long periods,
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allowing for compensatory mechanisms such as fluid retention
and tachycardia.? Physical exam findings may show decreased
to absent breath sounds on the affected side, pleural rubs,
dullness to percussion’ with or without tracheal deviation, and
jugular venous distention.’

The modalities of physical assessment, radiographs,
ultrasounds, and CT imaging can diagnose pleural effusions;
each with its advantages and disadvantages. Chest radiographs
can show near or complete opacification of the affected
hemithorax and mediastinal shift. While quick and cost
effective, CXRs require more than 50 mL or 200 mL on
upright and supine radiographs, respectively, to detect pleural
effusions.'” Ultrasound can detect volumes as small as 5 mL
but more reliably 20 mL."" For this reason, physical exam
findings and plain films could be considered inferior in
diagnostic accuracy to ultrasound. Computed tomography can
help identify small pleural effusions, assess for complexity
such as loculations, and assess for concomitant pleural and
parenchymal pathology.'?

Ultrasound and CT are useful in characterizing,
quantifying, and assessing the complexity of the pleural
effusion. This information aids in differentiating between
transudative vs exudative, supplementary to pleural fluid
analysis, and may aid in diagnosing the ultimate cause.
Benefits of using POCUS over CT include accessibility,
efficiency, reliability, time effectiveness, low cost, safety with
lack of ionizing radiation and contrast material, and ability to
aid in procedural guidance.'

Fortunately for our cohort, our patients initially presented
hemodynamically stable. Several showed exam findings we
would expect with TH such as dyspnea or hypoxia. All
showed hemithorax opacification with mediastinal shift on
CXR. Point-of-care ultrasound consistently showed large
pleural effusions with atelectatic lung. Two cases had
abnormal cardiac ultrasound findings with hyperdynamic
function without evidence of tamponade.

All four patients in this cohort exhibited the following
POCUS findings: a large, left-sided pleural effusion with
compressive atelectasis, with left hemithorax devoid of cardiac
views; and rightward displacement of cardiac structures that
required repositioning of the transducer to the right parasternal
area to obtain adequate views. Additional findings seen in some
patients, which would be expected in cases of obstructive shock,
are dilation of the inferior vena cava (>2 centimeters) and
hyperdynamic echocardiogram findings.

Thus, it is vital to use POCUS to assess for tamponade
physiology, as early intervention may prevent further
complications or death. Jain et al, who describe a patient with
tension hydrothorax due to cirrhosis and portal hypertension,
had echocardiogram findings of right atrial and ventricular
collapse due to a large transudative pleural effusion. The
patient was emergently stabilized with a tube thoracostomy.’
Treatment for TH may require urgent vs emergent
thoracentesis or tube thoracostomy, dependent on

hemodynamic instability. Other cases of TH, regardless of
etiology, are treated similarly.'!

CONCLUSION

Clinicians should be cognizant of the following POCUS
findings associated with tension hydrothorax: large pleural
effusion; left hemithorax devoid of the heart; and rightward
cardiac displacement requiring right-sided probe placement in
search of possible tamponade physiology. In this scenario,
there are additional complications that may change immediate
management, such as evaluation for right heart strain, volume
status, and cardiac tamponade.

The authors attest that their institution requires neither Institutional
Review Board approval, nor patient consent for publication of this
case series. Documentation on file.
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Introduction: Ultrasound-guided nerve blocks are fast becoming a core part of opioid-sparing,
multimodal, acute pain management in the emergency department (ED) setting. The ultrasound-
guided erector spinae plane block (ESPB) has been shown to be effective in treating a variety of
musculoskeletal and neuropathic painful conditions in the ED.

Case Series: Here we report the effective use of the ESPB for pain control in four patients who
presented with acute abdominal pain related to biliary obstruction in a resource-limited setting.

Conclusion: The ESPB may be helpful in treating abdominal pain related to biliary obstruction,
which is a novel indication for this well-established technique. This application is particularly relevant
in resource-limited settings with significant delay in definitive surgical management. Further research
is needed prior to widespread adoption. [Clin Pract Cases Emerg Med. 2023;7(3):132—135.]

Keywords: Erector spinae block; regional anesthesia; multimodal pain control; ultrasound-guided

INTRODUCTION

Ultrasound-guided nerve blocks (UGNB) are a core
component of opioid-sparing, multimodal analgesia in the
emergency department (ED). The erector spinae plane block
(ESPB) is a technique that has been shown to be effective in a
variety of painful conditions. The use of this UGNB in the ED
was first reported in 2017 by Luftig et al. as an improved
alternative to the serratus anterior block for posterior rib
fractures.' Since that time, innovative clinicians are finding an
expanding list of indications where it may be used
successfully to treat visceral pain including pancreatitis,
appendicitis, and ureteral colic.>”’

There is continued uncertainty regarding the exact
mechanism of action of the ESPB. The most widely accepted
theory is diffusion throughout the fascial plane below the
erector spinae muscles and direct action on the ventral and
dorsal rami of the spinal nerves.® This provides a reasonable
anatomic basis for visceral pain relief as the visceral afferent

fibers join the spinal nerves just proximal to the bifurcation of
the ventral and dorsal rami, and there is likely some diffusion
of anesthetic deep to the erector spinae plane.

Here we present four cases where an ultrasound-guided
ESPB was used successfully for visceral pain control in a
spectrum of disorders related to biliary obstruction: biliary
colic; choledocholithiasis; and gallstone pancreatitis. To our
knowledge this is the first report of its use in the ED for pain
secondary to biliary obstruction.

CASE SERIES
Case 1

A 36-year-old male with no past medical history presented
to the ED of a Peruvian hospital for right upper quadrant
(RUQ) abdominal pain. He described seven days of
intermittent pain that had become constant and more severe
for the prior three days. On review of symptoms he also noted
dark-colored urine. On physical exam, the patient had jaundice
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and a positive Murphy’s sign. Laboratory results were notable
for elevated white blood cell (WBC) count, normal lipase,
elevated bilirubin, and elevated alkaline phosphatase. Point-
of-care ultrasound (POCUS) revealed gallstones and a dilated
common bile duct, concerning for choledocholithiasis.
Subsequent magnetic resonance cholangiopancreatography
confirmed the diagnosis of choledocholithiasis.

The patient’s ED course was complicated by severe
abdominal pain, subjectively rated 10/10, despite treatment with
100 milligrams (mg) intravenous (IV) tramadol and 1 gram (g)
of IV metamizol (a non-steroidal anti-inflammatory drug
commonly used in Peru). Given the patient’s refractory pain to
opioid and non-opioid I'V medications the decision was made to
perform an ultrasound-guided ESPB. A high-frequency linear
transducer was used to identify the transverse processes at the
sixth thoracic (T6) level. Bilateral ultrasound-guided ESPBs
were performed using 20-gauge Quincke spinal needles
(Becton, Dickinson and Company, Franklin Lakes, NJ) to inject
10 milliliters (mL) of 0.25% bupivacaine and 10 mL of normal
saline (NS) using an in-plane approach as shown in Images 1, 2,
and 3. Thirty minutes after the procedure the patient’s pain
reduced from 10/10 to 0/10 on the self-reported pain scale.

Case 2

A 25-year-old female, pregnant at 28 weeks estimated
gestational age, with a past medical history significant for
cholelithiasis, presented to the ED with RUQ abdominal pain.
Her pain was described as intermittent and colicky in nature,
having been present for one day, and associated with nausea
and vomiting. On physical exam, she had tenderness to
palpation in the RUQ without rebound or guarding. Lab exams
including WBC count, liver enzymes, and lipase were all

Image 1. Erector spinae plane block. The dotted line highlights
the needle traversing the erector spinae group muscles (labeled
ES) in a diagonal trajectory and abutting the posterior side of
the transverse process (labeled TP) with a hypoechoic wedge
emanating from the tip (asterisk), which is anesthetic spreading
along the erector spinae fascial plane.

CPC-EM Capsule

What do we already know about this clinical
entity?

The erector spinae plane block (ESPB) is an
ultrasound-guided regional anesthesia technique
useful for treating pain in the emergency department.

What makes this presentation of disease
reportable?

Here we report the successful use of the ESPB to
treat abdominal pain related to biliary obstruction,
which is a novel indication for this technique.

What is the major learning point?

The ESPB can be used to provide pain control for
patients with pain from biliary obstruction in the
emergency department.

How might this improve emergency medicine
practice?

The ESPB is a promising technique that expands
the tool kit for multimodal, opioid-sparing
analgesia in the emergency department.

within the normal reference range. Point-of-care ultrasound
was notable for multiple gallstones without signs of
cholecystitis or choledocholithiasis. The patient was diagnosed
with symptomatic cholelithiasis.

She continued to endorse severe abdominal pain,
subjectively rated as 10/10, despite receiving 2 g [V
metamizol. An ultrasound-guided, right-sided ESPB was
performed using 20 mL of 0.25% bupivacaine and 10 mL of
NS. Thirty minutes after the block her pain reduced to 2/10
severity, and she was subsequently discharged home.

Case 3

A 30-year-old female, with a past medical history pertinent
for gallstones and a prior episode of gallstone pancreatitis (10
months prior to presentation), presented to the ED with RUQ
abdominal pain and vomiting. Abdominal exam revealed
tenderness to palpation in the RUQ and a positive Murphy’s sign.
Lab exams revealed elevated lipase and hepatic panel dysfunction
with a classic cholestatic pattern. On POCUS, multiple gallstones
were visualized without signs of cholecystitis; however, the
common bile duct was not visualized. The patient was diagnosed
with presumed gallstone pancreatitis.

The patient continued to endorse severe abdominal pain,
rated 10/10 severity, despite receiving 100 mg of IV tramadol,
and 2 gm of IV metamizol. An ultrasound-guided ESPB on the
right side was performed at the T6 level using 20 mL of 0.25%
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Image 2. Demonstration of erector spinae plane block technique
with the patient in a seated position. Notice the following: 1)
ultrasound positioned in front of the operator within direct line of
sight; 2) cranial to caudal orientation of the needle (This can be
done cranial to caudal or caudal to cranial depending on operator’s
comfort and dexterity); and 3) direct in-line placement of the linear
high-frequency transducer for good needle visualization.

bupivacaine diluted with 10 mL of NS using a similar in-plane
approach as previously described. The patient’s pain decreased
to a 2/10 severity following the block. She was subsequently
admitted for definitive management with endoscopic
retrograde cholangiopancreatography followed by
laparoscopic cholecystectomy.

Case 4

A 29-year-old female with no significant past medical
history presented to the ED with a two-day history of RUQ
pain, associated with nausea and vomiting that started after
eating a meal of high fat content. She was noted to be
jaundiced, with a positive Murphy’s sign. Lab exams revealed
elevated lipase and a cholestatic pattern of liver dysfunction. A
POCUS exam demonstrated gallstones. The patient was
diagnosed with presumed gallstone pancreatitis.

The patient continued to endorse severe abdominal pain,
rated 9/10 severity, despite receiving tramadol 100 mg IV and

image 3. Demonstration of erector sinae Iane block technique
with patient in a lateral decubitus position.

metamizol 2 g IV. A right-sided, ultrasound-guided ESPB was
performed at the T6 level using 20 mL of bupivacaine 0.25%
diluted in 10 mL of NS using a standard in-plane approach.
Thirty minutes after the procedure the patient’s pain reduced
to a level of 2/10. She was subsequently admitted to the
hospital for endoscopic retrograde cholangiopancreatography,
followed by delayed laparoscopic cholecystectomy.

DISCUSSION

The ESPB was first described in 2016 by Forero et al. in
the anesthesia literature as an effective technique for
controlling thoracic pain.’ It was first used for rib fractures
and bone pain from metastatic breast cancer. Since its initial
description, the technique has gained widespread use in
postoperative regional anesthesia. Multiple randomized
controlled trials have shown it to be effective at reducing
postoperative opioid requirements in thoracic, spinal,
abdominal (including cholecystectomy), and breast
surgeries.' The ESPB technique has since firmly moved into
the realm of acute pain management in the ED, where it is
finding a growing list of reported indications. However, the
literature supporting its use in the ED remains limited. We
add this case series to support its use for control of visceral
abdominal pain in the ED, which is a new frontier for the
technique. When using ESPB for visceral pain there remain
several open technical questions: What is the optimal spinal
level for injection? What is the optimal volume of local
anesthetic? Is bilateral injection superior to right-sided
unilateral injection? Further study is needed to answer these
questions with certainty.

Control of acute pain is of paramount importance in the
practice of emergency medicine. The emergency physician is
charged with balancing the goal of patient-centered and
syndrome-specific pain control against the risks of
pharmacological analgesics, particularly the adverse effects
associated with opioid use. Ultrasound-guided nerve blocks
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have emerged as an important tool for achieving this goal.
Additionally, the American Academy of Emergency
Medicine and the American College of Emergency
Physicians recognize UGNBs as a core component of
multimodal analgesia in the ED.!"2

Performing an UGNB requires a baseline knowledge of
POCUS and procedural skills. The cases reported here were
performed by emergency physicians during their POCUS
fellowship training at a hospital in Peru that has a POCUS
fellowship training program, thereby limiting the ability to
generalize our findings to other settings with clinicians less
experienced in the use of POCUS.

Regional anesthesia techniques such as the ESPB are
particularly relevant in resource-limited settings. These
patients presented to an urban ED in Lima, Peru, where there
is often delay in definitive surgical management due to
resource limitations (e.g., case 1), and patients experience
extended ED boarding times. However, these conditions are
certainly not limited to Peru, and we believe this technique to
be very useful wherever it can be safely performed.

CONCLUSION

In this case series we report successful pain control of
visceral abdominal pain related to biliary obstruction with
ultrasound-guided erector spinae plane block, a novel
indication for this technique in the ED setting. This adds to the
mounting body of evidence that ESPB is a useful opioid-
sparing technique to control visceral pain in the ED. It is
particularly well suited to resource-limited settings, where
there may be a significant time delay prior to definitive
surgical management of various intra-abdominal conditions.
While use of this technique offers great promise to the
emergency physician, further research is needed to compare it
to other methods of pain control in terms of effectiveness and
safety, and to define the optimum technique in terms of
vertebral level, right sided vs bilateral, and the quantity of
local anesthetic instilled.

The authors attest that their institution requires neither Institutional
Review Board approval, nor patient consent for publication of this
case report. Documentation on file.
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Introduction: The use of paralytics during rapid sequence intubation (RSI) in patients with
myasthenia gravis (MG) remains a controversial topic in emergency medicine. Due to fewer
functional acetylcholine receptors, these patients can be both sensitive and resistant to different
types of neuromuscular blocking agents (NMBA). Their atypical sensitivity to non-depolarizing
NMBAs such as rocuronium can increase both the duration and depth of paralysis after its use at
typical RSI doses. However, the extent of rocuronium’s prolonged duration of effect in patients with
MG has yet to be quantified in an emergency department setting.

Case Report: We describe a case wherein a full RSI dose of 1.2 milligrams per kilogram of
rocuronium led to a prolonged 232-minute duration of paralysis in a patient with MG. This

sustained paralysis was suspected but only confirmed after the patient received the reversal agent
sugammadex. Once administered, an acute change in neurologic function was seen, and the patient
was emergently taken to the operating room for neurosurgical intervention.

Conclusion: When intubating patients with MG, many emergency physicians are aware that using
paralytics during RSI provides several challenges. If not properly dose-reduced, rocuronium may
exert its paralytic effects for up to four hours in patients with MG. This unique case highlights the
importance of personalizing care for this patient population before, during, and after RSI. [Clin Pract
Cases Emerg Med. 2023;7(3):136—139.]

Keywords: case report; rapid sequence intubation;, myasthenia gravis; rocuronium, paralytic.

INTRODUCTION Literature suggests that a dose reduction of 50-90% may

In patients with myasthenia gravis (MQG), the decision of still provide adequate neuromuscular blockade.'* This increase
which neuromuscular blocking agent (NMBA) to use during in sensitivity can impact the depth and duration of paralysis.
rapid sequence intubation (RSI), if any, is often controversial However, compared to other paralytics, the actual extent of
due to the atypical and unpredictable response to both these effects is not well known or reported with rocuronium
succinylcholine and rocuronium.'? Patients with MG have use.’ A one-time administration of 0.6-1.2 milligrams per
fewer functional acetylcholine receptors compared to other kilogram (mg/kg) of rocuronium during RSI has a 37-72 minute
patients. Therefore, a decreased sensitivity to the depolarizing duration of action in patients without MG.%” In the MG

NMBA succinylcholine is seen.® Adult patients may require up ~ population, the expected length of effect after RSI with a full or
to 2.6 times the normal induction dose for appropriate muscular  reduced dose in the emergency department (ED) is unknown.
relaxation. Contrastingly, patients with MG have an increased The uncertainty of rocuronium’s maximum duration of
response to non-depolarizing NMBAs such as rocuronium. action is likely due to prompt, continuous sedation following
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RSI and rare need for extubating patients with MG in the ED.
Additionally, all previously reported literature reporting the
duration of paralysis solely reflects the length of the associated
surgery and subsequent extubation.!*%° Due to this gap in
knowledge, emergency physicians are likely unaware of how
long their patients may be paralyzed following RSI with
rocuronium and how critical it is to reduce the dose when
using this NMBA for intubating patients with MG. We report a
case in which an ED patient with MG required sugammadex
administration for the reversal of rocuronium nearly four
hours after administration. This case report highlights the
special considerations that must be taken when caring for
these patients before and after endotracheal intubation.

CASE REPORT

A 66-year-old patient with a history of MG, chronic
lymphocytic leukemia, diabetes, hypertension, and thyroid
disease presented to the ED with altered mental status and
fevers after falling. Upon arrival, vitals were taken, and the
emergency physician performed the initial physical exam. The
patient was noted to be obtunded but responsive to painful
stimuli. Other than stating his name when asked, the patient
was unable to follow commands. His pupils were equal and
reactive bilaterally without ocular nystagmus. Given his
continued decline in mental and respiratory status, the patient
(estimated weight of 97.7 kg) was intubated in the ED with
etomidate 0.3 mg/kg and a full RSI dose of rocuronium 1.2
mg/kg. A propofol infusion was initiated at 20 micrograms/kg/
minute, and a computed tomography (CT) head was ordered.
The patient’s heart rate (HR) and blood pressure (BP) at that
time were 117 beats per minute (BPM) and 140/79 millimeters
of mercury (mm Hg), respectively. (See Table for summary of
patient’s ED course.)

Two hours after RSI, the emergency physician was made
aware of the following CT head results: acute right subdural
hematoma (SDH) measuring 1.5 centimeters with 12 mm shift,
downward transtentorial herniation, subfalcine herniation, and
uncal herniation. Shortly thereafter, neurosurgery was consulted
for neurosurgical evaluation. Approximately three hours after
RSI the patient’s continuous sedation was stopped, and a
bedside examination was performed by the neurosurgery team
20 minutes later. Prior to propofol discontinuation, the patient’s
HR was 100 BPM, and BP was 95/57 mm Hg. The patient had
no cough and was not opening his eyes. his pupils were
bilaterally reactive on examination.

The neurosurgeon then performed a bedside train of four
(TOF) to assess the patient’s level of paralysis. Train of four is
a peripheral nerve stimulation used as a qualitative assessment
of neuromuscular blockade. Electrical current is applied to the
peripheral nerve, and the reactive muscular twitches are
visually assessed. Train of four can be done at the ulnar or
facial nerve. The test sends four impulses with an output
between 10-70 milliamperes (mA). If a patient twitches 4/4
times, the patient is considered not paralyzed. If a patient

CPC-EM Capsule

What do we already know about this clinical
entity?

Emergency medicine physicians are aware
patients with myasthenia gravis have an atypical
response to paralytics when used during rapid
sequence intubation.

What makes this presentation of disease
reportable?

This case quantifies the longest duration of
paralysis ever reported when using rocuronium
for rapid sequence intubation in a myasthenia
gravis patient.

What is the major learning point?

Patients with myasthenia gravis must receive
personalized care when intubated with
paralytics, especially rocuronium, in the
emergency department.

How might this improve emergency medicine
practice?

Physicians in the Emergency Department are

now better equipped in managing patients with
myasthenia gravis during and after rapid sequence
intubation.

twitches 0/4 times, the patient is fully paralyzed. Two of four
twitches at maximum output would indicate partial paralysis.

His TOF was 0/4 in each upper extremity. The patient did
have one slight facial twitch with the stimulator maximized to
an output of 70 mA, indicating near-complete neuromuscular
blockade. At that time, sugammadex was ordered to determine
whether the patient’s examination was due to prolonged
paralysis from rocuronium or his acute SDH.

Nearly four hours (232 minutes) after 1.2 mg/kg of
rocuronium was given, sugammadex 4 mg/kg was administered.
A final physical examination was immediately performed by the
same neurosurgeon. The patient was found to have a motor
exam positive for bilateral upper extremity flexion and bilateral
lower extremity withdrawal and flexion. After these findings,
the patient was then taken to the operating room (OR) for
right-sided craniectomy and evacuation of their SDH. Thirty
minutes following sugammadex administration, the patient’s
HR and BP were 90 BPM and 77/39 mm Hg, respectively.

DISCUSSION
This case report describes the longest duration of paralysis
following rocuronium administration in the ED for RSl in a
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Table. Summary of Emergency Department Course.
13:05-13:15 15:40-15:45 18:35-18:55 19:31-19:33 19:44-19:50
Event Arrival to ED Rapid sequence Physical Physical Decision made
Physical exam #1 intubation exam #2 exam #3 to pursue OR
Medication Etomidate Propofol stopped Sugammadex
administration 30 mg (0.3 mg/kg) 400 mg
(4 mgrkg)

Rocuronium

120 mg (1.2 mg/kg)

Propofol started at

20 mcg/kg/min

Vitals BP 168/80 mmHg BP 140/79 mmHg BP 77/39-
HR 95 bpm HR 117 bpm 81/53 mmHg
RR 24 per min RR 14 per min

Temperature 39.4C (oral)
Oxygen saturation 96%

ED, emergency department; OR, operating room; mg/kg, milligrams per kilogram; mcg, microgram; BP, blood pressure; mm Hg, mil-
limeters of mercury; HR, heart rate; bpm, beats per minute; RR, respiration rate.

patient with MG. To assess neurologic function, our patient
required sugammadex for reversal of rocuronium 232 minutes
after administration. The change in physical examination after
sugammadex administration, indicating excessive prolonged
paralysis, highlights the challenges of using and dosing
rocuronium appropriately in this patient population. Our
patient’s clinical course and disposition drastically changed
after sugammadex was given. Currently, literature describing
rocuronium use followed by reversal with sugammadex in
adult patients with MG is in the OR setting only.'*310 We
believe this case report gives emergency physicians unique
guidance and reasoning into managing this patient population
peri-endotracheal intubation. It may also help explain any
unexpected neurologic changes, or lack thereof, seen when
managing these patients post-intubation.

Patients with MG have autoimmune destruction of
nicotinic acetylcholine receptors causing an unpredictable
hyper-response to the non-depolarizing NMBA rocuronium.
The effective dose varies between patients and has been
reported to range between 0.15 and 1.2 mg/kg. Fujimoto and
colleagues attempted to identify factors that would put MG
patients at risk of an increased response to rocuronium. They
found that patients with a lower baseline TOF and younger
age of MG diagnosis achieved adequate paralysis in the OR
with 0.15 mg/kg of rocuronium.® Unfortunately, as commonly
seen in the ED, neither of these factors were known in our
patient given the emergent need for intubation. While some
patients with MG achieve paralysis with a reduced dose of
rocuronium (0.15-0.3 mg/kg), others may require and safely
respond to a dose of 1-1.2 mg/kg.*%1°

Our patient was given 1.2 mg/kg of rocuronium to ensure
immediate, adequate paralysis for emergent RSI. Prior to the
current case report, the longest reported duration of paralysis
after rocuronium intravenous (IV) push ranged upward to 120

and 180 minutes, using a full and reduced RSI dose,
respectively.*® However, these times reflect the duration of the
elective procedure performed in the OR, not rocuronium’s full
duration of effect. Unlike the current case report, those cases do
not provide an accurate description of how long rocuronium’s
paralysis may realistically last after RSI in the ED.

