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A seven-year-old girl presented to the pediatric emergency department with three days of nonbloody, 
nonbilious vomiting, nonbloody diarrhea, and decreased oral intake. She also had weight loss and 
fatigue over the preceding month. The examination showed persistent tachycardia despite antipyretics 
and fluids. This presentation addresses the many causes of persistent tachycardia in a child with 
a diagnostic test sent from the emergency department revealing the ultimate diagnosis. [Clin Pract 
Cases Emerg Med. 2025;10(3):227–231.]

Keywords: thyrotoxicosis; Graves disease; CPC. 

CASE PRESENTATION (DR. MARY GIRGIS)
A seven-year-old girl presented with her mother to the 

pediatric emergency department (ED) for a chief complaint 
of vomiting and diarrhea for the prior three days. Given the 
patient’s age, her mother helped provide the history. The 
mother noted that the patient had been having nonbloody, 
nonbilious vomiting for the prior three days, coupled with 
diarrhea without blood or mucous. The patient had been 
complaining of diffuse abdominal pain during this time. Her 
mother also noted that she had not been eating very well for 
the prior few days but did confirm that she had normal urine 
output. The patient had been feeling fatigued and had been 
having occasional headaches as well. Her mother noted that 
she thought her daughter had been losing weight over the 
preceding month. The patient stated that she felt “like my 
heart is beating out of my chest.” There were no episodes 
of fever and no upper respiratory symptoms such as cough, 
rhinorrhea, or sore throat.

The patient had no medical or surgical history, no 
known allergies, and took no daily medications. She was 
homeschooled and the family had not traveled recently. The 
patient’s two sisters were also sick at home with similar 
symptoms of vomiting, diarrhea, and abdominal pain. 
Her parents and siblings were generally healthy. The only 

University of Maryland Medical Center, Department of Emergency Medicine and 
Pediatrics, Baltimore, Maryland
University of Maryland School of Medicine, Department of Emergency Medicine, 
Baltimore, Maryland
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†

known significant family history was a paternal aunt with a 
history of thyroid disease. The patient was up to date on her 
vaccinations.

The patient was appropriately alert and oriented for her 
age. The vital signs on arrival were as follows: temperature, 
36.9° Celsius; heart rate, 140 beats per minute (bpm); blood 
pressure, 106/63 mm Hg; respiratory rate, 22 breaths per 
minute; and oxygen saturation, 98% on room air. The patient’s 
body mass index (BMI) was 13.8 kg/m2 (less than the fifth 
percentile). She appeared thin and pale but was interactive 
with the examination. Her head was normocephalic and 
atraumatic. Otoscopic examination revealed unremarkable 
external auditory canals and tympanic membranes 
bilaterally. The nasal mucosa was unremarkable, without 
congestion or rhinorrhea. Mucous membranes were moist, 
and the oropharynx was clear without exudate or posterior 
oropharyngeal erythema. There was no ocular discharge, and 
conjunctivae were normal bilaterally. 

The patient had nontender bilateral anterior cervical 
lymphadenopathy. Her heart had a regular tachycardic 
rhythm. Pulses were normal, and heart sounds were without 
any murmurs, rubs, or gallops. She had a normal respiratory 
effort and clear lung sounds without any wheezing, stridor 
or decreased breath sounds. Her abdomen was soft and flat 
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without any distension. She was mildly tender diffusely but 
without guarding or rebound, and no masses or hernias were 
noted. There was mild hepatomegaly without splenomegaly. 
Her bowel sounds were normal. Her musculoskeletal, skin, 
and neurological exams were all normal, and genitourinary 
exam was deferred. 

The patient’s initial laboratory studies are shown in 
the table. An electrocardiogram (ECG) (Image 1) and chest 
radiograph (Image 2) were also obtained. 

On reassessment, the patient was noted to have continued 
tachycardia with a heart rate of 150 bpm and was febrile to 
38.1° Celsius. She was given a 20 mL/kg intravenous fluid 
bolus and oral antipyretics. She was reassessed approximately 
one hour later; despite volume expansion, her heart rate was 
unchanged, but her fever had improved. Two hours later, 
a new pediatric ED team took over her care. At that point, 
additional testing was ordered, and a diagnosis was made. 

CASE DISCUSSION (DR. KATHLEEN STEPHANOS)
When I first began to review this case, I was struck by 

how vague the initial symptoms were in this child. Vomiting 
was one of the complaints, but this is so prevalent in young 
children that it was even removed from the algorithm for 
pediatric head trauma.1 The combination of fatigue, headache, 
and gastrointestinal symptoms may point many clinicians 
toward a diagnosis of viral illness. This is one of the most 
common diagnoses in the  pediatric ED; however, these 
symptoms can also be the presenting complaint for more 
serious pathology, as is likely the case in this patient.2 The 
frequency of these symptoms can result in confirmation bias, 
recency bias, and anchoring bias. The fact that the patient’s 
siblings had similar symptoms further pushes the clinician 
toward premature closure. However, anchoring and bias must 
be avoided to ensure that a correct diagnosis is made. 

To recap, this is a case of a homeschooled 7-year-old 
who presented to an ED with vomiting, diarrhea, fatigue, 
headaches, palpitations, and weight loss. Her examination 

was notable for tachycardia and diffuse abdominal discomfort 
but was otherwise reassuring. She was later noted to have a 
fever. Her chest radiograph showed clear lung fields with no 
pulmonary edema and a normal cardiac silhouette. Her ECG 
was notable for an ectopic atrial tachycardia, as identified 
by the fast rate with an upright P wave in lead aVR. The 
laboratory tests, which I will discuss in more detail, showed 
mild leukopenia, anemia, hyponatremia, mild transaminitis, 
and an elevated N-terminal pro-brain natriuretic peptide (NT-
proBNP).

From the patient’s history I learned several things about 
the child that stand out and begin to help me formulate a 
differential beyond the simple “viral illness.” When hearing 
that the patient attended home school, it is worth noting that 
home-schooled children have higher rates of nonvaccination 
or undervaccination; thus, this may increase the risk of 
vaccine-preventable diseases, particularly if vaccination status 
is unknown or unreported.3 While important to consider, 
ultimately this child was (or at least was reported to be) fully 
vaccinated, and none of the patient’s symptoms fit well with 
any of the common illnesses that would be covered by the 
typical vaccine schedule. 

I next began to approach the topic of the child’s weight 
loss. In children, weight loss is almost always a red flag 
for serious pathology, often due to indolent processes, and 
warrants immediate investigation.4 Because children are 
expected to grow continuously, true weight loss is particularly 
concerning. When evaluating a child with weight loss or 
poor weight gain, it is essential to confirm this using a 
growth chart. Typically, failure to thrive first appears as poor 
weight gain, reflected by declining weight percentiles, before 
actual weight loss occurs. Later findings include decreased 
height growth velocity followed by small-for-age head 
circumference. Notably patterns that show short stature or 
small head circumference before inappropriate weight gain 
should prompt other investigation into nonnutritional causes, 
further supporting the importance of growth chart use. In 

 
 

Image 1. Electrocardiogram of a seven-year-old girl with vomiting, 
diarrhea, and decreased oral intake.

Image 2. Chest radiograph of a seven-year-old girl with vomiting, 
diarrhea. and decreased oral intake.
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this patient, I was not given these other variables. Inadequate 
intake can cause weight loss in cases of socioeconomic 
instability or disordered eating. Neither of these are clearly 
indicated by the history of this patient. Caloric losses could be 
from inflammatory bowel disease, celiac disease, pancreatic 
insufficiency, or protein-losing enteropathies. The history 
of diarrhea may support this; however, it appears that the 
patient’s weight loss preceded any gastrointestinal symptoms. 
Increased metabolic demand can also cause weight loss in 
the cases of congenital heart disease, chronic kidney disease, 
severe anemia, malignancies, hyperthyroidism, or diabetes. 

With that differential in mind, I began to focus on the 
abdominal pain, vomiting, and diarrhea with vague tenderness 
on exam. This did initially expand my differential slightly to 
include a focal intraabdominal process such as cholecystitis 
or pancreatitis, vasculitis, and myocarditis; however, none 
of these fit the patient’s clinical picture. Pediatric patients 

without a history of hereditary hemoglobinopathy typically do 
not have cholecystitis, while children without known cystic 
fibrosis rarely have pancreatic issues unless they are anatomic 
in nature or idiopathic. While we do not know whether this 
child receives regular medical care, it would be unusual for a 
child to reach the age of seven years without identifying these 
diagnoses. Importantly, the examination did not demonstrate a 
focal area of tenderness to support specific organ involvement 
of her symptoms. Vasculitis, on the other hand, may present 
with vague gastrointestinal symptoms, which may be present 
before rash development. However, this only occurs in 10-
40% of patients, and the rash is typically the hallmark of 
diagnosis.5 

I reviewed the ECG, which showed an ectopic atrial 
tachycardia. This is atypical for children and usually indicates 
a structural cardiac abnormality (such as an atrial mass), 
myocarditis, or heart failure. Rarely, it can also occur in 
children with excessive cardiac output due to excessive 
metabolic demand. Overall, this is an unusual rhythm and 
made me more concerned that something more is going on 
than a simple virus. Notably, the ECG itself does not have 
signs of hypertrophy. The downward T wave, predominant 
S wave, and lack of dominant R in V1 indicate no evidence 
of right ventricular hypertrophy, while the R wave in V6 not 
reaching the baseline of V5 roughly estimates no evidence of 
left ventricular hypertrophy.6

The laboratory values allowed us to remove some of 
the diagnoses from the differential for this patient. The 
blood glucose was not elevated, removing diabetes as a 
possibility. The patient did have anemia, although not to the 
level that would explain her tachycardia or require emergent 
intervention. Because there is no history to suggest acute 
blood loss, the anemia could be secondary to an underlying 
condition and is unlikely to be the primary cause of all the 
patient’s presenting symptoms. The mild elevation of liver 
enzymes and mild hyponatremia may be associated with 
many diagnoses and are more suggestive of nonspecific 
inflammation than a primary diagnosis. The NT-proBNP level 
is elevated. This is generally elevated due to a cardiac cause of 
symptoms, such as heart failure or myocarditis, both of which 
could occur because of a recent viral infection, as described 
in this patient. Infants typically will present with vague 
symptoms for either of these diagnoses, with tachypnea or 
sweating during feeds, or poor feeding in general, while older 
children may have more typical symptoms as seen in adults 
with poor exercise tolerance and possible fluid overload.7 

Elevated NT-proBNP may also be due to high output 
states, and this is a common cause of elevation in children. 
Importantly, in this case the chest radiograph did not 
demonstrate cardiac enlargement or fluid overload. While 
myocarditis remains a concern, typically the presentation for 
myocarditis is not this indolent.

Putting all the information together, I kept coming back to 

Test Patient value Reference Range
Complete Blood Count
   White Blood Cell 3.8 K/mcL 4.5 - 11 K/mcL
   Hemoglobin 9.5 g/dL 11.9 - 15.7 g/dL
   Hematocrit 29.8% 35.0 - 45.0%
   Platelets 228 K/mcL 153 – 367 K/mcL
Complete Metabolic Panel
   Sodium 130 mmol/L 136 - 145 mmol/L
   Potassium 4.1 mmol/L 3.5 - 5.1 mmol/L
   Chloride 99 mmol/L 98 – 107 mmol/L
   Bicarbonate 25 mmol/L 21 -30 mmol/L
   Anion Gap 7 5-16
   Blood urea nitrogen 10 mg/dL 7 – 17 mg/dL
   Creatinine 0.23 mg/dL 0.52 - 1.04 mg/dL
   Glucose 88 mg/dL 70-100 mg/dL
   Calcium 9.3 mg/dL 8.8-10.8 mg/dL
   Total Protein 6.2 g/dL 6.2-8.1 g/dL
   Albumin 3.6 g/dL 3.2 - 4.6 g/dL
   Total bilirubin 0.6 mg/dL 0.3 - 1.2 mg/dL
   Direct bilirubin 0.2 mg/dL ≤0.4 mg/dL
   Aspartate aminotransferase 71 units/L 14 - 36 units/L
   Alanine aminotransferase 46 units/L 0 - 34 units/L
   Alkaline phosphatase 193 units/L 38 - 126 units/L
Additional Labs
   Troponin I <0.02 ng/mL ≤0.06 ng/mL

N-terminal pro-brain natri-
uretic peptide

484.0 pg/mL 20.0 - 217.0 pg/
mL

Table. Laboratory values of a seven-year-old girl who presented 
with vomiting, diarrhea. and decreased oral intake.

K, thousands; mcL, microliter; g, grams; dL, deciliter; mmol, 
millimole; L, liter; mg, milligram; mcg, microgram; mL, milliliter; ng, 
nanogram; pg, picogram.
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the initial weight loss coupled with her persistent tachycardia. 
As the case went on, the patient continued to be tachycardic. 
She did have a fever, but even with defervescence, the 
tachycardia persisted. Her weight loss resulting in a BMI 
below the fifth percentile means that the process she is dealing 
with likely was present for a long time. The weight loss was 
possibly worsened by the diarrhea and possible viral infection 
that she and her sibling shared, rather than being caused by 
the viral illness itself. Given the reassuring laboratory values 
and no evidence of supraventricular tachycardia on her 
electrocardiogram, this eliminates many common causes of 
pediatric tachycardia. It seems, from the ECG and elevated 
NT-proBNP with a normal chest radiograph that while there is 
a cardiac impact of the underlying disease, it does not appear 
to be the primary cause. 

Notably the patient’s blood pressure remains normal 
despite fluid boluses, again pointing away from a cardiogenic 
shock picture. Coupling the findings of severe weight loss 
with persistent tachycardia and ultimately a fever, I am 
suspecting a potential underlying hypermetabolic disorder, 
particularly hyperthyroidism. Most cases of hyperthyroidism 
in children are due to the autoimmune disease known as 
Graves.8 Other causes of hypermetabolism in children 
include inborn errors of metabolism, severe combined 
immunodeficiency, oncologic processes, or burns. Inborn 
errors of metabolism and immunodeficiency do not usually 
present in an otherwise healthy 7-year-old with no prior 
history. An oncologic process could be considered but she 
has no other symptoms of night sweats, lymphadenopathy, or 
splenomegaly to suggest this etiology. Although she did have 
mild hematopoietic suppression, it was more consistent with 
her recent viral illness than the profound suppression seen in 
pediatric oncologic disorders. Clearly history and physical 
examination eliminate burns. Ultimately, the additional labs I 
want to obtain include a thyroid stimulating hormone (TSH) 
level in conjunction with a thyroxine (T4) level to assess for 
hyperthyroidism. 

CASE OUTCOME (DR. MARY GIRGIS) 
The diagnostic test was a thyroid panel which showed 

a TSH less than 0.01 mIU/L (reference range, 0.5-4.50 
mIU/L) and an elevated free T4 level of 6.2 ng/dL (0.6-2.5 
ng/dL), demonstrating that the patient was suffering from 
thyrotoxicosis. The patient was started on propranolol (8 mg) 
three times a day and methimazole (20 mg daily) and was 
admitted to the pediatric floor.  While admitted, the patient 
was positive for thyroid-stimulating immunoglobulin and TSH 
receptor antibodies (TRAb) which confirmed that she had 
Graves disease. 

RESIDENT DISCUSSION (DR. MARY GIRGIS)
Thyroid disease occurs on a spectrum. The starting 

point is hyperthyroidism, a biochemical definition in which 

the thyroid produces excess triiodothyronine (T3) and T4, 
causing a negative feedback loop to the pituitary gland, 
which results in a low TSH. Thyrotoxicosis occurs when a 
patient has clinical symptoms because of these abnormal 
values. Thyrotoxicosis is relatively common in adults, but 
it is rare in preadolescent children. Graves disease accounts 
for approximately 95% of cases of hyperthyroidism in 
children, with an incidence of only about 1 to 3 per 100,000 
children per year before 15 years of age.8 The term “thyroid 
storm” describes the development of end-organ dysfunction 
secondary to thyrotoxicosis.9 This condition is an endocrine 
emergency. The incidence of thyroid storm in patients younger 
than 15 years is estimated at 0.9 per 100,000 population per 
year, according to a United Kingdom study.10 For all ages 
in the United States the incidence of thyroid storm ranges 
between 0.2 and 0.76 per 100,000 persons per year, with an 
incidence of 4.8–5.6 per 100,000 hospitalized patients.9 The 
mortality of thyroid storm was historically quite high, but 
newer data suggest that it is approximately 1.2%–3.6% in the 
United States.9 

Usually, thyroid storm can be linked to a precipitating 
event, such as infection, surgery, or medication 
noncompliance.11 It can also be from an autoimmune process 
such as Graves disease, as in this case. Graves disease 
occurs when TRAb bind to the thyrotropin receptor, causing 
overproduction of thyroid hormone and thyroid growth. This 
can continue unchecked, which results in many downstream 
effects. These effects present as hyperthyroidism, which can 
range from mild to severe and can lead to thyrotoxicosis if 
untreated.12

The clinical presentation of thyrotoxicosis is varied; 
thyrotoxicosis can be mild to severe, and it can affect most 
organ systems. For example, patients can have cardiovascular 
effects that range from tachycardia and atrial fibrillation to 
decompensated heart failure. Patients may have neurological 
symptoms such as agitation, anxiety, delirium, psychosis, 
and even coma. Patients can present with gastrointestinal 
symptoms such as nausea, vomiting, or diarrhea. In severe 
cases, patients may have hepatic failure. Patients may also 
have systemic signs such as hyperpyrexia and sweating. On 
exam, a patient may have tremors, and they may be warm 
and sweaty. They may have a lid lag, exophthalmos, and a 
goiter. Other laboratory abnormalities that can be seen include 
hypercalcemia, hyperglycemia, elevated liver enzymes, 
leukocytosis, or leukopenia.11 

The treatment of thyrotoxicosis and thyroid storm 
involves a combination of medications that both inhibit the 
synthesis of thyroid hormone and block the conversion of T4 
into T3. Patients should first be treated with a beta blocker 
for symptomatic management of sympathetic hyperactivity. 
Several beta blocker options exist for clinical management. 
Propranolol is frequently used because it partially blocks 
conversion of throxine (T4) to tridothyrodine (T3); however, 
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atenolol and metoprolol are more cardio selective. Notably, 
atenolol should be avoided in pregnant patients.13 The dose 
for propranolol is 10-40 mg three to four times a day in adults 
and one to four mg/kg/day in divided doses for pediatric 
patients, titrating based on the patient’s heart rate and blood 
pressure.14 After controlling the sympathetic hyperactivity, 
patients should then be given an antithyroid drug such as 
methimazole or propylthuracil (PTU). These block the 
synthesis of thyroid hormone.12, 13 Because methimazole, is 
teratogenic, PTU is preferred in pregnancy. Patients may also 
receive iodine, which inhibits the release of stored thyroid 
hormone. This must be given after the sympathetic pathway 
has been blocked by administration of methimazole or PTU. 
Steroid administration is another option because it decreases 
peripheral conversion of T4 to T3. It can be helpful if there are 
concerns for concomitant adrenal insufficiency.13, 14

Thyrotoxic patients presenting to the ED should be 
admitted and monitored for improvement of symptoms. 
Patients in thyroid storm may need to be admitted to an 
intensive care unit. They should be followed outpatient by 
an endocrinologist because medication titration is often 
necessary. 

FINAL DIAGNOSIS
Thyrotoxicosis in a pediatric patient secondary to Graves 

disease

KEY TEACHING POINTS
•	 Weight loss in children is abnormal and often portends 

serious illness.
•	 Thyrotoxicosis and thyroid storm can affect any organ 

system and can lead to end-organ dysfunction.  
•	 Consider thyroid storm in patients who have refractory 

hyperpyrexia and/or tachycardia that is unexplained by 
other processes.

•	 Remember that methimazole and atenolol are generally 
avoided in pregnancy.
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Review Board approval, nor patient consent for publication of this 
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Introduction: Ocular ultrasound is highly effective for diagnosing traumatic eye injuries such as 
retinal detachment, vitreous hemorrhage, foreign bodies, and retrobulbar hematomas. However, it is 
contraindicated in cases of suspected globe rupture, as applying external pressure to the eye could 
cause further damage. When globe injury is clinically suspected, computed tomography is typically 
used to confirm the diagnosis. However, delays can occur if other life-threatening injuries require 
immediate attention or there are long wait times. We propose a novel method for performing ocular 
ultrasound in such cases—the modified water bath technique—which allows for the diagnosis of 
globe rupture upon the patient’s arrival in the emergency department.

Case Series: We present five cases where the modified water bath technique was used. A glove 
partially filled with saline is prepared and gently placed on the affected eye while the patient lies 
supine. A small amount of gel is applied to a high-frequency linear probe, which is then positioned 
transversely on the glove. An ocular scan is then conducted in dual mode to compare both eyes. 

Conclusion: This method produces clear, well-defined images and offers the advantage of being 
performed bedside immediately. This eliminates diagnostic delays and allows for prompt initiation of 
treatment. Additionally, the high-quality images provided by this technique can be used to diagnose 
other eye emergencies through ultrasound. [Clin Pract Cases Emerg Med. 2026;10(3):232–237.] 

Keywords: modified water bath technique; ocular ultrasound, trauma; facial injuries; case series

INTRODUCTION
Nearly 60 million cases of ocular trauma were reported 

worldwide in 2019, resulting in over 400,000 years lived with 
disability, according to the Global Burden of Disease Study, 
Eye injuries are a major cause of visual impairment, with 1.6 
million cases of blindness globally attributed to ocular 
trauma.1 Unintentional injuries such as intraocular foreign 
bodies, mechanical forces, and falls were the leading causes, 
followed by self-harm, interpersonal violence, and transport-
related injuries.2 Vision-threatening injuries, such as open 
globe injuries, vitreous hemorrhage, retinal detachment, and 

JPN Apex Trauma Centre, Department of Emergency Medicine, All India Institute of 
Medical Sciences, New Delhi, India

retrobulbar hematoma, require prompt recognition and early 
ophthalmologic intervention to optimize visual outcomes. 
About 27% of serious ocular injuries in the United States 
result in legal blindness (visual acuity worse than 20/200 
where normal is considered 20/20).3

Ocular ultrasound is a vital diagnostic tool in the 
emergency department (ED), particularly for assessing 
traumatic eye injuries. Common pathologies identified via this 
modality include retinal detachment, vitreous haemorrhage, 
intraocular foreign bodies, and retrobulbar hematomas. It has 
been useful when physical examination has proven to be 
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What do we already know about this clinical 
entity? 
Ocular ultrasound is a valuable diagnostic tool 
for eye injuries, but direct probe contact may 
cause discomfort and risk further increase in 
intraocular pressure, especially in patients with 
traumatic eye injuries.

What makes this presentation of disease 
reportable?
This report describes a modified water bath 
technique which is a novel technique in performing 
ocular ultrasound that enables a safer, more 
comfortable method with better quality images when 
compared to the conventional method.

What is the major learning point?  
The modified water bath technique permits 
high-quality ocular ultrasound images while 
minimising patient discomfort and avoiding an 
increase in globe pressure.

How might this improve emergency medicine 
practice?  
This technique expands safe ocular ultrasound 
use in emergency settings, particularly for 
trauma or painful eye conditions, while providing 
superior image quality.

inadequate, especially when the visual axis is obstructed due 
to foreign body or blood. Even with extensive facial swelling, 
lid manipulation will be painful and may even cause more 
harm if there is globe rupture. Ultrasound allows for 
visualisation of the retina without dilating the pupil.4

Despite its utility, ocular ultrasound also presents distinct 
challenges. In cases of suspected globe rupture, without proper 
precautions even minimal pressure on the eyelid can 
exacerbate the injury, increasing the risk of vitreous extrusion. 
Additionally, the procedure can be intensely painful and 
uncomfortable for the patient, further complicating its 
execution. Another common issue is the difficulty in 
visualising near-field structures, which are often positioned 
too close to the transducer, resulting in suboptimal imaging.

In such scenarios, the diagnostic gold standard has been 
computed tomography (CT) for globe rupture, presence of 
foreign body, retrobulbar hematoma, etc.5 However, reliance 
on CT can lead to delays, particularly when resources are 
limited or other critical injuries take precedence. To address 
these challenges, we propose the modified water bath 
technique for ocular ultrasound. This technique is an 
adaptation of the water bath technique used for evaluating 
injuries to extremities, such as fractures in the hand or foot. 
By using water as a medium to optimize image clarity in those 
cases, this method significantly improves the visualisation and 
interpretation of fractures.6

This novel approach to ocular ultrasound offers a non-
invasive, bedside diagnostic option that produces high-quality 
images without compromising patient safety or comfort. In 
this paper we detail the methodology and discuss the clinical 
advantages of this innovative technique.

CASE SERIES
We report five cases in which the modified water bath 

technique was used to perform ocular ultrasound in the 
ED of a trauma centre. Every patient was initially 
managed by performing the primary and secondary 
survey. Once adequate resuscitation had been confirmed 
and the patient was hemodynamically stable, ultrasound 
was done in those patients with suspected ocular injuries 
to help guide further treatment.

Modified Water Bath Technique
1.	 Preparation:

•	 Partially fill a sterile surgical glove with saline 
solution and secure it to prevent leakage.

•	 Gently place the glove over the closed eyelid of the 
affected eye while the patient remains in a supine 
position, as shown in Image 1.

2.	 Ultrasound Setup:
•	 Prepare to position a high-frequency 6-13 megahertz 

linear transducer by gently placing saline-soaked 

cotton on the surface, ensuring optimal conductivity 
and reducing artifacts during imaging.

•	 Select ocular preset, and keep the thermal index 
< 1 and spatial-peak temporal-average < 50 
milliwatts per square centimeter, per the U.S. Food 
and Drug administration guidelines for ophthalmic 
ultrasound manufacturers.7 

•	 Position the transducer transversely on the saline-
filled glove and lay it on one of the gloved fingers, 
avoiding direct contact with the eyelid or globe.

3.	 Imaging Protocol:
•	 We used a dual-mode imaging protocol, enabling 

simultaneous comparison of the affected eye with the 
unaffected eye.

•	 Images were captured systematically, covering all 
relevant ocular structures to ensure a comprehensive 
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quality image, plays a critical role. Finally, technical issues, 
which include difficulty visualising near-field structures as 
well as peripheral structures, may lead to difficulty in 
acquiring and optimizing the image. 

Ocular ultrasound was performed by an emergency 
medicine senior resident. Patient comfort and procedural 
feasibility were evaluated through patient verbal feedback and 
clinician observations.

DISCUSSION
The National Trauma Data Bank (2008–2014) showed 

that 58.2% of patients with major trauma and ocular injuries 
had traumatic brain injuries and were often associated with 
facial fractures (61.3%).8 This leads to challenges while 
examining patients initially. Extensive periorbital swelling 
makes lid manipulation difficult, and a patient with altered 
mentation will not be as compliant with an eye examination. It 
can also be difficult to examine the eye when foreign bodies or 
blood obscures the visual axis.4 Additionally, life-threatening 
conditions take priority, which may delay the identification of 
ocular trauma. 

Addressing these limitations, we propose the use of a 
modified water bath technique for identifying ocular trauma, 
which is a modification of the water bath technique already in 
use to evaluate extremity injuries. Shrimal and the study group 
of our institute studied this technique by immersing the 
affected limb in a basin filled with lukewarm water. The 
ultrasound transducer was positioned near the water’s surface 
without making direct contact with the skin. The quality of 
images significantly improved when water was used as a 
medium compared to the conventional gel. This further 
improved the visualisation and interpretation of fracture and 
showed a sensitivity and specificity of 97% and 94%, 
respectively, for identifying fractures of the. hand and foot.6 
Using the same concept, we developed the modified water 
bath technique for ocular ultrasound.

Table 1 summarises the five cases with patient details, the 
mechanism of injury, final diagnosis, ultrasound findings using 
the modified water bath technique and the findings on CT. The 
modified water bath technique consistently produced clear, 
well-defined ocular images. These high-quality images were 
instrumental in identifying globe rupture, foreign body, and 
vitreous haemorrhage with diagnostic precision. The anterior 
chamber, iris, lens, and vitreous chamber were all visualised 
well. The near-field structures as well as peripheral ocular 
structures were clearly visualised. The conventional method 
resulted in lower image quality as the patient was 
uncomfortable due to pain, which prevented full placement of 
the ultrasound probe on the eyelid.  

After viewing the images in ultrasound using the modified 
water bath technique, we correlated the images with head CT. 
Computed tomography is considered the gold standard in trauma 
because it is useful for both diagnosing facial fractures and 

Image 1. Modified water bath technique in a case series describing 
its use to treat ocular trauma in the emergency department.

Image 2. Ocular ultrasound performed using (A) modified water 
bath* technique and (B) conventional method.  
*Saline solution was used as the medium.

evaluation. Image 2 shows the dual-mode imaging 
of ocular ultrasound performed on a patient using 
both the modified water bath technique and the 
conventional method.

Ocular ultrasound has been pivotal in diagnosing 
vision-threatening injuries. However, it has several 
limitations in trauma cases. Firstly, uncooperative patients 
often complicate probe placement as the procedure causes 
discomfort. Secondly, in patients with suspected globe 
rupture, a generous amount of gel must be applied over the 
eyelid to minimize the risk of vitreous extrusion caused by 
excessive pressure. Therefore, the skill of the operator in 
applying minimal pressure, whilst also acquiring good-
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Table 1. Patient characteristics and findings in a case series describing use of a modified water bath technique for ocular trauma.

Age(yrs)/sex
Mechanism
Of injury Diagnosis Ocular ultrasound finding CT finding

Case 1 
40 yr/male

Road traffic 
incident 

Left globe injury 
with multiple 
facial fractures

Complete prolapse of the intraocular 
contents with extrusion of the vitreous and 
uveal tissue as evident from the echogenic 
material without any globe contour (Image 3)

Left globe rupture

Case 2
32 yr/male

Assault Right globe injury The irregular contour of the right globe 
which appears flattened due to the loss of 
intraocular pressure can be seen (Image 4)

Right eye globe shows loss of 
contour, with non- visualisation of lens 
likely globe rupture

Case 3
35 yr/male

Fireworks- 
related injury

Left globe rupture 
with intraocular 
foreign body

Ruptured globe and highly echogenic 
structures with posterior acoustic 
shadowing indicating intraocular foreign 
bodies. (Image 5)

Left globe rupture with intraocular 
foreign body

Case 4
12 yr/male

Hit by bat to 
the face

Left globe injury Decrease of globe size with vitreous 
hemorrhage settled as a membrane at the 
bottom (Image 6)

Left globe injury 

Case 5
42 yr/female

Assault Right globe injury Globe injury with choroidal detachment 
seen (Image 7)

Right globe injury— mildly deformed 
globe with choroidal detachment. Mild 
proptosis with thinned and stretched 
optic nerve. Retrobular hematoma 
noted along medial rectus.

CT, computed tomography; yr, year.

Image 3. Case 1. Modified water bath technique used in a patient 
globe rupture: A) normal right eye; B) globe rupture of left eye; 
and C) computed tomography suggestive of left globe rupture. 

Image 4. Case 2. Ocular ultrasound modified water bath 
technique performed: A) right globe injury with loss of globe 
volume and decrease in size; B) normal left eye; and C) computed 
tomography findings suggestive of right globe injury.
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Image 5. Case 3. Ocular ultrasound modified water bath 
technique performed: A) right normal eye; B) left globe rupture 
with intraocular foreign body seen as echogenic structures with 
posterior acoustic shadowing (marked with asterisks); and C) 
computed tomography suggestive of left globe rupture.

evaluating orbital soft tissue injuries and foreign body. It has a 
higher specificity (90-100%) for identifying open globe injuries 
where most specific CT indicators are alterations in the globe and 
presence of vitreous haemorrhage (specificity 98%).9 Computed 
tomography can detect intraocular foreign body as small as 0.06 
mm³ with a sensitivity exceeding 65% and specificity of 90%.10,11 
However, detection rates are based on the material of the foreign 
body. Also, subtle soft tissue injuries can be missed, which is why 
CT is never used as the sole imaging modality. 

Ultrasound should complement examination. as soft tissue 
injuries such as vitreous haemorrhage, retinal detachment, 
choroid detachment, lens dislocation, etc, are better visualised 
with a sensitivity of approximately 93% and a specificity of 
98%.12 Ocular ultrasound compares favourably with CT in all 
measures of accuracy.13 Since the image quality using the 
modified water bath technique supersedes the  quality of 
conventional ocular ultrasound imaging, we infer that the 
correlation between images obtained using the water  bath 
technique and images seen in the CT were better as well, as seen 
in all five cases.

This technique is also very straightforward, requiring 
minimal additional equipment beyond standard ultrasound 
tools. The simplicity of the method makes it highly adaptable 
for emergency settings, where time and resources are often 
limited. Feedback from patients indicated a high level of 
comfort during the procedure. The use of a saline-filled glove, 
rather than direct application of the probe, reduced the sensation 

 

 
Image 6. Case 4. A patient with suspected vitreous haemorrhage 
and globe rupture: A) using modified water bath technique 
(red arrow); B) using conventional method on the same eye 
using copious amount of gel (yellow arrow); and C) computed 
tomography suggestive of left globe injury. 

 Image 7. Case 5. A patient with right eye choroidal detachment: 
A) conventional method of ocular ultrasound (red arrow); B) 
modified water bath technique (yellow arrow); and C) computed 
tomography image of the globe injury.
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Table 2. Comparison between modified water bath technique and conventional ocular ultrasound in a case series describing their use in 
diagnosing ocular trauma.
Modified water bath technique Conventional ocular ultrasound
Better quality images; hence better correlation with computed 
tomography 

Poorer quality images 

Materials easy to procure Copious use of gel required
Less pressure transmitted to the eye when  placed over the glove; 
hence, safer

Pressure of the probe directly over the eye posed a risk for exac-
erbating the ocular injury.

Increased patient comfort Patients had a more uncomfortable experience 

of pressure on the eye, alleviating patient anxiety and 
minimizing the risk of exacerbating the injury. Table 2 
summarises the benefits of this novel technique.

While the results of this small case series are promising, 
larger scale studies are needed to validate the technique’s 
efficacy across a broader patient population. Future research 
could also explore adaptations of this method for other ocular 
conditions and further refine the imaging protocol.

CONCLUSION
The modified water bath technique provides clear, 

high-quality ocular images, enhancing diagnostic accuracy 
while minimizing patient discomfort. Its simplicity and 
minimal equipment requirements make it well-suited for 
emergency settings. However, larger studies are needed to 
validate its efficacy and explore broader applications.
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Introduction: Agitation in the emergency department (ED) poses a significant safety concern for 
staff and patients. Multidisciplinary responses, such as Code Violet activations, are common but 
resource-intensive. Early identification and intervention may reduce escalation, but ED-specific 
data are limited. The objective of the study was to evaluate the implementation of a novel agitated 
behavior score (ABS) and assess whether higher ABS scores are associated with increased risk of 
Code Violet activation.

Case Series: This prospective observational study included adult patients admitted to a behavioral 
health unit in a community teaching hospital ED. Trained staff administered a novel 25-point ABS 
incorporating altered mentation, verbal agitation, and motor agitation. The primary outcome was 
Code Violet activation; secondary outcomes included pharmacologic interventions and substance 
use. Among 83 patients, 27 (33%) experienced ≥ 1 Code Violet activation. And those patients with 
Code Violet activation had higher initial ABS scores (mean 10.9 [6.35] versus 4.6 [4.43]; P <.001). 
Overall rates of psychotropic medication use were similar between groups; however, time to first 
medication was longer in the Code Violet group (4.0 versus 2.7 hours). Patients with Code Violet 
activations more frequently received parenteral medications, whereas those without the code 
activation more commonly received oral agents.

Conclusion: The agitated behavior score was associated with Code Violet activation and may 
help identify patients at greater risk of behavioral escalation. While it measures current agitation 
rather than predicting future agitation, its structured format may facilitate early recognition and 
management of agitation. [Clin Pract Cases Emerg Med. 2025;10(3):238–242.]

Keywords: agitation; assessment tool; pharmacological sedation; physical restraint; case report.

INTRODUCTION
Agitation is a common and potentially dangerous behavioral 

presentation in the emergency department (ED), affecting 
approximately 2–3% of visits.1,2,9 When unrecognized or 
inadequately managed, agitation can escalate to violence, delay 
medical care, and increase reliance on sedative medications or 
physical restraints, interventions that pose significant safety risks 
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to both patients and staff.6-8 Initial management should prioritize 
nonpharmacologic strategies, particularly verbal de-escalation.3-5 
When these measures fail, ED teams may activate a Code Violet, 
a multidisciplinary emergency response for violent or combative 
patients. Such activations frequently necessitate pharmacologic 
or physical restraint, leading to increased patient morbidity and 
resource use.11-15
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What do we already know about this clinical 
entity? 
Agitation in the emergency department (ED) is 
common and dangerous; existing scales assess 
severity but are not designed for ED-specific risk 
stratification.

What makes this presentation of disease 
reportable?
This study introduces a novel ED-specific agitated 
behavior score and demonstrates its association 
with Code Violet activation risk.

What is the major learning point?  
Higher agitation scores correlate with escalation 
risk, and delayed pharmacologic intervention 
may contribute to Code Violet activation.

How might this improve emergency medicine 
practice?  
Structured agitation scoring may enable earlier 
recognition, timely intervention, and reduce 
escalation, restraints, and resource-intensive 
responses.

Despite the critical importance of early agitation 
recognition, few tools exist to assess agitation, specifically 
in the ED setting. Commonly used scales, including the 
Richmond Agitation and Sedation Scale (RASS), Agitated 
Behavior Scale (ABS), Positive and Negative Syndrome 
Scale, Excited Component (PANSS-EC), and Behavioral 
Activity Rating Scale (BARS), focus on current agitation 
severity, and were developed for psychiatric or intensive care 
environments.10

In this pilot study we evaluated a novel agitated 
behavior score (ABS) designed for use in the ED behavioral 
health unit. We compared ABS scores among patients who 
experienced Code Violet activations with those who did not, 
aiming to determine whether the ABS could aid in early risk 
stratification and escalation prevention. This prospective 
observational study was conducted in the ED of an urban, 
Level I trauma center, community teaching hospital. The study 
focused on patients admitted to the ED’s behavioral health 
unit, which specializes in the evaluation and management of 
psychiatric and behavioral presentations. Eligible patients 
were adults (≥ 18 years of age) triaged to the ED behavioral 
health unit between May–November 2024. A convenience 
sample of patients in this unit were screened and scored using 
the ABS upon arrival. No exclusion criteria were applied 
during this pilot phase.

Agitated Behavior Score (ABS)
The novel ABS is a 25-point scale composed of three 

domains (Image):

Image. Agitated behavior score rubric designed for use in an emergency department behavioral health unit. 
ET, endotracheal tube; IV, intravenous; pt(s), point(s).
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•	 Altered mentation (6 points): impulsivity, attention, 
hallucinations, mood lability

•	 Verbal agitation (7 points): verbal threats, loudness, 
cooperation, outbursts

•	 Motor agitation (12 points): wandering, physical 
resistance, pulling at equipment, self-harm behaviors

Each domain was scored through direct observation and 
interaction by trained clinical staff. In addition, staff assigned 
a subjective Code Violet risk assessment (low, moderate, high) 
estimating the likelihood of agitation escalation within the 
next two hours. Data was abstracted from the electronic health 
record (EHR) (Epic Systems Corporation, Verona, WI) by a 
trained data analyst who was blinded to the study hypothesis. 
Demographic data, psychiatric history (Figure 1), substance 
use (Figure 2), ED course, medication administration 

(including time, route, and type), Code Violet activation, and 
lab results (eg, urine drug screens, serum alcohol levels) were 
abstracted retrospectively from the EHR.

Psychiatric conditions were identified based on 
documentation in the EHR. Categories are not mutually 
exclusive, and some patients had multiple coexisting 
diagnoses. The primary outcome was Code Violet activation 
during the ED encounter (binary: yes/no). Secondary 
outcomes included time to medication administration, 
documentation of substance use, psychiatric diagnosis, and 
subjective Code Violet risk assessment. We compared mean 
ABS scores between patients with and without Code Violet 
activations using a two-tailed t-test. Descriptive statistics were 
used for demographic and clinical variables. A P-value <. .05 
was considered statistically significant.

CASE SERIES
The study included 83 patients, 18–87 years of age. The 

cohort included 57 males (69%) and 26 females (31%); 45 
patients (54.2%) had positive toxicology screens; 12 (14.5%) 
presented with acute alcohol intoxication. A total of 27 patients 
(33%) experienced at least one Code Violet activation, and 
among these 11 patients had multiple activations. Patients who 
had Code Violet activations showed a higher mean ABS score 
of 10.9 (6.35), compared to a mean ABS score of 4.6 (4.43) 
in patients without Code Violet activations. This difference 
between the two groups was statistically significant (t  = 6.75; P 
= 1.73 × 10⁻⁹). A total of 172 ABS assessments were completed. 

 
Figure 1. Distribution of psychiatric diagnoses among study 
participants.

 Figure 2. Substance use identified among study participants 
based on toxicology screening. Frequencies represent the number 
of patients with positive results for each substance. Patients may 
have tested positive for multiple substances; therefore, totals 
exceed 100%.

 Figure 3. Time to first pharmacologic intervention in patients with 
and without Code Violet activation. 
Patients who experienced Code Violet activation had a longer 
mean time to initial medication administration compared to those 
without Code Violet activation (4.0 versus 2.7 hours).
avg, average; CV, Code Violet; h, hours.
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Patients with higher ABS were more likely to be subjectively 
labeled “high risk” for Code Violet. Among non-Code Violet 
patients, five were still assessed as “high risk.”

A total of 47 patients (56.6%) received psychotropic 
medications, with no significant difference in administration 
rates between patients with and without Code Violet 
activations. The mean time to first medication was longer in 
the Code Violet group, at 4.0 hours compared to 2.7 hours (see 
Figure 3). In the Code Violet group, commonly administered 
medications included parenteral droperidol (56%), haloperidol 
(17%), midazolam (19%), and lorazepam (11%). In contrast, 
the non-Code Violet group more frequently received oral 
medications, particularly olanzapine (30%) and lorazepam. Of 
the 13 patients who were initially given oral medications, only 
three (23.1%) went on to experience a Code Violet activation.

A total of 45 patients (54.2%) tested positive for drugs, 
including 16 who experienced Code Violet activations. Twelve 
patients presented with alcohol intoxication, of whom six 
(50%) had Code Violet activations that occurred on average 
within 38 minutes of arrival to the ED. The range of detected 
illicit substances included amphetamines in 20 patients 
(44.4%), barbiturates in one patient (2.2%), benzodiazepines 
in 15 patients (33.3%), cocaine in eight patients (17.8%), 
opiates in three patients (6.7%), cannabinoids in 28 patients 
(62.2%), and phencyclidine in one patient (2.2%) (see Figure 2).

DISCUSSION
In this pilot study, higher ABS values were significantly 

associated with Code Violet activations, indicating that 
patients with greater behavioral dysregulation at triage 
were more likely to require multidisciplinary intervention. 
Subjective Code Violet risk ratings closely aligned with actual 
Code Violet occurrences, supporting internal consistency and 
construct validity. Earlier administration of oral medications 
appeared to mitigate escalation, whereas patients requiring 
parenteral agents were more likely to experience agitation 
severe enough to trigger a Code Violet (Figure 3).

An important finding in this study was the longer time 
to pharmacologic intervention in patients who ultimately 
required Code Violet activation. This delay is notable given 
that these patients demonstrated higher levels of agitation on 
initial assessment. Several factors may explain this pattern. 
Diagnostic uncertainty, particularly in patients without clear 
intoxication or psychiatric history, may have contributed to 
hesitation in early medication administration. Additionally, 
initial agitation in the Code Violet group may have been 
intermittently manageable with verbal de-escalation, delaying 
escalation to pharmacologic treatment. Operational barriers, 
including staff availability, safety considerations, and time 
required to mobilize resources, may have further contributed 
to delays. Variability in clinician comfort with early sedation 
in undifferentiated agitation may also play a role. These 
findings highlight an opportunity for earlier, standardized 
intervention strategies in high-risk patients identified by 

elevated ABS scores.
These findings reinforce the importance of structured 

assessment in managing agitation, a behavioral presentation 
affecting approximately 2–3% of ED visits.1,2 Unrecognized or 
inadequately managed agitation can escalate to violence, delay 
care, and increase reliance on physical restraint or sedative 
medications, each posing risks to both patients and staff.6-8 
Several existing agitation scales, such as the RASS, ABS, 
PANSS-EC, and BARS, were developed for psychiatric or 
intensive care settings and primarily measure current agitation 
severity rather than risk of escalation.10 The novel ABS was 
designed specifically for use in the ED behavioral health 
environment, emphasizing rapid administration and broad 
usability among nursing and ancillary staff.

While the agitated behavior score quantifies present 
behavioral intensity rather than predicting future agitation in 
a time-dependent manner, its structured approach facilitates 
consistent assessment, enhances communication between 
physicians, and promotes early recognition of risk. Early 
identification allows for proactive, less invasive interventions 
such as verbal de-escalation or timely oral pharmacologic 
treatment.3,4 Incorporating a standardized agitation assessment 
tool into the ED workflow may improve patient and staff 
safety. Objective risk scoring can guide targeted allocation 
of resources such as security support or medication 
preparation and may reduce reliance on emergent parenteral 
administration or physical restraint. Structured documentation 
of agitation levels also supports departmental quality 
improvement initiatives and provides measurable benchmarks 
for future intervention studies.

LIMITATIONS
This study has several limitations. The small sample 

size and single-center convenience sampling design may 
limit generalizability. Subjective elements within the Code 
Violet risk assessment could have introduced observer bias. 
Additionally, this pilot did not include comparison with 
established agitation scales (eg, RASS, BARS) or clinician 
gestalt, limiting external validation. Data abstraction from the 
EHR may also have been subject to documentation variability.

