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Introduction: Achenbach syndrome is a rare, benign condition characterized by painful discoloration of
a finger. Recognition of this syndrome prevents unnecessary costly workup and risky interventions.

Case Report: A healthy, 54-year-old female was transferred to our emergency department (ED) from a
community ED for vascular evaluation of discoloration and numbness to her finger. After extensive
workup, medical intervention, and consultation with multiple specialists, she was diagnosed with
Achenbach syndrome.

Conclusion: Emergency physicians may practice good healthcare stewardship and limit invasive,
potentially harmful, and expensive workup by reassuring patients of the benign nature of this condition.
[Clin Pract Cases Emerg Med. 2024;8(4)1–4.]

Keywords: Achenbach syndrome; finger discoloration; case report.

INTRODUCTION
Achenbach syndrome is a relatively rare, likely under-

reported, benign, painful discoloration of a finger that is self-
resolving. Despite being first reported in 1958 by Dr. Walter
Achenbach, this condition has primarily been documented in
case reports and small case series. Most commonly, patients
are middle-aged females presenting with atraumatic
ecchymosis of the volar aspect of a single digit without any
identifiable risk factors such as smoking, coagulopathies,
trauma, drug use, and rheumatologic disorders.1–3 The
etiology is unknown and does not appear to have permanent
sequelae.1 Despite the benign course of this condition, the
presentation of Achenbach syndrome is often distressing to
patients and clinicians alike. As this is a little-known
syndrome, patients are at times subject to unnecessary
workup leading to increased anxiety, cost, and risks of

interventions. Here we present a case of an otherwise healthy
female who was transferred to our tertiary care center
for higher level of care to evaluate an atraumatic finger
with discoloration and numbness, concerning for
ischemic etiology.

CASE REPORT
A54-year-oldWhite femalewith no pastmedical historywas

transferred to our emergency department (ED) from a
community ED in the summer season for further vascular
evaluation of the discoloration and numbness to her left fourth
digit. The patient reported feeling a sudden sharp pinch in the
middle phalanx the prior evening and then noting the
development of a blue circle (Image 1). She awoke the next
morning tofind that her entiremiddle phalanx appeared bruised
with some tenderness to palpation and numbness (Image 2).
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The patient was a former smoker of nine years and had quit
30 years earlier. She denied prior history of similar events.

On physical exam, her left fourth digit demonstrated a
bluish discoloration limited to the volar aspect of her middle
phalanx; it was warm to touch, with decreased sensation and
slight tenderness to the affected area. The distal phalanx had
normal color with good capillary refill. The patient had full
range of motion of all digits. The remainder of her left hand

appeared within normal limits. Her radial pulses were equal
and strong bilaterally.

The patient was initially evaluated at a community ED
where there was a concern for vascular injury. Prior to
transfer to obtain specialty consultation, she underwent an
ultrasound arterial duplex of the left upper extremity, which
was found to be normal, and she was started on full
anticoagulation via heparin drip. The patient was admitted
into our hospital and was continued on the heparin drip. She
received a transthoracic echo with bubble study, which
demonstrated an intact interatrial septum, and she was
evaluated by multiple specialists including vascular surgery
and cardiology to assess for a cardioembolic source of
ischemia and later an orthopedic-hand specialist for other
possible diagnoses. All lab work including erythrocyte
sedimentation rate (ESR) and C-reactive protein (CRP) were
normal. Ultimately, the patient was diagnosed with
Achenbach syndrome and discharged home. Her symptoms
self-resolved after four days (Image 3).

DISCUSSION
Achenbach syndrome is a benign and self-resolving

condition often presenting as acute discoloration, pain, and

Population Health Research Capsule

What do we already know about this
clinical entity?
Achenbach syndrome, characterized by
painful discoloration of a finger, is a rare
disorder that is completely benign
and self-resolving.

What makes this presentation of
disease reportable?
Achenbach syndrome often goes
unrecognized, leading to costly and
potentially harmful workups.

What is the major learning point?
Physicians should feel comfortable
diagnosing Achenbach syndrome and
reassuring patients of its benign nature.

How might this improve emergency
-medicine practice?
Awareness of this disorder allows emergency
physicians to consider it in a differential,
diagnose as appropriate, and save the patient
time, cost, and anxiety.

Image 1. A bluish discoloration resembling a circle noted to the
volar aspect of the left fourth digit just distal to the crease of the
distal phalanx. Of note, the dark discoloration seen in the second,
third, and proximal aspect of the fourthth digit are the result of a
shadow from the patient’s phone.

Image 2. A well-demarcated area of ecchymosis to the volar
aspect of the fourth digit on the left encompassing the entire
middle phalanx with some extension into the distal phalanx.

Clinical Practice and Cases in Emergency Medicine Volume 8, No. 4: November 20242
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numbness of one or more digits. Despite first being reported
in 1958, this remains a little-known disease which, on review
of current available case reports, often results in unnecessary
testing, consultations, and anxiety for patients. The emergent
concern in the initial presentation of Achenbach syndrome is
acute limb ischemia where thrombosis, embolism, or
dissection may lead to sudden arterial occlusion. If this were
the case, patients would commonly experience pain, cold
skin, pallor, or pulselessness.4 However, in Achenbach
syndrome, pulses and temperature are intact, and patients
tend to present with ecchymosis of just the volar aspect of a
digit. Reports indicate a propensity for this syndrome to
occur on the volar aspect of the third or fourth digits in
women but have also been reported to occur in men and on
nearly all other digits, the dorsal aspect of digits, the palm,
and even toes.1 In our patient, sparing of the distal phalanx
was very prominent; this finding may not be the case in all
patients with this syndrome.

Patients often undergo vascular studies such as Doppler
ultrasonography, echocardiograms, and computed
tomography angiography, which are normal.1 A report of a
patient with Achenbach syndrome who underwent punch
biopsy revealed multiple ectatic capillaries in the dermal
layer, in addition to some extravasation of red blood cells out
of these vessels into the dermis, which would suggest some
degree of vessel fragility.5 A separate report of a patient who
underwent capillaroscopy demonstrated hemorrhages
without change in capillary morphology or blood flow,
indicating that capillary microhemorrhages can be observed
in Achenbach syndrome.6

Vasculitis is another differential to consider with this
presentation. In vasculitis, symptom resolution generally
takes weeks to months, rather than days as in Achenbach
syndrome.1 There are often notable laboratory features in

vasculitis such as elevated ESR, CRP, and antinuclear
antibody levels.5 In addition, there are frequently other
clinical clues to suggest these diagnoses. A strong history of
tobacco use may suggest thromboangiitis obliterans, which
most commonly manifests as signs and symptoms of limb
ischemia in the most distal portions of an extremity and
progresses proximally in the setting of persistent tobacco use,
often involving multiple digits and extremities.7

Exposure to cold temperatures could suggest Raynaud
phenomenon or pernio. Classically, patients experiencing
Raynaud phenomenon complain of symmetric color
changes in multiple digits, generally beginning as white due
to tissue ischemia resulting from vasospasm of the arteries,
then blue or purple, and finally red as the tissues reperfuse
once rewarmed. Pernio occurs after prolonged exposure to
temperatures above freezing. Patients develop painful,
violaceous papules usually on the dorsal aspect of multiple
fingers or toes, without the color change as noted in
Raynaud.8 Recent stress or anxiety could suggest
psychogenic purpura.9 In psychogenic purpura, patients
develop ecchymoses in various locations, generally on the
extremities, that are associated with different prodromes
ranging from itchiness to pain or warmth.10

In general, Achenbach syndrome involves ecchymosis
of a single digit or part of a single digit, which detracts largely
from the aforementioned conditions that often involve
multiple digits or different bodily locations. This is by no
means an exhaustive list of differentials, but just a few to
illustrate the importance of a thorough history and physical
exam to help differentiate potential causes of this
presentation. Additionally, a recent report revealed a
possible genetic component to Achenbach syndrome,
detailing three cases within two successive generations of
middle- to older-aged women.11 Obtaining a careful family
history may aid clinicians in making this diagnosis. Further
evaluation would be useful in elucidating whether these
genetic factors may be associated with other pathologies
of concern.

In an early systematic review of the medical literature on
Achenbach syndrome, Kordzadeh formulated an
algorithmic approach for diagnosis and management
based upon 12 case reports. Kordzadeh suggests initially
assessing pulses in any patient presenting with bluish
discoloration, pain, edema, and paresthesia of a digit. If
pulses are not palpable, the clinician should work up the
patient for acute limb ischemia. If pulses are palpable, then
the clinician should assess for differentiating factors when
considering limb ischemia, vascular pathologies, and
Achenbach syndrome.

Kordzadeh’s review found that the most common patient
demographics in Achenbach syndrome were female patients
under the age of 60. Using the clinical picture, patient
demographics, physical exam, and lack of significant risk
factors for other vasculitis diagnoses, clinicians may reliably

Image 3. A mostly resolved area of ecchymosis seen at the volar
aspect of the fourth digit on the left.
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diagnose Achenbach syndrome without further
investigations. If there are doubtful circumstances, the
patient may undergo Doppler ultrasonography.12 This
algorithmic approach offers a starting point from which a
clinician may base their decisions. However, it is important
to note that this algorithm has not been validated and is a
theoretical decision tool based upon 12 case reports.

In summary, Achenbach syndrome is a benign and self-
resolving disorder that usually presents as an atraumatic
ecchymosis of a finger. The treatment is reassurance. Our
patient was an otherwise healthy 54-year-old White female
with a remote history of tobacco use and a normal ultrasound
arterial duplexwho underwent a hospital-to-hospital transfer
by ambulance, was treated with a continuous infusion of
medication and evaluated by multiple specialists, and
underwent advanced imaging with the resultant diagnosis of
Achenbach syndrome. Each intervention posed an
additional risk and cost for the patient. Our hope is that by
increasing awareness of this diagnosis, we may limit future
potentially harmful interventions.

CONCLUSION
It is essential for clinicians to be aware of the differential

diagnosis of Achenbach syndrome. Once acute limb
ischemia is ruled out, and the clinical picture is consistent,
clinicians may practice good healthcare stewardship
and limit invasive, potentially harmful, and expensive
workup by reassuring patients of the benign nature of
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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Introduction: Point-of-care ultrasound (POCUS) is a screening and diagnosticmodality frequently used
in the emergency department to assess patients with abdominal pain.

Case Report: We present a case describing the unusual finding of intraperitoneal fluid with loculations
visualized in the right upper quadrant of the abdomen in a patient ultimately diagnosed with pelvic
inflammatory disease (PID) with ruptured tubo-ovarian abscess caused by group A streptococcus
(GAS), a pathogen rarely implicated in the disease.

Conclusion: Uncommon findings on abdominal POCUS should trigger further investigation. In a patient
not responding to antibiotics administered for typical PID coverage, GAS should be considered as a
possible etiology and a penicillin-based antibiotic administered to prevent progression to tubo-ovarian-
abscess formation, peritonitis, and sepsis. [Clin Pract Cases Emerg Med. 2024;8(4)5–8.]

Keywords: point-of-care ultrasound; pelvic inflammatory disease; peritonitis; case report.

INTRODUCTION
Pelvic inflammatory disease (PID) is an infection of the

upper genitourinary tract typically seen in sexually active
women. While some patients are asymptomatic, signs and
symptoms may include abdominal pain, dyspareunia,
cervical motion tenderness, and vaginal discharge. Pelvic
inflammatory disease is most often caused by Neisseria
gonorrhoeae, Chlamydia trachomatis, or other colonizing
flora of the genitourinary tract.1 National Health and
Nutrition Examination Survey data from 2013–2014
revealed that 4.4% of women between the ages of 18–44 years
who were sexually active reported a past medical history of a
PID diagnosis.2 Infertility and tubo-ovarian abscesses
(TOA) are known complications of PID.

Point-of-care ultrasound (POCUS) is a screening and
diagnostic modality frequently used in the emergency
department (ED) to assess patients with abdominal pain.

In this case report we describe the unusual finding of
intraperitoneal fluid with loculations visualized in the right
upper quadrant of the abdomen. This finding, when coupled
with the clinical history and physical examination, led to
additional diagnostic imaging and ultimately a diagnosis of a
ruptured TOA. Grossly purulent fluid was discovered during
peritoneal wash out in the operating room. Culture of the
peritoneal fluid grew group A streptococcus (GAS), a
pathogen rarely implicated in PID. We found no other
reported cases of PID caused by GAS with associated
POCUS findings of septated or loculated intraperitoneal
fluid in the hepatorenal space in a review of the
medical literature.

CASE REPORT
A24-year-old femaleG1P0010with a pastmedical history

of a right ovarian cyst and a medical termination of
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pregnancy three months prior presented to the ED with
sudden onset of abdominal pain that woke her from sleep.
She reported the pain as severe and diffuse, notably worse in
the upper abdomen, with associated nausea and lower back
pain. Additionally, the patient reported white vaginal
discharge. She denied any fever, chills, vomiting, chest pain,
shortness of breath, diarrhea, or constipation.

On physical examination, the patient had an oral
temperature of 99°Fahrenheit (37.2°Celsius), tachycardia of
108 beats per minute, blood pressure of 106/71 millimeters of
mercury, 97% oxygen saturation on room air, and a diffusely
tender abdomen with voluntary guarding and rebound
tenderness suggestive of peritonitis. A POCUS was
performed to assess for intraperitoneal free fluid. It revealed a
complex collection of fluid with internal echoes in the
hepatorenal space raising concern for a loculated infection
(See Image and Video).

Bowel gas obscured the transabdominal suprapubic
images of the pelvic organs. Intravenous (IV) morphine was
administered for pain control. Pelvic examination revealed
cervical motion tenderness and white discharge coming from
the external cervical os. Laboratory analysis was remarkable
for a white blood cell count of 18.9 × 103 per microliter
(K/μL) (reference range 4.5–11.0 K/μL) with a neutrophil
predominance of 93%. Electrolytes, lipase, hepatic function
panel, and lactate were within normal limits. Serum β-human
chorionic gonadotropin was negative, and there was
an unremarkable urinalysis. Broad spectrum antibiotics
were initiated.

Transvaginal ultrasound performed by radiology reported
asymmetric enlargement of the right ovary with a complex,

Population Health Research Capsule

What do we already know about this issue?
Point-of-care ultrasound (POCUS) is a
readily available tool to assist in
differentiating abdominal pain.

What makes this presentation of
disease reportable?
Unusual POCUS findings led to further
workup revealing a ruptured tubo-ovarian
abscess (TOA) that ultimately grew group A
streptococcus (GAS) despite no expected
risk factors.

What was the major learning point?
Unusual POCUS findings should trigger
further investigation; consider GAS as an
etiology in patients who do not respond
to typical pelvic inflammatory disease
(PID) coverage.

How does this improve emergency
medicine practice?
In PID/TOA patients who have been
appropriately treated but continue to have
infectious symptoms and unusual POCUS
findings, consider GAS.

Image. Right upper quadrant ultrasonography using curvilinear probe in the coronal plane demonstrating ascites (black star) and septations
(black arrow) in a patient ultimately diagnosed with pelvic inflammatory disease.
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4.2-centimeter (cm) cyst. There was asymmetric increased
flow to the right ovary on Doppler evaluation. Gynecologic
consultation was obtained, and due to concern for right
ovarian torsion/detorsion the patient was taken for
diagnostic laparoscopy. The patient was found to have a
ruptured TOA with 200 milliliters (mL) of purulent fluid in
the peritoneal space. A peritoneal washout and cystectomy
were performed, and the patient was admitted for IV
ceftriaxone, doxycycline, and metronidazole. She was
discharged on postoperative day three with a 14-day
course of oral doxycycline and metronidazole. The
intraperitoneal fluid sample collected during laparoscopy
grew GAS.

The patient returned one month later with fever, chills,
yellow vaginal discharge, and lower abdominal pain.
Contrast-enhanced computed tomography confirmed a
recurrent TOA, which was treated with IV piperacillin-
tazobactam and clindamycin per recommendation by the
infectious disease consultant. The infection respondedwell to
antibiotics, and the patient was discharged without further
recurrence to date.

DISCUSSION
Abdomino-pelvic POCUS may guide triage, diagnosis,

and management, assisting the clinician in investigating a
range of disease entities including biliary pathology,
abdominal aortic aneurysm, or TOA.3–5 Bedside ultrasound
is generally readily available in the ED setting and may serve
as an additionalmodality to identify unusual findings early in
the patient’s clinical course. It does not require ionizing
radiation and is not time intensive to perform.Cliniciansmay
consider early use of POCUS for peritoneal findings, as
evidenced in this case presentation. In conjunction with
information obtained on history and physical examination,
the unusual, right upper quadrant POCUS findings of
intraperitoneal fluid with loculations caused concern for a
disseminated pelvic infection. This was confirmed as a
ruptured TOA with a moderate amount of purulent,
intraperitoneal free fluid on the operative report. Fitz-Hugh-
Curtis syndrome was a concern given the complicated
fluid visualized with POCUS, but there was no comment of
violin-string adhesions, adhesions, or fibrous adhesions
between the anterior hepatic capsule and parietal
peritoneum noted on the laparoscopic operative report,
although it is unknown whether this anatomic area
was evaluated.

Intraperitoneal fluid is easily visualized on ultrasound,
and when complex fluid with loculations is encountered, the
differential diagnosis includes malignancy, inflammation,
and infectious processes.6 Similar findings of septated
intraperitoneal fluid have been documented in cases
of C trachomatis in PID,7 cholecystitis,8 and
tubercular peritonitis.9

In addition to the uncommon POCUS examination
findings, fluid cultured from the abdominal cavity grew
GAS.Outside of peripartum infections, those associatedwith
an intrauterine device (IUD) and other invasive gynecologic
procedures, GAS infections are rare. This patient reported no
recent gynecologic instrumentation. Snyder and Schmalzle
described a case of a patient in septic shock from PID, where
GAS was the causative organism.10 They then conducted a
literature review of 13 other cases of PID due to GAS
infection. All but one of the cases reported abdominal pain,
and 8/13 reported genitourinary symptoms such as vaginal
discharge or gastrointestinal symptoms such as nausea,
vomiting, and/or diarrhea.

This patient’s clinical course was complicated by a
recurrent TOA and sepsis on a return ED visit after initially
responding to standard PID antibiotic coverage. She
ultimately required penicillin to treat GAS. While both PID
and GAS are easily treated by antibiotics, if left untreated
they may progress to septic shock and death. In patients
diagnosed with PID but not improving on standard
antibiotic regimens, clinicians should consider
other causes such as GAS and streptococcal toxic
shock syndrome.

CONCLUSION
Group A streptococcus is a rare cause of pelvic

inflammatory disease, usually seen in the peripartum
period, in patients with an IUD or who have had other
recent, invasive gynecologic procedures. In a patient not
responding to antibiotics administered for typical PID
coverage, GAS should be considered as a possible etiology
and a penicillin-based antibiotic administered to prevent
progression to tubo-ovarian abscess formation, peritonitis,
and sepsis, particularly in cases of returning patients
previously treated with antibiotics. Bedside ultrasound
should be performed in patients presenting with abdominal
pain, and uncommon findings should trigger further
investigation. To our knowledge, no other cases of loculated
fluid in the hepatorenal space associated with PID have
been reported.

Video. Right upper quadrant ultrasonography using curvilinear
probe fanning through the coronal plane demonstrating ascites and
septations in a patient ultimately diagnosed with pelvic
inflammatory disease.

Patient consent has been obtained and filed for the publication of this
case report.
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Introduction:More than 40% of Americans are considered obese, resulting in annual healthcare costs
estimated at $173 billion.1,2 Various interventions exist to address obesity including lifestylemodification,
medications, and several surgical options. A novel ingestible intragastric balloon that self-deflates and is
excreted approximately four months post-ingestion is being used in other countries such as Australia,
Mexico, and several European countries. Currently, however, there are no US Food and Drug
Administration-approved, commercially available options like this in the United States.

Case Report: We present a case of a 31-year-old, obese male who presented to the emergency
department for abdominal pain approximately 10 weeks after the ingestion of an inflatable balloon for
weight loss treatment in Mexico. He was found to have a gastric perforation and required an emergent
exploratory laparotomy.

Conclusion: While ingestible, weight-loss balloons are not yet commercially available in the
United States, emergency physicians may still encounter complications of such devices. [Clin Pract
Cases Emerg Med. 2024;8(4)9–11.]

Keywords: intragastric balloon; gastric perforation; weight loss; case report.

INTRODUCTION
Obesity is an epidemic that is at the core of several

common chronic health conditions including heart disease,
type 2 diabetes, and hypertension. In 2022, the prevalence of
obesity among adults in the United States was 41.9%. Black
adults had the highest rate at 49.9%, followed by Hispanic
adults at 45.6%.1 Nonsurgical and non-endoscopic
ingestible, intragastric balloons (IGB) are being used inmany
countries including Mexico, Australia, and across Europe to
assist patients with weight loss.

There are currently no US Food and Drug
Administration-approved commercial options in the US.
The primary benefits of ingestible IGBs are that they do not
require anesthesia, sedation, or endoscopy for placement and
subsequent retrieval. The balloon is ingested with a catheter
attached; it is filled and then excreted in the stool
approximately four months post-ingestion.2–4 For patients,

this may be an attractive option as the device removes the
risks associated with sedation, anesthesia, and endoscopy.5–8

CASE REPORT
A 31-year-old obese, Hispanic male presented to the

emergency department with progressively worsening left
upper quadrant abdominal pain for five days. The pain was
described as cramping, intermittent, and exacerbated by
bending forward. He denied past medical history.

Several days prior to presentation the patient had been
evaluated by his primary care physician. He was diagnosed
with musculoskeletal pain and prescribed cyclobenzaprine.
Since the evaluation by the primary care physician, the pain
had increased in frequency and intensity. The patient denied
any nausea, vomiting, fevers, diarrhea, or hematochezia. He
did, however, report intentional weight loss of 15 kilograms.
Ten weeks prior, the patient had ingested an IGB (Allurion,
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formerly known as Elipse), for weight-loss purposes under
the care of a physician in Juárez, Mexico.

On initial evaluation, vital signs were normal except for
sinus tachycardia at 105 beats per minute. He was in mild
distress with moderate tenderness to palpation in the left upper
quadrant. There was no guarding, rebound, or rigidity.
Laboratory evaluation showed a white blood cell count of
21.7× 103 cells per cubic millimeter (mm3) (reference range
4.5− 11× 103 cells/mm3) with a neutrophil predominance of
18.9× 103 cells/mm3 (2− 7.8× 103 cells/mm3) and an elevated
blood urea nitrogen at 25 milligrams (mg)/deciliter (dL)
(9–20 mg/dL). The patient’s electrolytes, liver function
tests, and serum creatinine were within normal limits.
A computed tomography (CT) of the abdomen and pelvis with
intravenous contrast was ordered to assess for bowel
obstruction, perforation, and balloon integrity. The CT
indicated intraluminal gastric balloonwith anterior gastricwall
perforation without evidence of intestinal pathology (Image).