Despite rocuronium having an unpredictable effect in
patients with MG, the ability of sugammadex to reverse this
paralytic may offset this unwanted pharmacologic property.
Sugammadex, first used for rocuronium reversal in a MG
patient in 2010, binds to and reverses the effects of non-
depolarizing NMBAs such as rocuronium and vecuronium.”!
This medication has a quick reversal time of less than five
minutes and does not carry a risk of inducing a myasthenic
crisis.'? Sugammadex dosing seems to be consistent between
patients with and without MG.

Dosing is determined by depth of neuromuscular blockade
based on TOF, dose of rocuronium used, and elapsed time
from non-depolarizing NMBA administration.” A typical dose
of 1.25-4 mg/kg should obtain sufficient reversal of
rocuronium in patients with MG after moderate to deep
neuromuscular blockade."'>!3 A dose of 16 mg/kg should be
reserved for rapid reversal immediately after rocuronium
administration.'”®* Adverse reactions include bradycardia,
hypotension, anaphylactic reactions, and urticaria.'* No
bradycardia was seen in our patient. However, hypotension
did occur as their BP declined from 95/57 mm Hg to 77/39
mm Hg after sugammadex administration. This reduction was
self-limiting, and no interventions were required.

Succinylcholine is an alternative NMBA that may be used
for RSI in patients with MG. However, the use of this
depolarizing paralytic comes with its own challenges. Since
myasthenic patients have fewer functioning acetylcholine
receptors, succinylcholine resistance is commonly seen.
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Rather than 1.5 mg/kg, a dose up to 2 mg/kg may be necessary
for adequate intubation conditions.> Additionally, maintenance
medications for MG such as pyridostigmine and rivastigmine
may prolong the neuromuscular blocking effects of
succinylcholine, as they inhibit an enzyme responsible for
metabolizing this paralytic.’ Due to the innate challenges of
using either rocuronium or succinylcholine for RSI in patients
with MG, some physicians may choose to withhold NMBAs
entirely. It’s reasonable to consider induction using IV
sedation, analgesia, and/or topical anesthesia without a NMBA
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Introduction: Internal carotid artery occlusion as a result of a septic embolism is a rare, commonly
fatal, complication of mitral valve infectious endocarditis. Prompt recognition of this condition by the
emergency physician may improve the chance of functional neurological survival.

Case Report: A 50-year-old male presented minimally responsive with a right gaze deviation, left
hemiparesis, and a score of 26 on the National Institutes of Health Stroke Scale. A point-of-care
echocardiogram showed a large mitral valve vegetation, and computed tomography angiography
demonstrated an internal carotid artery occlusion.

Conclusion: The emergency physician should consider this potentially life-threatening condition
and know the fundamental management recommendations once identified. [Clin Pract Cases Emerg

Keywords: septic embolism; infectious endocarditis; stroke; case report.

INTRODUCTION

Septic emboli occur when a blood vessel is obstructed,
typically as a result of a thrombus that travels from an infected
source. Following an ischemic stroke, the initial ischemic
insult often occurs from vascular occlusion; a second insult
can occur later if the embolism results in a nidus of infection.'
Over the last two decades there has been a steady rise in the
incidence of infectious endocarditis (IE). One study showed a
30% increase in the incidence of IE from 2000 to 2011,
thought to be due to the increase in implantable cardiac
devices, healthcare-associated infections, and the rise in
intravenous (IV) drug use.>* Infectious endocarditis is known
to cause ischemic stroke, but complete occlusion of the
internal carotid artery is extremely rare with only a few case
reports in the literature. We present a case of a middle-aged
male who presented with devastating neurological symptoms
in the setting of mitral valve vegetation and complete internal
carotid artery occlusion.

CASE REPORT
A 50-year-old male presented to the emergency
department (ED) via emergency medical services (EMS) after

being found minimally responsive in his bed at home by his
roommate. He had a prior history of mitral valve endocarditis,
IV heroin use, tobacco use, and atrial fibrillation on
anticoagulation. The patient was last witnessed in his normal
state of health the evening before his presentation to us. He
had been recently hospitalized at another local hospital for
methicillin-resistant Staphylococcus aureus bacteremia with
documentation of known mitral valve vegetations, but he had
left against medical advice 10 days prior. On arrival at our ED,
he was ill-appearing and in acute distress with a Glasgow
Coma Score of 8 (Eye 2, Verbal 2 Motor 4). The patient was
afebrile, with a heart rate of 140 beats per minute with an
irregular rhythm, blood pressure of 131/78 millimeters (mm)
of mercury, respiratory rate of 30 breaths per minute, and
pulse oximetry of 100% on a non-rebreather mask placed by
EMS. The patient’s blood sugar was reported as 167
milligrams per deciliter (mg/dL) on arrival.

The patient would occasionally groan but did not follow
commands. Cardiac exam was notable for tachycardia with an
irregular rhythm. Pupils were three mm, equal but sluggishly
reactive with a right conjugate gaze deviation. The patient
withdrew from pain in his right upper and lower extremities
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but did not localize to pain and had left-sided hemiparesis. His
score on the National Institute of Health Stroke Scale was 26.
During his previous hospitalization 10 days earlier the patient
was documented to have a normal neurological exam. Skin
exam showed pallor with scattered track marks on his upper
extremities. Point-of-care transthoracic echocardiogram (TTE)
(Image 1) showed a large mitral valve vegetation. Laboratory
data showed a leukocytosis of 30,900/mm? (reference range
4,500-11,000/mm?*) with neutrophilic predominance, plasma
lactate of 7.3 millimoles per liter (mmol/L) (0.5-2.2 mmol/L),
and an acute kidney injury with a serum creatinine of 3.48 mg/
dL (0.74-1.35 mg/dL).

Image 1 (eft) Point-of-care transthoracic echocardiogram in
the apical four-chamber and (right) parasternal long-axis views
demonstrating a large mitral valve vegetation (arrow).

A computed tomography (CT) without contrast and a CT
angiography of the head (Image 2) and neck were performed
demonstrating a right-sided internal carotid artery terminus
occlusion with poor leptomeningeal collateral flow to the right
cerebral hemisphere. Additionally, there were small areas of
hemorrhagic transformation in his bilateral hemispheres, right
greater than left.

The patient’s neurological state worsened, and the decision
was made to proceed with rapid sequence intubation. Broad-
spectrum antibiotics were also started. The patient was deemed
not to be a candidate for thrombolytics or embolectomy due to
the extent of vascular insult seen on his imaging. Shortly after
admission, two peripheral blood cultures grew Staphylococcus
aureus (time to positivity 6.6 hours). The patient was admitted
to the neuromedical intensive care unit and ultimately died from
his condition several days later.

DISCUSSION
Ischemic stroke can result from embolization of
endocardial vegetations to several locations including the

CPC-EM Capsule

What do we already know about this clinical entity?
Common risk factors for septic embolisms are
intravenous drug use, infectious endocarditis, and
prosthetic cardiac valves.

‘What makes this presentation of disease reportable?
Although septic emboli can occasionally cause large
vessel occlusions, complete internal carotid artery
occlusions rarely result from them.

What is the major learning point?

Timely identification and appropriate management
of septic embolism in high-risk populations

is crucial to prevent severe neurological
complications.

How might this improve emergency medicine
practice?

Consideration of this condition in patients
with known risk factors and new neurological
symptoms may lead to improved long-term
neurological outcomes.

Image 2. (Left) Computed tomography angiography of the head
demonstrating a decrease in attenuation and caliber distal to

the bifurcation (arrow) at the level of the internal carotid artery
terminus with faint intermittent contrast distally that quickly
dissipates. There is poor leptomeningeal collateral flow in the right
hemisphere. (Right) Acute right middle cerebral artery infarction
(circle) with slight effacement of the sulci and right to left shift with
faint peripheral petechial hemorrhage (arrow).

cerebral vasculature, spleen, kidney, and mesentery. In
addition to ischemic infarctions, disseminated disease can lead
to the formation of meningitis or intracerebral infection when
they propagate intracranially.’ Typically, septic emboli are
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small and affect more distal branches of the cerebral
vasculature. Rarely, larger vegetations embolize and occlude
more substantial blood vessels such as the internal carotid
artery or middle cerebral artery, resulting in debilitating
neurological symptoms. Strokes and transient ischemic attacks
account for between 40-50% of neurological complications of
IE.> Similar to strokes from a non-infectious source, the
clinical presentation of a patient will depend upon the culprit
vessel that is occluded.

It is important to note that despite the possibility of
undiagnosed atrial fibrillation being the sole cause of this
patient’s thromboembolism, his medical history and risk
factors made it far more likely that his presentation was
related to a septic embolism. To the best of our knowledge this
is only the sixth reported case of internal carotid artery
occlusions as a result of septic embolism from IE.®” Previous
cases have been reported primarily in the context of
mechanical thrombectomy retrieval.

In native cardiac valves, S. aureus accounts for between
30-35% of IE cases,® and carries an in-hospital mortality rate
between 15-30%.° A multicenter prospective study conducted
in 2011, which included 253 intensive care unit patients,
revealed the severe prognosis of neurologic events caused by
IE, with only one-third of patients surviving to discharge with
functional independence. '

A traditional stroke evaluation including CT head without
contrast and CT angiography of the head and neck should be
pursued to establish the degree of ischemic insult. In the ED,
TTE is recommended as the optimal modality for the initial
evaluation of IE by both the American Heart Association and
the European Society of Cardiology.!! Thrombolysis for large
vessel occlusions in the setting of IE is not frequently
implemented due to the high risk of hemorrhagic transformation
and lower rates of favorable outcomes,'? and this increased risk
is at least partly attributed to coexisting mycotic aneurysms. '
The Society of Neurointerventional Radiology recommends that
mechanical thrombectomy in patients with IE who suffer a large
vessel occlusion may be safe as the risks and benefits are similar
to those without IE.'*!* If a patient’s clinical presentation is
concerning for septic embolism, broad-spectrum antibiotics and
source control are the cornerstones of treatment and should be
given as soon as possible.

CONCLUSION

We present a rare case of an internal carotid occlusion
resulting from a septic embolism in the setting of infectious
endocarditis. This case is unique due to the extent of the
ischemic insult it caused. Septic embolism should be considered
in the differential diagnosis of patients with risk factors such as
IV drug use who present with new neurological symptoms. The
emergency physician should consider performing a point-of-
care ultrasound to look for valvular vegetations, initiating early
broad-spectrum antibiotics and source control as key early steps
in the management of these patients. Thrombolysis should be

avoided due to the risk of hemorrhagic transformation. In
certain patient populations, mechanical thrombectomy may be a
possible management option.

The authors attest that their institution requires neither Institutional
Review Board approval, nor patient consent for publication of this
case report. Documentation on file.
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neurologic dysfunction, and hyponatremia.

Introduction: Acute hepatic porphyrias (AHP) are a rare group of inherited disorders caused by
abnormal functioning of the heme synthesis pathway. Patients often present with diffuse abdominal pain,

Case Report: We present a case of a 25-year-old female who presented with AHP after implantation

of progestin birth control. The patient was confused, markedly tachycardic and hypertensive, and
complained of severe abdominal pain. Spot urine ordered during the emergency department workup was
later found positive for porphyrins and porphobilinogen (PBG).

Conclusion: Acute hepatic porphyrias typically present with nonspecific symptoms in young women and
are often overlooked in the acute care setting. Spot urine testing for PBG and urine porphyrins should be
initiated early in patients with clinical suspicion of AHP. [Clin Pract Cases Emerg Med. 2023;7(3):144—147 ]

Keywords: case report; porphyria; hemin; urine porphyrins.

INTRODUCTION

Acute hepatic porphyrias (AHP) comprise a rare group of
inherited disorders caused by abnormal functioning of the
heme synthesis pathway.' The dysfunction leads to the
accumulation of metabolites and subsequent neurovisceral
manifestations.! Heme is essential in the function of the
cytochrome P450 (CYP450) pathway. Induction via
medications such as sulfonamides, anesthetics,
anticonvulsants, or sex hormones can precipitate acute
attacks.' Patients often present with diffuse abdominal pain,
neurologic dysfunction, and hyponatremia.>* We present a
case of'a 25-year-old female who presented with AHP after
implantation of progestin birth control.

CASE REPORT

A 25-year-old female with a history of recent severe acute
respiratory syndrome coronavirus 2 infection presented to the
emergency department (ED) with altered mental status and
lower abdominal pain of several days’ duration. The patient
was confused and agitated but was redirectable. The patient’s
mother at bedside reported that her daughter had an episode of

urinary incontinence and appeared to be delusional. She
reported that the last time her daughter had acted similarly she
had a supposed spider bite to her finger. The mother reported
that the patient had fallen the previous day and struck her
head. She also reported that the patient had a etonogestrel (a
synthetic progesterone) birth control implant placed in her left
arm 10 days prior. She endorsed inability to sleep. The patient
denied any shortness of breath, constipation, back pain, fevers,
or chills.

The physical examination was limited due to acute
confusion, but vitals showed a blood pressure of 156/110
millimeters of mercury, a heart rate of 135 beats per minute,
and respiration rate of 26 breaths per minute. The patient was
noted to have a three-centimeter contusion to the right
forehead. Abdominal examination revealed a soft and flat
abdomen with intermittent voluntary guarding and no
localizable tenderness, rebound, or rigidity.

Our review of the medical chart revealed that the patient
had been seen at an outside hospital four days prior for similar
complaints and discharged from the ED. Medical records
showed she had a negative computed tomography (CT) of the
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abdomen and pelvis with intravenous (IV) contrast, negative
transvaginal ultrasound with Doppler, unremarkable speculum
exam, negative Chlamydia trachomatis and Neisseria
gonorrhoeae deoxyribonucleic acid probe, normal vaginal wet
mount, and unremarkable lab work. Her pain had been treated
and she was discharged with dicyclomine, ondansetron,
ibuprofen, and docusate sodium. She reportedly had difficulty
urinating despite having the urge and drinking plenty of water.

The patient was given droperidol 1.25 milligrams (mg)
IV and morphine 2 mg IV without relief. A set of CTs of her
head, neck, and abdomen were negative for acute pathology.
A qualitative urine drug screen was positive for cannabinoids
at a screening cutoff of 50 nanograms per milliliter (mL). A
clean catch urine sample was collected and found to be red
in color. The specimen tube was wrapped in Coban to protect
against light, and spot urine porphyrin was sent to an outside
facility for analysis. Her sodium was 118 milliequivalents
per liter (mEq/L) (reference range,135-145 mEq/L); 3%
sodium chloride continuous IV infusion at a rate of 50 mL/
hour (hr) was started after consultation with the nephrology
service. She was admitted to the intensive care unit under the
hospitalist service.

The patient remained acutely altered during her
admission, and cardiology placed her on carvedilol 12.5 mg
orally twice a day and clonidine 0.1mg/24hr transdermal patch
to control her hypertension and tachycardia. She complained
of weakness, and her creatine kinase was found to be over
5000 units/L (reference range, 30-145 U/L) on serial draws.
Coronavirus disease 2019 antibody immunoglobulin (Ig) G
was found to be positive, and the IgM was negative. An
autoimmune panel was significant only for a slightly elevated
anti-centromere antibody level. A work-up for
pheochromocytoma via CT abdomen was negative. Magnetic
resonance imaging with and without contrast did not reveal
acute pathology. Cerebrospinal fluid was drawn via lumbar
puncture, and testing for viral, bacterial, and fungal infections
was negative.

The results of the spot urine porphyrin test, which were
returned six days after admission, were significantly elevated
as shown in Table 1. Concern was raised that the

Table 1. The patient’s lab test values collected on the day of
admission show elevated porphyrins but were non-specific
findings. When clinically correlated with her symptoms they
increased the likelihood of an acute hepatic porphyria.

Spot Urine Porphyrins Patient Reference
value range
Coproporphyrin-I urine-CRT ratio 39 0-6 pmol/mol
Coproporphyrin-lll urine-CRT ratio 138 0-14 umol/mol
Heptacarboxylate urine-CRT ratio 4 0-2 pymol/mol
Uroporphyrin urine-CRT ratio 435 0-4 pmol/mol

CRT, creatinine; umol/mol, micromole per mole.

CPC-EM Capsule

What do we already know about this clinical
entity?

Acute Hepatic Porphyria is a rare disorder
caused by an inborn error of heme synthesis
and presents with a unique constellation of non
specific signs and symptoms.

What makes this presentation of disease
reportable?

Acute Hepatic Porphyria has rarely been reported
after implantation of progesterone birth control.

What is the major learning point?

How to recognize acute porphyria attacks and
how to initiate proper work-up and treatment
from the emergency department.

How might this improve emergency medicine
practice?

Early treatment of acute porphyria spares the
patient significant morbidity and diagnosis leads
to prevention of recurrent attacks.

progesterone implant had triggered her attack, and it was
removed the following day. The results of a 24-hr collection
of urine porphyrin and porphobilinogen (PBG) (returned
eight days after admission) were also elevated as shown in
Table 2, which confirmed the diagnosis of AHP. The patient
was started on dextrose 10% in water. Plasma porphyrins
were also tested and demonstrate elevated plasma porphyrins
of 34 nanomoles (nmol)/L (reference range, 0-15 nmol/L).
The patient had returned to baseline mental status but was

Table 2. The patient’s lab test values collected over a 24-hour period
show elevated porphyrins. Significantly elevated porphobilinogen is
highly sensitive and specific for acute hepatic porphyrias.

24-hr Urine porphyrins and Patient Reference
porphobilinogen value range
Coproporphyrin-I urine-CRT ratio 21 0-6 pmol/mol
Coproporphyrin-1ll urine-CRT ratio 66 0-14 pmol/mol
Heptacarboxylate urine-CRT ratio 10 0-2 pymol/mol
Porphobilinogen 24 hr 617.4  0-11 pmol/mol
Porphobilinogen per volume 233.0 0-8.8 ymol/mol
Uroporphyrin urine-CRT ratio 173 0-4 pymol/mol

CRY, creatinine; umol/mol, micromole per mole; Hr, hour.
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unable to ambulate. She was transferred to a tertiary care
center where she received four hemin infusions at 4 mg per
kilogram per day.

The patient had a prolonged hospital course after transfer
for a total of 33 days inpatient. She had severe weakness and
myopathy that prevented her from ambulating and required 14
days of inpatient physical therapy. She required 22 visits at
outpatient physical therapy over the course of three months
and subsequently suffered a second attack of porphyria five
months after the initial presentation, which resolved with four
days of hemin infusion. Genetic testing showed a positive
heterozygous hydroxymethylbilane synthase pathologic
mutation, which indicated a final diagnosis of acute
intermittent porphyria (AIP).

DISCUSSION

Acute hepatic porphyrias comprise a rare group of
genetic diseases caused by altered heme biosynthesis. The
four subtypes of AHP are AIP, variegate porphyria,
hereditary coproporphyria, and delta-aminolevulinic acid
dehydratase deficiency porphyria.! The most common is AIP,
with one carrier per 2,000 people in the Western population;
it is inherited as an autosomal dominant mutation with 10%
penetrance with an 80-90% female predominance.* It
typically presents in young women of reproductive age with
abdominal pain, hyponatremia, fatigue, confusion, and
stupor. Patients can experience hypertension and tachycardia
that can be life-threatening.!”* Insomnia is often an early
symptom of an AIP attack.’ Metabolic stressors and
cytochrome (CYP) P450 inducers, such as sulfonamides,
alcohol, and sex hormones, can precipitate acute attacks.®
Variegate porphyria and HCP can also present with
cutaneous blistering on light-exposed skin.!!

Acute hepatic porphyria can present after implantation of
progesterone birth control.” Progesterone is thought to be
responsible for cyclical attacks in women, but there is likely a
multifactorial cause involving individual variation in
progesterone metabolism and CYP450 activity. The risk for
potential complications and benefits of hormonal therapy
should be evaluated individually by a clinician, and hormone
therapy should be stopped if patients begin to experience
porphyria symptoms.>

Severe diffuse abdominal pain occurs in 90% of patients
and in the presence of normal imaging and lab results, making
diagnosis difficult.® Since patients often have a history of
repeat visits to the ED for undifferentiated abdominal pain
where they receive opioid analgesics, they may be suspected
of drug-seeking behavior. Cannabinoid hyperemesis syndrome
is becoming increasingly prevalent and may obscure the
clinical picture in patients who smoke marijuana.’ Accurate
and timely diagnosis of porphyria prevents the development of
long-term complications that include chronic kidney disease,
chronic hypertension, hepatocellular carcinoma,
polyneuropathy, depression, and anxiety.!°

Current recommendations for diagnosis of patients
suspected of AHP vary, but from the emergency physician’s
standpoint, a spot urine collection for both PBG and total
porphyrins is specific and sensitive enough to make the
diagnosis.!"!? Twenty-four-hour collection of urine is no
longer considered necessary for diagnosis and delays
treatment. The sample container should be protected from
light with a foil wrapping and frozen or refrigerated to protect
against degradation of light-sensitive compounds. Urine
porphyrin elevation occurs in many medical conditions and
must be correlated clinically to rule in AHP. Urine
discoloration is a common finding, but nonspecific. Second-
line testing of plasma porphyrins with fluorescence or
collection of fecal porphyrins can be conducted later to
differentiate the AHP subtype."!

Symptom control of the acute attack consists of [V
opioids, antiemetics, and anxiolytics. Beta-blockers are
commonly used to prevent tachycardia, arrhythmia, and
hypertensive crisis. Hemin therapy is the definitive treatment
in moderate to severe attacks and should be started after the
demonstration of typical symptoms of acute porphyria and
elevation of urine PBG."* Carbohydrate loading via dietary
intake or IV infusions at 300-500 grams per day can be used
during mild attacks or if hemin is not available locally, and
patients receiving infusions should be closely monitored for
hyponatremia. Any patient with an acute porphyria episode
with worsening symptoms or lack of improvement within one
to two days should receive hemin therapy.'*® Prophylactic
treatments for recurrent attacks include gonadotropin-
releasing hormone agonists, IV hemin, and subcutaneous
givosiran, which is a small interfering ribonucleic acid
medication causing degradation of the delta-aminolevulinate
synthase 1 enzyme.!" Our patient was advised to begin
prophylactic hemin or givosiran therapy should she experience
more than 4-6 attacks per year.

CONCLUSION

We present a case of a patient experiencing worsening
symptoms of AHP following progesterone birth control
implantation. Acute hepatic porphyria is one of a rare group of
diseases that typically present with nonspecific symptoms in
young women and are often overlooked in the acute care
setting.? Spot urine testing for PBG and urine porphyrins
should be initiated in patients with clinical suspicion of
AHP.'"'2 Symptoms are managed with IV analgesia,
antiemetics, and beta-blockers. Timely treatment via
correction of electrolyte imbalances and initiation of hemin
therapy prevents significant morbidity and mortality."*®

The authors attest that their institution requires neither Institutional
Review Board approval, nor patient consent forpublication of this
case report. Documentation on file.
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the emergency department (ED).

recovery after prolonged hospitalization.