Future studies should validate the ABS in larger, 
multicenter cohorts and assess interrater reliability across 
different clinician roles. Comparative analyses with existing 
agitation scales and clinician assessments would provide 
additional validity data. Longitudinal studies using serial ABS 
measurements could help determine whether the tool predicts 
agitation escalation in real time. Furthermore, protocolized 
interventions triggered by elevated ABS scores such as early 
oral pharmacologic treatment or increased monitoring should 
be evaluated for their effect on safety outcomes and resource 
use.

CONCLUSION
The agitated behavior score was strongly associated with 
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Code Violet activation in an ED behavioral health population. 
Its structured, rapid format may facilitate early identification 
of patients at higher risk of behavioral escalation, enabling 
timely and less invasive management strategies. Although 
the ABS measures current rather than predictive agitation, 
it shows promise as a standardized, scalable approach to 
agitation risk stratification and escalation prevention in 
emergency care settings.

The Institutional Review Board approval has been documented 
and filed for publication of this case series. The authors attest that 
their institution does not require patient consent for publication of 
this case series.

Address for Correspondence: Negin Khosravi, MD, MS, Cleveland 
Clinic Akron General, Department of Emergency Medicine, 1 Akron 
General Avenue, Akron, OH 44307. Email: orfanin2@ccf.org.

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

Copyright: © 2026 Ceraolo et al. This is an open access article 
distributed in accordance with the terms of the Creative Commons 
Attribution (CC BY 4.0) License. See: http://creativecommons.org/
licenses/by/4.0/



Volume 10, No. 3: August 2026	 243	 Clinical Practice and Cases in Emergency Medicine

Case Report
 

The Floating Threat: A Rare Case Report of Carotid Saddle 
Thrombus in a Healthy Adult

 

Ariel Droger, DO
Rolando Torres-Castro, MD
Kashan Mahmood, DO
Jason Graf, MD
Sean Serio, MD
Alexander John Scumpia, DO

Section Editor: Joel Moll, MD
Submission history: Submitted July 22, 2025; Revision received September 19, 2025; Accepted November 13, 2025
Electronically published May 23, 2026
Full text available through open access at http://escholarship.org/uc/uciem_cpcem
DOI: 10.5811/cpcem.48938

Introduction: Carotid free-floating thrombus is a rare and potentially devastating cause of ischemic 
stroke. Diagnosis remains challenging due to the dynamic nature of the lesion.

Case Report: We report the case of a 46-year-old female presenting with neck pressure and gait 
instability, who was found to have a free-floating thrombus at the brachiocephalic-carotid junction. 
Despite early anticoagulation, she developed biparietal ischemic strokes. 

Conclusion: This case highlights the challenges in management of carotid free-floating thrombus 
including appropriate anticoagulation, contraindications to thrombolysis, and the need for 
multidisciplinary involvement. Emergency physicians must maintain high suspicion for vascular 
pathology in atypical neurologic presentations and recognize that even optimal medical therapy does 
not eliminate stroke risk. [Clin Pract Cases Emerg Med. 2026;10(3):243–246.] 

Keywords: free-floating thrombus; saddle embolus; stroke; carotid artery; anticoagulation.

INTRODUCTION
Carotid free-floating thrombus is a rare clinical finding 

characterized by a thrombus attached to the arterial wall without 
causing complete occlusion.1 While typically more prevalent in 
males and younger populations compared to other carotid 
pathologies,4 their incidence is likely under-recognized, with 
improved detection attributed to the growing use of non-
invasive vascular imaging.15 Incidence of carotid free-floating 
thrombus with carotid disease, strokes, or transient ischemic 
attack (TIA) is approximately 0.6-2.5%. This figure reflects the 
rarity and varying incidence of this condition based on the 
population studied and diagnostic methods used. True incidence 
in the general population is likely lower as most data are 
derived from selected cohorts of stroke and carotid intervention 
patients. Carotid free-floating thrombus remains an uncommon 
but clinically significant cause of stroke.3,17 The diagnosis 
remains challenging due to the dynamic nature of the lesion. 

HCA FL Aventura Hospital, Department of Emergency Medicine, Aventura, Florida

Despite increasing numbers of carotid free-floating thrombus 
being identified, standardized treatment guidelines are lacking; 
current management strategies are based predominantly on case 
reports and small case series.7,10,12,14,19 Treatments range from 
anticoagulation therapy alone to surgical options such as 
thromboendarterectomy or carotid artery stenting.2 The majority 
of symptomatic cases are attributed to atherosclerotic plaque 
rupture; however, other etiologies include hypercoagulable 
states, endothelial injury, trauma, substance use, dissection, 
cardioembolism, malignancy, or idiopathic causes.2,4,11

While digital subtraction angiography has been proposed 
as the gold standard for detection, non-invasive imaging 
modalities like computed tomography angiography (CTA) and 
magnetic resonance angiography (MRA) are increasingly 
being used.3 Patients commonly present with TIAs or stroke-
like symptoms, often due to microembolization rather than 
complete thrombus migration.4 The internal carotid artery is 
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What do we already know about this clinical 
entity? 
Carotid free-floating thrombus is a rare but high-
risk cause of ischemic stroke with no standardized 
treatment guidelines.

What makes this presentation of disease 
reportable?
This patient developed bilateral ischemic strokes 
despite supratherapeutic heparin for a rare carotid 
saddle thrombus.

What is the major learning point?  
Stroke risk remains high in carotid free-floating 
thrombus despite early anticoagulation and 
multidisciplinary care.

How might this improve emergency medicine 
practice?  
Emergency physicians should suspect vascular 
pathology in atypical neurologic symptoms and 
obtain early vascular imaging.

the most frequently involved vessel, although carotid free-
floating thrombus has been reported in other supra-aortic 
vessels including the common carotid, brachiocephalic, and 
subclavian arteries.4,5,8

CASE REPORT
A 46-year-old female with a history of daily tobacco use 

presented with right-sided head and neck pressure, gait 
instability, and a history of recent dental work complicated by 
toothache and steroid injections. Physical examination 
revealed a rightward gait deviation and positive Romberg 
sign, with otherwise normal speech, strength, and sensation. 
Vital signs were stable.

Computed tomography angiography imaging revealed a 
1-cm free-floating saddle thrombus at the junction of the left 
common carotid artery and brachiocephalic trunk (Image). 
Laboratory testing showed an isolated leukocytosis with a 
white blood cell count of 18.5 ×10^9/liter (L) (reference 
range: 4.5-11.0 x 10^9/L). Consultations with vascular 
surgery, neurointerventional radiology, and neurology resulted 
in a consensus for anticoagulation with heparin bolus and 
infusion, intensive care unit admission, permissive 
hypertension, and hourly neurologic checks.

Several hours after initiation of heparin, the patient 
developed acute left hemiplegia and hemineglect, rightward 
gaze deviation, dysarthria, and sensory deficits with a 
cumulative National Institutes of Health Stroke Scale of 13. 
This stroke occurred with heparin at supratherapeutic levels, 
109-150 seconds, as partial thromboplastin time goal was 
80-100 seconds per neurointerventional radiology. Repeat CTA 
showed hypoperfusion of the watershed zones between the right 
anterior and posterior cerebral circulation without evidence of 
residual thrombus. Magnetic resonance imaging confirmed 
biparietal ischemic strokes without hemorrhagic transformation. 
Thrombolysis with tissue plasminogen activator (tPA) was 
contraindicated due to therapeutic anticoagulation with heparin. 
Transthoracic and transesophageal echocardiography excluded 
cardioembolic sources; and no patent foramen ovale, left atrial 
appendage thrombus, infective endocarditis, or valvular 
vegetations were identified. Cerebral angiography revealed 

acute ischemic changes without mycotic aneurysms.
Further workup revealed positive lupus anticoagulant 

antibody (Ab) but negative antinuclear antibodies, double 
stranded DNA Ab, beta-2 glycoprotein immunoglobulin G Ab, 
anticardiolipin Ab, and normal homocysteine levels. Of note, 
the patient was on heparin at the time, which could potentially 
cause a false positive lupus anticoagulant Ab. Lumbar puncture 
showed elevated myelin basic protein at 11.3 nanograms per 
milliliter (ng/mL) and was largely unremarkable with no 
oligoclonal bands, negative for Venereal Disease Research 
Laboratory, Borrelia burgdorferi and Cryptococcus. The patient 
improved gradually with heparin anticoagulation and intensive 
rehabilitation. Seven days after the acute ischemic event, the 
patient was walking with the help of family at bedside with 
significantly improved left lower extremity weakness and with 
near full recovery of ability to perform activities of daily living. 
She was discharged on apixaban for six months with plans for 
outpatient hypercoagulability evaluation.

DISCUSSION
This case illustrates a rare instance of carotid free-floating 

thrombus leading to bilateral ischemic strokes despite 
appropriate anticoagulation. Most cases are associated with 
carotid atherosclerotic disease; however, absence of flow-
limiting stenosis in this patient necessitated evaluation for 

Image. Computed tomography angiogram of the head and neck, 
(A) axial view and (B) coronal view, demonstrating a free-floating 
thrombus (arrows) at the junction of the left common carotid artery 
and brachiocephalic trunk.



Volume 10, No. 3: August 2026	 245	 Clinical Practice and Cases in Emergency Medicine

Droger et al.	 The Floating Threat: A Rare Case of Carotid Saddle Thrombus in a Healthy Adult

alternative causes.2,4,11 Management of carotid free-floating 
thrombus remains controversial. Successful treatment has been 
achieved with both anticoagulation and surgical interventions 
such as thromboendarterectomy or stenting.4,5,9,17 No clear 
consensus exists regarding superiority, although some studies 
report lower recurrence rates with surgery in selected cases.17

In emergency settings, rapid imaging (CTA or MRA) is 
crucial for patients presenting with atypical neurologic 
symptoms and neck pain. Duplex ultrasound may miss proximal 
or saddle lesions.3 The decision to withhold tPA was appropriate 
in this case as American Heart Association guidelines 
contraindicate thrombolysis in patients on therapeutic heparin 
with an elevated activated partial thromboplastin time, due to 
increased hemorrhagic risk. Emergency physicians must 
involve vascular, neurology, and neurointerventional teams 
early, even in cases without carotid stenosis, given the embolic 
risk of carotid free-floating thrombus. 

This case reinforces that despite appropriate medical 
therapy, stroke risk remains high in carotid free-floating 
thrombus patients, particularly in the first week after 
diagnosis.11,19 Intensive care unit monitoring with permissive 
hypertension and neurologic surveillance is recommended. 
Ultimately, management should be multidisciplinary and 
individualized based on thrombus characteristics, imaging 
findings, and patient comorbidities.

CONCLUSION
We present a rare case of a free-floating carotid thrombus in 

a 46-year-old female who developed biparietal strokes despite 
proper anticoagulation, with gradual return to near-full recovery. 
This case illustrates the importance of early imaging, 
multidisciplinary management, and recognition of 
contraindications to thrombolysis in the emergency department.

Patient consent has been obtained and filed for the publication of 
this case report. 
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Introduction: Shoulder pain is a common emergency department (ED) presentation. Scapular 
winging is a rare condition often associated with long thoracic nerve injury.9 This case report 
describes an even rarer case of dorsal scapular nerve injury caused by a nontraumatic first rib 
fracture in a young weightlifter, an injury mechanism not previously reported in the literature.

Case Report: A 17-year-old male presented to the ED with left shoulder pain following weightlifting. 
Physical examination demonstrated scapular winging, and a clinical diagnosis of dorsal scapular 
neuropraxia was made. Imaging revealed a nontraumatic first rib fracture. The patient was treated 
conservatively with nonsteroidal anti-inflammatory drugs and rest, resulting in complete resolution of 
symptoms within two weeks at clinic follow-up.

Conclusion: To our knowledge, this is the first case in the emergency medicine literature of a 
nontraumatic rib fracture with associated dorsal scapular nerve injury and scapular winging. This case 
highlights the importance of thorough visual inspection and movement assessment by emergency 
physicians in patients presenting with shoulder pain, as key findings such as scapular asymmetry 
and neurologic injuries may otherwise be missed. Recognizing rare injuries like nontraumatic first rib 
fractures with associated neurologic deficits is critical for timely diagnosis and management, which can 
lead to excellent outcomes. [Clin Pract Cases Emerg Med. 2026;10(3):247–251.] 

Keywords: shoulder pain; scapular winging; dorsal scapular nerve; first rib fracture; case report.

INTRODUCTION
Shoulder pain is a common presenting complaint in the 

emergency department (ED).1 While scapular winging is a rare 
diagnosis, it is an important clinical finding that can signify 
underlying neurologic or structural injury. Scapular winging 
most frequently results from injury to the long thoracic nerve, 
affecting the serratus anterior muscle. However, less common 
etiologies include injury to the spinal accessory or dorsal 
scapular nerves, which are rarely reported in the literature.2-4 
The first rib, located in the cephalic thorax, is infrequently 
injured. Traumatic fractures typically result from significant 
blunt force, whereas nontraumatic first rib fractures are 
exceedingly rare and most associated with repetitive stress or 
muscle force imbalance. Adolescent athletes are particularly 
vulnerable due to the discrepancy between rapid muscle 

Atrium Health Wake Forest Baptist, Department of Emergency Medicine, Winston-
Salem, North Carolina

development and delayed bony maturation.5,6

We report a unique case of a 17-year-old male presenting 
to the ED with left shoulder pain and scapular winging 
secondary to dorsal scapular nerve injury associated with a 
nontraumatic first rib fracture. To our knowledge, this is the 
first reported instance of this combination of injuries. This 
case emphasizes the importance of visual inspection and 
movement assessment in patients presenting with shoulder 
complaints and highlights the potential for conservative 
management to achieve complete recovery in such cases.

CASE REPORT
A 17-year-old male with no significant past medical 

history presented to the ED with five days of left shoulder 
pain. The pain began after he performed deadlifts in 
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What do we already know about this clinical 
entity? 
Adolescent athletes are at high risk for overuse, 
stress and non-contact injuries due to bone 
growth and its impact on surrounding muscles, 
ligaments and tendons.

What makes this presentation of disease 
reportable?
This rare case of a nontraumatic rib fracture 
caused dorsal scapular nerve injury and scapular 
winging, with potential for long-term deficits if it 
had been missed.

What is the major learning point?  
Exposure and careful visual inspection are 
essential in the evaluation of musculoskeletal 
complaints as asymmetry can reveal subtle 
neurologic injury.

How might this improve emergency medicine 
practice?  
Understanding adolescent musculoskeletal 
injuries underscores the value of visual inspection 
in the physical exam.

weightlifting class at school the day prior to symptom onset. 
He described pain in his posterior shoulder with no known 
trauma or injury. The patient’s mother observed an abnormal 
appearance of his left upper back, prompting the visit. On 
examination, visual inspection demonstrated protraction of the 
inferior aspect of the left scapula with resulting asymmetry 
consistent with scapular winging (Image 1). The patient was 
noted to have edema and tenderness on palpation to the 
posterior, inferior portion of the shoulder joint. Neurovascular 
examination showed intact sensation and pulses bilaterally, 
with 5/5 strength in all planes of motion. Special testing, 
including the empty-can test, was negative. There were no 
signs of shoulder droop or scapular elevation.

Initial radiographs of the left scapula were obtained, 
which incidentally revealed a first rib fracture (Image 2). This 
was confirmed on subsequent chest and cervical spine 
radiographs. The shoulder was located without additional 
bony or soft tissue abnormalities.

A clinical diagnosis of scapular winging resulting from 
neuropraxia was made in the ED. This was attributed to 
stretching of the nerve caused by opposing muscle forces 
acting on the first rib during weightlifting, resulting in fracture 
of the rib. The patient was treated conservatively with a 
14-day course of diclofenac 75 mg twice daily. At follow-up 
in the sports medicine clinic eight days after initial ED 
presentation, the patient demonstrated complete resolution of 
symptoms, including the scapular winging. He was advised to 
avoid lifting greater than 10 pounds and refrain from 
participating in contact sports for four weeks. Further follow-
up was deemed unnecessary unless symptoms recurred.

DISCUSSION
Scapular winging resulting from nerve injury is an 

uncommon finding in the ED. Most cases are attributed to 
long thoracic nerve damage affecting the serratus anterior 
muscle. The dorsal scapular nerve innervates the rhomboid 
muscles, which insert on the inferomedial scapula and are 
responsible for retracting and elevating its medial border. 

Injury to the dorsal scapular nerve is a rare cause of scapular 
winging and typically arises from nerve entrapment in the 
middle scalene muscle or excessive traction during repetitive 
activities.4,7,8 This case is unique in that the dorsal scapular 
neuropathy, a rare entity itself, was associated with a similarly 
uncommon nontraumatic first rib fracture.

The first rib, due to its anatomic positioning behind the 
clavicle and shoulder muscles in the thorax, is seldom 
injured without significant trauma. Nontraumatic fractures 
are rare and primarily occur in adolescent athletes due to the 
disproportionate strength of developing musculature 
compared to immature bone.5 There are multiple muscular 
attachments to the first rib: the scalene; intercostal; and 
serratus anterior muscles. The scalene muscles exert a 
superior force on the rib while the intercostal and serratus 
anterior muscles attach on the inferior surface, pulling the rib 
downward with their contraction. The first rib’s subclavian 
groove, the narrowest portion, has been identified in 
literature as the most prone to fracture. The mechanism of 
injury in this case likely involved opposing forces of the 
scalene and serratus anterior muscles, described above, 

Image 1. A) Visual inspection with upper extremities protracted; B) 
white line delineating approximate medial scapular border, dem-
onstrating winging of the scapula in a teenage male whose pain 
began after performing deadlifts.
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exerted on the first rib during a deadlift maneuver. This 
hypothesis is supported by previous case reports that have 
described similar mechanisms of nontraumatic first rib 
fractures in adolescent athletes, such as weightlifters and 
cheerleaders, due to sudden neck muscle contraction.5,6 

However, neurologic injuries associated with first rib 
fractures are exceptionally uncommon, and dorsal scapular 
nerve involvement is particularly rare.4 Although, cases of first 
rib fracture and dorsal scapular nerve injuries have been 
previously described independently, none to our knowledge 
have reported a fracture with the concurrent presence of dorsal 
scapular neuropathy leading to scapular winging. A previous 
case report in a boxer described dorsal scapular neuropathy 
secondary to muscle imbalance between the serratus anterior 
and rhomboid muscles created by microtrauma resulting in 
stretching and nerve impairment.7 While injury to the scalene 
muscles can result in dorsal scapular nerve entrapment, we 
believe the fracture mechanism in this case reflects the reverse 
process—forceful contraction of the scalenes generating the 
first rib fracture. 

We propose two prospective mechanisms for injury of 
the dorsal scapular nerve: traction-related stretch injury; and 
entrapment due to muscle hypertrophy or inflammation. Our 
patient exhibited significant scalene contraction during the 

Image 2. Scapula radiograph demonstrating incidental finding of 
first rib fracture marked by arrow, in the case of a teenage male 
injured while weightlifting.

lift, generating enough force to fracture the rib, potentially 
producing traction on the dorsal scapular nerve as it traverses 
the middle scalene. Additionally, local swelling or 
hypertrophy of the middle scalene after fracture may have 
led to dorsal scapular nerve entrapment (Table).9 Our 
patient’s scapular winging resolved with conservative 
management, including nonsteroidal anti-inflammatory drug 
therapy and rest, like the previous case described, which is 
consistent with a diagnosis of neuropraxia.7 In this case, we 
were able to make a clinical diagnosis of scapular winging 
due to dorsal scapular nerve pathology. 

Based on our patient’s reassuring exam without evidence 
of neurovascular compromise, no advanced imaging was 
indicated in the ED. Rapid clinical recovery negated the need 
to pursue magnetic resonance imaging (MRI) in this patient. 
Persistent weakness or scapular dyskinesis at follow-up would 
warrant MRI and/or electromyography to evaluate for nerve 
compression or anatomic variants. In select cases, point-of-
care ultrasound may assist with diagnosis—detecting rib 
fractures, assessing scalene hypertrophy, or visualizing dorsal 
scapular nerve entrapment. This innovative use of dynamic 
ultrasound has been described in adolescent athletes.10 Our 
patient had no history of direct trauma; therefore, computed 
tomography was not felt to be appropriate in this pediatric 
patient to minimize exposure to radiation.

This presentation underscores the need for careful 
inspection and movement assessment in the evaluation of ED 
patients with shoulder pain to identify rare, subtle findings like 
scapular asymmetry, which is likely under-reported and may 
indicate underlying neurologic or structural injuries.11 Failure 
to diagnose scapular winging or its etiology can predispose 
patients to further injury or muscle atrophy. The stability of 
the scapulothoracic joint depends on the coordinated function 
of the supporting musculature, and undiagnosed deficits can 
lead to secondary injuries of the glenohumeral joint.12 This 
case highlights the critical role of emergency physicians in 
identifying subtle physical exam findings and considering rare 
diagnoses in the evaluation of shoulder pain.

CONCLUSION
Nontraumatic first rib fractures with associated neurologic 

injury resulting in scapular winging is a rare diagnosis. 
Adolescent athletes may be more predisposed to nontraumatic 
first rib fracture, which should be considered in any athlete 
presenting with shoulder pain. This case underscores the 
importance of the physical exam, including visual inspection 
at rest and range of motion assessment of the shoulder girdle 
and scapulothoracic joint as it can be essential for accurate 
diagnosis of scapular winging, a subtle indicator of underlying 
neurologic or structural injury. Emergency physicians must 
consider this fracture diagnosis in the appropriate adolescent 
athlete population. Scapular winging should also be 
considered in most others with nontraumatic shoulder pain to 
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ensure timely identification and treatment. Early recognition 
and conservative management, as demonstrated in this case, 
can lead to excellent prognostic outcomes, preventing long-
term complications such as muscle atrophy or secondary 
injuries to the shoulder joint.

Patient consent has been obtained and filed for the publication of 
this case report. 
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Introduction: Primary spontaneous pneumothorax generally presents with symptoms of chest pain 
and shortness of breath. Progression to a tension pneumothorax results in a medical emergency. 
Rare presentations with abdominal pain are possible and must be considered to expedite 
appropriate treatment of pneumothorax.

Case Report: We report a case of a 21-year-old male with primary spontaneous pneumothorax 
who initially presented to the emergency department with right lower quadrant abdominal pain. 
History and physical exam were suggestive of acute appendicitis. A large right pneumothorax was 
incidentally found on computed tomography.

Conclusion: This case highlights unusual presentations of pneumothorax. Emergency physicians 
should consider atypical presentations of chest pathology such as pneumothorax in patients 
presenting with symptoms consistent with an acute abdomen. [Clin Pract Cases Emerg Med. 
2026;10(3):252–254.] 

Keywords: pneumothorax; appendicitis; thoracic surgery; emergency medicine; case report.

INTRODUCTION 
Primary spontaneous pneumothorax is a potentially 

life-threatening condition that must be recognized 
expeditiously. It typically presents with symptoms of 
pleuritic chest pain and/or shortness of breath; however, in 
rare cases patients present with symptoms suggestive of an 
acute abdomen. We report an unusual case of primary 
spontaneous pneumothorax in a 21-year-old male who 
presented to the emergency department (ED) with symptoms 
mimicking acute appendicitis. 

CASE REPORT
A 21-year-old male presented to the ED for evaluation of 

right lower quadrant abdominal pain since shortly after 
waking the morning of presentation. The pain was sudden in 
onset, “sharp,” constant, and worse with attempted oral 
intake. He was walking when the pain started. He spoke with 
his mother, a healthcare professional, who advised him to go 
to the ED for probable appendicitis. He had no significant 

St. Luke’s Hospital, Department of Emergency Medicine, Bethlehem, Pennsylvania 

medical, surgical, or social history. 
Review of systems was positive for abdominal pain 

and mild anorexia but was otherwise negative. Vital signs 
were unremarkable except for mild tachycardia at 110 
beats per minute. Temperature was 98.1 °F, respiratory 
rate was 18, blood pressure was 143/80 millimeters of 
mercury, and oxygen saturation was 97% on room air. The 
patient was a thin but otherwise normal-appearing male. 
Breath sounds were auscultated bilaterally. Abdominal 
examination was significant for right lower quadrant 
tenderness but no rebound or guarding. Physical exam 
was otherwise unremarkable.

Bloodwork included a complete blood count, complete 
metabolic panel, and lipase. No significant abnormalities were 
found. Electrocardiogram showed normal sinus rhythm with 
nonspecific T-wave changes. The patient declined pain 
medications. He continued to endorse right lower quadrant 
abdominal pain during his ED stay, and tachycardia resolved 
spontaneously. Computed tomography abdomen and pelvis 
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What do we already know about this clinical 
entity? 
Pneumothorax is a potentially life-threatening 
condition that presents typically with pleuritic 
chest pain or dyspnea. It classically presents in 
tall, thin males.

What makes this presentation of disease 
reportable?
This report describes a rare presentation 
of pneumothorax as right lower quadrant 
abdominal pain.

What is the major learning point?  
Pneumothorax can atypically present as 
abdominal pain.

How might this improve emergency medicine 
practice?  
Physicians should be aware of non-classical 
presentations of pneumothorax. 

showed no acute abdominopelvic pathology. Incidentally, 
there was a large right pneumothorax with significant 
atelectasis of the right lung (Image 1). A chest radiograph 
(CXR) was then taken (Image 2).

Thoracic surgery was consulted per patient/family 
request. A percutaneous 12 French chest tube was placed at 
bedside without incident or complication. Several days later 
the patient was taken to the operating room for right video-
assisted thoracoscopic surgery pleurodesis and right apical 
blebectomy. On hospital day seven, the chest tube was 
removed, and he was discharged to home. Post-removal 
CXR showed no pneumothorax. The patient was stable at 
two-week follow-up visit. 

DISCUSSION
A primary spontaneous pneumothorax can occur with 

the rupture of subpleural air sacs called blebs. This leads to 
an air leak into the pleural space and eventual lung 
collapse. Risk factors include being a tall, thin male or 
having a smoking history or history of lung disease.1 
Pneumothorax can become life-threatening if it progresses 
to a tension pneumothorax. Therefore, prompt diagnosis is 
necessary. Primary spontaneous pneumothorax was not 
initially high on the differential in this case. The patient did 
not complain of shortness of breath or chest pain. 
Additionally, breath sounds were auscultated bilaterally; 
however, these sounds could have been transmitted from 
the collapsed or contralateral lung. 

While primary spontaneous pneumothorax generally 
presents with chest pain or shortness of breath, rare cases have 

Image 1. Computed tomography demonstrating incidental right-
sided pneumothorax in a thin young man.

Image 2. Chest radiograph demonstrating large right-sided 
pneumothorax.
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been documented where the patient presents with symptoms 
of acute abdominal pain. Traditionally, hemopneumothorax2 
and primary spontaneous pneumothorax3 can present as right 
upper quadrant pain suggesting gallbladder disease. There are 
also several noted cases of it presenting as epigastric pain 
mimicking pancreatitis.4,5,6

In this case, the patient demonstrated lower abdominal 
pain mimicking acute appendicitis. Several possible 
mechanisms of referred pain have been previously 
discussed.5 These include diaphragm depression due to 
tension pneumothorax, pleural effusion causing upper 
quadrant pain, or the collapsed lung pulling upward on the 
pulmonary ligament, which interferes with the diaphragm. 
Diaphragmatic irritation of the phrenic nerve, (C3-C5) can 
refer pain to the shoulder (Kehr sign) and sometimes 
produce upper abdominal pain; however, right lower 
quadrant pain would not be expected. In this patient, the 
possible etiology of pain could have been secondary to 
inflammation of the peripheral portions of the diaphragm 
and their innervation. The anterior branches of the thoracic 
intercostal nerves (T7-T12) can refer pain to the lower 
abdominal dermatomes. The thoracoabdominal nerves 
originate from the ventral rami of the T7 to T12 spinal 
nerves.7,8 Although mechanisms of abdominal pain from 
primary spontaneous pneumothorax are limited, 
diaphragmatic irritation could explain the presentation in 
this patient. 

CONCLUSION
Primary spontaneous pneumothorax can present with 

symptoms suggesting an acute abdomen, specifically acute 
appendicitis. Emergency clinicians should consider primary 
spontaneous pneumothorax on the list of differential diagnoses 
in a patient presenting with lower abdominal pain.
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Introduction: Globe injuries constitute true ophthalmologic emergencies and require prompt surgical 
intervention. When direct physical examination is limited, due to trauma or swelling, point-of-care 
ultrasound (POCUS) can serve as a valuable adjunct in evaluating globe integrity. 

Case Report: We report the case of a 31-year-old male who presented to the emergency 
department with a barbed fishing hook embedded in his right eyelid. The patient reported pain 
localized to the eyelid but denied any visual disturbances or direct eye involvement. On examination, 
a large fishing hook embedded in the right upper eyelid was visualized. His eye was swollen, and he 
was unable to fully open it, limiting direct assessment of the globe. Given the limited exam, POCUS 
of the right eye revealed a foreign body traversing the anterior chamber toward the lens, raising 
concern for globe injury. Ophthalmology was consulted, and computed tomography of the orbits was 
obtained. The following morning, the patient underwent surgical removal of the barbed fishing hook 
and repair of the globe.  

Conclusion: Point-of-care ultrasonography is a valuable diagnostic adjunct in the evaluation of 
traumatic eye injuries and useful when physical examination is limited. In this case, POCUS was 
used to differentiate an intraocular foreign body and globe injury from eyelid foreign body. While 
POCUS is not routinely recommended in cases of suspected globe rupture, when physical exam is 
unclear it may be a useful adjunct. [Clin Pract Cases Emerg Med. 2026;10(3):255–257.]

Keywords: fishing hook injury; traumatic eye injury; point-of-care ultrasound; POCUS; case report.

INTRODUCTION
Globe injuries constitute true ophthalmologic 

emergencies and require prompt surgical intervention. When 
direct physical examination is limited due to trauma, 
swelling, or patient discomfort, point-of-care ultrasound 
(POCUS) can serve as a valuable adjunct in evaluating 
intraocular foreign bodies and globe integrity. This is 
especially important in resource-limited settings where 
advanced imaging modalities such as computed tomography 
(CT) or ophthalmology consultation may not be readily 

University of Texas Medical Branch, Department of Emergency Medicine, Galveston 
Texas

available. However, care must be taken to avoid exerting 
pressure on the globe during ultrasound, as this could 
worsen the injury. In this case, bedside ultrasound facilitated 
rapid identification of an intraocular foreign body and 
probable globe injury, expediting specialty consultation and 
definitive care.

CASE REPORT
A 31-year-old male presented to the ED after sustaining 

a fishhook injury to his right upper eyelid. The injury 
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What do we already know about this clinical entity? 
Globe Injuries and retained ocular foreign bodies 
are a surgical emergency. Point-of-care ultrasound 
(POCUS) can be used as an adjunct to rapidly 
diagnose the globe injury and foreign body at 
bedside, when there is clinical ambiguity.

What makes this presentation of disease reportable?
In this case, POCUS was used to differentiate an 
intraocular foreign body and globe injury from 
eyelid foreign body.

What is the major learning point?  
While POCUS is not routinely recommended in 
cases of suspected globe rupture, when physical 
exam is unclear it may be a useful adjunct.

How might this improve emergency medicine 
practice?  
POCUS is routinely used for the emergency 
diagnoses of multiple patjologies such as retinal 
detachments,vitreous hemmorhage and lens 
dislocations. When physical exam is unclear, it can 
also be used to diagnose foreign bodies and globe 
injury. Although care must be taken to limit pressure 
on the eye, which could worsen the injury.

occurred while he was fishing. After his hook became lodged 
in debris, he pulled forcefully on the line, causing the hook 
to dislodge and embed in his eyelid. The patient reported 
pain localized to the eyelid but denied any visual 
disturbances or direct eye involvement. On examination, a 
large fishhook embedded in the right upper eyelid was 
visualized (Image 1), Given the limited exam, POCUS of the 
right eye was performed and revealed a foreign body 
traversing the anterior chamber toward the lens, raising 
concern for globe injury (Video).

Ophthalmology was consulted, and a CT of the orbits 
was obtained to further evaluate the extent of the injury 
(Image 2). The following morning, the patient underwent 
surgical removal of the barbed fishing hook and repair of the 
globe. Three days later, he required a lensectomy due to 
rupture of the lens capsule.

DISCUSSION
Open globe injuries with retained intraocular foreign 

bodies are considered ophthalmologic emergencies.  
According to the National Library of Medicine, ocular 
trauma is the leading cause of monocular vision loss in the 
United States, with open globe injuries being a significant 
contributor to ocular morbidity and blindness. Recent 
epidemiological data estimate the incidence of open globe 
injuries in the U.S. at 4.49 per 100,000 population, with the 
associated economic burden—primarily from ED visits and 
hospital admissions—approaching $793 million.1 Fishing 
hooks are a well-documented cause of ocular trauma, 
particularly in recreational fishing accidents. The 
mechanism of injury often involves high-velocity retraction 
of the hook, which can lead to penetration of the eyelid, 
orbit, or even the globe.2-6

 
Image 1. Photo of a fishhook embedded in the right eyelid with 
concern for globe injury.  

Image 2. Computed tomography of the orbits, axial image of 
foreign body in anterior chamber of the right eye.  

 

Point-of-care ultrasonography is a valuable diagnostic 
adjunct in the evaluation of traumatic eye injuries. It offers 
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high sensitivity and specificity for identifying conditions 
such as lens dislocation, vitreous hemorrhage, globe rupture, 
and retrobulbar hematoma. While orbital CT and formal 
ophthalmologic evaluation remain the gold standard, 
POCUS is particularly useful when physical examination is 
limited by swelling, pain, or restricted eyelid movement.7-10 
However, caution must be exercised when using ultrasound 
in suspected globe injuries. Applying pressure to a 
compromised globe may lead to extrusion of intraocular 
contents and worsen the injury. Ultrasound should be 
avoided in the presence of clear clinical signs of globe 
rupture, including visible penetrating injury, vision loss, 
hyphema, or significant periorbital trauma.11,12

In this case, POCUS was used to differentiate an 
intraocular foreign body and globe injury from eyelid 
foreign body. While POCUS is not routinely recommended 
in cases of suspected globe rupture, when physical exam is 
unclear it may be a useful adjunct. The patient believed the 
injury was limited to the eyelid, and the physical exam 
allowed for the possibility that the globe was uninvolved. 
The ultrasound exam was performed quickly (< one 
minute), using a generous amount of gel and applying 
minimal pressure to avoid further injury. Point-of-care 
ultrasound aided in prompt diagnosis and escalation of care.

CONCLUSION 
 Point-of-care ultrasonography is a valuable diagnostic 

adjunct in the evaluation of traumatic eye injuries and useful 
when physical examination is limited. In this case, POCUS 
was used to differentiate an intraocular foreign body and 
globe injury from eyelid foreign body. While POCUS is not 
routinely recommended in cases of suspected globe rupture, 
when physical exam is unclear it may be a useful adjunct.   
 

Video. Point-of-care ultrasound video of the right eye with foreign 
body traversing the anterior chamber of the eye with concern 
for globe injury. The blue arrow shows the fishhook entering the 
anterior chamber and terminating just above the lens. The red 
arrow shows the posterior chamber. 

The authors attest that their institution does not require 
Institutional Review Board approval. Patient consent has been 
obtained and filed for the publication of this case report.
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Introduction: Lemierre syndrome is a rare but potentially severe thrombophlebitis of the internal 
jugular vein. It most often presents after oropharyngeal infection, likely stemming from anaerobic 
bacteria, commonly Fusobacterium necrophorum. The potential severity of this condition 
underscores the importance of early and accurate diagnosis. The gold standard diagnosis relies on 
computed tomography and blood cultures; however, point-of-care ultrasound offers a rapid and cost-
effective tool.  

Case Report: A 58-year-old woman with chronic obstructive pulmonary disease, migraines, and 
recent dental extractions presented with two days of worsening right-sided neck pain and swelling.  
She denied fever, chills, or recent upper respiratory symptoms. Examination revealed a tender 
anterior neck mass without airway compromise. Point-of-care ultrasound demonstrated a 1.22 x 
1.80 centimeters hyperechoic intraluminal mass within the right internal jugular vein with surrounding 
cobblestone edema; the external jugular vein and carotid artery were normal. Computed tomography 
imaging confirmed the diagnosis. Laboratory studies were unremarkable. Blood cultures were 
obtained, and empiric intravenous beta lactamase-resistant antibiotics was initiated. Anticoagulation 
was considered but not started.  

Conclusion: A delayed diagnosis of Lemierre syndrome is common, as its early presentations 
are commonly nonspecific. The classic triad is a recent oropharyngeal infection, internal jugular 
vein thrombosis, and septic emboli. The importance of early diagnosis and treatment cannot be 
overstated, as it improves outcomes while reducing costs and radiation exposure for the patient.  
Point-of-care ultrasound is a valuable first-line imaging modality for Lemierre syndrome. Its use in 
patients with symptoms such as unexplained neck swelling and tenderness can facilitate timely 
diagnosis and treatment, thereby averting serious adverse outcomes. [Clin Pract Cases Emerg Med. 
2026;10(3):258–261.]

Keywords: Lemierre syndrome; internal jugular thrombus; point-of-care ultrasound; case report.

INTRODUCTION 
Lemierre syndrome is a thromboembolic and septic 

complication most commonly caused by Fusobacterium 
necrophorum following oropharyngeal infections.1,2 The 
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classic triad includes recent oropharyngeal infection, internal 
jugular vein thrombosis, and metastatic septic emboli.1-3 While 
traditionally diagnosed through computed tomography (CT) 
imaging and blood cultures,3,4 the importance of point-of-care 
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What do we already know about this clinical 
entity? 
Lemeirre syndrome is a rare but severe 
thrombophlebitis of the internal jugular vein, most 
often presenting after oropharyngeal infection.

What makes this presentation of disease 
reportable?
This case report highlights point-of-care 
ultrasound (POCUS) findings in still image and 
video format, demonstrating results in real time.

What is the major learning point?  
POCUS is a versatile imaging modality that can 
expedite diagnosis in patients with suspected 
Lemierre syndrome.

How might this improve emergency medicine 
practice?  
Expedited diagnosis of Lemierre syndrome 
using POCUS could significantly decrease the 
chance of poor outcomes such as septic shock 
and Intensive Care Unit admission.

ultrasound (POCUS) has increased in emergency medicine 
due to its rapid, cost-effective bedside utility.5-7 Delayed 
diagnosis of Lemierre syndrome is associated with poor 
outcomes such as septic shock, intensive care unit admission 
and, in one study, a 30-day mortality rate of 2%.8 Additionally, 
analysis of 712 cases found that new thromboembolic 
complications, peripheral septic lesions, and even death were 
more prevalent in patients with delayed diagnosis.9

The treatment standard is currently intravenous antibiotics 
with anaerobic coverage, usually β-lactam and metronidazole.3 
The recommended duration of treatment is 3-6 weeks, 
including the transition to oral therapy.3  The role of 
anticoagulation remains controversial, and its use is deferred 
to physician evaluation in each case, with particular attention 
to those with extensive thrombosis or persistent septic 
emboli.5 Surgical drainage for abscess is occasionally done 
and is reserved for atypical cases.10 Considering the risks and 
nonspecific presentation, this case illustrates POCUS as a 
frontline diagnostic tool in Lemierre syndrome.

CASE REPORT
A 58-year-old woman with a history of chronic 

obstructive pulmonary disease, migraines, and recent dental 
extractions presented to the emergency department with two 
days of progressively worsening right-sided neck pain and 
swelling. She denied systemic symptoms such as fever, chills, 
or recent upper respiratory infections.  However, she did note 
an unexplained lung opacity seen on a recent shoulder 
radiograph, which was currently undergoing monitoring by 
her primary care physician. Physical examination revealed a 
tender, swollen anterior neck mass with mild pharyngeal 
erythema but no airway compromise or neurologic deficits.

A POCUS examination of the neck revealed a 1.22 × 1.80 
cm hyperechoic mass in the right internal jugular vein with 
surrounding cobblestone edema (Images 1 and 2).  

These findings were consistent with Lemierre syndrome, a 
type of septic thrombophlebitis specific to the internal jugular 
vein (Video). The external jugular vein and carotid artery 
appeared normal. The patient was admitted to the hospital and 
further diagnostic testing confirmed her initial diagnosis.

Laboratory results, including complete blood count, 
complete metabolic panel, and liver function tests, were within 
normal limits. Blood cultures were drawn to assess anaerobic 
pathogens, although the patient was given empiric intravenous 
beta lactamase-resistant antibiotics prior to blood culture 
results, with coverage tailored toward anaerobes. The blood 
cultures returned later as negative, displaying no growth. She 
was discharged on hospital day four and has had no further 
complications to date.  

DISCUSSION 
Lemierre syndrome presents a diagnostic challenge in the 

ED due to its rarity and nonspecific symptoms in the early 
stages.2,3,11 Although CT remains the gold standard for 
diagnosis, POCUS offers real-time vascular assessment and 
may provide earlier recognition, as demonstrated in this 
case.4,12,13 Point-of-care ultrasound shows high specificity and 
sensitivity to detect internal jugular vein thrombosis when 
performed by trained emergency physicians.5,6,14 It offers a 
low-cost, noninvasive, and rapid alternative when CT is not 
immediately available or when radiation exposure is a 
concern.5,6,12 Additionally, POCUS can help monitor the 
resultant treatment by evaluating the progression of the 
internal jugular vein thrombus.11 In this case, early bedside 
identification allowed for prompt initiation of antibiotics, 
preventing further complications such as sepsis, persistent 
emboli, and metastatic abscesses.11,15
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Image 1. Ultrasound measurement of the internal jugular vein 
demonstrating a 1.22 × 1.80 centimeters intraluminal hyperechoic 
thrombus in a 58-year-old woman who presented to the emer-
gency department with two days of progressively worsening right-
sided neck pain and swelling.

 
Image 2. Close-up ultrasound image highlighting the inter-
nal jugular vein thrombus (arrow) in a patient diagnosed with 
Lemierre syndrome.

Video. Point-of-care ultrasound neck examination. The anatomi-
cal structures of the internal jugular vein (white dotted circle) and 
carotid artery (red asterisk) are prominent. The thrombus within the 
internal jugular vein (red shadow) and cobblestone edema (yellow 
arrows), indicative of Lemierre syndrome, can also be seen.

CONCLUSION
Lemierre syndrome is a rare, life-threatening condition for 

which early diagnosis is central to improving patient outcomes. 
Early symptoms are nonspecific and can be easily overlooked. 
This case underscores the importance of point-of-care 
ultrasound in rapid diagnosis in the emergency department.
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Introduction: Brugada syndrome is an important differential diagnosis for unexplained sudden 
cardiac arrest, particularly in younger patients. The electrocardiographic (ECG) pattern characteristic 
of Brugada syndrome can be provoked by fever and may vary with changes in body temperature.  
Therefore, targeted temperature management following cardiac arrest may obscure the distinctive 
morphology, increasing the risk of misdiagnosis.  

Case Report: We report the case of a 44-year-old man who experienced out-of-hospital cardiac arrest 
due to ventricular fibrillation following influenza B infection. Initial evaluation revealed transient ST-
segment elevation in leads V1-V3, while coronary angiography and echocardiographic findings were 
normal. Although Brugada syndrome was suspected, the diagnosis was deferred because the ECG 
findings normalized during targeted temperature management at 36 °Celsius. However, after completion 
of temperature management, the patient developed a high-grade fever, accompanied by the emergence 
of a characteristic coved-type Brugada ECG pattern. Subsequent genetic testing identified a sodium 
channel protein type 5 subunit alpha mutation return, confirming Brugada syndrome.

Conclusion: Brugada ECG morphology can be affected by core temperature, and repeat 
electrocardiography during febrile episodes may be informative. [Clin Pract Cases Emerg Med. 
2026;10(3):262–265.]

Keywords: Brugada syndrome; cardiac arrest; targeted temperature management; intensive care 
medicine; case report.

INTRODUCTION
Brugada syndrome is a hereditary disorder that increases 

the risk of sudden cardiac arrest in young adults, with 
structurally normal hearts and preserved cardiac function.1-3 
Accurate diagnosis is crucial to prevent recurrent life-
threatening arrhythmias in patients and to assess familial risk, 
enabling primary prevention.  Diagnosis relies on a thorough 
medial history, family history, and a 12-lead electrocardiogram 
(ECG) showing a pseudo-right bundle branch block and 
ST-segment elevation in leads V1-V2. These ECG features 
may be absent initially and can be influenced by body 
temperature.4 Thus, patient temperature must be taken into 
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account when assessing for Brugada syndrome.  
Targeted temperature management is a standard 

intervention following cardiac arrest.5,6 Although the 
optimal target temperature remains unclear, strict fever 
prevention is widely recommended. This may obscure the 
Brugada ECG pattern in those cases where the pattern 
arises when the patient is febrile. We report a case of 
dynamic ECG changes associated with temperature 
fluctuations in a patient who experienced sudden cardiac 
arrest after fever due to influenza infection, leading to the 
diagnosis of Brugada syndrome.



Volume 10, No. 3: August 2026	 263	 Clinical Practice and Cases in Emergency Medicine

Kondo et al.	 Electrocardiographic Changes Related to TTM in Brugada Syndrome

CPC-EM Capsule

What do we already know about this clinical 
entity? 
Brugada syndrome is an arrhythmogenic 
disorder causing sudden cardiac arrest, with 
electrocardiogram patterns that can fluctuate and 
be exacerbated by fever.

What makes this presentation of disease 
reportable?
This case shows disappearance of a fever-
induced Brugada ECG pattern during targeted 
temperature management that reappeared during 
recurrent fever.