General surgery was consulted and obtained a CT
abdomen and pelvis with oral contrast, which directly
showed extravasation into the peritoneal cavity. The patient
was emergently taken to the operating room for an
exploratory laparotomy, abdominal washout, removal of the
IGB, and gastric perforation repair. He was started on
piperacillin/tazobactam and fluconazole for purulent
peritonitis. After an overnight stay in the surgical intensive
care unit, he was transferred to the surgical floor where he
remained for the following 10 days. On day 5, a follow-up
upper gastrointestinal series with gastrografin was obtained,
and no contrast extravasation was noted. The patient’s diet
was advanced, and he was discharged on postoperative day
10 with amoxicillin-clavulanate for 10 days. Forty-two days
after discharge the patient was noted to be recovering well on
a follow up visit.

DISCUSSION
Our case demonstrates a potentially lethal complication of

this novel ingestible IGB. The device is different from other
tools for weight loss in that it does not require surgery,
endoscopy, or anesthesia for placement and removal. It also

is more convenient in that placement can be done in a
20-minute visit.5 The balloon takes up volume within the
stomach, promoting early satiety and weight loss.3–8

The IGB balloon is made from biodegradable materials
and folded into a vegan capsule. While still connected to a
thin filling catheter the capsule with the IGB inside is
swallowed. Positioning in the stomach is confirmed with a

CPC-EM Capsule

What do we already know about this
clinical entity?
Various interventions exist to address obesity.
An ingestible, intragastric balloon that
self-deflates and is excreted four months
post-ingestion is not yet available in the
United States (US).

What makes this presentation of
disease reportable?
An obese male presented to our emergency
department with a gastric perforation
10 weeks after ingestion of a weight-loss
balloon in Mexico.

What is the major learning point?
Complications from ingestible, intragastric
balloons including perforations are more
likely to occur on the US-Mexico border
or in places with a large medical
tourism population.

How might this improve emergency
medicine practice?
Emergency physicians should consider gastric
perforation in patients with intragastric
balloons. Early specialist involvement is
key to managing such patients.

Image. Computed tomography of the abdomen and pelvis, coronal view (left) and axial view (right), with intravenous contrast demonstrating
intraluminal gastric balloon (solid arrow) with perforation and free air in the left upper quadrant (dashed arrow).
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radiograph, and the balloon is filled with 550 milliliters of
distilled water, potassium sorbate, and citric acid as
preservatives with a reconfirmation of positioning following
the filling of the balloon. Once the balloon is filled, the
catheter is pulled out and the fill valve made from a thin film
is sealed shut. The IGB has a self-release valve that is closed
by a filament that is only in contact with the inside of the
balloon. This filament weakens gradually and breaks at
approximately four months. Breaking of the filament causes
the contents of the balloon to empty into the stomach. Once
the balloon is emptied it is excreted in a bowel movement.4–8

Literature on the device is limited as the device is mostly
being used in the Middle East and Europe. Six unique studies
comprised of 2,013 patients were evaluated in a systematic
review and meta-analysis on the efficacy and safety of the
device. This study found that all the balloons had successful
placement except for one that was retained in the lower portion
of the esophagus. While there was a small number of serious
complications no mortalities were reported.8 Among the 2,013
cases there was only one with a gastric perforation that
required surgery.5–8 Other complications, which were also rare,
included small bowel obstructions in three patients,
spontaneous balloon hyperinflation in four patients, and gastric
outlet obstruction, pancreatitis, and esophagitis, each in one
patient.4,8 While this balloon has an overall favorable safety
profile it is important to note that there is still the possibility of
serious complications. To our knowledge this case presents only
the second instance of a gastric perforation from an IGB.

CONCLUSION
Gastric perforation is a rare but serious complication

associated with a high mortality rate in patients with
intragastric balloon placement. Complications from such
devices are more likely to occur on the US-Mexico border or
in communities with a large medical tourism population, as
the procedure is not available in the United States. It is
prudent for emergency physicians to consider gastric
perforation in patients with intragastric balloons. Early
specialist involvement and prompt resuscitation are key to
successfully managing such patients.

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: Tendon injuries of the hand present a diverse spectrum of challenges in emergency 
medicine, ranging from minor strains to catastrophic ruptures. The superficial anatomy of hand 
tendons predisposes them to various mechanisms of injury, leading to complex medical scenarios. 
Here, we present a unique case of flexor tendon exposure secondary to abscess formation and 
spontaneous rupture, emphasizing the importance of prompt recognition and management of such 
injuries in the emergency department. 

Case Report: A 69-year-old male with multiple comorbidities presented with diffuse pain and a pale, 
pulseless right lower extremity, alongside a left hand exhibiting exposed flexor tendons due to recent 
abscess drainage. Despite broad-spectrum antibiotics and pain management, the patient underwent 
above-knee amputation due to vascular compromise. Evaluation revealed a complete flexor tendon 
rupture likely attributable to infection, necessitating emergent hand surgery at the bedside. 

Conclusion: Understanding the nuances of tendon injuries is paramount for emergency physicians, 
given their potential for lifelong disability if inadequately addressed. Awareness of risk factors and 
appropriate management strategies, including early surgical intervention when indicated, is essential 
in optimizing patient outcomes. This case serves as a reminder of the complexities involved in hand 
injuries and underscores the need for vigilance and tailored care in the emergency setting. [Clin Pract 
Cases Emerg Med. 2024;8(4):329–331.] 

Keywords: tendon injuries; flexor tendon rupture; emergency department; hand surgery; comorbidities; 
case report. 

INTRODUCTION
Tendon injuries are commonly seen in the emergency 

department (ED) with causes ranging from minor falls and 
lacerations to major trauma. The substantial number of 
mechanisms of injury to the hand coupled with the superficial 
anatomy of the tendons that allow movement leads to a 
broad range of medical complexities. Closed injuries such as 
the commonly seen “mallet finger” can be splinted to allow 
for healing, while complete tearing and/or exposure of the 
tendon may require surgical intervention to prevent lifelong 
disability.1 Moreover, while incomplete ruptures may allow 
the patient to remain functional, these injuries can evolve 

Mayo Clinic Alix School of Medicine, Phoenix, Arizona 
Mayo Clinic Arizona, Department of Emergency Medicine, Phoenix, Arizona 

*
†

over time leading to a complete rupture later. Diagnoses of 
these injuries require a thorough physical exam to test for 
neurological function, imaging with radiographs to rule out 
bone abnormalities, and ultrasound and/or magnetic resonance 
imaging for definitive diagnosis of a soft tissue injury. Here, 
we present a unique presentation of a patient with flexor 
tendon exposure in the setting of recent abscess formation 
with spontaneous rupture. 

CASE REPORT
The patient was a 69-year-old, Russian-speaking male 

with a significant medical history including type 2 diabetes, 
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What do we already know about this clinical 
entity? 
Tendon injuries in the hand vary from minor 
strains to catastrophic ruptures, necessitating 
prompt recognition and management due to 
potential lifelong disability. 

What makes this presentation of disease 
reportable?
This rare case of flexor tendon exposure due to 
abscess and spontaneous rupture, highlights 
complexities in diagnosis and management. 

What is the major learning point?  
It is vital to recognize risk factors such as 
comorbidities (eg, rheumatoid arthritis, 
peripheral arterial disease), and the need for 
cautious intervention in hand pathologies, and 
timely surgical management. 

How might this improve emergency medicine 
practice?  
Emergency physicians should be aware of 
the nuanced presentations of hand injuries, 
facilitating tailored and timely interventions to 
optimize patient outcomes. 

peripheral arterial disease (PAD) status post multiple bilateral 
lower extremity revascularization procedures, coronary artery 
disease (CAD), hypertension, rheumatoid arthritis (RA), and 
recently diagnosed gastric adenocarcinoma. He presented to 
our ED with diffuse pain in his body, but primarily in his right 
leg and left hand. 

He had been seen two days earlier at an outside ED where 
he had an abscess on the left hand that had spontaneously 
ruptured. At that time, he was treated with metronidazole, 
doxycycline, and trimethoprim-sulfamethoxazole. 

On his evaluation in our ED, the patient was in distress 
secondary to his pain. The right lower extremity was identified 
as pale, cold, and pulseless. His left hand showed exposed 
shiny, ribbon-like substance protruding from the palmar 
aspect with serosanguinous fluid draining (Images 1 and 2). 
We attempted to maneuver the substance with 4x4 cotton, 
which revealed it to be anchored beneath the surface. Flexion 
of fingers and palm caused the substance to withdraw nearly 
entirely beneath the surface.  

He was diagnosed with acute limb ischemia suspected to be 
secondary to an acute arterial occlusion, as well as spontaneous 
flexor tendon rupture secondary to an abscess within the 

left hand. He was started on broad spectrum antibiotics (as 
treatment for tendon infection and prophylaxis for the operating 
room), pain medication, and high-dose heparin drip. Emergent 
evaluation by vascular surgery and hand surgery teams were 
called to the ED for evaluation. Due to the vascular emergency 
of his right lower extremity, the patient was sent to vascular 
surgery for attempted salvation; however, he was deemed 
inoperable, which resulted in an above the knee amputation. 
Evaluation of his left hand showed a full tendon rupture, 
thought to be due to infection and spontaneous abscess drainage 
before arriving in the ED two days prior when the abscess was 
still in place. Due to his medical complications, the patient’s 
hand surgery was performed at bedside with irrigation and 
washout with consideration of further intervention in the future. 

DISCUSSION
Emergency physicians need to promptly recognize and 

manage tendinous injuries due to their diverse presentation, 
severity, and treatment requirements. Initial treatment requires 
a thorough physical exam, focusing on neurological status 
and motor function. The treatment depends on the severity 
with most partial ruptures being treated conservatively. Some 
complete extensor tendon partial tears or ruptures, such 

Image 1. Photo of patient’s left hand with spontaneous tendon 
rupture (arrow) present as well as serosanguinous fluid present.

Image 2. Zoomed-in view of patient’s left hand with spontaneous 
tendon rupture (arrow) present as well as serosanguinous fluid 
present.
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as mallet and Jersey finger, can be treated in the ED with 
splinting and outpatient follow-up.2 Other clear indications 
for surgical management would be complete rupture of more 
proximal tendons and consideration of the patient’s recovery 
and ultimate outcomes after hand surgery consultation.2,3

Considering pre-existing conditions is crucial in risk 
management assessments for hand interventions. Using our 
case as an example, the patient had RA. Rheumatoid arthritis 
increases the likelihood of both flexor and extensor tendon 
rupture due to recurrent episodes of tendon inflammation 
(tenosynovitis), tendon erosion, and malformed bone.5 The 
previous spontaneous abscess drainage or multiple antibiotics 
may explain the atypical presentation of the tendon itself, 
with it protruding from the abscess area likely due to the 
infection weakening the tendon.3,4 Additionally, looking at the 
patient’s leg, we saw that he suffered from severe PAD with 
the development acute right lower leg ischemia as well as left 
lower leg developing a stage 4 ulcer involving tendon and 
bone. This PAD in the lower extremities was also contributory 
to the upper extremity tendon rupture.  

This case demonstrates that emergency physicians 
should take care when treating pathologies of the hand in 
patients with comorbidities such as RA, PAD, and CAD. 
Closed injuries such as sprains and extensor avulsions such 
as mallet finger can be splinted, but leaving exposed skin 
on a patient with known PAD and healing issues may lead 
to increased risk of rupture and subsequent complications. 
We suspect that if the outside hospital physician who saw 
the patient had performed incision and drainage of the hand 
without guidance from hand surgery, tendon injury may 
have inadvertently occurred. The outside hospital physician 
attempted to hospitalize the patient for antibiotics and further 
management; however, the patient refused admission and 
was discharged home. 

A lesson to be taken from this case is to proceed 
with caution when intervening in the hand in the ED. 
Instrumentation for abscess drainage without proper imaging, 
consultation, and follow-up can lead to rupture and further 
complications. We recommend consideration of broad 
spectrum empiric antibiotic coverage for Staphylococcus 
aureus and Streptococcus species coverage6 (the most 
common causes of tenosynovitis, septic arthritis, and 
osteomyelitis) such as cefazolin or clindamycin with 
vancomycin added. For patients who will ultimately be 
discharged we recommend cephalexin or clindamycin. Lastly, 
one should always be cognizant of any comorbidities that a 
patient may have that can affect their ability to heal and or 
increase their risk for certain complications. 

CONCLUSION
In 2016 there were 42.3 million injury-related ED 

encounters nationwide, according to the National Center 
for Health Statistics.3 Of these, hand and upper extremity 
injuries accounted for 26%. While tendon injuries are not 

the most common, they can lead to lifelong disability if 
missed. This case illustrates the importance for emergency 
physicians to be aware of risk factors for tendon rupture, 
such as rheumatoid arthritis, and to tailor treatment 
accordingly. Tendon ruptures, partial or complete, that are 
open require emergent surgical intervention with wash 
out.7 This case highlights that one should use caution, 
with patients who do not have spontaneous rupture when 
intervening on the hand, due to the anatomy of tendons, 
muscles, and nerves that run superficially. Hand surgery is 
recommended in these cases due to complexity and high risk 
for poor outcomes.

Documented patient informed consent has been obtained and 
filed for publication of this case report.
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Introduction: Metallic luster dusts are decorative agents for cakes and other confections. While some 
powders are labeled “non-edible,” they are also marketed as “non-toxic.” We present a case of a child 
who developed acute metal pneumonitis after accidental aspiration of metallic luster dust. 

Case Report: A four-year-old presented to the emergency department (ED) in respiratory 
distress after attempting to ingest gold decorative metallic luster dust. In the ED she was placed 
on supplemental oxygen. Her initial chest radiograph (CXR) was unremarkable. Her condition 
worsened despite high-flow nasal cannula oxygen, and she was intubated. A repeat CXR revealed 
patchy perihilar and peribronchial opacities. While receiving aggressive ventilatory support, her 
CXR worsened over the next 48 hours as bilateral interstitial and alveolar opacities progressed, 
likely representing acute metal pneumonitis with acute respiratory distress syndrome (ARDS). She 
remained intubated until hospital day (HD) 5, requiring supplemental oxygen until HD 9. She was 
discharged home on HD 10. A CXR obtained four months later demonstrated increased interstitial 
markings throughout both lungs with overinflation and subsegmental atelectasis. The patient had 
persistent dyspnea upon exertion, with pulmonology documenting that her symptoms were likely 
sequelae from inhalation of the cake luster dust. 

Conclusion: Non-edible metallic cake dusts are toxic. “Non-edible” labeling does not convey the 
health risks associated with handling by children, as evidenced by this case of metal pneumonitis with 
associated ARDS and chronic pulmonary disease. Accordingly, this descriptor should be abandoned 
for these products, and physicians should be aware of this potential complication. [Clin Pract Cases 
Emerg Med. 2024;8(4):332–335.] 

Keywords: case report; cake dust; bronze; metal pneumonitis; pediatric.  

INTRODUCTION 
Luster dusts are increasingly popular decorative agents 

for cakes and other confections. Like decorative glitters, some 
luster dusts are safe for use on food and contain ingredients 
such as sugar, cornstarch, maltodextrin, and color additives 
specifically approved for use as food by the United States 
Food and Drug Administration (FDA).1 These products will 
typically display the descriptor “edible” on package labeling 
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and must include a list of ingredients per the Federal Food, 
Drug, and Cosmetic Act and the Fair Packaging and Labeling 
Act.2 Other luster dusts are simply shavings of one or more 
metals, including aluminum, barium, chromium, copper, 
iron, lead, manganese, nickel, and zinc.3 These metallic luster 
dusts are not intended for human consumption but are sold 
online, in grocery stores, and in bakeries, often adjacent to the 
edible varieties. Due to their intended use as decorations only, 
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What do we already know about this clinical entity? 
Metal pneumonitis is the most severe acute 
complication of metal inhalation, and its occurrence 
is not confined to the workplace or one specific 
metal. 

What makes this presentation of disease reportable?
The case highlights the risk of severe lung injury 
from inhalation of a household product, for 
which no warning to consumers is disclosed 
by the manufacturer or the US Food and Drug 
Administration (FDA). 

What is the major learning point?  
Not all food items are regulated by the FDA or safe 
for handling by children. Severe inhalational injury 
can occur from metallic cake-dust products. 

How might this improve emergency medicine 
practice?  
Knowledge of lesser-known household agents 
and their potential to produce significant injury is 
important for emergency physicians. 

these metallic cake dusts do not meet the FDA definition for 
food additives and are not subject to its regulations.4 While 
most manufacturers will include “non-edible” labeling, they 
are also marketed as “non-toxic” and can be quite similar 
in appearance to the edible decorative agents. We present a 
case of a child who developed acute metal pneumonitis after 
accidental aspiration of metallic luster dust.

CASE REPORT 
A four-year-old female with no past medical history 

presented to the emergency department (ED) shortly after 
ingesting gold decorative metallic luster dust (Image 1). The 
patient’s mother reported she was in a nearby room when she 
heard the patient suddenly begin coughing and choking. When 
she came to investigate, the patient was holding the bottle with 
evidence of the cake dust both surrounding and within her 
nose and mouth, prompting the mother to immediately bring 
her to the ED.  

148 minutes after arrival (98 minutes after the initial CXR), 
revealed bilateral patchy perihilar and peribronchial opacities 
(Image 2). There were no acute complications with the 
intubation, and the patient remained hemodynamically stable 
while being transferred to the intensive care unit (ICU).  

Image 1. Gold decorative metallics luster dust bottle and contents.

On arrival, the patient was tachypneic (respiratory rate 
of 27 breaths per minute) and coughing, and appeared to 
be in distress. She had coarse breath sounds and a room air 
oxygen saturation of 88% (reference range 95-100%). She 
was placed on heated high-flow nasal cannula delivering 
40% oxygen at 16 liters per minute (L/min), which initially 
increased her oxygen saturation to 99%. A chest radiograph 
(CXR) was obtained and interpreted as unremarkable. An 
initial venous blood gas (VBG) revealed a partial pressure of 
carbon dioxide (pCO2) of 29 millimeters of mercury (mm Hg) 
(35-45 mm Hg) with pH 7.39 (7.35-7.45). While in the ED, 
her respiratory rate increased to 36 breaths per minute, her 
mental status declined, and she developed diffuse crackles on 
chest auscultation. A repeat VBG 65 minutes after arrival (45 
minutes after initial VBG) revealed pCO2 of 58 mm Hg with 
pH of 7.22.  

With obtundation and a worsening respiratory acidosis, 
she was intubated and placed on synchronized intermittent 
mandatory ventilation with a fraction of inspired oxygen 
(FiO2) of 75% and positive end-expiratory pressure of 7 
mm Hg. A post-intubation CXR, performed approximately 

In the ICU she received continued mechanical respiratory 
support and intermittent diuresis with furosemide to maintain 
neutral fluid balance. The infiltrates seen on CXR worsened 
over the next three days with progression of mixed interstitial 

Image 2. Chest radiograph obtained 148 minutes after arrival reveal-
ing bilateral patchy perihilar and peribronchial opacities (arrows).
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and alveolar opacities (Image 3). Despite a worsening CXR 
appearance, the patient maintained adequate oxygenation 
with ventilator settings of FiO2 of 30% and positive end-
expiratory pressure of 5 mm Hg. She had intermittent fevers 
and leukocytosis, with a maximum white blood cell count 
of 26 x 103 cells per microliter (μL) (reference range 4.5 x 
103 - 11 x 103 cells/μL); however, antibiotics were deferred. 
There was no evidence of extrapulmonary organ damage on 
clinical exam or laboratory testing throughout the duration of 
her hospitalization. Two respiratory pathogen panels testing 
for 22 pathogens obtained on hospital days (HD) 2 and 4 were 
negative, as were blood, urine, and sputum cultures. She was 
extubated on HD 5. Post-extubation, she required 35-40% 
FiO2 via heated high-flow nasal cannula at 8-10 L/min for 
an additional two days as her CXR improved. She required 
supplemental oxygen until HD 9 and was discharged home the 
following day. 

DISCUSSION 
The cake luster dust in this case consists of a mixture 

of gold-appearing flakes and dust with a fine texture 
(Image 1). Online vendors note this product is “non-toxic”; 
“bronze based powders” are listed under ingredients. 
Bronze alloys, as a component of the cake dust, commonly 
consist of roughly 88% copper, 12% tin, and a trace amount 
of other metallic components. While this patient did not 
develop signs of heavy metal toxicity, there are at least 
seven reported cases of acute metal toxicity following 
ingestion of decorative cake dust.3 As in this case, there 
have been other published reports of inhalational exposures 
to metallic cake dusts.  A recent case series describes three 
inhalational exposures leading to metal fume fever-like 
syndromes.5 In all three cases, symptoms improved with 
bronchodilators and resolved 48 hours after exposure. 
A 2022 case report of metal fume fever from cake dust 
described a preschool-aged male with acute inhalational 
lung injury who required high-flow nasal cannula (18 L/
min, 43% oxygen) for 24 hours. He also had a persistent 
oxygen requirement for nine days after exposure.6

Metal fume fever is typically associated with inhalation 
of metal oxides like zinc and aluminum oxides that are 
formed when metals are heated through processes such as 
welding. Metal fume fever is one of several terms describing 
what is classically a “subclinical alveolitis not apparent 
on chest radiograph or pulmonary function tests except in 
unusually severe cases.”7 It is “associated with a neutrophilic 
predominance on bronchoalveolar lavage and a systemic 
leukocytosis” with short-lived clinical effects, similar to a flu-
like illness, and is unlikely to lead to sequelae.7 Alternatively, 
exposures resulting in a prolonged course (greater than 72 
hours) with pulmonary infiltrates on CXR and respiratory 
failure more likely represent acute metal pneumonitis with or 

Image 3. Chest radiograph on hospital day three showing worsen-
ing bilateral infiltrates and progression of mixed interstitial and 
alveolar opacities (arrows).

The patient was referred to both cardiology and 
pulmonology for outpatient evaluation by her primary care 
physician four months after her hospitalization. Her chief 
complaints at these follow-up visits included decreased 
oxygen saturation readings at home, dyspnea on exertion, 
decreased appetite, and fatigue.  Cardiology performed a 
cardiac ultrasound, which was normal, and did not believe 
her symptoms were cardiac in nature. A CXR obtained five 
months later demonstrated increased perihilar and peribronchial 
markings bilaterally and mild reticular nodular opacity involving 
both lungs (Image 4). She was diagnosed with moderate 
persistent reactive airway disease which, per her treating 
pulmonologist, was likely a sequela of her acute lung injury 
from inhalation of the cake luster dust. At greater than one year 
since hospitalization, she continued to be prescribed budesonide/
formoterol twice daily and rescue albuterol as needed.

Image 4. Chest radiograph at five months after discharge demon-
strating increased perihilar and peribronchial markings bilaterally 
and mild reticular nodular opacity involving both lungs (arrows).
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without acute respiratory distress syndrome (ARDS). 
High concentrations of several inhaled metallic dusts 

containing copper and mercury have been shown to cause 
acute pulmonary damage, resulting clinically in chemical 
pneumonitis and, in some cases, ARDS.8-9 Case reports have 
also described chronic pulmonary manifestations including 
pulmonary fibrosis and hyperreactive airway disease.10 
Our case involves a notably severe clinical course with 
significant radiologic evidence of acute lung inflammation 
and both clinical and radiographic evidence of persistent 
pulmonary abnormalities, which we believe is consistent 
with metal pneumonitis. 