Introduction: Lemierre syndrome (LS) is a rare condition with a high mortality risk. It is well described
in older children and young adults involving bacteremia, thrombophlebitis, and metastatic abscess
commonly due to Fusobacterium infections. Young, pre-verbal children are also susceptible to LS;
thus, careful attention must be given to their pattern of symptoms and history to identify this condition in

Case Report: A 12-month-old previously healthy boy with a recent diagnosis of acute otitis media
and viral illness presented to the ED with a complaint of fever. Additional symptoms developed at
the head and neck and were noted on subsequent ED visits. Advanced imaging revealed significant
lymphadenopathy and deep space inflammation extending to the mediastinum. Subsequent imaging
confirmed extensive sinus and deep vein thromboses, consistent with LS. Methicillin-resistant
Staphylococcus aureus (MRSA) was the only organism identified. After surgical debridement,
appropriate intravenous antibiotics, and heparin anticoagulation therapy, the patient experienced full

Conclusion: A febrile infant with multiple acute care visits and development of lymphadenopathy,
decreased oral intake, decreased cervical range of motion, and sepsis should raise suspicion for
Lemierre syndrome. The medical evaluation of deep neck spaces and deep veins should be similar
to that of older children and adults with LS, including advanced imaging of the head and neck.
However, medical management should particularly target MRSA due to its emerging prevalence
among infantile LS cases. Further research is necessary to determine the optimal management
strategies of LS for this age group. [Clin Pract Cases Emerg Med. 2023;7(3):148-152.]

Keywords: infant; pediatric; Lemierre; thrombus; thrombophlebitis;, MRSA; mediastinitis; case report.

INTRODUCTION

Lemierre syndrome (LS) is a well described condition
characterized by the triad of internal jugular (1J) thrombosis,
pharyngitis, and metastatic abscess due to septic emboli.
Patients classically present with fever and prolonged
pharyngitis with a deteriorating clinical course. Historically,
anaerobic pathogens, specifically Fusobacterium necrophorum
or polymicrobial infections, cause LS.' The median age of
patients with LS is 22 years old.> A minority of patients
present within the first decade of life (8%).

Although clinical diagnosis is typically made on signs
and symptoms with computed tomography (CT) of the head

and neck with intravenous (IV) contrast, it is critical to
ultimately obtain cultures of the affected sites. Depending
on the respective symptoms, imaging of other body areas
should also be evaluated for metastatic abscesses. For
example, there is documentation of septic emboli being
found in the brain, lungs, and, as in this case, the
mediastinum. Doppler ultrasound may enhance the
assessment of thromboembolic disease.

Emergency management strategies emphasize
cardiovascular resuscitation with IV fluids and broad-spectrum
antibiotics, particularly when considering bacterial causes
unique to LS. Early blood culture samples should be collected
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as they report positive in an estimated 86% of cases.® The role
of anticoagulation therapy for LS remains controversial.

CASE REPORT

A 12-month-old boy presented to the emergency
department (ED) with three days of fever. The mother was
concerned for the development of right-sided facial swelling
approximately three hours prior to presentation, increased
irritability, and decreased oral intake. There were no reported
gastrointestinal losses. The boy had an uncomplicated term
birth and was vaccinated as appropriate for his age. Two
weeks prior, he had completed a seven-day course of
amoxicillin for acute otitis media (Figure). One day prior, the

« CC: fever
Da(;ln(uil“ + Dx: acute otitis media
« Tx: amoxicillin x7 days
+ CC: fever x2 days
Dayo * Workup: urinalysis & urine culture
ED visit + Dx viral ilin
- VAL ess
#1 « Tx: supportive
» CC: fever x3 daysand right facial swelling
Day 1 - Workup: ultrasound head and neck , urinalysis
ED visit « Dx ticated submandibular lymphad hy, viral illness
#2 = Tx: supportive

* CC: fever x4 days, right facial swelling, imritability, d d oral intake, d d
neck movement
* Workup: elevated procalcitonin, elevated WBC, unremarkable chestradiograph
Day 2 « CT neck with IV com:ras( shows suppuram e versus necrotic lymph nodes
ED visit yngeal v changes, lymphad
#3 + Dx: deep spaceneck bactenal fection with diffuse infl y changes
- C  Otorhinol logy, cardiology, car surgery

. vancomycin,
« Disposition: intermediate care unit

* Tx IV cefepi

* Workup: CT chestwith IV contrast shows mediastinitis without fluid collection
= Echocardiogram: nommal cardiac function, no cardiac inflammation, no
vegetations, no pericardial effusion
* Tx: Operative incision and drainage with Penrose drain

= CC: fevers, neck induration
= Wi odmp ‘Wound culture grew methicillin resistant Staphylococcus aureus
Repeated CT neck and chestwith IV contrast: a right paratracheal abscess,
icular and p heal lymphad hy, and partial superior vena
cava thrombosis with signi i from theright sigmoid
sinus
Venous Doppler: absence of flow to right intemal jugular vein
s Tx surzxcal loration of neck and mediasti Drainage of purulent accumulation
from upper mediasti (ab: ) 1 vacs isted wound closure
= Penrose drain removed
» Infectious disease consult: addition of trimethoprim/sulfamethoxazole
* Dx: Lemierre Syndrome

= Disposition: intensive care unit

* Hematology consult:
= Tx: heparin infusion

*  Workup negative for intrinsic hypercoagulable state
+ Tx low-molecular-weight heparin
= Extubation, wound vacuum removed

* 4-week course of vancomycin completed inpatient
= Discharged with a 3-month course of enoxaparin

Figure. Timeline of events for an infant diagnosed with
Lemierre syndrome.

ED, emergency department; IMU, intermediate care unit; ICU,
intensive care unit; CC, chief complaint; Dx, diagnosis; Tx, treatment;
WBC, white blood cell; CT, computed tomography; /V, intravenous.
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What do we already know about this clinical
entity?

Lemierre syndrome (LS) is a rare Fusobacterium
bacteria oropharyngeal infection complicated
by septic thrombophlebitis typically affecting
adolescents and young adults.

What makes this presentation of disease
reportable?

This case describes an infant with extensive LS
with mediastinitis due to methicillin-resistant
Staphylococcus aureus (MRSA).

What is the major learning point?
Young children are also at risk for LS, but the
causative bacteria is more likely to be MRSA.

How might this improve emergency medicine
practice?

Lemierre syndrome on the differential diagnosis
for an infant with fever and lymphadenopathy will
guide with antibiotic selection and understanding
indication for neck computed tomography.

boy had visited a different ED with a complaint of “fever.” He
had a urinalysis not suggestive of a urinary tract infection.
After receiving antipyretics, he was discharged with
supportive care.

On evaluation, the patient’s core temperature was 101.2°
Fahrenheit (F), the peripheral pulse rate was 182 beats per
minute, the respiratory rate was 36 breaths per minute, and
pulse oximetry was 97%. He was a well-appearing and playful
child in no acute distress and with slight right-sided facial
swelling along the parotid region involving the mandible
without fluctuance, crepitus, or cutaneous findings. His
bilateral tympanic membranes were normal. His
cardiorespiratory evaluation was grossly normal except for
tachycardia, which was concordant with his fever. A soft-
tissue head and neck ultrasound demonstrated bilateral
submandibular lymph nodes, the largest measuring 2.7 x 1.5 x
1.5 centimeters (cm) on the right and 2.4 x 0.9 x 0.9 cm on the
left without organized fluid collection, cavitation, or abscess.
Such findings were presumed to be viral in etiology, and the
patient was diagnosed with uncomplicated viral lymphadenitis
and discharged with supportive management instructions.

The patient returned to the ED on his fourth day of illness
with parental concern about worsening irritability, new
avoidance of right-sided neck movement, and persistent fever.
In addition, he had decreased oral intake without choking,
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vomiting, or respiratory distress, with resultant decreased
urine output. His vital signs were as follows: temperature
102°F; blood pressure 118/75 millimeters of mercury,
respirations between 28-35 breaths per minute, and pulse
140-156 beats per minute. His physical exam showed new and
worsened right submandibular, submental, and cervical
lymphadenopathy with decreased neck range of motion.
However, he had a clear oropharyngeal exam and was
protecting his airway. On otoscopy, he had a right-sided serous
accumulation behind the tympanic membrane.

The basic metabolic panel was normal. His white blood
cell count was 14.9 x 10% microliters (uL) (reference range
5.5 x 10%/uL — 18 x 10%/uL), hemoglobin 10.2 grams per
deciliter (g/dL) (10.5-13.5 g/dL), platelets 315 x 10°/uL (133
x 10°/uL - 450 x 10°/uL), with 72.2% neutrophils (15.0-
40.0%). The whole blood lactic acid level was 1.5 millimoles
per liter (mmol/L) (0.5-2.2 mmol/L), while procalcitonin was
elevated at 0.78 nanograms ng/mL (normal high 0.10 ng/mL).

A chest radiograph was grossly unremarkable. Most
notably, computed tomography (CT) of the neck and soft
tissues with intravenous (IV) contrast revealed suppurative
versus necrotic lymph nodes along the right upper neck,
retropharyngeal phlegmonous/inflammatory changes, and fluid
tracking inferiorly toward the mediastinum concerning for
early mediastinitis (Image). Initial IV antibiotic management

Image. Computed tomography imaging of the neck with
intravenous contrast shows multiple enlarged lymph nodes in the
right upper neck with suppuration and/or necrosis; submandibular
edema/phlegmonous change; mass effect of lymph nodes; fluid
tracking inferiorly along the right neck extending to the superior
mediastinum; and retropharyngeal phlegmonous/inflammatory
changes (arrows). Right thrombophlebitis with occlusive clot
beginning at the right sigmoid sinus to the superior vena cava. A)
Axial view, B) sagittal view.

included vancomycin, cefepime, and metronidazole. The
patient underwent a venous Doppler of the bilateral upper
extremities in which the right IJ was not visualized. Complete
echocardiography demonstrated a normal cardiac structure and
no concerns for vegetations or pericardial effusion.

The patient was admitted to an inpatient step-down unit.
Phlegmon and mediastinitis were managed operatively with
incision and drainage by otorhinolaryngology (ENT). Wound
cultures grew methicillin resistant Staphylococcus aureus
(MRSA), and blood cultures demonstrated no growth.

Two days later, the patient acutely developed a worsening
induration along the neck and a new fever, prompting another
I'V-contrast CT image of the neck and chest. Concerning
findings included a right paratracheal abscess, supraclavicular
and paratracheal lymphadenopathy, and an occlusive clot
intracranially from the right sigmoid sinus that continued to
the right 1J, right facial vein, and into the superior vena cava.

The patient went to the operating room emergently with
ENT and cardiothoracic surgery for exploration.
Trimethoprim/sulfamethoxazole was added to his care based
on the recommendations of infectious diseases consultation.
The team drained a purulent accumulation (5-7 mL) from the
upper mediastinum and placed a transsternal, vacuum-assisted
wound closure. Despite the extensive inflammation of
surrounding structures, there was no cardiac or vascular
involvement. The patient received multiple combinations of
IV antibiotics during his hospitalization. Ultimately, the
sensitivities of MRSA detection determined that vancomycin
provided sufficient coverage.

A repeat venous Doppler ultrasound examination on the
same day as his second surgery revealed a persistent lack of
flow in the right 1J. The patient was started on heparin
infusion and eventually transitioned to low-molecular-
weight heparin with plans for a three-month anticoagulation
therapy. Hypercoagulable workups did not identify other
causes of thrombus.

Three months after discharge, a magnetic resonance
venogram and Doppler ultrasound showed normal blood flow.
Approximately eight months following his admission, he had
arepeat CT chest with IV contrast and CT angiography of the
head and neck that demonstrated full resolution of disease.
Since then, the patient has not experienced any complications.

DISCUSSION

Lemierre syndrome is a rare condition with high mortality.
The condition is well described in older children and adults
with classic presentation: sore throat or upper respiratory
symptoms with prolonged fevers; lethargy; neck pain;
lymphadenopathy; and sequelae of septic emboli. The
presentation of this infant was consistent with LS: recent
diagnosis of acute otitis media; lymphadenopathy; and
persistently high fever. While pre-verbal children cannot
describe pharyngeal pain, they commonly demonstrate it with
decreased oral intake indicative of acute pharyngitis (e.g.,
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herpangina or hand, foot, and mouth disease).* Although
lymphadenopathy of the head and neck in young children is
common and often benign, this patient developed restricted
neck mobility, which was concerning for occult deep space
infection of the head and neck and prompted further workup.
With appropriate imaging we identified diffuse inflammation
and extensive thrombosis.

Few cases of LS have been reported in young children/
infants. Like older patients, there are no known predisposing
risk factors. Based on the findings of a previous systematic
review, the top three sources of infection related to LS were
the tonsils (37%), upper respiratory tract (30%), and chest/
lower respiratory tract infections (25%)." In this case, we
believe that acute otitis media and an acute viral illness was
the likely infectious source in accordance with what was
described in previous medical evaluations. Head and neck
infections, such as otitis media, are known to be associated
with sigmoid sinus or other central venous thromboses,
especially in preschool age children.’

Fusobacterium necrophorum, which is part of the
normal anaerobic flora of the human oral cavity, is
classically implicated as a cause of LS in older children and
adults. However, a previous literature review reported that
Fusobacterium infections in children <two years old are rare;
only 12 cases in which Fusobacterium were the causative
agents of mastoiditis have been documented during a 40-year
period.® Another retrospective review from 2017 documented
six cases of LS secondary to MRSA in the pediatric
population, a third of which were in infants <one year old.’
Hence, MRSA is an emerging source of LS, particularly in
young children, and its preponderance coincides with the
growing incidence of MRSA in the community since the
early 2000s.” In our patient, MRSA was the only pathogen
isolated from cultures of suppurative mediastinal collections.
Our findings have direct implications on the
recommendations regarding initial antibiotic selection for LS
in young children.

As in older subgroups, this child underwent a CT with
contrast, which is the preferred diagnostic measure in LS to
visualize the extent or complications of local inflammation and
detect potential deep vein thromboses. He also received
multiple Doppler ultrasounds to evaluate the extent of the 1J
thrombus. Internal jugular and other deep vein thrombophlebitis
is diagnostic for LS.® However, the role of anticoagulation in
preventing the extension of septic thrombi in LS remains
controversial; some 64% of patient cases reported of LS
received anticoagulation mostly as an adjunct therapy.®

The therapeutic emphasis for LS, however, is infection
control over anticoagulation.® To date, there are no guidelines
for using anticoagulation in children with LS. Despite the
initial surgical intervention targeting the source control and
extensive clot burden, our patient’s clinical condition
deteriorated. Therefore, a hematology consultant helped to
guide the anticoagulation therapy recommendations for this

patient, initially with heparin and then with low-molecular
weight heparin. However, both short-term and long-term
implications of treating young children with LS with
anticoagulants are unknown.

Pediatric patients (66%) frequently require surgical
interventions for the management of LS, which involve
debridement, incision and drainage, and even exploratory
laparotomy.’ This child was diagnosed with retropharyngeal
phlegmon (14% of cases),! abscess, and mediastinitis, and
surgical interventions using ENT and cardiothoracic surgery
were required after the clinical condition worsened.

CONCLUSION

Diagnosis and management of Lemierre syndrome in
young children necessitates a deep understanding of the
various presentations and management strategies. One must
pay astute attention to a constellation of subtle symptoms in
presentation, including prolonged fever, lymphadenopathy,
decreased oral intake, restricted range of neck motion, and
multiple acute/subacute preceding healthcare visits. Rather
than the traditional emphasis on anaerobic and polymicrobial
antibiotic targets, the pathogen profile of young children with
LS may require more emphasis on MRSA coverage.

Lemierre syndrome is a complex condition that is better
understood and described in young adults and older children.
Further investigation is needed to understand the predisposing
factors for young children with LS and to employ optimal
management strategies for the youngest age group affected by
this condition.

The authors attest that their institution requires neither Institutional
Review Board approval, nor patient consent for publication of this
case report. Documentation on file.
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postoperative day 21 with no residual deficits.

Cases Emerg Med. 2023;7(3):153—-157.]

Introduction: Posterior reversible encephalopathy syndrome (PRES) is a reversible condition with
nonspecific neurologic and characteristic radiologic findings. Clinical presentation may include
headache, nausea, vomiting, altered mental status, seizures, and vision changes. Diagnosis

is confirmed through T2-weighted brain magnetic resonance imaging (MRI) showing bilateral
hyperintensities in the white matter of posterior circulatory regions.

Case Report: We report a case of PRES in a patient suffering from complicated diverticulitis.
Following medical management in the emergency department, the patient deteriorated, becoming
hypotensive and altered. Bowel resection under general anesthesia was performed. Postoperative
brain MRI demonstrated bilateral and symmetric T2 signal hyperintensities suggestive of PRES.
Following supportive treatment, the patient was discharged from the surgical intensive care unit on

Conclusion: It is important to recognize the nonspecific neurologic symptoms associated with
PRES. Emergency physicians should suspect acute PRES when managing patients with prolonged
or unexplained encephalopathy, while recognizing that hypertension need not be present. [Clin Pract

Keywords: posterior reversible encephalopathy syndrome; PRES; septic shock; case report.

INTRODUCTION

Posterior reversible encephalopathy syndrome (PRES)
(known also as posterior reversible leukoencephalopathy and
reversible posterior cerebral edema syndrome) is both a
clinical and radiological entity, since it is defined by
nonspecific neurologic symptoms and characteristic radiologic
findings. Clinical presentation of PRES may include headache,
nausea, vomiting, altered mental status, seizures, and visual
loss or disturbance. Initial findings may not be specific enough
to effectively raise clinical suspicion or confirm diagnosis. In
contrast, neuroimaging demonstrates characteristic transient
changes, and diagnosis is typically made based upon T2-

weighted magnetic resonance imaging (MRI) findings of
hyperintensities predominantly in the posterior white matter,
and less so in the surrounding cerebral cortex.

Although the cause of PRES is not clearly established,
dysfunction in cerebral autoregulation and degradation of the
blood-brain barrier has been posited.! Posterior reversible
encephalopathy syndrome is a mostly reversible condition, and
treatment should focus on alleviating the suspected underlying
cause. In rare instances, symptoms of PRES are not reversible,
and patients may suffer from cerebellar herniation and residual
neurologic deficits. Many reports have described PRES in the
setting of uncontrolled hypertension secondary to pre-eclampsia

Volume 7, No. 3: August 2023

153

Clinical Practice and Cases in Emergency Medicine


http://escholarship.org/uc/uciem_cpcem

PRES in a Patient with Septic Shock

Boccio et al.

and eclampsia, immunosuppressive therapies, renal
insufficiency, post-transplantation, and lupus,** in contrast-
related anaphylaxis and alcohol withdrawal,®as well as in the
postoperative setting following spinal surgery’ and
thoracotomy.® Less frequently reported are cases of PRES in the
setting of hypotension and various shock states. The etiology of
this hypotensive subset of patients may still be due to
dysfunction of cerebral blood flow; however, hypertension as a
primary mechanism is nonexplanatory.

This case report illustrates a novel presentation of PRES
diagnosed in a patient suffering from septic shock secondary
to complicated diverticulitis who required vasopressors and
surgical bowel resection under general anesthesia.

CASE REPORT

A 68-year-old female with a known history of
diverticulosis, hypercholesterolemia, and hypothyroidism
presented to our emergency department (ED) complaining of
three days of worsening abdominal pain. The pain was severe
in the lower quadrants and more so in the left lower quadrant.
Review of systems was notable for fever, chills, and diarrhea.
She denied any associated nausea or vomiting. In a past
exacerbation of her diverticulosis she had experienced lower
gastrointestinal bleeding. Her last colonoscopy had been
performed three years prior to date of presentation and showed
diverticula. Current medications included aspirin,
levothyroxine, atorvastatin, and ramipril. On physical exam,
the abdomen was diffusely tender and distended with
guarding. There were no other pertinent findings. Initial ED
vital signs were within normal limits, with the exception of an
elevated oral temperature that ranged between 99.0-102.9°
Fahrenheit throughout the ED course.

Computed tomography (CT) of the abdomen and pelvis
with iodinated intravenous contrast demonstrated a perforated
diverticulum in the sigmoid colon and showed local
extraluminal air. On admission, laboratory results revealed
mild leukocytosis (11,500/microliters [uL]) (reference range
4,000-11,000/ul) with increased neutrophils (9,400/ul)
(2,500-6,000/uL). There were also trace leukocyte esterase
and 5-10 white blood cells per high-power field found in
urinalysis. The patient was admitted to the surgical service for
observation and initially treated with piperacillin/tazobactam.

While inpatient, the patient’s clinical condition deteriorated
resulting in fluid-refractory tachycardia and hypotension. She
was intubated and taken to the operating room for surgical
resection of the perforated bowel under general anesthesia, and
a successful Hartman procedure was performed with minimal
blood loss. Postoperatively, the patient was maintained on
norepinephrine for hemodynamic support as well as fentanyl,
midazolam, and propofol for post-intubation sedation. During
her postoperative recovery, the patient failed to return to her
baseline normal mental status, becoming increasingly agitated,
delirious, and uncooperative. Soft physical restraints were
maintained on both wrists.

CPC-EM Capsule

What do we already know about this clinical
entity?

Posterior reversible encephalopathy syndrome
(PRES) has nonspecific neurologic and
characteristic radiologic findings typically
described in the setting of hypertension.

What makes this presentation of disease
reportable?

We present an unusual case of PRES in a
patient suffering from septic shock secondary to
complicated diverticulitis.

What is the major learning point?

Posterior reversible encephalopathy
syndromeshould be considered in the
differential of prolonged or otherwise
unexplained encephalopathy, even in normo-
and hypotensive patients.

How might this improve emergency medicine
practice?

Awareness of PRES should facilitate ordering

of appropriate neuroimaging, specifically brain
magentic resonance imagaing, allowing for
confirmation of characteristic radiologic findings.

A CT head without contrast was performed on
postoperative day 7 to investigate persistent mental status
changes and visual deficits. Multiple hypodensities in the
white matter of the posterior parietal and occipital lobes were
identified (Image 1).

The next day, MRI brain without contrast demonstrated
bilateral and symmetric T2-weighted signal hyperintensities
confined to the white matter of the posterior cerebral cortex
and cerebellum (Image 2).

The symmetrical nature of the abnormality and its
confinement to the posterior cortex made it highly suspicious
for PRES. Following the MRI, a 24-hour video
electroencephalogram study was performed, which showed
moderate diffuse cortical dysfunction and background
slowing. The patient continued to receive supportive measures
over several days and was discharged on postoperative day 21
with no residual neurologic deficits.

DISCUSSION

Posterior reversible encephalopathy syndrome is referred
to as a neurotoxic state characterized by variable clinical signs
and symptoms, unique radiologic features, and a general
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Image 1. Computed tomography head imaging performed on
postoperative day seven demonstrating multiple hypodensities in
white matter of posterior parietal and occipital lobes (arrows).

reversibility of condition. Acute PRES may present as severe
headache, nausea, vomiting, altered mental status, seizures,
stupor, and visual loss or disturbance.’ The relative complexity
and lack of specificity often make diagnosis difficult based on
clinical symptoms alone.

Despite the widely diverse clinical presentation of
PRES, its appearance on neuroimaging is better understood.
On T2-weighted MRI brain, PRES can be seen as bilateral
hyperintensities predominantly in the white matter of the
posterior cerebral hemispheres although asymmetrical and
partial image expressions are common. On diffusion-
weighted imaging modalities, such as T1-weighted MRI
brain, PRES is seen as hypointensities or isointensities
localized in the same regions.'® Affected regions are
hypoattenuating on CT head. Because findings on CT are
inconsistent, MRI has become the favored, if not essential,
imaging modality for the diagnosis of PRES."