What is the major learning point?  
Brugada ECG patterns may normalize during 
targeted temperature management; repeat ECG 
after recurrent fever is essential for diagnosis.

How might this improve emergency medicine 
practice?  
Awareness that targeted temperature management 
can alter Brugada ECG patterns may prompt 
repeat ECG evaluation and reduce misdiagnosis.

CASE REPORT
A 44-year-old male was referred to our hospital due to 

out-of-hospital cardiac arrest. Four years prior, ECG and 
coronary computed tomography angiography revealed a right 
bundle branch block and myocardial hypertrophy. He took no 
medications on a regular basis. The day before presentation, 
he was diagnosed with influenza B infection and prescribed 
oseltamivir. He had no allergies and no family history of 
sudden death or cardiac disease. Emergency medical services 
noted the initial rhythm to be ventricular fibrillation. Return of 
spontaneous circulation was achieved with 1 mg of 
epinephrine and on the second defibrillation.  

On admission to the emergency department, he was 
hemodynamically stable and did not require vasopressors. His 
vital signs were as follows: heart rate, 97 beats per minute; 
blood pressure, 154/93 millimeters of mercury; and 
temperature, 38.2 ℃. He remained unconscious and required 
intubation for airway protection. His ECG showed ST-
segment elevation in V1-V3. See Image (a). Echocardiography 
demonstrated anterior wall hypokinesis without valvular 
abnormality, and coronary angiography was normal. Brugada 
arrhythmia was considered; however, the findings were 
insufficient for a definitive diagnosis, and takotsubo syndrome 
was initially suspected. Computed tomography of the head, 
chest and pelvis showed no notable abnormal findings, and 
laboratory tests were unremarkable.  

Because he was unable to follow commands, targeted 
temperature management at 36.0 ℃ was performed for 72 hours 
using an intravascular cooling device, Thermoguard XP (Zoll 
Medical Corporation, Chelmsford, MA). Throughout this time, 
ECG and echocardiography showed no significant abnormalities. 
Brugada syndrome remained a consideration due to his age and prior ST-segment elevation in V1-V3, but findings were 

inconclusive. During targeted temperature management, his ECG 
demonstrated normal sinus rhythm. See Image (b). After 
temperature management, he developed a temperature of 39.2 ℃, 
and his ECG revealed a definitive Brugada pattern with coved-
type ST-segment elevations—Image (c). 

The patient was suspected to have suffered a malignant 
arrhythmia secondary to Brugada syndrome triggered by 
fever resulting from influenza. Genetic testing was later 
performed to guide family screening and confirmed Brugada 
syndrome with a sodium channel protein type 5 subunit 
alpha (SCN5A) mutation.  

DISCUSSION
In this case the key finding was the presence of dynamic 

ECG changes associated with temperature fluctuations in a 
patient who experienced sudden cardiac arrest after fever due 
to influenza infection, leading to the diagnosis of Brugada 
syndrome. Along with sodium channel-blocking drugs, 
electrolyte disturbances, bradycardia, vagal stimulation, and 
certain psychotropic or recreational drugs, fever is recognized 
as one of the principal provoking factors for arrhythmias in 

Image. Electrocardiographic changes before, during, and after tar-
geted temperature management in a 44-year-old male with sud-
den cardiac arrest due to Brugada arrhythmia induced by fever:
(a) Before temperature management, showing ST-segment eleva-
tion in leads V1-V3 (arrows); (b) During temperature manage-
ment, showing normal sinus rhythm (arrows); (c) After temperature 
management, showing a coved-type Brugada electrocardiographic 
pattern with ST-segment elevation (arrows).
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Brugada syndrome and is considered particularly important 
because it can acutely predispose affected patients to sudden 
cardiac arrest.2,7 While previous reports have described 
fever-induced arrhythmias and ECG features, our case 
uniquely demonstrates normalization of a fever-provoked 
Brugada ECG pattern during targeted temperature 
management, followed by reinduction with recurrent fever. To 
our knowledge, this is the first report to describe a Brugada 
ECG pattern induced by influenza-associated fever that varied 
in response to subsequent changes in body temperature. 

An observational study reported that Brugada 
syndrome was most often recorded at mean temperatures of 
39 ℃ (range 38.4-40 ℃ ).8 This phenomenon is attributed 
to the fact that elevation of body temperature exacerbates 
dysfunction of cardiac sodium channels, particularly the 
voltage-gated sodium channel type 1.5 channel associated 
with SCN5A gene mutations, resulting in a further 
reduction in the sodium current.2 In light of these 
mechanisms, it is not surprising that, as observed in our 
case, lowering body temperature led to normalization of the 
characteristic ECG pattern. Targeted temperature 
management is one of the standard treatments for patients 
after cardiac arrest, and it is recommended to maintain 
body temperature below 37.7 ℃ during the first 72 hours.6 
Clinicians should recognize that Brugada patterns may 
normalize during targeted temperature management. 

Even in the absence of diagnostic ECG findings, repeated 
testing after targeted temperature management is 
recommended when Brugada syndrome is considered a 
possible cause of sudden cardiac arrest. Diagnosis of Brugada 
syndrome is important for both determining the indication for 
implantable cardioverter-defibrillator therapy in patients at 
high risk of cardiac arrest and enabling appropriate screening 
of family members. Survivors of cardiac arrest from Brugada 
arrhythmia are candidates for an implantable cardiac 
defibrillator. Furthermore, given the autosomal dominant 
genetic pattern, genetic counseling and mutation-specific 
genetic testing are recommended for first-degree relatives of 
patients with Brugada syndrome.9 In this case, positive genetic 
testing enabled appropriate counseling for family members. 
These findings underscore the importance of repeated ECG 
evaluation during the peri-temperature management period in 
patients with unexplained cardiac arrest.  

 
CONCLUSION

We present a rare case of an adult male in sudden cardiac 
arrest due to Brugada arrhythmia induced by fever from 
influenza B. The characteristic ECG pattern was only 
revealed after the patient was allowed to spike a fever. 
Repeated ECG evaluation during the peri-targeted 
temperature management period enabled diagnosis.  We 
recommend repeating the ECG while monitoring changes in 

body temperature during that period in patients with 
unexplained cardiac arrest, particularly in younger adults, to 
improve recognition of Brugada syndrome.  
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Introduction: Oropharyngeal myxedema is a rare presenting symptom of decompensated 
hypothyroidism that can mimic more common causes of sore throat. 

Case Report: We describe a case of an older woman who presented with throat pain and dysphagia, 
found to have soft palate edema on exam and imaging. Laboratory testing confirmed severe 
hypothyroidism, and her symptoms eventually resolved with thyroid hormone replacement therapy. 

Conclusion: This case highlights a rare and under-recognized presentation of a common 
endocrine disorder. Consider myxedema from severe hypothyroidism in patients with subacute 
oropharyngeal pain and swelling. Without early recognition and treatment, the patient is at risk for 
two life-threatening conditions: airway compromise from soft palate myxedema and progression of 
hypothyroidism to myxedema coma. [Clin Pract Cases Emerg Med. 2026;10(3):266–268.]

Keywords: airway; endocrinology; myxedema; thyroid; case report. 

INTRODUCTION
Hypothyroidism can be a challenging diagnosis to make 

from the emergency department (ED) because of nonspecific 
presenting symptoms.1 Subacute oropharyngeal myxedema is 
an unusual presenting symptom of decompensated 
hypothyroidism and may be incorrectly attributed to alternate 
pathology such as a mass lesion, infection, or angioedema. It 
can lead to life-threatening airway compromise if early 
intervention is not achieved.2–6 We present a case of soft 
palatal myxedema diagnosed on direct visualization and 
confirmed by fiberoptic laryngoscopy, computed tomography 
(CT), and thyroid function laboratory testing. In consultation 
with an endocrinologist the patient was discharged with 
resolution of symptoms on short-term outpatient follow-up 
underscoring the importance of early intervention. 

CASE REPORT
A 68-year-old woman with a past medical history of 

Graves disease status-post radioiodine ablation and 
hypertension presented to the ED with a “sore throat.” The 
patient reported she had a sensation that something was 

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

choking her and preventing her from being able to swallow 
comfortably. She stated that she was able to tolerate liquids 
without difficulty, but swallowing solids was challenging. 
She reported that this issue had been progressing for at 
least several weeks, but she was unsure of the exact 
timeline. She had not had any changes to her weight and 
denied shortness of breath, voice changes, or drooling. She 
denied any new medications or any history of medication 
or food allergies. In fact, she had run out of all her 
medications three months prior including amlodipine 10 mg 
and levothyroxine 137 micrograms (mcg).

The patient’s vital signs were as follows: temperature, 
97.2 °F (36.2 °C); heart rate, 68 beats per minute; blood 
pressure,130/69 millimeters of mercury; respiration, 16 
breaths per minute; and oxygen saturation, 100% on room air. 
Physical examination revealed a generally well-appearing 
woman in no apparent distress. She controlled her secretions 
and phonated appropriately. The oropharyngeal exam revealed 
soft palate edema, which limited view of the posterior 
oropharynx. The tongue was not edematous. Neck exam 
revealed no palpable goiter, lymphadenopathy, or masses. 
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What do we already know about this clinical 
entity? 
A well-known feature of decompensated 
hypothyroidism is myxedema deposition. 

What makes this presentation of disease 
reportable?
Isolated myxdema deposition in the soft palate has 
not been previously documented in the literature. 

What is the major learning point?  
Consider myxedema from decompensated 
hypothyroidism in patients presenting with 
oropharyngeal pain and/or swelling. 

How might this improve emergency medicine 
practice?  
This case of uncommon etiology of a common 
concern, sore throat, outlines diagnostics 
and treatment recommendations to prevent 
progression to airway compromise.  

Cranial nerve examination of nerves II-XII revealed no 
deficits. There was no stridor. The remainder of the patient’s 
examination did not reveal any abnormalities. 

To adequately visualize the posterior oropharynx and 
vallecula, fiberoptic laryngoscopy was performed. The uvula, 
epiglottis, arytenoids, and vocal ligaments were without overt 
edema. Computed tomography of soft tissue of the neck with 
intravenous contrast confirmed isolated soft palatal edema and 
mild uvular edema without additional involvement (Image). 
No masses were appreciated. 

Thyroid-stimulating hormone was markedly elevated at 
123.337 milliunits/liter (mU/L) (reference range 0.35-4.0 
mU/L) and free thyroxine (T4) was below normal limits at 0.3 
nanograms/deciliter (ng/dL) (0.8-2.0 ng/dL). The patient’s soft 
tissue edema was attributed to palatal myxedema deposition. 
In consultation with the endocrinology service, levothyroxine 
was restarted at one-half her original dose for one week, after 
which she was to resume her full dose. The patient ultimately 
attended a follow-up endocrinology appointment with the 
consulting endocrinologist five weeks later, at which time she 
was documented to have full resolution of her symptoms. 

DISCUSSION
The differential diagnosis for a sore throat in the ED is 

broad, but the most common causes of sore throat are 
infectious such as pharyngitis or odontogenic infections. In 
older adults, dysphagia from primary esophageal pathology, 

neuromuscular disorder, or a mass lesion are of increased 
concern. When edema of the oropharynx is appreciated, 
angioedema is also a consideration whether allergic, 
medication-related, or hereditary. 

Myxedema deposition into the oropharynx causing a 
presenting symptom of a sore throat is rare.2 To our 
knowledge, no other published cases that have described 
isolated soft palatal myxedema. Myxedema of the oropharynx 
can lead to respiratory failure and be acutely life-threatening, 
as detailed in several case reports, most typically published in 
the otolaryngology literature.3-6 For those at risk, myxedema 
deposition should be considered as part of the differential of 
sore throat, as early diagnosis and treatment will prevent 
progression and risk of airway compromise.

The prevalence of hypothyroidism in the United States is 
0.3-3.7%. Primary hypothyroidism from autoimmune 
thyroiditis, radioiodine ablation, thyroidectomy, or radiation 
effects are most common. Older, female patients with a history 
of autoimmunity are at particular risk.1 Presenting symptoms 
of hypothyroidism are nonspecific, making this a challenging 
diagnosis. Features such as skin changes, cold intolerance, 
weight gain, and mood lability are unlikely to lead to an ED 
visit. While symptoms such as shortness of breath, eyelid 
edema, constipation or paresthesia may result in an ED visit, a 
diagnostic challenge may remain. Classic physical findings 

Image. Soft palate swelling obliterating the space between the 
tongue and soft palate (arrow) in an older female patient who 
presented with a sore throat and was found to have myxedema 
deposition in the oropharynx. 
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including coarse skin, hair loss, periorbital edema, voice 
hoarseness, hypotension, and altered mentation may be 
present when further decompensation occurs. 

A less common physical exam finding in decompensated 
hypothyroidism is myxedema deposition, as in the case of our 
patient.1 Fiberoptic laryngoscopy in this case did not reveal 
evidence of posterior oropharyngeal edema; however, CT 
demonstrated edematous changes to the soft palate. If there is 
a suspicion for myxedema, thyroid testing to confirm clinical 
hypothyroidism should be sent. An elevated thyroid-
stimulating hormone is highly suggestive of hypothyroidism. 
A low T4 distinguishes clinical hypothyroidism from 
subclinical hypothyroidism. Additional testing may be 
necessary if thyroid nodules are present or secondary 
hypothyroidism is suspected, or if the patient has cardiac 
comorbidities or evidence of myxedema coma.1 

Hypothyroidism, in isolation, does not necessarily require 
hospitalization.1 In the context of oropharyngeal myxedema 
deposition, a thorough assessment of airway compromise is 
required. When subtle changes are appreciated on direct or 
fiberoptic visualization of the oropharynx or vallecula, 
consider a period of observation to monitor progression. In a 
patient with primary hypothyroidism who is appropriate for 
discharge, starting levothyroxine at 1.6 mcg/kilogram lean 
body mass is reasonable. In patients > 60 years of age or who 
have cardiac comorbidities, lower doses of 25-50 mcg/day can 
be initiated and up-titrated slowly over 6-8 weeks until goal 
dose is achieved. All patients require close endocrinologic 
follow-up for repeat lab testing within 6-8 weeks.1

CONCLUSION
Although rare, myxedema deposition and 

decompensated hypothyroidism should be considered in 
those with a subacute presentation of a sore throat, dyspnea, 
or voice changes. Confirmatory testing with thyroid- 
stimulating hormone and thyroxine levels should be sent. 
Endocrinology consultation and disposition should be 

considered carefully. Early recognition could prevent 
progression to possible airway compromise. 
 

Patient consent has been obtained and filed for the publication of 
this case report. 
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Introduction: Many emergency physicians will never perform a lateral canthotomy and cantholysis, 
and one-third of those who try will be unsuccessful at relieving the pressure that threatens 
permanent vision loss. This procedure is notoriously difficult and rare, but a recently proposed 
alternative—the vertical lid split—may be simpler and more effective. 

Case Report: We report the case of a 35-year-old woman with motor vehicle collision-related orbital trauma 
who presented to a community emergency department. Initially, she had intact vision and extraocular 
movements. Imaging showed a comminuted inferior orbital blowout fracture with retrobulbar hemorrhage, 
and the transfer process was initiated. However, after coughing she developed vision loss and elevated 
intraocular pressure. Lateral canthotomy and cantholysis was performed for suspected orbital compartment 
syndrome but did not fully address the elevated pressures or restore vision. The emergency physician then 
performed a vertical lid split procedure, which fully restored vision and normalized pressures. 

Conclusion: To the best of our knowledge, this is the first case report of orbital compartment 
syndrome to be treated with vertical lid split, and the first case report of any full-thickness eyelid 
incision technique being used for salvage of an unsuccessful lateral canthotomy and cantholysis; the 
result was excellent. [Clin Pract Cases Emerg Med. 2026;10(3):269–272.]

Keywords: trauma; ophthalmology; procedures; vertical lid split; orbital compartment syndrome; 
case report.

INTRODUCTION
Orbital compartment syndrome is a rare (about 1:1,000 

facial trauma cases), vision-threatening emergency, driven by 
accumulation of any substance within the rigid confines of the 
orbit.1,2 Most emergency department (ED) cases are due to 
trauma, and most of those are secondary to retrobulbar 
hematoma; other causes include air, edema, pus, tumors, or 
foreign bodies. Increasing pressure directly injures 
neurosensory structures and causes optic nerve and retinal 
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ischemia via limitation of arterial and venous flow. This 
progresses to irreversible vision loss within as little as one 
hour.3 It is a clinical diagnosis made from history, exam, and 
testing, including tonometry. 

Exam findings include proptosis, severe pain, a “hard 
eye,” ophthalmoplegia, abnormal pupillary light reflex, and 
relative afferent pupillary defect. There is progressive loss of 
color saturation, visual acuity and, finally, all light 
perception.1,4 Intervention should be considered when 
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What do we already know about this clinical 
entity? 
Orbital compartment syndrome is a vision-
threatening emergency. Lateral canthotomy with 
cantholysis has been the primary intervention.

What makes this presentation of disease 
reportable?
Successful decompression was obtained using a 
vertical lid split procedure, following failed 
lateral canthotomy with cantholysis.

What is the major learning point?  
The vertical lid split is an effective, potentially 
faster, and easier treatment for orbital 
compartment syndrome.  It can also be used as a 
salvage technique.

How might this improve emergency medicine 
practice?  
Knowledge of the vertical lid split could lead to 
improved success in treating orbital 
compartment syndrome.

pressures enter the 30-40 millimeters of mercury (mm Hg) 
range (reference range: 8-21 mm Hg). While pressure is one 
of the most useful metrics in guiding surgical decompression, 
clinical judgment is the ultimate factor.1,4,5 The most widely 
known intervention for treatment of orbital compartment 
syndrome is lateral canthotomy and cantholysis. Most (66%) 
emergent lateral canthotomy and cantholysis procedures for 
orbital compartment syndrome are performed by emergency 
physicians, rather than ophthalmologists; however, one-third 
of those attempts at relieving pressure using this technique in 
the ED are unsuccessful.6

Our multidisciplinary team of authors (military facial 
trauma surgeon, oculoplastic surgeon, emergency attending, 
emergency medicine (EM)/critical care fellow, and EM 
resident), have experienced that lateral canthotomy and 
cantholysis is challenging to perform in an edematous trauma 
patient with distorted anatomy using disposable tools. In our 
experience, this has been true for Special Operations Forces 
medics, experienced emergency physicians, and even 
ophthalmologists. Furthermore, even full cantholysis may still 
be inadequate at relieving sufficient pressure to prevent poor 
outcomes. More than six surgical interventions have been 
proposed for orbital compartment syndrome, one of which is 
gaining interest in the EM community.6–9

At a 2017 ophthalmic plastic and reconstructive surgery 
symposium, Dr. Roxana Fu proposed that the “vertical lid split” 
procedure (already used by oculoplastics surgeons) could be used 
for acute orbital compartment syndrome. In 2021 Drs. Fu and 
Elpers published a test of this hypothesis in cadavers with good 
results.7 That same year, 85% of surveyed ophthalmologists and 
emergency physicians reported that they had never heard of the 
vertical lid split for orbital compartment syndrome. And even 
after being educated on the technique, 83% said they would still 
choose to perform lateral canthotomy and cantholysis first.10 

To our knowledge, this is the first case report of the vertical 
lid split being used on a patient, and the first case report of any 
full-thickness eyelid incision technique being used to salvage a 
failed lateral canthotomy and cantholysis. Despite the skepticism 
expressed by ophthalmologists and emergency physicians in the 
2021 survey, the case we describe is possibly the scenario in 
which many emergency clinicians could use this technique.

CASE REPORT
A 35-year-old female presented to our community ED with 

isolated left orbital trauma after she struck her face during a 
motor vehicle collision. She had brief amnesia to the event but 
was fully oriented and neurologically intact. She had bruising, 
swelling, and a small laceration to her forehead and left upper 
eyelid. Vision, extraocular movements, and pupillary exam 
were normal. There was no fluorescein uptake or Seidel sign. 

Swelling and proptosis improved with ice. Computed 
tomography of the brain, face, and cervical spine 
demonstrated a left-sided comminuted inferior orbital blowout 

fracture with extensive intra/extraconal gas and blood, as well 
as retrobulbar hemorrhage contributing to significant proptosis 
of the eye. The extraocular muscles were superiorly displaced 
without appreciable herniation through the fracture. The globe 
was intact. Intraocular pressure was then checked and found to 
be 36 mm Hg (left) and 10 mm Hg (right).

Lateral canthotomy and cantholysis was considered but 
deferred as the patient had normal vision, minimal pain, 
improving proptosis, and intraocular pressure < 40 mm Hg. 
The lacerations were repaired, and transfer to a trauma center 
was initiated for facial surgery and ophthalmology. In the 30 
minutes that elapsed while awaiting transfer, the patient 
vomited. She immediately complained of severe left eye pain, 
and we noted increased swelling and proptosis. She was no 
longer able to open her left eye secondary to the swelling, and 
when her lids were manually retracted, she reported complete 
loss of light perception. 

Lateral canthotomy and cantholysis was attempted by the 
third-year EM resident and attending. The degree of proptosis 
and swelling made visualization of the canthal ligaments 
challenging. After cutting what we believed were the inferior 
and superior canthal ligaments, the patient did have transient 
improvement in her vision (able to see lights and shapes), but 
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shortly thereafter she lost it again completely. 
A vertical lid slit was then performed (Image). Both lids 

were anesthetized with lidocaine containing epinephrine. 
Using the scissors from a disposable laceration repair kit, a 
full-thickness 8-mm incision was made vertically through the 
upper eyelid, 4 mm from the lateral canthus. Vision was not 
restored; thus, another 7 mm cut was made to the lower lid, 4 
mm from the lateral canthus. The patient had improvement in 
her vision within 30 seconds. At this time the transport team 
arrived, and she was transported. 

On arrival to the trauma center, she was evaluated by 
ophthalmologists, who found her visual acuity to be 20/400 
(left eye), 20/20 (right eye), and intraocular pressures 24 mm 
Hg (left eye) and 22 mm Hg (right eye). She was admitted for 
nausea and pain control. Upon discharge, her left eye pressure 
was 21 mm Hg, and her visual acuity was 20/20. She was 
given ophthalmology follow-up for lid repair and plastic 
surgery follow-up for her fractures.

DISCUSSION
To our knowledge, this is the first published case of the 

vertical lid split being performed in an emergency setting, and 
in this case the patient went from no light perception to a full 
restoration of her normal vision. Prior to attempting the vertical 
lid split, the experienced EM team (who had performed multiple 
lateral canthotomy and cantholysis procedures on living 
patients, as well as procedures on cadaveric models) attempted 
the current “standard,” achieving only partial improvement in 
pressures and only transient improvement in vision. 

Vertical lid split, a procedure that involves lysis of the 

upper and lower eyelids, has traditionally been used by 
ophthalmology for increased access to the orbit. Subsequent 
cadaveric evidence demonstrated that it could be used to 
address orbital compartment syndrome and that the lysis of both 
eyelids (vertical lid split) was superior to isolated lysis of the 
lower lid (“one-snip”), while providing an additional 10 mm 
Hg-reduction in intraocular pressures.9,11–13 To perform the 
technique, local anesthesia is infiltrated and full-thickness, 
vertical incisions are made through both upper and lower 
eyelids with scissors to completely transect the tarsal plates 
(8-10 mm for the upper eyelid and 7-8 mm for the lower eyelid) 
approximately 4 mm from the lateral canthus (Figure). 

Incised layers include skin, orbicularis oculi muscle, the 
dense tarsal plate, and conjunctiva. Incisions here are relatively 
safe and easily repaired by a surgical subspecialist with good 
cosmetic outcomes. In our case, the ophthalmologists at the 
trauma center were impressed with the technique and were not 
critical of this approach. 

Based on our collective experience with hundreds of 
lateral canthotomy and cantholysis procedures and vertical lid 
splits performed or repaired, and > 1,000 trauma resuscitations 
in the ED, we believe the vertical lid split is faster, simpler, 
and more reliable in the emergency setting than lateral 
canthotomy and cantholysis. Furthermore, a cadaveric study 
showed it was non-inferior at pressure reduction.7 “Time is 
vision” in orbital compartment syndrome, and these patients 
may have other time-critical pathology; a more efficient 
procedure allows the team’s attention to shift more quickly to 
the patient’s other treatment priorities.

 

Image. The upper- and lower-lid incisions from the vertical lid 
split can be appreciated (1: green arrows), as well as the lateral 
canthotomy and cantholysis incision (2: blue arrow). Image A was 
obtained after the patient arrived at the trauma center, and swell-
ing was significantly decreased. Images B and C were obtained 
on a follow-up visit with ophthalmology on days 4 and 38 after the 
procedure, before surgical repair.

Figure. Location of incisions for vertical lid split procedure and 
lateral canthotomy and cantholysis. 

 

 

Incision location for vertical lid split: Upper lid 8-10 mm long incision, 4mm from lateral canthus, 
lower lid 7-8 mm long incision, 4 mm from lateral canthus 

Incision for lateral canthotomy (solid line) and cantholysis (dashed line)  

8-10 mm 

7-8 mm 

4 mm 
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In our experience, we have seen emergent lateral canthotomy 
and cantholysis performed by emergency physicians, 
ophthalmologists, and oral and maxillofacial surgeons. The 
procedures take over 10 minutes, requiring multiple cuts, 
rechecking pressure, more cuts, and often result in failure. 
Sometimes, with experienced clinicians and more ideal anatomy, 
lateral canthotomy and cantholysis can be less protracted, but for 
many emergency physicians this is a once-in-a-career procedure. 
A final advantage is that a fast, simple, and more intuitive 
procedure may increase clinician comfort and the likelihood of 
actually initiating the procedure. A British survey showed that 
many emergency clinicians would prefer to pursue other testing 
or delay intervention for specialist involvement rather than 
attempting to perform lateral canthotomy and cantholysis, citing 
lack of knowledge and comfort in performing the procedure.14 

Disadvantages of the vertical lid split are similar to those 
of lateral canthotomy and cantholysis. Incomplete cuts can fail 
to relieve the pressure, and an errant instrument could damage 
the globe. Postprocedural complication would mostly be 
caused by failure to follow-up for subspecialist repair in a 
timely manner (5-7 days). Complications include entropion, 
ectropion, cosmetic defects, scarring, and potential need for 
revision surgery. Finally, given how entrenched the lateral 
canthotomy and cantholysis technique is in EM education, 
clinicians may still be hesitant to perform the vertical lid split. 
Hopefully, this case will help clinicians feel more comfortable 
with this technique as either a primary or salvage procedure.

CONCLUSION
This is the first documented case of the vertical lid split 

being used for orbital compartment syndrome. The speed and 
ease of the procedure and successful restoration of vision after 
an unsuccessful lateral canthotomy and cantholysis reinforce 
its role in an emergency physician’s skillset. Treating orbital 
compartment syndrome may be a once-in-a-career experience 
for many emergency physicians, and the evidence shows there 
is room for improvement in our current approach. This case 
may represent a potential paradigm shift in the treatment of 
orbital compartment syndrome.

Patient consent has been obtained and filed for the publication of this 
case report. 
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Introduction: Hyperkalemia is a common and potentially life-threatening complication of end-
stage renal disease, often producing nonspecific symptoms but profound cardiac effects. While 
nonadherence and dietary indiscretion are typical precipitants, clinicians must also consider the 
adequacy and effectiveness of dialysis.

Case Report: We report a patient with end-stage renal disease on thrice-weekly hemodialysis who 
presented with significant bradycardia and altered mental status. Initial prehospital electrocardiogram 
(ECG) was suspicious for acute coronary syndrome after automated ECG interpretation suggested 
anterior ST-segment elevation. In the emergency department, the patient was in a junctional 
escape rhythm with diffuse peaked T-waves. Serum potassium was 7.8 millimoles per liter with 
concomitant uremia. Despite administration of potassium-shifting therapies bradycardia persisted, 
and temporary pacing attempts failed. An epinephrine infusion was initiated while arranging for 
emergent hemodialysis. Following dialysis, the potassium normalized, cardiac conduction returned to 
sinus rhythm, and the patient’s mental status improved. In the absence of missed dialysis sessions, 
increased potassium intake, or access site dysfunction, nephrology determined the likely etiology to be 
dialysis access recirculation from improper cannulation.

Conclusion: Dialysis recirculation is an uncommon but important cause of inadequate clearance 
leading to life-threatening hyperkalemia. Clinicians should consider this mechanism when confronted 
with otherwise unexplained electrolyte derangements in compliant dialysis patients. [Clin Pract 
Cases Emerg Med. 2026;10(3):273–276.] 

Keywords: hyperkalemia; dialysis; recirculation; case report. 

INTRODUCTION
In patients with end-stage renal disease, hyperkalemia is a 

common and dangerous metabolic disturbance. While 
nonadherence to therapy and dietary indiscretion are frequent 
contributors, it is also important to consider the adequacy and 
efficacy of the patient’s dialysis therapy. Dialysis access 
recirculation is a phenomenon in which dialyzed blood is 
siphoned into the dialysis circuit instead of the systemic 
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circulation, causing a mixing of dialyzed with undialyzed 
blood to enter the dialyzer. This leads to poor clearance of 
electrolytes such as potassium and uremic toxins. While some 
degree of access recirculation can be expected, complete 
recirculation is rare and not commonly encountered.

The clinical presentation of hyperkalemia is often subtle 
and nonspecific, but the associated cardiac consequences may 
be sudden and lethal. Certain electrocardiogram (ECG) 
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What do we already know about this clinical 
entity? 
Patients on chronic dialysis are at high risk for 
developing hyperkalemia, and physicians often 
assess risk by screening for missed dialysis sessions.

What makes this presentation of disease 
reportable?
This case highlights ineffective dialysis clearance 
as the cause of hyperkalemia resulting from poor 
needle placement during dialysis.

What is the major learning point?  
Physicians should include dialysis access 
recirculation in their differential diagnosis and 
assess the possibility by examining the fistula and 
needle-access sites.

How might this improve emergency medicine 
practice?  
Assessment of dialysis access sites could lead to 
quicker diagnosis of hyperkalemia in the setting 
of an undifferentiated critically ill patient on 
chronic dialysis.

changes such as a widened QRS complex and hyperacute 
T-waves are classically associated with hyperkalemia, but 
ECG changes often evolve with the degree of hyperkalemia. 
Here we present a case of a patient who was adherent to 
dialysis and presented with an unusual presentation of an 
uncommon etiology for hyperkalemia. It was ultimately 
determined to be due to dialysis access recirculation. The 
patient improved after receiving effective dialysis inpatient.

CASE REPORT
A 56-year-old patient with a past medical history of IgA 

nephropathy and end-stage renal disease, status post failed 
kidney transplant, on outpatient hemodialysis three times a 
week via a left radiocephalic arteriovenous (AV) fistula, called 
emergency services for chest pain and a sensation of dying. 
Prehospital responders activated an ST-elevation myocardial 
infarction (STEMI) alert after the automated ECG report 
indicated ST-elevations in V4–V6 (Image 1). The patient 
arrived at the emergency department (ED) somnolent but 
arousable to painful stimuli. The initial vital signs were 
significant for bradycardia with a heart rate of 22 beats per 
minute. The ECG on arrival to the ED revealed bradycardia 
with a junctional escape rhythm and diffuse peaked T-waves 
(Image 2). 

The initial laboratory studies were significant for 
potassium, 7.8 millimoles per liter (mmol/L) (reference range: 
3.5-5.1 mmol/L); and blood urea nitrogen, o202 milligrams 
per deciliter (mg/dL) (7-19 mg/dL). Notably, the serum 
troponin was normal, further lowering the concern for acute 
coronary syndrome. The hyperkalemia was temporized with 
insulin, albuterol, and calcium gluconate. Given persistent 
bradycardia and altered mental status, an epinephrine infusion 
was initiated. Percutaneous and transvenous pacing were 
attempted but failed to capture. Nephrology was consulted to 
initiate emergent dialysis, and the patient was transferred to 
the intensive care unit (ICU) for further management.

In the ICU, the patient underwent emergent dialysis with 
a decrease in potassium to 3.5 mmol/L and blood urea 
nitrogen to 81 mg/dL. The patient’s mental status 
significantly improved, and bradycardia resolved. On further 
history-taking and chart review, we found that the patient 

was entirely adherent to the dialysis schedule with no missed 
sessions in the prior six months. There were no concerns for 
increased dietary potassium intake, new infections, 
nephrotoxin ingestion, or other causes for the elevated 
potassium and blood urea nitrogen. On further review, the 
patient’s last fistula-adequacy check via dialysis clearance 
measurements two weeks prior was normal, and an 
ultrasound of the fistula while admitted showed patent and 
normal flow. The case was then discussed with an 
interventional nephrologist who, based on review of the 
fistula and skin puncture sites, determined that the 
hyperkalemia and uremia were likely related to poor 
cannulation and needle placement. The patient was 
discharged in stable condition after two full dialysis 
sessions. The final diagnosis was hyperkalemia secondary to 
dialysis recirculation.

DISCUSSION
Patients on chronic dialysis are at high risk for the 

development of severe hyperkalemia, which is often attributed 
to dietary potassium indiscretion and nonadherence to dialysis 
sessions. As seen here, hyperkalemia can manifest as a 
multitude of nonspecific symptoms and present with evolving 

 
Image 1. Initial electrocardiogram of patient showing automated 
machine read for an ST-elevation myocardial infarction.
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and dynamic ECG findings. Our patient’s ECG initially 
indicated concerns for acute coronary syndrome with 
nonspecific ST-segment elevations and hyperacute T-waves 
with eventual progression toward a junctional escape rhythm. 
These ECG changes seemed to correlate more with varying 
degrees of hyperkalemia; however, it was not a consistent 
representation of actual potassium levels.1 A recent meta-
analysis of current common practices in the management of 
hyperkalemia supports the use of intravenous (IV) insulin, IV 
beta-agonist, and inhaled beta-agonist. No significant benefit 
was observed with the use of sodium bicarbonate or calcium.2 
This serves as a good review and understanding of the 
ongoing discussion on the presentation and management of 
hyperkalemia in the acute setting.

This case also serves as a reminder of the important 
factors to evaluate for patients with end-stage renal disease. 
Physicians will almost always assess for dialysis adherence, 
but it is also important to evaluate for dialysis adequacy. 
While factors such as an ineffective dialysis prescription can 
contribute, we present a case in which the patient’s dialysis 
was inadequate due to the phenomenon of dialysis access 
recirculation (Figure). The most common causes of access 
recirculation are high-grade venous stenosis in the dialysis 
access, inadequate blood flow rate in the undialyzed side of 
the dialysis circulation, and improper needle placement by 
hemodialysis staff.3 Improper needle placement is often seen 
in the form of placing of misdirecting or placing the needles 
too close together when cannulating the fistula. This 
ultimately leads to ineffective clearance of the blood. It is 
important to evaluate the skin and needle placement when 
evaluating for recirculation. 

The National Kidney Foundation’s Kidney Disease 
Outcome Quality Initiative recommends that the length 
between needle placement should be at least 3-5 cm to 
minimize risks of aneurysm formation; however, it does not 
specify whether this distance decreases recirculation rates. 
Additionally, it is recommended that the cannulation site be at 

least 8-10 cm in length, to allow multiple cannulation sites 
along the fistula and decrease the risk of developing 
aneurysms, hematomas, and infection.4 In our review, we were 
not able to find any reports of acute severe hyperkalemia 
attributed to dialysis recirculation from improper AV fistula-
needle placement. We did identify one case report of severe 
recirculation in a mature AV fistula with proven good flow. 
However, it was attributed to the development of a collateral 
vessel as opposed to improper needle placement.5 

In the case presented here, there were no concerns for 
missed dialysis sessions, anatomical aberrancies, or flow 
dysfunction. Our patient had also passed an adequacy check 
about two weeks prior to his presentation and again two weeks 
after being discharged. After ruling out other common causes, 
the diagnosis was made of dialysis recirculation due to 
improper needle placement. To detect recirculation sooner, it 
is recommended to monitor small solute clearance by 
measuring urea. Urea is preferred due to its ease of 
measurement and ability to move freely through the dialyzer 
membrane. Some studies also suggest that improved dialyzer 
clearance has been strongly correlated with reduced mortality. 
Accordingly, the National Kidney Foundation guidelines 
recommend monthly dialysis adequacy checks via urea 
clearance monitoring if there are concerns about inadequate 
dialysis or access dysfunction.6 Given this, it is important to 
consider access recirculation as a possible cause of electrolyte 
imbalances or other presentations of inadequate dialysis.

 
Image 2. Patient’s electrocardiogram on arrival to the emergency 
department showing a junctional escape rhythm.

 

Figure. Diagram illustrating dialysis recirculation. Poor needle 
placement can lead to dialyzed blood being siphoned back into 
the circuit as opposed to systemic circulation.
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CONCLUSION
This case highlights the manifestations of ineffective 

dialysis and the sequelae of hyperkalemia. Given that 
hyperkalemia often presents asymptomatically or with 
nonspecific symptoms, it is important to be vigilant and 
suspicious for hyperkalemia in patients on chronic dialysis. 
While hyperkalemia is classically associated with a wide QRS 
interval and peaked T-waves, it has variable presentations, 
including STEMI mimics as well as other arrhythmias. In 
parallel with evaluating for other causes of otherwise 
unexplained hyperkalemia, it remains important to assess both 
dialysis attendance and effectiveness in patients with end-
stage renal disease on chronic dialysis. Dialysis recirculation 
is a risk for all patients on chronic dialysis, and clinicians 
should be mindful to evaluate for correct needle placement.

Patient consent has been obtained and filed for the publication of 
this case report. 
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Introduction: Cardiac arrest in the setting of cocaine use portends high morbidity and mortality 
secondary to its powerful sodium channel blockade effects. Intravenous (IV) lipid emulsion has long 
been used as a rescue therapy in lipophilic toxicities.

Case Report: We report a case in which IV lipid emulsion was used to successfully stabilize a 
patient who suffered cocaine-associated, out-of-hospital cardiac arrest.

Conclusion: Intravenous lipid emulsion was used in the successful resuscitation of a cocaine 
overdose and could be considered for use in patients with cocaine-associated cardiac arrest. [Clin 
Pract Cases Emerg Med. 2026;10(3):277–279.] 

Keywords: cocaine; overdose; intravenous lipid emulsion; case report. 

INTRODUCTION
Cocaine is a potent lipophilic sodium channel blocker and 

dopamine reuptake inhibitor. The resultant sodium blockade 
combined with an increase in circulating catecholamines can 
lead to life-threatening consequences, primarily dysrhythmias. 
This risk is further compounded by cocaine’s local anesthetic 
effects, which theoretically blunt impulse conduction and 
amplify the likelihood of dysrhythmias.1 Intravenous (IV) 
lipid emulsion exploits the lipophilic nature of various toxic 
substances by creating a lipid sink.2 While it has been 
researched in the context of anesthetic toxicity, IV lipid 
emulsion may theoretically be effective in cocaine toxicity via 
the same mechanism.

CASE REPORT
A male in his early 30s with no significant past medical 

history presented to the emergency department (ED) after a 
witnessed cardiac arrest. Bystanders initiated cardiopulmonary 
resuscitation (CPR) after he exhibited an abrupt change in 
mental status and was found to be pulseless. Acute substance 
intoxication was suspected. Emergency medical services were 
summoned, and the patient was transported to the ED while 
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the paramedics delivered compressions via a Lund University 
Cardiopulmonary Assist System. They had already 
administered 4 mg of IV naloxone and five 1-mg doses of IV 
epinephrine (0.1 mg per milliliter [mL]). 

Upon arrival, the patient’s initial cardiac rhythm was a 
wide complex pulseless electrical activity (PEA). He was 
intubated and received 50 milliequivalents (mEq) of IV 
sodium bicarbonate to address the wide complex PEA. A 
point-of-care basic metabolic panel lab revealed no significant 
electrolyte abnormalities. On the next pulse check, the patient 
achieved return of spontaneous circulation (ROSC). The 
immediate post-ROSC electrocardiogram (ECG) is shown 
below (Image 1). 

Given the high suspicion of ingestion, he received an 
additional 4 mg of IV naloxone, and a nasogastric tube was 
placed for the administration of activated charcoal. The 
patient’s family arrived and confirmed that he had rapidly 
ingested a large quantity of cocaine mixed in water. Shortly 
thereafter, he lost pulses again, and CPR was resumed. He 
received an additional 50 mEq of IV sodium bicarbonate and 
1 mg of IV epinephrine (0.1mg/mL), which resulted in a 
second ROSC.
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What do we already know about this clinical 
entity? 
Intravenous (IV) lipid emulsion therapy serves as 
a “lipid sink” to treat cardiac instability caused 
by lipophilic drug toxicity, reducing free drug 
bioavailability.

What makes this presentation of disease reportable?
Use of IV lipid emulsion therapy contributed to a 
neurologically intact outcome in a patient presenting 
with cardiac arrest due to cocaine toxicity.

What is the major learning point?  
Intravenous lipid emulsion is an available 
adjunct for treating cocaine-induced cardiac 
complications, such as bradycardia and 
circulatory collapse.

How might this improve emergency medicine 
practice?  
Clinicians could consider IV lipid emulsion 
therapy in the resuscitation of critically ill 
patients experiencing cocaine overdose.

In the setting of recurrent cardiac arrest and severe 
cardiovascular instability with a history of cocaine ingestion, 
IV lipid emulsion therapy was initiated. During the initial 20% 
IV lipid emulsion bolus (1/5 mL per kilogram (kg) of ideal 
body weight given over 1 minute), the patient briefly lost 
pulses again. He was stabilized following a third bolus of 50 
mEq of IV sodium bicarbonate, 1 mg of IV epinephrine (0.1 
mg/mL), and the initiation of the post-bolus 20% IV lipid 
emulsion infusion (0.25 mL/kg/minute for 1 hour). Image 2 
shows the subsequent ECG after emergent stabilization.  

Pertinent lab findings revealed an unremarkable complete 
blood count, lactate of 27.0 millimoles per liter (mmol/L) 
(reference range: 0.5-1.6 mmol/L), and pH of 6.79 (7.35-
7.45). Blood chemistry was as follows: sodium, 139 mmol/L 
(130-143 mmol/L); potassium, 5.6 mmol/L (3.2-4.8 mmol/L); 
anion gap, 24 (3-11); creatine, 1.25 mg per deciliter (dL) 
(0.5-1.5 mg/dL), and phosphorus, 8.4 mg/dL (2.5-5.0 mg/dL). 
However, the laboratory noted that significant lipemia might 
have affected the results. Blood ethanol level was 35 mg/dL (< 
10 mg/dL), and urine drug screen was positive for cocaine, 
ethanol, and tetrahydrocannabinol.

The patient was admitted to the intensive care unit. His 
hospital course was complicated by a brief period of 
hemodialysis due to anuric renal failure, but he eventually 
made a full recovery. He was discharged home independently 
after several weeks of hospitalization. 

DISCUSSION
Intravenous lipid emulsion therapy has served various 

clinical purposes since its introduction in 1962, ranging from 
propofol formulation to total parenteral nutrition 
compounding. However, it emerged as a treatment for 
lipophilic overdoses in the late 1990s.3,4 While IV lipid 
emulsion is known for its effectiveness in management of 
local anesthetic systemic toxicity, it has additionally been 
reported as effective in treating overdoses of antipsychotics, 

antidepressants, antidysrhythmics, calcium channel blockers, 
and cocaine.5-8 The precise mechanism of action of IV lipid 
emulsion is not entirely understood, although the lipid sink 
theory remains the leading hypothesis. This theory proposes 
that introducing a volume of lipids provides an alternative 
binding surface for lipophilic substances, thereby sequestering 

 
Image 1. Initial electrocardiogram showing an irregular wide com-
plex bradycardia at a rate of 50 beats per minute, QRS duration of 
165 milliseconds, and prominent R wave in aVR (arrow).

 
Image 2. Electrocardiogram after stabilization showing a sinus 
rhythm with a rate of 111 beats per minute, QRS duration of 89 
milliseconds, and resolution of prominent R wave in aVR.
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them from their active states.2

Cocaine is a highly lipophilic substance and a potent, 
dose-dependent sodium channel blocker.9 The resulting sodium 
channel blockade, combined with a concomitant catecholamine 
surge, can lead to life-threatening arrhythmias—particularly in 
cases of massive ingestion—as demonstrated in this case. Other 
case reports have documented the successful use of IV lipid 
emulsion in patients exhibiting cardiovascular instability 
following cocaine use; however, these presentations were 
typically marked by tachyarrhythmias, in contrast to the 
bradycardia observed in our patient.6-8

Although it did not delay the administration of IV lipid 
emulsion, bedside discussion occurred regarding the patient’s 
bradycardia, given that cocaine classically induces 
tachycardia. Consideration was given to the possibility of 
polysubstance overdose or the ingestion of a different agent, 
such as a beta-blocker, which more typically causes 
bradycardia. The patient’s family remained adamant that only 
cocaine and a small amount of alcohol had been ingested prior 
to the cardiac arrest. A comprehensive serum drug screen was 
ordered but not completed until late in the hospital course, at 
which point acute ingestants from the initial presentation were 
no longer detectable.

A literature review revealed few case reports of 
bradycardia associated with cocaine use; however, those 
reports are largely limited to discussion of baseline 
bradycardia as a marker of chronic use rather than acute 
intoxication.10-12 The sodium channel blocking effects of 
cocaine may explain this finding supported by the prolonged 
QRS and prominent R wave in aVR.13 As a class 1 sodium 
channel blocker, cocaine can slow cardiac conduction by 
decreasing both the slope and amplitude of phase 0 of the 
myocyte action potential.14 Further, sodium channel blockade 
predominates over sympathomimetic stimulation in high 
cocaine doses producing bradycardia and wide complex 
dysrhythmia.15 Additionally, acidosis and concurrent alcohol 
use (producing cocaethylene) can intensify the sodium 
channel blockade.15 

CONCLUSION
Management of cocaine-associated cardiac arrest presents 

many challenges due to its multiple toxic effects on the 
cardiovascular system, particularly in the setting of massive 
ingestion. Intravenous lipid emulsion therapy can be used as a 
lipid sink to help stabilize these patients, especially in the 
setting of wide complex dysrhythmia or cardiovascular 
instability not responding to typical interventions.