CONCLUSION
This case highlights that non-edible metallic cake dusts 

are easily perceived as lacking toxicity. These products are 
sometimes difficult to distinguish from edible cake dusts made 
from sugar and are often sold alongside them in retail settings. 
While “non-edible” labeling is frequently used, these same 
containers also display the words “non-toxic.” This does not 
adequately convey the health risks associated with improper 
handling or provide purchasers with a warning regarding 
which portions of a confection may be dangerous to eat. The 
inadequacy of this labeling is evidenced by this case of metal 
pneumonitis with associated ARDS and chronic pulmonary 
disease. Accordingly, “non-toxic” should be abandoned as a 
descriptor of these products, and both consumers and treating 
physicians made aware of potential complications from 
inadvertent exposures.

Documented patient informed consent and/or Institutional Review 
Board approval has been obtained and filed for publication of this 
case report.
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Introduction: Patients living with dementia as well as patients with neurological deficits are at 
significant risk for injury from multiple sources. Injuries may include falls, neglect, and, in some cases, 
self-injury. These patients require significant observation and closely monitored care. 

Case Report: A 90-year-old man presented to a suburban emergency department (ED) by his family, 
who cared for him at home. The following case report describes a patient with dementia, hemineglect, 
and bruxism from a previous stroke who suffered a self-induced, partial amputation of his own thumb 
on the neglected side of his body.   

Conclusion: Patients with dementia and neurologic deficits present frequently in the ED. These 
patients are at considerable risk of self-injury. The emergency physician should maintain vigilance in 
both screening for injuries and being aware of these risks when planning living arrangements after 
disposition from the ED. [Clin Pract Cases Emerg Med. 2024;8(4):336–338.] 

Keywords: case report; patients living with dementia; self-injury; autophagia; hemineglect. 

INTRODUCTION
Emergency departments (ED) frequently care for patients 

living with dementia (PLWD), and there is a significant 
need to develop care plans and research protocols for better 
management of this patient population.2 Patients living with 
dementia have additional risks for comorbidities associated 
with functional dependence, behavioral challenges, and 
psychological manifestations of this disease.2 Patients with 
brain lesions or strokes can suffer from hemineglect, which 
shows a general lack of awareness of response to stimuli on 
the contralateral side from the lesion.3 This case illustrates 
an example of personal neglect due to a form of hemi-
inattention with a deficit of tactile sensation and pain, as 
well as proprioceptive awareness on the affected side of the 
body.3 There is little research on PLWD with hemineglect and 
additional risk factors for comorbidities. Treatment requires a 
comprehensive approach to evaluation and discharge planning.  

CASE REPORT
A 90-year-old man presented to a suburban ED by his 

Mayo Clinic, Department of Emergency Medicine, Jacksonville, Florida 

family, who cared for him at home. He had a history of 
dementia and right-sided neglect from a previous stroke four 
years prior. As a result of the previous stroke, he also had 
an oral fixation and a predisposition to grinding his teeth 
(bruxism). According to the history provided by family, the 
patient would intermittently grind his teeth, profoundly at 
times, but it appeared to worsen when he was sleeping. The 
patient reportedly fell asleep at 6:30 pm in the evening. His 
family checked on him at approximately 7:30 pm and found 
a large volume of blood on his bed with a partial amputation 
of his right thumb. Given the patient’s history of bruxism 
and dementia, the physician concluded that he inadvertently 
chewed through his own thumb.

Physical examination revealed multiple jagged lacerations 
surrounding the distal half of the right thumb, beginning 
at the proximal phalanx. The nail plate was disrupted with 
these lacerations. The proximal portion of the nail plate was 
removed from the nail fold. The most proximal portion of 
the proximal phalanx both palmar and dorsally had jagged 
lacerations such that the only thing attaching the distal thumb 
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What do we already know about this clinical 
entity? 
Little has been reported about patients living 
with dementia with hemineglect and risk factors 
for self-injury. While patients with dementia 
are recognized to be at increased risk for injury 
from trauma such as falls, cases of unintentional 
self-harm are rarely reported.

What makes this presentation of disease 
reportable?
This case demonstrates a rarely-reported incident 
of self-harm in a patient with dementia and 
hemineglect.

What is the major learning point?  
Patients with dementia can present significant 
risk of self injury. Emergency physicians 
should keep these potential risks in mind 
when managing patients with dementia and 
hemineglect.

How might this improve emergency medicine 
practice?  
This case provides an example of an injury that 
can result from patients with dementia where 
adequate precautions were not taken to prevent 
self-harm. Having insight about this risk may 
help guide decisions about patient care.

to the hand was a 1centimeter skin bridge on either side of the 
medial and lateral aspects of the thumb (Image).

is commonly seen in clinical practice, although studies 
are limited and often associated with abuse or opioids.8 In 
PLWD, the specific prevalence of self-induced injuries is not 
well documented, and most involve excoriations in the skin 
secondary to formication.9 This case would indicate that the 
hemineglect from the stroke combined with dementia-induced 
behaviors put this patient at significant risk for autophagia. 
Injury precautions for patients at risk of self-injury should be 
strongly adhered to. Close observation and frequent physical 
assessments are indicated by caregivers. In Lesch-Nyhan 
patients with compulsive self-injury behavior, often related 
to biting, preventive mouthguards have been proposed as an 
option to prevent self-mutilation.10 In this situation, restraint 
mitts may aid in prevention of self-mutilation of hands.11 

CONCLUSION
Recent trends in end-of-life care have resulted in the 

United States using more supportive care and has found 
that patients aged 65 years and older are more likely to 

Image. Thumb demonstrating self-mutilation of a patient with 
dementia, bruxism, and hemineglect.

The distal thumb appeared dusky in color and was cool 
to the touch. A pulse oximeter probe placed on the thumb did 
not register any oxygen saturation. The capillary refill in the 
thumb was sluggish, measuring over two seconds in duration. 
Due to the patient’s impaired mentation and hemineglect, 
sensation of the thumb was unable to be assessed.

A radiograph of the right thumb revealed a comminuted 
fracture through the base of the first proximal phalanx. There 
was mild radial subluxation with minimal displacement of the 
distal fracture fragment. Gas in the soft tissues surrounding 
the proximal phalangeal fracture was also noted adjacent to 
the laceration. No foreign bodies were visualized.

The physician consulted orthopedic surgery. The surgeon 
discussed options with the family with consideration to 
the cleanliness of the laceration, bony exposure, and poor 
viability of the distal digit, the orthopedic surgeon performed 
a complete amputation. The patient was given ampicillin-
sulbactam intravenously in the ED for prophylaxis, and the 
procedure was performed by the orthopedic surgery resident 
at the bedside. The distal thumb was amputated followed by 
copious irrigation and closure of skin over the residual thumb. 
The patient was discharged from the ED with amoxicillin-
clavulanate with follow-up in the orthopedic hand surgery 
clinic. The wound healed well without complication.

DISCUSSION
Self-injurious behavior has been reported in the elderly 

on multiple occasions, making this patient population at 
particularly high risk, particularly when cared for at home 
by family members.4,5 Self-amputation of the hand and self-
cannibalism have been reported in the past, customarily 
in the setting of psychiatric illness and not as the result of 
dementia.6,7 Schizophrenia and associated depersonalization 
or dissociation can account for this behavior.8 Self-mutilation 
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die at home.1 With an increasing number of patients with 
dementia being cared for at home, this places an increased 
responsibility on the family and more support with caregiver 
support and palliative home-based care.1 The emergency 
clinician should be aware of these issues and keep them in 
mind when arranging for home care of patients with dementia. 
The physician should maintain a high degree of vigilance to 
screen and prevent self-mutilation injuries in the ED given 
the substantial risk in this patient population. Additionally, 
noted risk of self-mutilation in a population with combined 
stroke deficits and dementia must be considered in discharge 
planning from the ED or hospital.
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Introduction: One of the less common and more life-threatening etiologies of adrenal insufficiency is 
immune checkpoint inhibitor (ICI)-induced primary adrenal insufficiency (PAI). Patients typically present 
with fatigue, malaise, and nausea and are treated empirically with hydrocortisone.  

Case Report: We present the case of a 59-year-old female who presented with hypotension, 
which initially was thought to be due to hypovolemia or medication-related, but was ultimately 
found to have PAI. 

Conclusion: This case highlights the importance of early detection of ICI-induced primary adrenal 
insufficiency, given its associated morbidity and mortality and its incidence in patients with a history of 
immunotherapy. [Clin Pract Cases Emerg Med. 2024;8(4):339–342.]

Keywords: immunotherapy; shock; adrenal insufficiency; immune checkpoint inhibitor; case report. 

INTRODUCTION
Adrenal insufficiency is a well-known cause of shock in 

patients, with various sub-etiologies. One of the less common 
etiologies includes immune checkpoint inhibitor (ICI)-induced 
primary adrenal insufficiency (PAI).1-4 Patients who are on ICIs 
are susceptible to many endocrine adverse events, many of 
which are thought to be secondary to autoimmune effects on 
various organs.3 Based on current literature, one of the rarer ICI-
induced endocrinopathies is thought to be PAI.2 It is important to 
recognize and treat ICI-induced PAI early given the associated 
morbidity and mortality.2-3,5 Patients with ICI-induced PAI 
typically present with malaise, fatigue, and nausea.1-2,6 

Evaluation of adrenocorticotropic hormone (ACTH) and 
cortisol levels is important when PAI is clinically suspected, 
although this should not delay empiric treatment with 
hydrocortisone in acutely ill patients.1,5-6 All ICI therapies 
have had some association with PAI. Immune checkpoint 
inhibitors are a relatively new form of immunotherapy and 
include the following: cytotoxic T-lymphocyte-associated 
protein inhibitor (eg, ipilimumab), programmed cell death 
protein 1 inhibitors (eg, nivolumab and pembrolizumab), and 

Cooper University Hospital, Department of Emergency Medicine, Camden, New 
Jersey 

programmed cell death ligand 1 inhibitors (eg, atezolizumab, 
avelumab, and durvalumab).3 Given the rising use of ICI 
therapies, it is important that emergency physicians be aware 
of the incidence of ICI-induced PAI when evaluating a patient 
with undifferentiated shock with a history of treatment with 
these medications.

We describe a case spanning two emergency department 
(ED) presentations, coincidentally seen by the same resident 
and attending physician each time, and ultimately deemed to 
be ICI-induced PAI. 

CASE REPORT
A 59-year-old female presented to a tertiary ED with 

lightheadedness for one day. Per emergency medical services, 
the patient was found to be hypotensive by the home health 
aide, with a blood pressure of 60s/30s millimeters of mercury 
(mm Hg), but otherwise no mental status changes or other 
acute complaints. Of note, the patient had been discharged 
two weeks prior from an outside hospital after a two-week 
stay requiring ventilator support due to concern for a since-
resolved cardiogenic shock state (ejection fraction 15-20%), 
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What do we already know about this clinical 
entity? 
Immune checkpoint inhibitors (ICI) can cause 
primary adrenal insufficiency, a rare but life-
threatening condition typically presenting with 
fatigue, malaise, and nausea. 

What makes this presentation of disease 
reportable?
This presentation of primary adrenal 
insufficiency is due to ICIs, a treatment that is 
becoming more prevalent. 

What is the major learning point?  
It is vital to consider primary adrenal 
insufficiency as a cause of shock in patients who 
are currently being treated with ICIs. 

How might this improve emergency medicine 
practice?  
Being aware of this life-threatening condition 
will allow emergency physicians to recognize and 
treat the condition earlier in its course. 

thought to be secondary to stress-induced cardiomyopathy or 
secondary to use of ICIs, ipilimumab and nivolumab, which 
she had last received approximately two months before. She 
had a past medical history of hypertension, atrial fibrillation, 
hyperlipidemia, and mesothelioma for which she had recently 
been on ICIs, as discussed above. The patient reported no 
significant family or social history. Additionally, she was 
prescribed apixaban due to her atrial fibrillation. The patient 
was also on metoprolol succinate XL 50 milligrams (mg) daily 
and atorvastatin 40 mg daily.

On arrival, her blood pressure was 89/54 mm Hg, with 
a repeat blood pressure of 63/38 mm Hg. Other initial vitals 
were as follows: heart rate 55 beats per minute; temperature 
36.6°Celsius (C); respiratory rate 18 breaths per minute; and 
oxygen saturation 96% on room air. The patient’s physical 
examination was notable for a chest wall port with no evidence 
of infection, but otherwise was benign. Electrocardiogram 
demonstrated sinus bradycardia to 55 with no changes from 
prior baseline. Point-of-care cardiac ultrasound demonstrated 
a mildly depressed ejection fraction, normal right ventricle/
left ventricle ratio, and no pericardial effusion. No B-lines were 
visualized on point-of-care lung ultrasound. 

Laoratory results were notable for lactic acid of 1.1 
millimoles per liter (mmol/L) (reference range 0.5-2.2 
mmol/L), hemoglobin of 11.2 grams per deciliter (g/
dL) (14-18 g/dL), white blood cell count of 7.87x103 per 
microliter (μL) (5.50-11x103/μL), and 0- and 1-hour high 
sensitivity troponin trend was 59 to 46 nanograms (ng)/L 
(0-19 ng/L). Given the patient’s history of steroid use in the 
past (although it was unclear when it had last been taken) 
a random cortisol level was drawn and found to be 0.3 
micrograms (μg)/dL (5.0-23.0 μg/dL). Basic metabolic panel 
had no electrolyte derangements. Her chest radiograph was 
unremarkable. The patient was started on broad spectrum 
antibiotics empirically given her hypotension with a 
potentially immunocompromised state. 

The patient was given 500 milliliters of intravenous (IV) 
lactated Ringer’s with subsequent improvement in blood 
pressure to 119/58 mm Hg. She was subsequently admitted 
and was evaluated by the hospitalist and cardiology services, 
who believed hypotension was secondary to medications or 
hypovolemia. The patient was discharged the following day. 
Transthoracic echocardiogram (TTE) demonstrated an ejection 
fraction of 45-49% with mildly dilated left ventricle and left 
atrium. No changes were made to the patient’s medications.

The patient re-presented to the same ED seven days after 
her first presentation with hypotension and lightheadedness. On 
this visit, the patient reported chills and diarrhea but no other 
associated symptoms. Emergency medical services reported a 
blood pressure of 50/20 mm Hg en route. On arrival, she had 
a blood pressure 60/45 mm Hg, heart rate 87 beats per minute, 
temperature 36.7°C, respiratory rate 23 breaths per minute, and 
oxygen saturation 91% on room air. Point-of-care ultrasound 
showed no change from prior TTE. Computed tomography 

of the chest and abdomen/pelvis were significant for trace 
left pleural effusion, small right pleural effusion with baseline 
pleural thickening, and enlarged subcarinal lymph nodes. 
After no improvement with two liters of IV lactated Ringer’s, 
the patient was started on norepinephrine with a mean arterial 
pressure goal of 65 mm Hg, necessitating an infusion at a rate 
of 15 μg/kilogram (kg) per minute (min). As at the previous 
visit, she was empirically started on broad spectrum antibiotics. 
There were no significant laboratory findings including the 
basic metabolic panel with no electrolyte derangements. 
Baseline cortisol drawn at the time of her admission was 1.7 μg/
dL (reference range 5.0-23.0 μg/dL). 

After intensive care unit admission, evening cortisol 
was found to be 0.3 μg/dL. Endocrinology was consulted, 
and as per their recommendations a cosyntropin stimulation 
test was performed without an appropriate response: 30-
min cortisol = 6.4 μg/dL (>18 μg/dL) and 60-min cortisol 
= 8.6 μg/dL (>18 μg/dL). Adrenocorticotropic hormone 
(ACTH) noted to be elevated. Based on these results, 
endocrinology was concerned for PAI due to ICI use and 
stress dose hydrocortisone 50 mg every eight hours was 
initiated with improvement in baseline blood pressure 
and decreasing pressor requirements. This dose was 
tapered, and the patient was subsequently discharged on 
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hydrocortisone 15 mg every morning and 5 mg nightly. She 
did later have a repeat admission for hypotension secondary 
to running out of hydrocortisone at home, but her blood 
pressure quickly improved with the administration of 
hydrocortisone and she was discharged the day after 
admission with no complications.

DISCUSSION
This case demonstrates a case of ICI-induced PAI, a 

rare complication of ICI therapy. The pathophysiology is 
poorly understood, but it is thought to be secondary to T-cell 
mediated destruction of the adrenal cortex.1-2 Laboratory 
testing will typically reveal decreased random or morning 
cortisol levels, inappropriate cosyntropin stimulation test 
response, and elevated ACTH levels.1,5-6 If ACTH is noted 
to be decreased, secondary adrenal insufficiency should be 
considered, which is postulated to be due to ICI-induced 
hypophysitis, inflammation of the pituitary gland.6 Electrolyte 
derangements may also occur if mineralocorticoid-producing 
cells are also affected, resulting in hyperkalemia and 
hyponatremia.1,5 Patients typically present with malaise, 
fatigue, and nausea, with associated hypotension, much 
like the patient in this case.1-2,6 As these patients are often 
immunocompromised and present with undifferentiated shock, 
it is important to thoroughly rule out other causes of shock, 
including septic shock and hypovolemic shock. 

Treatment typically consists of corticosteroid therapy 
immediately with consideration for mineralocorticoid therapy 
if there is evidence of hyperkalemia and hyponatremia, which 
demonstrates involvement of mineralocorticoid-producing 
cells. Given the life-threatening nature of ICI-induced PAI, if 
there is a heightened clinical suspicion for this condition, it is 
vital to treat empirically in the ED with corticosteroids while 
laboratory tests are pending for confirmation of diagnosis. 
Unfortunately, though, it is common for the diagnosis to be 
delayed given the initially insidious nature and non-specific 
symptomatology.2 Per the current literature, the recommended 
treatment is hydrocortisone as an empiric treatment in 
critically ill patients.1-2,6 Typically, an initial dose of 100 mg 
hydrocortisone IV should be administered followed by 50 
mg IV every six hours. If available, an endocrinology consult 
should be obtained for further guidance.5 

Ultimately, ICI-induced PAI is a very rare complication of 
ICI therapy. In their literature review in 2018, Barroso-Sousa 
et al reported 43 total cases of any-grade PAI among 5,381 
patients given ICI monotherapy, representing an incidence of 
0.7%.3 They also found the rate of PAI in all patients treated 
with combination ICI therapy, as in our patient, to be 4.2%.3 
Other studies report 451 instances found in the literature 
of ICI-induced PAI, but report that only 45 of them were 
definite, laboratory-confirmed cases while the others were 
assumed cases.7-8  Interestingly, more than 90% of the cases of 
ICI-induced adrenal insufficiency are classified as secondary 
adrenal insufficiency.9

Ultimately, the incidence of ICI-induced PAI is rare but 
varies widely, depending on the type and dose of ICI. Further 
complicating the diagnosis is the variability of the timeline 
that patients may present with ICI-induced PAI, with a median 
onset of about 10 weeks. There are also reported cases ranging 
from 2-4 months, and many cases are noted to be found long 
after the end of treatment, as in this patient.10-13

CONCLUSION
Emergency physicians often encounter patients in a shock 

state and are well-versed in differentiation and treatment of 
the most common causes of shock. Unfortunately, there are 
rare occasions of refractory shock where other diagnoses 
and etiologies should be considered. Given the rising 
use of immune checkpoint inhibitor therapy, ICI-induced 
primary adrenal insufficiency is a diagnosis that should be 
considered when there is a high clinical suspicion and treated 
expeditiously given the life-threatening nature of the disease. 
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Introduction: An attempt at medical management is often the initial step in addressing esophageal 
obstruction from an impacted food bolus. Medical management, however, has limited success and 
often requires urgent endoscopy. We present a case in which standard medical treatment failed, but 
a swallowing augmentation maneuver resolved the obstruction.

Case Report: A 67-year-old female presented with esophageal obstruction after eating steak. 
Transfer to higher level of care for endoscopy was initiated; however, the receiving gastroenterologist 
suggested an “upright posture, chin tuck, double swallow” maneuver. This immediately resolved the 
patient’s symptoms, and she was discharged home.

Conclusion: This case suggests a novel, non-endoscopic technique for esophageal obstruction 
from food bolus impaction. [Clin Pract Cases Emerg Med. 2024;8(4):343–345.]

Keywords: gastrointestinal; esophageal obstruction; meat impaction; food bolus impaction.

INTRODUCTION
Esophageal obstruction from impacted food bolus can 

cause significant discomfort, prevent oral intake, and be 
associated with serious complications.1 The failure of medical 
management may use significant resources, including transfer 
to an endoscopy-capable institution.2 Thus, many medical 
treatments have been proposed as ways to avoid the need 
for urgent endoscopy. In this case, some previously reported 
swallowing augmentation techniques generally used in 
dysphagia patients were combined to successfully resolve the 
obstruction and avoid a transfer for urgent endoscopy.

CASE REPORT
A 67-year-old female presented to our emergency 

department with the complaint of esophageal obstruction. 
She denied any prior episodes but did report a history of 
known hiatal hernia. She was not taking any medications 

Eisenhower Health, Emergency Medicine Residency Program, Racho Mirage, California
Hi-Desert Medical Center, Department of Emergency Medicine, Joshua Tree, 
California
Desert Care Network, Section Gastroenterology, Coachella Valley, California

*
†

‡

routinely and denied any past surgical history. The night prior 
to her presentation, she had been eating steak when she felt 
a bolus of meat become lodged in her upper esophagus. She 
made several attempts at swallowing and felt the bolus move 
lower in her chest but remain impacted there. Afterward she 
had odynophagia with any attempt to drink and experienced 
intermittent episodes of regurgitation. Her examination was 
benign, with stable vital signs and a soft, non-tender, non-
distended abdomen.

Our facility lacks gastroenterology specialists on staff, and 
on the day of presentation general surgery was not available. 
We attempted medical management with normal saline 1 
liter intravenous (IV), ondansetron 4 milligrams (mg) IV, and 
glucagon 2 mg IV. Thirty minutes after receiving glucagon, 
the patient was provided a carbonated beverage to drink. This 
worsened her discomfort and was followed by immediate 
regurgitation, but the sensation of obstruction was unchanged.
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What do we already know about this clinical 
entity? 
There is a low rate of success for medical 
management of esophageal meat impaction. 
Failed medical treatment requires urgent 
endoscopy.

What makes this presentation of disease 
reportable?
A novel application of dysphagia treatment 
strategies was used successfully for esophageal 
meat impaction after standard medical management 
had failed.

What is the major learning point?  
Dysphagia patients benefit from instruction 
on positioning and swallowing techniques. 
Those same instructions may help patients with 
esophageal meat impaction.

How might this improve emergency medicine 
practice?  
Instruction on the “upright posture, chin tuck, 
double swallow” technique is simple and could 
potentially avoid the need for urgent endoscopy

We contacted our health system’s transfer center and were 
connected with the gastroenterologist on call at one of our 
partner hospitals about 60 miles away. He agreed to receive 
the patient but suggested that prior to transfer a specific series 
of swallowing augmentation maneuvers be attempted. He 
suggested that the patient perform an “upright posture, chin 
tuck, double swallow” with water. The patient was provided 
a glass of water, instructed to stand in a straight upright 
position, flex her neck to tuck her chin to her chest, swallow 
some of the water, and then once it started to go down, initiate 
a second effort of swallowing. 