Edema is predominantly present in focal regions of the
posterior circulation territories, although anterior circulation
structures of the brain are also involved: parietal or occipital
regions (98%), frontal lobes (68%), inferior temporal lobes
(40%), and cerebellar hemispheres (30%)."? In the cerebellar
hemispheres, three main patterns, and partial or asymmetric
expression of these patterns, have been noted:
holohemispheric watershed (23%); superior frontal sulcus
(27%); and dominant parietal-occipital (22%). Presence of
lesions in the basal ganglia, brain stem, and deep white matter

Image 2. Magnetic resonance imaging brain obtained

on postoperative day eight demonstrating T2-weighted
hyperintensities (arrows) localized to white matter of bilateral
posterior cerebral cortex (bottom) and cerebellum (top).

of the brain, including the splenium, is also indicative of
PRES." Findings have suggested that there may be a higher
incidence of atypical regions of involvement and uncommon
imaging manifestations than previously perceived, making the
radiologic presentation of PRES slightly more variable.®

The cause of acute PRES is not completely understood, and
explanations of the mechanism leading to brain edema have
been controversial. Controversy involves the role of
hypertension and whether the edema is cytotoxic or vasogenic
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in origin, resulting from hyperperfusion or hypoperfusion.
While most cases (70%) have been associated with systemic
hypertension, or, more accurately, a rapid rise in blood pressure,
a significant portion of patients have documented normal or
mildly elevated blood pressures.'* Diffusion-weighted MRI of
patients with hypertensive PRES suggests that the condition is
attributable to hyperperfusion leading to disruption of the blood-
brain barrier and resultant vasogenic edema, not ischemia nor
infarction." This theory suggests that the lesions seen in PRES
are caused by abnormal autoregulatory functions, which control
blood flow in the context of rapid increases in systemic blood
pressure. Failure in this mechanism leads to a breakdown of
endothelial cells in the cerebral vasculature, and the increased
permeability leads to interstitial and vasogenic edema and
increased intracranial pressure.’

Left untreated, vasogenic edema will progress to cytotoxic
edema, ischemia, and infarction of brain tissues. Management
strategies should be initiated early and focused on treating the
underlying cause while eliminating exacerbating factors.
Supportive care and symptom management are paramount.
Hydration, electrolyte correction, airway monitoring and
protection, and ventilatory support should be considered,
especially if the patient is altered, obtunded, or suffering from
status epilepticus.'® If hypertension is believed to be the main
cause, antihypertensives should be administered and blood
pressure must be continually monitored.

When cytotoxicity is suspected, the dosage of the
offending agent should be lowered, and medication may need
to be withdrawn completely. In the case of pre-eclampsia and
eclampsia, emergent delivery of the fetus is recommended.
Pro-inflammatory states such as sepsis should be managed
with antibiotics, hemodynamic management, and
corticosteroids. There are currently no clinical trials assessing
the efficacy and safety of hyperosmolar therapies in PRES.

CONCLUSION

We have presented the case of an adult female suffering
from septic shock secondary to complicated diverticulitis who
developed posterior reversible encephalopathy syndrome. This
case highlights the need to recognize the nonspecific
neurologic symptoms associated with PRES and encourages
emergency physicians to consider the diagnosis when
approaching the differential of altered mental status. It is
important to note that hypertension need not be present, as a
subset of patients with PRES may be normotensive or
hypotensive. Sepsis and septic shock are very common
presentations in the ED setting, and encephalopathy must be
considered a sign of end organ dysfunction.

It is plausible that acute PRES in septic shock patients
exhibiting signs of encephalopathy is underdiagnosed due to a
lack of clinical suspicion and unawareness of the disease
process. For patients with prolonged or otherwise unexplained
alteration in mental status, awareness and rapid ordering of
appropriate neuroimaging will allow for confirmation of

characteristic radiologic findings and prevent misdiagnosis,
unnecessary testing, and delays in treatment. Reversible with
appropriate treatment, PRES requires early recognition;
diagnosis is crucial to prevent the complicating factors
associated with prolonged PRES, specifically cytotoxic
edema, brain ischemia and infarction, and death.

The authors attest that their institution requires neither Institutional
Review Board approval, nor patient consent forpublication of this
case report. Documentation on file.
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Introduction: Acute epiglottis is a rapidly progressive, potentially life-threatening infection causing
inflammation of the epiglottis and adjacent supraglottic structures.'? Since the introduction of the
Haemophilus influenzae vaccine, the incidence of pediatric cases has decreased dramatically
while adult instances have increased.'* Likewise, the etiology has changed considerably with the
increasing prevalence of other causative bacterial and viral pathogens.™

Case Report: We present a novel case of acute epiglottis secondary to infection with the severe
acute respiratory syndrome coronavirus 2. This case report highlights the changing landscape of
epiglottitis and the importance of airway assessment.

Conclusion: Present-day epiglottitis differs greatly from our traditional understanding. Numerous
etiologies beyond Haemophilus influenzae now afflict adults predominately. As a clinically significant,
novel complication of coronavirus disease 2019, acute epiglottitis is a life-threatening airway
emergency. Emergency physicians must maintain a high index of suspicion, especially given the
evolving clinical landscape. Early airway assessment with nasopharyngolaryngoscopic is critical.
[Clin Pract Cases Emerg Med. 2023;7(3):158—160.]

Keywords: airway emergencies; epiglottitis; coronavirus disease 2019; case report.

INTRODUCTION

Acute epiglottis is a rapidly progressive, potentially
life-threatening infection causing inflammation of the
epiglottis and adjacent supraglottic structures.'” Since the
introduction of the Haemophilus influenzae type b (HiB)
vaccine, the incidence of pediatric cases has decreased
dramatically while adult instances have increased.' Likewise,
the etiology has changed considerably with the increasing
prevalence of other causative bacterial and viral pathogens.'*

The novel viral illness coronavirus 2019 (COVID-19),
caused by the severe acute respiratory syndrome coronavirus
2, has become a global pandemic infecting over 676 million
people worldwide since December 2019.> While extensive
pulmonary disease is a known sequela of COVID-19
infection, extrapulmonary manifestations have been observed
as well, including coagulopathies and cardiovascular

complications.®® This is only the second case report in the
emergency medicine (EM) literature of COVID-19 epiglottitis,
a novel complication with particular relevance to EM
practice.”!? Furthermore, it highlights the importance of
emergency physician airway assessment and management.

CASE REPORT

A 25-year-old male presented to an outside emergency
department (ED) with gradual onset flu-like symptoms,
odynophagia, and shortness of breath over the preceding
three to four days. Initial physical examination revealed no
uvular swelling, oropharyngeal exudate, stridor, wheezing,
or respiratory distress. Inflammatory markers were notable
for a leukocytosis of 21.5 thousand per cubic millimeter (K/
mm?®) (reference range 4-11 K/mm?®) and an elevated
C-reactive protein of 11.8 milligrams per deciliter (mg/dL)
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(0.0-0.4mg/dL). The initial treating clinician suspected a
deep space neck infection and ordered computed topography
(CT) imaging of the neck, which demonstrated edematous
thickening of the epiglottis and mucosal hyperemia
consistent with acute epiglottitis. Given a reported penicillin
allergy, the patient received intravenous (IV) clindamycin
(600 mg) and was transferred to our academic institution for
otolaryngology evaluation.

On arrival, the patient was tachycardic but otherwise
hemodynamically stable. Examination was notable only for a
muffled voice. The emergency physician (EP) performed an
immediate bedside nasopharyngolaryngoscopic (NPL)
examination. Given the concern for imminent airway
compromise, the EP preloaded a 6-0 endotracheal tube onto
the scope. The NPL demonstrated severe swelling of the
epiglottis and arytenoids with near complete upper airway
obstruction (Video 1). The EP performed an immediate awake
intubation using ketamine (2mg/kilogram [kg] IV). Following
intubation, the patient received dexamethasone (10 mg IV),
vancomycin (20 mg/kg IV), and ceftriaxone (2 grams IV) and
was admitted to the intensive care unit. Prior to administering
ceftriaxone, the EP confirmed a remote history of a
questionable rash to penicillin. Therefore, the EP deemed the
cephalosporin safe and appropriate.

The following lab tests were negative: HIV types 1 and 2
antibody and p24 antigen; hepatitis B viral surface antigen;
hepatitis C viral antibody and ribonucleic acid; streptococcus
rapid screen; monoscreen; blood, throat, and sputum cultures;
and rapid influenza type A and B antigens. A respiratory
pathogen panel was negative for other viruses. A
nasopharyngeal reverse-transcription polymerase chain
reaction swab (Luminex Corporation, Austin, TX) was
positive for COVID-19.

The patient improved clinically and was extubated on
hospital day five. The inpatient team discontinued the steroid
and antibiotics and discharged the patient home on hospital
day seven without complications.

DISCUSSION

Prior to the advent of the HiB vaccination, traditional
doctrine considered epiglottitis a predominately pediatric
diagnosis. However, acute epiglottitis is now two to eight
times more common in adults.? Currently Streptococcus
pneumoniae and Staphylococcus aureus are the most
frequent causative agents, typically secondary to direct
inoculation or bacteremia.'*'*!> Other less common
etiologies include fungal and viral organisms, granulomatous
and lymphoproliferative conditions, traumatic and thermal
injuries, and toxic ingestions. '

Adult epiglottitis presents a diagnostic challenge. Given
the anatomic airway dissimilarities, children typically
present in respiratory distress with drooling and in a tripod
position, whereas adults demonstrate less severe atypical
signs and symptoms'? with sore throat, odynophagia, and

CPC-EM Capsule

What do we already know about this clinical
entity?

Airway compromise is a known complication
of epiglottitis and is associated with a higher
morbidity and mortality.

What makes this presentation of disease
reportable?

Epiglottitis secondary to coronavirus disease
2019 is an emerging complication of which
emergency physicians (EPs) need to be aware.

What is the major learning point?

Since the advent of the Haemophilus
influenzae type b vaccine, the clinical
presentation of epiglottitis has changed.
Adults are more frequently affected and often
have atypical presentations.

How might this improve emergency medicine
practice?

Increased awareness of the changing clinical
landscape of epiglottitis will facilitate EPs
recognition of this clinical entity.

dysphagia being the most common.!'**!3-1* Stridor, drooling,
and voice changes are present in fewer than 60% of
cases.!"*1315 Furthermore, adults have a more indolent course
compared to the acute decompensation common among the
pediatric population.>'* Our patient presented similarly.
Physical examination and plain films lack adequate
sensitivity.!>!? In fact, lateral neck films have a false
negative rate over 30%, and the classic “thumbprint sign” is
present in less than 80% of cases.!*!*!¢ While computed
tomography with intravenous contrast of the neck has
sensitivities between 88-100%, patients may be too unstable
for transport.>!>!%!” Nasopharyngeal laryngoscopy has a
sensitivity of 100% and facilitates assessment of disease
severity as well 131418

Using the National Emergency Departments Sample
database, Hanna et al retrospectively reviewed over 33,000
cases of adult epiglottitis from 2007-2014 and found that less
than 1% of patients had a laryngoscopic assessment or airway
intervention in the ED, highlighting the lack of recognition of
this condition.'” Nonetheless, practice patterns vary. A more
recent, single-center retrospective study determined that 55%
of patients had an airway assessment in the ED.!3 However,
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only three cases had an EP perform the evaluation.'
Nasopharyngolaryngoscopy is often unavailable, or training is
limited in the ED. In such instances, EPs must involve
otolaryngology or anesthesiology early in the assessment of
suspected epiglottitis. Study results have varied, with findings
that indicate 8-50% of patients will require intubation with
10-33% requiring surgical intervention.>*!#!518 In the
aforementioned single-center study, 17% of patients needed an
advanced airway, 25% of which were surgical.?

Anticipating an advanced airway is challenging.
Numerous studies have attempted to determine risk factors
associated with airway interventions. Immunocompromised
patients and those with diabetes, as well as patients presenting
with hypoxia, stridor, voice changes, and airway edema,
typically require emergent airway management.*!+!518.20
Mortality ranges between 1-20%, but upper airway obstruction
is associated with a five-fold increase in mortality,'3413-15:.19-20
Therefore, anticipating an airway emergency is critical in
suspected cases of epiglottitis.

CONCLUSION

Present-day epiglottitis differs greatly from our traditional
understanding. Numerous etiologies beyond H. influenzae
now afflict adults predominately. As a clinically significant,
novel complication of COVID-19, acute epiglottitis is a
life-threatening airway emergency. Emergency physicians
must maintain a high index of suspicion, especially with the
changing clinical landscape. Early airway assessment is
critical in suspected cases.

Video 1. Nasopharyngolaryngoscopic video of edematous
epiglottis and arytenoids obscuring visualization of airway.

The authors attest that their institution requires neither Institutional
Review Board approval, nor patient consent forpublication of this
case report. Documentation on file.
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Introduction: Acute focal bacterial nephritis is an underdiagnosed condition. It clinically resembles
acute pyelonephritis. If unrecognized and undertreated, it may progress into complications (kidney
abscess and scars). Contrast-enhanced computed tomography (CT) reveals specific images of the
disease and is considered the gold standard to make the diagnosis.

Case Report: A 63-year-old male patient with solitary kidney presented with symptoms compatible
with acute pyelonephritis. Kidney ultrasound was not conclusive. Because of persisting high-grade
fever not resolving after 48 hours of antibiotics, a contrast-enhanced CT was then performed,

and the diagnosis of acute focal bacterial nephritis was made. A repeat CT after three weeks of
intravenous (IV) antibiotics showed marked improvement of the intrarenal lesions, and a fourth week
of IV antibiotics was dispensed.

Conclusion: Diagnosing acute focal bacterial nephritis is important (particularly in a patient with
solitary kidney). This will dictate the therapy duration. Unlike acute pyelonephritis, acute focal
bacterial nephritis requires at least three weeks duration of antibiotics to avoid progress into
further complications. [Clin Pract Cases Emerg Med. 2023;7(3):161-164.]

Keywords: acute focal bacterial nephritis; acute lobar nephronia; case report.

INTRODUCTION mass are detected. Acute focal bacterial nephritis usually
Acute focal bacterial nephritis (AFBN) was first affects one kidney and, rarely, both kidneys. We report here a

described by Rosenberg et al. in 1979.! It is defined as focal case in which AFBN is described in a patient with solitary

areas of non-liquefactive necrosis in the renal cortex that can kidney successfully managed by a long course of antibiotics.

involve one (focal) or more lobes (multifocal).>* Acute focal

bacterial nephritis is considered to be a complicated form of CASE REPORT

acute pyelonephritis (APN) and lies on the spectrum between A 63-year-old male diabetic patient presented to the
APN and renal abscess. It remains underdiagnosed in both emergency department (ED) on two consecutive episodes. In
adults and children. The main reason for underdiagnosis is the  the first presentation, he reported chills and dysuria for a few
clinical similarity between APN and AFBN, and failure to days but was not febrile. He reported slight right flank pain.

order imaging. Contrast-enhanced computed tomography (CT) He had been seen in a private clinic a few days before this
provides the most sensitive and specific images of AFBN, i.e.,  presentation. At that time, he was febrile and received

poorly enhancing, wedge-shaped lesion in the kidney. antibiotics. The most important element in his medical history
Ultrasonography can be helpful if nephromegaly or a focal was a left nephrectomy done in 2007 following a complicated

Volume 7, No. 3: August 2023 161 Clinical Practice and Cases in Emergency Medicine


http://escholarship.org/uc/uciem_cpcem

Acute Focal Bacterial Nephritis in a Patient with Solitary Kidney

Guella et al.

course of kidney stone and infection. Therefore, he was
classified as a mild case of APN and was discharged home on
oral antibiotics for seven days.

Three days later, he again presented to the ED. This time,
he had high-grade fever (40.1° Celsius) and severe right flank
pain. There was no frank hematuria, nausea, or vomiting. On
examination he had severe tenderness of the right costovertebral
angle. His laboratory results showed leukocytosis (20,000/
microliter (uL) (reference range: 4,000-10,000/uL) with
markedly elevated C-reactive protein (196 milligrams (mg)/L
[<10 mg/L]) and procalcitonin (6 nanograms (ng)/mL [<0.15
ng/mL]). Kidney ultrasound confirmed the left nephrectomy
with compensatory hypertrophic right kidney and no gross
abnormalities apart from a rim of perinephric fluid. The urinary
bladder was well distended with normal wall thickness. There
was no evidence of mass, sludge, or stone. The prostate was of
normal volume.

Blood and urine cultures were taken in the ED, and the
patient was admitted as a case of APN and started
empirically on meropenem at a dose of 1 gram three times
daily as his kidney function was normal (creatinine was 105
micromoles [umol]/L; reference range: 62-115 pmol/L).
After 48 hours of antibiotics, the patient remained febrile
with no improvement of the costovertebral tenderness. At
this time, we received the results of the urine and blood
cultures, which revealed an extended spectrum beta-
lactamase (ESBL) Escherichia coli sensitive to meropenem.
All these elements prompted a request for contrast-enhanced
CT, which showed right renal ill-defined cortical hypodense
areas with poor enhancement compatible with the diagnosis
of multifocal bacterial nephritis (Image).

The patient’s condition improved after another 48 hours of
meropenem. We then discharged him on ertapenem since its
once daily administration is more convenient for outpatient
treatment than the three daily doses of meropenem. A repeat
contrast-enhanced CT after a three-week course of antibiotics
revealed a remarkable improvement of the kidney lesions

Image. Contrast-enhanced computed tomography showing in “A”
a wedge-shaped lesion with decreased enhancement (arrows),
and in “B” marked improvement after three weeks of antibiotics.

CPC-EM Capsule

What do we already know about this clinical
entity?

Acute focal bacterial nephritis (AFBN) is
underdiagnosed in adults as it resembles
clinically acute pyelonephritis (APN).

What makes this presentation of disease
reportable?

We report a case of AFBN in a solitary kidney
that if not diagnosed would have exposed the
patient to serious complications

What is the major learning point?

Diagnosing AFBN is easily made by contrast-
enhanced computed tomography. A minimum
three-week course of antibiotics is needed to clear
the renal lesions.

How might this improve emergency medicine
practice?

This case may help raise awareness and lower
the threshold of suspicion for AFBN, particularly
since APN is a common presentation in the
emergency department.

(Image). We decided to prescribe an additional week of
ertapenem considering his severe condition and solitary
kidney. After that, the patient was followed up monthly in the
outpatient clinic and remained completely asymptomatic after
six months of follow-up with normal kidney function.

DISCUSSION

Most cases of acute pyelonephritis are first seen in the
ED. As AFBN shares with APN similar clinical presentation, it
is seldom considered. Therefore, the patients do not proceed
for imaging and are typically treated as outpatients for a short
duration. Imaging is ordered only when nonspecific symptoms
dominate the presentation, including nausea, severe vomiting,
and abdominal guarding, mimicking other clinical
conditions.** Therefore, the diagnosis of AFBN may be
delayed or even not considered. This is clearly shown in the
study of Campos-Franco et al. The same expert radiologist
retrospectively reviewed the images of 377 patients admitted
at one hospital with APN over a five-year period. The
diagnosis of AFBN was missed in 57 cases (prevalence of
15.1%) based on the ultrasound findings of renal focal
mass(es) of decreased or, less frequently, increased
echogenicity and decreased vascularity on Doppler or when
contrast-enhanced CT revealed one or multiple wedge-shaped
areas of decreased kidney density.®
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Kidney ultrasound is the imaging of choice in children for
its non-invasive nature, lack of radiation, and ability to detect
congenital urological abnormalities. However, nephromegaly
or the presence of an ill-defined focal mass may be missing.
Saito et al reviewed AFBN cases in children seen in their
facility from 2008-2011. They found that seven of 11 children
had false negative renal ultrasound. The diagnosis of AFBN
was made after contrast-enhanced CT, and the authors deemed
CT to be indispensable for the diagnosis.” In adults as well,
ultrasonic anomalies may be lacking while contrast-enhanced
CT findings are characteristic.®

In a recent systematic review reporting data from 138
cases, kidney ultrasound was performed in addition to CT and/
or magnetic resonance imaging (MRI) in 41% and had a
sensitivity of 91%. The diagnosis was confirmed solely by
ultrasound in 20% of the cases, and 52% had their diagnosis
confirmed by contrast-enhanced CT and/or MRI.’ Jiao et al. in
their retrospective analysis of the data of 238 adult patients
diagnosed with AFBN by contrast-enhanced CT, ultrasound
identified nephromegaly in only 52 patients (21.85%) and a
hypoechoic focal mass in two patients (0.84%), indicating that
the sensitivity of ultrasound for AFBN diagnosis was probably
not satisfactory.’ In our case, which to our knowledge is the
first report of AFBN in a patient with solitary kidney,
ultrasound did not show any focal mass, and the diagnosis was
made by contrast-enhanced CT.

Our case highlights some aspects that should trigger the
ordering of a contrast-enhanced CT, which is the gold
standard for diagnosing AFBN. Many authors have tried to
find potential markers or symptoms that would orient toward
AFBN. Among these symptoms, fever present in 98% of the
cases was found to be of higher grade (above 39° Celsius)
and to persist for a longer period in AFBN than in APN.%° In
our patient, fever was not present during the first
presentation, which made AFBN an unlikely diagnosis.
However, the patient had fever prior to this presentation
when he visited a private clinic, and he received antibiotics
for a few days. This may explain the absence of fever and the
confusion in reaching a proper diagnosis. Symptoms during
the second presentation were more serious and prompted
further investigations.

In the management of AFBN, the duration of antibiotics
therapy is important to consider. A treatment period for two
weeks or less, as in APN, would be insufficient and may lead
to further complications, particularly abscess formation and
fibrosis.!®!! In pediatrics, it was clearly shown that a minimum
of three weeks is mandatory for successful treatment of
AFBN.">" Cheng et al observed 17% treatment failure with
two weeks therapy duration vs 0% treatment failure with three
weeks of antibiotic therapy."® In adults, the optimal treatment
period is not known, but in general the three- to four-week
duration as in pediatrics is followed.” We documented by CT
the clearance of the focal lesions in the kidney after at least a
three-week period of therapy.'* In our current case with

solitary kidney, important multifocal lesions, and positive
culture of ESBL E. coli, we opted for a longer treatment
period with intravenous ertapenem for four weeks. We believe
that this case should alert emergency physicians to have a
lower threshold for AFBN suspicion, as the diagnosis of
AFBN indicates the need for a longer duration of antibiotics.

CONCLUSION

This case illustrates the usefulness of contrast-enhanced
CT in diagnosing acute focal bacterial nephritis, particularly in
patients with solitary kidney. Indeed, a longer treatment
duration than in acute pyelonephritis should be considered to
avoid further complications. Our observation confirms the
recommendation that at least three weeks of antibiotics are
required to clear the intrarenal infection process.

The authors attest that their institution requires neither Institutional
Review Board approval, nor patient consent for publication of this
case report. Documentation on file.
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Introduction: Weakness is a common symptom that within itself does not indicate a specific
diagnosis. Recreational inhalant use such as nitrous oxide (NO) may not often be disclosed.
Additionally, professional or occupational history, such as being a dentist or dental assistant, should
be determined because of higher reported rates of NO misuse." Nitrous oxide can cause vitamin B,
deficiency and resulting neuropathy. Nitrous oxide toxicity can have a wide variation of presentations
with or without laboratory abnormalities or remarkable imaging findings, which can further complicate
a diagnosis of weakness secondary to NO use.

Case Report: A 33-year-old female presented to the emergency department with progressive
bilateral leg numbness and objective weakness after repeated recreational NO use. After an
extensive workup, she was found to have vitamin B,, deficiency and an electromyography study
consistent with myeloneuropathy, despite normal imaging. She was prescribed high-dose vitamin B,
therapy and stopped using NO. One year after diagnosis, our patient maintained NO sobriety and
had near-complete resolution of prior neurologic deficits.