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: Wolff-Parkinson-White syndrome is a congenital conduction disorder involving 
an accessory pathway that predisposes patients to reentrant tachyarrhythmias and, in rare 
cases, sudden cardiac death. While often asymptomatic, it may predispose patients to serious 
tachyarrhythmias, particularly under conditions that enhance atrioventricular (AV) conduction. Risk 
stratification using noninvasive and invasive tools such as electrophysiologic studies is critical 
to identifying high-risk individuals and guiding treatment decisions such as catheter ablation. 
Pharmacologic agents that alter autonomic tone may unmask latent pre-excitation. Dicyclomine, an 
anticholinergic agent used for gastrointestinal disorders, is not an AV-nodal blocking drug but exerts 
vagolytic effects that can increase sinus rate and AV nodal conduction. Dicyclomine’s vagolytic 
effects and potential for interaction with other proarrhythmic drugs warrant caution in patients with 
conduction abnormalities, structural heart disease, or autonomic sensitivity. 

Case Report: We report a case of a 36-year-old male who presented to the emergency department 
with abdominal symptoms and was incidentally found to have Wolff-Parkinson-White pattern 
following administration of intramuscular dicyclomine. 

Conclusion: This case highlights the potential importance of cardiac monitoring, even in patients 
with non-cardiac chief complaints, particularly when anticholinergic agents are administered. [Clin 
Pract Cases Emerg Med. 2026;10(3):280–283.]

Keywords: Wolff-Parkinson-White; dicyclomine; arrhythmias; case report. 

INTRODUCTION
Wolff-Parkinson-White syndrome is a congenital cardiac 

conduction disorder characterized by the presence of an 
accessory pathway between the atria and ventricles, 
predisposing individuals to reentrant tachyarrhythmias and, in 
rare cases, sudden cardiac death.1,2 While many individuals 
with the disorder are asymptomatic, even silent or intermittent 
pre-excitation patterns carry the potential for life-threatening 
arrhythmias, particularly under conditions that stimulate 
sinoatrial node activity and impede atrioventricular (AV) 
conduction.3,4 Risk stratification through both invasive and 
noninvasive modalities, such as electrophysiologic studies, 
remains essential in identifying high-risk patients and guiding 
definitive therapies like catheter ablation.5,6 
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Despite improved diagnostic tools and curative 
interventions, the intersection between pharmacologic agents 
and pre-existing conduction disorders remains an under-
recognized hazard in clinical practice. Dicyclomine, a 
commonly prescribed anticholinergic agent used to treat 
gastrointestinal motility disorders, may pose a unique risk. 
While not an AV-nodal blocking agent and not classically 
associated with malignant arrhythmias, dicyclomine exerts 
vagolytic effects that increase sinoatrial node activity 
automaticity and AV nodal conduction.7 These autonomic 
effects raise a theoretical concern that anticholinergic 
medications could unmask latent ventricular pre-excitation, 
particularly in populations with structural heart disease, 
conduction abnormalities, or autonomic sensitivity.8,9,10 
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CPC-EM Capsule
What do we already know about this clinical 
entity? 
Medications contraindicated in Wolff-Parkinson-
White are atrioventricular (AV) nodal blocking 
agents, which  increase the risk of arrhythmias.

What makes this presentation of disease 
reportable?
We report the incidental identification of a 
Wolff-Parkinson-White pattern following 
intramuscular dicyclomine administration.

What is the major learning point?  
Anticholinergic agents may unmask latent 
ventricular pre-excitation through vagolytic 
enhancement of sinoatrial node activity and AV 
node conduction.

How might this improve emergency medicine 
practice?  
Clinician should be aware of how autonomic 
modulation may reveal latent conduction 
abnormalities during routine care.

This case report describes the incidental identification of a 
Wolff-Parkinson-White pattern following intramuscular 
dicyclomine administration. The novelty of this case lies not 
in the diagnosis of Wolff-Parkinson-White  itself but in the 
temporal association between anticholinergic exposure and the 
unmasking of pre-excitation. This report serves as a 
hypothesis-generating observation rather than evidence of a 
causal relationship. 

CASE REPORT
A 36-year-old male with no previous medical history 

presented to the emergency department with a five-day history 
of cramping periumbilical abdominal pain and diarrhea. The 
patient reported minimal relief with over-the-counter bismuth 
subsalicylate. He denied fever, chills, nausea, vomiting, 
lightheadedness, dizziness, weakness, or shortness of breath. 
On initial evaluation, his vital signs were as follows: heart 
rate, 90 beats per minute; respiratory rate, 16 breaths per 
minute; blood pressure, 145/88 millimeters of mercury; 
oxygen saturation, 98% on room air; and temperature, 98.3 
°Fahrenheit. Physical examination revealed a soft abdomen 
with minimal periumbilical tenderness. 

A peripheral intravenous line was established, and the 
patient was placed on continuous cardiac monitoring and pulse 
oximetry while awaiting physician evaluation. Initial rhythm 
on the cardiac monitor showed normal sinus rhythm. The 
complete blood count was within normal limits, showing no 
leukocytosis. The complete metabolic panel showed normal 
electrolytes, including a potassium level of 4.3 
milliequivalents per liter (mEq/L) (reference range: 3.5-5.0 
mEq/L) and a sodium level of 135 mEq/L (135-145 mEq/L). 
The serum magnesium level was also normal at 2.0 mEq/L 
(1.5-2.4 mEq/L). 

The patient received 20 milligrams of intramuscular 
dicyclomine. Following administration, a change in cardiac 
rhythm was observed on the monitor. A 12-lead 
electrocardiogram (ECG) was performed and demonstrated 
delta waves concerning for Wolff-Parkinson-White pattern 
(Image). A high-sensitivity cardiac troponin was then 
obtained, measuring 8 picograms per milliliter (pg/mL). A 
repeat troponin two hours later was 9 pg/mL (< 20 pg/mL for 
men). Both values were interpreted as negative per 
institutional assay standards.

Repeat clinical assessment revealed no development of 
cardiovascular symptoms, including chest pain, palpitations, 
shortness of breath, lightheadedness, or dizziness. The patient 
remained hemodynamically stable. He reported improvement 
in his abdominal symptoms following dicyclomine 
administration and was able to tolerate oral intake without 
recurrence of pain or diarrhea. Electrophysiology consultation 
was obtained and outpatient evaluation was recommended. 
Unfortunately, the patient was lost to follow-up.   

DISCUSSION
This case highlights the incidental identification of 

Wolff-Parkinson-White pattern in a patient presenting with 
gastrointestinal complaints following intramuscular 
administration of dicyclomine. The significance of this report 
lies in the temporal association between anticholinergic 
exposure and unmasking of ventricular pre-excitation, rather 
than diagnosis of the disorder itself. Wolff-Parkinson-White 
pattern is often identified on ECG by the presence of delta 
waves and a shortened PR interval, reflecting early presenting 
premature ventricular depolarization via an accessory 
pathway.2 Medications traditionally contraindicated in Wolff-
Parkinson-White, such as adenosine, verapamil, diltiazem, 
digoxin, intravenous amiodarone, and beta-blockers, are AV 
nodal blocking agents that can promote conduction over the 
accessory pathway, increasing the risk of rapid ventricular 
rates and potentially life-threatening arrhythmias.11 

In contrast, dicyclomine is not known to slow AV nodal 
conduction or directly facilitate accessory pathway 
activation. Instead, it competitively inhibits acetylcholine at 
muscarinic receptors, reducing vagal tone and thereby 
stimulating sinoatrial node activity and enhancing AV nodal 



Clinical Practice and Cases in Emergency Medicine	 282	 Volume 10, No. 3: August 2026

Incidental Wolff-Parkinson-White Syndrome Discovered Following Dicyclomine Use	 Wahhab et al.

conduction.12 While this autonomic effect provides a 
biologically plausible mechanism by which preexcitation 
may become manifest, this observation does not establish 
causality. No prior cases directly linking dicyclomine to 
unmasking of Wolff-Parkinson-White have been described in 
literature. Accordingly, this case should be interpreted as 
hypothesis-generating rather than evidence of a drug-induced 
conduction abnormality. 

Recognition of incidental Wolff-Parkinson-White pattern 
remains clinically relevant, as risk stratification through 
electrophysiologic studies may be warranted in high-risk 
patients. High-risk features include a short pre-excited RR 
interval during induced or spontaneous atrial fibrillation ≤ 250 
milliseconds (msec) indicating rapid conduction capability of 
the accessory pathway, accessory pathway effective refractory 
period ≤ 240-250 msec, multiple accessory pathways, and a 
history of syncope, male sex, and age < 30 years.13–15 
However, this case report does not support changes in 
prescribing practices or routine cardiac screening prior to 
anticholinergic administration. Rather, it emphasizes clinician 
awareness of how autonomic modulation may reveal latent 
conduction abnormalities during routine care. 

One limitation of this case report is that the observed 
relationship between intramuscular dicyclomine administration 
and the identification of ventricular pre-excitation represents a 
temporal association only; causality cannot be established from a 
single observational case. Second, the patient did not develop any 
documented arrhythmias or cardiac symptoms during the clinical 
encounter, limiting conclusions regarding clinical risk or 
arrhythmogenic potential. Third, no ECG was obtained prior to 
the administration of dicyclomine, so there was no formal ECG 
for comparison. Fourth, no electrophysiology study or advance 
cardiac testing was performed on the patient, precluding 
definitive characterization of accessory pathway properties and 

risk stratification. Finally, the patient was lost to follow-up, which 
prevented the assessment of long-term outcomes. 

CONCLUSION
This case report describes a temporal association between 

intramuscular dicyclomine administration and incidental 
identification of a Wolff-Parkinson-White pattern. The novelty 
lies in the proposed autonomic mechanism: vagolytic 
enhancement of sinoatrial node activity and atrioventricular 
node conduction, in which anticholinergic agents may unmask 
latent ventricular pre-excitation. While causality cannot be 
established, this observation serves to generate hypotheses and 
highlights the importance of cautious interpretation of 
incidental ECG findings in the context of pharmacologic 
autonomic modulation.
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Introduction: Penetrating neck injury is rare in children, but it can have devastating consequences 
due to the vital structures in the neck. Having a high index of suspicion is crucial for detection and 
management of such injuries. Superficial-appearing wounds can mask underlying injury. In this case 
report, we present a case of penetrating neck injury in a patient who presented with what appeared 
to be a simple laceration to his neck.

Case Report: A three-year-old male presented with a laceration to his neck caused by a piece of 
shattered glass. On evaluation, he had normal vital signs and no hard or soft signs of penetrating 
neck injury. During bedside examination, a track was found extending beyond the platysma. The 
patient developed hoarseness in his voice, prompting computed tomography (CT). The CT revealed 
three foreign bodies lodged between the right common carotid artery and tracheal wall, abutting 
the wall. The patient underwent open exploration with removal of the foreign bodies. No significant 
damage to vital structures was found.

Conclusion: While rare, this case exemplifies the importance of having a high index of suspicion 
for penetrating neck injury in children presenting with even superficial-appearing neck lacerations, 
especially if caused by glass. Because the neck is typically uncovered, it carries an increased risk 
for foreign body penetration. Glass is generally radiopaque, but detection may be limited by the 
surrounding tissue, fragment size, and glass composition. Patients demonstrating hard signs of 
penetrating neck injury require operative management, while those with soft signs should undergo 
assessment with CT. [Clin Pract Cases Emerg Med. 2026;10(3):284–287.]

Key Words: penetrating neck injury; pediatric; laceration; glass foreign body; case report.

INTRODUCTION
Lacerations are a common reason for children 

presenting to the emergency department (ED). Injuries 
involving the neck warrant vigilance, as penetrating trauma 
may be mistakenly regarded as a superficial laceration 
during initial evaluation. We present a case of a three-year-
old healthy male who presented to the pediatric ED with a 
laceration to the neck. The injury appeared to be a simple 
laceration, with no active bleeding. Eventually, however, 
he developed a soft sign of a penetrating neck injury, 
leading to computed tomography (CT), which showed 
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Geisinger Health System, Department of Emergency Medicine, Danville, Pennsylvania 
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multiple foreign bodies adjacent to vital structures, 
requiring wound exploration and foreign body removal in 
the operating room. 

This case is notable because the patient presented with 
what initially appeared to be a simple laceration. Without 
further evaluation, the wound might have been repaired and 
the patient discharged, risking complications including injury 
to vital cervical structures, delayed wound healing, deep neck 
space infection, fistula formation, or foreign body migration.1 
It illustrates the necessity of considering penetrating neck 
injury  in a child presenting with neck lacerations and 
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What do we already know about this clinical 
entity? 
Penetrating neck injury in a child is a rare but 
dangerous diagnosis, as vital structures lie close 
beneath the skin of the neck.

What makes this presentation of disease 
reportable?
A superficial-appearing pediatric neck laceration 
concealed multiple glass foreign bodies adjacent 
to vascular and aerodigestive structures.

What is the major learning point?  
Seemingly minor pediatric neck lacerations, 
especially from glass, warrant careful evaluation for 
penetrating neck injury and retained foreign bodies.

How might this improve emergency medicine 
practice?  
This case highlights the need to maintain 
suspicion for penetrating neck injury in children 
and to evaluate with computed tomographyf in 
stable patients with soft signs of injury.

underscores the importance of considering the mechanism of 
injury in guiding evaluation.

CASE REPORT
A three-year-old male with no significant past medical 

history presented to the pediatric ED with a laceration to the 
neck. According to the parents’ interpretation of the event, the 
patient had reached up into a cabinet to grab a glass cup. The 
cup shattered, and a piece hit his anterior neck, resulting in a 
laceration. He also sustained a laceration to the second left 
digit when the cup broke. No other injuries were noted by the 
parents, and there was no active bleeding. The patient had no 
difficulty breathing, was able to phonate, and had normal 
age-appropriate vital signs in triage. 

During the exam, he was breathing spontaneously with 
clear breath sounds and spoke in full sentences. He had 
sustained a 2-3 cm stellate laceration on the medial anterior 
neck, without active bleeding or visible foreign bodies. 
Additionally, he was found to have a 5-mm laceration to the 
second digit of the left hand, also without active bleeding. 
Lidocaine-epinephrine-tetracaine gel was applied by nursing 
staff for local anesthesia in the event the patient would require 
a laceration repair (Image 1).

While obtaining further history, the patient developed 
hoarseness, which his parents attributed to prolonged 
screaming and crying during the accident. Upon wound 
exploration in the ED, gentle probing revealed a track 
extending into the neck. Given the presence of hoarseness and 
the exam finding suggestive of a deeper track, the decision 
was made to proceed with CT of the neck. The imaging 
revealed a cluster of three hypodense foreign bodies lodged 
between the right lateral tracheal wall and the right common 
carotid artery just posterior to the lower pole of the right 
thyroid bone. The largest fragment measured 8 x 3 mm, with 
its tip lodged in the prevertebral muscles and abutting the 
tracheal wall. It was uncertain whether the foreign body had 
caused superficial injury to the tracheal wall, and there was no 
surrounding soft tissue emphysema to suggest tracheal 
perforation. 

The foreign body was also adjacent to the right lateral 
esophageal wall, but it did not appear to have penetrated the 
esophagus. Additionally, a 4 x 1 mm fragment was identified 
medial to the right common carotid artery, along with a 3 x 1 
mm fragment situated just deep to the largest foreign body 
(Images 2 and 3). Trauma surgery was consulted, and the 
decision was made to take the patient to the operating room 
for foreign body removal and to rule out damage to critical 
cervical structures. 

In the operating room, fluoroscopy failed to visualize the 
foreign bodies, complicating the open exploration. During 
exploration, the glass fragments were removed, and both 
esophagogastroduodenoscopy and laryngoscopy demonstrated 
no damage to the trachea or esophagus. The patient was 

admitted to the hospital and placed on cefazolin for 24 hours. 
He was then discharged with amoxicillin-clavulanate therapy 
and surgery follow-up. During follow-up visits, the wound 
was noted to be healing well with no erythema, discharge, or 
systemic symptoms such as fevers. He was cleared from 
surgical care at the two-week visit.

On telephone follow-up four months following the initial 
presentation to the ED, the patient’s father stated that his son 
had recovered well. He conveyed appreciation for the care 
provided and consented to the publication of this case report.

DISCUSSION
Penetrating trauma to the neck poses a serious risk due to 

the density of critical vascular, airway, and digestive structures 
in this area. Even seemingly minor injuries may conceal major 
damage to these internal structures, underscoring the need for 
a high index of suspicion to ensure timely diagnosis and 
management.2

Penetrating neck injury is defined as a wound that extends 
through the platysma.3 Most cases are the result of stab or 
gunshot wounds, but they may also be due to penetrating 
debris, including glass. Penetrating neck injury is more 
common in adult patients, with an incidence of only 0.28% in 
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children experiencing trauma, as per a 2016 study using the 
National Trauma Data Bank.4 The low incidence of 
penetrating neck injury in children makes this topic hard to 
study. Due to their smaller anatomy and the proximity of the 
vital structures in their necks, penetrating neck injury in 
children can have severe consequences.5,6 Among pediatric 
patients, injuries to the aerodigestive tract are most common. 
Reported mortality from this injury in this population is 5.6%, 
with vascular injury representing the most common cause.4 

Penetrating neck trauma management was previously 
determined based on an approach focused on anatomic zones 
of injury, initially described by Monson in 1969: zone 1 
extending from the clavicles to the cricoid cartilage; zone 2 
from the cricoid cartilage to the angle of the mandible; and 
zone 3 from the angle of the mandible to the base of the skull.7 
However, reliance on the zonal approach led to unnecessary 
explorations, and the external wound location did not always 
correlate with the location of the internal injury. Current 
guidelines advocate for a “no zones” approach. Decision-
making regarding imaging and wound exploration should be 

guided by physical examination findings, including both hard 
and soft signs of penetrating neck injury.8

Hard signs of penetrating neck injury include airway 
compromise, active hemorrhage, a rapidly expanding or 
pulsatile hematoma, shock, decreased or absent pulses, 
neurologic deficits, massive hemoptysis or hematemesis, 
massive subcutaneous emphysema, or a bubbling wound. 
Unstable patients or those with hard signs of injury require 
immediate surgical exploration, while stable patients with soft 
signs of injury are best evaluated with imaging, preferably CT 
with angiography. Soft signs of injury include dysphonia, 
hoarseness, a nonexpanding hematoma, mild hemoptysis, 
hematemesis, or subcutaneous emphysema.3,7,9-11 This approach 
is similar for both adult and pediatric patients.

Wounds caused by glass must be evaluated for the presence 
of foreign bodies due to its tendency to fragment. Wounds in 
areas not covered by clothing, such as the head, neck, and 
hands, carry a higher risk of foreign body retention. The 
presence of foreign bodies may initially be asymptomatic; 
therefore, a high index of suspicion is necessary to discover 
them. If missed in the neck, they can cause injury to vital 
cervical structures as well as complications such as persistent 
pain, delayed wound healing, deep neck space infection, fistula 
formation, or foreign body migration. Detection is often 
possible with radiologic evaluation, since most types of glass 
are radiopaque and visible on radiographs. However, detection 
may be limited by factors such as the surrounding tissue, 
fragment size, and glass composition. Computed tomography is 
considered the gold standard, providing accurate localization, 
reliable detection of all glass types, guidance for surgical 
planning, and identification of injuries to underlying structures.1 

 Image 1. Medial anterior neck laceration (arrow) with overlying 
lidocaine-epinephrine-tetracaine gel and transparent, adhesive 
film dressing.

 
Image 2. Axial view of a noncontrast computed tomography depicting 
glass foreign bodies in the neck of a 3-year-old male (arrows).
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CONCLUSION
This case highlights the importance of having a high 

index of suspicion for penetrating neck injury in children 
presenting with neck lacerations, particularly those caused by 
glass, given its tendency to fragment into penetrating debris. 
While rare in children, penetrating neck injury—even if 
seemingly minor—can be associated with devastating injury 
to the vital structures of the neck. Stable patients with soft 
signs of injury require further evaluation with CT imaging. 
Initial exploration in the ED at the bedside did not reveal any 
fragments in the wound, but the presence of a track beyond 
the platysma during gentle probing raised suspicion for a 
deeper penetrating foreign body. 

The patient’s presentation with new hoarseness in his 
voice also raised the concern for airway involvement or a 
developing hematoma, prompting imaging. Had a CT not been 
performed, a radiograph would have been used to assess for 
retained glass fragments, as glass is usually radiopaque. 
However, given the failure of intraoperative fluoroscopy to 
demonstrate the foreign bodies, it is unclear whether a 
radiograph would have successfully identified the fragments. 
Therefore, in cases where clinical suspicion for a glass foreign 
body remains high despite negative radiographs, additional 
diagnostic evaluation is warranted.

The Institutional Review Board approval has been documented 
and filed for publication of this case report. Patient consent has 
been obtained and filed for the publication of this case report.
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Introduction: Retrograde intubation is a seldom used but valuable technique in managing 
difficult airways, especially in resource‑limited settings when advanced equipment is unavailable 
or ineffective.

Case Report: We report the case of a 64‑year‑old male with advanced ankylosing spondylitis 
and severe cervicothoracolumbar kyphosis who presented with altered mental status and 
respiratory distress. Extreme fixed cervical flexion, markedly restricted mouth opening, and 
an inaccessible anterior neck rendered direct laryngoscopy, video laryngoscopy, fiberoptic 
intubation, and surgical airway approaches unfeasible. Retrograde nasotracheal intubation was 
successfully performed, resulting in airway stabilization and hemodynamic improvement.

Conclusion: This case highlights retrograde intubation as a lifesaving low‑technology 
technique in complex anatomic and physiologic airways, demonstrating its continued relevance 
under the updated Difficult Airway Society 2025 guidelines. [Clin Pract Cases Emerg Med. 
2026;10(3):288–290.]

Keywords: retrograde intubation; difficult airway; ankylosing spondylitis; kyphosis; emergency 
medicine.

INTRODUCTION
Airway management is fundamental to emergency 

medicine, as failure to secure the airway promptly can 
lead to hypoxia, neurologic injury, or death. The risk of 
complications increases significantly in patients with 
distorted airway anatomy or physiologic instability, where 
conventional techniques may fail. Modern guidelines, 
including the updated Difficult Airway Society 2025 
recommendations, emphasize maintaining multiple 
fallback airway strategies—particularly low-technology 
rescue techniques—when advanced tools are unavailable 
or ineffective.1,2

Retrograde intubation has been successfully used in 

All India Institute of Medical Sciences Delhi, Department of Emergency Medicine, 
New Delhi, India

cases involving restricted mouth opening, 
temporomandibular joint ankylosis, oral submucosal fibrosis, 
craniofacial anomalies, cervical spine immobility, and 
bleeding upper airways.3–5 Despite being well established, 
this technique is underused in contemporary emergency 
practice where clinicians increasingly rely on video 
laryngoscopy and fiberoptic bronchoscopy. This case 
illustrates the critical value of retrograde nasotracheal 
intubation in a patient with extreme fixed spinal deformity, 
physiologic instability, and complete loss of surgically 
accessible neck landmarks—highlighting that retrograde 
intubation remains an essential rescue technique in modern 
emergency medicine.
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CPC-EM Capsule
What do we already know about this clinical 
entity? 
Retrograde intubation is an established rescue 
airway technique when conventional and 
advanced intubation methods fail.

What makes this presentation of disease 
reportable?
Extreme fixed spinal deformity eliminated all 
standard and surgical airway options, leaving 
retrograde intubation as the only viable approach.

What is the major learning point?  
Retrograde intubation remains a critical low-
technology rescue skill in anatomically extreme 
and physiologically unstable airways.

How might this improve emergency medicine 
practice?  
This case reinforces the need to be prepared for 
airway device failure and the continued relevance 
of foundational rescue airway techniques.

 
Image. Clinical photograph showing severe cervicothoracolum-
bar kyphosis and fixed cervical flexion, resulting in the failure of 
conventional intubation techniques and the necessity of retro-
grade intubation.

CASE REPORT
A 64‑year‑old male with prior middle cerebral artery 

stroke and advanced ankylosing spondylitis with severe 
cervicothoracolumbar kyphosis presented with decreased 
responsiveness for four hours following vomiting. Initial 
vital signs were as follows: heart rate, 148 beats per minute; 
respiratory rate, 36 breaths per minute with bilateral coarse 
crackles; blood pressure, 60 millimeters of mercury (mm Hg) 
systolic (improving to 90/58 mm Hg after a bolus of one liter 
of Ringer’s lactate); and oxygen saturation, 68% on room air 
(improving to 88% with a non‑rebreather mask). Glasgow 
Coma Scale (GCS) was 7 (Eye-1 Verbal-1 Motor-5). Pupils 
were 3 millimeters (mm) and reactive. 

Blood glucose was 138 milligrams per deciliter (mg/dL) 
(reference range: 70-140 mg/dL).

Arterial blood gas analysis showed pH, 7.49 (7.35-7.45); 
partial pressure of carbon dioxide, 25.3 mm Hg (35-45 mm 
Hg); bicarbonate, 19.2 millimoles per liter (mmol/L) (22-26 
mmol/L); and lactate, 6.1 mmol/L (< 2 mmol/L), consistent 
with respiratory alkalosis and metabolic acidosis. Immediate 
intubation was indicated.

Airway evaluation revealed severe fixed cervical flexion 
preventing alignment of airway axes, restricted mouth 
opening (two fingerbreadths), and extreme kyphosis that 
prevented the patient from lying supine. Partial positioning 
was achieved by elevating the legs and stabilizing the torso 
with gurney side rails. Direct laryngoscopy and video 
laryngoscopy were impossible due to the degree of 
deformity. Two attempts at blind nasotracheal intubation 
failed. The anterior neck was deeply obscured beneath the 
sharply flexed cervicothoracic curve, and the thyroid 
cartilage lay below the sternal notch, making surgical airway 
interventions—including cricothyrotomy and 
tracheostomy—anatomically inaccessible.

Due to the absence of fiberoptic bronchoscopy, 
retrograde nasotracheal intubation was performed. A 
16-gauge needle was inserted through the cricothyroid 
membrane during inspiratory elevation. A 150-cm flexible 
guidewire was advanced cephalad and retrieved from the 
right nostril. A 7.0-mm endotracheal tube was railroaded 
over the guidewire and advanced until appropriate resistance 
was felt. After withdrawing the guidewire and needle, 
bilateral breath sounds and continuous end‑tidal carbon 
dioxide confirmed tube placement. The tube was secured at 
28 cm, which was appropriate for the patient’s extreme 
cervical flexion. A chest radiograph confirmed mid‑tracheal 
position approximately 3 cm above the carina.

The patient tolerated the procedure well and remained 
hemodynamically stable following intubation (Image).

DISCUSSION
This case demonstrates a uniquely complex airway due 

to profound ankylosing spondylitis–related deformity, fixed 
cervical flexion, physiologic instability, and complete 

inaccessibility of anterior neck landmarks. Such scenarios 
are rarely reported in the literature, especially those requiring 
retrograde nasotracheal intubation. The most recent 
published research (2020–2025) reinforces that retrograde 
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intubation remains an important rescue technique when 
video laryngoscopy and fiberoptic devices fail, are 
unavailable, or are rendered ineffective by blood, secretions, 
or distorted anatomy.3,4 Retrograde intubation requires 
minimal equipment, is inexpensive, and maintains 
effectiveness even in physiologically unstable patients.

Fiberoptic intubation, although a gold standard for many 
predicted difficult airways, requires functioning equipment, 
patient stability, and operator expertise—limitations often 
encountered in resource-poor emergency situations.6 
Retrograde intubation, therefore, complements rather than 
competes with modern airway tools. Ultrasound guidance 
has improved identification of airway landmarks, particularly 
in obese or anatomically distorted patients, expanding safe 
application of retrograde techniques.5 The Dificult Airway 
Society 2025 guidelines emphasize retention of such 
foundational, low-technology skills, in addition to video 
laryngoscopy and fiberoptic methods, advocating 
preparedness for failure of first-line approaches.1,6

CONCLUSION
Emergency physicians frequently encounter patients 

without prior airway assessment and manage a large 
proportion of trauma airways. Maintaining competence in 
retrograde intubation ensures readiness when modern 
devices or surgical airways are not viable options. This case 
serves as a reminder that even today, in the era of video 
laryngoscopy and fiberoptic scopes, retrograde intubation 
remains a life-saving technique in resource-limited and 
anatomically extreme scenarios.
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Introduction: Kounis syndrome describes anaphylaxis-induced coronary vasospasm and is often 
misdiagnosed as acute coronary syndrome. We report a similar phenomenon of cerebral vasospasm 
following anaphylaxis, a rare and under-recognized mimic of stroke.

Case Report: A previously healthy 45-year-old gentleman developed sudden right-sided hemiparesis 
and dysarthria while working outdoors, accompanied by generalized pruritus, rash, presyncope, 
dyspnea, palpitation, and abdominal pain. He received prompt intramuscular epinephrine and 
other anti-inflammatory agents, resulting in rapid symptom resolution and complete recovery in the 
emergency department. Computed tomography of the brain and other studies were unremarkable. This 
case underscores a rare neurological manifestation of anaphylaxis. 

Conclusion: Cerebral vasospasm is an unusual sequela of anaphylaxis that may lead to a 
diagnostic dilemma. Prompt administration of epinephrine is crucial for recovery. This case highlights 
the association between hypersensitivity reactions and cerebrovascular events, emphasizing the 
need for early recognition and timely intervention. [Clin Pract Cases Emerg Med. 2026;10(3):291–
294.]

Keywords: cerebral vasospasm; anaphylaxis; Kounis syndrome; case report. 

INTRODUCTION
Anaphylaxis is a severe, life-threatening allergic reaction 

that can lead to rapid cardiovascular, respiratory, and 
cutaneous complications. It is estimated to affect 1.6-5.1% of 
the global population, with insect stings, foods, and 
medications being the most common triggers.1 Anaphylaxis is 
typically associated with hypotension, bronchospasm, and 
urticaria. However, it can also cause rare neurological 
complications and even present similarly to stroke or transient 
ischemic attack. While this has been documented, it remains 
under-recognized in clinical practice.2-6 

Kounis syndrome, a condition in which an allergic 
reaction triggers coronary artery vasospasm, has been 
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expanded to include cerebral vasculature involvement, 
suggesting that anaphylaxis may lead to stroke mimics.2,7 
This process is attributable to local vasospasm, as it involves 
abnormal mast-cell activation or systemic macrocytosis, 
resulting in the release of acute inflammatory mediators 
during the reaction and affecting multiple arterial beds, 
including the cerebral circulation.7 We report a unique 
instance of a cerebral vasospasm following an anaphylactic 
reaction in a previously healthy 45-year-old male. This case 
highlights the rare but significant neurological consequences 
of anaphylaxis and contributes to the growing body of 
literature on the association between allergic reactions and 
cerebrovascular events.



Clinical Practice and Cases in Emergency Medicine	 292	 Volume 10, No. 3: August 2026

Cerebral Kounis Syndrome—A Rare Case of Cerebral Vasospasm Following Anaphylaxis	 Ismail et al.

CPC-EM Capsule
What do we already know about this clinical 
entity? 
Kounis syndrome is an allergy-induced 
vasospasm, usually affecting coronary vessels. 

What makes this presentation of disease 
reportable?
Cerebral vasospasm presented as a stroke mimic 
during anaphylaxis, resolving rapidly with 
intramuscular epinephrine.

What is the major learning point?  
Anaphylaxis can cause cerebral vasospasm and 
present as a stroke mimic. Neurological deficits 
may occur, regardless of blood pressure, and 
require prompt epinephrine.

How might this improve emergency medicine 
practice?  
Clinicians should screen stroke mimics for 
allergic signs. Prompt epinephrine and anti-
inflammatory agents can reverse vasospasm and 
prevent ischemic damage.

CASE REPORT
A previously healthy 45-year-old male with no previous 

history of allergy presented to the emergency department (ED) 
after a sudden and severe allergic reaction. He had been 
cutting trees in a nearby forest when he suddenly experienced 
intense itchiness over his entire body, followed by the 
appearance of a rash on his extremities. As his symptoms 
progressed, he developed lightheadedness, shortness of breath, 
palpitations, colicky abdominal pain, right-sided hemiparesis, 
and slurred speech. Upon arrival at the ED, the patient was 
alert and conscious but speaking with a slurred voice. His vital 
signs were recorded as follows: blood pressure,  154/96 
millimeters of mercury; heart rate, 102 beats per minute; 
respiratory rate 18 breaths per minute; and  temperature, 37 
°Celsius. Neurological examination revealed right-sided 
weakness (3/5) in both the upper and lower limbs, normal 
tone, normal reflexes, and an equivocal Babinski response. 
The left side of his body was unaffected. Cranial nerve 
examination showed normal findings, and there was a wheal 
rash on his trunk—a well-defined erythematous rash.

Given the constellation of symptoms, the patient was 
immediately treated for anaphylaxis. He was administered 
intramuscular epinephrine, 0.5 milligram (mg); intravenous 
(IV) hydrocortisone, 200 mg; IV chlorpheniramine, 10 mg; 
and IV ranitidine, 50 mg. Computed tomography of the brain 
revealed no evidence of acute infarction, with preserved 
grey-white matter differentiation (Image 1). Other blood 
investigations, including serum electrolytes, were within 
normal ranges, and the serum glucose level was 5.7 millimoles 
per liter (mmol/L) (reference range: 4.1-7.8 mmol/L). Results 
of the electrocardiogram performed is shown in Image 2. 
Within minutes of treatment, the patient experienced marked 
improvement. His right-sided hemiparesis resolved, and he 
was able to speak normally without slurring. By the time of 
observation, his symptoms had completely resolved. Despite 
the positive response to treatment, he opted to discharge 
himself against medical advice and was scheduled for a 
follow-up appointment at a specialist clinic.

DISCUSSION
Anaphylaxis is a severe, life-threatening systemic 

hypersensitivity reaction that predominantly affects the 
respiratory and cardiovascular systems. Typically, anaphylaxis 
is associated with symptoms such as hypotension, 
bronchospasm, urticaria, and angioedema. Neurological 
complications, while possible, are exceedingly rare in 
anaphylaxis.1 In this case, the diagnosis was debatable given the 
broad range of differential diagnoses suggested by the initial 
presentation, including ischemic stroke, migraine, 
hypoglycemia, and vasovagal collapse, compounded by 
uncertainty regarding the triggering allergen. Nevertheless, the 
presence of early allergic manifestations such as flushing, 
generalized pruritus, dizziness, shortness of breath, and 

Image 1. Computed topography of the brain shows no evidence of 
infarct with preserved grey-white matter differentiation.
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cutaneous involvement, along with stroke-like symptoms, led to 
high index of suspicion of anaphylaxis as it occurs rapidly and 
involves multiple organs. This in turn triggers the clinician to 
administer anti-inflammatory agents. While anaphylaxis 
normally occurs without circulatory shock or breathing 
complications,1 in this case, it could have been argued as the 
blood pressure was not hypotensive; however, a recent study 
found that even in anaphylactic shock, the cerebral blood flow 
will decrease more than the expected peripheral arterial 
hypotension.2,8  Thus, it is possible that severe impairment of 
cerebral blood flow can occur, which may not be explained by 
the level of peripheral arterial hypotension.

While the triggering cause of the allergic reaction was not 
identified, it is believed to have been induced by a lipid 
soluble substance because immunoglobulin E (IgE) cannot 
cross the blood brain barrier even though the mast cells are 
ubiquitous.4 The likely allergen was a neurotoxic hymenoptera 
sting sustained in a forested area.5,6 Another possibility is that 
it was induced by nonIgE mediated hypersensitivity. It has 
also been theorised that previous exposure to the allergen, 
such as pollen in the forest, could sensitize the mast cells in 
the brain, allowing the degranulated mast cells to infiltrate into 
the affected cerebral vessels even before the initial event 
occurs.9,10 This could explain why anaphylaxis occurs at any 
age, but with broadening clinical manifestations, as it is 
caused by a wide spectrum of mast-cell disorders.10 

This phenomenon, called Kounis syndrome, is caused by 
the enormous activation of mast cells to release systemic 
inflammatory mediators such as histamine, chemokines, 
enzymes such as neutral protease chymase, tryptase, 
cathepsin-D, peptides, proteoglycans, growth factors, and 
arachidonic acid products that induce the endothelial 
dysfunction and microthrombus formation in any arterial 

vessel.4,5,10,11 We believe that cerebral blood flow is 
compromised more significantly than what would be expected 
from hypotension alone, likely due to the direct action of 
inflammatory mediators on cerebral vessels.

Recent case reports have shown that the patients’ ischemic 
brainstem stroke occurred following an allergic reaction 
triggered by a bee sting, a manifestation potentially linked to 
Kounis syndrome, a condition characterized by allergic-induced 
cardiovascular events such as coronary spasm and thrombosis, 
suggesting its broader involvement in other vascular territories, 
including cerebral arteries.6,12 Its link to acute myocardial injury 
due to allergic reactions, has been increasingly recognized to be 
a pan-arterial disorder affecting various vascular territories, 
including coronary, mesenteric, and cerebral arteries.2 Although 
cerebral involvement is rare, the potential exists for allergic 
reactions to cause transient or permanent neurological deficits, 
as seen in anaphylaxis-induced stroke, thereby broadening the 
understanding of anaphylaxis-related complications and 
underscoring the need for heightened awareness and early 
intervention.4,12,13 In this case, it was noted that the ECG 
findings showed ST-segment changes, indicating there may 
have allergic coronary vessels without experiencing any chest 
pain. It could be a type I variant of Kounis syndrome, as it 
resolved after administration of anti-inflammatory agents.10

The treatment of cerebral Kounis syndrome is 
multifaceted and challenging; early intervention is crucial for 
improving patient outcomes. Epinephrine remains the first-line 
treatment for anaphylaxis, working rapidly to reverse the 
effects of vasodilation and bronchospasm.1 The patient 
received intramuscular epinephrine, along with IV 
antihistamines, corticosteroids, and fluids, which resulted in 
prompt resolution of both the allergic and neurological 
symptoms. It suggests that ischemic changes caused by 
transient hypoperfusion in the context of anaphylaxis, if 
treated appropriately, may be less severe than those caused by 
cerebral infarction, where tissue death and irreversible damage 
are certain.14,15 The need for a thrombolytic agent may not be 
necessary as it was noted in one case report that the patient did 
not improve after therapy.13 Other options to prevent cerebral 
thrombus from becoming unstable are the inhibition of 
mast-cell degranulation by administering cromolyn and 
flavonoid quercetin; however, the latter is not commonly 
available in the hospital setting.10

CONCLUSION
This case report of transient ischemic attack induced by 

an anaphylactic reaction adds to the growing body of evidence 
suggesting that anaphylaxis can present with neurological 
complications, albeit rarely. It emphasizes the need for 
clinicians to consider a broader differential diagnosis when 
managing patients presenting with both allergic and 
neurological symptoms. Prompt recognition and early 
administration of epinephrine are critical for optimizing 

Image 2. Electrocardiogram showing sinus tachycardia with 
ST-segment depression over leads V4-V6 (arrows) and T-wave 
inversion at II, III and aVF (arrowheads).
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outcomes; however, the possibility of an acute ischemic stroke 
should not be excluded.

The authors attest that their institution does not require Institu-
tional Review Board approval. Patient consent has been obtained 
and filed for the publication of this case report.
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Introduction: Spinal cord infarction is a rare but critical cause of acute neuromuscular paralysis, 
accounting for approximately 1.2% of all strokes. Timely diagnosis is essential but challenging due 
to its clinical overlap with more common etiologies. Failure to promptly identify spinal cord infarction 
can result in irreversible neurological deficits and missed opportunities for secondary prevention. 

Case Report: A 66-year-old female presented to the emergency department with progressive 
bilateral limb weakness, numbness, and urinary incontinence. The examination revealed symmetric 
weakness, impaired coordination, and diffuse sensory loss. She was admitted and empirically 
treated with intravenous immunoglobulin for suspected atypical acute inflammatory demyelinating 
polyneuropathy. Despite mild improvement, worsening hyperreflexia and spasticity raised concern 
for a central process. Cervical magnetic resonance imaging revealed extensive cord edema, and 
further workup identified a cerebellar infarct and a patent foramen ovale, suggesting an embolic 
source. Evolving myelomalacia on follow-up imaging confirmed a diagnosis of anterior spinal artery 
infarction. The patient was started on secondary stroke prevention and discharged to rehabilitation 
with persistent motor and autonomic deficits. 

Conclusion: Spinal cord infarction may initially resemble peripheral neuropathy, leading to 
misdiagnosis and delayed treatment. This case highlights the importance of repeat imaging and 
reconsideration of central causes in atypical or evolving presentations. Emergency physicians should 
maintain a high index of suspicion for spinal cord infarction in cases of rapidly progressive paralysis. 
Early imaging and multidisciplinary evaluation are critical to minimize long-term morbidity. [Clin Pract 
Cases Emerg Med. 2026;10(3):295–300.]

Keywords: spinal cord infarction; neuromuscular paralysis; anterior spinal artery; case report. 

INTRODUCTION
Spinal cord infarction is an uncommon onset of 

neurologic vessel ischemia with a prevalence of approximately 
3.1 per 100,000 persons,1 or 1.2% of all vascular strokes.2 It is 
rare compared to cerebral infarction. Spinal cord infarction 
tends to affect a slightly younger population (average 60 years 
of age) and is seen more often in women.3 Risk factors for 
acute spinal cord infarction are predominantly vascular in 
nature and include hypertension, smoking, hyperlipidemia, 
and diabetes mellitus.4 
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Rapidly progressive symptoms are usually due to 
occlusion of the anterior spinal artery and, less commonly, the 
posterior spinal arteries. The anterior spinal artery supplies the 
anterior two-thirds of the cord, affecting motor tracts and pain/
temperature pathways. Its occlusion causes bilateral lower 
extremity weakness, areflexia, loss of pain and temperature 
sensation, and autonomic dysfunction. Because the posterior 
spinal arteries supply the dorsal columns, infarction mainly 
results in loss of proprioception and vibratory sense.5-7

As compared to similar presentations, spinal cord 
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CPC-EM Capsule
What do we already know about this clinical 
entity? 
Spinal cord infarction is a rare vascular 
complication that can cause severe motor, 
sensory, and autonomic deficits and is associated 
with high morbidity. 

What makes this presentation of disease 
reportable?
Symptoms mimicked Guillain-Barré syndrome, 
among other neurological differentials, but 
resulted from an embolic infarct with delayed 
diagnostic imaging changes. 

What is the major learning point?  
Spinal cord infarction should be considered in 
acute neuromuscular paralysis, especially with 
rapid progression and bladder involvement 
despite nondiagnostic imaging. 

How might this improve emergency medicine 
practice?  
Early recognition can prevent misdiagnosis 
and prompt appropriate imaging and 
consultation, thereby improving neurologic 
and functional outcomes.

infarction is estimated to account for 8% of all acute 
neuromuscular paralysis and should be included in the 
differential diagnosis of extremity weakness in both adults and 
children.8 Upon initial assessment, the most common 
differential diagnosis for acute neuromuscular paralysis 
remains Guillain-Barré syndrome, which most often presents 
as an immune-mediated symmetric polyneuropathy secondary 
to a bacterial infection.9 Other than Guillain-Barré syndrome, 
differentials of acute neuromuscular paralysis include anterior 
horn syndrome, poliomyelitis, porphyria, vasculitic 
neuropathy, and transverse myelitis.9

Failure to diagnose acute neuromuscular paralysis 
secondary to spinal cord infarction in a timely manner can 
result in irreversible neurological deficits, including 
persistent paralysis, sensory loss, and autonomic 
dysfunction.10 Delayed recognition often leads to 
misdiagnosis, commonly as transverse myelitis, due to 
similar symptom presentations and nonspecific magnetic 
resonance imaging (MRI) findings.11 The rapid progression 
to severe deficits, often within 12 hours, means that any 
delay in diagnosis can result in missed opportunities to 
mitigate secondary injury, optimize rehabilitation, and 
address underlying vascular risk factors.12 Furthermore, 
delayed diagnosis is associated with poor functional 
recovery, as most neurological improvement occurs within 
the first few weeks, and extensive initial deficits without 
early improvement portend a worse prognosis.12 Prompt 
identification is, therefore, critical to minimize morbidity and 
maximize the potential for neurological recovery.

Given the broad differential diagnosis for acute 
neuromuscular paralysis, it is essential for emergency 
physicians to employ a targeted clinical decision-making 
pathway via a thorough history and physical examination, 
timely imaging, and focused laboratory testing. Early 
identification and intervention are critical to preventing the 
progression of paralysis and the risk of permanent 
neuromuscular dysfunction.

CASE REPORT
A 66-year-old female with a past medical history of 

allergic rhinitis, asthma, eosinophilia, gastroesophageal reflux 
disease, immunoglobulin G (IgG) deficiency, osteoporosis, 
and peptic ulcer disease presented to the emergency 
department with a chief complaint of bilateral diffuse body 
numbness of approximately 12 hours. The patient stated that 
the night prior to presentation, she developed progressive 
paresthesias and weakness starting in her feet and legs with 
progression up to her arms and chest with associated urinary 
incontinence. She also noted a recent sinus headache and 
thoracic spine pain the day before, which she attributed to her 
osteoarthritis. She denied any new dietary changes, 
immunizations, recent illnesses, or sick contacts at home. 