This technique resulted in immediate and complete 
resolution of the patient’s symptoms. Afterward, she tolerated 
intake by mouth without difficulty. She was discharged home 
with a prescription for 40 mg pantoprazole daily and was 
given instructions for out-patient gastroenterology follow-
up. Further information about her subsequent course was 
unavailable.

DISCUSSION
Many methods have been proposed to avoid resorting to 

urgent endoscopy with esophageal obstruction from impacted 
food bolus. There is a low rate of success reported for the 
commonly attempted options, such as benzodiazepines, 
proteolytic enzymes, glucagon,3 nitroglycerin,4 and carbonated 
beverages.5 All these methods rely on the patient ultimately 
being able to complete the act of swallowing to relieve 
the obstruction. There are numerous techniques described 
to augment the process of swallowing for patients with 
neurologic, anatomic, or post-surgical causes of dysphagia.6 
However, similar techniques have not previously been 
reported for esophageal obstruction from food bolus 
impactions.

Some of the specific techniques that have been described 
include upright posture,7 chin tuck position,8 and “double 
swallowing”.9 The consulting gastroenterologist on this case 
suggested that all three of those modalities be combined at the 
same time. While pretreatment with glucagon and providing a 
carbonated beverage had failed, the addition of instructing the 
patient on this “upright posture, chin tuck, double swallow” 
technique succeeded in relieving the obstruction, avoiding the 
need for transfer for urgent endoscopy. 

CONCLUSION
This case suggests the “upright posture, chin tuck, double 

swallow” technique may benefit patients with esophageal 
meat impaction and potentially avoid urgent endoscopy. 
Some of the usual medical interventions were attempted in 
this case and were unsuccessful in resolving the obstruction. 
This is only one case of a successful, augmented swallowing 
maneuver to relieve an esophageal obstruction, but the 
technique is easy to perform and, if successful, can avoid the 
need for urgent endoscopy.

Documented patient informed consent and/or Institutional Review 
Board approval has been obtained and filed for publication of this 
case report.
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Introduction: Although myocardial injury is common after blunt chest trauma, tricuspid valve injury 
associated with traumatic atrial septal defect resulting in acute hypoxia is an infrequent event. We 
report an unusual case of blunt chest trauma referred to us for unexplained hypoxemia, emphasizing 
the unusual nature of injury and the importance of comprehensive cardiac evaluation in such cases.  
 
Case Report: A 35-year-old male presented to the emergency department after falling from 
a tree from an approximate height of 15 feet. He sustained multiple rib fractures and a left 
hemopneumothorax. Examination revealed decreased air entry over the left hemithorax and a 
systolic murmur over the left sternal border. Electrocardiography showed a junctional rhythm, 
and troponin levels were significantly elevated. Despite tube thoracostomy, the patient remained 
hypoxemic. Cardiology evaluation revealed a flail tricuspid valve with severe regurgitation and 
a traumatic atrial septal defect (ASD). Bidirectional shunting across the atrial septal defect was 
causing hypoxemia. The patient underwent surgical repair of the ASD and tricuspid valve, which 
resulted in a successful outcome.   

Conclusion: Our case highlights the need for comprehensive cardiac evaluation in such patients. In 
addition to sonography for trauma, point-of-care echocardiographic examination should be a part of 
the focused assessment. [Clin Pract Cases Emerg Med. 2024;8(4):346–348.]

Keywords: cardiac blunt trauma; traumatic ASD; tricuspid regurgitation; hypoxia; echocardiographic 
examination; case report.

INTRODUCTION 
Traumatic injuries result in close to six million fatalities 

worldwide annually.1 Thoracic injuries account for the highest 
morbidity and mortality among trauma patients. Up to 10-25% 
of all traumatic fatalities involve cardiac or aortic injuries.1 

The right ventricle (RV) and right atrium (RA) are more 
commonly involved than the left ventricle and left atrium, due 
to their anatomical location and wall thickness. The RV and 
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RA are positioned anteriorly in the chest, making them more 
susceptible to direct trauma. Additionally, the walls of the RV 
and RA are thinner compared to the thicker, more muscular 
walls of the left ventricle, making them more vulnerable to 
injury upon impact.1 

Valve injury secondary to blunt trauma is uncommon. 
Ventricular septal defects are extremely rare, and atrial septal 
defects (ASD) are even less frequent, with only a few case 
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What do we already know about this clinical 
entity? 
Although blunt myocardial injury is common, 
tricuspid valve injury associated with traumatic 
atrial septal defect is extremely rare.

What makes this presentation of disease 
reportable?
This case highlights a rare combination of traumatic 
tricuspid regurgitation and atrial septal defect 
leading to unexplained hypoxemia.

What is the major learning point?  
Comprehensive cardiac evaluation, including 
echocardiography, is crucial in patients with 
blunt chest trauma and unexplained hypoxemia.

How might this improve emergency medicine 
practice?  
Routine use of point-of-care echocardiography 
in blunt chest trauma can detect rare cardiac 
injuries, improving diagnosis and outcomes.

reports of traumatic ASDs.2 While acute traumatic right-to-
left cardiac shunts have been described following penetrating 
trauma,2 their occurrence following blunt chest trauma is 
exceedingly rare.3 We describe the case of a young male 
referred to us for unexplained refractory hypoxemia following 
blunt chest trauma. Our case highlights a traumatic blunt chest 
injury resulting in an unusual presentation.

CASE REPORT 
A 35-year-old male presented to our emergency 

department following a fall from a tree. He had no significant 
past history. He suffered multiple rib fractures and left 
hemopneumothorax. The physical examination showed 
decreased air entry over the left hemithorax and a systolic 
murmur over the left sternal border. Electrocardiography 
showed a junctional rhythm. The troponin levels were 
significantly increased to 56 nanograms per milliliter (ng/
mL) (reference 0-1 ng/mL). The patient underwent a tube 
thoracostomy; however, he continued to be hypoxemic 
despite high-flow oxygen and appropriate management of his 
hemopneumothorax. Cardiology consultation was sought, 
and echocardiography demonstrated a flail tricuspid valve 
due to a rupture of the sub-valvular segment (chordal rupture) 
of the anterior tricuspid leaflet, resulting in severe tricuspid 
regurgitation (TR) (Image 1).

Image 1. Transthoracic echocardiography showing severe tricuspid 
regurgitation with flail anterior leaflet of tricuspid valve. White arrow 
showing flail anterior leaflet of tricuspid valve and black arrow 
showing color Doppler of severe tricuspid regurgitation.

The echocardiography further showed a significant ASD 
with traumatic flail margins (Image 2) and a TR jet directing 
flow across the ASD, resulting in bidirectional shunting across 
the ASD, explaining the hypoxemia.

Image 2. Transesophageal view at 140° showing ostium 
secondum atrial septal defect with flimsy torn atrial septum. White 
thin arrow showing flimsy torn atrial septum and white thick arrow 
showing atrial septal defect.  
LA, left atrium; RA, right atrium.

Considering the flail traumatic margins of the ASD and 
the non-dilatation of the pulmonary arteries, the ASD was 
assumed to be traumatic rather than congenital. The patient 
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was urgently referred to surgery and underwent a successful 
ASD closure with tricuspid valve repair on the second day of 
hospital admission.

DISCUSSION
Our case underscores the importance of dedicated cardiac 

evaluation in patients with blunt chest trauma who present with 
unexplained hypoxemia. Although blunt myocardial injury 
is common, tricuspid valve injury associated with traumatic 
ASD is extremely rare. Valve injury secondary to blunt cardiac 
trauma is uncommon.4 The aortic valve is the most commonly 
involved cardiac valve following trauma, followed by the mitral 
and the tricuspid.5 Traumatic TR is usually well tolerated. 
However, in our patient, the presence of an associated ASD 
resulted in a right-to-left shunt causing severe hypoxemia. 

Traumatic TR can be caused by compression and 
decompression of the thorax. The resulting increase in 
RV pressure, especially if it occurs during the isovolumic 
contraction phase when all valves are closed, increases the 
risk of injury to the atrioventricular valves with rupture of 
the chordae or papillary muscle from the sudden increase in 
intracardiac pressure.4 The aortic and pulmonary valves are 
more susceptible to injury in diastole. The mechanisms of 
valve injury include papillary muscle rupture, chordal tear, 
leaflet injury, and delayed papillary muscle necrosis secondary 
to contusion.4 Our patient suffered from a chordal tear of 
the anterior tricuspid leaflet and papillary muscle rupture. 
Tricuspid valve rupture with varying degrees of heart block has 
been described.6 Our patient had a junctional rhythm, which 
improved spontaneously two weeks after surgical repair.

Although traumatic ventricular septal defect has been 
reported to have a prevalence of 5% following blunt thorax 
trauma, the occurrence of traumatic ASD is rare.7 Getz et al8 
postulated different mechanisms of injury in cardiac chamber 
rupture. These include a direct blow to the chest, indirect 
trauma due to a crush injury of the abdomen with a resultant 
increase in intracardiac pressure, bidirectional force from 
compression of the heart between the sternum and vertebral 
bodies, acceleration and deceleration injury, blast forces, and 
penetrating trauma. Our patient had a direct blow to the chest 
as a result of a fall from a height. 

The atrial septum is most susceptible to injury in late 
systole when the atria are full and all valves are closed. In 
contrast, the ventricular septum is more susceptible to injury 
in early systole and late diastole.8 Delayed perforation can 
also occur secondary to inflammatory reaction due to septal 
contusion.9 The right-to-left shunt due to the severe TR jet 
across the ASD caused the hypoxemia in our patient. The 
selective streaming of the severe TR jet across the ASD was 
thought to be responsible for central cyanosis and has been 
described previously.2,3 Furthermore, acute TR can increase the 
RA pressure to more than the left atrium pressure, resulting in 
a right-to-left shunt across the ASD. The right-to-left shunt has 
been described in patients with congenital ASD and TR.10

CONCLUSION
The patient described sustained a traumatic Tricuspid valve 

injury resulting in severe TR and an ASD with shunting resulting 
in hypoxemia after a fall from height. This case highlights the 
need for comprehensive cardiac evaluation in blunt chest trauma. 
Point-of-care echocardiographic examination should be an 
essential part of focused assessment along with sonography for 
cardiac blunt trauma.

Patient consent has been obtained and filed for the publication of this 
case report. The author attests that their institution requires does not 
require Institutional Review Board approval. Documentation on file.
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Introduction: Fahr disease and Fahr syndrome represent clinical entities that result in diffuse 
intracranial brain calcification, either by way of genetic mutation in the case of the former or by 
secondary endocrine dysfunction in the latter.

Case Report: We present a case of a middle-aged male with undiagnosed Fahr syndrome, 
identified during evaluation for symptoms of an acute posterior circulation cerebrovascular accident.

Conclusion: Fahr syndrome is a clinical constellation of symptoms and radiographic findings often 
seen in late-stage hypoparathyroidism. The intracranial calcifications associated may be related to 
an increased risk for intracranial cerebrovascular disorders such as ischemic or hemorrhagic infarct. 
[Clin Pract Cases Emerg Med. 2024;8(4):349–352.]

Keywords: Fahr syndrome; case report; posterior circulation stroke; cerebellar infarct.

INTRODUCTION
Primary familial brain calcification, also known as Fahr 

disease, is a disorder characterized by calcification of the 
bilateral basal ganglia as well as a gradual-onset movement 
disorder. It is inherited in an autosomal dominant or sporadic 
fashion and usually presents in the fourth or fifth decade of 
life.1 Its manifestations typically involve clumsiness, gait 
disturbance, and involuntary movements or cramping. 
However, the constellation of symptoms can be variable in 
timing, severity, and character.2 Disease prevalence is noted at 
<1 per 1,000,000.3 Although calcifications primarily involve 
basal ganglia, thalamus, and subcortical white matter, the 
presence of symptoms varies greatly between patients. 

Differentiating between Fahr disease and Fahr syndrome 
lies in the ability to identify secondary causes of brain 
calcification. Most commonly, underlying endocrine disorders, 
including hypoparathyroidism or hyperparathyroidism, 
represent the underlying cause of secondary Fahr syndrome.4 
FLowenthal and Bruyn highlight that 21.5% of patients with 
idiopathic hypoparathyroidism develop Fahr syndrome,5 and 
multiple studies have demonstrated basal ganglia calcification 
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following thyroidectomy.6,7 Case reports have shown a 
potential relationship between intracranial calcifications and 
cerebrovascular accidents, both hemorrhagic and ischemic;8,9 
however, to our knowledge, no cases of cerebellar or posterior 
circulation infarcts have been described. In several reports, 
these events occur in patients with an otherwise favorable risk 
profile, including those of young age and without secondary 
risks of stroke.

CASE REPORT
A 54-year old male with history of hypertension, diabetes, 

heart failure, and transient ischemic attack presented to the 
emergency department (ED) for several days of dizziness with 
a dull headache of moderate intensity. Symptoms began 
approximately three days prior to arrival, accompanied by 
blurry vision. Given his medical history and due to a concern 
for stroke or other intracranial pathology, a computed 
tomography (CT) of the head was obtained, which was notable 
for diffuse intracranial calcifications as well as a hypodensity 
in the posterior right cerebellar hemisphere (Image 1). 
Magnetic resonance imaging (MRI) showed an acute to 
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What do we already know about this clinical 
entity? 
Fahr syndrome is a clinical syndrome present in 
late-stage hypoparathyroidism patients that may 
increase the risk of associated cerebrovascular 
accidents.

What makes this presentation of disease 
reportable?
This is the first demonstrated case in the 
literature of posterior circulation cerebrovascular 
accident in the Fahr syndrome population.

What is the major learning point?  
The identification of radiographic findings 
suggestive of Fahr syndrome should prompt 
timely evaluation of secondary causes, namely 
endocrine disorders.

How might this improve emergency medicine 
practice?  
We highlight a rare sequela of endocrine disorder 
that warrants careful optimization, often with a 
multidisciplinary team.

subacute right posterior-inferior cerebellar artery stroke with 
early hemorrhagic transformation (Image 2). He was 
subsequently admitted to the neurology stroke service for 
further evaluation and management. 

Additional history obtained following admission showed that 
this patient reported a previous history of thyroid carcinoma with 
subsequent resection at age six, not disclosed at the time of his 
initial encounter with ED staff, with resultant post-procedural 
hypothyroidism and hypoparathyroidism. He also reported 
multiple bouts with ureterolithiasis bilaterally, and cataracts that 
were to be intervened upon at a later date. Following admission, 
angiogram studies revealed right vertebral artery occlusion with 
reconstitution, as well as severe left vertebral artery stenosis. The 
patient subsequently underwent vertebral artery stenting and risk 
factor management including dual antiplatelet therapy and 
initiation of a high-intensity statin. He was discharged four days 
following admission to outpatient follow-up. 

Following discharge, the patient was seen in neurology 
clinic where his National Institutes of Health Stroke Scale 
score was zero. He did report issues with forgetfulness, but 
otherwise had no residual neurologic deficit. In addition, he 
has had multiple admissions for treatment of symptomatic 
nephrolithiasis, requiring multiple ureteral stents and 

Image 1. A) Non-contrast computed tomography of the head 
demonstrates diffuse calcification of the bilateral basal ganglia, 
thalami, and subcortical white matter of cerebral hemispheres 
(arrowheads). B) Calcification of the cerebellum bilaterally with 
area of hypodensity (arrowheads). C) Cerebellum with bilateral 
calcification (arrowheads) with area of hypodensity noted (asterisk).

Image 2. A) A magnetic resonance image of the brain shows an 
area of diffusion restriction in posterior-inferior right cerebellar 
hemisphere consistent with acute to subacute infarct, with 
susceptibility blooming (an artifact often seen surrounding 
prior hemorrhage or calcification, noted with arrowhead) along 
inferolateral margin consistent with petechial hemorrhagic 
transformation. B) Bilateral susceptibility blooming (arrowheads) 
in basal ganglia and cerebral white matter.
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lithotripsy procedures. To date, he is doing well in regard to 
his neurologic status and is currently followed on an 
outpatient basis by neurology, as well as by nephrology, 
otolaryngology, and cardiology.

DISCUSSION
Fahr disease is a rare cause of neurologic symptoms of 

variable severity and quality. Idiopathic calcifications most 
commonly affect the basal ganglia, thalamus, and cerebral white 
matter.10 Computed tomography remains a reliable initial test 
for evaluation, given that these calcium deposits are hyperdense 
and their locations and abundance often point toward the 
distinct disease entity of Fahr disease/syndrome. MRI findings 
can vary depending on the composition of deposits and stage of 
disease. As a result, MRI may exhibit a near-normal appearance 
in a patient whose CT imaging is grossly abnormal.11 

While Fahr disease represents a distinct, primary 
pathology leading to the finding of basal ganglia calcification, 
the disease prevalence is less than one per million. 
Highlighting this rarity, an evaluation into secondary causes of 
these diffuse calcifications is warranted, with special attention 
paid to endocrine disorders as an underlying driving force. 

In a 1981 report by Harrington et al, 42 of 7,000 patients 
were retrospectively identified as having basal ganglia 
calcifications on CT of the head, an incidence of 0.6%. Of these 
patients, 26 were available for follow-up, and two of the 26, or 
7.7%, were found to have evidence of parathyroid 
dysfunction.12 Emergency physicians might encounter this 
disease process over the course of their career. Recognition of 
this clinical entity is of paramount importance, as these patients 
warrant prompt evaluation for underlying causes, such as 
endocrine disorders. While this may not take place in an 
emergency setting, subspecialist referral is necessary to ensure 
appropriate long-term symptom management.

In this patient, his initial presentation and workup focused 
on headache and dizziness. While the spectrum of symptoms in 
Fahr syndrome is broad, most patients do not experience 
headaches or dizziness. However, this may be confounded in 
that patients may experience gait disturbance and Parkinsonian 
symptomatology,13 which may mimic sensations of dizziness or, 
alternatively, limit history. Unfortunately, he had a concurrent 
acute pathology in the form of an acute cerebellar stroke 
contributing to his symptoms. While previous case reports have 
described both hemorrhagic and ischemic cerebrovascular 
accidents in patients found to have radiographic evidence of 
Fahr syndrome/disease, none have shown presence of a 
posterior circulation stroke. 

Regardless, in this patient it remains a possibility that his 
underlying endocrine disorder played a role in the development 
of his cerebrovascular accident and, potentially, his prior transient 
ischemic attack. Unbeknownst to ED staff at the time, this patient 
represented a classic array of symptomatic hypoparathyroidism, 
with ureterolithiasis and resultant kidney disease, coronary artery 
disease, hypothyroidism, and Fahr syndrome, diagnosed during 

his initial visit. How this syndrome translates to clinically 
significant cerebrovascular conditions is a subject of speculation. 
It has been shown that calcium deposits into the walls of 
arterioles, capillaries, and veins.14 Additionally, a postmortem 
examination of a patient with Fahr disease published in 2004 
shows extensive calcifications of small blood vessel walls on the 
dentate nucleus of the cerebellum. Inflammatory changes and 
deposition in endothelial and stromal vascular cells were also 
observed.15 The combination of intravascular calcium deposition 
and associated inflammation may increase risk of regional 
ischemia, aneurysm formation, or associated hemorrhagic insult.

CONCLUSION
We present a patient with a phenotypic presentation of 

symptomatic, idiopathic hypoparathyroidism with resultant 
development of diffuse intracranial calcification, known as 
Fahr syndrome. This constellation was identified during 
evaluation for a concurrent, acute right posterior inferior 
cerebellar artery infarct. 

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: Percutaneous endoscopic gastrostomy (PEG) placement is a common procedure 
for patients requiring non-oral feeding. One rare complication of PEG placement is the formation 
of a gastrocolocutaneous fistula that develops when the bowel is caught between the stomach and 
abdominal wall during placement. This report explores an elderly patient’s gastrocolocutaneous 
fistula development months post-PEG placement who presented with malodorous leakage from the 
gastrostomy tube to the emergency department (ED).

Case Report: A 73-year-old male on hospice presented to the ED with malodorous leakage from his 
PEG tube. He had received the PEG tube four months prior to this presentation and had it replaced 
once at an outside hospital due to blockages. In the ED, his PEG tube was found to have a deflated 
balloon stopper. The PEG tube was replaced, but the feculent discharge persisted. Imaging showed the 
tube’s position in the transverse colon. The patient underwent non-surgical management, with PEG tube 
removal and nutritional support via nasogastric tube. He was discharged with improvement of PEG site. 

Conclusion: Gastrocolocutaneous fistula should be considered in patients experiencing unexpected 
PEG tube drainage or feeding-related complications such as diarrhea. Careful replacement 
techniques after dislodgement or blockage are important. Radiologic confirmation should be 
considered after replacement of tubes with feculent drainage. The rarity of gastrocolocutaneous 
fistula cases in the literature explains the lack of standardized management approaches. Clinical 
signs such as feculent leakage through the PEG tube site should prompt recognition and diagnosis 
by the emergency clinician. [Clin Pract Cases Emerg Med. 2024;8(4):353–346.]

Keywords: Percutaneous endoscopic gastrostomy; gastrocolocutaneous fistula; PEG replacement; 
case report.

INTRODUCTION
Percutaneous endoscopic gastrostomy (PEG) is one of 

the most common endoscopic procedures and the gold 
standard for feeding in patients with viable enteric tracts and 
difficulty maintaining oral intake.1 Like any procedure, PEG 
placement comes with complications both during placement 

Loma Linda University Health School of Medicine, Loma Linda, California
Loma Linda University Medical Center, Department of Emergency Medicine, Loma 
Linda, California

*
†

and much later afterward. Formation of a 
gastrocolocutaneous fistula is a rare complication of PEG 
placement that occurs in 0.5% of adults and 3.5% of 
children.2,3 Fistula formation is theorized to occur when an 
interposed segment of small or large bowel is caught 
between the stomach and abdominal wall during placement 
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What do we already know about this clinical 
entity? 
Percutaneous endoscopic gastrostomy (PEG) 
tube placement can result in the formation of a 
fistula, which can cause diarrhea, weight loss, 
tube blockage, and leakage. 

What makes this presentation of disease 
reportable?
This patient’s fistula was not found during initial 
tube replacement, but only after replacement of the 
PEG tube in the emergency department with an 
atypical presentation.

What is the major learning point?  
Emergency physicians should have a high 
index of suspicion for a gastrocolocutaneous 
fistula in the event of a PEG tube with feculent-
appearing drainage. 

How might this improve emergency medicine 
practice?  
Knowing to consider a fistula in patients with 
a PEG tube, and this specific constellations of 
symptoms, can prevent sending patients home 
with the tube placed incorrectly again.

and is generally asymptomatic until the tube is dislodged in 
some manner.4,5 

Patients with a gastrocolocutaneous fistula can stay 
asymptomatic for months, but when the PEG tube is dislodged 
either by malfunction or replacement, patients can present 
with a variety of symptoms including diarrhea after food 
administration, weight loss, malnutrition, tube blockage, and 
fecal leakage.6,7,8 Optimal treatment and management has not 
been clearly determined in the current literature. We present a 
case of this rare complication in an elderly patient presenting 
months after initial placement to the emergency department 
(ED) with foul-smelling leakage from his PEG tube who was 
ultimately treated with non-surgical management. 