Conclusion: The use of recreational inhalant and the patient’s occupation should be considered
when a patient presents with weakness. Obtaining vitamin B,, and methylmalonic acid levels should
be considered for diagnosis. However, NO-induced neuropathy can be seen in patients with normal
vitamin B,, and methylmalonic levels and patients do not always have abnormal imaging findings.
The healthcare team should consider the varied presentations and findings of substance-induced
conditions such as NO toxicity. [Clin Pract Cases Emerg Med. 2023;7(3):165-167.]

Keywords: Vitamin B,, neuropathy; nitrous oxide; weakness; case report.

INTRODUCTION diagnosis and treatment of underlying neurological pathology.
Weakness is a common presenting chief complaint of Neurotoxicity from NO is a potentially reversible condition

patients seeking care in the emergency department (ED), that can be treated with appropriate vitamin B,

making up an estimated 10% of annual visits.> One under- supplementation and abstinence from NO use.

recognized cause of weakness is recreational use of inhalants.

Nitrous oxide (NO) use is increasing, particularly among CASE REPORT

music festival and club attendees with a prevalence of 38% in A 33-year-old woman employed as a warehouse associate

2014.3 While weakness is a vague complaint with a broad without significant past medical history presented to the ED

differential, careful history-taking and consideration of with bilateral lower extremity weakness that had been

substance use and occupational history can assist in the progressive for one month. The patient reported that symptoms
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initially began as a “pins and needles” sensation in her feet that
slowly progressed to a “heavy” sensation and difficulty
walking. She denied recent trauma, illness, or pain and
disclosed she regularly huffed 20-30 “balloons” of NO two to
three times a month. On physical exam, she had normal vital
signs, cranial nerve function, and rectal tone. She had decreased
bilateral lower extremity strength with decreased sensation to
pinprick, vibration, and pain to the mid-abdomen with full
sensation and strength preserved in her upper extremities. In
addition, she had a positive Lhermitte’s sign and Romberg test
with diminished, 1+ patellar and Achilles reflexes with 2+
brachioradialis, and biceps and triceps reflexes bilaterally. The
patient was admitted to the neurology ward.

Laboratory results obtained after admissions were notable
for a decreased vitamin B, level with an elevated
methylmalonic acid level without macrocytosis, normal levels
of intrinsic factor without antibodies, and unremarkable
cerebrospinal fluid studies with normal inflammatory and
infectious markers. Folate and copper levels were also found
to be normal. Radiographic findings including contrasted
magnetic resonance imaging brain and spine were normal.
Electromyography studies did not suggest demyelination;
however, they were abnormal and suggestive of
myeloneuropathy in the setting of vitamin B, deficiency from
NO use.

The patient was administered high-dose vitamin B,
injections (1,000 micrograms daily) with significant clinical
improvement. The patient was discharged home on day three
of hospitalization with a walker and outpatient physical
therapy. At eight-week neurology follow-up, the patient was
able to ambulate independently with 5/5 strength in bilateral
hip flexors with negative Romberg. The patient had full
resolution of symptoms one year after initial onset. She
maintained sobriety from NO, and her vitamin B , and
methylmalonic acid levels have remained normal.

DISCUSSION

Vitamin B, is a fat-soluble enzyme found in animal
products. Once absorbed, vitamin B , becomes an essential
cofactor for enzymes involved in deoxyribonucleic acid,
fatty acids, and myelin synthesis; thus, B , deficiencies can
present with hematological or neurological deficits. Vitamin
B,, is an important cofactor in the conversion of
methylmalonyl-CoA to succinyl-CoA (Figure). In patients
with vitamin B, deficiencies, levels of methylmalonic acid
and homocysteine levels accumulate and are thought to
damage myelin, resulting in neurologic deficit.* Nitrous
oxide, also known as “laughing gas,” is an odorless gas that
is used recreationally for euphoric effect. Nitrous oxide
causes permanent oxidation of vitamin B, rendering it
useless as a cofactor for essential enzymatic processes
resulting in deficiency, which can present as a
myeloneuropathy or subacute combined degeneration of the
spinal cord.’ In a systematic review conducted by Garakani

CPC-EM Capsule

What do we already know about this clinical entity?
Nitrous oxide can cause vitamin B, deficiency.
vitamin B, is an essential enzyme for neuronal
health and deficiencies can present with
neurological deficits.

What makes this presentation of disease reportable?
The patient presented had vitamin B, deficiency

and an electromyography study consistent with
myeloneuropathy, despite normal imaging.

What is the major learning point?

Neurotoxicity from nitrous oxide use can vary in
clinical presentations, laboratory findings and
imaging findings. High dose Vitamin B therapy is
the treatment.

How might this improve emergency medicine
practice?

Recreational inhalant use and occupational
exposure should be considered in patients presenting
with weakness regardless of normal imaging.

et al., 72 of 91 patients presented with neurological sequelae,
with radiographic findings in 39 of those 72 patients.
Vitamin B , deficiency was reported in 52 of the 72 patients,
and elevated methylmalonic acid and homocysteine levels
were reported in several patients.®

Recent studies report recreational NO use has been
increasing, and NO toxicity can have varied presentations
and recovery of neurological symptoms.*® When
symptomatic, vitamin B, levels can be low as in this case;
however, neurological symptoms can still occur in patients
with normal vitamin B, levels.® Neurological manifestations
can include ataxia, paresthesias, polyneuropathy, subacute
combined degeneration, or myelopathy. Patients can also
present with psychiatric manifestations such as
hallucinations and delirium.’

CONCLUSION

Neurotoxicity from nitrous oxide use can present with a
wide variety of clinical presentations, laboratory findings, and
imaging findings. While neurological deficits can vary in
severity and in recovery, supplemental vitamin B , and
complete cessation of NO use is the recommended treatment.
As previously noted, symptomatic weakness does not lend
itself to a specific diagnosis and requires the clinician to
maintain a broad differential including atypical causes such as
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nutritional deficiencies, nutritional toxicities, occupational
exposure, or inhalational drug use.

The authors attest that their institution requires neither Institutional
Review Board approval, nor patient consent for publication of this
case report. Documentation on file.
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Introduction: Tissue plasminogen activator (tPA), commonly used for treatment of acute ischemic
stroke, is associated with life-threatening bleeding intracranially as well as surrounding the airway.

Case Report: A 78-year-old year old male who presented with stroke symptoms and after tPA
administration developed a retropharyngeal hematoma requiring intubation and surgical intervention.

Conclusion: Numerous threats to the patient’s airway can develop after tPA administration. While
angioedema is the most common cause, it is important to be prepared for other causes related to
hemorrhage. [Clin Pract Cases Emerg Med. 2023;7(3):168-171.]

Keywords: Retropharyngeal hematoma, tissue plasminogen activator, stroke, airway, hemorrhage.

INTRODUCTION

The risk of hemorrhage after tissue plasminogen activator
(tPA) administration in the treatment of acute ischemic stroke
is well known, with intracranial hemorrhage the primary
concern.! Tissue plasminogen activator has also been known
to cause airway compromise due to angioedema, occurring in
1.3-5.1% of patients.>* While rare, there have also been
reported cases of tPA administration leading to hemorrhage
causing airway compromise through lingual hematoma and
thyroid hemorrhage.**

Head trauma within the prior three months and other major
trauma within 14 days as contraindications to tPA
administration are Class III, level of evidence C and class IIb,
level of evidence C recommendations, respectively.' This is
because tPA administration comes with the possibility of
worsening or recurrence of traumatic bleeding leading to
exsanguination, hemorrhagic shock, or significant hematoma
formation due to uncontrolled bleeding. Neck trauma is often

associated with clinically insignificant retropharyngeal
hematomas, but in rare instances it may be severe enough to
cause airway obstruction.”® Retropharyngeal hematomas may
also be confused for angioedema in certain clinical settings after
tPA administration, given that angioedema is a well-documented
phenomenon and thus is high on the differential. We present the
case of a hemorrhagic airway obstruction resulting from tPA
administration in the setting of minor trauma.

CASE REPORT

A 78-year-old male with a history of hypertension and
hyperlipidemia came to the emergency department (ED) due
to right-sided arm weakness. He was initially found on the
floor by family after falling out of bed. He could not recall
specifically whether he had been weak prior to the fall or if he
had fallen and then become weak. Upon arrival to the ED, he
was last known normal approximately 94 minutes prior. On
exam, the patient had right-sided facial weakness, right upper
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extremity drift, and right lower extremity drift for a National
Institutes of Health Stroke Scale (NIHSS) score of five.

Computed tomography (CT) of the head showed no acute
finding and no intracranial hemorrhage. The CT of the cervical
spine, given his fall, showed multilevel degenerative but no
acute findings (Images 1 and 2). A CT angiogram showed
severe stenosis of the proximal right vertebral artery with
occlusion at the V2 segment with retrograde filling at V4
level. His labs on arrival were unremarkable. He was
administered tPA approximately three hours after his last
known normal.

The patient improved significantly after tPA administration,
with resolution of his facial asymmetry and right lower
extremity drift, and improvement in his right upper extremity
drift for an NIHSS of 1. However, three hours later while
holding in the ED, he complained of difficulty breathing. He
was tripoding with labored respirations, stridor, and tachycardia,
saturating 70% on room air and then 80% on nonrebreather
mask. The circumference of his neck was also visibly
expanding alarmingly. The initial concern was tPA-induced
angioedema, and he was given methylprednisolone,
diphenhydramine, and famotidine empirically. However, on
examination of the patient’s upper oropharynx, there was no
visible evidence of mucosal swelling. He was unable to protect

Image 1. Sagittal slice of the computed tomography of

the patient’s cervical spine prior to administration of tissue
plasminogen activator. The arrow identifies the level of the
patient’s anterior longitudinal ligament rupture and source of his
future bleeding.

CPC-EM Capsule

What do we already know about this clinical
entity?

Fibrinolytics can cause hemorrhage. Tissue
plasminogen activator (tPA) can cause
angioedema and airway compromise.

What makes this presentation of disease
reportable?

This relatively rare cause of airway
compromise after tPA administration has not
been previously reported in the literature.

What is the major learning point?

Be aware of sources of bleeding other than

the brain, other threats to the airway than
aniogedema, and the risks after fibrinolytics in
all trauma, even minor cases.

How might this improve emergency medicine
practice?

This case report highlights the potential for
post-fibrinolytic complication even after
minor trauma.

his airway, and given his worsening respiratory status he was
emergently intubated by the emergency physician without
waiting for a response to medical intervention. During
intubation, there was significant narrowing of the patient’s
posterior oropharynx and larynx.

Repeat head CT did not show any bleeding, but given his
stiff, swollen neck and deep oropharyngeal swelling, a CT soft
tissue of the neck was obtained, which showed a large
retropharyngeal hematoma. Image 3 depicts magnetic

Image 2. Bilateral sixth cervical vertebra pedicle fractures
(arrows) on arrival (left) and post-intubation (right). This image
shows the initial subtle fractures that appear similar to vascular
channels compared to the clear fractures after intubation.
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Image 3. Sagittal slice of magnetic resonance imaging of

the patient’s retropharyngeal hematoma, demonstrating total
occlusion of the airway at the midline. The endotracheal tube can
be visualized above and below the hematoma at this slice. The
arrow identifies the ruptured anterior longitudinal ligament and
source of the patient’s hematoma. The cervical 5-6 disc space is
noticeably wider when compared to cmputed tomography imaging
obtained before administration of tissue plasminogen activator
(Image 1).

resonance imaging of the hematoma. Otolaryngology was
consulted, and tPA reversal was initiated with cryoprecipitate.
While planning incision and drainage and
tracheostomy, the otolaryngologist noticed a cervical spine
fracture that was missed on the initial non-contrast CT
cervical spine imaging at arrival due to its subtle
appearance (Image 2) and the CT soft tissue neck after
intubation, as the radiologist had focused on the soft tissue
and prevertebral hematoma. The patient was placed in a
cervical collar, and radiology reviewed the imaging
obtained after intubation, finding a C4 spinous process
fracture, widening of the C5-6 anterior disc space
suggesting disruption of the anterior longitudinal ligament,
C6 right transverse process fracture, and bilateral C6
pedicle fractures. Magnetic resonance imaging (MRI) of
the cervical spine confirmed the C5-6 anterior longitudinal
ligament rupture, which appeared to be the source of the
retropharyngeal hematoma. Neurosurgery was consulted.
The patient then underwent incision and drainage of the
retropharyngeal hematoma and tracheostomy, followed
immediately by C5-6 open reduction, anterior diskectomy,
arthrodesis, and anterior instrumentation. The patient did
well postoperatively. There was no further bleeding. An MRI

of the brain obtained postoperatively showed new, right-
sided cerebellar infarctions.

DISCUSSION

Major trauma is a relative contraindication to tPA
administration.' In this patient who had suffered a minor fall
from a height of several feet, cervical fractures and signs of a
ligamentous injury were subtle and missed on initial
presentation. However, given his significant right-sided
weakness and an initially benign interpretation of the CT of
the cervical spine, the benefits of tPA administration were
determined to outweigh the risks.

Retropharyngeal hematomas are common in trauma
patients, especially in the setting of cervical injuries. It has
been reported that up to 60% of patients with cervical injury
had widening of the prevertebral space, suggestive of
retropharyngeal hematoma.” However, airway obstruction
due to retropharyngeal hematoma occurs in only 1.2% of
patients.® Hyperextension injuries of the cervical vertebrae
can cause tearing of the longus colli muscle or anterior
longitudinal ligament, which was identified as the likely
source of bleeding in this patient.”!° Fractures of cervical
vertebrae may also damage surrounding soft tissue and tear
small branches of vertebral arteries; however, no contrast
extravasation was noted on this patient’s CT angiograms for
his stroke evaluation.'

Tsao et al. performed a systematic review of traumatic
retropharyngeal hematoma cases, discovering that 68% of
patients with retropharyngeal hematomas had an associated
cervical spinal injury, including cervical spinal fracture or
dislocation and ligament injury. Their review found that the
median age of reported cases was 72 years, that geriatric
patients constituted the largest proportion of all patients, and
that most (67.6%) were associated with ground-level or
low-energy falls. A high index of suspicion for
retropharyngeal hematoma should be applied to geriatric
patients with trauma, even for those who have sustained only
minor trauma.'? The elderly patient we describe here with a
low-energy fall mechanism and associated cervical spine
injury fits all these categories.

The primary threat to life in retropharyngeal hematoma is
airway obstruction. Therefore, securing a patent airway is the
critical action. In the setting of an acutely obstructed airway, oral
intubation, even with video laryngoscope, may be difficult. It is
important to have backup equipment including bronchoscope and
cricothyroidotomy or tracheostomy equipment on hand. This also
applies to airway-threatening angioedema.

As soon as the airway is secure, bleeding should be
addressed. The American Heart Association/ American
Stroke Association (AHA/ASA) recommend tranexamic acid
(TXA) or aminocaproic acid, as well as cryoprecipitate, for
treatment of intracranial bleeding after tPA administration.'?
The AHA/ASA guidelines do not make specific
recommendations for other sources of bleeding; however,
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given that the recommendations are specific to the
mechanism of tPA, they should be followed for any severe or
symptomatic bleeding. Tissue plasminogen activator
converts plasminogen to plasmin, which lyses fibrin and
fibrinogen, breaking up blood clots. Tranexamic acid and
aminocaproic acid directly oppose this mechanism by
binding to plasminogen and preventing its conversion to
plasmin. The guidelines also recommend cryoprecipitate to
replenish fibrinogen levels until its level is greater than 150
milligrams per deciliter to facilitate clotting and hemostasis,
as tPA depletes fibrinogen specifically.'

CONCLUSION

It is important to recognize that although angioedema is
likely the most common threat to a patient’s airway after tPA
administration, clinicians should maintain suspicion for other
bleeding threats as well. Careful consideration should be given
to the risks of bleeding after tPA administration in the setting of
trauma, even when the degree of trauma appears to be minor.
Bleeding is a well-known potential complication of tPA and
requires emergent reversal by TXA or aminocaproic acid and
fibrinogen replacement with cryoprecipitate administration if
severe, and swift airway protection is crucial to prevent
morbidity and mortality.
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Introduction: Lemierre’s syndrome is septic thrombophlebitis of the internal jugular vein, most
commonly associated with head and neck infections. While central catheters are associated
with venous thromboembolism and catheter-associated bacterial infections, cases of Lemierre’s
syndrome caused by central catheters are extraordinarily rare.

Case Report: We detail a case of Lemierre’s syndrome resulting from a peripherally inserted central
catheter in a pregnant female patient. Diagnosis of this rare and potentially life-threatening disease
process was expedited using point-of-care ultrasound.

Conclusion: Diagnosis of rare but potentially life- or limb-threatening pathologies is paramount to
the successful practice of emergency medicine. Identifying these rare disease processes requires
a high index of suspicion and a work-up strategy that includes consideration of medical history in
combination with lab and imaging findings to determine appropriate interventions. [Clin Pract Cases

Keywords: Case report; septic thrombophlebitis; Lemierre’s syndrome; point-of-care ultrasound.

INTRODUCTION

Lemierre’s syndrome is septic thrombophlebitis of the
internal jugular (1J) vein. It is most commonly caused by
oropharyngeal flora, usually fusobacterium species,
although streptococcal species such as Eikenella corrodens
are also common. Pathogenesis is through extension of
pharyngitis, tonsillitis, odontogenic, and other
oropharyngeal and head and neck infections.' Septic
thrombophlebitis is a known but rare complication of
central catheters, with peripherally inserted central
catheters (PICC) lines having reduced risk of infection.”? We
report a case of septic thrombophlebitis related to a PICC
line extending into the jugular veins and throughout the
central vasculature of the chest in a pregnant patient,
initially diagnosed on point-of-care ultrasound (POCUS).

CASE REPORT

A 29-year-old female, gravida 3 para 2 at 29 weeks
gestation presented to the emergency department (ED) with
left arm and neck swelling. Her pregnancy had been
complicated by hyperemesis gravidarum requiring a left-sided
PICC. Her medical history was significant for prior
pregnancies complicated by hyperemesis and a reported
history of opoid use disorder on buprenorphine. The PICC had
been removed at another ED approximately three days prior to
presentation at our ED after the site had become erythematous
and painful. She was placed on oral antibiotics and
recommended to follow up with her obstetrician. Despite
removal of the the PICC, the site had become severely swollen
and erythematous extending over her left neck. In addition,
she had begun to experience chest pain, worsening shortness
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of breath, fever, chills, and left arm paresthesias, which
prompted her to seek evaluation.

On arrival her heart rate (HR) was in the 160s beats per
minute (bpm) and blood pressure (BP) 95/67 millimeters of
mercury (mm Hg); otherwise, her vital signs were within
normal limits. On physical exam, the PICC site was
erythematous, swollen, and tender. She had marked swelling
involving her left upper extremity, chest, and left side of the
neck. Given the patient’s vitals and physical exam, there was
significant clinical suspicion for deep venous thrombosis
(DVT). We used point-of-care-ultrasound to perform a bedside
DVT assessment with noted extensive clot burden extending
through the basilic vein into the axillary vein (Image 1), as
well as in the 1J vein (Image 2). Serum labs were notable for a
white blood count of 20.7 x 10° cells per microliter (uL) with
80% neutrophils (reference range: 3.7-11 x10* cells/uL).

The findings prompted a recommendation that she undergo a
computed tomography (CT) pulmonary embolism protocol,
which she consented to. Cross-sectional imaging demonstrated
extensive clot burden encompassing the left brachiocephalic, left
subclavian, and left internal and external jugular veins (Image 2).
The CT was also concerning for septic pulmonary emboli. Given
the combination of extensive clot burden encompassing the 1J, in
addition to septic emboli, we were able to confirm the diagnosis
of Lemierre’s syndrome. The patient was immediately initiated
on heparin and broad-spectrum antibiotics.

Obstetrics was consulted at the time of the patient’s arrival
and was bedside shortly thereafter. She received dexamethasone
six milligrams intramuscular in the event of an emergent cesarean
section. Fortunately, neonatal stress testing demonstrated no
evidence of fetal distress, and the patient continued to improve.
She was subsequently admitted to the intensive care unit (ICU)
by which time her HR had improved to 116 bpm and BP to
105/52 mm Hg. Interventional radiology was also consulted for
possible thrombectomy vs thrombolysis at time of arrival;
however, given the patient’s improvement by time of admission
to the ICU the recommendation was for conservative therapy.

Image 1. Point-of-care ultrasound of the left axilla in short

axis using a 15-6 MHz linear probe: A) without compression;

and B) with compression. The axillary vein (solid white arrow)
demonstrates non-compressible venous structures with near-
complete collapse of the concomitant artery (dotted white arrow).

CPC-EM Capsule

What do we already know about this clinical
entity?

Lemierre s syndrome is a bacterial infection
that extends to the lateral pharyngeal space,
precipitating septic thrombophlebitis of the
internal jugular veins.

What makes this presentation of disease
reportable?

Lemierre’s syndrome is rare; any opportunity
to identify and learn from the disease process
is beneficial, particularly expediting diagnosis.

What is the major learning point?
Ultrasound can be an effective modality to aid
in the diagnosis of Lemierre s syndrome.

How might this improve emergency medicine
practice?

Ultrasound is often more readily available in
the evaluation of unstable patients and can be
performed in resource-limited settings.

While inpatient, blood cultures resulted positive for methicillin-
sensitive Staphylococcus aureus (MSSA).

Ultimately the patient did very well without requiring
procedural intervention or cesarean section. She was continued
on enoxaparin and discharged on six weeks of cefazolin.

DISCUSSION

Lemierre’s syndrome is a rare form of septic
thrombophlebitis, usually arising from an infection of the head
or neck. Our literature review revealed only two case reports
of Lemierre’s syndrome resulting from catheter use. The first
described a dialysis catheter in the patient’s 1J, and the second
a PICC line that had migrated into the jugular vein.>* Our
case represents a unique example of a patient with no catheter
in the jugular vein developing Lemierre’s syndrome.
Furthermore, while MSSA is a common isolate associated
with central line-associated bacteremia, it rarely causes
Lemierre’s syndrome. Using POCUS for DVT evaluation
allows for rapid diagnosis of venous thromboembolism at
bedside. We found two cases in the literature of Lemierre’s
syndrome being diagnosed with POCUS.*3

CONCLUSION

Patients with central catheters, whether peripherally or
centrally inserted, are at increased risk for both
thromboembolism and septic thrombophlebitis. A high index
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A LR
Image 2. A) Contrast-enhanced computed tomography of the
chest in coronal view demonstrating lack of contrast in the left
internal jugular vein (arrow). B) Point-of-care ultrasound of the

left neck using a 15-6 MHz linear probe demonstrating lack of
compressibility of the left internal jugular vein with noted thrombus
within the lumen (arrow).

of suspicion is required to make the proper diagnosis. Patients
presenting to the ED with signs and symptoms of venous
thromboembolism and infectious symptoms should undergo
point-of-care ultrasound and sepsis evaluation to identify this
rare but life-threatening pathology.
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associated with good clinical outcomes.

for xanthochromia.

Introduction: Radiologically negative subarachnoid hemorrhage (SAH) has a low incidence and is

Case Report: We present the case of a 44-year-old male with new-onset headaches, which began
one week prior while bike riding. At an outside hospital, he had normal computed tomography
head and angiogram. He declined a lumbar puncture. Over the following week, the headache was
persistent. He lacked meningeal signs. Repeat studies were normal. Lumbar puncture was positive

Conclusion: Radiologically negative SAH should be included in the differential diagnosis of patients
presenting with unremitting headache in the setting of recent exercise, despite negative imaging, and
meningeal signs. [Clin Pract Cases Emerg Med. 2023;7(3):175-177.]

Keywords: subarachnoid hemorrhage; lumbar puncture; radiologically negative.