On initial examination, the patient was alert and 

hemodynamically stable. Neurologic examination 
demonstrated diffuse, symmetric weakness (4/5) in the upper 
and lower extremities with generalized sensory loss extended 
from the feet proximally. Coordination was impaired with 
dysmetria on finger-to-nose testing and an inability to 
perform heel-to-shin maneuvers, suggesting early ipsilateral 
central involvement. Cranial nerves were intact. Reflexes 
were initially preserved. Given the acute ascending 
sensorimotor deficits with bladder involvement, the leading 
differential diagnosis was Guillain-Barré syndrome, and 
neurology was consulted. 

Laboratory studies were notable for an elevated C-reactive 
protein, 5.8 milligrams per deciliter (mg/dL)  (reference range 
< 1.0 mg/dL), and lymphopenia. Other routine studies were 
unremarkable. Magnetic resonance imaging of the brain and 
spine with and without contrast demonstrated cervical white 
matter hyperintensity concerning for acute demyelination but 
without definitive cord signal abnormality (Table 1). Based on 
the clinical presentation and imaging, the patient was admitted 
for further evaluation of suspected atypical acute inflammatory 
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demyelinating polyneuropathy. 
Within the first hospital day, serial neurologic 

examinations revealed hyperreflexia, raising concern for a 
central process and prompting reconsideration of the initial 
diagnosis. Lumbar puncture demonstrated pleocytosis without 
albumincytologic dissociation, arguing against classic acute 
inflammatory demyelinating polyneuropathy. Initial neuroaxis 
imaging showed only moderate cervical canal stenosis without 
cord signal change. Given persistence concern for an 
inflammatory or autoimmune etiology, intravenous IgG was 

initiated with only mild and transient improvement. Over the 
following days, the patient developed progressive spasticity, 
worsening hyperreflexia, and emerging upper motor neuron 
signs, prompting repeat cervical spine MRI (Table 1). This 
study demonstrated diffuse cervical cord edema, shifting 
diagnostic concern away from transverse myelitis and toward 
spinal cord ischemia.

Over subsequent days, the patient developed left arm 
weakness and progressive spasticity. Brain MRI revealed a 
small left cerebellar infarct, retrospectively explaining the early 

Table 1. Progression of magnetic resonance imaging findings in patient diagnosed with anterior spinal artery infarction.
11/30/2024 12/10/2024 12/21/2025

Impression: No foci of restricted diffusion 
to suggest acute or recent infarction. No 
abnormal foci of susceptibility artifact or 
other signal to suggest acute intracranial 
hemorrhage or abnormal hemosiderin/mineral 
deposition.

Impression: Two tiny sites of signal 
abnormality within cerebellum (one in each 
hemisphere as above), likely tiny acute or 
subacute lacunar infarctions and new from 
the recent prior.

Impression: A small focus of 
restricted diffusion and T2/FLAIR 
hyperintense signal has developed 
within the left cerebellum compatible 
with acute ischemia.

Impression: Moderate degenerative spondylosis 
with multilevel degenerative disc disease, 
uncovertebral hypertrophy and facet arthropathy 
as cataloged above. No abnormal cord signal or 
cord compression to account for myelopathy.

 
Impression: Improved but persistent T2 
hyperintense cord signal abnormality 
with persistent central and dorsal signal 
abnormality centered on the C5 level 
compatible with developing myelomalacia.

Impression: Posterior marginal disc 
osteophyte complex at C5/6, flattening 
the cervical spinal cord and T2 signal 
abnormality within the spinal cord at the 
C5 vertebral level, similar to prior exam.

T2, thoracic vertebra 2; FLAIR, fluid-attenuated inversion recovery; C5/6, cervical vertebra 5 and 6.
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dysmetria observed on initial examination and further 
supporting a vascular etiology (Table 1). Repeat cervical 
imaging also showed evolving myelomalacia from the second 
cervical (C2) vertebra to C7, confirming subacute spinal cord 
infarction. Additional evaluation via echocardiogram 
demonstrated a patent foramen ovale with right-to-left shunt, 
and labs revealed mildly elevated antiphospholipid antibodies, 
with other hypercoagulable studies being negative (Tables 2, 3). 

Ultimately, the patient’s clinical presentation, 
progressive imaging findings, and lack of an alternative 
etiology led to the final diagnosis of an anterior spinal artery 
infarction extending from C2–C7. The co-occurrence of a 
cerebellar infarct and a patent foramen ovale supported an 
embolic mechanism as the cause of vascular compromise. 
She was discharged to a skilled nursing facility for 
rehabilitation with persistent neurologic deficits. 

DISCUSSION
Differentiating weakness and paresthesias, especially in the 

ED setting, can be a challenging task, often involving the 
integration of multiple specialties and diagnostic methods, as 
seen in this patient. However, prompt initiation of diagnostics as 
well as a detailed history and physical exam can assist in 
preventing the progression of the condition. When first 
assessing a patient with acute neuromuscular paralysis, it is 
helpful to differentiate the meaning of weakness rooted in the 
patient’s chief complaint considering tiredness or fatigue, rather 
than physical weakness. When comparing to conditions such as 
Guillain-Barré syndrome, symptom onset and progression can 
also play a key role in establishing a diagnosis. 

Guillain-Barré syndrome typically presents with slow 
ascending flaccid paralysis, while spinal cord infarction 
presents as rapidly progressing paralysis with bladder 

Table 2. Focused laboratory and cerebrospinal fluid workup in patient diagnosed with anterior spinal artery infarction.

involvement.14 In addition, the history obtained should start 
broadly, looking into previous episodes of similar events, 
history of recent immunizations, and any recent travel or sick 
contacts. This assessment can then lead to a narrower history, 
assessing for the exact location of any weakness, its 
progression, and presentation.13 Upon diagnostic evaluation, 
workup should begin with basic blood tests, inflammatory 
markers, and appropriate imaging; however, the clinician 
should be mindful of early imaging studies as they can often 
be nondiagnostic. 

On admission, procedures such as an electromyography 
can be used to differentiate inflammatory vs noninflammatory 
muscle weakness, while muscle biopsy can look further into 
the specific disease processes.15,16 This workup is further 
described in the Figure.

Emergency department management of acute spinal cord 
infarction is largely supportive, as no evidence-based 
reperfusion therapies currently exist, unlike in cerebral 
infarction. Initial priorities include prompt recognition, 
exclusion of compressive causes, and hemodynamic 
optimization to preserve spinal cord perfusion.16 Empiric 
corticosteroids may be considered when inflammatory 
myelopathies cannot be ruled out; however, there is no 
evidence supporting their benefit in confirmed infarction.16

The prognosis of acute spinal cord infarction is variable. 
While many patients demonstrate some neurologic 
improvement, persistent motor, sensory, and autonomic 
deficits are common. Long-term ambulatory outcomes tend to 
be more favorable in spontaneous compared to periprocedural 
cases.6 Early involvement of rehabilitation services is critical, 
as functional recovery is possible, particularly in patients with 
less severe deficits at presentation and those with spontaneous 
infarcts.6 Ultimately, early diagnosis and aggressive supportive 

Study category Test Results Clinical significance
CSF analysis Cell count Pleocytosis Argues against Guillain-Barré syndrome (which usually shows 

albuminocytologic dissociation).
Protein Elevated Non-specific; can be seen in both inflammation and ischemia.
Oligoclonal bands Negative Reduces likelihood of multiple sclerosis.

Metabolic mimics Vitamin B12 Normal Rules out subacute combined regeneration.
Folate Normal Rules out nutritional myelopathy.
Copper / Zinc Normal Rules out copper-deficiency myelopathy.

Autoimmune GAD-65 Ab Positive Can be associated with stiff person syndrome or autoimmune 
ataxia; may be an incidental or overlapping finding here.

AQP4 / MOG Ab Negative Rules out neuromyelitis optica 
Inflammatory C-reactive protein 5.8 mg/dL Indicates systemic inflammation.

Complete blood count Lymphopenia/eosinopenia Non-specific; may reflect acute stress or IgG deficiency baseline.

AQP4/MOG Ab, anti-aquaporin-4 antibody/anti-myelin oligodendrocyte glycoprotein antibody; CSF, cerebrospinal fluid; GAD-65 Ab, 
glutamic acicd decarboxylase 65 antibody; IgG, immunoglobulin G.



Volume 10, No. 3: August 2026	 299	 Clinical Practice and Cases in Emergency Medicine

Golder et al.	 Atypical Presentation of Acute Neuromuscular Paralysis

Table 3. Vascular and hypercoagulable workup in patient diagnosed with anterior spinal artery infarction.
Component Finding Relevance to diagnosis

Echocardiogram Patent foramen ovale w/ right to left shunt Provides a conduit for paradoxical emboli from venous 
circulation to arterial

Antiphospholipid antibody Mildly elevated Suggests a possible hypercoagulable predisposition 
(antiphospholipid syndrome)

Brain MRI Left cerebellar infarct Confirms a multiterritorial embolic process (not just isolated 
spinal cord)

Repeat cervical MRI C2–C7 Cord edema Evolving “owl’s eye” or “pencil-like” hyperintensity 
characteristic of anterior spinal artery syndrome

Coagulation profile Factor V, proteins C/S Typically negative in this case, focusing the etiology on the 
patent foramen ovale/embolic pathway

C2-C7, second cervical C2 vertebra to C7; MRI, magnetic resonance imaging.

can closely mimic Guillain-Barré syndrome and other acute 
neuromuscular paralysis differentials early in its course, even in 
the absence of definitive initial imaging findings. The 
uniqueness of this presentation is exemplified by the embolic 
nature of the infarction, rather than more common inflammatory 
etiologies. Although acute neuromuscular paralysis can indicate 
a variety of etiologies, it is important to understand the imaging 
modalities, laboratory values, and clinical presentation that may 
lead to the diagnosis of spinal cord infarction. 
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tional Review Board approval. Patient consent has been obtained 
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care, including prevention of secondary complications, are 
critical to optimizing recovery.

CONCLUSION
This case highlights how an anterior spinal artery infarction 
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Introduction: Nontraumatic subarachnoid hemorrhage (SAH) is a life-threatening neurological 
emergency, accounting for 5-10% of strokes. While most cases result from aneurysm rupture, 
perimesencephalic nonaneurysmal SAH is a distinct subtype characterized by blood localized to the 
midbrain cisterns and a venous pathophysiology. Perimesencephalic nonaneurysmal SAH is often 
associated with activities increasing intracranial venous pressure. Reports linking it to low-impact 
exercise such as yoga are rare.

Case Report: A 45-year-old female with no significant medical history presented with acute onset 
of severe headache and subjective unilateral hearing loss. Symptoms began immediately after 
a sudden, startled hyperextension movement during a yoga session. Noncontrast computed 
tomography of the brain revealed hemorrhage localized to the perimesencephalic and basal 
cisterns (modified Fisher Grade 4). Magnetic resonance imaging confirmed hemorrhage extension 
into the fourth ventricle and communicating hydrocephalus. Comprehensive workup, including 
echocardiography and serial digital subtraction angiography, ruled out aneurysm, arteriovenous 
malformation, or cardiac source.

Conclusion: The patient was diagnosed with perimesencephalic nonaneurysmal subarachnoid 
hemorrhage, likely precipitated by an abrupt Valsalva-like maneuver during yoga. She was managed 
conservatively with strict blood pressure control, chemical thromboprophylaxis, and vasospasm 
prophylaxis, achieving a full recovery. This case highlights that neurovascular events can occur 
during low-impact activities in susceptible individuals. Recognition of a distinct radiological pattern 
of perimesencephalic nonaneurysmal—confirmed by negative serial angiography—is vital, as it 
carries a significantly more favorable prognosis than aneurysmal SAH, allowing for conservative 
management and reassurance. [Clin Pract Cases Emerg Med. 2026;10(3):301–305.]

Keywords: subarachnoid hemorrhage; perimesencephalic hemorrhage; yoga; Valsalva maneuver;      
case report.

INTRODUCTION
Subarachnoid hemorrhage (SAH) represents a critical 

cerebrovascular event associated with significant morbidity 
and mortality. Approximately 85% of nontraumatic SAH 
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†

cases are caused by the rupture of a saccular aneurysm, 
presenting classically as a “thunderclap” headache. However, 
perimesencephalic nonaneurysmal SAH represents a unique 
subset, accounting for roughly 10% of all SAH cases and up 
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What do we already know about this clinical 
entity? 
Perimesencephalic nonaneurysmal 
subarachnoid hemorrhage (SAH) is a non-
aneurysmal subtype of SAH with a venous 
origin and more favorable prognosis than 
aneurysmal SAH.

What makes this presentation of disease 
reportable? 
We document a rare case triggered by a 
sudden Valsalva maneuver during yoga, with 
atypical symptom of acute hearing loss.

What is the major learning point? 
It arises from venous rupture, often occult on 
angiography. Diagnosis relies on the distinct 
prepontine pattern on CT despite negative 
vessel imaging.

How might this improve emergency 
medicine practice? 
Identifying the distinct pattern of 
perimesencephalic nonaneurysmal SAH 
allows for conservative management and 
avoids unnecessary interventions.

to two-thirds of those with negative initial angiography.1,2 
Unlike aneurysmal SAH, which is arterial in origin, the 
pathophysiology of perimesencephalic nonaneurysmal SAH is 
believed to involve a “venous component.” Current literature 
suggests that rupture of small perimesencephalic veins or 
capillary beds occurs due to sudden spikes in intracranial 
venous pressure. These pressure surges are often triggered 
by Valsalva maneuvers, such as coughing, heavy lifting, or 
straining. 3,4

While SAH is frequently associated with high-intensity 
physical exertion, its occurrence during low-impact activities 
such as yoga is rarely documented in the literature. This report 
describes a case of angiogram-negative perimesencephalic 
nonaneurysmal SAH precipitated by an abrupt movement 
during yoga. Here we highlight the importance of 
distinguishing this condition from aneurysmal causes and 
discuss the osteopathic and clinical implications of this rare 
presentation.

CASE REPORT
A 45-year-old female presented to the emergency 

department via emergency medical services with a chief 
complaint of acute, severe headache. The patient reported 
she had been performing yoga when she executed a sudden, 
reactive jump and back-extension movement in response to an 
unexpected environmental stimulus. Immediately following 
this maneuver, she experienced a sharp occipital headache, 
describing the pain as “throbbing” and rated 8/10 in severity. 
She noted associated lightheadedness, nausea, and the acute 
onset of subjective right-sided hearing loss. She denied direct 
head trauma or loss of consciousness. The patient’s past 
medical history was unremarkable. On arrival, her vital signs 
were within normal limits: blood pressure, 123/80 millimeters 
of mercury (mmHg); heart rate, 86 beats per minute; 
respiratory rate, 17 breaths per minute; and oxygen saturation, 
99 % on room air. The patient was afebrile, temperature 36.9 
°Celsius.

Physical examination revealed limited range of motion 
of the cervical spine secondary to pain and tenderness in the 
right paraspinal musculature, most likely nuchal rigidity. 
Neurological examination yielded a National Institutes of 
Health Stroke Scale score of 0. The patient was alert and 
oriented to person, place and time with no focal motor or 
sensory deficits. Bedside auditory testing with finger rub 
revealed gross deficits in right-sided hearing, which were 
transient.

An emergent noncontrast computed tomography of the 
brain demonstrated SAH localized within the suprasellar, 
prepontine, and interpeduncular cisterns (Images 1 and 2). The 
hemorrhage extended into the cistern of Liliequist, the fourth 
ventricle, and tracked into the upper cervical spinal canal 
(Images 3 and 4). There was effacement of the bifrontal sulci 
and mild ventricular prominence. The imaging findings were 
classified as modified Fisher Grade 4. Computed tomography 

angiography of the head and neck revealed no evidence of 
high-grade arterial stenosis, occlusion, intracranial aneurysm, 
or arteriovenous malformation.

The patient was transferred to a tertiary care center for 
neurocritical care and neurosurgery consultation. She was 
admitted to the neuro-intensive care unit with a Hunt and 
Hess Grade 1. Magnetic resonance imaging of the brain 
confirmed SAH along the prepontine cistern and foramen 
magnum involving the fourth ventricle. Fluid-attenuated 
inversion recovery sequencing demonstrated linear increased 
signal intensity in the bilateral frontal and parietal-occipital 
regions, suggesting additional foci of hemorrhage. Dilation of 
the temporal horns suggested an element of communicating 
hydrocephalus.

The patient underwent an initial digital subtraction 
angiography, which was negative for aneurysm or 
arteriovenous malformation. A repeat inpatient digital 
subtraction angiography performed was also negative. A 
transthoracic echocardiogram revealed a normal ejection 
fraction (60-65 %) and a negative bubble study, ruling out a 
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Image 1. Computed tomography of the head (sagittal view) 
demonstrating hyperattenuation within the prepontine cistern, 
which extends inferiorly to the upper cervical spine relating to 
subarachnoid hemorrhage (arrows) in a patient diagnosed with 
perimesencephalic nonaneurysmal subarachnoid hemorrhage.

Image 2. Computed tomography of the head (axial view) showing 
hemorrhage extension into the perimesencephalic cisterns within 
the prepontine cistern, slightly asymmetric to the left (arrow).

Image 3. Computed tomography of the head (axial view) at the 
level of the foramen magnum within the prepontine cistern showing 
hemorrhage into the spinal canal (arrow) in a patient diagnosed with 
perimesencephalic nonaneurysmal subarachnoid hemorrhage.

Image 4. Computed tomography of the head (axial view) at the 
level of the upper cervical spine showing hemorrhage into the 
spinal canal (arrows).

patent foramen ovale or cardiac shunt. Transcranial Doppler 
was performed daily and remained negative for vasospasm.

Management focused on strict hemodynamic control. 
Systolic blood pressure was maintained at < 140 mm 
Hg using a nicardipine infusion (titrated by 2.5 mg/
hour every 15 minutes), which was weaned as tolerated. 

Nimodipine 60 mg every four hours was initiated for a 
21-day course for vasospasm prophylaxis. Levetiracetam 
500 mg twice daily was administered for seven days for 
seizure prophylaxis. Mannitol 25 grams every six hours 
was administered; although the patient remained alert, this 
was used for symptomatic headache relief and to optimize 
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intracranial pressure, given the mild ventricular prominence 
and bifrontal sulcal effacement seen on imaging. Fluid 
status was maintained net positive. Bilateral sequential 
compression devices were applied initially. Once deemed safe 
by neurosurgery (approximately 48 hours post-admission), 
subcutaneous heparin, 5,000 units every eight hours, was 
initiated. An admission lipid panel revealed a low-density 
lipoprotein (LDL) of 89.4 milligrams per deciliter (mg/dL) 
(reference range: 0-99 mg/dL). Atorvastatin 40 mg daily was 
initiated with a target LDL < 70 mg/dL.

The patient remained neurologically stable throughout 
her admission. Her headache improved with a regimen of 
acetaminophen, butalbital/acetaminophen/caffeine, and 
avoidance of stimulation. She did not require external 
ventricular drainage. She was discharged home in stable 
condition. At her outpatient follow-up, she underwent a third 
digital subtraction angiography, which remained negative, 
confirming the diagnosis of cryptogenic/nonaneurysmal SAH. 
She reported no recurrence of “thunderclap” headaches, 
complete resolution of hearing symptoms, and had 
successfully returned to work.

DISCUSSION
This case illustrates a rare presentation of spontaneous 

perimesencephalic nonaneurysmal SAH triggered by a 
sudden hyperextension movement during yoga. The clinical 
and radiographic findings align with the diagnostic criteria: 
hemorrhage centered anterior to the midbrain, absence of 
aneurysm on angiography, and a benign clinical course (Hunt 
and Hess Grade 1).

Spontaneous perimesencephalic nonaneurysmal SAH 
with venous components triggered by a sudden, non-
traumatic movement during a low-impact activity is rare. The 
pathophysiology is distinct from aneurysmal rupture. The 
“venous hypothesis” postulates that the hemorrhage results 
from the rupture of superficial perimesencephalic veins or 
the basal vein of Rosenthal. In this case, the sudden back 
extension and likely simultaneous breath-holding (Valsalva 
maneuver) caused a transient spike in intrathoracic pressure. 
This pressure is transmitted retrograde through the jugular 
venous system to the intracranial veins, which lack valves, 
potentially causing a thin-walled vein to rupture. While 
exercise-induced SAH is documented, yoga is generally 
considered a low-risk activity. This case suggests that specific 
rapid movements can generate sufficient physiological 
stress to trigger perimesencephalic nonaneurysmal SAH in 
susceptible individuals.3,4

A notable strength of this case is the extensive workup, 
which excluded other etiologies. The patient underwent three 
separate digital subtraction angiograms (the gold standard) 
over a distinct time course, all of which were negative. 
Furthermore, magnetic resonance imaging ruled out occult 
cavernomas, and the negative bubble study on echocardiogram 
ruled out paradoxical embolism. This rigorous exclusion 

supports the diagnosis of a venous/cryptogenic etiology.
The presentation with unilateral hearing loss is 

atypical yet not an uncommon feature of SAH. This can 
be attributed to several mechanisms: direct irritation of the 
vestibulocochlear nerve as it traverses the blood-filled cisterns, 
or a central auditory processing disorder caused by the toxic 
effects of blood products (hemosiderin) on the auditory 
cortex.5 The complete resolution of her hearing deficit 
suggests the cause was likely transient nerve irritation rather 
than permanent central damage.

Perimesencephalic non-aneurysmal SAH accounts 
for approximately 10% of all SAH cases and two-thirds 
of angiogram-negative SAH cases.3 Its distinction from 
aneurysmal SAH is critical due to its vastly different 
prognosis. Patients with perimesencephalic nonaneurysmal 
SAH have a much lower risk of re-bleeding, symptomatic 
vasospasm, and long-term disability, and the mortality rate 
is near zero.3,6 This contrasts sharply with the potential for 
devastating outcomes after an aneurysmal rupture.

CONCLUSION
Emergency physicians should maintain a high index 

of suspicion for subarachnoid hemorrhage in patients 
presenting with sudden, severe, “thunderclap” headache, 
even following low-impact activities like yoga. This case 
of perimesencephalic nonaneurysmal SAH occurring 
during yoga demonstrates a rare trigger with an atypical 
presentation. It reinforces the favorable prognosis of this 
condition when serial angiography is negative, supporting a 
conservative management strategy focusing on blood pressure 
control, chemical thromboprophylaxis, and vasospasm 
prophylaxis. Recognizing the characteristic imaging pattern 
of perimesencephalic nonaneurysmal SAH is essential for 
accurate diagnosis and prognosis, guiding management toward 
a conservative approach and providing reassurance regarding 
the typically favorable long-term outcomes.
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obtained and filed for the publication of this case report. 
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Introduction: Herpes zoster ophthalmicus, a reactivation of varicella-zoster virus involving the 
ophthalmic branch of the trigeminal nerve, is a known but under-recognized risk factor for acute 
cerebrovascular and cardiovascular events. 

Case Report: We report the case of an 84-year-old female with herpes zoster ophthalmicus who 
suffered a fatal ischemic stroke and bilateral submassive pulmonary emboli within days of diagnosis. 
Despite early identification and appropriate antiviral treatment, the patient experienced rapid 
neurological decline and ultimately succumbed to complications. 

Conclusion: This case underscores the critical association between herpes zoster ophthalmicus 
and increased risk of stroke and myocardial infarction, as supported by growing epidemiologic 
evidence. Physicians should be aware of these severe complications, consider close monitoring 
and cardiovascular risk stratification in patients with herpes zoster ophthalmicus, and they should 
provide patients with clear return precautions for symptoms suggestive of stroke or embolic disease. 
Further research is needed to determine preventative strategies beyond antiviral therapy for high-risk 
patients. [Clin Pract Cases Emerg Med. 2026;10(3):306–309]

Keywords: herpes zoster ophthalmicus; stroke; myocardial infarction; pulmonary emboli; case report.

INTRODUCTION
Over 95% of adults worldwide have been infected with 

the varicella-zoster virus, and approximately one in three 
individuals will develop herpes zoster in their lifetime.1 
Caused by reactivation of the varicella-zoster virus, herpes 
zoster results in a painful vesicular rash that appears 
unilaterally on the body in a single or occasionally two 
contiguous dermatomes. Herpes zoster ophthalmicus (HZO) 
occurs when the virus specifically affects the ophthalmic 
branch of the trigeminal nerve, whose dermatome covers 
some of the scalp, forehead, eyelid, eye, and nose. Herpes 
zoster ophthalmicus is a vision-threatening condition, as the 
virus affects the globe of the eye, resulting in keratitis with 
characteristic dendritic lesions seen with fluorescein staining. 
The incidence rates of HZO are reportedly between 10-20% 

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

of those with herpes zoster.2 Research has indicated that HZO 
leads to a viral vasculitis, with direct infiltration of vascular 
tissue by the virus and subsequent autoantibody formation 
that predisposes the patient to the development of stroke and 
myocardial infarction.3,4

CASE REPORT
An 84-year-old female with a history of hypertension and 

hyperlipidemia presented to the emergency department (ED) 
of Facility A for right eye and right upper face pain with an 
associated rash for two days. She noted resolution of an upper 
respiratory infection over the prior two weeks. Vital signs 
were unremarkable, and physical examination was notable 
for a vesicular rash distributed in a V1 dermatomal pattern on 
the right face. Pupils were equally reactive, and visual acuity 
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What do we already know about this clinical 
entity? 
Herpes zoster ophthalmicus can lead to 
serious ocular complications including 
vision loss. 

What makes this presentation of disease 
reportable? 
This case highlights the under-recognized 
association between herpes zoster and acute 
cerebrovascular and cardiovascular events.

What is the major learning point? 
Acute herpes zoster ophthalmicus infections 
can increase the risk for deleterious vascular 
sequelae, including stroke and myocardial 
infarction.

How might this improve emergency 
medicine practice? 
Recognition of potential complications will 
promote prompt antiviral treatment, patient 
education on the early signs of vascular 
insults, and close follow-up.

was 20/40 in each eye. Slit-lamp and fluorescein examination 
revealed a dendritic lesion at the three o’clock position on 
the right cornea. The patient was diagnosed with HZO, and 
as recommended by the consulting ophthalmologist over the 
phone, she was given an intravenous dose of acyclovir, a 
seven-day prescription of oral acyclovir, and office follow-up 
the next morning. 

The following day, the patient was unable to see 
ophthalmology as planned and presented to the ED of Facility 
B with the same complaints. Vital signs were unremarkable, 
and physical examination was consistent with the HZO 
findings seen the previous day. Neurological examination was 
grossly intact. Another ophthalmologist consulted at that time 
recommended outpatient follow-up within a few days and to 
continue the prescribed acyclovir regimen. A case manager 
helped to ensure this follow-up.

Three days later, the patient was found unresponsive 
at home with a rightward gaze, left facial droop, left-sided 
paralysis, and Glasgow Coma Scale (GCS) 4. Neurological 
examination was limited, and the patient was intubated by 
emergency medical services enroute to Facility A’s ED. 
Computed tomography (CT) of the head without contrast 
revealed a hyperdense right middle cerebral artery (MCA) 
and loss of gray-white matter differentiation in the right MCA 
territory (Image 1A). Computed tomography angiography 
(CTA) of the head and neck revealed occlusion of the right M1 
and A2 segments and, incidentally, large bilateral pulmonary 
emboli (PE). A CTA chest subsequently showed extensive 
bilateral PE in the main, lobar, and segmental pulmonary 
arteries with evidence of right heart strain (Image 2). 

Laboratory blood tests were unremarkable except for an 
elevated troponin level of 1.05 nanograms per milliliter (ng/
mL) (reference range: 0.0-0.03 ng/mL). Electrocardiogram 

Image 1. Axial views of the patient’s brain imaging over a period 
of 24 hours. (A) Initial computed tomography (CT) of the head 
without contrast revealed a hyperdense right middle cerebral ar-
tery (arrow). (B) Diffusion-weighted magnetic resonance imaging 
of the brain showed acute infarct in nearly the entire right middle 
and anterior cerebral artery territories (white arrow), as well as 
acute infarct of the left insular cortex and temporal lobe of the left 
middle cerebral artery territory (black arrow). (C) Subsequent CT 
head without contrast showed hemorrhagic transformation with 
intraparenchymal hemorrhage (black arrow) and 7 mm of midline 
shift (white arrow).

Image 2. Computed tomography angiography of the chest (coro-
nal view) showing extensive bilateral pulmonary emboli (arrows) in 
an elderly patient diagnosed with herpes zoster ophthalmicus.

demonstrated moderate T-wave abnormalities consistent with 
anterolateral ischemia (Image 3). Although she was outside 
the window for thrombolytic therapy for her MCA stroke, 
transfer to Facility B was initiated for possible mechanical 
thrombectomy. The interventional neurologist at Facility 
B felt treatment for the PE should take precedence, and a 
heparin drip was initiated prior to transfer.
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On arrival to the ED of Facility B, the patient’s 
neurological exam improved to a GCS 6T, and she was 
seen reaching for her endotracheal tube with her right arm. 
Pupils were sluggish but reactive and symmetric bilaterally. 
Repeat CT head showed decreased gray-white differentiation 
in the right MCA territory, as well as a hyperdensity in 
the right basal ganglia concerning for new hemorrhage 
versus contrast staining from prior CTA. Heparin drip was 
paused due to concern for cerebral hemorrhage along with a 
supratherapeutic partial thromboplastin time (PTT) of >139 
seconds (therapeutic goal 52-72 seconds, reference range: 
22-29.5 seconds). The neurology team recommended against 
thrombectomy based on the above CT findings indicative 
of a completed stroke. Neurosurgery’s evaluation showed 
an improved GCS 9T, continued left-sided flaccid paralysis, 
localization to pain on the right, right-sided gaze preference, 
and equally reactive pupils bilaterally. 

The patient was subsequently admitted to the intensive 
care unit. Repeat troponin level was unchanged from prior. 
Echocardiogram revealed right heart strain and no evidence 
of structural anomalies that might result in paradoxical 
embolism. Subsequent PTT improved to 57.2 seconds four 
hours after the initial result, and heparin drip was restarted. 
The patient was started on levetiracetam for seizure 
prophylaxis, valacyclovir for HZO, and propofol and fentanyl 
drips for sedation and comfort. 

Diffusion-weighted magnetic resonance imaging of the 
brain with and without contrast obtained overnight revealed 
findings consistent with acute ischemic infarction involving 
nearly the entire right MCA and anterior cerebral artery 
(ACA) territories, with prominent areas of hemorrhage within 
the right basal ganglia and medial right frontal parietal cortex 
and subcortical area. A new hemorrhagic infarct within the 
left MCA territory centered within the insular and temporal 
area was also seen (Image 1B). The heparin drip was again 
discontinued. The next morning, the patient’s neurologic 

exam declined to GCS 6T, and a repeat CT head revealed 
increased edema in the right MCA and ACA territories, new 
petechial hemorrhage in the right putamen and distal right 
ACA territories, and new edema and petechial hemorrhage 
in the left frontal lobe, with a hyperdense adjacent left M3 
branch visualized. New mass effect with sulcal and ventricular 
effacement and seven millimeters of midline shift were 
noted (Image 1C). The patient had not yet exhibited signs 
of herniation, and 3% normal saline infusion was initiated. 
She was not a candidate for neurosurgical decompression 
secondary to her age and overall poor prognosis. The 
following day, the patient’s family placed the patient on 
comfort measures. She expired the following evening, three 
days after admission.

DISCUSSION
The pathogenesis of HZO leading to stroke is not 

definitive, although studies on brain tissue from individuals 
suffering a stroke within 10 months of cranial or cervical 
herpes zoster onset suggest spread of the virus transaxonally 
to the cerebral arteries, affecting them from outside-in, starting 
with inflammation of adventitia and transmurally extending 
to intima. This inflammation and remodeling predisposes 
individuals to stroke and ischemia.3,4 Multiple studies have 
identified and highlighted the link between herpes zoster and 
increased stroke risk.4-8 In a meta-analysis, relative risk of 
stroke at two weeks following herpes zoster was 2.36.6 Stroke 
risk for HZO remained increased for the first year following 
diagnosis, and risk has been shown to increase with age and 
immunocompromised states.1,8 

While the link between HZO and stroke as well 
as myocardial infarction (MI) has been studied and 
documented,4-8 it is not yet well-recognized as a potential 
complication in the emergency medicine community. This 
case highlights lesser known adverse outcomes of what 
has been considered a less dangerous condition in terms 

Image 3. Electrocardiogram showing abnormal T-wave inversions and flattening suggestive of anterolateral ischemia (arrows) in an 
elderly patient diagnosed with herpes zoster ophthalmicus.
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of mortality. The exact effectiveness of vaccination and 
aggressive antiviral treatment on subsequent stroke risk is 
inconclusive, but they remain promising prevention and 
treatment strategies.1,4,5,7,8 To date, there are no published 
studies on other interventions that may reduce the likelihood 
of stroke or MI following a herpes zoster outbreak, such as 
possible initiation of antiplatelet or anti-inflammatory therapy. 

This patient also developed pulmonary emboli, which to 
date have not been reported in conjunction with HZO. There 
is, however, a case report of pulmonary thromboembolism 
following herpes zoster oticus.9 Furthermore, two studies 
in children with varicella demonstrated transient elevations 
in lupus anticoagulant, as well as autoantibodies to protein 
S, protein C, prothrombin and antithrombin; and those with 
thromboembolism consistently had elevated autoantibodies to 
protein S and lupus anticoagulant.10,11 While these studies were 
limited to children and acute varicella infections as opposed to 
reactivated zoster infections, it may be reasonable to consider 
similar biologic responses to the same virus. Additionally, 
a bench study found pro-thrombotic, platelet activating and 
aggregating viral exomes in those with acute herpes zoster 
infections.12 It is possible these findings are contributing 
factors to herpes zoster-associated vasculopathy, stroke, and 
MI; and in our case, may have contributed to the development 
of pulmonary emboli. Further research is required to 
definitively establish a hematologic-based pro-thrombotic 
mechanism caused by herpes zoster.2 

CONCLUSION
This case highlights the risk of significant vascular 

sequelae, including acute stroke and MI, following herpes 
zoster ophthalmicus infection. With the risk of subsequent 
cerebrovascular and cardiovascular disease increased after 
HZO infection, additional research is needed to identify 
preventative strategies and interventions to reduce these 
potentially devastating complications. We encourage 
physicians to consider close follow-up and cardiovascular risk 
stratification in patients with HZO. Physicians should provide 
risk-mitigation strategies, such as routine vaccination against 
herpes zoster for those at high risk for vascular events, and 
clear return precautions for symptoms suggestive of stroke or 
embolic disease.
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Introduction: Subungual myiasis is an infection under the fingernail or toenail caused by an 
infestation of fly larvae. It is rarely reported internationally, with only one previously reported case in 
the United States.

Case Report: An 80-year-old female with a history of polyneuropathy, peripheral artery disease, 
peripheral venous insufficiency, and chronic bilateral lower extremity edema presented to the 
emergency department (ED) after staff at her skilled nursing facility noted what appeared to be 
several whitish-colored maggots moving under the nail of the patient’s left great toe. Thorough 
examination was consistent with subungual myiasis with associated onycholysis without evidence of 
associated cellulitis or soft tissue infection. Manual extraction of six larvae was performed, and the 
patient’s foot was soaked in chlorhexidine. She was discharged back to her facility with a plan for 
daily chlorhexidine soaks and prompt follow-up with a podiatrist. To date she has not presented to 
the ED since with the same issue.

Conclusion: Due to its extraordinarily rare incidence, there is little consensus regarding the 
treatment of subungual myiasis beyond the manual extraction of larvae. Oral ivermectin has been 
reported as an additional treatment option for myiasis, but research is limited. Antibiotics are 
generally only recommended when there is evidence of associated bacterial infection. This case 
should raise awareness for emergency physicians regarding the recognition and management of 
subungual myiasis. [Clin Pract Cases Emerg Med. 2026;10(3):310–312.]

Keywords: emergency department; myiasis; subungual; case report. 

INTRODUCTION
Myiasis is a parasitic infection caused by the infestation 

of living tissue by fly larvae. Cutaneous and wound myiasis 
are the most reported manifestations of the disease, although 
many other forms exist.1  Subungual myiasis, in which myiasis 
develops under a fingernail or toenail, is a rarely reported 
disease worldwide. A thorough literature search yielded only a 
single case report of subungual myiasis in the United States.2 
Since 1980, seven cases have been reported internationally in 
Spain, Turkey, Italy, South Korea, and Syria.3–8 All patients 
had predisposing risk factors including peripheral venous 
insufficiency and lower extremity edema,2 poor personal 
hygiene,4,7 immunosuppressive drugs including 

Brown University, Warren Alpert School of Medicine, Department of Emergency 
Medicine, Providence, Rhode Island

chemotherapy,5–7 or an ingrown toenail. There was substantial 
treatment variation between these seven patients. We present 
the second reported case of a patient with subungual myiasis 
in the United States. 

CASE REPORT
An 80-year-old female with a history of hypertension, 

hyperlipidemia, polyneuropathy, peripheral artery disease, 
peripheral venous insufficiency status post bilateral iliac vein 
stenting and chronic bilateral lower extremity edema 
presented to an urban emergency department (ED) in New 
England during the summer with a chief complaint of a nail 
problem. The patient was residing at a skilled nursing facility 
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What do we already know about this clinical 
entity? 
Myiasis is a parasitic infection caused by fly 
larvae infestation of living tissue. 

What makes this presentation of disease 
reportable?
This is only the second published case report of 
subungual myiasis in the United States.

What is the major learning point?  
There is little consensus regarding the treatment 
of subungual myiasis beyond manual extraction 
of larvae.

How might this improve emergency medicine 
practice?  
Given the rise in international travel and changing 
climate, emergency physicians should recognize 
the possibility of myiasis in all its manifestations.

due to difficulties performing independent activities of daily 
living. She had no history of recent international travel and 
was not taking immunosuppressive medications or undergoing 
chemotherapy. She was sent to the ED by facility staff who 
noted what appeared to be several whitish-colored maggots, or 
larvae, moving under the nail of the patient’s left great toe 
while performing routine care. The patient denied pain, 
abnormal sensation, or any awareness of the issue. 

On physical examination, the distal end of a discolored 
nail plate was raised from the nail bed. Multiple writhing 
larvae were visible between the hyponychium and the nail 
plate. These findings were consistent with subungual myiasis 
with associated onycholysis. There was no evidence of 
associated cellulitis or soft tissue infection (Video 1). 

Following exam, the patient’s left foot was soaked in a 
chlorhexidine solution. Six, approximately 1-cm long, live 
larvae were extracted from under the patient’s left great 
toenail using forceps (Video 2). 

The larvae were not sent for speciation but did have 
characteristics classic of Sarcophagidae (Video 3).9   

The patient’s left foot was again soaked in chlorhexidine, 
and no other maggots or larvae were noted on a thorough 
re-examination. She was discharged back to her facility with a 
plan for daily chlorhexidine soaks and prompt follow-up with 
a podiatrist, with whom she was already established as a 
patient. Per chart review, the patient did not represent to an 
ED in the same medical system within 60 days of discharge 
for the same issue. 

DISCUSSION 
Sarcophagidae, commonly known as flesh flies, produce 

larvae that are necrophagous. They remain in larval stage for 
16-30 days, during which time they spend 5-10 days feeding 
on decomposing mammalian tissue.10 Myiasis of all types is 
most diagnosed in warm, tropical or subtropical climates, and 
is relatively rare in the United States.1 Our patient’s main risk 
factors for the development of subungual myiasis included 
peripheral artery disease, peripheral venous insufficiency 
requiring iliac vein stenting, and chronic lower extremity 
edema. She had no history of recent international travel, and 
she was not taking immunosuppressive medications or 
undergoing chemotherapy. 

Point-of-care ultrasound using high-frequency linear 
probe can be used to exclude abscess and visualize 
hyperechoic mobile structures indicative of larvae.2 Due to the 
rarity of such cases, there is no guidance on whether 
specimens should go for speciation, especially as doing so 
may not change management. All seven previously reported 
cases of subungual myiasis were treated with manual removal 
of the larvae.3-8 Nail extraction was performed in five of the 
previously reported cases.3,4,6-8 This was not deemed necessary 
in our patient’s case as her associated mild onycholysis 
allowed for full visualization of the area and extraction of the 

larvae without removal of the healthy-appearing nail plate. 
One case was additionally treated with footbaths containing an 
unspecified antiseptic solution in addition to both oral and 
topical antibiotics.5 Two other cases were also treated with 
oral antibiotics.4,7 

Due to its rare incidence, there is little consensus 
regarding the treatment of subungual myiasis beyond the 
manual extraction of larvae. Oral ivermectin has been reported 
as an additional treatment option for myiasis, but this is 
generally limited to veterinary studies or individual case 
reports in humans.11,12 Topical and systemic antibiotics are 
generally only recommended when there is evidence of 
associated bacterial infection.1 Given the rise of international 
travel and a changing climate, emergency physicians in the 
United States should be aware of such cases and be able to 
recognize and treat myiasis in all its manifestations, including 
subungual myiasis. Further research into treatments for 
myiasis are needed as there is little consensus on the role of 
systemic antiparasitic medications such as ivermectin. 

CONCLUSION
Subungual myiasis is a rare, although likely under-

reported, disease in the United States. Risk factors include 
peripheral venous insufficiency and lower extremity edema, 
poor personal hygiene, immunosuppressive drugs and trauma 
to the area. It can be effectively treated in the ED or in the 
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outpatient clinic setting. Manual removal of the larvae remains 
the mainstay of treatment, but the use of treatment adjuncts 
such as antiparasitic medications remains controversial. Due 
to variations in practice, further research on the best course for 
treatment for subungual myiasis is needed.

Video 1. Larvae moving under patient’s left great toenail, 
consistent with subungual myiasis.

Video 2. Extraction of larvae from under patient’s left great toenail 
using forceps.

Video 3. Six, approximately 1-cm long larvae extracted 
from under patient’s toenail with characteristics classic of 
Sarcophagidae.

The authors attest that their institution does not require 
Institutional Review Board approval for publication of this case 
report. Patient consent has been obtained for publication of this 
case report. Documentation on file.
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Introduction: Duloxetine, a serotonin-norepinephrine reuptake inhibitor, has been associated with 
extrapyramidal symptoms and tardive syndromes; however, such adverse reactions are rare and 
remain sparsely documented, particularly in the setting of non-psychiatric use.

Case Report: A young, healthy, active-duty military service member developed acute extrapyramidal 
symptoms—restlessness, dystonic movements, and acute dystonia—shortly after initiating 
duloxetine for postsurgical neuropathic pain. 

Conclusion: This case highlights the need for vigilance regarding movement disorders in patients 
prescribed duloxetine, even in the absence of psychiatric comorbidity or antipsychotic exposure. 
[Clin Pract Cases Emerg Med. 2026;10(3):313–315.]

Keywords: duloxetine; extrapyramidal symptoms; acute dystonia; drug-induced movement disorder; 
case report. 

INTRODUCTION
Extrapyramidal symptoms encompass a spectrum of 

drug-induced movement disorders, including akathisia, 
dystonia, parkinsonism, and tardive dyskinesia. These 
symptoms are most associated with dopamine receptor 
blocking agents, particularly antipsychotics, due to their 
antagonism of dopaminergic pathways in the basal ganglia.1-3 
Although antipsychotics remain the leading cause, 
antidepressants have also been implicated in the development 
of extrapyramidal symptoms. Mechanistically, serotonergic 
antidepressants may disrupt dopaminergic transmission, 
predisposing susceptible individuals to movement disorders.4-6 
This case highlights the unusual occurrence of acute 
extrapyramidal symptoms—including akathisia and dystonic 
movements—in a healthy, young, active-duty military service 
member following recent initiation of duloxetine for 
postsurgical neuropathic pain.

CASE REPORT
A 23-year-old active-duty U.S. Marine presented to the 

Naval Medical Center Portsmouth Department of Emergency Medicine, 
Portsmouth, Virginia
Naval Medical Center Camp Lejeune, Department of Emergency Medicine, Camp 
Lejeune, North Carolina

*

†

Naval Medical Center Emergency Department (ED) with a 
four-hour history of progressively worsening restlessness and 
involuntary muscle movements. The patient had been initiated 
on duloxetine 30 mg daily one week prior for management of 
postsurgical lower extremity neuropathic pain. His last dose of 
duloxetine had been taken approximately five hours before 
symptom onset, and adherence to the prescribed regimen was 
confirmed. The only other daily medication the patient 
reported was celecoxib for his lower extremity pain. 

Upon arrival, the patient’s vital signs were within normal 
limits. Physical examination demonstrated acute dystonia with 
prominent psychomotor agitation, characterized by abnormal 
facial grimacing, blepharospasm, and dystonic movements of 
the neck and limbs. No other focal neurologic deficits were 
appreciated. Electrocardiography and routine laboratory 
studies were unremarkable. Initial management with 
intravenous diphenhydramine did not improve the patient’s 
symptoms. Subsequent administration of oral benztropine 
resulted in complete and rapid resolution of the 
extrapyramidal manifestations.
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What do we already know about this clinical 
entity? 
Duloxetine and other serotonin–norepinephrine 
reuptake inhibitors rarely cause extrapyramidal 
symptoms via serotonergic inhibition of 
dopaminergic pathways.

What makes this presentation of disease 
reportable?
Acute dystonia and akathisia developed soon 
after duloxetine initiation for postsurgical 
neuropathic pain in a healthy young man 
without psychiatric history.

What is the major learning point?  
Consider duloxetine as a potential cause of 
acute extrapyramidal symptoms, even in 
patients without antipsychotic exposure or 
psychiatric disease.

How might this improve emergency medicine 
practice?  
Early recognition will help ensure timely 
treatment with anticholinergics.