CASE REPORT
A 73-year-old man presented to the ED with a leaking 

PEG tube with foul-smelling drainage for three days. The 
patient had a history of Alzheimer dementia and was on 
hospice at home. He had received a PEG tube four months 
prior at an outside hospital due to poor oral intake. One month 
after initial placement, the PEG tube was replaced due to a 
blockage. The patient improved after PEG replacement and 
began tolerating oral intake, only requiring tube feeds at night. 
Three days prior to his visit to the ED, the patient became 
more lethargic and less interactive. The patient’s family began 
at this time to note some brown, feculent-appearing leakage 
coming out from the PEG tube. On physical exam, the 
patient’s PEG tube had mild leakage at the site and mild skin 
irritation of the abdominal wall. The existing PEG tube was 
found to have a deflated balloon. Initially, a bedside exchange 
of the patient’s PEG tube was performed in the ED. However, 
after the exchange, persistent foul-smelling feculent drainage 
was still noted coming from and around the PEG tube. 
Computed tomography (CT) of the abdomen revealed that 
“[the] percutaneous gastrostomy tube appears positioned 
within the transverse colon” and “no bowel dilatation to 
suggest obstruction” (Image). 

The patient was admitted to surgical floor the following 
day, but the team along with family input opted for medical 
management. The PEG tube was removed, and a nasogastric 
tube was placed for nutritional support until the patient 
began tolerating oral intake again. The patient was 
discharged to a skilled nursing facility with his PEG tube site 
healing well. 

DISCUSSION
Formation of a gastrocolocutaneous fistula is a rare 

complication of PEG tube placement that is theorized to 
occur when a decompressed segment of small or large 
bowel is caught between the stomach and the abdominal 
wall during tube insertion. The PEG placement is often 
performed using transillumination via an endoscope.9,10 The 
colon becomes interposed between the abdominal wall and 
the stomach, and the insertion needle then pierces the 

Image. Sagittal (left) and axial (right) views from computed 
tomography of the abdomen of the percutaneous endoscopic 
gastrostomy tube positioned and terminating in decompressed 
transverse colon (arrows). 

 

bowel on its way to the stomach.10 If the PEG tube bumper 
is in the gastric cavity at time of placement, patients are 



Volume 8, No. 4: November 2024	 355	 Clinical Practice and Cases in Emergency Medicine

Muchiutti et al.	 Feculent Drainage from PEG Tube

generally asymptomatic until the tube either migrates into 
the colon from the gastric cavity or is dislodged in some 
manner.3 Figure shows the mechanism of tube slippage 
secondary to balloon deflation. Replacement of the 
gastrostomy tube can expose the gastrocolocutaneous 
fistula if, during replacement, the tube does not follow the 
fistula all the way into the stomach and is inadvertently 
placed directly into the colon.11 Although most reports 
describe fistulas forming within the colon, there are reports 
of jejunocutaneous fistulas as well.12

This patient presented four months after initial tube 
placement and three months after a replacement had been 
done. The first replacement is suspected to have 
repenetrated the gastric cavity, but when the balloon 
bumper deflated at some point shortly before admission, the 
tube likely slipped back into the colon resulting in the 
drainage of stool-smelling liquid from the tube. The tube 
replacement in the ED only managed to enter back into the 
colon instead of the stomach. Presentation of patients with 
a gastrocolocutaneous fistula can be secondary to leakage 
of fecal contents through the PEG tube, as was the case for 
this patient. Patients may have the opposite problem and 
present with excessive diarrhea that is often correlated with 
PEG tube feedings.6,8,11 Other rare presentations can be 

related to infection, peritonitis, and abscess formation, 
especially if the tube slips into or is reinserted into the 
peritoneal cavity and feeds are resumed.13 Long 
asymptomatic periods with a gastrocolocutaneous fistula 
have been noted, which is suspected to contribute to the 
lack of exposure to these malfunctions.5 

Although some case reports describe unexplained 
migration or slippage of the PEG tube back into the colon, 
several report the discovery of the gastrocolocutaneous 
fistula to be shortly after replacement/exchange of the PEG 
tube8,11,12,14 This highlights the importance of correct 
replacement technique and procedure, especially with the 
risk of entering the peritoneal cavity and causing further 
harm. Replacement of the PEG tube is a delicate process as 
the tract formed with PEG is weaker than one from a surgical 
gastrostomy.13 While no formal guidelines for PEG 
replacement exists, good control into and along the tract, 
minimal force with insertion, and the confirmation of proper 
tube location are principles of a safe replacement.13 
Confirmation can be done through techniques such as 
aspirating gastric fluid from the tube or listening for sounds 
when flushing air through the tube, which can be 
inconsistent. Radiographically confirming the location of the 
luminal end of the gastrostomy tube or a contrast study 
through the replacement tube after placement is a more 
accurate method that can be considered for patients with 
suspicious presentations, such as the feculent drainage seen 
in our patient.13 

Due to the rarity of these cases in the literature, 
management has not been standardized. When a 
gastrocolocutaneous fistula is expected, endoscopy can be 
used to confirm diagnosis, but radiologic evidence using 
gastrograffin can be sufficient as well. Management is 
generally focused on removal of the PEG tube and 
supportive care for the patient while waiting for 
spontaneous closure of the fistula. There are, however, cases 
where endoscopic closure of the fistula was performed.15

CONCLUSION
Gastrocolocutaneous fistula should be considered in 

patients with feeding difficulties, unexpected PEG tube 
drainage, or diarrhea with feeds following tube replacement. 
Replacement of PEG tubes should be done with great care and 
if questionable, the placement should be confirmed 
radiologically. Endoscopic diagnosis and management can be 
considered for complex cases. Emergency physicians should 
have a high index of suspicion for a gastrocolocutaneous 
fistula in the event of a PEG tube with feculent-appearing 
drainage, difficult reinsertion or for a patient presenting with 
diarrhea following PEG placement.

Patient consent has been obtained and filed for the publication of 
this case report.

Figure. Hypothesized formation of gastrocolocutaneous fistula. 
(A) Normal percutaneous endoscopic gastrostomy (PEG) 
insertion (B) Formation of gastrocolocutaneous fistula due 
to errant PEG insertion. (C) Slippage of PEG tube into colon 
with deflation of balloon (D). Spontaneous closure of fistula 
opening in the stomach and PEG tube presence in the colon.15 

Reproduced with author permission.
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Introduction: Wernicke encephalopathy is a clinical diagnosis that requires a high degree of clinical 
suspicion to recognize. We report a case of a pregnant patient developing Wernicke encephalopathy 
in the setting of severe hyperemesis gravidarum. 

Case Report: The patient was a 22-year-old female 13 weeks pregnant presenting to the 
emergency department (ED) with neurological deficits after several weeks of hyperemesis 
gravidarum requiring hospitalization. Exam and workup ultimately revealed the diagnosis of 
Wernicke encephalopathy. Her symptoms improved after administration of thiamine. 

Conclusion: Wernicke encephalopathy is a consequence of thiamine deficiency, commonly seen 
in patients with alcohol use disorder but also with other causes of nutritional deficiency, such as 
hyperemesis gravidarum. Wernicke encephalopathy is a clinical diagnosis that requires a high degree 
of suspicion and is, therefore, often missed in the ED setting. Treatment is supplemental thiamine and 
management of the root cause for nutritional deficiency. [Clin Pract Cases Emerg Med. 2024;8(4):357–
360.]

Keywords: Wernicke; hyperemesis; pregnancy, thiamine; case report. 

INTRODUCTION
The emergency department (ED) manages a large subset of 

patients who are malnourished to some degree. Critical dietary 
deficiencies that may be contributing to the presentation pose a 
diagnostic challenge. Wernicke encephalopathy, caused by 
thiamine deficiency, is one of those clinical diagnoses that is 
difficult to diagnose without a high degree of clinical suspicion. 
Classically, Wernicke encephalopathy is associated with alcohol 
use disorder; however, any person who is malnourished is at risk 
for developing this deficiency. Early diagnosis and treatment are 
imperative to prevent Korsakoff syndrome. Here we discuss a 
patient who was hospitalized with severe hyperemesis 
gravidarum and after discharge returned to the ED with 
neurological symptoms consistent with Wernicke encephalopathy. 

CASE REPORT
A 22-year-old female, gravida 1 para 0 at 13 weeks 

estimated gestational age, presented to the ED complaining 

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

of weakness and confusion. She had fallen in the shower and 
was unable to ambulate independently. She had blurry 
vision, difficulty focusing, bulging eyes, headaches, and 
dizziness. She was intermittently confused and making 
nonsensical statements. Two weeks prior she had been 
admitted to the obstetrics service with a urinary tract 
infection and hyperemesis gravidarum. She was treated with 
ceftriaxone, intravenous (IV) fluids, and antiemetics and 
discharged on hospital day five with cefdinir and multiple 
antiemetics. She had noticed development of these symptoms 
while still hospitalized. 

Prior to the pregnancy, she was healthy without any 
significant medical concerns. Medications at time of 
evaluation included cefdinir, doxylamine, ondansetron, 
pyridoxine, and loratadine. She had no surgical history. 

On exam the patient was alert, interactive, and in no 
acute distress. Vital signs included temperature 36.2° 
Celsius, respiratory rate 20 breaths per minute, heart rate 109 
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What do we already know about this clinical 
entity? 
Wernicke encephalopathy is a consequence of 
thiamine deficiency, usually related to alcohol use 
disorder and as a complication of gastric bypass 
surgery. 

What makes this presentation of disease 
reportable?
Only one previous case report to our knowledge 
describes the emergency department presentation 
of Wernicke encephalopathy associated with 
hyperemesis gravidarum.

What is the major learning point?  
Diagnosis of Wernicke encephalopathy requires 
a high degree of clinical suspicion and should be 
considered in any malnourished patient with new 
neurological symptoms. 

How might this improve emergency medicine 
practice?  
Early recognition and treatment initiation by 
emergency physicians is crucial to clinical 
improvement and prevention of sequelae such as 
Korsakoff syndrome.

beats per minute, blood pressure 109/77 millimeters of 
mercury, and pulse oximetry 100% on room air. She was 
alert and fully oriented but had repetitive questioning and 
made frequent nonsensical statements. She had full range of 
motion in all extremities with normal strength and sensation 
to upper and lower extremities bilaterally. Her gait was 
ataxic. She had restricted horizontal conjugate gaze 
bilaterally and decreased hearing to the left ear. She had no 
other cranial nerve deficits. Cardiac, pulmonary, and 
abdominal portions of the exam were unremarkable. She had 
no rashes, wounds, or lesions on skin exam.

On complete blood count the patient was mildly anemic 
with a hematocrit of 30.1% (reference range 36.0-48.0%), 
similar as compared to previous. Thyroid stimulating 
hormone level was 0.014 milliunits per liter (mU/L) (0.4-4.0 
mU/L) with free T3 level of 1.28 picograms per milliliter 
(pg/mL) (1.2-2.7 pg/mL). Complete metabolic panel, 
magnesium, urinalysis, and drug screens were unremarkable. 
Computed tomography of the head and neck demonstrated 
no acute intracranial abnormality. A lumbar puncture was 
performed with an opening pressure of eight centimeters of 
water, with no cerebrospinal fluid abnormalities. Magnetic 
resonance imaging of the brain showed T2 FLAIR signal 
hyperintensity within the bilateral medial thalami, 
mammillary bodies, and periaqueductal gray matter, a 
pattern consistent with Wernicke encephalopathy (Images 1 
and 2). Subsequent testing revealed a thiamine level of 29 
nanomoles (nmol)/L (70-180 nmol/L). 

The patient was admitted to the neurology team for 
high-dose IV thiamine therapy. She had overall improvement 
and was discharged on hospital day four with oral thiamine, 
vitamin D, and prenatal vitamin supplements. She has since 
given birth to a healthy baby girl and has made a full 
neurologic recovery. 

Image 1. T2 FLAIR Magnetic resonance image demonstrating 
signal hyperintensity in the periaqueductal gray matter (arrow), 
consistent with lesion pattern of Wernicke encephalopathy. 

 

 
Image 2. T2 FLAIR Magnetic resonance image demonstrating 
signal hyperintensity in the periaqueductal gray matter (arrow), 
medial thalami (triangles), and mammillary bodies (star), 
consistent with lesion pattern of Wernicke encephalopathy. 

DISCUSSION
Wernicke encephalopathy is an acute manifestation of 

thiamine (vitamin B1) deficiency. Thiamine is a coenzyme 
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essential to all cells, but it is particularly important for 
neurons.1,2 Carl Wernicke first described this encephalopathy 
in 1881, and in 1940 Campbell and Russell hypothesized 
thiamine deficiency as the cause.3,4 Development of brain 
lesions occurs in regions that have higher demands for 
thiamine: namely neurons in the thalami, mammillary 
bodies, tectal plate, and the periaqueductal region.1 Some 
patients who survive their acute encephalopathic episode 
without treatment go on to develop Korsakoff syndrome, a 
chronic form of thiamine deficiency that results in severe 
deficits in memory.4,5 Other forms of thiamine deficiency 
include dry and wet beriberi. 

Wernicke encephalopathy is classically associated with 
people who are chronically malnourished secondary to 
excessive alcohol intake.2 However, any condition that leads 
to malnourishment increases the risk for development of 
vitamin deficiencies.4 Pregnancy is associated with increased 
demand for thiamine.6 There are numerous case reports 
describing Wernicke encephalopathy in pregnant patients, 
postulated to be caused by increased metabolic demand from 
the pregnancy coupled with inadequate intake due to 
hyperemesis gravidarum.7,8 However, the literature is sparse 
regarding diagnosis of Wernicke encephalopathy in the 
emergency setting, with only one other published case report.9

Subclinical thiamine deficiency presents with non-specific 
symptoms, including headaches, fatigue, abdominal discomfort, 
and weakness.4 Acute deficiency may lead to the classic triad of 
symptoms: mental status changes, ocular abnormalities 
(ophthalmoplegia, nystagmus, gaze palsy), and cerebellar 
abnormalities including ataxia. While only a minority of 
patients present with the classic triad, our patient presented with 
all three. Less common symptoms include hypothermia, 
seizures, hearing loss, and hallucinations.4 Late-stage symptoms 
include hyperthermia, spastic paresis, chorea, coma, and death.4

Diagnosis of thiamine deficiency requires a high degree of 
suspicion, as symptoms may be vague. Wernicke 
encephalopathy is a clinical diagnosis and should be suspected 
in any malnourished patient presenting with suggestive 
neurological symptoms. The Caine criteria have been 
proposed to help predict the likelihood of Wernicke 
encephalopathy, requiring at least two of the four following 
findings to support the diagnosis: dietary deficiencies, ocular 
signs, cerebellar dysfunction, and altered mentation or 
memory impairment.10,11 While serum thiamine levels may be 
measured, these measurements may not be reliable.12,13 
Magnetic resonance is the imaging of choice for diagnosis of 
Wernicke encephalopathy, as it shows distinct patterns of 
alterations in the typical regions affected by the deficiency.14,15 

Treatment for Wernicke encephalopathy is thiamine 
repletion. Standard prenatal vitamins have 1-2 milligrams 
thiamine, which would be insufficient in the pregnant patient who 
develops Wernicke encephalopathy. Therefore, pregnant patients 
who are struggling with hyperemesis should be treated with 
additional thiamine supplementation.

CONCLUSION
Wernicke encephalopathy is a consequence of acute thiamine 

deficiency, often associated with alcohol use disorder but can 
occur with any cause of nutritional deficiency. There are several 
case reports describing patients with hyperemesis gravidarum 
who developed Wernicke encephalopathy, but only one report 
regarding ED presentation and diagnosis. Wernicke 
encephalopathy is a clinical diagnosis that requires a high degree 
of suspicion; therefore, it should be suspected in any patient who 
is malnourished and displaying neurologic symptoms. 
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Introduction: Aortic dissection is a devastating clinical entity with a variety of presentations and 
requires prompt recognition and management. To our knowledge this is the first reported case of a 
patient who presented with a globus sensation and was diagnosed with an aortic dissection prior to 
clinical deterioration. 

Case Report: The patient presented with an episode of near-syncope and globus sensation. 
Imaging studies revealed a type A aortic dissection with hemopericardium requiring emergent 
operative intervention. Unfortunately, the patient’s course was complicated by significant hemorrhage 
and periods of hypotension, and the family ultimately decided to pursue comfort care.  

Conclusion: Aortic dissections can present with diverse and elusive symptoms, which can mimic 
other more common conditions, potentially leading to misdiagnosis and delayed intervention [Clin 
Pract Cases Emerg Med. 2024;8(4):361–364.]

Keywords: aortic dissection; globus sensation; case report.

INTRODUCTION
Acute aortic dissection is one of the most devastating 

cardiovascular pathologies encountered in the emergency 
department (ED), with high levels of morbidity and mortality. 
Due to the potential rapid clinical deterioration, prompt 
recognition of this condition and appropriate timely diagnostic 
evaluation and treatment are crucial. The widely taught 
clinical presentation of aortic dissection is sharp, tearing 
chest pain that radiates to the back. In clinical practice, 
however, there is a wide range of signs and symptoms of 
aortic dissection including syncope, hypotension, and focal 
neurologic deficits. We describe an uncommon presentation 
of a type A aortic dissection in which the patient’s primary 
clinical symptom on initial presentation to the ED was a 
globus sensation.  

 
CASE REPORT

A 60-year-old male presented to the ED after an episode 

Temple University Hospital, Department of Emergency Medicine, Philadelphia, 
Pennsylvania 

of near-syncope associated with diaphoresis while walking to 
church, with emergency medical services reporting low blood 
pressure at the scene. On arrival, he endorsed a tight sensation 
in his throat but otherwise denied chest pain, shortness of 
breath, back pain, nausea, or vomiting. He had a medical 
history of hyperlipidemia, well-controlled hypertension on 
amlodipine and remote history of prostate cancer status post 
radical prostatectomy but was otherwise unremarkable. He 
had a remote smoking history of 10 pack-years but otherwise 
no drug use. 

On examination, the patient was alert and oriented and 
in no distress. Initial vital signs were temperature 36.7° 
Celsius, heart rate 72 beats per minute, blood pressure 
105/72 millimeters of mercury (mm Hg) on the left arm, 
and respiratory rate 16 breaths per minute with an oxygen 
saturation of 98% on room air.  Initial examination was 
notable for regular rate and rhythm with a normal S1 and S2, 
lungs were clear to auscultation bilaterally, and his abdomen 



Clinical Practice and Cases in Emergency Medicine	 362	 Volume 8, No. 4: November 2024

Painless Aortic Syndrome	 Rosenfeld-Barnhard et al.

CPC-EM Capsule

What do we already know about this clinical 
entity? 
Aortic dissection is a life-threatening condition 
with diverse symptoms, often requiring quick 
recognition and management to prevent 
deterioration. 

What makes this presentation of disease 
reportable?
This is the first reported case of an acute aortic 
syndrome presenting with painless globus sensation, 
diagnosed before clinical deterioration. 

What is the major learning point?  
Atypical presentations like globus sensation 
in aortic dissection require high suspicion, as 
early diagnosis and management are crucial to 
improving outcomes.  

How might this improve emergency medicine 
practice?  
Clinicians must be vigilant in recognizing non-
textbook presentations of critical conditions to 
improve early detection and treatment. 

was benign. Radial and dorsalis pedis pulses were 2+ 
bilaterally.  The neurologic exam was normal with symmetric 
strength in his bilateral upper and lower extremities without 
sensory deficits. The neck exam was notable for a midline 
trachea, no palpable masses. He also had an unremarkable 
oropharyngeal exam.  

Diagnostic workup was notable for an initial 
electrocardiogram that was normal sinus rhythm with a normal 
rate, normal intervals, and no evidence of ischemic changes or 
arrythmias. A chest radiograph showed a mildly enlarged heart 
size and abnormal contour of the thoracic aorta. While awaiting 
laboratory studies, point-of-care ultrasound showed an enlarged 
left ventricular outflow tract (LVOT) measuring 4.4 centimeters 
(cm) (reference range: 1.6-2.4 cm)and evidence of a pericardial 
effusion without evidence of tamponade (Image 1).  

Image 1. Point-of-care echocardiogram in parasternal long view 
demonstrating pericardial effusion (red arrow) and a dilated aortic 
root (blue arrow).

These ultrasound findings were highly suspicious for 
acute aortic pathology and prompted an emergent computed 
tomography angiography (CTA) of the chest, abdomen, and 
pelvis, which showed an intramural hematoma of the aortic 
root extending along the right pulmonary arterial wall and 
along the aorta to the aortic arch; dilation of the ascending aorta 
with a dissection flap with associated inflammatory changes 
of the mediastinum; and aneurysmal dilation of the infrarenal 
abdominal aorta, measuring 3.1 cm in the midportion and 3.4 
cm just proximal to the bifurcation (Image 2).  

While imaging was being obtained, blood tests began 
to result, which were notable for a white blood cell count of 
13.7 x 103 per cubic millimeter (K/mm3) (reference range: 
4.0-11.0 K/mm3), hemoglobin 14.2 grams per deciliter (g/
dL) (14.0-17.5 g/dL), platelets 328 K/mm3 (150-450 K/
mm3), creatinine 1.44 milligrams (mg)/dL (mg/dL) (0.80-
1.30 mg/dL) (last from one year prior 1.01 mg/dL), and high 
sensitivity troponin I 12 nanograms per liter (ng/L) (12-76 
ng/L [males]). With concern for an acute aortic syndrome 
after the initial ultrasound was performed, a D-dimer was later 
obtained, which was elevated at 1,846 ng/mL (0-500 ng/mL).  
Otherwise, all other labs were within normal limits. 

Image 2. Computed tomographic angiography of the chest 
showing a dissection flap (arrow) of the proximal aorta with 
intramural hematoma.

Given the CTA findings, the cardiothoracic surgery team 
was emergently consulted with concern for type A aortic 
dissection. While awaiting surgical recommendations, the 
patient subsequently developed sudden onset lower back pain 
associated with nausea, vomiting, and diaphoresis. At this time 
the patient was noted to have discrepant blood pressures. A 
right-sided radial arterial line was placed that showed a blood 
pressure of 64/58 mm Hg, and a left arm automated blood 
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pressure cuff read 154/105 mm Hg. The patient was given 4 
mg intravenous (IV) ondansetron, 6 mg of IV morphine, and 
800 micrograms (μg) of sublingual nitroglycerine. The patient 
was subsequently started on esmolol and nitroprusside at an 
initial rate of 50 μg per kilogram per minute (kg/min) and 
0.5 μg/kg/min, respectively, for blood pressure and heart rate 
management. The patient then reported loss of sensation in his 
right lower extremity. Re-examination revealed total loss of 
motor function and no palpable femoral pulses. 