INTRODUCTION

The unifying features of all types of subarachnoid hemorrhage
(SAH) are an average age of onset at 55 years old with a male
predominance (despite aneurysmal SAH having a female
predominance).!? Patients with an idiopathic etiology tend to
have a less severe disease course with fewer complications.'
However, 85% of SAH are secondary to aneurysmal rupture.’
Vascular imaging is suggested after the diagnosis of SAH is
made.? Although at a low incidence, less than 1% of cases are
diagnosed by spectrophotometric detection of a bilirubin peak
in the cerebrospinal fluid (CSF) obtained from a lumbar
puncture (LP), as reflected in this case.*®

CASE REPORT

This is a case of a 44-year-old male, without past medical
history, who initially presented due to new-onset headaches.
The patient reported no personal or family history of

headaches. His symptoms began one week prior to
presentation while exercising vigorously on his exercise bike.
During the last few minutes of his workout, he developed an
acute onset, band-like headache with radiation to his cervical
spine. He first went to a local emergency department where he
underwent CT head and CT angiogram, which were reportedly
normal. He was offered an LP, but he declined.

Over the following week, the headache was persistent,
with new-onset tinnitus, intermittent phonophobia, and
continued pain radiation down his spine to his central lower
back. He denied pain with eye movements, photophobia,
nausea, vomiting, and positional changes. His neurological
exam was unremarkable, with absent meningeal signs. Head
CT, magnetic resonance imaging (MRI) of the brain (Image),
cervical, thoracic, and lumbar spine were normal. Magnetic
resonance angiogram of the head and neck was also normal.
Complete blood count, chemistry, coagulation studies,
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Image. This is a normal magnetic resonance image of the brain.
There is no blood in the perimesencephalic area.

erythrocyte sedimentation rate, and C-reactive protein were
within normal limits.

An LP revealed yellow-colored CSF positive for
xanthochromia, 223 white blood cells (97% mononuclear
cells), and 6,000 red blood cells. Protein and glucose levels
were normal. He subsequently underwent diagnostic cerebral
angiogram, which was normal. The patient was diagnosed with
a radiographic-negative SAH and was treated with a trial of
steroids upon discharge home. He was followed up outpatient
at two weeks and six weeks from discharge. By six-week
follow-up, he reported 99% improvement of his symptoms.

DISCUSSION

In 85% of SAH cases, aneurysms are the cause. Non-
aneurysmal SAH is defined as SAH without vascular lesions
on angiography and can be further divided into
perimesencephalic and non-perimesencephalic non-
ancurysmal SAH. Aneurysmal SAH has a vascular lesion.’
Although non-contrast CT of the brain is the preferred initial
imaging modality, CT angiogram, diagnostic angiogram, and
MRI can aid in the diagnosis to further understand
cerebrovascular anatomy and aneurysms.® The sensitivity of
MRI in SAH ranges from 50-94% with an acute SAH and
33-100% in subacute SAH. The most sensitive sequence is T2
with a sensitivity of 94%. The specificity is 98.5%.° Lu et al
found that digital subtraction angiogram had a sensitivity of
91.3% of detecting aneurysms less than 3 millimeters (mm);
94.0% for aneurysms between 3 mm but <5 mm; 98.4% for
aneurysms between 5 mm and <10 mm; and 100% for
aneurysms 210 mm. "

This case highlights the importance of the above
evaluation with regard to sentinel headaches. Sentinel

CPC-EM Capsule

What do we already know about this clinical
entity?

Although rare, we know that subarachnoid
hemorrhages can be radiologically negative.

What makes this presentation of disease
reportable?

Although the patient lacked meningeal signs and
had negative neuro-imaging on two occasions,

the lumbar puncture confirmed the diagnosis of
radiologically negative subarachnoid hemorrhage.

What is the major learning point?

1t is imperative to obtain a lumbar puncture
when radiographic studies are negative to rule
out subarachnoid hemorrhage as the etiology of
a headache.

How might this improve emergency medicine
practice?

This case will likely urge emergency medicine
providers to obtain lumbar punctures on patients
who have an unremitting headache and negative
neuro-imaging.

headaches signify a particularly severe headache that
precedes a second episode of a profound headache
secondary to intracranial aneurysm rupture.!' Typically,
sentinel bleeds are believed to be a warning as an aneurysm
starts to bleed and will subsequently rebleed a few days
later, necessitating medical attention and evaluation.!!
Gambhir et al in 2009 cited that 38% of patients with
aneurysmal SAH had sentinel headaches, with misdiagnosis
being a key problem.'?

As a sentinel headache typically does not share the
cardinal features of spontaneous SAH, such as focal
neurological deficits or nuchal rigidity, it is common for
sentinel headaches to be misdiagnosed as a different headache
type.'>!* Therefore, in individuals who are not prone to having
headaches a complete evaluation, including imaging and LP,
should be obtained.'* For our patient, it was key to have a LP
performed, as he had both CT- and MRI-negative brain and
vessel imaging on two separate occasions, as well as an
unrevealing diagnostic angiogram. Given the persistence of
bilirubin and xanthochromia in the spinal fluid up to 15 days
after hemorrhage, it is imperative to obtain a LP when the
radiographic studies are negative to elucidate whether SAH is
the etiology of the headache."
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CONCLUSION

This case highlights the importance of including
radiologically negative SAH in the differential diagnosis of
patients presenting with unremitting headache in the setting of
recent exercise, despite negative imaging and the absence of
meningeal signs on physical exam.

Patient consent was obtained for the publication of this case
report. Documentation on file.

Address for Correspondence: Danielle A. Bazer, DO, Johns
Hopkins Medicine, Department of Neurology, Skip Viragh Building,
201 North Broadway, 9" Floor Mailbox #3, Baltimore, MD 21287.
Email: dbazer1@jhu.edu.

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

Copyright. © 2023 Bazer et al. This is an open access article
distributed in accordance with the terms of the Creative Commons
Attribution (CC BY 4.0) License. See: http://creativecommons.org/

licenses/by/4.0/

10.

REFERENCES

1. Lagares A, Gomez PA, Lobato RD, et al. Hemorragia subaracnoidea
no filiada: comparacion de diferentes patrones de sangrado y
evolucién a largo plazo [ldiopathic subarachnoid hemorrhage;
comparison of different bleeding patterns and long-term outcome].
Neurocirugia (Astur). 2002;13(2):110-9. Spanish.

2. Wang YX, He J, Zhang L, et al. A higher aneurysmal subarachnoid
hemorrhage incidence in women prior to menopause: a retrospective
analysis of 4,895 cases from eight hospitals in China. Quant Imaging
Med Surg. 2016;6(2):151-6.

3. Macdonald RL and Schweizer TA. Spontaneous subarachnoid
haemorrhage. Lancet. 2017;389(10069):655-66.

1.

12.

13.

14.

15.

McCormack RF and Hutson A. Can computed tomography
angiography of the brain replace lumbar puncture in the evaluation of
acute-onset headache after a negative noncontrast cranial computed
tomography scan? Acad Emerg Med. 2010;17(4):444-51.

Beetham R, Fahie-Wilson MN, Park D. What is the role of CSF
spectrophotometry in the diagnosis of subarachnoid haemorrhage?
Ann Clin Biochem. 1998;35( Pt 1):1-4.

Mohan M, Islim Al, Rasul FT, et al. British Neurosurgical Trainee
Research Collaborative. Subarachnoid haemorrhage with negative
initial neurovascular imaging: a systematic review and meta-analysis.
Acta Neurochir (Wien). 2019;161(10):2013-26.

van Gijn J, Kerr RS, Rinkel GJ. Subarachnoid hemorrhage. Lancet.
2007;369(9558):306-18.

Hoh BL, Ko NU, Amin-Hanjani S, et al. 2023 Guideline for the
Management of Patients with Aneurysmal Subarachnoid
Hemorrhage: A guideline from the American Heart Association/
American Stroke Association. Stroke. 2023;54(7):€314-70.

Mitchell P, Wilkinson ID, Hoggard N, et al. Detection of subarachnoid
haemorrhage with magnetic resonance imaging. J Neurol Neurosurg
Psychiatry. 2001;70(2):205-11.

Lu L, Zhang LJ, Poon CS, et al. Digital subtraction CT angiography
for detection of intracranial aneurysms: comparison with three-
dimensional digital subtraction angiography. Radiology.
2012;262(2):605-12.

Viarasilpa T, Ghosh P, Gidwani S, et al. Prognostic significance of
sentinel headache preceding aneurysmal subarachnoid hemorrhage.
World Neurosurg. 2020;139:e672-6.

Gambhir S, O’Grady G, Koelmeyer T. Clinical lessons and risk factors
from 403 fatal cases of subarachnoid haemorrhage. J Clin Neurosci.
2009;16(7):921-4.

Ziu E, Kahn Suheb MZ, Mesfin FB. (2021). Subarachnoid Hemorrhage.
Treasure Island, FL: StatPearls Publishing. Available at: https://www.
ncbi.nlm.nih.gov/books/NBK44 1958/ Accessed June 1, 2023.

Pereira JL, de Albuquerque LA, Dellaretti M, et al. Importance of
recognizing sentinel headache. Surg Neurol Int. 2012;3:162.

Edjlali M, Rodriguez-Régent C, Hodel J, et al. Subarachnoid
hemorrhage in ten questions. Diagn Interv Imaging. 2015;96(7-
8):657-66.

Volume 7, No. 3: August 2023

177

Clinical Practice and Cases in Emergency Medicine



CASE REPORT

Delayed-onset Angioedema Following a Snakebite in a
Patient on ACE Inhibitors: A Case Report

Christopher Scott Sampson, MD*
Evan Schwarz, MD*

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

TWashington University School of Medicine in Saint Louis, Department of
Emergency Medicine, Saint Louis, Missouri

Section Editor: Steven Walsh, MD

Submission History: Submitted January 24, 2022; Revision received March 17, 2022; Accepted March 17, 2022

Electronically published June 26, 2023

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

DOI: 10.5811/cpcem.1463

this patient, it may have resulted in angioedema.

Introduction: Angiotensin converting enzyme inhibitors (ACEI) are a common class of medications
prescribed to patients for hypertension. Anti-hypertensive use is not normally considered an important
factor when treating patients with crotalid envenomations; however, in combination with the venom in

Case Report: A 65-year-old male on ACEI presented to his community emergency department
following a snake envenomation to his thumb. Six vials of Crotalidae polyvalent immune fab

were administered, and he was transferred to a referral center. Approximately 18 hours after the
envenomation, the patient complained of tongue swelling and difficulty speaking. There was evidence
of angioedema, with the right side of the tongue significantly enlarged compared to the left. He was
intubated for airway protection and remained on a ventilator for three days.

Conclusion: Angiotensin converting enzyme inhibitors may potentiate the effects of exogenous
bradykinin as some snake venom has naturally occurring bradykinin, which may further amplify its
effects. Extra vigilance may be warranted for the development of angioedema in patients receiving
ACEI. [Clin Pract Cases Emerg Med. 2023;7(3):178-181.]

Keywords: case report; angioedema; Crotalidae polyvalent immune fab; snakebite.

INTRODUCTION

Angiotensin converting enzyme inhibitors (ACEI)
are a common class of medications prescribed to patients
for hypertension. Their use in patients envenomated by
North American crotalids is generally not considered to be
clinically significant. We report a case of delayed angioedema
potentially from an interaction of the venom and ACEI in a
patient envenomated by a copperhead (Agkistrodon contortix).

CASE REPORT

A 65-year-old male presented to a community emergency
department (ED) following a snake envenomation to his
thumb. Approximately four hours prior to arrival, he had
attempted to pick up a copperhead in the field by his home and
“it turned around and bit me on the thumb.” He complained

of pain and swelling to thumb, hand, and wrist, along with
shortness of breath. His past medical history included chronic
obstructive pulmonary disease, atrial fibrillation, hypertension,
mitral and tricuspid regurgitation, coronary artery disease,

and diabetes. His daily oral medications included amiodarone
400 milligrams (mg), apixaban 5 mg, atorvastatin 40 mg,
clopidogrel 75 mg, furosemide 20 mg, lisinopril 5 mg, and
metoprolol succinate extended release 25 mg. He had been
taking the lisinopril as prescribed for almost two years.

Initial vital signs were temperature of 36.5° Celsius, heart
rate 74 beats per minute, blood pressure 128/82 millimeters of
mercury (mm Hg), and respiratory rate 26 breaths per minute
with saturations of 96% on room air. Initial examination
was notable for wheezing bilaterally, an irregularly irregular
heartbeat, and edema of the thumb, hand, and wrist without
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ecchymosis or necrosis. His white blood cell count was 10 x 10°
per liter (L) (reference range 3.50-10.50 x 10°/L), hemoglobin
13.7 grams per deciliter (g/dL) (reference range 12-15.5 g/dL),
hematocrit 41.5% (reference range:34.9-44.5%), and platelets
163 x 10%/L (reference range 150-450 x 10°/L). Prothrombin
time was 12.8 seconds (s) (reference range 12.5-15.1 s) with an
international normalized ratio 1.09 (reference range 0.9-1.2),
and partial thromboplastin time 27.9 s (reference range 25.8-
35.6 s). Electrolytes were within normal limits.

An electrocardiogram demonstrated atrial fibrillation
at a normal rate with no ischemic changes. His wheezing
resolved with a nebulized albuterol breathing treatment.
Shortly into his ED stay, the patient complained of increasing
pain and swelling along with nausea. On re-examination,
edema was noted up to the level of his elbow. Six vials of
crotalidae polyvalent immune fab (FabAV) were administered
intravenously (IV), and he was transferred to a referral center.

Upon arrival at the referral ED, the patient only had
mild edema of his hand and wrist. Ink markings placed at the
community ED and transport team were noted on his forearm
and upper arm, with the edema not extending past the highest
levels of the markings. Vital signs were normal. He was
admitted overnight for serial examinations and analgesia with
ketorolac and oxycodone.

Approximately 18 hours after the envenomation, the
patient complained of tongue swelling and difficulty speaking.
He did not develop new wheezing or a rash. There was
evidence of angioedema with the right side of the tongue
significantly enlarged when compared to the left side. The
patient had difficulty controlling his secretions but could
swallow his saliva without problem. However, his voice was
muffled compared to when he arrived. He received famotidine
20 mg IV, methylprednisolone 125 mg IV, and 50 mg of IV
diphenhydramine without improvement; 0.2 mg epinephrine
was administered intramuscularly.

Otolaryngology performed a bedside rhinoscopy. Nasal
mucosa was examined and was within normal limits. The
nasopharynx, soft palate, and oropharynx were unremarkable.
Fullness of the base of his tongue was noted. His epiglottis
was normal with questionably minimal thickening; the
remainder of the glottis and supraglottis were normal. True
vocal cords were mobile bilaterally.

Given increasing symptoms, the patient was intubated
without difficulty. He remained intubated for three days and
was extubated without difficulty. The day after extubation, the
patient complained of seeing bugs on the ventilator of his room
overnight, as well as spiders and birds outside his window.

He received benzodiazepines for either delirium vs alcohol
withdrawal with improvement over the next 24 hours. Symptoms
improved in less than 24 hours. He was discharged the next day.

DISCUSSION
Copperheads are responsible for most native venomous
snake envenomations in Missouri. While there are two species of

CPC-EM Capsule

What do we already know about this clinical
entity?

Patients prescribed angiotensin converting
enzyme inhibitors (ACEI) have a small risk of
angioedema,; ACEI mimic the action of viper
venom, which prevents breakdown of bradykinin.

What makes this presentation of disease
reportable?

A patient taking ACEI presented following a
copperhead bite, received antivenom, and developed
a delayed, severe case of angioedema.

What is the major learning point?
Angiotensin converting enzyme inhibitors may
potentiate the effects of exogenous bradykinin,

amplifying its effects.

How might this improve emergency medicine
practice?

Extra vigilance may be warranted for the
development of angioedema in patients with
snakebites who are receiving ACEI

rattlesnakes in this state, there are far fewer envenomations from
rattlesnakes than copperheads here. Furthermore, given that the
patient only experienced pain and swelling without necrosis or
hematologic abnormalities, the envenomation is most consistent
with that of a copperhead, particularly in this area.

The signs and symptoms of crotalinae (pit viper)
envenomation can vary from local to systemic. Localized
complaints include pain, edema, erythema, and ecchymosis.
These symptoms generally appear within eight hours of the
envenomation; dry bites occur in approximately 25% of cases.
Nausea, vomiting, diaphoresis and, very rarely, coagulopathy
have been reported. Systemic complaints include
nausea, vomiting, diaphoresis, coagulopathy, neurologic
abnormalities, nephrotoxicity, angioedema, and increased
vascular permeability.'> We could not find any reports in the
literature of angioedema associated with a copperhead bite.

Crotalidae polyvalent immune fab is a sheep-derived
antivenom created for management of crotalid envenomation.
The medication is administered intravenously. Indications
for administration include significant or progressive local
tissue damage and evidence of hematological toxicity.?

A recent randomized controlled trial demonstrated the
benefit of treating patients envenomated by copperheads
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with antivenom.* Hypersensitivity including anaphylaxis

is a known, although rare, complication following the
administration of FabAV. The most common complications
are urticaria, rash, nausea, pruritis, and back pain.’ Immediate
serious adverse events related to FabAV include two cases of
tongue swelling.

A review of the North American Snakebite Registry
demonstrated that only 1.1% of patients developed a
combination of hypotension, bronchospasm, and angioedema
following administration of FabAV.® Addition-ally, a 68-year-
old male developed urticaria and hypotension during the
initial 20 minutes of an infusion of six vials of FabAV, which
temporarily resolved after he received diphenhydramine,
famotidine, and methylpred-nisolone. The infusion was
restarted and completed. However, shortly afterward,
hypotension and urticaria recurred, and angioedema developed
requiring epinephrine.” A 36-year-old also developed
angioedema while receiving FabAV. All reports of angioedema
secondary to FabAV use have been immediate and occurred
during the infusion period.®

Captopril, the original ACEI, was developed after
peptides in the Brazilian viper Bothrops jararaca’s venom
were discovered to inhibit angiotensin converting enzyme.’
Angiotensin converting enzyme inhibitors prevent the
breakdown of bradykinin, which may lead to the development
of angioedema. Components in the venom of a pit viper
include histamine and bradykinin-like factors that can cause
systemic effects.!” Given that the mechanism of angioedema
from ACEI is thought to be through bradykinin release and
that our patient had a pit viper envenomation, the delayed
angioedema may have been a result of both synergistically
interacting. While FabAV may cause angioedema, this is
rare, and all reports of angioedema secondary to FabAV use
has been immediate and occurred during the infusion period.
Given the lack of unpublished reports and the time frame
of onset, the angioedema was not likely associated with the
antivenin infusion. Delayed-onset venom effects may also
result in angioedema. However, this seems unlikely as it has
not been previously reported.

A case report from Sweden described severe and
prolonged hypertension in a 60-year-old male caused by
an adder bite. The case report suggests that given ACEI
potentiating the effects of exogenous bradykinin and that
some snake’s venom has naturally occurring bradykinin
which may amplify its effects.!’ ACEI angioedema appears
to occur through decreased bradykinin metabolism by the
ACE enzyme.'? Components in the venom of a pit viper
include histamine and bradykinin-like factors which can
cause systemic effects.!” Given the mechanism of angioedema
from ace inhibitors, the bradykinin accumulation from his
medication and associated pit viper envenomation, the delayed
angioedema may be a result of both synergistically interacting.

Thus, we believe that this patient most likely developed
angioedema due to an amplification of bradykinin from his

prescribed ACEI combined with bradykinin in the snake
venom. Despite copperhead bites not being associated with
angioedema, the levels of bradykinin were possibly increased,
and angioedema developed. The patient had no reported
previous episodes of angioedema and had been taking his ACEI
for many years. While ACEI- associated angioedema can occur
at any time, most cases occur within weeks of its initiation.

CONCLUSION
In the setting of a crotalid envenomation in a patient on
an ACE inhibitor, a delayed reaction may occur and should
be included in patient education. In a patient on ACEI extra
vigilance may be warranted for the development of angioedema.

The Institutional Review Board approval has been documented
and filed for publication of this case report.
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Introduction: While the typical treatment for trigeminal neuralgia is carbamazepine, the dose must
be gradually titrated over time to achieve pain control, which makes the drug a less than ideal
candidate for treatment for acute exacerbation of pain due to trigeminal neuralgia in the emergency
department (ED) setting. The literature for other effective treatments for acute exacerbations of
trigeminal neuralgia is currently lacking. We discuss a case where intravenous (V) fosphenytoin was
used for treatment of acute pain due to trigeminal neuralgia in the ED.

Case Report: This is a case of a 35-year-old male diagnosed with trigeminal neuralgia who
presented with acute facial pain. His history and physical exam were consistent with an acute
exacerbation of his trigeminal neuralgia. The patient was refractory to multiple doses of standard
pain medication in the ED, and the decision was made to attempt IV fosphenytoin to relieve his pain.
He was given 250 milligrams of fosphenytoin that was infused via IV over 10 minutes. By the end of
the infusion, the patient had reported complete resolution of his pain.

Conclusion: Fosphenytoin is a viable treatment option for pain relief in patients with acute
exacerbation of trigeminal neuralgia. It may be a more favorable drug to use in the ED for acute
pain given that carbamazepine must be titrated to effect. It is also possible that lower doses of
fosphenytoin may provide equally beneficial analgesic effect than what is described in the literature,
as pain relief was achieved in our case with approximately 3 milligrams/kilogram of fosphenytoin.
[Clin Pract Cases Emerg Med. 2023;7(3):182—184.]

Keywords: fosphenytoin; trigeminal neuralgia; emergency department management; case report.

INTRODUCTION

Trigeminal neuralgia (TN) is a rare condition with severe,
debilitating symptoms that is best controlled quickly.
Trigeminal neuralgia is divided into three classifications:
primary, also referred to as classic, secondary, and idiopathic.
Primary TN is thought to be caused by vascular compression
of the nerve root at the pons, and secondary TN is caused by

potential treatments include surgical decompression or local
peripheral nerve block. Unfortunately, carbamazepine often
needs to be titrated to alleviation of clinical symptoms over
days to weeks, and this makes it a poor emergency department
(ED) choice for abortion of acute TN flares.

CASE REPORT

demyelinating diseases or mass effect and compression. The
most effective medication described in the literature for
maintenance of primary TN is carbamazepine.'? Other

We report a case of a 35-year-old male diagnosed with
trigeminal neuralgia eight months prior who presented with
two days of intractable 10/10 left facial pain with radiation
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from his jaw to his temple. This pain was exacerbated by
clenching of his jaw and chewing. He described his pain as
sharp and shooting, lasting only seconds, and consistently
self-resolving. Over the two days prior to his ED visit, he
had more frequent episodes of pain, and endorsed up to 30
episodes a day. His pain was refractory to multiple over-the-
counter pain medications. The day of presentation he had six
hours of near-constant clusters of severe shooting pain. His
physical exam revealed normal vital signs, normal head,
eyes, ears, nose, and throat exam except for hyperalgesia of
his left face. Cranial nerves 2-12 were intact. He had normal
speech, symmetric motor and sensation to all four
extremities, and a normal gait. He had no meningismus upon
examination of his neck.

In our ED, he was initially treated with a cocktail of
ibuprofen, diphenhydramine, prochlorperazine, and one
liter of normal saline. The patient had no resolution of
symptoms 45 minutes after administration of this “migrane
cocktail.” The history and physical exam were consistent
with a trigeminal neuralgia crisis. To treat the patient’s
neuropathic pain, he was given 250 milligrams (mg) of
fosphenytoin that was infused intravenously (IV) over 10
minutes. At the end of the infusion, his pain had completely
resolved. He was discharged with a neurology follow-up
and a prescription for carbamazepine. Chart review six
months after the patient was discharged did not show any
other ED visits listed after discharge.