The patient was discharged from the ED with a 
prescription for two additional doses of benztropine, to be 
taken only if symptoms recurred. He was advised to 
discontinue duloxetine and adhere to close outpatient follow-
up. At a one-week follow-up appointment with his primary 
care physician, the patient reported complete and sustained 
resolution of symptoms following cessation of duloxetine. 

DISCUSSION
Duloxetine is widely prescribed for depression, anxiety, 

and chronic pain. The adverse event profile is generally 
dominated by gastrointestinal and central nervous system 
effects, with movement disorders considered rare. Although 
antidepressants are less commonly implicated, serotonin–
norepinephrine reuptake inhibitors such as duloxetine have 
been reported to induce extrapyramidal symptoms through 
secondary effects on dopaminergic neurotransmission.6-7 
Excessive serotonergic activity can indirectly suppress 
dopaminergic transmission within the basal ganglia via 
inhibitory serotonergic pathways. This mechanism may 
precipitate acute dystonic or dyskinetic reactions, particularly 
in susceptible individuals or in the setting of rapid dose 
initiation or titration. In this case, the temporal relationship 
between duloxetine initiation and symptom onset supports a 
causal association.

Large pharmacoepidemiologic studies and post-marketing 
surveillance have specifically identified duloxetine as one of 
the antidepressants with a measurable, although infrequent, 
association with extrapyramidal symptoms, with a rate ratio of 
5.68 compared to controls.4 Case reports and U.S. Food and 
Drug Administration adverse event data further document 
isolated instances of duloxetine-induced dystonia and 
dyskinesia, often in patients without prior psychiatric or 
neurological comorbidities.5-13 

From an emergency medicine perspective, recognition of 
medication-induced extrapyramidal symptoms is essential for 
prompt diagnosis and management. The differential diagnosis 
includes acute dystonic reaction, serotonin syndrome, 
neuroleptic malignant syndrome, and functional movement 
disorders. Key distinguishing features include the absence of 
hyperthermia, autonomic instability, or altered mental status, 
which effectively ruled out serotonin syndrome and 
neuroleptic malignant syndrome in this patient. Tardive 
dyskinesia was excluded based on the acute onset of 
symptoms, as this condition requires at least three months of 
exposure to dopamine receptor blocking agents and presents 
with movements that persist for at least four weeks, whereas 
acute dystonia develops within hours to days of medication 
initiation or dose increase.14

The mainstays of emergency management for acute 
extrapyramidal symptoms are prompt drug discontinuation 
and targeted pharmacologic therapy. While anticholinergic 
agents (eg, benztropine) are first-line treatment,15 it was not 

always readily available in the ED, prompting initial 
management with diphenhydramine. Anticholinergic agents 
restore dopaminergic–cholinergic balance within the basal 
ganglia. Benzodiazepines or propranolol may be used as 
adjuncts when needed.15 Importantly, the treatment approach 
differs fundamentally from tardive dyskinesia, where 
anticholinergics are ineffective and may worsen symptoms; 
instead, vesicular monoamine transporter-2 inhibitors 
(valbenazine, deutetrabenazine) are the recommended first-
line therapy,14 underscoring the importance of accurate clinical 
diagnosis before initiating treatment.

This case is notable for several distinguishing 
characteristics: the patient was an otherwise healthy military 
service member who developed acute dystonia after 
duloxetine initiation for post-surgical neuropathic pain—a 
non-psychiatric indication. This contrasts with the limited 
existing literature on duloxetine-induced movement disorders, 
which predominantly describes extrapyramidal symptoms in 
patients treated for psychiatric conditions such as major 
depressive disorder.7,10-11 Furthermore, while prior case reports 
have documented tardive syndromes developing after 
prolonged duloxetine exposure (18 months),11 acute dystonia 
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occurring shortly after initiation in a young, healthy individual 
without psychiatric comorbidities has not been previously 
reported. The patient’s military status and lack of predisposing 
risk factors for movement disorders further underscore the 
clinical significance of this case.

Although duloxetine-induced extrapyramidal symptoms 
remain uncommon, clinicians should maintain vigilance when 
evaluating patients with new-onset movement disorders, 
particularly those recently initiated on serotonergic or 
noradrenergic antidepressants. Reporting such cases 
contributes to a broader understanding of atypical adverse 
drug reactions and reinforces the importance of medication 
review in emergency presentations of acute movement 
abnormalities.

CONCLUSION
This case illustrates a unique presentation of extrapyramidal 

symptoms associated with recent outpatient initiation of 
serotonin–norepinephrine reuptake inhibitors for a non-
psychiatric indication in an otherwise healthy, young, military 
service member. Given the potential morbidity associated with 
extrapyramidal symptoms and the widespread use of 
antidepressants, clinicians should maintain a high index of 
suspicion for drug-induced movement disorders in patients 
prescribed duloxetine. This case underscores the need for 
heightened clinical awareness of duloxetine-associated 
extrapyramidal symptoms in populations not typically 
considered at risk, such as young, physically active military 
personnel, and supports the importance of early recognition and 
intervention for these potentially distressing adverse effects.

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: Tetanus is a rare but life-threatening disease caused by Clostridium tetani, 
characterized by generalized muscle rigidity, autonomic instability, and respiratory compromise. 

Case Report: We present a case of a 65-year-old male poultry hobbyist with type two diabetes who 
developed severe tetanus following a rooster-peck injury to his finger. The patient presented with 
progressive trismus and respiratory distress necessitating fiberoptic nasotracheal intubation and 
subsequent tracheostomy. Despite appropriate antimicrobial therapy, immunoglobulin administration, 
and sedation, the patient continued to exhibit spasms when sedation was reduced. 

Conclusion: This case highlights the ongoing risk of tetanus in under-immunized agricultural 
populations, the challenges of airway management in severe trismus, and the importance of 
maintaining vaccination awareness even in developed healthcare settings. [Clin Pract Cases Emerg 
Med. 2026;10(3):316–319.]

Keywords: tetanus; trismus; airway management; immunization; case report.

INTRODUCTION 
Tetanus is caused by the neurotoxin Clostridium tetani, 

which blocks inhibitory neurotransmission, leading to 
muscle rigidity and spasms.¹ Despite the availability of 
vaccination, sporadic cases continue to occur in 
unvaccinated or inadequately immunized adults, particularly 
after minor contaminated wounds.2 In the United States, 
most cases are seen in older individuals and those with 
incomplete immunization.3 

Animal-related injuries are rarely implicated in tetanus 
transmission, yet agricultural workers are at higher risk due to 
increased chronic environmental exposure to spores via 
sources such as soil and manure.4 This case underscores the 
importance of early recognition, vaccination, and 
multidisciplinary management in a patient with severe tetanus 
following a seemingly trivial poultry injury. 

Northeast Georgia Medical Center, Gainesville, Georgia
Northeast Georgia Medical Center, Graduate Medical Research, Gainesville, Georgia
Northeast Georgia Medical Center, Department of Emergency Medicine, Gainesville, 
Georgia

*
†

‡

CASE REPORT 
A 65-year-old male poultry hobbyist with a history of type 

two diabetes mellitus and no tetanus vaccination within the 
prior 10 years presented to the emergency department (ED) 
with trismus, abnormal tongue sensation, and dysarthria. He 
reported a left third-finger injury from a rooster peck several 
days prior, which had developed signs of cellulitis (Image). He 
denied dyspnea or difficulty handling secretions. Physical 
examination revealed trismus, hypertension, tachycardia, and 
a small erythematous finger wound. 

Computed tomography (CT)  of the brain and CT 
angiography of the head and neck were negative for stroke, 
deep-space infection, peritonsillar abscess, retropharyngeal 
abscess, or cellulitis of the neck, while patient history lowered 
suspicion for a dystonic reaction to home medications and 
serum calcium ruled out hypocalcemic tetany. He was treated 
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What do we already know about this clinical 
entity? 
Tetanus follows contaminated wounds and can 
cause trismus, spasms, and respiratory failure; 
risk rises with poor vaccination and diabetes.

What makes this presentation of disease 
reportable?
Tetanus after a rooster peck is rare; poultry 
injuries are seldom reported sources of 
Clostridium tetani infection.

What is the major learning point?  
Even minor animal-related injuries can cause 
severe tetanus; always assess vaccination status 
and provide prophylaxis.

How might this improve emergency medicine 
practice?  
This case promotes early recognition, vaccination 
review, and timely tetanus immune globulin in 
atypical wounds to prevent intensive care unit-
level complications.

with diphenhydramine for its anticholinergic effects in 
consideration of less likely but possible dystonic reaction 
without improvement. Additionally, the patient was given 
diazepam for spasms and trismus, and trimethoprim-
sulfamethoxazole for his finger wound. He was then 
discharged home with return precautions. As per chart review, 
vaccination status did not appear to have been known on this 
initial presentation to the ED. 

The following morning, the patient re-presented via 
emergency medical services with worsening trismus, an 
apneic episode at home witnessed by family, chest pain, and 
perioral paresthesias. On arrival, he was in acute respiratory 
distress with oxygen saturation dropping to 35% on room air, 
tachycardia, tachypnea, and labile blood pressures. The 
patient’s venous blood gas lactate level (normal: 0.00 - 1.90) 
was elevated to 9.5 millimoles per liter (mmol/L) from 2.3 
mmol/L the prior day. Despite benzodiazepines, trismus 
persisted, and the patient exhibited difficulty clearing oral 
secretions. His family was unaware of his last tetanus 
vaccination, but presumed it was longer than 10 years prior. 

Given the risk of hypoxia and difficult airway, anesthesia 
and trauma teams performed fiberoptic nasotracheal 
intubation, which was successfully placed after initial left 
mainstem intubation. Considering exclusion of likely 
differentials for tetanus during the patient’s prior ED visit, he 
promptly received a tetanus booster and metronidazole, 
vancomycin, piperacillin-tazobactam for both Clostridium 
tetani coverage and broad-spectrum coverage of cellulitis by 
animal bite. He was then admitted to the intensive care unit 
(ICU) with a diagnosis of severe generalized tetanus and 
administered tetanus immune globulin 1,500 units. 

On day two, a plastic surgeon was consulted for 
evaluation of the rooster peck wound and need for 

 

debridement for toxin source control. Wound culture was 
performed and revealed Escherichia coli, Staphylococcus 
simulans, and Staphylococcus saprophyticus. An infectious 
diseases consultant was also called on arrival at the ICU, 
contributing to management and narrowing antibiotics to only 
ceftriaxone and metronidazole by day three. 

On day four, the patient underwent surgical tracheostomy 
by the trauma surgery team for long-term airway management. 
The ICU therapy included ongoing monitoring by the 
infectious diseases consultant and continuous sedation with 
propofol, fentanyl, midazolam, and ketamine, along with 
methocarbamol, magnesium sulfate, and diazepam for muscle 
spasm control. Attempts to wean sedation resulted in recurrent 
spasms and autonomic instability. He also required 
norepinephrine infusion for sedation-related hypotension. 

As of the writing of this case report, the patient remained 
in the ICU receiving supportive care and gradual weaning 
from sedation. 

DISCUSSION 
This case illustrates several clinically significant points 

regarding the recognition and management of tetanus in 
medical practice. While tetanus most commonly follows 
contaminated puncture wounds, animal-related injuries are 

Image. Rooster-peck injury of left third finger with early signs of 
cellulitis present (erythema, warmth, tenderness, swelling). Arrow 
indicates site of rooster peck.
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rarely reported. Poultry pecks are an uncommon vector but 
may inoculate Clostridium tetani spores present in soil-
contaminated beaks or claws. The patient’s type 2 diabetes 
may have contributed to impaired wound healing and 
increased susceptibility to infection, underscoring the 
importance of vaccination and early wound care, especially in 
diabetic patients exposed to agricultural environments.5 

In the United States, high serologic immunity (~94%) 
indicates generally strong protection against tetanus, although 
levels are lower among adults ≥ 80 years of age.6 National 
surveys also show racial and ethnic disparities in both primary 
vaccination with tetanus, diphtheria, and acellular pertussis 
(Tdap) and booster vaccination with tetanus and diphtheria 
(Td) with Black and Hispanic adults reporting lower adult 
Tdap coverage compared with White adults.7 In Georgia, 
middle-aged adults (50–64 years of age) report higher Td/
Tdap coverage than both younger adults (18–49 years of age) 
and older adults (> 65), according to the state vaccine advisory 
committee profile.8 Additionally, sex differences are evident 
with women having higher adult vaccination rates than men, 
in part because Tdap is commonly administered during 
pregnancy.9 

Tetanus is primarily a clinical diagnosis. Its early 
presentation of trismus and dysarthria mimic other 
neuromuscular and infectious conditions, which combined 
with the rarity of tetanus disease in the United States (only 
187 reported cases from 2016 to 2022) and our patient’s 
unknown vaccination status, likely contributed to the delay in 
diagnosis and treatment.10 This emphasizes the importance of 
maintaining high clinical suspicion for tetanus in 
unvaccinated, under-vaccinated individuals or individuals with 
unknown vaccination history presenting with trismus or 
dysphagia, with or without overt wounds, especially in the 
context of diabetic patients who are at greater risk for 
infection and complications.11 

Although orotracheal intubation is significantly more 
common, fiberoptic nasotracheal intubation remains an 
effective, reasonable technique for airway management in 
severe tetanus with profound trismus limiting mouth opening 
and minimizes risk of laryngospasm and trauma to the 
airway.12 Early tracheostomy, as performed in this case, is 
recommended as it allows for better airway control and 
secretion management during the prolonged ICU stay often 
required for patients with severe generalized tetanus.13 

Intensive care unit management involves multidisciplinary 
approaches and focuses on controlling spasms 
(benzodiazepines, propofol, magnesium, muscle relaxants), 
eradicating toxin production (metronidazole), and neutralizing 
circulating toxin (tetanus immune globulin).14 Vasopressor 
support may be needed due to heavy sedation and autonomic 
instability. Despite optimal care, recovery is often prolonged, 
with persistent spasm risk for several weeks.15 

This case report is limited by its single-patient nature and 

lack of confirmatory testing for Clostridium tetani toxin. 
Management decisions, therefore, were based on clinical 
diagnosis and multidisciplinary judgment. Additionally, the 
patient’s ongoing ICU course precluded full assessment of 
long-term neurologic and functional recovery. 

CONCLUSION
This case underscores the importance of continued 

clinical vigilance for tetanus in under-vaccinated adults 
presenting with trismus and dysarthria, particularly those with 
risk factors such as diabetes mellitus or consistent exposure to 
soil or animals. Even minor wounds can serve as a portal of 
entry for Clostridium tetani. Additionally, this case highlights 
the need for immunization awareness, prompt recognition of 
tetanus disease, rapid administration of immunoglobulin, early 
airway planning, and aggressive supportive care with 
multidisciplinary ICU management to optimize outcomes in 
severe tetanus. 

Patient consent has been obtained for publication of this case 
report and is on file.
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Introduction: The “lucky nut” is the seed of the yellow oleander plant, often sold as a medicinal 
supplement in unregulated markets and known to contain cardiac glycosides, which may cause life- 
threatening bradycardias and Digoxin-like toxicity upon ingestion. Diagnosis is typically clinical, with 
treatment including Digoxin immune Fab with supportive intensive cardiac care. 

Case Report: A 70-year-old male presented to the emergency department after ingesting one-fourth 
of a Peruvian nut he found at a local market to reduce his nocturnal polyuria. The patient brought a 
part of the Peruvian nut with him, which was identified as a seed of the yellow oleander. His clinical 
presentation was consistent with a digoxin-like toxicity, requiring multiple vials of Digoxin immune 
Fab and admission to the cardiac intensive care unit. 

Conclusion: Yellow oleander can cause a cardiac glycoside-related cardiotoxicity similar to a 
digoxin-like toxicity. Digoxin-like toxicity should be considered in the bradycardic patient with a 
recent ingestion of a plant or seed. It is important to obtain a thorough history including medication 
reconciliation and supplement use. Despite well-documented dangers, yellow oleander continues to 
appear as an unregulated ingredient or contaminant in dietary supplements. This case highlights the 
severity of oleander toxicity, the challenge of managing digoxin-like cardiac glycoside poisoning, and 
the public health risk posed by unintentional ingestion of supplements containing yellow oleander. 
[Clin Pract Cases Emerg Med. 2026;10(3):320–323.]

Keywords: yellow oleander; Thevetia peruviana; digoxin-like toxicity; dietary supplement; cardiac 
glycoside.

INTRODUCTION
Yellow oleander is derived from a shrub with bright yellow-

orange flowers found in tropical areas around the world. Its plant 
species include Thevetia peruviana, Thevetia thevetioides, and 
Thevetia ovata. These plants belong to the Apocynaceae botanical 
family with species long known to cause significant neurologic, 
gastrointestinal, and cardiac toxicity. Despite its known toxicity 
profile, it has been used in traditional and cultural medical 
practices for hemorrhoids, as an antiseptic and, most recently, 
marketed as a weight loss supplement sold through online 
retailers.1 This case report illustrates an accidental toxic ingestion 
of the seed of the yellow oleander, which was sold at a local 

The University of Texas Health Science Center at Houston, Department of 
Emergency Medicine, Houston, Texas

market as a dietary supplement with purported health benefits 
against prostate enlargement. This product and similar dietary 
supplements are unregulated by the U.S. Food and Drug 
Administration (FDA). We present a case of accidental poisoning 
from the seed of the yellow oleander plant, known colloquially as 
“lucky nut,” to highlight clinical management of this toxidrome 
as well as the need for further consumer protection. 

CASE REPORT
A 70-year-old male with a past medical history pertinent for 

hyperlipidemia, hypertension, and benign prostatic hyperplasia 
presented to the emergency department (ED) for nausea and 
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What do we already know about this clinical 
entity? 
Yellow oleander contains potent cardiac glycosides 
that cause digoxin-like bradyarrhythmias and 
life-threatening cardiotoxicity.

What makes this presentation of disease 
reportable?
A toxic oleander seed sold as an unregulated 
dietary supplement caused severe bradycardia 
requiring extensive antidote therapy.

What is the major learning point?  
Oleander ingestion can mimic digoxin toxicity 
and may require large, repeated doses of Digoxin 
immune Fab with close cardiac monitoring.

How might this improve emergency medicine 
practice?  
This case raises awareness of supplement-related 
plant poisonings and reinforces early recognition 
and treatment of cardiac glycoside toxicity.

vomiting. Thirty minutes prior to arrival, the patient reportedly 
ingested part of a seed of what he thought was a “Peruvian nut,” 
which he purchased at a local market. He was advised by a friend 
that this would help reduce his overnight urinary frequency 
caused by an enlarged prostate. The product he consumed was 
actually the seed of the yellow oleander plant, Thevetia 
peruviana, also known as the “lucky nut.” The patient brought the 
partially consumed nut with him to the ED, which allowed 
physicians to identify it using the Google search engine (Image 
1). Given concerns for digoxin-like cardiac glycoside toxicity, 
poison control was contacted for assistance in management.

On presentation, the patient’s vitals were as follows: blood 
pressure, 132/74 millimeters of mercury; heart rate, 44 beats per 
minute; respiratory rate, 18 breaths per minute; and an oxygen 
saturation of 98% on room air. Electrocardiogram demonstrated 
sinus bradycardia with a rate in the 40s, with subjective 
“dizziness” concerning for cardiotoxicity (Image 2). The 
remainder of the physical exam showed normal capillary refill, 
warm extremities, clear breath sounds to auscultation, and a 
normal mental status and neurologic exam. Labs were fairly 
unremarkable, and despite concern for acute digoxin-like toxicity, 
initial serum potassium was normal at 4.5 millimoles per liter.

To manage the patient’s persistent bradycardia and concern 
for oleander-related cardiotoxic effects, consult from Poison 
Control recommended administration of Digoxin immune Fab to 
alleviate bradycardia. Initial dosing recommendations were to 
give five vials every 10 minutes with a maximum of 15 for a 

heart rate < 60. However, the facility had a limited supply and 
only four vials were stocked, all of which were administered to 
the patient. This did not improve the heart rate. Cardiac pacing 
was considered; however, because the patient showed no signs of 
hypoperfusion, it was deferred, but he was placed on the cardiac 
monitor and pads under close observation. The patient was 
transferred for higher level of cardiac care as he required ongoing 
Digoxin immune Fab and supportive cardiac intensive care with 
ongoing refractory bradycardia and signs of cardiotoxicity. 

Following transfer, the patient continued to have sinus 
bradycardia to the 30s and frequent sinus pauses. A digoxin 
level was obtained shortly following transfer was 4.04 
nanograms per milliliter (ng/mL) (reference range: 0.5-2 ng/
mL). Due to an elevated digoxin level and persistent 
bradycardia, additional doses of Digoxin immune Fab were 
given for a cumulative total of eight vials intermittently over 12 
hours. Atropine 0.5 mg intravenous was also administered. 
Shortly after atropine administration, the patient’s heart rhythm 
converted to nonsustained atrial fibrillation with a rapid 
ventricular rate in the 140s. His mean arterial pressure ranged 
from 74-95 during that time, and atrial fibrillation quickly 
resolved without intervention. 

The following day, the patient received an additional seven 
vials of Digoxin immune Fab for continued bradydysthymias, 
which were outsourced from surrounding hospitals. In total, the 

 
Image 1. A specimen of the “lucky nut,” the seed of the yellow 
oleander (Cascabela thevetia) plant. The outer shell of this seed 
is characteristically hard and dark brown to black. It is highly toxic 
due to its concentration of cardiac glycosides, which can cause 
life-threatening bradycardia and cardiotoxicity in humans.
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patient received 15 vials of Digoxin immune Fab during his 
admission. A repeat digoxin level improved to 0.99 ng/mL. He 
was observed for two more days in the hospital with brief 
episodes of self-limited sinus bradycardia without any further 
instability. The patient was ultimately discharged to home in 
stable condition in normal sinus rhythm and rate with significant 
symptomatic improvement.

DISCUSSION
“Lucky nut” is the popular name of the seed of the yellow 

oleander plant (Cascabela thevetia), a shrub with bright 
yellow-orange flowers native to various tropical areas around 
the world, especially in Mexico and Central America. The 
misleading name, “lucky nut,” comes from its traditional use in 
some cultures as a talisman or charm, particularly in the West 
Indies.1 Diagnosis is typically clinical based on a history of 
ingestion and clinical findings. Similar to many cardiac 
glycosides, yellow oleander toxicity may exhibit digoxin-like 
effects including bradyarrhythmias, hypotension, and 
hyperkalemia. Clinicians should be aware of key initial 
management including early recognition of cardiac glycoside or 
digoxin-like toxicity, dysrhythmia management including initial 
cardiac stabilization, antidote therapy with Digoxin immune 
Fab, and the need for ongoing cardiac critical care. 

Early poison control and cardiology consultations can aid 
in management and disposition. Activated charcoal may be 
considered for gastric decontamination if ingestion is less than 4 
hours prior to evaluation. Cardiac glycosides are known to 
undergo enterohepatic recirculation. Therefore, multidose 
activated charcoal may be useful in reducing cardiotoxic effects, 
especially if Digoxin immune Fab is unavailable.2 There is no 
role for hemodialysis because cardiac glycosides have high 
protein binding and large volumes of distribution, making them 
poorly dialyzable.3

Digoxin immunoassays frequently cross-react with cardiac 
glycosides that bear similar structural moieties. Consequently, 

digoxin levels may be elevated such as in this case. However, this 
should be interpreted qualitatively rather than quantitatively to 
explain the presence of digoxin-like toxicity. Serum potassium 
level may correlate to the degree of sodium-potassium pump 
inhibition, with hyperkalemia > 5.5 milliequivalents per liter in 
adults being a potential treatment threshold for Digoxin immune 
Fab in suspected cardiac glycoside toxicity cases. Dosing of 
digoxin immune Fab is empiric based on cardiotoxicity signs. 
Initial empiric dosing of two to four vials is recommended for 
mild bradycardia or hypotension with further doses based on 
hemodynamic status and clinical severity.3

Digoxin immune Fab may be limited in effectiveness 
depending on the cardiac glycoside encountered given its 
specificity for digoxin. Supply and cost of the immune Fab may 
also restrict immediate availability. In addition to Digoxin 
immune Fab, bradyarrhythmias as a result of oleander toxicity 
can be mitigated with atropine, isoproterenol, or cardiac pacing 
in severe cases. However, use of atropine or other beta-
adrenergic agonists such as isoproterenol increases the risks of 
tachydysrhythmias as seen in this case. If tachydysrhythmias 
are encountered, lidocaine may be an effective antiarrhythmic.2 

This is an interesting case of accidental toxic ingestion that 
highlights the need for consumer education about supplements 
that are unregulated by the FDA. In September 2023, the U.S. 
Centers for Disease Control launched an investigation of over-
the-counter health supplements thought to be contaminated with 
yellow oleander. As of 2024, the FDA has found that as many as 
17 over-the-counter supplements contain yellow oleander despite 
not being listed as an active ingredient. The FDA determined that 
certain products labeled as tejocote (Crataegus mexicana) root or 
Brazil seed were adulterated after they were tested and found to 
be substituted with yellow oleander. 

Despite the FDA contacting these sellers, recalled products 
can still be found on company websites or third-party merchants 
online such as eBay and Amazon.4 In fact, one study found that 
66.7% of recalled supplements were still available for purchase 
at least six months after FDA recalls and remained adulterated 
with banned ingredients.5 It is critical for consumers to 
understand that the FDA does not approve manufacturers’ 
individual dietary supplements before they can be sold, and thus 
there is a risk of toxicity depending on the ingredients and 
concentrations present. It is prudent for clinicians to perform a 
diligent medication reconciliation on all patients with signs of 
cardiotoxicity and include any potential supplement use. 

CONCLUSION
Yellow oleander ingestion can cause severe, potentially 

fatal digoxin-like toxicity. Clinicians should suspect yellow 
oleander toxicity or other cardiac glycoside exposure when 
patients present with unexplained cardiotoxicity in the setting of 
dietary supplement ingestion of at-risk products. Enhanced 
regulation and increased public awareness are critical to 
reducing the incidence of plant-derived poisoning.

 
Image 2. An electrocardiogram on initial presentation demonstrating 
sinus bradycardia in a patient whose presentation was consistent 
with a digoxin-like toxicity, requiring multiple vials of digoxin immune 
Fab and admission to the cardiac intensive care unit.
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Introduction: Magnet ingestions are a growing pediatric emergency due to the use of widely 
available stronger magnets in toys. A legislative ban briefly reduced injuries, but cases rose after 
its reversal in federal court. Magnet ingestions are resulting in increasing morbidity and mortality, 
specifically due to bowel obstruction and perforation. 

Case Report: We present a complex case involving a child with global developmental delay 
presenting to the emergency department for evaluation of abdominal pain. While the initial evaluation 
focused on working up appendicitis, which he was found to have, he was also found to have 
ingested multiple magnets causing small bowel obstruction and perforation. 

Conclusion: This case highlights the need for emergency physicians to maintain a high level 
of suspicion when evaluating pediatric patients with abdominal pain, especially those with 
developmental delay. It also encourages parental education and further advocacy to help stem the 
increase in pediatric morbidity and mortality resulting from the ingestion of magnets. [Clin Pract 
Cases Emerg Med. 2026;10(3):324–327.]

Keywords: pediatric ingestions; magnets; small bowel obstruction; appendicitis; case report. 

INTRODUCTION 
Foreign body ingestion is a common pediatric 

occurrence, with the vast majority passing spontaneously 
without intervention. Fewer than 1% require surgery, while 
10–20% necessitate endoscopic retrieval.1-2 However, 
ingestion of magnets, especially multiple magnets, represents 
a unique subset of ingestions due to the high incidence of 
morbidity and mortality. The increasing frequency of such 
ingestions, coupled with the development of stronger 
magnets, has led to a steadily rising incidence of serious 
outcomes, including bowel perforation and obstruction.1 This 
necessitates a high index of suspicion on the part of the 
emergency physician along with prompt recognition and 
often surgical management. 

Here we present the case of a 4-year-old boy with global 
developmental delay who returned to the emergency 
department (ED) one day after his initial presentation due to 
concern for appendicitis. Upon further evaluation, it was 

Kirk Kerkorian School of Medicine at University of Nevada, Las Vegas, Department of 
Emergency Medicine, Las Vegas, Nevada

determined that in addition to appendicitis, the patient had 
multiple magnets attached across the bowel wall causing small 
bowel obstruction and multiple perforations.

CASE REPORT 
A 4-year-old boy with global developmental delay 

presented with two days of periumbilical pain and vomiting. 
The day prior to this evaluation, the patient was seen in the 
ED and, being found to have a soft abdomen without 
tenderness, was given ondansetron. He tolerated oral intake 
and was discharged with specific return precautions. He 
returned the following day with worsening symptoms that 
included right lower quadrant pain. He remained afebrile; his 
mother reported he had one bowel movement in the prior 
three days.

Physical examination showed a well-appearing male in 
no distress, mildly fatigued with periumbilical and right 
lower quadrant tenderness without peritoneal signs. Labs 
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What do we already know about this clinical 
entity? 
Ingestion of high-powered magnets can cause 
bowel obstruction, ischemia, fistula formation, 
and intestinal perforation. It can be especially 
dangerous in children. 

What makes this presentation of disease 
reportable?
This is a rare case of concurrent magnet-
induced small bowel perforation and 
appendicitis in a non-verbal toddler, 
complicating diagnosis and management.

What is the major learning point?  
In the case of a non-verbal child with apparent 
abdominal pain, keep the differential broad and 
consider additional injuries such as foreign 
body ingestion. 

How might this improve emergency medicine 
practice?  
This case highlights the need to broaden 
differentials in young children with abdominal 
pain and supports advocacy to limit access to 
such high-risk items.

demonstrated mild leukocytosis to 14,000 per microliter 
(μL) (reference range: 4,000-11,000/ μL); C-reactive 
protein, 32 milligrams per liter (mg/L) (< 3 mg/L), and an 
unremarkable comprehensive metabolic panel. Abdominal 
ultrasound showed a small amount of free fluid but did not 
visualize the appendix. 

Computed tomography (CT) of the abdomen and pelvis 
revealed acute appendicitis and small bowel obstruction 
caused by ingested stacked magnets with suspected bowel 
wall trapped between them (Image 1). Due to the finding of 
the magnets on CT, radiograph of the abdomen was also 
obtained, which more clearly demonstrated the stacked 
magnets (Image 2). 

The patient underwent exploratory laparotomy where 
15 magnets were found in the mid-jejunum causing five 
small bowel perforations (Image 3). A 3-cm bowel segment 
was resected.

The appendix was also removed due to mild 
inflammation. Pathology confirmed acute appendicitis with 
fecalith. The patient recovered well and was discharged after a 
short hospitalization. 

DISCUSSION 
Foreign body ingestion is a common presenting problem in 

the pediatric ED. While most foreign bodies will pass without 
complication, not all ingestions are benign. A variety of 
complications occur when the foreign body occludes a hollow 
viscus such as the appendix, the Meckel diverticulum, and the 
small bowel.3-6 Additionally, our case concerned a patient with 
developmental delay. Patients with autism spectrum disorder, 
intellectual disability, or other forms of developmental delay are 
at increased risk for serious complications.6-9 They often 
demonstrate more impulsivity and sensory-seeking behavior. 
This can lead to repeat presentations for foreign body ingestion 
as well as delayed presentations due to an inability or 
unwillingness to inform their caretakers. 

Delayed presentation means the ingested foreign body is 
more likely to have progressed through the stomach and more 
likely to become lodged at anatomic narrowings such as the 
duodenojejunal flexure, mid-ileum, or ileocecal valve. Certain 
foreign bodies present a clear danger to this already vulnerable 
population, with magnets and button batteries being two 

 
Image 1. Computed tomography demonstrating streak artifact 
from ingested foreign bodies (black arrow) and dilated loops 
of bowel (white arrow) suggesting small bowel obstruction in a 
4-year-old boy presenting with abdominal pain. 
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culprits that carry high rates of morbidity and mortality. Not 
only are they two of the more dangerous, readily available 
consumer products, magnets, especially the newer, stronger, 
rare-earth metal magnets, can be part of children’s toys. These 
types of magnets are up to 30 times stronger than a typical 
magnet.10-15 A typical magnet can lead to strong attraction 
across the bowel wall leading to the bowel perforation in over 
50% of cases of multiple magnet ingestion. Even a small, 
5-mm magnet can exert up to half a kilogram of attraction 
force, which leads to severe gastrointestinal injuries such as 
ischemia, necrosis, and perforation, fistulas, obstruction, 
peritonitis, and even death.10 

Between 2002–2011, there were an estimated 16,386 
magnet ingestions in children < 18 years of age in the United 
States.13 In an attempt to reduce the number of injuries 
associated with ingestion of magnets, the U.S.  Consumer 
Product Safety Commission initiated public awareness 
campaigns and a ban on high-powered magnets in 2014. 
Despite the initial success of these campaigns and the 
subsequent ban, the U.S. Court of Appeals for the Tenth 
Circuit overturned the ban in 2016, leading to a sharp rise in 
emergency visits related to magnet ingestion.16-19 Foreign body 
ingestion most commonly affects children six months–six 
years of age, but magnet ingestions specifically exhibit a 
biphasic age distribution. This is due to a second peak in older 
children and teens who often use magnets to mimic facial 
piercings and can accidentally ingest these imitation piercings. 

CONCLUSION 
Magnet ingestions represent a special subset of pediatric 

ingestions that require the emergency physician to maintain a 
high index of suspicion,  due to the rising number of incidents. 
and potential for increased morbidity and mortality. This is 
especially important in the patient who is unable to provide a 
concise history. Given the initial success of the 2014 public 
awareness campaign and ban on these magnets, further 
advocacy and parental education should be emphasized. 

The Institutional Review Board approval has been documented 
and filed for publication of this case report. The authors attest that 
patient consent is not required for publication of this case report.
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Introduction: Acquired idiopathic laryngomalacia causing dynamic airway collapse is rare in 
adolescents and may be overlooked because it mimics more common causes of acute dyspnoea 
and stridor in the emergency department (ED). Airway point-of-care ultrasound (POCUS) provides 
a rapid, non-invasive means to visualize dynamic supraglottic obstruction when laryngoscopy is not 
immediately feasible or tolerated.​

Case Report: A 13-year-old boy presented with sudden-onset respiratory distress and dyspnoea 
that worsened on lying flat and improved when sitting upright, without history of fever, trauma, 
allergy, or foreign body aspiration, and with similar prior self-limiting episodes. He was anxious with 
nasal flaring, subcostal retractions, tachypnoea, tachycardia, distended neck veins, and a squeaky 
tracheal inspiratory sound, yet he maintained normal oxygen saturation with equal air entry on 
auscultation. Airway POCUS showed abnormal downward displacement of the epiglottis with every 
distressful inspiration, indicating dynamic airway collapse, and non-contrast computed tomography 
of the neck demonstrated a heart-shaped, mid-epiglottis deformity consistent with acquired idiopathic 
laryngomalacia. The patient was given supportive treatment to reduce mucosal oedema, resulting in 
gradual symptom resolution, and after two days of observation and otorhinolaryngology evaluation 
he was discharged in stable condition.​

Conclusion: Acquired idiopathic laryngomalacia should be considered in adolescents with 
unexplained positional respiratory distress and discordant findings of significant work of breathing 
but preserved oxygenation. Airway point-of-care ultrasound can delineate real-time dynamic 
laryngeal abnormalities at the bedside, thereby facilitating early diagnosis and appropriate 
management of dynamic airway collapse in the emergency department. [Clin Pract Cases Emerg 
Med. 2026;10(3):328–332.]

Keywords: acquired laryngomalacia; dynamic airway collapse; airway pocus; emergency medicine; 
adolescent stridor; case report.

INTRODUCTION
Acquired idiopathic laryngomalacia is an uncommon 

cause of upper airway obstruction in adolescents, in contrast 
to the predominantly congenital presentation seen in 
infancy.1–6 Its symptoms often overlap with more prevalent 
cardiorespiratory or functional disorders, leading to under-
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recognition of subtle dynamic supraglottic collapse in the 
emergency department (ED).3–5,7 In many such cases, the 
apparent “marginal” airway is managed with sedative 
medications for agitation or for planned laryngoscopy, which 
can precipitate complete airway compromise and unnecessary 
intubation when dynamic collapse worsens under sedation.​3,4,8
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CPC-EM Capsule
What do we already know about this clinical 
entity? 
Acquired idiopathic laryngomalacia is a rare cause 
of dynamic supraglottic collapse in adolescents.​

What makes this presentation of disease 
reportable?
Use of airway point-of-care ultrasound (POCUS) 
avoided escalation to invasive airway interventions.​

What is the major learning point?  
Focused airway POCUS can visualize  
realtime supraglottic dynamics, revealing  
occult laryngomalacia.​

How might this improve emergency medicine 
practice?  
Incorporating airway POCUS for atypical stridor 
and positional respiratory distress may expedite 
diagnosis of dynamic airway collapse and guide 
safer airway strategies.

These diagnostic challenges are compounded by the 
limitations of conventional laryngoscopy, which is invasive, 
requires a cooperative or sedated patient, and may be difficult 
to perform safely in those with labile airway physiology.3,4,8 
Airway point-of-care ultrasound (POCUS) offers a rapid, 
non-invasive, real-time modality to visualise dynamic 
laryngeal motion at the bedside, allowing clinicians to identify 
occult supraglottic collapse before proceeding to potentially 
hazardous sedation or intubation.9–12 This case highlights how 
focused airway POCUS can uncover acquired idiopathic 
laryngomalacia in an adolescent whose symptoms could easily 
have been misattributed, thereby supporting more targeted, 
conservative management and avoiding escalation to 
unnecessary invasive airway procedures.1–5,7,9,10

CASE REPORT
A 13-year-old boy presented to the ED with a two-day 

history of acute onset breathing difficulty that worsened with 
exertion and when lying supine and improved on sitting 
upright and calming down. His caregivers reported 
intermittent abnormal inspiratory sounds that were most 
prominent during episodes of distress and on deep inspiration, 
occasionally accompanied by a runny nose but without other 
allergic manifestations. There was no history of fever, trauma, 
easy fatigability, leg swelling, palpitations, syncope, or foreign 
body aspiration; his antenatal, perinatal, and developmental 
history were unremarkable. He had experienced three similar 
prior episodes over the preceding two years, including one in 
the prior two months, which had been attributed to functional 
or anxiety-related symptoms and often followed upper 
respiratory tract infections or mild allergy.​

On arrival, he was conscious, oriented, and appeared in 
respiratory distress with nasal flaring and visible abnormal 
laryngeal movement (Video 1). His vital signs were as 
follows: blood pressure, 120/80 millimetres of mercury; heart 
rate, 100 beats per minute; respiratory rate, 40 breaths per 
minute; oxygen saturation, 99% on room air; capillary refill 
time < 3 seconds, afebrile temperature; and random blood 
glucose 120 milligrams per decilitre (mg/dL) (reference range: 
70-140 mg/dL). Arterial blood gas analysis demonstrated 
respiratory alkalosis, and the electrocardiogram revealed sinus 
tachycardia. Chest auscultation documented equal air entry 
bilaterally despite increased work of breathing and a squeaky 
tracheal inspiratory sound. Cardiovascular, abdominal, and 
neurological examinations were within normal limits.

Given the discordance between marked respiratory effort and 
preserved oxygenation, an upper airway or otorhinolaryngologic 
cause was considered, with a working differential that included 
infectious laryngotracheitis, foreign body, traumatic injury, 
structural lesions, allergic or angioedema-related swelling, 
external compression, and functional causes. Fiber-optic 
bronchoscopy was contemplated but deferred because of its 
invasive nature, the need for sedation, and the patient’s acute 

distress. Airway POCUS was selected as the next diagnostic step.​
Airway POCUS was performed with a high-frequency 

linear transducer placed in the transverse plane at the level of 
the supraglottis and glottis. At the epiglottic level, real-time 
imaging revealed abnormal downward displacement and 
prolapse of the anterior portion of the epiglottis into the 
airway lumen during inspiration, resulting in dynamic 
narrowing (Video 2). At the level of the vocal cords, we noted 
symmetric inward medial movement of the cords with each 
inspiratory effort, making vocal cord dysfunction or palsy an 
unlikely cause of the symptoms.

Non-contrast computed tomography of the neck, obtained 
during inspiratory effort in the supine position, demonstrated a 
characteristic heart-shaped deformity of the mid-epiglottis at 
the level of the piriform sinuses, without evidence of mass, 
foreign body, or external compression (Image).

In the ED the patient received nebulized adrenaline (0.5 
mL per kilogram of 1:1000 solution diluted to total of 5 mL 
with normal saline, maximum dose of 5 mL) and intravenous 
hydrocortisone (1 mg/kg) targeting presumed supraglottic 
oedema, along with close airway and cardiorespiratory 
monitoring. His work of breathing and abnormal inspiratory 
sounds improved after repeated nebulisation treatment, and 
serial assessments demonstrated stable oxygenation and 
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haemodynamics without progression to overt upper airway 
obstruction. He was admitted for observation under the 
otorhinolaryngology (ENT) team, managed conservatively, 
and did not require intubation or surgical intervention. Over 
the next few days, his exertional flareups settled and his 
overall symptoms improved. Telelaryngoscopy showed 
supraglottic oedema of uncertain cause that continued to 
respond to conservative treatment, and once the oedema had 
resolved and there were no further exertional symptoms, he 
was discharged home after his parents were counselled about 
warning signs and an ENT outpatient review was arranged.

DISCUSSION
Acquired laryngomalacia is classically described as a 

dynamic inspiratory supraglottic collapse in older children and 
adults, most often involving redundant epiglottic tissue, 
aryepiglottic folds, or arytenoids prolapsing into the laryngeal 
inlet.1,3–5 Although increasingly reported in case series and 
reviews, it remains rare and easily missed outside ENT 
settings.3,4 In contrast to the predominantly congenital form in 
infants, which presents with chronic inspiratory noise and 
feeding difficulty, late-onset laryngomalacia tends to manifest 
with exertional or positional dyspnoea, stridor, cough, and voice 
changes, and may follow neurologic disease, airway surgery/
iatrogenic, age-related tissue laxity, exercise-induced collapse, 
and idiopathic cases.1,3–5,7 Adult and late-onset cases have also 
been implicated in post-extubation stridor and extubation failure 

when dynamic supraglottic collapse is not anticipated.3,8

In this adolescent patient, episodic respiratory distress 
with positional worsening, preserved oxygen saturation, and 
largely unremarkable chest findings initially resembled more 
common cardiorespiratory or functional disorders. Similar 
diagnostic delay is described in adults with laryngomalacia or 
expiratory central airway collapse, where symptoms are often 
attributed to asthma, chronic obstructive pulmonary disease, 
or anxiety until dynamic imaging is pursued.3,4,13,14 Expiratory 
central airway collapse encompasses trachea-bronchomalacia 
and excessive dynamic airway collapse, characterized by 
expiratory collapse of the trachea and main bronchi, in 
contrast to the inspiratory supraglottic collapse observed in 
laryngomalacia; both conditions, however, rely on dynamic 
visualization for definitive diagnosis and are increasingly 
recognized as underappreciated causes of “unexplained” 
dyspnoea, cough, and extubation failure.13-15 

Awake or flexible laryngoscopy performed during an active 
episode is considered the diagnostic standard for adult 
laryngomalacia, whereas dynamic bronchoscopy and dynamic 
computed tomography are central to evaluating expiratory 
central airway collapse.3,4,13-15 These modalities provide detailed 
structural assessment but require specialized equipment, patient 
cooperation, and, frequently, some degree of sedation. In 
emergency practice, this creates a vulnerable window in which 
a marginal airway appears manageable while the patient is 
awake yet may decompensate after sedatives are administered 
for diagnostic maneuvers. Case reports of acquired 
laryngomalacia describe scenarios where unrecognized 
supraglottic collapse contributed to post-extubation stridor, 
failed extubation, or rapid progression to invasive airway 
interventions once protective upper airway tone was lost.1,4,8 

The case we present here illustrates how airway POCUS 
can help bridge this gap in the ED. Dynamic sonography at 
the supraglottic level demonstrated abnormal inspiratory 
prolapse of the anterior epiglottis into the airway lumen, while 
imaging at the level of the vocal cords showed symmetric 
inward medial movement with each inspiratory effort, making 
vocal cord paralysis or paradoxical vocal cord motion unlikely 
as the primary mechanism (Video 2). These ultrasound 
findings were corroborated by non-contrast computed 
tomography (CT) of the neck in the supine position during 
inspiration, which revealed a heart-shaped deformity of the 
mid-epiglottis without mass, foreign body, or external 
compression (Image).