A repeat point-of-care ultrasound showed an abdominal 
aortic flap concerning for propagation of the aortic dissection. 
The patient was taken emergently to the operating room and, 
intraoperatively, was noted to have a dissection extending 
4 cm above the valve and coronaries. A transesophageal 
echocardiogram was also performed that showed a tricuspid 
aortic valve and redemonstrated the dissection extending from 
the ascending through descending aorta. After a prolonged 
surgery complicated by hemorrhagic shock, the family opted 
for comfort care measures on the following day.

 
DISCUSSION

An aortic dissection refers to the development of a 
focal tear in the intimal layer of the aortic wall that results 
in extension of the tear compromising blood flow to vital 
organs.The Stanford classification is a well-established system 
of describing aortic dissections: type A dissection refers to 
dissections that involve any part of the aorta proximal to the 
origin of the left subclavian artery and which may also include 
the descending aorta, while a type B dissection refers to 
dissections involving the descending aorta or the arch (distal 
to the left subclavian artery), without the involvement of the 
ascending aorta. Both entities are relatively rare diagnoses 
with an annual incidence of approximately 3.5 per 100,000 
patients.1 Because of the significant morbidity and mortality 
associated with this condition, a high degree of clinical 
suspicion is required to make the diagnosis. Large systematic 
reviews have shown that over 80% of patients found to have 
an aortic dissection present with complaints either of chest or 
back pain, and about 10% are painless or may present with 
symptoms secondary to complications of the dissection.2,3 The 
International Registry of Acute Aortic Dissections reports that 
syncope was present in nearly 20% of type A aortic dissections 
and is often associated with a severe complication such as 
cardiac tamponade.4,5 Due to the difficulty of diagnosis, 
emergency physicians only suspected aortic dissection in 43% 
of confirmed cases.6 

There are only a few case reports describing throat 
tightness as the initial presentation of patients found to have 
aortic dissections. In a 2004 case report by Liu and Ng, a patient 
presented to the ED with acute-onset throat pain and was 
subsequently discharged after symptomatic management. The 
patient returned to the ED later that day with worsening sore 
throat, severe chest pain, diaphoresis, and a syncopal episode 
and was found to have a type A aortic dissection.7 Another 

case report by Cates et al describes a 58-year-old patient who 
initially presented with burning throat pain that eventually 
progressed to chest pain and right lower extremity cramping. 
The change in the patient’s symptoms prompted a CTA, which 
revealed the diagnosis of a type A aortic dissection.8

 There is also a phenomenon in the literature called 
“dysphagia aortica,” which is defined as difficulty in 
swallowing caused by extrinsic compression of the esophagus 
due to an ectatic, tortuous, or aneurysmatic atherosclerotic 
thoracic aorta.9 This rare clinical entity is mostly described 
in case reports and small case studies. Most of the cases are 
descriptions of patients with weeks to months of dysphagia 
who, in the process of extensive outpatient workups, are 
found to have large thoracic aortic aneurysms.10,11 Although 
the pathophysiology is not well understood, some case reports 
suggest external esophageal compression from the aneurysm 
as the potential cause of the dysphagia. Dilated aortic 
aneurysms can compress the esophagus, recurrent laryngeal 
nerve, or superior cervical sympathetic ganglion that in turn 
can cause dysphagia, hoarseness, or Horner syndrome.12  Our 
case is unique in that the patient acutely developed symptoms 
suggestive of extrinsic compression of mediastinal structures 
related to his dissection and dilated aorta.  

Our case underscores the critical need for emergency 
physicians to remain vigilant and open to atypical clinical 
presentations of aortic dissection. Aortic dissections can 
present with diverse and elusive symptoms, which can 
mimic other, more common conditions, potentially leading 
to misdiagnosis or delayed intervention. In our case as well 
as has been described in prior case reports, although a sore 
throat was the initial presenting symptom, advanced imaging 
diagnosing an aortic dissection was not obtained until after 
the patient’s clinical deterioration or development of other 
symptoms. To our knowledge this is the first reported case 
of a patient who presented with a globus sensation and 
was diagnosed with an aortic dissection prior to clinical 
deterioration. This case emphasizes the vital role of clinical 
acumen and the importance of maintaining a high index of 
suspicion, even when faced with non-textbook presentations. 
While the point-of-care echocardiogram was key to obtaining 
the diagnostic CTA, recognizing the subtle, unconventional 
signs of aortic dissection is paramount to ensure early 
diagnosis and timely management, which can significantly 
impact patient outcomes and save lives.  

 
CONCLUSION

Due to the significant morbidity and mortality of aortic 
dissections, particularly of type A dissections, prompt 
recognition and management is essential. It is crucial to 
recognize the wide range of initial patient presentations to 
ensure early identification of this emergent pathology. This 
case underscores the importance of maintaining a high index 
of suspicion for aortic dissections and abnormal ultrasound 
findings, particularly in patients with known risk factors 
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and non-specific symptom presentations that do not fit the 
“textbook” presentation.

At their institution, case studies are not classified as human
subjects research, and therefore, IRB approval was not required 
for this report. Attestation documentation on file.
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Introduction: We present a unique case of a patient who presented to the emergency department with 
stroke-like symptoms found to have a spontaneous, left-sided internal carotid artery dissection (ICAD).  

Case Report: The patient was treated successfully with thrombectomy and subsequently developed 
contralateral symptoms caused by a right-sided ICAD. This was managed with a second contra-
lateral thrombectomy. The patient’s course was complicated by persistent and mild hypotension, 
postulated to be secondary to bilateral carotid baroreceptor trauma from the dissections.  

Conclusion: This case highlights the importance of close neurological monitoring for patients, 
preferably in a neurologic critical care setting, during and after invasive treatments such as systemic 
thrombolytic administration or mechanical thrombectomy. In this case, identifying the patient’s 
subsequent development of contralateral symptoms in a timely fashion was key to his positive 
outcome. An additional factor that had a positive impact on this outcome was the use of artificial 
intelligence software, which assists in determining whether thrombectomy may be indicated prior to 
receiving a formal radiologist read on computed tomography angiography/perfusion studies. Artificial 
intelligence technology such as this has great potential to augment and expedite patient care. [Clin 
Pract Cases Emerg Med. 2024;8(4):365–368.] 

Keywords: stroke; carotid dissection; artificial intelligence; case report.

INTRODUCTION
As a major cause of death in the United States, and a 

significant cause of disability, stroke management is critically 
important to the practice of emergency medicine. Ischemic 
stroke due to arterial dissection represents a subset of 
pathology that can cause large vessel occlusions, a devastating 
condition with major potential impacts to morbidity and 
mortality. The pathophysiology of internal carotid artery 
dissection (ICAD) involves a defect in the intima of the 
arterial wall, which can develop spontaneously as the result of 
trauma or due to multifactorial causes linked to cardiovascular 
risk factors.1 This defect allows blood products to enter the 
space between the intima and the media, expanding the intima 
into the vessel’s lumen, which reduces blood flow and can 
lead to thromboemboli.2 Internal carotid artery dissection 

Morristown Medical College, Department of Emergency Medicine, Morristown, 
New Jersey 
Sidney Kimmel Medical College, Philadelphia, Pennsylvania 

*

†

is a major cause of morbidity and mortality in young to 
middle-aged patients, accounting for approximately 25% of 
ischemic strokes in these populations.1 The incidence rates for 
spontaneous ICAD “have been previously reported to be 2.6-
2.9 per 100,000.”3

We report the case of a patient who suffered an 
atraumatic, spontaneous ICAD, which was treated with 
thrombectomy, and who then subsequently developed 
contralateral symptoms. Upon reevaluation in the neurological 
intensive care unit (ICU), the patient was found to have a 
secondary contralateral, atraumatic, spontaneous ICAD. 
There are no reported cases like this in the literature to our 
knowledge. This case emphasizes the importance of close 
monitoring and reassessment of critically ill patients in the 
neurologic critical care setting, as well as the aggressive 
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What do we already know about this clinical 
entity? 
Internal carotid artery dissection (ICAD) can cause 
cerebral ischemia and neurological symptoms. It is 
frequently treated with mechanical thrombectomy.  

What makes this presentation of disease 
reportable?
This patient suffered ICAD twice in one day on 
opposite sides of the body. 

What is the major learning point?  
Patients in the emergency department require 
close monitoring and reassessment, especially 
during and after interventions such as thrombolytic 
therapy and endovascular treatments.  

How might this improve emergency medicine 
practice?  
Artificial intelligence programs can be 
integrated with standard emergency care to 
improve patient outcomes.

nature of diagnosis and treatment that this subset of patients 
requires.1,4 Interestingly, our patient developed persistent 
mild hypotension after his bilateral dissections, presumably 
secondary to baroreceptor trauma from the dissection. There 
is a report of dysautonomia after bilateral dissections,5 and 
others with stroke-like symptoms and dysarthria,3,6-8 but none 
with isolated persistent hypotension.

CASE REPORT
This is a case of a 60-year-old male with a history of 

hyperlipidemia presenting to the emergency department 
complaining of right-sided paresthesias and clumsiness as well 
as progressive word-finding difficulties with an onset time of 
37 minutes prior to evaluation. The patient’s wife provided 
the history as he was only able to say the word “yes” when 
questioned. Blood glucose was within normal limits, and 
an initial National Institutes of Health Stroke Scale was as 
follows: 8 Total (2: Loss of Consciousness questions, 2: Loss 
of Consciousness Commands, 1: Sensory, 2: Best Language, 
1: Extinction and Inattention.) Code stroke was immediately 
activated, and a non-contrast computed tomography (CT) of 
the head was without signs of hemorrhage. A CT angiography 

Time Event
06:45 am Symptom onset

07:12 am Patient presentation to emergency 
department

07:22 am Code stroke activation

07:45 am Normal CT head prelim read by radiology

08:02 am Tenecteplase administration

08:10 am Perfusion abnormality noted by AI 
software

08:12 am Neurosurgery consulted

09:15-10:30 am Thrombectomy for left ICAD

12:30 pm Development of contralateral symptoms

12:30 pm Thrombectomy for right ICAD

3:00 pm Hypotension identified

3:15 pm Norepinephrine bitartrate support started

8:30 am (next day) Transitioned to midodrine

AI, artificial intelligence; CT, computed tomography; ICAD, internal 
carotid artery dissection.

Table. Timeline of events from initial presentation to second 
thrombectomy.

of the head and neck with perfusion was concurrently 
performed and revealed a large, left-sided ischemic penumbra. 

There were no exclusions to thrombolytic therapy, 
and tenecteplase was administered. There was a significant 
improvement in neurological function five minutes after 
tenecteplase, but a repeat exam shortly after revealed return 
of symptoms. Artificial intelligence (AI) software (Rapid AI, 
San Mateo, CA) indicated that a mechanical thrombectomy 
could have been indicated; neurosurgery was consulted and 
agreed that thrombectomy was indicated. The patient was 
taken to the neurosurgery suite, where a left-sided mechanical 
thrombectomy was performed. He was found to have suffered 
a left-sided ICAD. 

Shortly after arriving in the neurological ICU status post-
mechanical thrombectomy, the patient was noted to have 
developed new left-sided neurological symptoms, prompting 
repeat CT angiography with perfusion, which revealed a 
new right-sided perfusion deficit (Image 2). The patient was 
urgently returned to the thrombectomy suite for contralateral 
thrombectomy and was found to have suffered a spontaneous, 
right-sided ICAD. 

On return to the neurological ICU, he was again with 
improved neurological function, but with persistent mild 
hypotension requiring vasopressor initiation. He was 
eventually transitioned to midodrine and was subsequently 
discharged to subacute rehab. It is theorized that the 
hypotension was secondary to bilateral carotid baroreceptor 
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damage after the bilateral dissections.

DISCUSSION
The sequential, bilateral ICADs presented in this case 

represent a rare presentation. Unilateral headache and 
stroke-like symptoms have been reported before—once in a 
43-year-old female found to have bilateral ICADs as a result 
of trauma3 and once in a 38-year-old female with spontaneous 
bilateral ICADs.6 Other presentations of ICAD including 
dysphagia, hoarseness, and dysarthria have been reported in 
middle- aged males.7,8

Uniquely, our patient developed persistent mild 
hypotension status post-bilateral mechanical thrombectomy 
of the carotid arteries, requiring vasopressor support. 
While dysautonomia involving episodic bradycardia with 
hypotension has been previously reported in a 49-year-old 
female with bilateral ICADs,5 there have been no previously 
reported cases of persistent dysautonomia as in this case 
we report. The prevailing theory is that damage to the 
carotid baroreceptors occurred bilaterally, either secondary 
to the dissections or iatrogenically by the mechanical 
thrombectomies, with resultant thromboemboli. 

The carotid baroreceptors located in the carotid sinuses are 
responsible for sensing blood pressure via stretch receptors and 
afferently transmitting these signals along the glossopharyngeal 
nerve to the midbrain; then the midbrain sympathetically alters 
heart rate and contractility to adjust pressure accordingly, a 
process known as the carotid sinus baroreflex.9 Baroreceptors 
are also present in the aortic arch, which monitor pressure 
and transmit signals via the vagus nerve to the medulla, 
working in conjunction with the carotid sinuses to achieve 
homeostasis; these baroreceptors are thought to be more 
sensitive to increased pressure, while the carotid sinuses are 
sensitive to both increased and decreased pressure.10 Therefore, 
if the carotid sinuses were rendered inoperative, as proposed 
in this patient, the aortic arch baroreceptors may have been 
unable to initially sense the change and induce a compensatory 
response, resulting in persistent mild hypotension. In this case, 
the patient’s hypotension initially required pressor support 
with low-dose norepinephrine bitartrate, which was eventually 
titrated down, and the patient was switched to oral midodrine 
for further outpatient management. 

The CT angiogram with perfusion studies obtained for 
this patient’s diagnostic evaluation were critical in the timely 
recognition and treatment of the pathology. The perfusion studies 
were particularly useful in identifying the brain tissue receiving 
reduced blood flow as a result of each individual ICAD. The 
initial perfusion study, as shown in Image 1, depicts 30 slices 
of the patient’s brain from the CT angiography on the left side, 
while the right side depicts the same slices with a green overlay 
depicting areas with reduced perfusion as identified by AI.11

The repeat CT angiography with perfusion study in Image 
2 reflects the perfusion defects on the contralateral side at the 
time of the patient’s second spontaneous ICAD.

These AI-generated overlays assisted the emergency, 
neurological, and neurosurgical teams in early identification 
of a perfusion deficit of the regions experiencing reduced 
perfusion, and of the location of the perfusion deficit’s source.

The integration of AI software into the evaluation of 
radiological imaging studies is becoming increasingly 
common.12 The development of AI with the ability to analyze 
CT imaging has been studied13 and has been deemed non-
inferior in its evaluation of brain ischemia.14 Furthermore, 
AI software integrated into imaging systems has been shown 
to improve the ability of non-experts to evaluate imaging.15 
The RapidAI software we used with this patient analyzed the 
CT angiogram with perfusion study and determined whether 
thrombectomy was indicated. In Images 1 and 2, the decision 
made by the AI software can be seen in yellow lettering at the 
bottom of the studies, indicating that the software correctly 
identified the need for thrombectomy in both studies. This 
software allows the emergency physicians and neurosurgical 
teams to coordinate care with interventional neuroradiology 
in preparation for thrombectomy, even before radiology had 

Image 1. Initial computed tomography perfusion study depicted 
on the left with overlaid deficits in green as identified by artificial 
intelligence software on the right.

Image 2. Repeat perfusion study for evaluation of contralateral 
symptoms on the left with overlaid deficits in green as identified by 
artificial intelligence software on the right.
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Introduction: Propofol is an anesthetic agent commonly used in emergency department (ED) 
procedural sedation. It is often preferred in orthopedic procedures because of its muscle-relaxing 
properties. Rarely, however, it can induce agitation and muscle hypertonicity. 

Case Report: A 58-year-old man presented to the ED with a left ankle fracture-dislocation. Propofol 
was used to facilitate procedural sedation, but the patient became mildly agitated. Ketamine was 
used to achieve full induction, after which propofol was used again to facilitate muscle relaxation. 
Near the end of the procedure, the patient had opisthotonos and masseter spasm requiring bag-
valve-mask ventilation and subsequent intubation. This reaction was ultimately attributed to adverse 
effects of the propofol. 

Conclusion: While propofol is generally well tolerated, it can potentially cause agitation, 
hypertonicity, and other side effects such as muscle spasms and seizure-like activity. Acknowledging 
and preparing for these risks can potentially improve patient outcomes. [Clin Pract Cases Emerg 
Med. 2024;8(4):369–371.] 

Keywords: propofol; adverse event; agitation; excitotoxicity; opisthotonos; case report.

INTRODUCTION
Propofol sedation is commonly used in the emergency 

department (ED) for multiple indications, including 
fracture reduction and post-intubation sedation. Propofol’s 
predominant mechanism of action appears to be through 
gamma-aminobutyric acid (GABA) receptors in the central 
nervous system, although some additional effects may include 
inhibition of N-methyl-D-aspartate receptors1 and modulation 
of slow calcium channels.2 Propofol has both quick onset 
and offset, allowing it to be used for procedures of relatively 
short duration. It has the added benefit of muscle relaxation 
and is further used for its antiepileptic and neuroprotective 
properties. Propofol’s side effects include bradycardia, 
hypotension, and respiratory depression. While potentially 
serious, the risk of these adverse effects can be mitigated 
through thoughtful dose titration and appropriate monitoring.3 
Unfortunately, propofol may also cause agitation and muscle 

Baylor College of Medicine, Department of Emergency Medicine, Houston, Texas 
Christiana Care Health System, Department of Emergency Medicine, Newark, Delaware 

*
†

hypertonicity, directly opposite to its intended effects. We 
describe such a case below. 
 
CASE REPORT

A 58-year-old man presented to the ED with a left ankle 
fracture-dislocation. The patient had tripped over his walker 
the prior evening. He then visited a medical aid unit the next 
morning, where radiographs revealed a comminuted and 
displaced distal fibular fracture with tibiotalar dislocation. He 
was transferred to the ED for additional evaluation. 

 In the ED, the patient had an obvious left ankle deformity 
with skin tenting to the medial malleolus and overlying 
necrosis. His foot was neurovascularly intact with a 2+ 
dorsalis pedis pulse, appropriate capillary refill, and the ability 
to flex, extend, and sense all his toes. He had no other injuries 
on exam. Vital signs were stable. The patient had a history of 
obesity and gait instability but otherwise no comorbidities. He 
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What do we already know about this clinical 
entity? 
Propofol is an anesthetic agent used in 
procedural sedation; common side effects include 
hypotension and bradycardia. 

What makes this presentation of disease 
reportable?
We report the unusual occurrence of agitation and 
masseter spasm in a patient who was administered 
propofol for an ankle fracture-dislocation. 

What is the major learning point?  
The mechanism underlying propofol causing 
agitation and muscle spasm is poorly understood. 
There is no specific treatment apart from 
supportive care. 

How might this improve emergency medicine 
practice?  
Awareness of these possible side effects can allow 
physicians to better recognize and respond to them.

took no medications and denied any history of drug or alcohol 
use. Due to skin tenting and overlying necrosis, the team 
elected to perform an emergent reduction. The patient had a 
Mallampati Score of 3, American Society of Anesthesiologists 
score of 2, and weighed approximately 140 kilograms. He 
denied any history of complications from anesthesia.

 The sedation was initiated with 50 milligrams (mg) of 
intravenous (IV) propofol. The patient became agitated and 
disoriented, picking at the air. An additional 50 mg of IV 
propofol was administered, but he then began sitting up and 
moving. Because the second dose of propofol appeared to 
paradoxically increase the patient’s agitation, the team chose 
to change to ketamine. The patient received a trial dose of 30 
mg of IV ketamine and tolerated this well. He then received 
an additional 100 mg of IV ketamine. The patient was then 
fully induced but continued to have significant muscle spasms 
preventing reduction. 

 Given his muscle spasms, the team elected to return to 
propofol for its muscle-relaxing effects. The patient received 
smaller doses of IV propofol, ultimately adding to a full 
induction dose of 130 mg. He remained hemodynamically 
stable throughout this procedure. His ankle was able to be 
reduced but remained somewhat loose and would subluxate in 
and out of position. The decision was made to place a splint 
and to defer further reduction to the orthopedics service.

 Five to six minutes after the final propofol dose, while 
holding the splint, the patient was noted to have whole body 
flushing, warmth, and muscle spasms, including clenching 
of the jaw and arching of the back. His oxygen saturation 
dropped to the low 70s. Jaw thrust was applied, bag-valve-
mask ventilation was initiated, and oxygen saturation 
improved to the high 80s. Despite 10 minutes of bagging, the 
patient did not have further improvement in mental status or 
oxygen saturation, and the decision was made to intubate. 
He was paralyzed with 150 mg of IV succinylcholine and 
intubated during the first attempt. After intubation, the 
patient’s oxygen saturation improved to 99%. 

The orthopedist arrived at the bedside in the ED after 
intubation and reduced and re-splinted the patient’s ankle, 
which continued to re-dislocate. About 20 minutes after 
intubation, the patient’s muscle tension and spasms began to 
improve. He was admitted to the surgical intensive care unit 
and had an external fixation of the left ankle the following 
morning. The patient failed extubation on hospital day (HD) 1 
but was subsequently extubated on HD 2 and discharged to a 
subacute rehab facility.  

DISCUSSION 
We believe our patient exhibited signs of propofol 

excitotoxicity, specifically opisthotonos, a tetanic condition 
in which the spine hyperextends into a backward-arched 
position. A review of the literature shows several similar 
case reports of propofol causing myoclonus,4 opisthotonos,5 
neuroexcitation,6 and even seizure-like activity.7 

 The precise pathophysiology of propofol’s 
neuroexcitatory properties remains unclear. One possibility 
is that propofol’s inhibition of glycine, an inhibitory 
neurotransmitter, may lead to excitatory pathway activation 
and diffuse muscle contractions. A second possibility is that 
falling propofol concentrations near the end of procedures 
may lead to decreased GABA activation and rebound 
excitation. This is supported by opisthotonos often occurring 
near the end of procedures or even after their conclusion, as 
was witnessed in our case. Literature on risk factors is limited. 
Prior studies do suggest propofol neuroexcitation may be 
more common in female patients8 and those with epilepsy.7 
Emergence agitation following any type of anesthesia may be 
more common in obese patients and those with histories of 
alcohol and substance use disorders.9

 There is currently no standard treatment regimen 
for propofol excitotoxicity. Some physicians have noted 
resolution after cessation or reduction of the propofol 
administration.10 Others have attempted symptomatic treatment 
with benzodiazepines11 or with anticholinergics such as 
benztropine.12 Of note, while most cases are self-limited and 
can be treated conservatively, some cases of excitotoxicity 
have been noted to be refractory to benzodiazepines and other 
rescue medications.13 If prolonged, such excitation may require 
intubation for airway protection, as was seen in our case.14

 We should note that similar excitotoxic effects have been 
seen with other anesthetic agents, including ketamine.15,16 
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It appears that most ketamine reactions appear to occur 
quickly after administration, as the ketamine peaks. The 
reaction in our case occurred significantly after the ketamine 
was administered, making ketamine excitation less likely. 
The combination of propofol and ketamine may also lead 
to increased emergence agitation, although not necessarily 
hypertonia.17

CONCLUSION
Propofol’s pharmacokinetics and risk profile have led 

to its increasing use in the ED setting. It is now used for 
procedural sedation and seizure management, as well as 
for indications as wide-ranging as alcohol withdrawal18 and 
migraine.19 Clinicians are classically taught that the risks 
of propofol include hypotension and bradycardia. Here, we 
describe a case of excitotoxicity, a nearly opposite adverse 
event. Awareness of this unusual phenomenon, including 
that it can occur even after procedures are concluded, could 
potentially improve patient safety and outcomes.
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Case presentation: An 86-year-old female presented to our emergency department with chest 
pain and orthopnea and was diagnosed with heart failure and ST-elevation myocardial infarction, 
prompting hospitalization. During hospitalization, she developed a fever. A chest and abdominal 
contrast-enhanced computed tomography (CT), conducted to investigate the cause of the fever, 
coincidentally revealed sedimentation of contrast agent in the descending aorta. To differentiate from 
aortic dissection, we conducted dynamic CT, and it was confirmed that the contrast agent within the 
aorta decreased over time. On the same day, an echocardiogram revealed a left ventricular ejection 
fraction of 36% with reduced contractile function, and a stagnant, hazy echo within the descending 
aorta. 