DISCUSSION

Typical treatment for trigeminal neuralgia includes
carbamazepine; however, the dose must be gradually increased
to achieve pain control. There is currently a paucity of
evidence regarding effective alternative treatments for acute
exacerbations of TN. The American Academy of Neurology
does not recommend, or refute, the use of any medication for
acute TN.! The European Academy of Neurology suggests that
opioids are ineffective for management of acute TN.?

The European Academy of Neurology guidelines do state
that in acute exacerbations of TN IV infusions of fosphenytoin
or lidocaine may be used as treatment methods. Furthermore,
a systematic review by Moore et al. showed limited data
suggesting that lidocaine, sumatriptan, phenytoin, or
fosphenytoin could be effective rescue analgesic strategies in
acute exacerbations of primary TN.? In a placebo-controlled
crossover trial of 20 patients the administration of IV infusion
of lidocaine at 5 mg/kilogram (kg) over one hour showed
some relief in pain for up to 24 hours after infusion.* However,
IV lidocaine administration requires continuous cardiac
monitoring with electrocardiogram and frequent blood
pressure checks. Another small, placebo-controlled crossover
trial demonstrated that 3 mg subcutaneous injection of
sumatriptan could provide improvement in pain relief.
However, the mean duration of pain relief was only about
eight hours in that study.’

CPC-EM Capsule

What do we already know about this clinical entity?
The most effective medication for maintenance of
trigeminal neuralgia is carbamazepine however, it
often needs to be titrated over many days, making it a
poor choice for aborting acute flares.

What makes this presentation of disease reportable?
Literature for other effective treatments for acute
trigeminal neuralgia flave is lacking. We discuss a case
where fosphenytoin was used successfully for acute
trigeminal neuralgia flaves.

What is the major learning point?

Fosphenytoin is a viable treatment option for
pain relief in patients presenting to the emergency
department (ED) with acute exacerbation of
trigeminal neuralgia.

How might this improve emergency medicine
practice?

Fosphenytoin can be an effective option for aborting
pain in acute trigeminal neuralgia pain due to its
rapid onset of relief, low cost and wide availability in
the ED.

Fosphenytoin is a phosphate ester prodrug that is directly
metabolized by plasma esterases to the active moiety
phenytoin. Phenytoin is approved by the US Food and Drug
Administration for seizures; however, off-label phenytoin
use for neuropathic pain has been described in the literature.®
Phenytoin is known to stabilize neuronal membranes by
decreasing the influx of sodium ions, which in turn decreases
the generation of nerve impulses.” Sodium channel blockade
is the most likely mechanism of action by which phenytoin
exerts its analgesic effect in trigeminal neuralgia.®

There are case reports and retrospective reviews
demonstrating that fosphenytoin achieved significant pain
control in patients with acute neuropathic and TN pain.
McCleane was one of the first investigators to report the
effectiveness of IV phenytoin as a treatment for neuropathic
pain. In this double-blinded, placebo crossover study,
patients with neuropathic pain were give either a placebo or
15 mg/kg of phenytoin. There was a significant reduction in
burning pain (P<0.05), shooting pain (P<0.001), sensitivity
(P<0.001), and overall pain (P<0.005).” While there were
no cases of TN crisis in McCleane’s study, there have since
been reports showing the effectiveness of IV fosphenytoin
in acute TN pain crisis. Cheshire reported using IV
fosphenytoin in three cases of acute TN with complete
resolution of pain for two days, which allows for titration
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of oral medications.!® Another case report by Vargas and
Thomas demonstrated an improvement of pain down to
2/10 after a 15 mg/kg dose of IV fosphenytoin.!' A
retrospective study performed by Schnell et al. in Argentina
reviewed 73 IV fosphenytoin infusions for TN crisis. In this
review 85% of cases had immediate relief, with 26% of
patients experiencing adverse effects, with dizziness and
nausea as the most common.'?

Our patient received a much lower dose of fosphenytoin,
roughly 3 mg/kg (250 mg total), than what has been
described in the literature. We based this dose off
recommendations in the tertiary drug reference Lexicomp,
which lists fosphenytoin as an off-label use for rescue
therapy for trigeminal neuralgia. The dose range listed was
IV 250 mg-1gram as a one-time dose or 15 mg/kg. We
decided to opt for the lower end of dosing to potentially
minimize adverse effects. In the Cheshire case series,
interval dosing of fosphenytoin was used, starting at 100 mg
with reassessment every 10 minutes for additional dosing.'
Our plan was to use the lowest dose (250 mg) based on our
drug reference in Lexicomp and then increase by 100 mg to
a total of 1 gram as needed based on reassessment of
symptoms every 10 minutes. Since our patient had resolution
of symptoms and continued to be pain-free on multiple
reassessments, we did not need to give additional doses. Our
patient had complete resolution with just one 3 mg/kg dose
of fosphenytoin, which suggests the analgesic effect of
fosphenytoin in trigeminal neuralgia may be achieved with
more conservative dosing. This is important to note given
that hydantoins are known to have dose-dependent, life-
threatening toxicities such as coma, seizures, hypotension,
and bradyarrhythmias.

CONCLUSION

In our case, the patient had complete alleviation of
symptoms immediately after infusion of fosphenytoin. We
believe fosphenytoin is an excellent treatment option for
acute trigeminal neuralgia because it is available in most
EDs, is reasonably priced, and has been shown in case

studies and retrospective reviews to have rapid onset of relief

for acute TN. We were able to use a lower dose of
fosphenytoin to achieve pain relief in our patient’s acute TN
crisis. Randomized controlled trials should be performed to
determine if and at what dose fosphenytoin is efficacious for
treatment of acute trigeminal neuralgia pain crisis.

The authors attest that their institution requires neither Institutional
Review Board approval, nor patient consent for publication of this
case report. Documentation on file.
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Introduction: Blowing the nose and sneezing are ubiquitous physiologic processes. While
exceedingly rare, traumatic injuries have been described. We detail a case of spontaneous
intracranial hemorrhage and orbital fractures sustained as a result of these two phenomena in an
otherwise healthy adult without known risk factors for bleeding or intracranial hemorrhage.

Case Report: A 79-year-old female presented to the emergency department after blowing her
nose with an episode of sneezing following mild epistaxis. She denied any history of trauma,

anticoagulation use, bleeding disorders, or pain associated with her symptoms. On examination, she
had notable right periorbital swelling. Computed tomography revealed multiple areas of intracranial
hemorrhage along with right-sided orbital and zygomatic fractures. After consulting trauma surgery
and neurosurgery, we elected to pursue conservative management with repeat imaging. The patient

had an uneventful course and was discharged with outpatient follow-up two days later.

Conclusion: To our knowledge, this is the first case described of this constellation of injuries after

a relatively benign process. Despite not having increased risk factors for intracranial hemorrhage
(anticoagulation use, history of trauma, history of coagulopathy), this patient had severe injuries

that presented with few external symptoms. This case serves as a reminder that while physiologic
processes are almost always benign, serious traumatic injuries can result. Clinicians should have a
low threshold for advanced imaging when there is a high clinical suspicion of facial fractures or more
ominous processes. [Clin Pract Cases Emerg Med. 2023;7(3):185-188.]

Keywords: case report; intracranial hemorrhage; sneezing; blowing nose; orbital fracture.

INTRODUCTION

Sternutation, or sneezing, is the involuntary, forceful act of
expelling irritants from the nasal passages, typically due to
noxious stimuli. A universal phenomenon, sternutation is the
result of an autonomically triggered event leading to a large
pressure build-up in the intrathoracic cavity, followed by release
of this pressure into the nasopharyngeal passages at up to 6
kilopascal, or one pound-force per square inch, of pressure with
speeds up to 30-40 meters per second (=70-90 miles per hour).!
While this is a common reflex, associated injuries—although
rare—have been documented. Injuries are often partially due to
the large, pressure build-up effect on upper airway adjacent
structures. Traumatic injuries, including orbital blowout
fractures, have been reported after sneezing and nose blowing.>>

Isolated neurologic cases have been rarely described. We detail
a unique case of spontaneous subarachnoid hemorrhage (SAH),
subdural hemorrhage, and unilateral orbital blow-out fracture
after sternutation in an adult with no prior history of
anticoagulation or coagulopathy. To our knowledge, this
constellation is the first case of these multiple traumatic injuries
after blowing the nose and sternutation.

CASE REPORT

A 79-year-old female presented to the emergency department
(ED) with chief complaint of periorbital edema. The patient
stated she had been at a restaurant when she developed
spontaneous right-sided epistaxis. Approximately five minutes
after bleeding had started, she blew her nose, which led to one

Volume 7, No. 3: August 2023

185

Clinical Practice and Cases in Emergency Medicine



ICH and Facial Fractures After NoseBlowing and Sternutation

Hanson et al.

episode of sternutation. Following this, her epistaxis had
resolved, and she went to the bathroom where she noticed
right-sided periorbital edema which prompted her to go to the
ED. The patient denied any recent trauma, falls, prior injuries to
the head or face, headache, or orbital pain. She had no history of
oral anticoagulation use, including aspirin. She denied any history
of known osteoporosis, coagulopathy, or bleeding disorders.

Review of systems was remarkable for right eye swelling;
however, she denied any sinus pain, periorbital pain, or
headaches. On physical examination, there was significant
right-sided periorbital swelling without proptosis. There were
no signs of periorbital ecchymosis. The patient’s head was
atraumatic without abrasions, lacerations, or ecchymosis. Her
neurologic exam, including cranial nerve exam testing, was
unremarkable. She had notable pain with palpation to the
superior orbital rim. There was dried blood from the nares
bilaterally, with evidence of a small area of excoriation on the
anterior septum on the right, but no active epistaxis. Lab testing,
including basic metabolic panel, complete blood count, and
coagulation studies, was unremarkable apart from an ethanol
level of 100 milligrams/deciliter (mg/dL) (reference range: less
than 80 mg/dL). [While we do not believe the patient’s alcohol
intoxication played a significant role in her injury, it is a
limitation to our report.]

Due to suspicion of orbital injury (including findings of
periorbital swelling and bony orbit pain with palpation), the
patient underwent computed tomography (CT) of the orbits
without contrast. Imaging demonstrated multiple findings
including a preseptal hematoma, along with an incomplete right
zygomaticomaxillary complex fracture with preservation of the
zygomatic arch. A buckle fracture of the lateral wall of the right
orbit was also seen, with fractures of the right orbital floor and
medial orbital wall without evidence of medial or inferior rectus
entrapment [Image 1]. This fracture had propagation through
the anterior lateral right maxillary sinus.

Image 1. Computed tomography demonstrating right-sided, mildly
displaced orbital wall fracture (arrow).

CPC-EM Capsule

What do we already know about this clinical
entity?

Traumatic injuries very rarely occur after a
benign physiologic process such as sneezing.

What makes this presentation of disease
reportable?

We describe a unique constellation of traumatic
injuries, including orbital fractures and
intracranial hemorrhage, after the patient blew
her nose and sneezed.

What is the major learning point?

Advanced imaging should be obtained when
there are physical exam findings or symptoms
concerning for traumatic injuries

How might this improve emergency medicine
practice?

By physical exam and clinical suspicion,
emergency physicians may identify serious injuries
despite a seemingly benign and ubiquitous process.

A CT of the head without contrast was also performed,
which was remarkable for small foci of SAH over the
medial left frontal sulci. There was an additional area of
SAH in the sulci of the right temporal parietal junction
[Image 2]. Trauma surgery and neurosurgery were
consulted and recommended admission with repeat CT in

HABE SN
Image 2. Computer tomography of the head demonstrating foci of
subarachnoid hemorrhage (arrow).
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six hours. The following day, the patient’s repeat CT head
without contrast showed new bilateral subdural hematomas
measuring eight millimeters (mm) on the frontal aspect on
the right and seven mm on the left, and SAH in the left
parietal lobe [Image 3].

Image 3. Computed tomography of the head demonstrating right
and left subdural hematomas (arrows).

The patient remained stable without any neurologic
complaints. Hematology work-up during her hospitalization
was unremarkable. Two days following her initial
presentation, repeat CT head showed stable findings with no
increase in intracranial hemorrhage. Per neurosurgery
recommendations, the patient was started on levetiracetam 500
mg twice daily for seven days, and she was subsequently
discharged with instructions to follow up with plastic surgery
regarding her orbital and facial fractures.

DISCUSSION

Nose blowing and sternutation is a nearly universal
physiologic function that can happen almost daily for a
large portion of the population. While rare, traumatic
injuries can be associated with this relatively benign
process. In 2019 Setzen et al. reviewed 52 case reports of
traumatic injuries associated with the act of sneezing.® The
authors reported that of these case reports, 65% of patients
did not have a prior risk factor for injury (i.e., prior trauma
or infection). Of the injuries noted, 25% involved the orbit,
including orbital fractures, and 17% involved the nervous
system, although SAH and subdural hematoma were not
noted in their review.

Our own review of the literature revealed one prior article
documenting SAH after sneezing,” and one article describing a
spontaneous subdural hematoma after sneezing.® In line with the
review by Setzen et al., our review demonstrated that orbital
injuries, including orbital fractures and orbital emphysema,
were the most common traumatic injuries associated with
blowing the nose and sneezing, with the latter being the most
described. Neurologic complications were among the rarest
injuries and pneumocephalus the most common,**° but very
few articles describe intracranial hemorrhage.

CONCLUSION

Although the patient had evidence of potential orbital
abnormalities prompting further imaging, had this not been
present, along with her negative review of systems for
associated symptoms (including headache) and lack of
increased bleeding risk factors, clinical suspicion for
subarachnoid hemorrhage or subdural hematoma may have
been low. In this case, physical examination increased the
suspicion for possible orbital wall fracture with focal
tenderness on palpation around the right orbit, thus prompting
a CT of the orbits, which confirmed the diagnosis of complex
orbital wall fractures and intracranial blood. Our case
demonstrates the extreme end of the spectrum with a
constellation of traumatic injuries due to a natural and nearly
universal phenomenon. This case report should serve as a
reminder that while these physiological processes are
ubiquitous and almost always benign, they can cause
significant traumatic injuries. Advanced imaging should be
obtained when there are physical exam findings or symptoms
concerning for traumatic injuries.

The authors attest that their institution requires neither Institutional
Review Board approval, nor patient consent for publication of this
case report. Documentation on file.
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heart disease.

Introduction: Undiagnosed congenital heart disease and management of pediatric cardiogenic
shock presents a diagnostic challenge for the emergency clinician. These diagnoses are rare and
require a high index of suspicion given the overlap with more common pediatric pathology. Point-
of-care ultrasound can assist in differentiating these presentations. We present a case of neonatal
cardiogenic shock secondary to a previously undiagnosed congenital heart disease, specifically
Shone complex, detected using point-of-care ultrasound.

Case Report: A six-week-old female presented with severe respiratory distress and was found to be
in cardiogenic shock secondary to a previously undiagnosed congenital heart defect.

Conclusion: Initial diagnosis of congenital heart disease is uncommon in the emergency
department, but it should be recognized by clinicians given the high associated morbidity and
mortality. Point-of-care ultrasound is a powerful tool to assist in evaluating for cardiac abnormalities
as an etiology for undifferentiated shock in the pediatric population. [Clin Pract Cases Emerg Med.

Keywords: case report; Shone complex; point-of-care ultrasound; cardiogenic shock; congenital

INTRODUCTION

Congenital anomalies are the leading cause of infant
mortality in the United States with congenital heart disease
accounting for 30-50% of these deaths.! Despite advances in
prenatal ultrasound screening, detection of congenital heart
disease is missed in approximately half of cases. National
screening programs in several developed countries have
reported detection rates of only 30-60%.> While ED
presentation of an undiagnosed congenital heart disease is
rare, this diagnosis must be considered. Patient presentations
can vary substantially and include nonspecific complaints such
as respiratory distress, lethargy, failure to thrive and, rarely,
cardiogenic shock.?

Early use of point-of-care ultrasound in this patient
population can provide invaluable information for the
emergency clinician. Our case highlights the utility of

point-of-care ultrasound to identify a previously
undiagnosed congenital heart defect in a neonate presenting
in cardiogenic shock. Specifically, our case highlights
Shone complex, a rare congenital heart disease comprised
of four left-sided heart defects including a parachute mitral
valve, subaortic stenosis, a supravalvular mitral ring, and
coarctation of the aorta.*

CASE REPORT

A six-week-old female presented to our ED via
ambulance from her pediatrician’s office for respiratory
distress. She had no known past medical history and was
born at 38 weeks via induced vaginal delivery with routine
prenatal care. Her mother described a history of increased
work of breathing, wheezing, and grunting respirations since
birth, which had noticeably worsened in the prior week. The
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patient had mild associated congestion and rhinorrhea, but
her mother denied other infectious symptoms. At the
pediatrician’s office, the patient was found to have an oxygen
saturation of 70% and was placed on a non-rebreather with
minimal improvement.

Her initial vital signs on arrival to the ED showed
hypothermia with a temperature of 35.2° Celsius, a
tachycardic heart rate of 169 beats per minute, tachypnea
with a respiratory rate of 50 breaths per minute, and
persistent hypoxia at 68% despite oxygenation by non-
rebreather. Obtaining an accurate blood pressure was
challenging, but the highest measurement was 38/23
millimeters of mercury. Physical examination was notable
for an ill-appearing, mottled, neonatal female. Her heart and
lung sounds were diminished on auscultation, with diffuse
rales that were more prominent in the right lung. She was
noted to have absent femoral pulses.

Given the patient’s poor oxygen saturation and increased
work of breathing, she was transitioned to high-flow nasal
cannula. A chest radiograph was obtained and demonstrated
cardiomegaly with pulmonary interstitial edema (Image 1).

Focused point-of-care echocardiography was
performed, which showed poor left ventricular contractility
with an ejection fraction visually estimated to be less than
15%, restricted motion of the mitral valve leaflets with
abnormal valve morphology, and a mitral regurgitation jet
(Image 2 and Video). These findings raised the concern for
cardiogenic shock secondary to a previously undiagnosed
congenital heart defect. An epinephrine infusion was started
to provide inotropic support with improvement in the
patient’s blood pressure.

CPC-EM Capsule

What do we already know about this clinical
entity?

Undiagnosed congenital heart disease can be a
diagnostic challenge given the overlap with more
common pediatric pathology.

What makes this presentation of disease
reportable?

Cardiogenic shock from an undiagnosed
congenital heart disease such as Shone complex
is a rare but important consideration in the
undifferentiated sick neonate.

What is the major learning point?
Point-of-care ultrasound is a powerful tool to
assist in evaluating for cardiac abnormalities
as an etiology for undifferentiated shock in the
pediatric population.

How might this improve emergency medicine
practice?

Point-of-care ultrasound in the sick pediatric
patient can provide real-time diagnostic
information and facilitate early collaboration
with consultants.

| 7

Image 1. Chest radiograph démonstrating cardiomegaly and
interstitial prominence suggestive of pulmonary edema.

Ultimately her oxygenation and work of breathing failed
to improve on high-flow nasal cannula, and she was intubated.
Fentanyl was given for induction and sedation, but paralytics
were avoided to ensure preservation of her respiratory drive.

Cardiology was consulted and a complete
echocardiogram was performed, which confirmed the
diagnosis of congenital heart disease, more specifically an
incomplete Shone complex. We considered initiation of
alprostadil in case of a ductal-dependent lesion, and this was
eventually administered after transfer to the pediatric
intensive care unit. Her clinical course was complicated by
significant end-organ damage including acute renal failure
requiring continuous renal replacement therapy and seizures.
She underwent coarctation repair several days later, which
she tolerated well. Her ejection fraction, renal failure, and
seizures improved, and she was discharged home one month
after admission.

DISCUSSION

Shone complex is a rare congenital heart disease
comprising four left-sided heart defects including a
parachute mitral valve, subaortic stenosis, a supravalvular
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Image 2. Parasternal long axis (left) depicting restricted movement and abnormal morphology of the anterior mitral valve leaflet (white
arrow). Apical four chamber (right) with visualization of the left atrium (LA), left ventricle (LV), right atrium (RA), and right ventricle (RV)

with a mitral regurgitation jet on color flow Doppler (black arrow).

mitral ring, and coarctation of the aorta. It is estimated that
Shone complex comprises 0.6-0.7% of all congenital heart
disease.”’ If all four defects are present, the complex is
termed “complete,” although the majority of cases have
three or fewer defects present and are considered
“incomplete.”** Several other congenital heart defects are
frequently associated with Shone complex including
bicuspid aortic valve, atrial and ventricular septal defects,
patent ductus arteriosus, and interrupted aortic arch.” The
degree of mitral valve obstruction in Shone complex correlates
with a poor prognosis and earlier onset of symptoms.
Symptoms can be non-specific including dyspnea, cough,
failure to thrive, poor feeding, lethargy, wheezing, and
recurrent respiratory tract infections. Long-term prognosis is
generally poor with many patients requiring multiple surgeries
and ultimately heart transplantation.®

While the definitive diagnosis of Shone complex is well
outside the scope of point-of-care ultrasound, some defining
sonographic abnormalities can be striking and readily
appreciated. Our point-of-care echocardiography was
performed using the phased array probe placed in the
standard positioning. There are no differences in probe
placement between the adult and pediatric populations. The
“parachute” shape of the mitral valve has a distinct
sonographic appearance and may markedly restrict the
movement of the valve leaflets, which is easily appreciated
on dynamic imaging (Image 2 and Video). Mitral
insufficiency and regurgitation can be visualized with color
Doppler in the apical four-chamber view. The diagnosis of
subaortic stenosis is more complicated requiring
measurement of post-stenotic flow velocities. Views of the
aortic arch and descending aorta can be obtained with the
probe placed in the suprasternal notch, although the
diagnosis of aortic coarctation is challenging and requires

excellent visualization for accurate measurements and
Doppler evaluation.’

In our case, a previously healthy six-week-old with
reported routine prenatal care presented in decompensated
cardiogenic shock. She was ultimately found to have an
incomplete form of Shone complex with a bicuspid aortic
valve, a parachute mitral valve, and critical postductal
coarctation of the aorta. She did not have subaortic stenosis
or a supravalvular mitral ring. Her case proved to be a
diagnostic challenge as we began with a working diagnosis
of bronchiolitis, prompting the initiation of high-flow nasal
cannula. We additionally considered sepsis, toxin-mediated,
congenital metabolic disorders, and non-accidental trauma as
other etiologies for her decompensation.

The cardiomegaly and interstitial prominence on her
chest radiograph initially raised our concern for underlying
heart failure. However, the chest radiograph alone did not
provide enough diagnostic information for proper
management. In the acute setting, the anatomic,
physiological, and hemodynamic information that functional
echocardiography provides can be used in targeting specific
interventions and evaluating response to treatment.” Point-of-
care ultrasound enabled us to assess for additional causes of
cardiomegaly, including pericardial effusions and cardiac
tamponade, which would have substantially changed our
management. Ultimately, POCUS revealed severe cardiac
anomalies that facilitated early consultation and
collaboration with our pediatric cardiologists.

In general, pediatric cardiogenic shock with left
ventricular systolic failure, such as in Shone complex, is
managed with inotropes to increase contractility and reduce
afterload. Diuretics may also be used to decrease both
pulmonary vascular congestion and preload.'® Diuretics were
not indicated in the acute management of our patient in
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extremis and were not recommended by our cardiology
colleagues. Clinicians may also consider prostaglandins such
as alprostadil in the case of a ductal-dependent lesion.
However, this should only be given in conjunction with
cardiology consultation, as side effects of this medication can
be profound and include worsening hypotension and apnea.'!

The decision to intubate congenital heart patients is
debated given the risk of decreasing preload and worsening
cardiac output. In severe cases, intubation and positive-
pressure ventilation may assist in decreasing left ventricular
transmural pressure and afterload as well as the metabolic
demands of respiratory muscles. Our decision to proceed with
intubation was made in conjunction with our pediatric
intensivists and cardiology colleagues as sedation and
intubation can cause rapid deterioration in which mechanical
cardiac support may be needed.!” Prior to intubation we started
an epinephrine infusion for inotropic support and used
fentanyl only for sedation without paralytics to ensure
preservation of the patient’s respiratory drive.