Ultrasound is already well established for several aspects of 
airway management, including prediction of difficult 
laryngoscopy, confirmation of endotracheal tube placement, 
assessment of laryngeal oedema, and localization of the 
cricothyroid membrane.11,12 Contemporary reviews, however, 
note that specific, validated sonographic criteria for diagnosing 
laryngomalacia or expiratory central airway collapse have not 
yet been defined and that these entities remain primarily 

 

Image. Non-contrast computed tomography of the neck at the level 
of the epiglottis obtained during inspiration, demonstrating abnormal 
inward prolapse of the mid-epiglottis (arrow) creating a heart-
shaped airway configuration in an adolescent young patient who 
presented with sudden-onset respiratory distress and dyspnoea.
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endoscopic and CT diagnoses.3,13–15 Pediatric data demonstrate 
that laryngeal ultrasound can predict severe laryngomalacia and 
aid in the evaluation of stridor, supporting the concept that 
dynamic supraglottic collapse is sonographically accessible, 
even though routine protocols for adolescents and adults are 
lacking.9,10 In this case, airway ultrasound did not replace formal 
ENT evaluation but provided an early, non-invasive view of 
supraglottic dynamics that guided conservative, airway-
preserving management while avoiding immediate sedated 
laryngoscopy or bronchoscopy.​

Management strategies for acquired laryngomalacia span 
a continuum from observation and respiratory retraining or 
speech therapy to supraglottoplasty, epiglottopexy, partial 
epiglottidectomy, arytenoidectomy, or tracheostomy in severe 
or neurologically compromised patients.1,3–5,7 Surgical 
intervention is reported in most symptomatic adults, with 
substantial—but not universal—symptom relief, whereas 
management of expiratory central airway collapse often 
involves optimization of underlying lung disease, positive 
airway pressure, airway clearance measures, short-term stent 
trials, and, in selected cases, trachea-bronchoplasty.13–15 In 
contrast, the adolescent patient described here improved with 
targeted medical therapy (adrenaline nebulization and 
systemic corticosteroids for presumed supraglottic oedema), 
close airway monitoring, and ENT input, illustrating that 
dynamic supraglottic collapse in younger patients may be 
reversible without surgery when promptly recognized and 
linked to potentially inflammatory precipitants.2,9,10

Several practical implications for emergency clinicians 
emerge from this case. First, adolescents and adults presenting 
with positional or exertional respiratory distress, discordant 
clinical findings and oxygenation, and atypical stridor warrant 
consideration of dynamic supraglottic pathology, including 
acquired laryngomalacia, alongside more familiar lower 
airway diagnoses.1–5 Second, routine sedation of such patients 
for laryngoscopy or intubation can unmask catastrophic 
airway collapse if dynamic structural instability is present; 
whenever feasible, dynamic assessment while the patient is 
awake and maintaining spontaneous ventilation should be 
prioritized.3,4,8,13 Third, focused airway POCUS, although not 
yet a validated stand-alone diagnostic test for laryngomalacia, 
can depict real-time supraglottic motion, help distinguish 
structural collapse from vocal cord dysfunction, and support 
risk-stratified decisions about proceeding to sedated 
endoscopy or invasive airway interventions.9–12 Further 
research is needed to standardize airway POCUS views, define 
diagnostic thresholds, and clarify how ultrasound can be 
integrated with laryngoscopy and CT in the evaluation of 
dynamic airway collapse across the age spectrum.3,9–15

CONCLUSION
Acquired idiopathic laryngomalacia should be considered 

in adolescents with positional or exertional respiratory distress 

and discordant findings of significant work of breathing but 
preserved oxygenation, as unrecognized dynamic supraglottic 
collapse may deteriorate precipitously with sedation or 
intubation. Focused airway point-of-care ultrasound can 
complement laryngoscopy by providing real-time visualization 
of supraglottic dynamics at the bedside, enabling earlier 
recognition, guiding safer airway strategies and, in selected 
patients, allowing conservative, airway-preserving management.

Video 1. Head and neck examination demonstrating nasal flaring 
and abnormal vertical movement of the laryngeal framework with 
each inspiratory effort in a young patient who presented with 
sudden-onset respiratory distress and dyspnoea. 

Video 2. Airway point-of-care ultrasound at the epiglottic level 
demonstrating inward prolapse of the mid-epiglottis (arrow) into 
the airway lumen with each inspiratory effort in an adolescent 
young patient who presented with sudden-onset respiratory 
distress and dyspnoea.

The Institutional Review Board approval has been documented 
and filed for publication of this case report. Patient consent has 
been obtained and filed for the publication of this case report.
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Introduction: Entrectinib is a kinase inhibitor used in ROS1-positive non-small cell lung carcinoma. 
Cardiovascular toxicity is rare, with only one prior report of myocarditis related to entrectinib use. The 
triangular QRS-ST-T waveform electrocardiographic pattern is a ST-elevated myocardial infarction 
equivalent and is rarely associated with myocarditis.

Case Report: A 42-year-old male with metastatic non-small cell lung carcinoma presented with 
presyncope, palpitations, and dyspnea three days after initiating entrectinib. Electrocardiograph 
(ECG) revealed a “shark-fin” T-wave morphology with diffuse ST elevation, QTc prolongation, 
and elevated troponin. ST-elevated myocardial infarction protocol was initiated with tenecteplase, 
heparin, clopidogrel, and aspirin. Left heart catheterization was normal. The ECG showed an 
ejection fraction of 20–25% with global hypokinesis. Myocarditis with heart failure associated with 
entrectinib use was suspected. Cardiac magnetic resonance imaging confirmed myopericarditis with 
subsequent recovery of ejection fraction to 57%. The patient was discharged after five days with 
complete recovery.

Conclusion: This is the second reported case of myocarditis associated with entrectinib 
use and the second documented case of myocarditis presenting with a T-wave ECG pattern. 
Clinicians should be aware that entrectinib is associated with early-onset myocarditis and that the 
T-wave pattern, while strongly correlated to occlusive myocardial infarction, may rarely occur in 
myocarditis. Prompt recognition is critical to avoid mismanagement. [Clin Pract Cases Emerg Med. 
2026;10(3):333–335.]

Keywords: entrectinib; myocarditis; triangular QRS-ST-T wave; shark-fin ECG; case report. 

INTRODUCTION
A 42-year-old male who presented to the emergency 

department (ED) with an electrocardiograph (ECG) 
concerning for ST-elevated myocardial infarction (STEMI) 
was found to have myocarditis with heart failure associated 
with entrectinib use. On literature review, we found only two 
other documented cases of entrectinib-related cardiovascular 
events; this is the second case of myocarditis.1,2 This is also 
the second reported case of myocarditis causing a triangular 
QRS-ST-T waveform ECG pattern.3

University of Tennessee Health Science Center, Ascension Saint Thomas Rutherford 
Hospital, Emergency Medicine Residency Program, Murfreesboro, Tennessee 

CASE REPORT
Three days after starting entrectinib, a 42-year-old male 

with non-small cell lung carcinoma presented with 
presyncope, palpitations, and dyspnea. In the ED, the patient 
had an ECG with a “shark-fin” ST-elevation morphology 
known as T waveform diffusely with QTc prolongation 
concerning for occlusive myocardial infarction (Image 1). 
Cardiology consult recommended tenecteplase, heparin, 
clopidogrel, and aspirin. The ECG remained unchanged, but 
the patient did not decompensate. After admission, the ECG 



Clinical Practice and Cases in Emergency Medicine	 334	 Volume 10, No. 3: August 2026

Entrectinib-related Myocarditis Causing a Triangular QRS-ST-T Waveform	 Wilbert et al.

CPC-EM Capsule
What do we already know about this clinical 
entity? 
Entrectinib is a kinase inhibitor used in 
metastatic non-small cell lung carcinoma. 
Cardiotoxicity is rare.

What makes this presentation of disease 
reportable?
The patient’s entrectinib-associated myocarditis 
presented with a triangular shark-fin QRS-ST-T 
ECG pattern, a ST-elevated myocardial infarction 
(STEMI) equivalent rarely reported in myocarditis.

What is the major learning point?  
The QRS-ST-T wave suggests occlusive 
myocardial infarction but can rarely occur in 
myocarditis, including cardiotoxicity from 
targeted cancer therapies.

How might this improve emergency medicine 
practice?  
Clinicians should consider myocarditis and 
cardiotoxic medications in STEMI mimics, 
especially in oncology patients on kinase inhibitors.

progressed to classic ST-elevation and eventual ischemic 
findings (Image 2).

An echocardiogram showed severely reduced systolic 
function with left ventricular ejection fraction of 20–25% 
and global hypokinesis without pericardial effusion. Serial 
troponins maintained a relatively flat trend; the highest 
troponin I obtained was 0.19 nanograms per milliliter (ng/
mL) (reference range: <0.04 ng/mL) on arrival to the ED. 
Repeat troponin I levels were 0.17 and 0.14 ng/mL. 
Coronary angiography demonstrated normal flow and, 
combined with troponin I findings, supported a non-
occlusive etiology of myocardial injury. Entrectinib-related 
myocarditis and acute heart failure was suspected. Cardiac 
magnetic resonance imaging later showed improved left 
ventricular ejection fraction of 57% and myopericarditis, 
confirming the diagnosis. The patient was discharged five 
days later after supportive care and has since made a 
complete recovery.

DISCUSSION
Entrectinib is a kinase inhibitor under accelerated U.S. 

Food and Drug Administration approval for non-surgical 
ROS1-positive metastatic non-small cell lung carcinoma. 
During clinical trials, congestive heart failure occurred in 
3.4% of patients within two months, while only one case of 
myocarditis was reported, which is not currently listed as a 
potential side effect.4 Molecularly targeted therapies for 
metastatic non-small cell lung carcinoma have overtaken 
cytotoxic chemotherapy as first-line treatment for patients 
with actionable genetic deviations.5 Although generally 
better tolerated, cardiovascular-adverse drug reactions have 
been documented, most commonly congestive heart failure, 
arrhythmias, and QTc prolongation, while myocarditis 
remains underreported.6

Notably, the time course of cardiotoxicity can be highly 
variable, with reports of congestive heart failure or 
myocarditis emerging as early as two weeks after drug 
initiation or as late as one month despite treatment 
interruption. This unpredictable latency highlights the need for 
close monitoring in the initial weeks of therapy; it also 
emphasizes the need to consider myocarditis in patients on 

 
Image 1. Electrocardiograph with a shark-fin ST-elevation 
morphology known as triangular QRS-ST-T waveform diffusely 
with QTc prolongation. Black arrows indicate classic shark-fin 
waveform. Also note short episode of non-sustained ventricular 
tachycardia, denoted by black box. 

 

Image 2. Post-admission electrocardiograph (ECG) 
demonstrating classical ST elevation and ischemic changes. 
Black arrows indicate ST elevation seen in post-admission ECG.
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entrectinib regardless of the initial timeline of medication 
administration.7,8 The nature of the relationship between 
entrectinib and myocarditis is most accurately characterized as 
an association rather than causation. However, with increasing 
numbers of reports of myocarditis associated with entrectinib, 
further prospective studies would be beneficial to elucidate 
any causality in these findings.

The ECG finding known as the “shark-fin” pattern, or T 
wave, has been shown to represent an occlusive myocardial 
infarction (and is typically managed as a STEMI equivalent). 
Occlusive myocardial infarctions with this pattern carry 
increased risk of ventricular fibrillation and high mortality.9 
This pattern has also been mistaken on initital review for 
ventricular tachycardia, contributing to potentially dangerous 
treatment errors.10 Importantly, although this finding is almost 
exclusively associated with occlusive myocardial infarction, it 
has also been documented in rare myocarditis cases, including 
one fulminant entrectinib-induced myocarditis where 
emergent coronary angiography revealed no obstructive 
disease.7 This overlap highlights the diagnostic challenge and 
potential for mismanagement when myocarditis presents with 
misleading ECG characteristics.

When myocarditis is suspected, management strategies 
extend beyond simple discontinuation of the agent. While our 
patient improved with supportive care, other case reports 
describe the use of high-dose corticosteroids and advanced 
mechanical support such as intraaortic balloon pump and 
extracorporeal membrane oxygenation to stabilize fulminant 
presentations.8,11 These findings underscore the importance of 
rapid recognition, multidisciplinary care, and tailoring 
interventions based on severity, as misclassification can 
rapidly lead to suboptimal care and poor recognition of 
progressing cardiotoxicity.

CONCLUSION
This case demonstrates that entrectinib, while generally 

well tolerated, is rarely associated with early-onset 
myocarditis with acute heart failure. Our patient 
demonstrated myocarditis within three days of initiation of 
entrectinib, earlier than in the only other case reported. 
Clinicians should remain vigilant for early signs of 
myocarditis in patients on entrectinib and be aware that the 
triangular QRS-ST-T waveform ECG pattern, while usually 
indicating occlusive myocardial infarction, can occur in 
myocarditis. Knowledge of this association may prevent 
misdiagnosis and inappropriate management in patients 
presenting with this high-risk ECG pattern.

Patient consent has been obtained for publication of this case 
report. Documentation on file.
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Introduction: Blunt thoracic aortic injury is a rare but potentially fatal consequence of motor 
vehicle collisions. While commonly associated with hemodynamic instability, some cases present 
with normal vital signs, delaying diagnosis and treatment. We present the case of a 42-year-old 
unrestrained backseat passenger who sustained a blunt thoracic aortic injury following a motor 
vehicle collision and underwent emergent endovascular repair. This case emphasizes the critical role 
of early imaging and multidisciplinary coordination in the management of high-risk trauma patients.

Case Report: A 42-year-old female presented to the emergency department (ED) following 
a high-risk motor vehicle collision. She was an unbelted passenger in a vehicle traveling at 
approximately 35 miles per hour that collided with a telephone pole. The patient was unconscious 
at the scene but regained consciousness en route. Upon arrival at the ED she was alert, oriented, 
and hemodynamically stable. Her vital signs were as follows: blood pressure, 107/58 millimeters 
of mercury; heart rate, 62 beats per minute; respiratory rate, 18 breaths per minute; and oxygen 
saturation, 100% on room air. Physical examination revealed anterior chest wall tenderness but 
no signs of respiratory distress. Imaging revealed a high-grade blunt thoracic aortic injury with a 
left-sided hemothorax. The patient underwent emergent thoracic endovascular aortic repair and 
remained hemodynamically stable throughout hospitalization. 

Conclusion: Blunt thoracic aortic injury can present with hemodynamic stability despite its life-
threatening nature. This case highlights the necessity of early imaging and multidisciplinary 
coordination in optimizing outcomes for high-risk trauma patients. [Clin Pract Cases Emerg Med. 
2026;10(3):336–340.]

Keywords: blunt thoracic aortic injury; motor vehicle collision; hemodynamic stability; case report. 

INTRODUCTION
Blunt thoracic aortic injury is the second most common 

cause of death in blunt trauma.¹˒² It is frequently associated 
with motor vehicle collisions, as this is a common mechanism 
of injury for blunt thoracic aortic injury.³ The classic 
presentation involves rapid cardiovascular decompensation 
due to massive hemorrhage. However, cases of hemodynamic 
stability despite significant injury can occur, which may delay 
diagnosis and treatment.⁴ This report describes a case of a 
patient with a high-grade blunt thoracic aortic injury with 

State University of New York Upstate Medical University, Department of Emergency 
Medicine, Syracuse, New York

normal vital signs, highlighting the importance of early 
imaging and prompt surgical intervention.

CASE REPORT
A 42-year-old female presented to the emergency 

department (ED) at approximately 8:30 am following a 
high-risk motor vehicle collision. She was an unrestrained 
backseat passenger in a vehicle that struck a telephone pole 
at approximately 35 miles per hour. Emergency medical 
services (EMS) reported that the patient was initially 
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What do we already know about this clinical 
entity? 
Blunt thoracic aortic injury is a highly lethal 
trauma often associated with rapid deceleration 
and hemodynamic instability.

What makes this presentation of disease 
reportable?
This patient presented hemodynamically stable 
despite a grade IV aortic transection, highlighting 
that this severe injury may lack classic signs.

What is the major learning point?  
High-risk mechanisms of injury should prompt early 
computed tomography imaging even when vital 
signs are normal.

How might this improve emergency medicine 
practice?  
Maintaining suspicion for blunt thoracic aortic 
injury in stable trauma patients may lead to 
earlier imaging and improved survival.

unconscious but regained consciousness en route. Upon 
arrival, she was alert and oriented, and not in acute distress. 
Her vital signs were as follows: temperature, 36.1 °C; blood 
pressure, 107/58 millimeters of mercury (mm Hg); heart rate, 
62 beats per minute; respiratory rate, 18 breaths per minute, 
and oxygen saturation 100% on room air. Her body mass 
index was 22.14 kilograms per square meter (kg/m2) 
(reference range: 18.5–24.9 m²), and her past medical history 
included chronic neck and back pain, fibromyalgia, opioid 
abuse, and anxiety and depression.

Physical examination revealed diffuse anterior chest wall 
tenderness, particularly over the sternum. Nasal bridge 
tenderness with overlying ecchymosis and dried blood in the 
bilateral nares was noted, without septal hematoma. There was 
no midline cervical, thoracic, or lumbar spine tenderness, no 
respiratory distress, and clear bilateral breath sounds.

Initial laboratory evaluation obtained at arrival 
demonstrated leukocytosis (white blood cell count 22.8 × 10⁹ 
per liter (10⁹/L)(4.0–11.0 ×10⁹/L)) and anemia (hemoglobin 
10.3 grams per deciliter [g/dL] [12.0–16.0 g/dL]; hematocrit 
29.6% [36–46%]), without evidence of coagulopathy 
(international normalized ratio 1.22 [0.8–1.2]) or renal 
dysfunction (creatinine 0.88 mg/dL [0.6–1.3 mg/dL]). Mild 
transaminase elevations were present (aspartate 
aminotransferase 194 units/L [10–40 U/L]); alanine 
aminotransferase 137 U/L [7–56 U/L]. 

Initial chest radiograph revealed diffuse opacities in the 
left lung with complete opacification of the inferior segments, 
concerning for pulmonary contusion and hemothorax. Given 
the high-energy mechanism of injury and concern for thoracic 
trauma, a computed tomography (CT) chest with contrast was 
obtained at 10:00. Computed tomography revealed a grade 
four blunt thoracic aortic injury with a significant left-sided 
hemothorax (Images 1-3). The severity of the aortic injury and 
associated hemothorax prompted immediate consultation with 
trauma and vascular surgery teams. Due to stable 
hemodynamics and relative bradycardia, anti-impulse therapy 
was considered but not initiated in the ED, with priority given 
to rapid operative management. Analgesia was initiated with 
fentanyl (50 micrograms intravenous [IV] at 9:15 am and 
10:10 am), and ondansetron 4 mg IV was given at 10:03 am 
for nausea prophylaxis.

Additional injuries included nasal bone fractures and 
grade 1 liver and splenic lacerations, which were managed 
conservatively. The patient underwent thoracic endovascular 
aortic repair at 11:24 am with placement of an endograft 
covering the transected aortic segment as well as partial 
coverage of the left subclavian artery to ensure adequate seal 
zone. A left-sided surgical chest tube was placed for 
management of the hemothorax, with approximately 700 mL 
of blood evacuated immediately following insertion, 
consistent with active intrathoracic hemorrhage. Due to 
retained hemothorax, a second chest tube was placed. The 

patient received four units of packed red blood cells during the 
operative course and required transient vasopressor support 
with phenylephrine for intraoperative hypotension, which was 
discontinued post-procedure. 

Postoperative laboratory testing demonstrated improving 
leukocytosis (20.2×10⁹/L) and an increase in hemoglobin to 
13.1 g/dL following operative intervention and transfusion. On 
hospital day two, chest tubes were transitioned from suction to 
water seal following decreased output and stable chest 
radiographs. A computed tomographic angiography of the chest 
performed on hospital day 3 confirmed successful thoracic 
endovascular aortic repair placement with no endoleak and 
decreasing hemothorax. A small, stable left-sided pneumothorax 
was also noted. Due to retained hemothorax, intrapleural 
fibrinolytic therapy with tissue plasminogen activator and 
dornase alfa was later administered, after which chest tube 
output further declined; one chest tube was removed on hospital 
day 5 and the second on hospital day 6.

Subsequent review revealed that another occupant of the 
vehicle sustained a traumatic cardiac arrest and was diverted 
to a separate facility, information that was not initially 
available to the EMS team transporting this patient. This detail 
further underscores the severity of the collision and reinforces 
the importance of mechanism-based evaluation, even in 
patients who present with initially reassuring vital signs. 
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DISCUSSION
Blunt aortic injury is typically associated with rapid 

deceleration injuries, and motor vehicle collisions are a 
common mechanism.⁴,⁵ Patients may present with normal 
hemodynamics.⁶ Therefore, eliciting detailed information 
about the mechanism of injury is essential. The most common 
site of injury is the aortic isthmus, followed by the aortic 
arch.⁷ The grading scale ranges from grade 1 (intimal tear), 
grade 2 (intramural hematoma), grade 3 (aortic 

pseudoaneurysm), to grade 4 (free rupture).⁸
In this case, the unrestrained passenger status likely 

contributed to increased deceleration forces, producing the 
aortic transection. Notably, the patient arrived normotensive in 
the ED. This underscores the need for a high index of 
suspicion for blunt thoracic aortic injury, even in initially 
stable patients.

The diagnosis of blunt thoracic aortic injury in 
hemodynamically stable patients remains challenging, as 
initial signs may be nonspecific.⁹ Physical examination may 
show chest wall tenderness, abnormal breath sounds, or 
unequal pulses. An anteroposterior chest radiograph may 
reveal a widened mediastinum, tracheal deviation, rib 
fractures, or abnormal aortic contour.¹⁰ However, these are not 
specific for blunt thoracic aortic injury, necessitating further 
imaging.¹¹ Computed tomography evaluation is considered 
necessary in high-risk motor vehicle collisions including 
unrestrained passengers at a speed of 10 mph, or restrained 
passengers at a speed of 30 mph.11 The Eastern Association for 
the Surgery of Trauma recommends considering blunt thoracic 
aortic injury in motor vehicle collision patients and using a 
chest radiograph as an initial screen while noting that 
significant deceleration mechanisms warrant further evaluation 
even with a normal mediastinum.12 In this case, the initial 
diagnosis was made using a contrast-enhanced CT of the chest 
for evaluation of suspected thoracic injury, which was 
sufficient to identify a large, grade 4, aortic transection and 
prompt immediate surgical consultation. However, CT 
angiography (CTA) remains the gold standard for diagnosis.13 

Management of blunt thoracic aortic injury requires 
balancing injury severity with competing traumatic priorities. 

 
Image 1. Computed tomography of the chest with contrast in 
sagittal view demonstrating the full extent of the aortic transection 
(arrow). Findings are consistent with a grade four blunt thoracic 
aortic injury. The transection extends into the proximal portion of 
the descending aorta.

 

Image 2. Computed tomography of the chest with contrast in axial 
view demonstrating transection of the aortic wall (arrow).

 
Image 3. Computed tomography of the chest with contrast in 
coronal view demonstrating disruption of the descending thoracic 
aorta (arrow), consistent with blunt thoracic aortic injury.
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In hemodynamically stable patients where repair is delayed, 
medical management with anti-impulse therapy has been 
shown to safely reduce aortic wall shear stress. Fabian et al 
demonstrated that beta-blockade with or without vasodilators, 
targeting a systolic blood pressure of approximately 100 mm 
Hg and heart rate < 100 beats per minute, was associated with 
no observed aortic rupture while awaiting repair.⁴ These 
findings have been incorporated into Western Trauma 
Association guidelines, which recommend early anti-impulse 
therapy when definitive repair is delayed.14

The patient underwent successful thoracic endovascular 
aortic repair with no complications or endoleak. 
Contemporary guidelines from the Society for Vascular 
Surgery recommend endovascular repair over open or 
nonoperative management when anatomically feasible and 
suggest urgent repair, ideally within 24 hours after 
stabilization of other serious injuries.15 These guidelines 
incorporate established grading systems for blunt thoracic 
aortic injury, which classifies injuries from intimal tear to free 
rupture, and recommend nonoperative management with serial 
imaging for minimal (grade 1) injuries while favoring urgent 
endovascular repair for higher-grade (grade 2–4) injuries.15,8 

Follow-up imaging with CTA confirmed repair integrity and 
decreasing hemothorax. Injuries near the aortic arch may 
require coverage of the left subclavian artery to achieve an 
adequate proximal seal. Current guidelines suggest selective 
rather than routine revascularization, individualized to patient 
anatomy and clinical context.15

This case underscores the importance of early, 
mechanism-driven imaging and a multidisciplinary approach 
in managing complex vascular trauma, particularly when the 
patient is stable on presentation. The involvement of trauma 
surgery, vascular surgery, interventional radiology, and critical 
care teams was integral to ensuring timely diagnosis and 
optimal outcomes.

CONCLUSION
Blunt thoracic aortic injury remains a highly lethal injury 

requiring early recognition and rapid intervention. While 
commonly associated with hemodynamic instability, 
normotensive presentations demand a high degree of clinical 
suspicion. High-risk mechanisms of injury, such as an 
unrestrained motor vehicle collision, warrant significant 
concern for blunt thoracic aortic injury regardless of 
reassuring vitals. Imaging plays a pivotal role in diagnosis, 
with CTA serving as the gold standard. Early imaging and 
prompt surgical intervention, facilitated by a multidisciplinary 
team, are essential in improving survival outcomes.
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Introduction: Adult ileocolic intussusception is rare and typically associated with a pathological lead 
point. Diagnosis can be challenging in the emergency department (ED), particularly when initial vital signs 
and laboratory studies are reassuring. Point-of-care ultrasound (POCUS) may allow for earlier recognition 
and expedited management.

Case Report: A woman with ulcerative colitis presented to the ED with abrupt, severe, waxing-and-
waning abdominal pain. Initial vital signs and lab studies were normal. Bedside POCUS performed at 
the point of maximal tenderness revealed a target sign in the right mid-abdomen, prompting concern 
for intussusception. This finding was used to advocate for urgent surgical evaluation and expedited 
computed tomography of the abdomen and pelvis, which confirmed ileocolic intussusception with early 
distal small-bowel obstruction and no identifiable mass. Despite reassuring objective data, the patient’s 
persistent severe pain and serial examinations raised concern for evolving ischemia. Following continued 
emergency physician advocacy, the patient was admitted for operative management. Diagnostic 
laparoscopy was converted to open laparotomy, during which manual reduction and right hemicolectomy 
were performed for an ischemic, near-perforated colon, followed by creation of an end ileostomy and 
mucus fistula. The patient recovered well postoperatively. She had been taking curcumin–qing dai 
(CurQD) for ulcerative colitis, a supplement with rarely reported associations with intussusception.

Conclusion: This case highlights the value of emergency POCUS in identifying high-risk abdominal 
pathology, the importance of early surgical involvement despite reassuring initial tests, and a potential 
supplement-associated risk factor in patients with inflammatory bowel disease. [Clin Pract Cases Emerg 
Med. 2025;10(3):341–344.]

Keywords: intussusception; point‑of‑care ultrasound; ileocolic; ulcerative colitis; curcumin‑qing dai 
(CurQD).

INTRODUCTION
Adult intussusception represents 1%–5% of all cases of 

bowel obstruction and differs from pediatric forms in its etiology 
and management.1-2 In adults, a pathological lead point, such as 
a benign or malignant neoplasm, is identified in up to 90% of 
cases.3-4 Historically, delayed diagnosis has been common due 
to nonspecific symptoms and the intermittent nature of the pain.5 
Recent advances in imaging, particularly the use of ultrasound in 

Stanford University School of Medicine, Department of Emergency Medicine, 
Palo Alto, California

the emergency department (ED), allow for earlier identification 
and expedited surgical consultation.6-8 Because clinicians can 
set up point-of-care ultrasound (POCUS) quickly, deploy it at 
the bedside, and capture transient episodes of intussusception, 
POCUS may uniquely identify pathology that resolves before 
formal imaging occurs. Clinicians can visualize characteristic 
findings, such as the target and pseudokidney signs, and 
increasingly use POCUS as an adjunct to computed tomography 
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What do we already know about this clinical entity? 
Ileocolic intussusception is rare in adults and 
usually has a pathological lead point; diagnosis is 
challenging, but emergency department (ED) point-of-
care ultrasound (POCUS) can aid early recognition.

What makes this presentation of disease reportable?
The case links adult ileocolic intussusception and 
ischemia to CurQD supplement use and highlights 
POCUS-driven, expedited surgical management.

What is the major learning point?  
POCUS can rapidly identify intussusception and 
prompt urgent surgical involvement even with normal 
vitals and labs and can be a diagnostic aid with use of 
new adjunctive therapies.

How might this improve emergency medicine 
practice?  
Encourage rapid POCUS use for suspected 
abdominal pathology, fostering early surgical 
consultation and targeted imaging, even with normal 
labs. 

(CT) when evaluating acute abdominal pain.9-10 This report 
highlights a case in which bedside ultrasound findings enabled the 
emergency physician to advocate for urgent surgical intervention 
in a patient with ulcerative colitis and normal laboratory values, 
preventing bowel perforation and additional morbidity.

CASE REPORT
A 29-year-old woman with ulcerative colitis and 

celiac disease developed acute severe abdominal pain at 
approximately 4 pm while at work. Pain was constant with 
waxing and waning intensity ranging from 5/10 to 10/10, 
predominantly in the upper abdomen, worse on the right, and 
radiating posteriorly. She denied vomiting, diarrhea, fever, 
chills, and vaginal discharge, and had not eaten since symptom 
onset. Current medications included a prednisone taper for a 
recent ulcerative colitis flare, nitrofurantoin for urinary tract 
infection, and an over-the-counter curcumin-qing dai (CurQD) 
supplement for colitis. Of note, CurQD listed intussusception as 
a potential side effect on its supplement labeling.11-12

On examination, she was afebrile with normal vital signs. 
The abdomen was soft but tender to palpation in the right 
greater than left quadrants, with intermittent guarding during 
pain spikes but no rebound or peritoneal signs. There was no 
pulsatile mass. The initial differential diagnosis included biliary 
colic, cholecystitis, appendicitis, small-bowel obstruction, 
intussusception, ovarian torsion, and mesenteric ischemia. 
Given the patient’s waxing and waning pain, absence of 
peritoneal signs, and history of inflammatory bowel disease, 
intussusception was considered possible.

A focused abdominal POCUS performed at the point 
of maximal tenderness demonstrated a concentric “target” 
configuration in the right mid-abdomen, concerning for 
intussusception (Image 1). The POCUS finding became the 
critical evidence used to advocate for surgical consultation 
despite normal lab values and stable vital signs.

The emergency physician expedited a contrast-enhanced 
computed tomography (CT) abdomen/pelvis. Radiology 
reported ileocolic intussusception with suspected early distal 
small-bowel obstruction, no appreciable mass to suggest a lead 
point, and no definitive ischemia or perforation.13 An incidental 
finding suggested compression of the left renal vein, with 
perirenal and pararenal varices (Image 2).

Despite reassuring labs and stable hemodynamics, the patient 
continued to have severe paroxysms of pain. The team repeated 
her lactate test due to concern for ischemia, but it remained 
normal. Given her recurrent severe pain and the ultrasound 
and CT findings, the emergency physician urgently consulted 
general surgery. The surgeons noted that she was afebrile, 
hemodynamically stable, and had no lactic acidosis or CT 
evidence of ischemia; however, her marked abdominal tenderness 
and breakthrough pain despite multiple high-dose narcotics led 
them to take her to the operating room for diagnostic exploration.

Laparoscopy revealed the right colon telescoped into the 
transverse colon to mid-transverse. Due to a lack of reduction 

 
Image 1. Point-of-care ultrasound (transverse view, right mid-
abdomen) demonstrating the classic “target” sign consistent with 
ileocolic intussusception. Concentric hypoechoic and hyperechoic 
rings represent the bowel-within-bowel configuration.

with laparoscopic manipulation, the surgeons decided to perform 
an open laparotomy. The right colon appeared dark purple with 
patchy deserosalization and thin, near-perforated segments. A 
right hemicolectomy was performed for ischemic bowel, with 
end ileostomy creation and a mucus fistula through the same 
aperture (Image 3). Pathologic analysis demonstrated transmural 
ischemic necrosis of the right colon without evidence of a mural 
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children, the adult form differs markedly in its pathophysiology, 
presentation, and management. Pediatric intussusception is 
typically idiopathic and amenable to nonoperative reduction. 
In contrast, adult cases usually result from an underlying 
pathology such as a tumor, polyp, or inflammatory process that 
serves as a lead point.1-4 This difference makes rapid recognition 
and surgical intervention critical. However, the nonspecific and 
intermittent nature of abdominal pain in adults often leads to 
diagnostic delay.5-8

Point-of-care ultrasound is a valuable diagnostic tool that 
can substantially shorten the time to definitive diagnosis and 
surgical management. Prior reports demonstrate that physician-
performed ultrasound can identify the target sign (in short axis) 
and the “pseudokidney” sign (in long axis) in real time at the 
bedside, prompting expedited imaging and consultation.6,7, 9,10 In 
our case, bedside POCUS was not only diagnostic but pivotal in 
advocating for early surgical intervention despite normal vital 
signs and lab studies. The visual confirmation of a target sign 
allowed the emergency team to communicate the urgency of 
the condition to the surgical team, leading to timely exploration 
and resection before bowel perforation occurred. Similar cases 
highlight how early POCUS detection in the emergency setting 
can even decrease time to CT confirmation and operative 
decision-making, improving outcomes.4,6 

Our patient’s presentation also underscores the importance 
of maintaining a high index of suspicion for intussusception 
in patients with inflammatory bowel disease. While ulcerative 
colitis typically affects the mucosa and submucosa of the colon, 
chronic inflammation and mucosal edema can create transient 
areas of dysmotility that predispose to bowel telescoping.13-14 
Additionally, systemic corticosteroids, which our patient 
was tapering, may alter bowel wall compliance and healing, 
potentially contributing to ischemic vulnerability.

A particularly notable feature of this case is the possible 
association with CurQD, a nutraceutical combining curcumin 
and qing dai (indigo naturalis). CurQD was first used clinically 
in Israel as early as 2018 and became available as a standardized, 
commercially marketed nutraceutical protocol in the early 2020s. 
CurQD has gained attention for its reported anti-inflammatory 
effects in ulcerative colitis. However, recent post-marketing 
reports and observational studies have linked qing dai–containing 
compounds to adverse gastrointestinal outcomes, including 
right-sided ischemic colitis and rare intussusception events.15 The 
mechanism is not fully understood, but proposed mechanisms 
include mesenteric vasoconstriction leading to transient 
regional ischemia, microvascular endothelial injury, and local 
mucosal irritation from indigo-containing compounds, all of 
which could theoretically alter segmental motility or precipitate 
short-lived obstruction. Qing dai has also been associated with 
crystal deposition and oxidative stress in the intestinal mucosa, 
suggesting that focal edema or dysmotility may trigger transient 
intussusception.15

This case highlights three major learning points. First, 
bedside POCUS can be both diagnostic and advocacy-

 
Image 2. Contrast-enhanced computed tomography abdomen 
and pelvis (coronal reformatted images) demonstrating ileocolic 
intussusception (arrows) with characteristic “bowel-within-bowel” 
configuration. Mesenteric fat and vessels were dragged into the 
intussusceptum, producing a layered appearance consistent with the 
target sign. Findings indicate early small-bowel obstruction without 
pneumatosis or perforation.

 
Image 3. Intraoperative photograph demonstrating an ileocolic 
intussusception with congested, edematous small bowel and a 
necrotic segment of colon. A measuring ruler is shown for scale, 
highlighting the length of ischemic bowel requiring resection.

or intraluminal mass lesion serving as a lead point.14-15

Postoperatively, the patient’s course was uncomplicated. 
Pain management included patient-controlled analgesia and, 
later, oral agents (acetaminophen, oxycodone, and gabapentin; 
later pregabalin for anxiety modulation).  She remained 
hemodynamically stable, tolerated diet advancement, and had 
consistent ostomy output. She was discharged on postoperative 
day 9 with ostomy education and a 28-day course of enoxaparin 
for venous thromboembolism prophylaxis.

At follow-up, the patient reported good functional 
recovery. She continued steroid taper for ulcerative colitis and 
discontinued CurQD following multidisciplinary review of the 
potential association with her presentation.

DISCUSSION
Adult intussusception remains an uncommon clinical 

entity, accounting for only a small percentage of intestinal 
obstructions. While most cases of intussusception occur in 



Clinical Practice and Cases in Emergency Medicine	 344	 Volume 10, No. 3: August 2026

Adult Intussusception and Ischemic Bowel Potentially Associated with CurQD Supplementation	 Parambath et al.

enabling, facilitating rapid multidisciplinary coordination 
even when lab or hemodynamic data are reassuring. Second, 
persistent, severe, waxing-and-waning abdominal pain should 
prompt consideration of intermittent bowel obstruction or 
intussusception, particularly in patients with inflammatory 
bowel disease, regardless of lab values or hemodynamic status. 
Third, as alternative and adjunctive therapies such as CurQD 
become more widely used, clinicians must remain vigilant 
about emerging gastrointestinal toxicities and report potential 
adverse associations to improve post-market safety surveillance.

Ultimately, this case adds to the growing evidence 
supporting POCUS as a critical adjunct for early diagnosis 
and advocacy in adult abdominal emergencies. By pairing 
rapid imaging recognition with clinical judgment, physicians 
can intervene before irreversible ischemia develops, thereby 
reducing morbidity and improving patient outcomes.

CONCLUSION
This case illustrates that point-of-care ultrasound can 

accelerate diagnosis in adult intussusception, especially when 
symptoms are intermittent and routine studies are nondefinitive. 
Early identification of the target sign allowed the care team 
to proceed quickly with operative management and prevent 
progression to ischemia. It also highlights the importance of 
considering use of over-the counter supplements, including 
newer products such as CurQD, when evaluating unexplained 
abdominal pathology in patients with inflammatory bowel 
disease. Combining POCUS with a careful clinical history can 
support timely and effective intervention in this rare 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: Hepatopulmonary syndrome is a rare but serious cause of pediatric hypoxemia.

Case Report: A 10-year-old obese male with obstructive sleep apnea and asthma presented to 
the emergency department with low baseline oxygen saturations and exertional hypoxia, despite 
normal physical exam and outpatient pulmonary function testing. Workup revealed liver cirrhosis, 
hepatosplenomegaly, gastroesophageal varices, and an elevated alveolar-arterial gradient, raising 
concern for hepatopulmonary syndrome. He was diagnosed with this disease at a tertiary hepatology 
center and underwent liver transplantation.

Conclusion: Emergency physicians should consider hepatopulmonary syndrome in children 
with unexplained hypoxia and liver disease, especially in a child with a normal lung exam and no 
bronchodilator response. [Clin Pract Cases Emerg Med. 2026;10(3):345–349.]

Keywords: hepatopulmonary syndrome; pediatrics; pediatric hypoxia; case report. 

INTRODUCTION
Hepatopulmonary syndrome is a severe complication of 

liver disease and/or portal hypertension resulting in 
intrapulmonary vascular dilation and hypoxemia. The disease 
is progressive and often fatal without liver transplantation, 
which is the only current medical treatment for this disease.1 
Pediatric hepatopulmonary syndrome is rare; available 
epidemiological studies suggest that its prevalence in pediatric 
patients with chronic liver disease is 10-20%.2 No specific 
data is available on the natural history of pediatric 
hepatopulmonary syndrome without liver transplant; however, 
a study in adult patients suggests that the median survival time 
to death is 10.5 months versus 40.8 months in cirrhotic 
patients without hepatopulmonary syndrome.3

The pathophysiology of this rare but serious disease is 
thought to be due to nitric oxide production leading to 
intravascular pulmonary dilations, precipitating 
intrapulmonary arteriovenous shunting and ventilation/
perfusion mismatch. Hypoxia occurs as a result.4 The onset is 

Good Samaritan University Hospital, Department of Pediatrics, West Islip, New York

often subtle, with patients in the early stages being 
asymptomatic and developing progressive symptoms of 
hypoxia and dyspnea as their disease progresses to the late 
stages. Other symptoms may include worsening dyspnea upon 
standing (platypnea) and hypoxemia in the upright position 
(orthodexia). Examination of the patient often reveals clear 
lungs on auscultation and, depending on severity, may also 
include digital clubbing, cyanosis, and telangiectasias.4,5 

The diagnosis is established using the following 
criteria: 1) the presence of liver disease with or without 
portal hypertension; 2) evidence of intravascular pulmonary 
dilations established through agitated saline contrast-
enhanced transthoracic echocardiography (ECHO); and 3) 
an arterial-alveolar gradient of > 15 millimeters of mercury 
(mm Hg).6 Because the progressive sequela is devastating, 
identification as early as possible and intervention is 
critical in facilitating better survival outcomes.7 Existing 
case reports regarding pediatric hepatopulmonary syndrome 
are limited due to its rarity.8-11 To facilitate improved 
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CPC-EM Capsule

What do we already know about this clinical 
entity? 
Hepatopulmonary syndrome (HPS) is a rare 
complication of liver disease that causes 
intrapulmonary vascular dilation and hypoxemia.

What makes this presentation of disease 
reportable?
This child presented with hypoxemia despite a 
normal lung exam, normal pulmonary testing, and 
no response to bronchodilators.

What is the major learning point?  
In children with unexplained hypoxemia and normal 
lung findings, consider systemic causes such as liver 
disease and HPS.

How might this improve emergency medicine 
practice?  
Recognizing HPS in the emergency department may 
reduce anchoring on asthma and expedite 
hepatology referral and liver transplant evaluation. 

awareness of this disease by emergency physicians and 
pediatric physicians, we present a case of hepatopulmonary 
syndrome in a 10-year-old patient who presented with 
unexplained hypoxemia. 

CASE REPORT
A 10-year-old male patient with a history of morbid 

obesity, obstructive sleep apnea, and asthma presented by 
ambulance to the emergency department (ED) from the 
pulmonologist’s office with a chief complaint of low baseline 
oxygen saturations at rest and hypoxia with exertion. He was 
at his pulmonologist’s office for a hospital follow-up after 
being admitted to the pediatric inpatient floor for an asthma 
exacerbation three weeks prior when he received nebulized 
albuterol/ipratropium, nebulized albuterol, and oxygen (O2) 
supplementation via nasal cannula. At the office, he was noted 
to have peripheral oxygen saturations (SpO2) of 92-93% on 
room air while at rest and an unremarkable physical exam 
with clear lungs bilaterally. He had normal spirometry with 
predicted value percentages for forced expiratory volume 
(FEV1), forced vital capacity (FVC), and FEV1/FVC ratio at 
85%, 83%, and 96%, respectively. His diffusion capacity of 
the lungs for carbon monoxide was normal, with a predicted 
value percentage of 96%. 

Shortly after he started walking on a treadmill as part of a 
pulmonary exercise stress test, he desaturated to an SpO2 of 
83%, prompting the office to call emergency medical services. 
No medications were given in the office. Emergency medical 
services arrived and gave him six liters nasal cannula of O2 
supplementation with improved SpO2 to the upper 90s. While 
en route he seemed more comfortable, and his O2 was stopped. 
On arrival, his vital signs were as follows: heart rate, 102 
beats per minute; blood pressure, 127/72 mm Hg; respiratory 
rate, 28 breaths per minute; oral temperature, 37.1 °C; and 
SpO₂, 93% on room air.  On further interview, the patient and 
his mother reported that he often had shortness of breath, both 
on exertion and when not sick; however, they were unable to 
elaborate further. The patient admitted to being poorly 
compliant with his prescribed inhaled fluticasone twice-daily 
regimen, using it only once a week and not using his 
prescribed fluticasone nasal spray. He also admitted to having 
an unhealthy diet.

On examination, he was noted to be morbidly obese with 
a body mass index of 38 kg/m2 (reference range, 15-22 kg/
m2), well appearing and not in acute distress. His lungs were 
clear to auscultation with no increased work of breathing, 
and he had a normal heart auscultation. His abdomen was 
nontender to palpation, although the assessment for 
hepatosplenomegaly was limited by body habitus. His oral 
exam was notable for palatal petechiae and enlarged tonsils, 
and his skin exam was notable for acanthosis nigricans of the 
neck and axillary regions.

The patient was given oral dexamethasone, nebulized 

albuterol, and ipratropium, and we began a diagnostic 
workup. Given his persistent hypoxemia, despite 
bronchodilator therapy, normal lung examination, and 
normal outpatient spirometry, we broadened the evaluation 
to include systemic (nonpulmonary) causes of hypoxia. 
Initial laboratory studies, summarized in the table, 
demonstrated mild leukopenia and moderate 
thrombocytopenia. Liver chemistries were abnormal with 
elevated alanine and aspartate transaminases and mildly 
elevated total and direct bilirubin. Coagulation studies were 
notable for mildly elevated prothrombin time and partial 
thromboplastin time. Basic metabolic panel, albumin, 
D-dimer, troponin, brain natriuretic peptide, and respiratory 
pathogen panel including COVID-19 polymerase chain 
reaction  were all normal. Arterial blood gas values showed 
an arterial-alveolar gradient of 36 mm Hg. 

Electrocardiogram indicated normal sinus rhythm, and a 
chest radiograph demonstrated prominent interstitial markings 
suggestive of reactive airway disease versus mild pulmonary 
congestion. We performed computed tomography (CT) 
angiography of the chest to evaluate for pulmonary embolism 
versus other structural causes of hypoxemia, and incidentally 
demonstrated gastroesophageal junction varices, a mildly 
prominent main pulmonary artery concerning for pulmonary 
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artery hypertension, a heart in the upper limits of normal for 
size, and partial visualization of an enlarged liver and spleen 
(Image 1), prompting dedicated abdominal imaging. A follow-
up CT of the abdomen with oral and intravenous contrast 
subsequently confirmed hepatosplenomegaly, a nodular capsule 
consistent with cirrhosis, central intrahepatic biliary duct 
dilatation, and gastroesophageal varices concerning for portal 
hypertension (Image 2). Pulmonology was consulted and raised 
concern for hepatopulmonary syndrome, and the patient was 
admitted to the inpatient pediatrics floor for further evaluation 
by cardiology, gastroenterology, and hematology.

While on the pediatrics floor, the patient underwent 
further investigations. We performed a standard 
transthoracic echocardiogram (ECHO) and noted no 
apparent signs of abnormalities, including structural heart 
disease, abnormal ejection fraction, intracardiac shunts, or 
pulmonary hypertension. Additional laboratory studies 
(detailed in the table) to screen for infective etiologies 
(such as hepatitis A, B and C), autoimmune hepatitis, 
Wilson disease, alpha-1 antitrypsin deficiency, and celiac 
disease were negative. The patient was noted to have an 
elevated immature platelet fraction, which in conjunction 
with his thrombocytopenia and splenomegaly was 
suggestive of splenic sequestration of platelets.