Discussion: In aortic dissection, the retention of contrast agent in the false lumen of the aorta is a 
crucial finding for diagnosis. However, we experienced a case where contrast agent accumulated in 
the descending aorta, caused by low ejection fraction of the left ventricle. Differential diagnosis from 
aortic dissection may be possible due to the gradual decrease in contrast agent over time. This case 
is valuable to report given the limited number of previous reports on this phenomenon. [Clin Pract 
Cases Emerg Med. 2024;8(4):372–374.] 

Keywords: heart failure; contrast agent pooling; aortic dissection.

CASE PRESENTATION
An 86-year-old female with no remarkable medical 

history except for untreated and uncontrolled hypertension 
presented with bilateral lower leg edema for two weeks. She 
had palpitations starting a week prior. She complained of 
chest pain and orthopnea in the early morning, and she was 
subsequently transported to our hospital. She was diagnosed 
with heart failure and ST-elevation myocardial infarction 
involving the lateral wall, prompting hospitalization. 
Percutaneous coronary intervention (PCI) was considered but 
was initially declined by the patient. The decision was made 
to focus on heart failure management first and reconsider 
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PCI after heart failure improvement. Non-invasive positive 
pressure ventilation was initiated, along with nitroglycerin, 
hydralazine, and furosemide, improving her respiratory 
distress. On the fourth day of hospitalization, oxygen therapy 
was discontinued, and on the fifth day all treatments were 
transitioned from intravenous to oral administration.

On the eighth day of hospitalization, she developed a 
fever. A chest and abdominal contrast-enhanced computed 
tomography (CT), conducted to investigate the source of 
the fever, did not reveal any apparent focus of infection. 
During the portal venous phase of the contrast-enhanced CT, 
sedimentation of contrast agent (CA) in the descending aorta 
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What do we already know about this clinical 
entity? 
Contrast agent pooling is linked to 
cardiogenic shock or cardiopulmonary 
arrest, but its association with low-output 
heart failure has not been reported. 

What is the major impact of the image(s)?
Our case shows dynamic CT can detect 
changes in contrast agent pooling, ruling out 
aortic dissection. 

How might this improve emergency 
medicine practice?  
Dynamic CT is essential for diagnosing and 
differentiating between aortic dissection and 
contrast agent pooling conditions such as 
low-output heart failure.

was observed, suggesting a decrease in aortic flow velocity. 
To differentiate from aortic dissection, dynamic CT was 
performed. As the arterial, portal venous, and equilibrium 
phases were sequentially acquired, it was confirmed that the 
CA within the aorta decreased over time (Image).

Image. Dynamic, contrast-enhanced computed tomography of 
the chest and abdomen,demonstrating lessening contrast in aorta 
over time (arrows): (a) axial image 30 seconds after contrast 
agent injection; (b) 90 seconds after injection; and (c) 240 sec-
onds after injection; (d) sagittal image at 90 seconds. 

On the same day as the CT, an echocardiogram was 
performed, revealing a left ventricular ejection fraction of 
36% with reduced contractile function. Diffuse hypokinesis 
was noted, particularly with decreased wall motion in 
the inferolateral-inferior wall. There was dilation of the 
ascending aorta, and we observed moderate aortic and 
mitral valve regurgitation. No enlargement of the right heart 
chambers, thrombi, or vegetations were observed. The blood 
flow velocity in the descending aorta varied due to atrial 
fibrillation but was generally around 50-80 centimeters per 
second. Echography revealed a stagnant, hazy echo within the 
descending aorta.

DISCUSSION
Here we report CT images showing CA retention due 

to decreased aortic flow velocity in severe heart failure. In 
cases of cardiac arrest or cardiogenic shock, CA pooling 
in the venous system in CT images has been reported as 
“contrast agent pooling sign.”1,2 To our knowledge, there 
have been no reports of such findings of aortic involvement, 
particularly in those not requiring inotropic support or oxygen 
supplementation. 

We concluded that the pooling of CA was due to low 
cardiac output syndrome, resulting from the reduced ejection 
fraction and regurgitation. The retention of CA in the aorta 
on CT, particularly in patients with heart failure, strongly 
suggests reduced cardiac output. Although aortic dissection is 
a critical differential diagnosis that could cause such findings 
on CT, the gradual change in CA pooling observed in dynamic 
CT can help differentiate between these two conditions.

Documented patient informed consent and/or Institutional Review 
Board approval has been obtained and filed for publication of this 
case report.
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Case Presentation: An 89-year-old male who had been holding dabigatran in the setting of 
transcarotid artery revascularization presented to the emergency department with sudden onset 
leg pain and weakness. Computed tomography angiography revealed acute aortic occlusion 
and thrombosis of the bilateral common iliac arteries. He underwent aortoiliac and femoral 
embolectomies and stenting of the bilateral common iliac arteries and returned to his baseline 
functional status.  

Discussion: Acute aortic occlusion is a rare but often devastating vascular emergency characterized 
by obstruction of the aorta by an embolus or thrombosis. Diagnosis can be challenging as it may be 
mistaken for spinal pathology, which can lead to delays in diagnosis. Despite advances in diagnostic 
modalities and interventions, acute aortic occlusion often results in high rates of major morbidity and 
mortality. [Clin Pract Cases Emerg Med. 2024;8(4):375–376.]  

Keywords: embolism; aortic occlusion; embolectomy; thrombosis.

CASE PRESENTATION
An 89-year-old male with a history of atrial fibrillation 

and left transcarotid artery revascularization (TCAR) four 
days prior presented to the emergency department with sudden 
onset pain and weakness in the bilateral lower extremities. 
His pain progressed to involve the lower back, and he began 
having extremity numbness and tingling. He was taking 
aspirin and clopidogrel but was holding his previously 
prescribed dabigatran in the setting of recent TCAR. His 
physical exam revealed abdominal tenderness, absent dorsalis 
pedis pulses bilaterally, and profound weakness and loss of 
sensation of bilateral lower extremities. Due to the rapidity of 
onset and lack of dorsalis pedis pulses, a vascular etiology was 
suspected.

Computed tomography angiography (CTA) chest 
abdomen and pelvis, and CTA abdomen-aorta with bilateral 
femoral runoff were ordered, which revealed acute aortic 
occlusion and thrombosis of the bilateral common iliac 
arteries (Images 1 and 2). The patient subsequently underwent 
aortoiliac and femoral embolectomies and stenting of the 

*

†

Madigan Army Medical Center, Department of Emergency Medicine, Joint Base 
Lewis-McChord, Washington
Providence St. Peter Hospital, Olympia, Washington 

bilateral common iliac arteries. He was transferred to the 
intensive care unit postoperatively, where he recovered and 
was extubated on day two. He was transferred to the acute 
care service on day four and discharged after achieving 
independent ambulation on day nine. 

DISCUSSION
Acute aortic occlusion occurs due to thrombosis, embolus, 

or occluded grafts or stent, with in situ thrombosis accounting 
for approximately 64-72% of cases.1,2 Mortality rates are 
reported as 21-52%.1,3 Factors that increase the risk of aortic 
occlusion include peripheral arterial disease, smoking, and 
hypercoagulable states, among others. Physical exam findings 
can include lower extremity tenderness and neurologic deficits 
such as paralysis, weakness, and sensory deficits, which more 
frequently occur unilaterally.2 Abdominal pain and tenderness 
may suggest clot burden and occlusion above the level of the 
iliac bifurcation. Diminished or absent distal pulses, and the 
presence of cool or mottled skin can help differentiate aortic 
occlusion from neurologic pathology. 
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What do we already know about this clinical 
entity? 
Acute aortic occlusion typically presents with 
lower extremity motor and sensory deficits 
requiring emergent revascularization, yet still 
has high rates of mortality.  

What is the major impact of the image(s)?
CT angiography abdomen-aorta with bilateral 
femoral runoff should be considered in patients 
who present with acute onset, lower extremity 
neurovascular deficits.  

How might this improve emergency medicine 
practice?  
Clinicians should consider vascular etiologies 
when developing a differential diagnosis for 
patients presenting with symptoms that raise 
concern for spinal pathology. 

While ultrasonography may show an echogenicity 
in the vessel lumen and can be performed rapidly at 
the bedside,4 CTA is the test of choice for definitive 
diagnosis. Management of acute aortic occlusion includes 
anticoagulation and emergent revascularization.3 Most 
commonly, the surgery of choice is a thromboembolectomy, 
followed by thrombolysis and axillobifemoral or 
aortobifemoral bypass; however, this is dependent on the 
etiology of occlusion. While embolectomy is more common 
in patients with an underlying embolic occlusion, bypass 
surgery has been the procedure of choice for patients with in 
situ thrombosis.1,2

Image 1. Coronal computed tomography angiography abdomen-
aorta demonstrating thrombosis of the aorta extending into the 
iliac arteries (arrow).

Image 2. Axial computed tomography angiography abdomen-
aorta showing bilateral occlusion of the iliac arteries (arrow). 
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Case Presentation: A 19-year-old male presented for evaluation of breakthrough seizures after 
inability to refill his medication following recent immigration from Haiti. Previously, the patient 
had never received neuroimaging due to financial constraints and resource scarcity. Computed 
tomography and magnetic resonance imaging obtained in the emergency department was significant 
for large right frontoparietal open-lip schizencephaly with mass effect, a rare congenital neurologic 
disorder previously undiagnosed in this patient with intractable epilepsy.  

Discussion: Schizencephaly is a rare congenital neurodevelopmental disorder, which has diverse 
presentations ranging from intractable epilepsy to variable degrees of neurocognitive dysfunction. 
Treatment is generally focused on seizure management and rehabilitation. Furthermore, emergency 
physicians must be cognizant of patients with social determinants of health, which may have 
formerly prevented thorough evaluation and aid in appropriate treatment of these patients. [Clin 
Pract Cases Emerg Med. 2024;8(4):377–378.]  

Keywords: schizencephaly; epilepsy; seizure; neurology; neurosurgery.

CASE PRESENTATION
A 19-year-old male presented for evaluation of 

breakthrough seizures after inability to refill his medication 
following recent immigration from Haiti. He had previously 
been diagnosed with an unspecified seizure disorder and 
prescribed diazepam daily. Neuroimaging was never 
obtained due to financial constraints and resource scarcity. 
Computed tomography revealed large right frontoparietal 
open-lip schizencephaly with right-to-left midline shift 
(Image A). Additional anomalies included absence of 
the septum pellucidum and communication of the lateral 
ventricles. Subsequent magnetic resonance imaging 
elucidated areas of gray-white matter heterotopia and 
polymicrogyria, and partial fusion of the fornix concerning 
for lobar holoprosencephaly (Image B). 

The patient was admitted to the neurology service, 
where video electroencephalogram revealed bihemispheric 
dysfunction with epileptogenic potential from the left temporal 
region. The patient was started on an appropriate anti-epileptic 
regimen and given neurosurgery referral to discuss elective 
ventriculoperitoneal shunt placement.

Stony Brook Medicine, Department of Emergency Medicine, Stony Brook, New York 

Image. (A) Large right frontoparietal open-lip schizencephaly 
demonstrated on non-contrast computed tomography. (B) 
T1-weighted non-contrast magnetic resonance imaging 
demonstrates heterotopic gray matter (dashed arrow) and 
polymicrogyria (solid arrow). 

DISCUSSION
Schizencephaly is a rare congenital disorder 

characterized by the presence of a cleft in the cerebral 
hemisphere lined with heterotrophic gray matter, extending 
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What do we already know about this clinical 
entity? 
Schizencephaly is a rare neurodevelopmental 
disorder often presenting as intractable seizures 
and varying degrees of neurocognitive delay.  

What is the major impact of the image(s)?
In this patient with an established seizure 
disorder who previously could not obtain 
neuroimaging, computed tomography revealed 
large, right open-lip schizencephaly. 

How might this improve emergency medicine 
practice?  
Emergency physicians must be cognizant of 
social determinants of health when evaluating 
patients, as some may have experienced 
significant barriers to proper care.  

from the surface of the pia mater to the lateral ventricles. 
“Closed-lip” (type I) schizencephaly contains clefts that 
do not communicate with the ventricular system, while 
“open-lip” (type II) schizencephaly contains clefts that 
communicate with the ventricular system. The incidence 
is estimated at 1.54/100,000 live births.1-4 Patients may 
present with intractable epilepsy and varying degrees 
of neurocognitive dysfunction.1,3 Associated congenital 
anomalies may include agenesis of the corpus collosum 
or septum pellucidum.1,5 Treatment is targeted toward 
rehabilitation and seizure management. Surgery, including 
shunt placement, is indicated in cases of increased 
intracranial pressure secondary to hydrocephalus.4,5 

For patients with schizencephaly, early diagnosis and 
treatment can aid in attaining better neurodevelopmental 
outcomes.4 Physicians must be cognizant of patients with 
social determinants of health, which may have impeded the 
ability to obtain thorough diagnostic evaluation, and aid in 
obtaining appropriate treatment resources.

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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Case Presentation: A 63-year-old female presented to our emergency department with altered 
mental status and hypotension. She was transferred from the outpatient interventional radiology 
suite after becoming unresponsive during the removal of an inferior vena cava filter. The patient 
arrived somnolent with no other history available. Her physical exam was unremarkable. We used 
point-of-care-ultrasound to perform a rapid ultrasound for shock and hypotension (RUSH) exam. A 
large pericardial effusion along with signs of cardiac tamponade were identified. The cardiothoracic 
surgery team was notified, and the patient was taken to the operating room where pericardial blood 
and a large hematoma were evacuated. She recovered uneventfully and was discharged one  
week later.

Discussion: The above case describes a very unstable patient whose diagnosis was obtained using 
the RUSH exam. History and physical did not point to a clear etiology. Options were very limited. 
She was too unstable to go for computed tomography, and other tests such as electrocardiogram, 
chest radiograph, and lab work would have been non-diagnostic. It was only after the cardiac 
view of the RUSH exam was obtained that a pericardial effusion and developing tamponade were 
identified, facilitating timely management. The RUSH exam, like the extended focused assessment 
with sonography for trauma, is used to help determine pathologies that need immediate intervention. 
Incorporation in the evaluation of critically ill patients reduces the time to diagnosis. Our case is a 
unique example of how point-of-care ultrasound can be used to urgently identify a life-threatening 
pathology. [Clin Pract Cases Emerg Med. 2024;8(4):379–380.]

Keywords: point-of-care ultrasound; RUSH exam; cardiac tamponade.

CASE PRESENTATION
A 63-year-old female with multiple comorbidities 

presented as a rapid response from the outpatient 
interventional radiology suite. During removal of an 
inferior vena cava (IVC) filter, she became hypotensive and 
unresponsive. She received reversal agents for her sedation, 
glucose, and a bolus of fluid with mild improvement. Upon 
arrival to the emergency department (ED), she remained 
severely hypotensive, and aggressive fluid resuscitation 
was initiated. Initial vital signs on arrival to the ED 
included blood pressure 77/59 millimeters of mercury, heart 
rate 76 beats per minute, respiratory rate 11 breaths per 

Capital Health Emergency Medicine, Department of Emergency Medicine, Trenton, 
New Jersey

minute, pulse oximetry 100% on 2 liters nasal canula, and 
temperature 36.7° Celsius. 

The patient was somnolent and confused but had normal 
work of breathing, and her abdomen was soft and nontender. 
She had weak peripheral pulses. Given her critical state, 
further physical exam was postponed in favor of a rapid 
point-of-care ultrasound. We performed a point-of-care rapid 
ultrasound for shock and hypotension (RUSH) exam (Video), 
which identified a large pericardial effusion with signs of 
cardiac tamponade and possible proximal IVC injury or 
thrombus. The cardiothoracic surgery team was immediately 
notified, and the patient was taken emergently to the 
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What do we already know about this clinical 
entity? 
Point-of-care rapid ultrasound for shock and 
hypotension (RUSH) can identify dangerous 
pathology at the bedside.

What is the major impact of the image(s)?
This image shows the importance of RUSH in 
the undifferentiated hypotensive patient and the 
ability to rapidly diagnose cardiac tamponade.

How might this improve emergency medicine 
practice?  
Routine use of RUSH can allow for faster 
diagnosis in critically ill patients.

operating room where pericardial blood and a large 
hematoma were evacuated with immediate return of normal 
cardiac function. 

The operative report confirmed an area of bruising to the 
right atrial appendage that was discovered after hematoma 
evacuation. This was identified as the site of right atrial 
perforation from the IVC filter removal wire that had caused 
the acute cardiac tamponade to develop. The patient was 
transferred to the intensive care unit. Postoperative computed 
tomography did not identify further injuries other than those 
mentioned in the operative report but did identify a small 
amount of hemoperitoneum, which potentially supported the 
possible IVC injury identified on RUSH exam. She 
recovered and was discharged to a rehabilitation facility on 
postoperative day seven.

DISCUSSION
The above case describes how a very unstable patient was 

diagnosed rapidly with point-of-care ultrasound using the 
RUSH exam. On arrival, the cause of the patient’s hypotension 
was unknown. History did not provide any further information, 
and physical exam was remarkable for only hypotension; 
muffled heart sounds or jugular veinous distention were not 
present. It was only with the cardiac view of the RUSH exam 
that a pericardial effusion and developing tamponade were 
identified. Options in this case were very limited. She was too 
unstable to send to radiology, and labs, electrocardiogram, and 
chest radiograph would have been non-diagnostic. 

The RUSH exam, like the extended focused assessment 
with sonography for trauma, is used to identify pathology 
that requires immediate intervention.1-3 Because time is of 
the essence, each component of the RUSH exam is designed 
to answer a specific clinical question. This includes 
evaluation for reduced ejection fraction, signs of right heart 
strain, the state of the IVC and aorta, and the presence of 
pericardial effusion, free intraperitoneal fluid, pneumothorax, 
pleural effusion/hemothorax, and pulmonary edema.4 Despite 
the significant impact of point-of-care ultrasound on patient 
care, physicians who are further out from training have at 
times been reluctant to adopt its use; hence, education and 
training are still needed.5 Our case demonstrates how 
point-of-care ultrasound can rapidly identify a life-
threatening pathology. 

Video Legend. Point-of-care rapid ultrasound for shock and 
hypotension exam videos showing parasternal long, parasternal 
short, apical four chamber, subxiphoid and inferior vena cava 
views, respectively.  
RV, right ventricle: LV, left ventricle: LA, left atrium; RA, right 
atrium; IVC, inferior vena cava.
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Review Board approval, nor patient consent for publication of this 
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Case Presentation: We describe a case of an elderly female patient with a history of pseudogout who 
presented to the emergency department with atraumatic neck pain, fever, and malaise, who was found to 
have crowned dens syndrome on computed tomography imaging. 

Discussion: It is important that emergency physicians consider crowned dens syndrome in elderly 
patients presenting with neck pain and signs of inflammation to ensure timely diagnosis, treatment, and to 
minimize unnecessary invasive testing. [Clin Pract Cases Emerg Med. 2024;8(4):381–383.]

Keywords: crowned dens syndrome; neck pain; pseudogout.

CASE PRESENTATION
A 76-year-old female presented to the emergency 

department with five days of posterior neck pain and 
generalized weakness. The pain was sharp and began when 
she extended her arms to catch a ball.  Movement exacerbated 
the pain, and it was unresponsive to over-the-counter analgesic 
medications. The pain radiated into both upper extremities. 
She reported three days of subjective fever and malaise. There 
was no numbness or weakness. Medical history was pertinent 
for cervical spine osteoarthritis and pseudogout.  

On examination, the patient was well appearing. Vital signs 
included heart rate 90 beats per minute, blood pressure 166/62 
millimeters of mercury, respiratory rate 19 breaths per minute, 
and temperature 37.2 degrees Celsius. She was sitting upright 
and tense in bed; however, she refused to move her neck due to 
pain. She had a normal neurologic exam, including normal 
strength and sensation, no meningismus, and no cervical spine 
tenderness to palpation. Laboratory studies revealed an elevated 
C-reactive protein at 158.4 milligrams per liter (mg/L) (reference 
range less than 5.0 mg/L), erythrocyte sedimentation rate at 105 
millimeters per hour (mm/hr) (0-29 mm/hr), and a normal 
leukocyte count at 9.5x109 per liter (L) (3.4-9.6x109/L). 
Computed tomography (CT) angiogram of the head and neck 
was obtained, and the initial report identified no acute findings. 
Magnetic resonance imaging of the cervical spine was obtained 
and revealed no discitis, osteomyelitis, or epidural abscess.

Mayo Clinic, Department of Emergency Medicine, Rochester, Minnesota

The patient remained unable to move her neck despite 
intravenous (IV) analgesics. Upon further review of the CT 
images, calcification of the periodontoid ligaments was 
identified, which can be seen in crowned dens syndrome (Images 
1 and 2). During hospitalization, the patient received IV and oral 
steroids, declined therapy with nonsteroidal anti-inflammatory 
drugs (NSAIDs), and demonstrated clinical improvement over a 
12-hour period with conservative measures. 

DISCUSSION
Crowned dens syndrome (CDS), first described by Bouvet 

et al in 1985, is characterized by a painful inflammatory 
condition resulting from calcium pyrophosphate dihydrate 
(CPPD) or hydroxyapatite crystalline deposition in the cervical 
spine ligaments.1 Despite its clinical significance, awareness of 
CDS among front-line physicians remains limited. Crowned 
dens syndrome may account for up to 1.9% of acute neck pain 
presentations in outpatient settings.1,2 It may mimic meningitis, 
giant cell arteritis, discitis, rheumatoid arthritis, polymyalgia 
rheumatica, and epidural abscess. Misdiagnosis can result in the 
patient undergoing invasive procedures such as lumbar puncture 
or temporal artery biopsy.2,3 

Patients are typically female (60%) with an average age of 
71 years. Crowned dens syndrome is more common in patients 
with pseudogout of peripheral joints.2 Symptoms include 
localized pain at the base of the skull resulting in neck 
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What do we already know about this clinical 
entity? 
Although information is sparse on crowned 
dens syndrome (CDS), we know it frequently 
presents in patients with a history of 
pseudogout.