CONCLUSION

Delayed diagnosis of congenital heart disease is rare but
carries a high risk of morbidity and mortality. These cases
can be diagnostic challenges given that heart failure and
cardiogenic shock is rare in the pediatric and neonatal
population. Symptoms can also overlap with more common
conditions including bronchiolitis or pneumonia. Emergency
physicians should be aware of these lesions and the role of
point-of-care ultrasound to assist with diagnosis.

Video. Narrated video describing the chest radiograph with
cardiomegaly and pulmonary interstitial edema. Video clip

of the point-of-care parasternal long-axis view demonstrates
abnormal mitral valve morphology with tethering and restricted
motion of the mitral valve leaflet (white arrow). Point-of-care
apical four-chamber view demonstrates color flow Doppler
with a mitral regurgitant jet (white arrow). In the final clips,

a cardiology-performed echocardiogram in the parasternal
long-axis and short-axis views reveal a “parachute” mitral
valve (white arrow) and bicuspid aortic valve (white arrow),
respectively. The suprasternal aortic view reveals coarctation of
the aorta (white arrow).

Patient consent was obtained for the publication of this case
report. Documentation on file.
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Introduction: Coronary sinus thrombosis (CST) is a rare condition, primarily occurring after
instrumentation of the heart, with no prior reported cases diagnosed via point-of-care ultrasound
or of spontaneous occurrence without predisposing medical or surgical history. Patients typically
present with critical illness, and CST has a reported mortality of 80%.

Case Report: We present a case of a healthy 38-year-old male with chest pain one hour after
cocaine use, with an electrocardiogram pattern consistent with Wellens syndrome, whose point-of-
care cardiac ultrasound revealed CST.

Conclusion: This uncommon ultrasonographic finding has never been reported in the emergency
medicine literature to our knowledge. It can be recognized by the clinician sonographer during standard
point-of-care transthoracic echocardiogram. [Clin Pract Cases Emerg Med. 2023;7(3):193-196.]

Keywords: Case report; POCUS; TTE; coronary sinus thrombosis; ECG.

INTRODUCTION

Coronary sinus thrombosis (CST) refers to clot formation
within the blood vessel that drains most of the coronary arteries’
deoxygenated blood. This vessel travels posterior to the junction
of the left atrium and left ventricle before emptying directly into
the right atrium. Coronary sinus thrombosis occurs as a rare
complication of intracardiac instrumentation and very rarely due
to infective endocarditis, congenital structural abnormalities,
myocardial infarction, or prothrombotic states, with no previously
reported cases occurring without predisposing medical or surgical
history or in the setting of substance use.' Patients typically
present with critical illness and have a poor prognosis, with a
reported mortality of 80%.2 Here we describe a case of CST
detected by point-of-care ultrasound (POCUS) in a previously
healthy, 38-year-old male presenting with chest pain within hours
of cocaine and heroin use, associated with a Wellens pattern on
electrocardiogram (ECG).?

CASE REPORT

A 38-year-old male with a past medical history only of
substance use disorder presented to the emergency department
(ED) 20 minutes following intranasal stimulant use. The patient
complained of severe chest pain that was sudden in onset,
non-exertional, and non-radiating. He also reported mild
shortness of breath and anxiety. Prehospital responders noted
initial relief of his chest pain and shortness of breath following
administration of 325 milligrams (mg) of aspirin and 0.4 mg of
sublingual nitroglycerin, but the pain returned upon arrival to
the ED. The patient’s initial vital signs at time of presentation
included a blood pressure of 156/108 millimeters of mercury
(mmHg), heart rate of 79 beats per minute, respiratory rate of
18 breaths per minute, and oxygen saturation of 100% on room
air. Upon arrival, the patient reported chest pain and fatigue and
denied any other symptoms. He also denied any family history
of cardiac disease.

Volume 7, No. 3: August 2023

193

Clinical Practice and Cases in Emergency Medicine



Spontaneous CST Detected by Point-of-care Transthoracic Echo

Berrin et al.

On physical examination, the patient appeared drowsy and
had symmetrically small but not pinpoint, equally round and
reactive pupils. Cardiopulmonary exam and complete physical
examination were unremarkable. The emergency clinician
obtained an ECG, chest radiograph, troponin level, complete
blood count, comprehensive metabolic panel, and a bedside
transthoracic echocardiogram (TTE) to guide medical
management. The initial electrocardiogram ECG (Image 1)
revealed deep and symmetric T-wave inversions in leads
V1-V4, with no Q-waves, normal R-wave progression, and no
ST-segment elevations, concerning for Wellens syndrome.

A cardiology consultation was initiated, and point-of-care
TTE was then performed by emergency clinicians at point of
care. On parasternal long view, a circular, hyperechoic focus was
noted posterior to the left atrium, at the location of the coronary
sinus (Image 2A). This can be compared to a parasternal long
TTE view with a normal coronary sinus (Image 2B). There were
no signs of systolic or diastolic dysfunction, no noted pericardial
effusion, and the size of the atria and ventricles were within
normal limits. At the time the echo was completed, the patient
was resting comfortably in the gurney without chest pain.

Results from the patient’s blood tests came back
unremarkable, including a normal troponin. Urine
toxicology screen was positive for cocaine and opioids and
negative for amphetamines. A chest radiograph was within
normal limits. A comprehensive echocardiogram was
subsequently performed and confirmed the diagnosis of
CST. Because the patient was pain free, hemodynamically
stable, and with negative serial troponins, cardiology
recommended inpatient monitoring and anticoagulation,
and did not recommend clot retrieval.

DISCUSSION

The occurrence of CST is exceedingly rare. Most
instances occur as a complication of right heart
instrumentation, infective endocarditis, hypercoagulable
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Image 1. Initial echocardiogram with deep and symmetric T-wave
inversions in leads V1-V4 (blue arrows), with no Q-waves, normal
R-wave progression, and no ST-segment elevations, concerning
for Wellens syndrome.

CPC-EM Capsule

What do we already know about this clinical
entity?

Coronary sinus thrombosis (CST) is a

rare condition primarily occurring after
instrumentation of the heart, with an 80%
mortality rate.

What makes this presentation of disease
reportable?

This is the first report of CST detected via point-
of-care-ultrasound (POCUS) in a patient with no
predisposing history but with recent cocaine use.

What is the major learning point?
Point-of-care-ultrasound is a valuable bedside
tool that can detect rare conditions and track a
dynamic pathologic process such as CST.

How might this improve emergency medicine
practice?

Subtle abnormalities on POCUS can suggest
possible uncommon pathological conditions.
Combined with consultative echocardiography it
can be useful in difficult cases.

Image 2B

Image 2. (A) Initial parasternal long-axis view of patient with
coronary sinus thrombosis (CST); (B) normal coronary sinus (CS)
with anatomic labels.

LA, left atrium, LV, left ventricle, AO, aortic outflow; RV, right
ventricle; DTA, descending thoracic aorta.

states, or congenital malformation.* This is the first reported
case of CST detected by POCUS in an ED setting.

While cocaine is classically associated with coronary artery
vasospasm and arrhythmia, its thrombogenic effects can be just
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as lethal.>® Cocaine induces a prothrombotic state by promoting
platelet activity and aggregation, increasing clotting factor
concentrations, and inhibiting thrombolysis.” Previous reports
discuss various cocaine-induced thromboses including deep
vein thrombosis and pulmonary embolism, myocardial
infarction from intracoronary thrombus despite normal coronary
arteries, and floating aortic arch thrombus.®'° Our case suggests
CST may similarly be triggered by cocaine use.

Coronary sinus thrombosis may be acute or chronic and
typically presents as a severe condition, with signs and symptoms
including chest pain, shortness of breath, and hypotension.*
Secondary complications of CST may include pericardial
effusion, cardiogenic shock, or even sudden cardiac death.*!!
More insidious presentations, including entirely asymptomatic
cases, have been reported in partial or incomplete thrombus
formation. Most often, CST is reported to be a fatal condition,
with most cases identified via autopsy.* Remarkably, the patient
we present was well-appearing and hemodynamically stable, with
resolved chest pain at the time POCUS echocardiography
demonstrated CST. It is possible that CST is underdiagnosed in
stable patients presenting with chest pain who are discharged
from the ED and do not receive comprehensive echocardiography
during their evaluation, highlighting the importance of POCUS
and awareness of this sonographic diagnosis.

To date, POCUS has not been a common diagnostic tool for
CST; in fact, we were unable to identify any prior published
reports of point-of-care imaging used to diagnose CST.
Previously, CST has been diagnosed using comprehensive
echocardiography from either a transthoracic or transesophageal
approach, with transesophageal views being more sensitive.
Unlike comprehensive echocardiography performed by
ultrasound technologists, POCUS allows for easy serial
sonographic evaluation. Our consulting cardiologist reviewed
and found dynamic changes between the initial POCUS study, a
comprehensive echocardiogram obtained two hours later, and a
repeat POCUS performed approximately four hours after the
initial one. While the first images showed complete occlusion of
the coronary sinus, the comprehensive study showed a slightly
smaller thrombus with some flow present around the thrombus
on color Doppler. The images obtained at four hours showed an
even smaller thrombus within the coronary sinus. These
progressive findings over hours may have increased the
likelihood of this patient’s CST being related to his reported
substance use that same day.

Dynamic ECG changes such as ST-segment elevations and
left axis deviation can be found in acute CST, most likely due to
increased myocardial perfusion pressure and decreased
coronary artery blood flow leading to acute ischemia of the
myocardium.*!?> To our knowledge, this is the first reported case
of Wellens pattern associated with acute CST. However, it
should be noted that the Wellens pattern on ECG may have been
due to the patient’s recent cocaine use, independent of the CST.

There are no current guidelines for the management of
CST, and treatment has varied by case given the rarity of the

condition.*!* Treatment options include interventional
management with thrombectomy and medical management
with anticoagulation. Thrombectomy followed by heparin as a
bridge to warfarin therapy has been previously documented
when a patient is critically ill or unstable.'* Other case reports
include the use of low-molecular-weight heparin as a bridge to
warfarin therapy or the use of novel anticoagulants, without
clot retrieval, in clinically stable patients.?

In a case report detailing CST as a complication of
ventricular free-wall rupture following a myocardial
infarction, the risk of hemorrhage into the pericardium was
deemed too great, and the patient was managed without
anticoagulation, ultimately doing well with conservative
management.'> The morbidity and mortality benefits of these
varied approaches have not yet been established in the
literature, and further clinical studies are needed. Ultimately,
our patient was discharged on rivaroxaban after a short and
uncomplicated hospital stay, with recommended repeat TTE in
two months.

CONCLUSION

Coronary sinus thrombosis is a rare condition that has
never before been reported as detected by POCUS.
Classically, point-of-care TTE is used for the assessment of
gross left ventricular systolic function, detection of a
pericardial effusion, and evaluation for right heart strain. As
clinicians become more comfortable with performing these
evaluations, other subtle and less common findings will be
detected. Point-of-care ultrasound is a valuable bedside
assessment tool for patients with chest pain and ECG changes
and can be used to track a dynamic pathologic process such as
CST. As in our case, the ECG pattern, along with the detection
of a hyperechoic lesion in the location of the coronary sinus,
triggered specialist consultation, comprehensive TTE, and
therapeutic intervention.

The author attests that neither IRB Approval, nor patient consent
is required for the publication of this case report. Documentation
on file.
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Case presentation: An 84-year-old man presented to the emergency department with sudden,

left lower quadrant cramping pain. Because critical hypotension was noted, point-of-care
ultrasonography (POCUS) was performed immediately. The study revealed a pulsatile flow
extravasating from the left common iliac artery into the left psoas muscle with hypoechoic para-aortic
fluid collection.

Discussion: Common iliac artery rupture is rare and has nonspecific clinical presentations. A quick
disposition can be made with a combination of clinical manifestations and POCUS results. [Clin Pract
Cases Emerg Med. 2023;7(3):197-199.]

Keywords: Common iliac artery rupture, diagnostic ultrasound, POCUS.

CASE PRESENTATION

An 84-year-old man with a history of hypertension and
peripheral arterial occlusive disease presented to the
emergency department (ED) with sudden onset of left lower
quadrant (LLQ) cramping abdominal pain. The patient was in
stable condition with blood pressure 129/61 millimeters of
mercury (mm Hg), heart rate 78 beats per minute, and 99%
oxygen saturation on room air without respiratory distress on
arrival to the ED. Physical examination disclosed mild
tenderness over LLQ of abdomen. There was a sudden drop in
blood pressure to 66/41 mm Hg with altered consciousness
with a Glasgow Coma Score of three (eyes 1, verbal 1, motor
1), while waiting for lab results.

Point-of-care ultrasound (POCUS) over the LLQ of the
abdomen showed a left common iliac artery with a
demarcated arterial mural defect (Video 1). Pulsatile flow

Image 1. Point-of-care ultrasound in transverse view over left
lower quadrant of abdomen demonstrating an extravasating flow

extravasating from the left common iliac artery into the left  from left common iliac artery (yellow arrow) into left psoas muscle
psoas muscle with a hypoechoic para-arterial fluid collection  (white arrows) under color Doppler display with hypoechoic para-
was noted under color Doppler display (Image 1 and Video arterial fluid collection.

2). Emergent endotracheal intubation and adequate fluid

resuscitation with crystalloids was performed immediately.

Non-contrast computed tomography was performed descending colon (Image 2). Emergent percutaneous
subsequently, which revealed a large retroperitoneal angioplasty was performed based on the suspicion of the
hematoma with anterior displacement of the left kidney and rupture of common iliac artery.
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Image 2. Computed tomography of the abdomen and pelvis, in
coronal view, demonstrating a large retroperitoneal hematoma
formation (*) with anterior displacement of left kidney (#).

DISCUSSION

Common iliac artery rupture is rare and often results from
iliac artery aneurysms, dissection, connective tissue disorders
(e.g., Marfan, Ehlers-Danlos, and Loeys-Dietz syndromes),
atherosclerosis, or even iatrogenesis.' Iliac artery aneurysms
generally have nonspecific clinical presentations, including
relatively nonspecific severe lower abdomen pain, pulsatile
abdominal mass, and bruit.? Due to the rapid progression and
hemodynamic instability of arterial rupture a high index of
suspicion by the emergency physician is necessary, and POCUS
should be considered to make a timely diagnosis.’ Sonography
may reveal a sharply demarcated aortic mural defect,
hypoechoic para-aortic fluid collection, or a heterogeneous
collection within a retroperitoneal space. With a combination of
clinical manifestations and POCUS results a quick disposition
could be made. Percutaneous angioplasty with covered stent
(Image 3) in a timely fashion is the main treatment for this
emergent condition.*

Video 1. Point-of-care ultrasound over the left lower quadrant of
the abdomen showed a left common iliac artery with demarcated
arterial mural defect.

Video 2. Point-of-care ultrasound in transverse view over
left lower quadrant of abdomen demonstrating a pulsatile
extravasating flow from the left common iliac artery with
hypoechoic para-arterial fluid collection.

CPC-EM Capsule

What do we already know about this
clinical entity?

Common iliac artery rupture is a rare
but serious condition often associated
with aneurysms, dissection, or connective
tissue disorders.

What is the major impact of the image(s)?
The images obtained through point-of-
care ultrasonography (POCUS) help

in timely diagnosis and guide emergent
percutaneous angioplasty, potentially
preventing fatal outcomes.

How might this improve emergency
medicine practice?

Increased awareness of this condition and
liberal use of POCUS can lead to quicker
diagnosis and prompt intervention,
improving patient outcomes in cases of
common iliac artery rupture.

Image 3. A covered stent (arrowheads) placed in the left common
iliac artery by percutaneous transluminal angioplasty.
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The Institutional Review Board approval has been documented
and filed for publication of this image in emergency medicine.
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Case presentation: We describe the case of a 38-year-old female patient with a history of lupus
presenting with atraumatic abdominal pain and ecchymosis. The ultimate diagnosis of abdominal
lupus erythematous panniculitis was determined based on physical exam and imaging findings.

Discussion: Lupus erythematous panniculitis is a rare diagnosis, but consideration is important
as early recognition and treatment is important to reduce pain and lessen the possibility of
irreversible disfigurement and unnecessary costs to affected patients. [Clin Pract Cases Emerg Med.

Keywords: Lupus erythematous panniculitis; dermatology.

CASE PRESENTATION

A 38-year-old female with a history of cutaneous lupus
erythematosus on hydroxychloroquine presented to the
emergency department (ED) with months of abdominal pain
and two weeks of abdominal ecchymosis with underlying
palpable nodules. She endorsed nausea without emesis,
small-volume bowel movements, and shortness of breath
secondary to pain. She denied similar previous episodes of
this bruising or pain. However, the patient reported that her
mother also had lupus with similar symptoms. Her abdominal
exam was notable for generalized tenderness, diffusely
scattered ecchymosis with palpable subcutaneous nodules
(Image 1). Laboratory findings were unremarkable.
Abdominal computed tomography was performed (Image 2).

The patient’s exam and imaging findings led to the
diagnosis of lupus erythematous panniculitis (LEP) of the
abdomen. After this diagnosis, she was discharged with a short
course of steroids. At follow-up with her primary care
physician weeks later, abdominal nodules were noted to be
smaller in size and no longer tender.

DISCUSSION

This case describes a rare ED diagnosis of abdominal
LEP. This condition is a rare variant of systemic lupus
erythematosus, occurring in approximately 2% of patients

Image 1. Scattered ecchymosis and nodularity seen on the
patient’s abdominal physical exam.
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Female with Atraumatic Abdominal Bruising

Image 2. Computed tomography of the abdomen demonstrating
areas of subcutaneous stranding and edema (*), as well as
scattered areas of nodularity (arrow) in the soft tissues of the
abdominal wall.

with this condition; however, it can also be seen in
association with discoid lupus erythematosus or in
isolation.? Most lesions have been described as affecting the
proximal extremities, face, and back of middle-aged
females with a prior diagnosis of lupus.? In patients with
history and clinical exam suggestive of LEP, imaging
including ultrasound, computed tomography, or magnetic
resonance imaging can be used to evaluate for underlying
abscess and for further characterization of the lesions.?
However, biopsy and histopathology are recommended for
definitive diagnosis.?

The diagnosis of LEP is often delayed for greater than
one year, which can lead to preventable complications such
as calcification or atrophy. Treatment often requires two or
more systemic therapies including first-line
hydroxychloroquine; recurrence is common.* It is important
that emergency physicians be aware of this rare diagnosis
and consider it when evaluating patients with relevant
medical history, as timely diagnosis and treatment is
important for pain reduction, irreversible disfigurement, and
costs for affected patients.*

The authors attest that their institution requires neither Institutional
Review Board approval for publication of this case report. Patient
consent was obtained. Documentation on file.

CPC-EM Capsule

What do we already know about this clinical
entity?

Lupus erythematous panniculitis (LEP) is rare,
with lesions typically affecting the proximal
extremities, face, and back of middle-aged
females with a prior lupus diagnosis.

What is the major impact of the image(s)?
In patients with history and clinical exam
suggestive of LEP, imaging aids evaluation
for underlying abscess and further
characterization of the lesions.

How might this improve emergency
medicine practice?

Timely diagnosis and treatment is important
for reducing pain and avoiding irreversible
disfigurement and costs for affected patients.
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Case Presentation: Early diagnosis and rapid treatment of cancer is essential for good clinical
outcomes for patients. In this case, an 85-year-old man presented with failure to thrive and was
noted to have rapid-onset, multiple seborrheic keratoses (Leser-Trélat sign) on his chest and back.
He was ultimately diagnosed with pancreatic cancer using computed tomography.

Discussion: Leser-Trélat sign is a rare cutaneous marker for underlying malignancy. Identification
of this sign can help guide diagnostic imaging and lab work to identify an occult internal malignancy,
resulting in more rapid diagnosis, earlier treatment, and potentially better clinical outcomes. [Clin

Keywords: Leser-Trélat, cancer; malignancy; seborrheic keratosis.

CASE PRESENTATION

An 85-year-old man with a history of chronic obstructive
pulmonary disease, chronic kidney disease, congestive heart
failure, and atrial fibrillation presented to the emergency
department (ED) via ambulance for failure to thrive. The patient’s
home-care nurse was concerned due to his worsening weakness,
development of peripheral edema, decreasing appetite, and
general deterioration over the prior week. The patient had no
complaints, aside from diarrhea, and was not sure why his
home-care nurse had called for an ambulance. On arrival to the
ED, the patient was hemodynamically stable and oxygenating
well on a baseline of two liters of oxygen via nasal cannula. He
appeared thin and frail and had significant generalized weakness
when moving his extremities. Cutaneous exam showed numerous
seborrheic keratoses on his chest, abdomen, and back (Image 1).

The patient had no abdominal tenderness to palpation.
However, he did have significant lower extremity edema. His
constellation of symptoms in combination with the cutaneous
finding (absent on skin exams from his admission two months
prior) raised suspicion that his eruptive skin lesions were a
manifestation of the Leser-Trélat sign (LTS). He underwent
computed tomography (CT) of the abdomen and pelvis, which
revealed a lobular mass in the pancreatic body measuring 10
centimeters (cm) x 11 cm x 12 ¢m, concerning for likely
malignancy (Images 2, 3). After admission to the hospital, the

Image 1. Multiple seborrheic keratoses (arrow) on the chest and
abdomen.

patient and family made the joint decision to transition him to
hospice care, opting to forego further medical management of
the underlying cancer.
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' 125.28mm

Image 2. Pancreatic mass (arrow) diagnosed via computed
tomography of the abdomen and pelvis in coronal view.
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Image 3. Pancreatic mass (arrow) diagnosed via computed
tomography of the abdomen and pelvis in axial view.

DISCUSSION

Leser-Trélat sign is a rare cutaneous marker for underlying
malignancy.'? It manifests with a sudden appearance or rapid
accumulation of multiple seborrheic keratoses on the chest,
abdomen, or back.? Seborrheic keratoses are waxy-textured
papules that are black or brown in color and characterized by
their appearance of being stuck onto the skin.* Seborrheic
keratoses are themselves benign skin growths that grow slowly
over a number of years, but their accumulation or sudden
appearance (often within one year) can be a sign of an
underlying malignancy.'# The most common malignancies
associated with LTS are those of the gastrointestinal tract, in

CPC-EM Capsule

What do we already know about this clinical
entity?

The Leser-Trélat sign, the rapid appearance
or accumulation of seborrheic keratoses, is
a rare cutaneous marker that can point to an
underlying malignancy.

What is the major impact of the image(s)?
The images show a manifestation of the
Leser-Trélat sign in a patient ultimately
diagnosed with pancreatic cancer.

How might this improve emergency
medicine practice?

Identification of the Leser-Trélat sign in
the emergency department can lead to
earlier diagnosis and treatment of the
underlying cancer.

particular, gastric adenocarcinoma.! The pathogenesis of LTS is
still unknown but hypothesized to be paraneoplastic in nature.'>*
In the ED, incidental cutaneous findings are often disregarded in
favor of more pressing pathologies; however, identification of LTS
can direct imaging that could lead to earlier diagnosis and treatment
of the underlying cancer.’ Prognosis of patients with LTS is often
poor since the cancer is usually in a more advanced stage.> To
clarify, it is not always necessary to search for an underlying
malignancy in the ED for patients with LTS. Instead, identification of
LTS is important because it spurs physicians to arrange close
follow-up with an outpatient dermatologist for further testing.

The authors attest that their institution requires neither Institutional
Review Board approval or patient consent for publication of this
article. Documentation on file.
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