What is the major impact of the image(s)?
The images will assist clinicians in 
considering this diagnosis for their patients.

How might this improve emergency 
medicine practice?  
Emergency physicians should consider CDS 
in elderly patients presenting with neck 
pain and signs of inflammation to minimize 
unnecessary invasive testing.stiffness. There is often systemic evidence of inflammation, 

including fever (80.4%) and elevated inflammatory markers 
(88.3%).2,3 The frequent occurrence of fever in CDS aligns 
with its classification as an inflammatory, crystalline 
deposition disease, similar to other conditions within this 
category.4 Non-enhanced CT is the gold standard for 
diagnosis.2,5 A crown-like appearance around the odontoid 
process on coronal views is observed, representing 
calcification from crystalline deposits of  CPPD or 
hydroxyapatite.1,3 Magnetic resonance imaging is not sensitive 
in identifying calcification but is superior in excluding spinal 
cord compression.6 Treatment includes NSAIDs; however, 
oral colchicine or corticosteroids may be used if the patient 
has contraindications to NSAIDs.  

 

It is important that emergency physicians consider CDS in 
elderly patients presenting with atraumatic neck pain, elevated 
inflammatory markers, and fever to ensure timely diagnosis 
and treatment, and to minimize unnecessary invasive testing.
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Image 1. Computed tomography angiogram of the head and 
neck, axial view, showing calcification of the periodontoid ligament 
(arrows) from calcium pyrophosphate dihydrate crystal deposition 
surrounding the odontoid process, creating a crown appearance.

 
Image 2.  Computed tomography angiogram of the head and 
neck, sagittal view, showing calcification of the periodontoid 
ligament (arrow) surrounding the odontoid process.
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Case Presentation: We present a case of a 50-year-old patient who presented to the emergency 
department with palpitations, nausea, vomiting, and chest discomfort. She was found to have a 
reduced ejection fraction and basal wall hypokinesis on point-of-care ultrasound concerning for 
reverse takotsubo cardiomyopathy. 

Discussion: Reverse takotsubo cardiomyopathy is a rare variant of takotsubo cardiomyopathy and 
involves basal ballooning instead of apical ballooning. Ultrasound findings concerning for reverse 
takotsubo cardiomyopathy are basal wall hypokinesis or akinesis. [Clin Pract Cases Emerg Med. 
2024;8(4):384–385.]

Keywords: basal hypokinesis; catecholamine surge; reverse takotsubo cardiomyopathy.

CASE PRESENTATION
A 50-year-old female with a past medical history of 

COVID-19-induced myocarditis, asthma, and a now-resolved 
left ventricular thrombus presented to the emergency 
department (ED) for two days of intermittent heart 
palpitations, chest discomfort, nausea, and vomiting. Her 
initial vital signs in the ED were a temperature of 36.5° 
Celsius, heart rate of 115 beats per minute, blood pressure of 
145/64 millimeters of mercury, and oxygen saturation of 95% 
on room air. Pertinent physical exam findings included a 
regular heart rate and rhythm, with no murmurs. Her initial 
electrocardiogram (ECG) was significant for new ST-segment 
depressions laterally, which resolved on a repeat ECG four 
hours later. Troponin was initially 1.13 nanograms per 
milliliter (ng/mL) (normal range 0.00-0.03 ng/mL) and 
trended to 0.66 ng/mL four hours later and 0.22 ng/mL two 
days later. A point-of-care ultrasound was performed, which 
revealed decreased wall motion at the heart base with a 
decreased ejection fraction (Supplemental Videos 1-3). 

Computed tomography of the chest, abdomen, and pelvis 
with contrast did not show signs of aortic pathology. Given 

*
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Albert Einstein Medical Center, Department of Emergency Medicine, Philadelphia, 
Pennsylvania
Georgetown University Medical Center, Division of Pulmonary and Critical Care 
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concern for non-ST-segment elevation myocardial infarction 
and reverse takotsubo cardiomyopathy, the patient was 
admitted to telemetry for a formal echocardiogram and 
monitoring for three days. She received aspirin 81 milligrams 
(mg), ondansetron, and morphine in the ED. Her formal 
echocardiogram showed a mildly enlarged left ventricle and 
moderately reduced left ventricular systolic function with an 
ejection fraction 35-40% (normal ejection fraction > 55%), as 
well as grade 1 diastolic dysfunction. The basal to mid 
anteroseptal, basal to mid inferoseptal, basal anterior, and 
basal to mid inferior and basal inferolateral walls were found 
to be akinetic, concerning for reverse takotsubo 
cardiomyopathy. The patient was ultimately discharged from 
the hospital with metoprolol extended-release 25 mg daily and 
losartan 50 mg daily. At the time of discharge, she had overall 
improvement of her chest pain and nausea but stated that it 
intermittently came back. Of note, she did endorse being 
anxious and stressed due to a family member requiring 
frequent hospitalizations. At a cardiology appointment one 
month after her presentation, her symptoms had resolved, and 
a cardiac magnetic resonance imaging was recommended. 
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What do we already know about this clinical entity? 
Reverse takotsubo is a rare type of 
cardiomyopathy causing basal ballooning of 
the left ventricle. It is thought to be triggered by 
emotional or physical stress.

What is the major impact of the image(s)?
Reverse takotsubo classically presents with basal 
hypokinesis. The videos here depict basal hypokinesis 
in the subxiphoid and apical 4-chamber view. 

How might this improve emergency medicine 
practice?  
Visualizing examples of basal hypokinesis can improve 
a practitioner’s ability to recognize reverse takotsubo 
and thereby guide further treatment decisions.

DISCUSSION
Takotsubo cardiomyopathy is thought to be a form of 

left ventricular dysfunction that is often triggered by 
emotional or physical stress. While the exact 
pathophysiology of takotsubo cardiomyopathy is unknown, it 
is secondary to a catecholamine surge.2  Multiple variants of 
takotsubo cardiomyopathy exist including reverse takotsubo 
cardiomyopathy, which is characterized by basal ballooning, 
instead of the more typical apical ballooning. Reverse 
takotsubo cardiomyopathy is relatively rare and is thought to 
make up 1-23% of takotsubo cardiomyopathy cases.1 It is 
more commonly seen in a younger population and had a 
higher prevalence of preceding emotional or physical stress 
compared to the other types of takotsubo cardiomyopathy.3,4 
Patients with reverse takotsubo were also less likely to 
present with severe heart failure symptoms such as dyspnea 
and cardiogenic shock.4 Including reverse takotsubo in our 
differential and performing point-of-care ultrasound at the 
bedside can help guide further treatment and provide insight 
about the disease course and recovery. 

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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Case Presentation: A 32-year-old male with a history of left eye keratoconus presented to the 
emergency department with left eye pain and blurry vision for two days. Out of concern for corneal 
hydrops, ophthalmology was consulted, and the diagnosis was confirmed. Per ophthalmology 
recommendations, the patient was started on hypertonic saline and prednisolone eye drops and 
referred to a corneal specialist. 

Discussion: Corneal hydrops is characterized by stromal edema caused by leakage of aqueous 
humor due to rupture of Descemet membrane. This case describes a patient with a keratoconus 
deformity who developed corneal hydrops. [Clin Pract Cases Emerg Med. 2024;8(4):386–387.]

Keywords: corneal hydrops; keratoconus; ocular ultrasound. 

CASE PRESENTATION 
A 32-year-old male with a history of left eye keratoconus 

secondary to remote trauma presented to the emergency 
department (ED) with left eye pain and blurry vision for two 
days. Visual acuity was 20/40 in the right eye and 20/200 in the 
left eye, and 20/25 bilaterally with baseline corrective lenses. 
Examination showed central left eye corneal opacification 
overlying the pupil and keratoconus deformity (Image 1). 
Fluorescein exam revealed no uptake over the pupil (Image 2). 
Ocular ultrasound showed a deformed cornea (Image 3). 

*
†
University of Nevada, Las Vegas, Kirk Kerkorian School of Medicine, Las Vegas, Nevada 
University Medical Center of Southern Nevada, Emergency Department, Las Vegas, 
Nevada 

Image 1. Sagittal view of the left eye showing a bulging of the cornea 
consistent with keratoconus deformity, as indicated by the arrow.

Image 2. Fluorescein staining did not show any uptake including 
over the opacification, identified by the arrow.

Image 3. Ocular ultrasound shows keratoconus deformity 
identified by the white arrow. 
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What do we already know about this clinical 
entity? 
Corneal hydrops is a rare entity that can 
cause severe corneal damage and permanent 
blindness without intervention.  

What is the major impact of the image(s)?
Clinically it is similar in appearance to 
corneal abrasions or ulcerations, but it has 
no fluorescein uptake on staining. 

How might this improve emergency 
medicine practice?  
Corneal hydrops must be identified early 
and managed appropriately to avoid risk of 
significant morbidity. 

DISCUSSION 
Corneal hydrops is characterized by stromal edema 

caused by leakage of aqueous humor due to rupture of 
Descemet membrane.1 It is a rare complication of keratoconus, 
likely due to a combination of corneal thinning and ectasia 
and trivial trauma to the eye.2 Risk factors include atopy, 
Down syndrome, keratoconus, and eye rubbing, which may 
incur the highest risk. Acute corneal hydrops can cause 
vision-debilitating scarring of the cornea.3 The ED workup of 
suspected corneal hydrops should rule out infectious causes of 
corneal edema such as keratitis and uveitis, as well as include 
a fluorescein exam to rule out corneal ulcer. Treatment is 
usually conservative, and most cases resolve within two to 
four months. 

Given our patient’s history of keratoconus, with new onset 
opacification of the cornea and without fluorescein uptake, the 
presentation was concerning for corneal hydrops. An ocular 
ultrasound was performed, which revealed the keratonoconus 
deformity, but it was otherwise unremarkable, with normal 
optic nerve sheath, lens, iris, and without abnormal retinal 
contour. Ophthalmology was consulted, and the diagnosis was 
confirmed. The patient was started on 5% sodium chloride 
eye drops and prednisolone eye drops per ophthalmology 
recommendations to decrease edema, and he was referred for 
urgent outpatient follow-up with a corneal specialist.  

Initial outpatient management of corneal hydrops centers 
around decreasing the edema and includes options such 
as antibiotics to prevent secondary infection, hypertonic 
saline drops to cause an osmotic gradient to reduce edema, 
cycloplegics for pain control, and topical nonsteroidal anti-
inflammatory drugs/steroids to decrease inflammation and 
pain.1 Surgery is sometimes indicated and can improve 
visual acuity and delay corneal transplantation.4 When 
ophthalmology is not on call, medical management is as 
discussed, and transfer to a facility with ophthalmology should 
be considered, as the patient will require urgent outpatient 
follow-up with ophthalmology as surgical intervention may be 
required.4

The authors attest that their institution does not Institutional 
Review Board approval for publication of this case report. 
Documentation on file. Patient consent has been obtained and 
filed for the publication of this case report.
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Case Presentation: A female patient with a known history of pustular psoriasis presented with 
sub-acute development of diffuse erythema and scaling of the skin with areas of exfoliation 
consistent with erythroderma. She was ill appearing and required admission and aggressive 
treatment with steroid-impregnated wet dressings, topical emollients, analgesics, and systemic 
immunosuppressants.  

Discussion: Erythroderma is a dermatologic emergency characterized by diffuse erythema and 
scaling spanning greater than 90% of skin surfaces and is associated with a mortality rate as high 
as 64%. It is initially a clinical diagnosis and needs to be recognized and aggressively treated 
expeditiously to improve chances of a good outcome. [Clin Pract Cases Emerg Med. 2024;8(4):388–
390.]

Keywords: dermatology; pustular psoriasis; erythroderma.

CASE PRESENTATION 
A 45-year-old female with a history of pustular psoriasis, 

type II diabetes, thyroid cancer, and endometrial cancer 
presented to the emergency department (ED) with a diffuse 
rash. Five weeks prior to presentation she was treated with 
intramuscular dexamethasone and nirmatrelvir/ritonavir for 
COVID-19. In the time since her medication administration, 
she developed a pruritic rash on her abdomen that gradually 
spread outward toward her extremities. The week prior to 
presentation, she developed pustules and sloughing of her skin 
with associated blurred vision, sore throat, chills, and vaginal 
pain. 

On physical examination, the patient had a diffuse, 
erythematous, pustular rash with sloughing (Images 1-3). 
Nikolsky sign was negative; however, there was evidence 
of mucosal erythema and sloughing of the genital region, 
conjunctivae, and oropharynx. Ophthalmology was consulted 
given concern for toxic epidermal necrolysis and found 

University of Utah, Department of Emergency Medicine, Salt Lake City, Utah 

Image 1. Sloughing, scaling, and erythrodermic skin breakdown of 
the right arm in the setting of pustular psoriasis.
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What do we already know about this clinical 
entity? 
Erythroderma presents as diffuse erythema, 
scaling, and progressive exfoliation of over 
90% of skin surface with fever, malaise, 
tachycardia, and peripheral edema. 

What is the major impact of the image(s)?
Diffuse erythema with scaling and sloughing 
of skin in the setting of a known history 
dermatoses such as pustular psoriasis aids in 
the diagnosis.  

How might this improve emergency 
medicine practice?  
Awareness of this rare disease will aid in the 
early, correct diagnosis and treatment, which 
may decrease mortality and morbidity. 

moderate ocular involvement. They recommended artificial 
tears and erythromycin ointment. Dermatology was also 
consulted and performed a biopsy, which later confirmed 
erythroderma secondary to general pustular psoriasis triggered 
in the setting of dexamethasone use and COVID-19. The 
patient was subsequently admitted to the hospital for further 
treatment, which included infliximab, triamcinolone wet 
wraps, secukinumab, cephalexin, and gabapentin. 

Image 2. Diffuse scaling overlying erythrodermic reaction of the 
bilateral lower extremities.

Image 3. Pustular psoriatic lesions on an erythematous base on 
the skin of the back.

 
 

DISCUSSION
This case highlights an example of pustular psoriasis 

presenting to the ED with secondary severe erythroderma. 
Pustular psoriasis is a rare, immune-mediated chronic 
disease that presents in episodic flares.1 Erythroderma is 
a dermatologic emergency that is characterized by diffuse 
erythema and scaling involving greater than 90% of skin 

surfaces and is associated with a mortality rate as high as 
64%.2 The most common causes are exacerbation of pre-
existing dermatosis and drug reactions, but it can also be seen 
with infections and other systemic diseases.2-4 Symptoms 
include diffuse skin involvement, notably pruritic, scaling, 
crusting, erythematous patches with progressive exfoliation 
and may be associated with systemic symptoms such as  
shivering, hypothermia, fever, malaise, peripheral edema, and 
tachycardia.4 

Erythroderma can have a variable onset and is initially 
diagnosed clinically4; therefore, history should focus on 
identifying triggers or genetic factors by asking about prior 
skin conditions, medications, and family history.  Physical 
exam should include a complete skin and mucosal exam to 
identify extent of involvement and evaluate for secondary 
infection. Laboratory testing should include a complete 
blood count, which commonly reveals leukocytosis. A 
comprehensive metabolic panel is useful in assessing 
electrolyte status, glucose and albumin levels, lactate 
dehydrogenase, and kidney and liver function.4 If systemic 
or superimposed infection is suspected, bacterial and fungal 
cultures, and a viral polymerase chain reaction for herpes 
simplex virus or varicella zoster virus may be warranted. 

Initial treatment for all causes of erythroderma 
include hemodynamic management, fluid and electrolyte 
replacement, wound care, temperature management, 
nutritional support, treatment of superimposed infections, and 
symptomatic management with wet dressings, emollients, 
oral antihistamines (eg, hydroxyzine hydrochloride), and 
low to medium dose systemic prednisone (0.5-1 milligram 
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per kilogram per day with taper) or topical steroids 
(clobetasol 0.05% or triamcinolone twice daily for 2-4 
weeks).2-4 Emergency physicians need to be able to recognize 
erythroderma early to rapidly provide lifesaving, stabilizing 
treatment and admission.

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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Case Presentation: A 13-month-old child with past medical history of congenital adrenal 
insufficiency presented to the emergency department with vomiting and diarrhea. Initially the child 
was noticed to have bradycardia with normal blood pressure. An electrocardiogram (ECG) showed 
tall T waves, broad QRS complex, and widened PR interval suggestive of severe hyperkalemia. The 
initial blood gas showed potassium of 10.7 millimoles per liter. The patient was started on calcium 
gluconate with immediate resolution of ECG changes. Further management with insulin, dextrose, 
and sodium polystyrene sulfonate led to normal potassium levels.

Discussion: Hyperkalemia is a life-threatening condition in children, especially in those with 
congenital adrenal insufficiency. The ECG showed different changes as the levels of serum 
potassium levels increased ranging from tall T waves, wide QRS complex, increased PR 
interval to arrythmias. Immediate treatment with calcium gluconate in such cases has significant 
cardioprotective effect. It is important to recognize the ECG changes manifested by changes in 
serum potassium levels. Our patient had classic ECG changes manifested in severe hyperkalemia. 
[Clin Pract Cases Emerg Med. 2024;8(4):391–393.]

Keywords: hyperkalemia; congenital adrenal insufficiency; ECG changes in hyperkalemia.

CASE PRESENTATION
A 13-month-old male child with a previous history of 

congenital adrenal insufficiency presented to the emergency 
department with multiple episodes of vomiting (non-bloody 
and non-bilious) and diarrhea (non-bloody and non-
mucoid). The patient was not able to take his regular 
hydrocortisone doses at home. Initially the child did not 
look well and had bradycardia (heart rate 52-59 beats per 
minute) with normal blood pressure. The patient was 
attached to a cardiac monitor and a wide QRS-complex 
rhythm was noticed.

An electrocardiogram (ECG) was obtained. The ECG 
showed sinus bradycardia with regular rhythm. The QRS axis 
was rightward (106 degrees), which is normal in this age 
group. There were tall, peaked upright T waves in all 
precordial and limb leads, except for V1 where the T wave was 
deeply inverted. The QRS complexes were wide at 196 

Sidra Medicine, Department of Emergency Medicine, Ar-Rayyan, Qatar

milliseconds (ms) (normal range 54-88 ms). The PR interval 
was prolonged at 226 ms (86-151 ms). There was rSr’ pattern 
in the V1 lead with widening of the S wave in lead I and aVF, 
suggesting right bundle branch block (Image 1).

The initial venous blood gas results showed potassium of 
10.7 millmoles per liter (mmol/L) (reference range 3.5-5.2 
mmol/L) and sodium of 122 mmol/L (135-145 mmol/L). The 
initial complete metabolic panel showed a blood urea nitrogen 
of 18.1 mmol/L (3.2 to 7.9 mmol/L) and creatinine of 132 
mmol/L (13-35 mmol/L). With ECG findings suggestive of 
severe hyperkalemia, albuterol and calcium gluconate (100 
milligrams per kilogram [mg/kg]) were started. The patient 
developed an episode of ventricular tachycardia (heart rate 
200-215) with normal blood pressure. Albuterol was stopped, 
and calcium gluconate was continued. The patient successfully 
reverted to normal sinus rhythm with calcium gluconate 
(Image 2). A stress dose of hydrocortisone (25 mg) was given, 

http://escholarship.org/uc/uciem_cpcem
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What do we already know about this 
clinical entity? 
Severe hyperkalemia can be by acute 
illness in children with congenital 
adrenal insufficiency.

What is the major impact of the 
image(s)?
It is important to identify 
electrocardiographic changes associated 
with hyperkalemia.

How might this improve emergency 
medicine practice?  
In children with congenital adrenal 
insufficiency presenting with 
hyperkalemia triggered by acute illness, 
stress doses of hydrocortisone must be 
administered.

and insulin (0.1 units/kg/hour) with dextrose 10% infusion 
was started. A 20 millimeter (mL) per kg bolus of normal 
saline was also given due to acute kidney injury. A small dose 
of furosemide (0.5 mg/kg) and rectal sodium polystyrene 
sulfonate (1 gram/kg) were also administered. The potassium 
levels were corrected over a period of five hours. The patient 
was observed in pediatric intensive care unit for 24 hours and 
discharged without any complications.

DISCUSSION
The ECG demonstrated typical changes of severe 

hyperkalemia. Hyperkalemia is a life-threatening condition 
that if not treated can lead to arrhythmias and asystole. 
Hyperkalemia produces a variety of dose-dependent changes 
on ECG that include tall peaked T waves (5.5-6.5 mmol/L); 
prolongation of the PR interval and QRS widening (6.5-7.5 
mmol/L); ST-segment changes, QTc prolongation, and 
decrease in amplitude of P wave (7-8 mmol/L); and marked 
widening of QRS and sine wave pattern and arrhythmias.1 In 
children the abnormal values of different waves and 
segments of ECG are age and sex dependent, and upper 
limits of normal values are described as the 98th percentile. 

The 98th percentile values for male children between 1-3 
years of age for PR-interval QRS duration and QTc-interval 
are 151 ms, 88 ms, and 455 ms, respectively.2 The ECG in 
our patient demonstrated prolongation of all these segments.

Hyperkalemia in children is usually caused by impaired 
excretion of potassium (adrenal or renal insufficiency), and 
movement of intracellular potassium to the extracellular space 
(acidosis, diabetes, tumor lysis syndrome, rhabdomyolysis), as 
well as drugs and toxins (spironolactone, angiotensin-
converting enzyme inhibitors, beta blockers and calcium 
channel blockers).3 If ECG changes are present, the immediate 
step of administering cardiac membrane-stabilizing agent such 
as calcium gluconate 10% followed by potassium lowering 
agents, such as albuterol, insulin and dextrose, furosemide and 
sodium polystyrene sulfonate, is warranted.1,3 In our patient, 
hyperkalemia was caused by the underlying adrenal 
insufficiency exacerbated by missed doses of hydrocortisone 
due to vomiting and acute illness. 

Adrenal insufficiency is caused by dysfunction at any level 
of hypothalamic-pituitary-adrenal axis. Hence, it can be broadly 
classified as primary (dysfunction of adrenal gland), secondary 
(decreased release of adrenocorticotropic hormone from the 
pituitary gland), and tertiary (decreased release of  corticotropin 
hormone from the hypothalamus).4 Adrenal insufficiency leads 
to decreased production of glucocorticoid (cortisol) and 
mineralocorticoid (aldosterone). Aldosterone regulates sodium 
absorption and potassium excretion at the level of distal tubules 
of nephrons; hence, its deficiency leads to hyponatremia and 

Image1. Electrocardiogram suggesting signs of hyperkalemia. Lead V1 
shows rSr’ (green arrow), Precordial and limb leads show wide QRS 
complex (red arrows) and tall T waves (blue arrows).

Image 2. Normal sinus rhythm after administration of calcium 
gluconate in a pediatric patient with hyperkalemia.
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hyperkalemia. Cortisol regulates serum glucose levels and 
blood pressure in periods of stress. Patients with adrenal 
insufficiency develop adrenal crises in acute illness. Therefore, 
in addition to management of hyperkalemia it is important to 
administer stress doses of hydrocortisone (25 mg for ages 0-3 
years) to achieve both glucocorticoid and mineralocorticoid 
effect in cases of congenital adrenal insufficiency.5
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