During the patient’s three-day inpatient stay, he remained 
stable on room air with SpO2 between 93–95%. Close follow-

up was arranged with an outside hospital where pediatric 
hepatology services were available the day after his discharge 
for further evaluation, including liver biopsy and other lab 
investigations. He was subsequently evaluated at the tertiary 
pediatric hepatology center, where liver biopsy confirmed 
cirrhosis, and he was diagnosed with hepatopulmonary 
syndrome. He later underwent liver transplantation. Detailed 
reports of confirmatory cardiopulmonary shunt testing were 
not available to us.

DISCUSSION
The differential for hypoxemia in a pediatric ED patient is 

broad and includes cardiac, pulmonary, and infective 
etiologies. Pulmonary causes include the following: 
obstructive lung diseases such as asthma; restrictive lung 
diseases such as sarcoidosis, bronchopulmonary dysplasia, or 
interstitial lung disease; and ventilation/perfusion mismatch 
diseases such as pulmonary embolism or hepatopulmonary 
syndrome. Cardiac causes include intracardiac shunts, 
structural cardiac disease, heart failure, and pulmonary 
hypertension. Infective causes include viral, bacterial or 
fungal infections, as well as sepsis, pneumonia, lung 
empyemas, and bronchiolitis. Hepatopulmonary syndrome 
would be considered lower on the differential due to its rarity 
in pediatric patients. 

Our patient had a prior diagnosis of asthma and 

Table. Selected laboratory values at presentation to the emergency department and during subsequent inpatient evaluation of a 
10-year-old child diagnosed with hepatopulmonary syndrome.
Lab study Result Reference range
White Blood Cell Count 4.61 x 103/mcL 5.0–14.0 x 103/mcL
Hemoglobin 15.0 g/dL 11.5–15.5 g/dL
Platelets 53 x 103/mcL 150–400 x 103/mcL
Alanine Transaminase 114 U/L 7–40 U/L
Aspartate Transaminase 118 U/L 13–40 U/L
Total Bilirubin 2.2 mg/dL 0.3–1.2 mg/dL
Direct Bilirubin 0.8 mg/dL < or = 0.3 mg/dL
Prothrombin 12.3 seconds 9.8–11.8 seconds
Partial Thromboplastin Time 33 seconds 21.4–31.7 seconds
Endomysial Antibody Negative Negative
Anti-Liver/Kidney Microscopic Antibody ≤ 20 U 20–25 U (equivocal), > 25 U (positive)
Smooth Muscle Antibody With Reflex Titer Negative Negative
Antinuclear Antibody Negative Negative
Ceruloplasmin 24 mg/dL 20–50 mg/dL
Alpha-1 Antitrypsin 165 mg/dL 83–199 mg/dL
Gamma-Glutamyl Transferase 57 U/L < or = 73 U/L
Immature Platelet Fraction 11.5% 0.9–7.0% 

dL, deciliter; g, grams; L, liters; mcL, microliter; mg, milligram; U, unit.
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presented with hypoxemia, making asthma expedient as a 
diagnosis on which to anchor bias. However, he had clear 
lungs on examination, hypoxia on exertion that did not 
improve with bronchodilators, and his pulmonary function 
testing was negative, making obstructive and restrictive 
causes of lung disease (including asthma) significantly less 
likely on his differential.12 His standard transthoracic ECHO 
did not show apparent signs of cardiac disease or pulmonary 
hypertension. His infective and pulmonary embolism workup 
was negative. He did have an arterial-alveolar gradient of 36 
mm Hg on his arterial blood gas value, suggesting an 
intrapulmonary cause of hypoxia, and with a normal 

diffusion capacity of the lungs for carbon monoxide. 
Therefore, it can be inferred that diffusion defects were less 
likely and a ventilation/perfusion mismatch the most likely 
mechanism for his hypoxia.13 The patient also had significant 
evidence of liver disease including cirrhosis, elevated liver 
function tests, and portal hypertension. He was ultimately 
diagnosed with hepatopulmonary syndrome at a tertiary care 
center and underwent liver transplantation, supporting the 
clinical suspicion raised during the initial ED evaluation.

Although liver biopsy confirmed cirrhosis, the exact 
etiology of the patient’s liver disease remains under 
evaluation. Multiple etiologies for his cirrhosis, including 
Wilson disease, infectious and autoimmune hepatitis, alpha-1 
antitrypsin deficiency, and celiac disease were ruled out. 
Given his body habitus, acanthosis nigricans, and poor diet, he 
showed signs of metabolic syndrome. Non-alcoholic fatty 
liver disease is the most common etiology of pediatric liver 
disease and has become more prevalent (approximately 5-10% 
in children overall and 38-41% in obese children) concurrently 
with the rise in pediatric obesity globally. A subset of pediatric 
patients with non-alcoholic fatty liver disease (approximately 
20-50%) develop metabolic dysfunction–associated 
steatohepatitis, in which the presence of steatosis precipitates 
hepatocellular injury and inflammation, leading to fibrosis, 
cirrhosis, and liver failure.14,15 It is certainly possible that this 
patient may have had metabolic dysfunction–associated 
steatohepatitis. In children with this disease who develop 
hepatopulmonary syndrome, liver transplantation is typically 
required, as occurred in this case.

Although pediatric hepatopulmonary syndrome has been 
described in the literature, it remains an uncommon and 
under-recognized cause of hypoxemia in the ED. This case 
underscores the importance of considering this disease when 
pulmonary evaluation is unrevealing and the lung examination 
is normal. 

CONCLUSION
Hepatopulmonary syndrome is a rare but important cause 

of hypoxemia in children with liver disease and/or portal 
hypertension. This case highlights the need to broaden the 
differential diagnosis beyond asthma and other common 
pulmonary diagnoses when hypoxia persists despite 
bronchodilators, the lung examination is normal, and 
pulmonary testing is unrevealing. Early recognition of 
hepatopulmonary syndrome in the ED can help expedite 
definitive management, including timely referral for liver 
transplantation, thus leading to better patient outcomes and 
decreased mortality rate.

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

Image 1. Initial computed tomography angiogram of the chest 
demonstrating a cardiac silhouette at the upper limits of normal in 
size (upper arrow) and partial visualization of hepatosplenomegaly 
(lower left and right arrows).

Image 2. Computed tomography abdomen with intravenous 
and oral contrast demonstrating: (A) Irregular hepatic contour 
consistent with cirrhosis and splenomegaly (arrows), suggestive of 
portal hypertension. (B) Dilated gastroesophageal varices (arrow), 
consistent with portal hypertension.



Volume 10, No. 3: August 2026	 349	 Clinical Practice and Cases in Emergency Medicine

Haupt et al.	 Unmasking the Silent Liver-Lung Connection

Address for Correspondence: Shawn A. Haupt, MD, MS, Good 
Samaritan University Hospital, Department of Pediatrics, 
1000 Montauk Highway, West Islip, NY, 11795. Email: shawn.
haupt2@gmail.com.

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

Copyright: © 2026 Haupt et al. This is an open access article 
distributed in accordance with the terms of the Creative Commons 
Attribution (CC BY 4.0) License. See: http://creativecommons.org/
licenses/by/4.0/

REFERENCES
1.	 Raevens S, Boret M, Fallon MB. Hepatopulmonary syndrome. JHEP 

Reports. 2022;4(9):100527. 
2.	 Noli K, Solomon M, Golding F, et al. Prevalence of hepatopulmonary 

syndrome in children. Pediatrics. 2008;121(3):e522-e527.
3.	 Swanson KL, Wiesner RH, Krowka MJ. Natural history of 

hepatopulmonary syndrome: impact of liver transplantation. 
Hepatology. 2005;41(5):1122-1129.

4.	 Rodríguez-Roisin R and Krowka MJ. Hepatopulmonary syndrome--a 
liver-induced lung vascular disorder. N Engl J Med. 
2008;358(22):2378-2387.

5.	 Machicao VI, Balakrishnan M, Fallon MB. Pulmonary complications in 
chronic liver disease. Hepatology. 2014;59(4):1627-1637.

6.	 Rodríguez-Roisin R, Krowka MJ, Hervé P, et al. Pulmonary-hepatic 
vascular disorders (PHD). Eur Respir J. 2004;24(5):861-880.

7.	 Warner S, McKiernan PJ, Hartley J, et al. Hepatopulmonary 
syndrome in children: a 20‐year review of presenting symptoms, 
clinical progression, and transplant outcome. Liver Transpl. 
2018;24(9):1271-1279.

8.	 Haupt SA, Chang JC, Zarpak R, et al. Severe hepatopulmonary 
syndrome with end-stage liver cirrhosis associated with pan-
hypopituitarism in a pediatric patient. J Clin Transl Endocrinol Case 
Rep. 2024;35:100179.

9.	 Yoshikawa S, Takatani T, Takatani R, et al. Case report: pediatric 
hepatopulmonary syndrome despite strict weight control after 
craniopharyngioma surgery. Front Endocrinol (Lausanne). 
2024;15:1459451.

10.	 Shahid M, Tameez Ud Din A, Chaudhary FMD, et al. 
Hepatopulmonary syndrome in a thirteen year old boy: a case report. 
Cureus. 2019;11(8):e5295. 

11.	 Choe Y, Lee YJ, Lee YA, et al. Hepatopulmonary syndrome 
secondary to metabolic associated fatty liver disease in childhood - 
novel treatment with growth hormone replacement therapy: a case 
report and systematic review of literature. Front Endocrinol 
(Lausanne). 2024;15:1407686. 

12.	 Ryu JH and Scanlon PD. Obstructive lung diseases: COPD, asthma, 
and many imitators. Mayo Clin Proc. 2001;76(11):1144-1153.

13.	 Maslac A, Juric Petricevic S, Vukovic M, et al. Diagnostic value of the 
alveolar-arterial oxygen gradient in pulmonary embolism: a cross-
sectional study. Healthcare (Basel). 2024;13(1):11. 

14.	 Sweeny KF and Lee CK. Nonalcoholic fatty liver disease in children. 
Gastroenterol Hepatol (N Y). 2021;17(12):579-587.

15.	 Chacón C, Arteaga I, Martínez-Escudé A, et al. Clinical epidemiology 
of non-alcoholic fatty liver disease in children and adolescents. the 
LiverKids: study protocol. PLoS One. 2023;18(10):e0286586. 



Clinical Practice and Cases in Emergency Medicine	 350	 Volume 10, No. 3: August 2026

Case Report
 

Tension Hydrocele—How Point-of-care Ultrasound Helps in 
the Emergency Department: A Case Report

 

Sophia Potalivo, BS*
Sophia Fornbacher, MD*†

Joey Abadilla, MD*†

Ron Goubert, MD*†

Eva Tovar Hirashima, MD, MPH*†

Section Editor: Arihant Jain, MD
Submission history: Submitted December 18, 2026; Revision received March 10, 2026; Accepted March 10, 2026
Electronically published July 20. 2026
Full text available through open access at http://escholarship.org/uc/uciem_cpcem
 DOI: 10.5811/cpcem.61719

Introduction: Tension hydrocele is a rare but serious complication that can threaten testicular 
viability. This case report describes how testicular point-of-care ultrasound (POCUS) enabled timely 
recognition of a large hydrocele compromising testicular perfusion and guided management.

Case Report: A 57-year-old male presented to the emergency department (ED) with painful right 
scrotal swelling. Testicular POCUS demonstrated a large hydrocele with reduced intratesticular 
blood flow. A scrotal centesis performed by the emergency physician led to symptom resolution and 
restoration of normal flow.

Conclusion: Testicular POCUS can rapidly identify impaired perfusion and guide scrotal centesis 
in the ED, a temporary yet potentially testis-saving intervention. [Clin Pract Cases Emerg Med. 
2026;10(3):350–353.]

INTRODUCTION
Acute scrotal pain is defined as the presence of new-

onset moderate or severe pain, swelling, and/or tenderness of 
the intrascrotal contents.1 Male genitourinary complaints, 
such as acute scrotal pain, account for approximately 
0.5–2.5% of all emergency department (ED) visits. These 
presentations pose a diagnostic challenge because they 
require rapid differentiation between benign or emergent 
conditions, with management ranging from reassurance to 
urgent surgical intervention.1 Testicular point-of-care 
ultrasound (POCUS) offers a rapid, noninvasive means to 
evaluate these possibly acute scrotal pathologies, 
distinguishing between vascular and inflammatory etiologies. 
These include testicular torsion, hydrocele, orchitis, and 
epididymitis, with reported sensitivities of 94–95%.2,3 This 
underscores the essential role of testicular POCUS in acute 
scrotal evaluation.

Patients with acute scrotal pain may also present with 
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swelling. One differential for swelling is a hydrocele that 
results from serous fluid accumulation within the tunica 
vaginalis and may be congenital or acquired. Acquired 
hydroceles occur in approximately 0.1% of adult men and 
represent one of the most common causes of scrotal 
swelling.4,5 Although traditionally described in the urology 
literature, tension hydrocele, also termed testicular 
compartment syndrome, represents a rare cause of impaired 
testicular perfusion due to excessive hydrocele volume. 6-9 
Reported management strategies include bedside scrotal 
centesis, which was first described in 2008 by Douglas et 
al.10 This case expands the differential diagnosis of 
atraumatic, acute scrotal pain to include tension hydrocele 
and highlights the diagnostic and therapeutic value of 
POCUS in the emergency setting. To our knowledge, this 
case represents the first report of POCUS-guided scrotal 
aspiration for this condition, demonstrating a temporizing 
organ-sparing intervention when urologic consultation is 
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What do we already know about this clinical 
entity? 
Hydrocele usually presents as painless scrotal 
swelling, but it rarely can progress to tension 
hydrocele, leading to testicular hypoperfusion.

What makes this presentation of disease 
reportable?
Point-of-care ultrasound (POCUS) identified a 
large hydrocele causing reduced testicular blood 
flow, which was treated with ultrasound-guided 
scrotal centesis.

What is the major learning point?  
Testicular POCUS can rapidly assess blood flow 
and guide scrotal centesis to relieve pressure.

How might this improve emergency medicine 
practice?  
This case highlights the role of testicular POCUS 
and ultrasound-guided decompression when 
urologic consultation is delayed.

delayed or unavailable. 

CASE REPORT
A 57-year-old man with a history of amphetamine use and 

known bilateral hydroceles presented to the ED with lower 
abdominal pain and progressive atraumatic right scrotal 
swelling over 24 hours. The pain was constant, pressure-like, 
and rated 10 of 10 in intensity. He denied dysuria, hematuria, 
or fever. 

On examination, the abdomen was flat and nontender. The 
right hemiscrotum was enlarged, tense, and exquisitely tender, 
with the testicle nonpalpable. Vital signs were as follows: 
blood pressure, 129/86 millimeters of mercury; heart rate, 75 
beats per minute; respiratory rate, 18 breaths per minute; 
temperature, 36.7 °C; and oxygen saturation, 95% on room air. 
Laboratory evaluation, including complete blood count and 
basic metabolic panel, was unremarkable. Urinalysis was not 
obtained. Given initial concern for an incarcerated inguinal 
hernia, a contrast-enhanced computed tomography of the 
abdomen and pelvis was obtained initially. The study was 
negative for an inguinal hernia but demonstrated bilateral 
hydroceles, right greater than left. The right hydrocele 
measured 6.4 cm and extended into the right inguinal canal. 

Testicular POCUS demonstrated a large, simple right 
hydrocele without internal septations and markedly decreased 
intratesticular blood flow on power Doppler (Image 1A) when 
compared to the left (Image 1B). These findings raised 
concern for a right-sided tension hydrocele. Urology was 
consulted but unavailable in-house; they agreed with emergent 
aspiration and recommended outpatient follow-up. Given 
persistent pain and reduced right testicular perfusion, the 
emergency physician performed bedside aspiration under 
ultrasound guidance (Video).

For the scrotal centesis, a linear probe was used under 
sterile conditions to identify the largest fluid pocket, and with 
dynamic ultrasound guidance a 20-gauge angiocatheter was 

inserted into the right hemiscrotum. Approximately 170 mL of 
clear, straw-colored fluid was aspirated resulting in immediate 
symptom relief. Samples were sent for cell count, Gram stain, 
and culture, all of which were unremarkable. 

Repeat testicular POCUS demonstrated restoration of 
right testicular perfusion, evidenced by improved 
intratesticular blood flow on power Doppler (Image 2A) and 

Image 1. A. Right testicle demonstrates a large hydrocele (arrow) with reduced intratesticular flow. B. Left testicle showing a small 
hydrocele (x) and preserved intratesticular flow present for comparison. Please note, the thin-lined boxes in these images represent 
region of applied power Doppler on the ultrasound machine to assess flow.
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the return of a low-resistance arterial waveform on spectral 
Doppler (Image 2B). 

The patient was discharged with outpatient urology 
follow-up and return precautions for recurrent pain or 
swelling. He presented the following day with mild right 
testicular discomfort. Consultative ultrasound revealed normal 
bilateral blood flow with right-sided epididymitis. He was 
treated with ciprofloxacin and continued outpatient follow-up.

DISCUSSION
Testicular POCUS has transformed the evaluation of acute 

scrotal conditions, enabling emergency physicians to rapidly 
assess testicular perfusion and identify surgically significant 
pathology.2,3 When evaluating patients with hydroceles and 
acute scrotal pain, the differential diagnosis should include 
tension hydrocele, a rare but reversible cause of testicular 
hypoperfusion.7 Unlike testicular torsion, which typically 
requires emergent surgical intervention, tension hydrocele 
may respond to simple decompression, resulting in both 
symptom relief and restoration of testicular perfusion, as 
demonstrated in this case.

Although no pathognomonic sonographic findings define 
tension hydrocele, the combination of acute scrotal pain, a 
large hydrocele, and diminished intratesticular flow on color 
and/or power Doppler should heighten clinical suspicion.6,8 In 
such cases, immediate aspiration is recommended to relieve 
pressure and restore testicular blood flow, preventing 
irreversible ischemic injury.6,8 Testicular POCUS further 
provides real-time procedural guidance, enabling both 
diagnostic confirmation and therapeutic assessment through 
visualization of restored perfusion following decompression.

Definitive management can be scheduled electively, 
typically within days to weeks, unless there is rapid 
reaccumulation or persistent pain occurs.11,12 Hydrocelectomy 
or aspiration with sclerotherapy are the primary treatment 
options.12 Hydrocelectomy remains the gold standard, with the 
lowest recurrence rates and is preferred for healthy patients, 

large or recurrent hydroceles, or when durable resolution is 
desired. Sclerotherapy is best reserved for high-risk or 
non-surgical candidates.12  

This topic is increasingly relevant given the projected 
national shortage of urologists and the declining availability of 
on-call urology services in U.S. hospitals, particularly in 
non-metropolitan and community EDs. Workforce analyses 
predict a continued decline in per-capita urologist availability 
through 2037, with fewer than 40% of U.S. counties currently 
hosting an active urologist.13-15 National surveys have also 
identified urology as one of the most frequently unavailable 
specialties for around-the-clock consultation.13 In this context, 
emergency physicians must increasingly assume an expanded 
role in the acute management of urologic emergencies. The 
integration of testicular POCUS and procedural competency, 
such as bedside decompression of tension hydrocele, reflects a 
resource-responsive approach to emergency care that mitigates 
delays and preserves organ function when specialist support is 
limited. 

CONCLUSION 
This case illustrates that tension hydrocele, though 

uncommon, is a reversible cause of acute scrotal pain and 
hypoperfusion that can be promptly recognized and treated in 
the ED. Testicular POCUS serves as both a diagnostic tool for 
identifying compromised testicular blood flow and a guidance 
method for therapeutic intervention. Emergency department-
performed scrotal centesis provides an effective temporizing 
measure that can restore testicular perfusion and preserve 
organ viability while arranging definitive urological care. 

Video. Procedural video demonstrating ultrasound-guided scrotal 
centesis for the treatment of tension hydrocele

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

Image 2. A) Repeat testicular POCUS of the right testicle after scrotal centesis demonstrating markedly reduced hydrocele (longer 
arrow) and improved intra-testicular blood flow. B) Spectral Doppler demonstrating normalization of perfusion, with a normal, low-
resistance waveform.
POCUS, point-of-care ultrasound. 

.
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Introduction: Hernias are a common presenting complaint in the emergency department. If they are 
not promptly identified and reduced, patients may need urgent surgery, which entails an increase 
in morbidity and mortality. The diagnosis and reduction of hernias can be challenging due to a 
patient’s large body habitus. In this case, we demonstrate the utility of using point-of-care ultrasound 
(POCUS) to detect an abdominal wall defect and provide real-time guidance to reduce a hernia 
and avoid surgery in a patient who was a poor surgical candidate. 

Case Report: A 48-year-old morbidly obese male with multiple comorbidities presented with 
abdominal pain at the location of a known ventral hernia. Computed tomography (CT) of the 
abdomen confirmed a ventral hernia; however, three different physicians attempted reduction 
and were unsuccessful. We then used POCUS to identify the ventral hernia and the abdominal 
wall defect and to guide the subsequent reduction efforts. Guidance of the reduction started with 
locating the abdominal wall defect, which allowed for gentle, steady pressure to be applied at the 
site of the defect and visualization of the successful reduction in real time. This led to immediate 
improvement in the patient’s symptoms. 

Conclusion: The success of this reduction highlights how POCUS can be used to improve the 
success rate for manual ventral hernia reduction without the need for confirmatory CT. It can also 
help to avoid increased morbidity and mortality from unplanned, unoptimized surgical hernia repair in 
high-risk patients. [Clin Pract Cases Emerg Med. 2026;10(3):354–357.]

Keywords: point-of-care ultrasound; ultrasound guidance; hernia management; hernia 
reduction; case report. 

INTRODUCTION
Hernias are a common presenting complaint in the 

emergency department (ED), with an estimated lifetime 
incidence of nearly 10%.1 The initial diagnosis can be made on 
physical examination; however, physical exam may be limited 
by body habitus, which can reduce sensitivity for detecting 
hernias. The sensitivity of physical exam remains suboptimal 
even in non-obese patients.2 Point-of-care ultrasound 
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(POCUS) has been shown to be more sensitive than physical 
exam for diagnosing hernias at the bedside.3,4 In inguinal 
hernias, for example, POCUS has a sensitivity of 96.6%, 
specificity of 84.4%, and positive predictive value of 92.6%.8-11 
Given its accuracy and ability to be quickly performed at the 
bedside, POCUS adds significant value to patient care by 
facilitating earlier diagnosis during the initial evaluation. 

While accurate diagnosis of hernias is critical, timely 
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What do we already know about this clinical 
entity? 
Point-of-care ultrasound (POCUS) is more 
sensitive for diagnosing hernias at bedside 
than physical exam.

What makes this presentation of disease 
reportable?
This case demonstrates POCUS as a 
mechanism to reduce a previously 
“incarcerated” hernia.

What is the major learning point?  
POCUS may be a useful tool to reduce 
hernias without surgical intervention.

How might this improve emergency medicine 
practice?  
This report highlights how ultrasound can be 
used to improve the success rate for manual 
ventral hernia reduction without the need for 
confirmatory computed tomography.

reduction is even more crucial. Reducible hernias can be 
manually reduced while incarcerated hernias cannot. However, 
this distinction is based on physical exam and manual technique 
rather than imaging characteristics. As a result, a hernia may be 
reducible for one clinician and incarcerated for another. If a 
hernia cannot be reduced, urgent surgical intervention is 
necessary to prevent progression to bowel ischemia and 
strangulation. Once bowel ischemia and strangulation develop, 
surgery becomes emergent to prevent the progression to bowel 
perforation and sepsis.1 Incidence of mortality for strangulated 
hernias is 1.4–13.4%.5 Given that 15% of abdominal wall hernias 
alone require emergent inpatient repair, these nonreducible 
hernias cause significant morbidity and mortality.7 Preventing the 
progression from incarceration to strangulation and reducing the 
number of emergent hernia repairs could substantially improve 
patient outcomes.5 

Ultrasound offers utility beyond making the initial 
diagnosis of a hernia. Point-of-care ultrasound can be a helpful 
adjunct for challenging manual hernia reductions. And it can 
be used to identify the abdominal wall defect, including 
characterizing its location and size as well as delineating the 
boundaries of the herniated bowel—especially in cases where 
the hernia is difficult to palpate. Another benefit of POCUS is 
that it allows for continuous, real-time visualization of the 
hernia during reduction attempts. This allows clinicians to 
directly observe changes in hernia size and confirm successful 
reduction as the bowel slides back through the defect. Another 
key advantage of POCUS is its rapid availability, allowing it 
to be incorporated into the initial bedside exam. This can lead 
to earlier diagnosis and treatment without the delays 
associated with obtaining computed tomography (CT) 
imaging, thereby reducing time to intervention and the risk of 
progression to strangulation. Additionally, color-flow Doppler 
can be used to assess bowel perfusion before attempting 
reduction, helping to identify signs of strangulation.6 

Building upon prior knowledge of ultrasound for the 
diagnosis of hernias, we used the above methods 
to quickly reduce an incarcerated ventral hernia that could not 
be reduced manually by multiple physicians. The case we 
present here illustrates a novel technique for ultrasound-
guided ventral hernia reduction. This has the potential 
to help prevent progression to strangulation, decrease the need 
for emergent surgical repairs, and lessen the associated 
morbidity and mortality from emergent hernia repairs. 

CASE REPORT
A 48-year-old morbidly obese male (body mass index > 

40 kg/m2 (reference range, 8.5–24.9 kg/m²) presented with 
multiple comorbidities including poorly controlled diabetes 
with hemoglobin A1c of 12.9% (< 5.7%), seizures, immune 
thrombocytopenic purpura status postsplenectomy, kidney 
transplant in 1990, avascular necrosis of femur head, 
cystectomy with ileal conduit, nicotine dependence, and a 

previous ventral hernia repair. 
The patient presented complaining of being unable to 

reduce a known ventral hernia that was typically reducible. He 
complained of two weeks of lower abdominal pain and nausea 
but had no complaints of vomiting or fever. He had a bowel 
movement the day before and was passing flatus. On exam he 
was not tachycardic, tachypneic, hypotensive, or febrile. He had 
normal bowel sounds and a mildly tender abdomen, and the 
ventral hernia was believed to be palpated to the left of a midline 
scar. Laboratory studies revealed a blood glucose of 251 mg/dL 
(reference range, 70-99 mg/dL) and a mild leukocytosis but were 
otherwise within normal limits. Computed tomography of the 
abdomen and pelvis confirmed a small ventral hernia. 

Three separate physicians—including emergency and 
surgical attendings—attempted blind manual reduction of the 
hernia. During each attempt, steady pressure was applied for 
several minutes with the patient positioned in steep 
Trendelenburg position. Intravenous (IV) pain and antiemetic 
medications were also administered. However, the patient’s 
body habitus made it difficult to clearly palpate the ventral 
hernia and abdominal wall defect, complicating the reduction 
efforts. Ultimately, the hernia could not be reduced using 
traditional manual techniques at the bedside.

Given the limitations of the physical exam, the care team 



Clinical Practice and Cases in Emergency Medicine	 356	 Volume 10, No. 3: August 2026

Ultrasound-guided Hernia Reduction—Preventing Surgery for an IVH	 Lochner et al.

requested ultrasound assistance to localize the hernia and 
confirm the failure of prior reduction attempts. Ultrasound was 
first used to identify the ventral hernia and verify that previous 
efforts had been unsuccessful (Image 1). The abdominal wall 
defect was measured at 1.72 cm, and the hernia at its widest 
point measured approximately 4 cm. 

Using a technique similar to that used for ultrasound-guided 
peripheral IV line placement, the operator aligned their fingers 
with the visualized defect and applied gentle, steady pressure 
directly over the site. Real-time visualization allowed for more 
precise targeting of the herniated bowel and helped distinguish it 
from surrounding tissue. Within one minute, the hernia was 
successfully reduced. The patient experienced immediate relief 
and reported a subjective sense that the hernia had been reduced. 
Follow-up ultrasound confirmed resolution of the hernia (Image 
2), and CT ordered by the surgical team provided additional 
confirmation. Despite challenges related to body habitus, 
ultrasound guidance enabled a successful reduction that had 
previously not been possible using conventional methods.

The patient was admitted for observation and discharged 
by hospital day 2 after he tolerated full intake per os. Multiple 
consultants advised that he would likely have had a poor 
outcome from emergency surgery before medical optimization 
of his multiple comorbidities. Even after optimization he 
would still have been at high risk for poor wound healing and 
poor postoperative outcomes. A successful ultrasound-guided 
ventral hernia reduction spared this patient the need for a 
potentially dangerous surgery and for the year-long period 
during which the encounter was monitored. 

DISCUSSION
This case illustrates how ultrasound can be used as both 

a diagnostic and therapeutic tool for the care of ventral hernias. 

This novel approach allows physicians to both confirm manual 
reduction success or failure without waiting for CT and aid in the 
actual reduction for challenging hernias. Physicians can easily 
identify bowel that is difficult to palpate, locate the abdominal 
wall defect, and apply pressure directly over the defect and bowel 
to improve the effectiveness of reduction efforts. Direct 
visualization of the ventral hernia and abdominal wall defect also 
allows for real-time feedback on the effectiveness of the amount 
and direction of pressure being applied. Furthermore, ultrasound 
gives immediate feedback on reduction success. This could 
potentially lead to earlier reduction of ventral hernias through 
earlier diagnosis, easier assessment of reduction success or 
failure, and greater overall manual reduction rates following 
failed attempts at blind reduction. 

This method of incorporating ultrasound into ventral and all 
hernia reductions could lead to better resource 
use for acute hernia care. Making the diagnosis and using 
ultrasound to aid the reduction of hernias at the bedside during an 
initial ED evaluation would reduce the need for CT to confirm the 
presence and reduction of hernias, especially those that are 
difficult to palpate. In addition, using ultrasound to guide hernia 
reduction may reduce the number of hernias that must urgently 
undergo surgical repair. This could lead to decreased use of  
resources and shortened length of  stay. Additionally, this 
would decrease hospital costs associated with admission 
and emergency surgical repair. If earlier reduction of hernias 
further reduced the number of hernias that progress along the 
spectrum toward strangulation, this technique would also reduce 
the associated morbidity and mortality from strangulated hernias. 
The technique appears particularly valuable for those patients 
who may be poor surgical candidates, such as the one highlighted 
in our case, who are at high risk of developing complications. 
Overall, ultrasound guidance for manual hernia reduction has the 
potential to reduce healthcare costs and resource use. 

 
Image 1. Ultrasound confirming failure of multiple attempts 
to manually reduce the hernia. A loop of bowel (red) is seen 
protruding from the abdominal muscle layer (blue) and into 
subcutaneous fat (yellow). A clear defect is seen in the abdominal 
musculature deep to the herniated bowel.

 

Image 2. Following the use of ultrasound to identify the abdominal 
wall defect and gently apply pressure to the herniated bowel, the 
hernia reduction was confirmed using ultrasound. While the defect 
in the abdominal muscles can still be seen, it is now free of bowel. 
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In summary, this innovative approach uses ultrasound to first 
identify the failure of manual hernia reduction and then to guide 
the subsequent reduction efforts. Guidance of the reduction starts 
with locating the abdominal wall defect. Direct visualization of 
the defect allows for gentle, steady pressure to be applied at the 
site of the defect and visualize the successful reduction in real 
time at the bedside without the need for confirmatory CT. The 
success of this method significantly improved the outcome for 
our patient who was at high risk for complications from an 
unplanned, unoptimized surgical hernia repair. 

CONCLUSION
The success of the use of point-of-care ultrasound as 

described in this report highlights how ultrasound can be used 
to improve the success rate for manual ventral hernia reduction 
without the need for confirmatory CT. It can also help to avoid 
increased morbidity and mortality from unplanned, unoptimized 
surgical hernia repair in high-risk patients.
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Introduction: High-risk pulmonary embolism (PE) is an uncommon but potentially reversible cause 
of out-of-hospital cardiac arrest, frequently presenting as pulseless electrical activity (PEA). Early 
identification and multidisciplinary intervention are critical, yet confirmatory imaging is often delayed. 
Current guidelines recommend consideration of venoarterial extracorporeal membrane oxygenation 
(VA-ECMO) support in specialized centers when high-risk PE is suspected and the patient presents 
with cardiogenic shock or cardiac arrest. 

Case Report: We describe a 50-year-old woman with a remote history of deep vein thrombosis who 
arrested after acute-onset dyspnea. Emergency medical services documented PEA arrest and initiated 
advanced cardiac life support. On arrival to the emergency department (ED), the patient remained 
in PEA arrest without cardiac motion on point-of-care ultrasound. Pulmonary embolism was strongly 
suspected but could not be confirmed, and VA-ECMO was initiated within 42 minutes of arrest. 
Pulmonary angiography confirmed massive bilateral PE, followed by mechanical thrombectomy using 
a catheter-directed device. Extracorporeal membrane oxygenation support continued for four days 
before successful decannulation, and the patient was discharged on hospital day 17 to a rehabilitation 
facility with a Cerebral Performance Category score 1, indicating excellent neurological function. 

Conclusion: This case illustrates the potential for favorable neurologic and functional outcomes 
in cardiac arrest associated with high-risk PE when VA-ECMO is implemented early as a bridge 
to definitive therapy. In resource-rich settings, rapid ED-based activation of extracorporeal 
cardiopulmonary resuscitation protocols and access to catheter-directed thrombectomy may 
represent an optimal strategy for improving survival and neurologic recovery in patients with PEA 
arrest that may be related to high-risk PE. [Clin Pract Cases Emerg Med. 2026;10(3):358–362.]

Keywords: massive pulmonary embolism; cardiac arrest; extracorporeal membrane oxygenation; 
thrombectomy; resuscitation.

INTRODUCTION
High-risk pulmonary embolism (PE) is an uncommon but 

potentially reversible cause of out-of-hospital cardiac arrest, 
frequently presenting as pulseless electrical activity (PEA).1 

Cedars Sinai Medical Center, Emergency Department, Los Angeles, California

Early identification of pathology and coordination of 
multidisciplinary interventions are critical, yet confirmatory 
imaging is often delayed due to ongoing resuscitative 
measures.2,3 Current American Heart Association (AHA) and 
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CPC-EM Capsule
What do we already know about this clinical 
entity? 
High-risk pulmonary embolism (PE) can cause 
pulseless electrical activity (PEA) cardiac arrest 
and carries extremely high mortality despite 
standard advanced life support.

What makes this presentation of disease 
reportable?
This case demonstrates survival after PEA arrest 
from high-risk PE using early extracorporeal 
cardiopulmonary resuscitation (E-CPR). 

What is the major learning point?  
Early recognition of PE as the cause of arrest allows 
timely E-CPR and definitive reperfusion therapy.

How might this improve emergency medicine 
practice?  
In cases of suspected high-risk PE, early 
extracorporeal membrane oxygenation activation 
could improve survival.

European Society of Cardiology (ESC) guidelines recommend 
venoarterial extracorporeal membrane oxygenation (VA-
ECMO) initiated during cardiac arrest, a strategy commonly 
referred to as extracorporeal cardiopulmonary resuscitation 
(ECPR), systemic thrombolysis, and catheter-based 
thrombectomy in high-resource settings for patients with 
suspected high-risk PE presenting in cardiogenic shock or 
cardiac arrest.2,3 Early clinical decision-making remains 
challenging for PEA arrest when pulmonary embolism 
is suspected but not yet confirmed. Conventional CPR is 
frequently insufficient due to mechanical obstruction of 
pulmonary circulation and acute right ventricular failure, both 
of which limit the return of spontaneous circulation.4 
Advanced resuscitative measures such as VA-ECMO, 
systemic thrombolysis, and catheter-based interventions have 
emerged as effective tools to reverse this obstructive 
physiology in appropriately selected patients.2

As the first point of contact for these patients, the 
emergency department (ED) is uniquely positioned to recognize 
high-risk PE as a reversible cause of cardiac arrest, initiate 
high-quality CPR, and rapidly coordinate multidisciplinary 
interventions. In high-resource settings, emergency clinicians 
play a critical role in early candidate identification and ECMO 
activation pathways.5 Although a growing body of literature 
supports the use of VA-ECMO for high-risk PE and the utility 
of ECPR in refractory cardiac arrest, structured protocols for its 
use in the ED are still limited.6,7 

We present the case of a previously healthy woman who 
experienced out-of-hospital cardiac arrest due to high-risk PE 
and achieved full neurologic recovery via early initiation of 
VA-ECMO, followed by diagnostic pulmonary angiography 
and simultaneous catheter-directed thrombectomy. This case 
demonstrates real-time ED decision-making in alignment with 
current guideline recommendations for management of  
high-risk PE in high-resource ED settings. 

CASE REPORT 
A 50-year-old female with a remote history of provoked 

deep vein thrombosis following spinal surgery called 
emergency medical services (EMS) with complaints of acute 
dyspnea and leg pain. Paramedics noted that the patient was in 
severe respiratory distress, tachypneic, and hypoxic with an 
oxygen saturation of 83% on room air. Supplemental oxygen 
was provided, followed by initiation of bag-valve mask 
ventilation for respiratory support. While en route to the ED, 
she experienced PEA cardiac arrest (Time 0 in Table 1). Chest 
compressions were immediately initiated, and bag-valve mask 
ventilation continued during the short transport time. 

Upon arrival to the ED at minute 9 post-arrest, the patient 
was cyanotic, unresponsive (Glasgow Coma Scale 3), and 
warm to the touch. Recognizing the need for uninterrupted 
perfusion and rapid diagnosis, the ED team immediately 
initiated mechanical chest compressions using the Lund 

University Cardiac Assist System device, established 
intraosseous access followed by central venous access, 
performed endotracheal intubation, continued advanced 
cardiovascular life support medication management, and 
activated the ECMO team. 

 Venoarterial extracorporeal membrane oxygenation was 
initiated with cannulation of the left femoral vein and right 
femoral artery with 25 and 20 French cannulas, respectively, 
and the patient was started on the ECMO circuit within 33 
minutes of ED arrival (42 minutes post-arrest). Repeat cardiac 
point-of-care ultrasound performed after 30 minutes of ECMO 
initiation demonstrated severe right ventricular dilation and 
biventricular dysfunction, suggestive of high-risk PE. The 
patient was rapidly transferred from the ED to the cardiac 
catheterization lab for pulmonary angiography, which 
confirmed large thrombus burden in the right main and 
moderate burden in the left main pulmonary arteries. 
Aspiration thrombectomy with a minimally invasive 
mechanical thrombectomy device-restored distal perfusion, 
and an intra-aortic balloon pump was placed to support 
ongoing cardiogenic shock. The clinical sequence of 
interventions and physiologic milestones from arrest to 
ECMO cannulation is summarized in Table 1, and summary of 
diagnostic findings is provided in Table 2.

Upon admission to the intensive care unit, the patient 
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developed severe upper gastrointestinal bleeding, a recognized 
complication of cardiac arrest and ECMO-required 
anticoagulation. She was managed with proton pump inhibitor 
therapy, transfusions of fresh frozen plasma, cryoprecipitate, 
and red blood cells. Esophagogastroduodenoscopy 
demonstrated friable gastric mucosa and bleeding superficial 
ulcers treated with vessel clipping. 

On hospital day 1, transthoracic echocardiography showed 
a left ventricular ejection fraction of 65% with only mild right 
ventricular dysfunction. After 100 hours of ECMO support, the 
patient was successfully decannulated. The intra-aortic balloon 
pump was removed on hospital day 5. She was extubated on 
day 6 and discharged on day 17 to an inpatient rehabilitation 
facility to address residual mild functional and cognitive decline 
with a Cerebral Performance Category (CPC) 1, indicating an 
excellent neurological outcome. 

DISCUSSION
This case demonstrates the successful ED-initiation of 

VA-ECMO for  extracorporeal CPR in a woman with out-of-
hospital cardiac arrest due to suspected and later confirmed 
high-risk PE. 

Pulseless electrical activity is widely recognized as a 

non-shockable cardiac arrest rhythm associated with poor 
survival in numerous recent studies.8 In a large retrospective 
study by Nadkarni et al, only 11.2% of patients with initial PEA 
survived to hospital discharge, and outcomes were significantly 
worse than those with initial shockable rhythms such as 
ventricular fibrillation or tachycardia.8 In comparison, cardiac 
arrest secondary to high-risk PE carries an even higher mortality 
burden, commonly reported as 95%,1 with many patients dying 
within the first hour of presentation. Another case study 
reported by Qiu et al also found that mortality in PE-related 
cardiac arrest ranges from 52–84%, with survival remaining 
limited even when advanced interventions are used.6

Survival after witnessed out-of-hospital cardiac arrest 
remains dismal.9 In a large observational study of over 38,000 
EMS-attended cases, survival to hospital discharge was 5.9% 
for PEA and 1.1% for asystole, with no improvement over a 
10-year period.9 Among PEA survivors with 12-month 
follow-up, approximately 45% were either in a vegetative 
state or had severe disability.9 These findings highlight the 
devastating outcomes typically associated with PEA arrest and 
show the exceptional nature of our patient’s recovery, who 
was discharged with CPC 1 neurologic function following her 
PEA arrest related to high-risk PE.

Venoarterial extracorporeal membrane oxygenation has 
been shown to improve survival and neurological outcomes in 
refractory cardiac arrest. A 2024 meta-analysis by Low et al 
reviewed 13 studies comparing ECPR to conventional CPR 
and found that ECPR significantly reduced in-hospital 
mortality while improving 30-day survival along with 
favorable neurologic outcome (CPC 1–2).10 Together, these 
studies provide robust evidence that early application of 
VA-ECMO in carefully selected patients significantly 
improves both survival and neurologic outcomes. This aligns 
with recent 2019 AHA and ESC guidelines supporting the use 
of VA-ECMO in patients with suspected or confirmed CPC 1 
presenting with cardiac arrest as a bridge to definitive 
intervention, particularly in centers with appropriate expertise 
and resources.1,2

Although systemic thrombolysis remains the first-line 
therapy for confirmed high-risk PE, especially in cardiac 
arrest, its clinical utility may be constrained by delays in 
diagnosis, relative contraindications, or insufficient efficacy in 
profound obstructive physiology.1 Retrospective studies have 
explored alternative or adjunctive strategies, including ECMO 
and definitive reperfusion interventions. In a systematic 
review and meta-analysis by Boey et al, the pooled mortality 
among patients with high-risk PE treated with ECMO was 
42.8%.12 Outcomes varied substantially depending on 
adjunctive therapy: Mortality was highest (57%) in patients 
treated with ECMO and systemic thrombolysis, while those 
receiving ECMO combined with catheter-directed 
thrombectomy had significantly lower mortality at 28.6%.12

Comparatively, ECMO alone yielded a mortality rate of 

Table 1. Clinical timeline of events and interventions from arrest to 
extracorporeal membrane oxygenation initiation in a patient with 
suspected high-risk pulmonary embolism.

Timeline  Clinical events and interventions 
Minute 0 (00:00)  PEA Arrest 
Minute 9 (00:09)  ED Arrival 
Minute 10 (00:10)  LUCAS/BMV ventilation 
Minute 14 (00:14)  IO Access/Orotracheal Intubation 
Minute 15 (00:15)  IV Epinephrine 1 mg (#1) 
Minute 17 (00:17) IV Epinephrine 1 mg (#2) 
Minute 19 (00:19)  Internal Jugular Central Access  

Epinephrine infusion (20 mcg/min) 
Minute 22 (00:22) IV Sodium Bicarbonate 50 mEq 
Minute 26 (00:26)  IV Epinephrine 1 mg (#3) 
Minute 31 (00:31)  IV Epinephrine 1 mg (#4) 
Minutes 42 (00:42) 
*Door to ECMO: 33 min 

ECMO flow initialized 

Chronological summary of major clinical interventions and 
physiological milestones from the patient’s out-of-hospital 
cardiac arrest to the initiation of venoarterial ECMO. Timing is 
approximate and based on field and emergency department 
documentation.
PEA, pulseless electrical activity; BVM, bag-valve-mask; 
ECMO, extracorporeal membrane oxygenation; ED, emergency 
department; LUCAS, Lund University Cardiopulmonary Assist 
System; IO, intraosseous; IV, intravenous; mcg, micrograms; 
mEq, milliequivalents; mg, milligram.
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41.3%, and although data are more limited, patients 
undergoing ECMO with surgical embolectomy demonstrated 
intermediate outcomes with reported mortality around 
37.2%.12 In contrast, systemic thrombolysis alone in PE-
related cardiac arrest has been associated with a significant 
increase in return of spontaneous circulation but often without 
meaningful neurologic recovery.13 These findings suggest that 
in resource-rich centers, a multidisciplinary approach 
incorporating early ECMO support and catheter-based 
thrombectomy may offer the most favorable survival and 
neurologic outcomes in patients with suspected high-risk 
PE-related cardiac arrest. 

Patients surviving cardiac arrest commonly face postcardiac 
arrest syndrome, characterized by hypoxic‑ischemic brain 
injury, acute kidney injury, multiorgan dysfunction (acute 
kidney injury, liver dysfunction, coagulopathy, and shock), 
arrhythmias, and systemic inflammation.14 Patients requiring 
ECMO are also subject to additional risk beyond postarrest 
sequelae, notably major bleeding and thrombosis, limb ischemia 
from femoral cannulation, hemolysis, and infection.15 The 
patient presented in the case report experienced only one major 
complication—an upper gastrointestinal bleed, which was 
quickly identified and managed successfully. Her neurologic 
recovery (CPC 1), early extubation, and hospital discharge by 
day 17 represent an exceptionally favorable clinical course, 
particularly given the high morbidity and mortality typically 
associated with both conventional and ECMO-supported 
cardiac arrest survivors.

CONCLUSION
This case demonstrates the successful initiation of 

VA-ECMO in a woman presenting to the ED setting with 
out-of-hospital cardiac arrest secondary to high-risk PE. 

Venoarterial extracorporeal membrane oxygenation in 
combination with mechanical thrombectomy can provide 
remarkable patient outcomes in an otherwise high-mortality 
clinical scenario. The ED plays a crucial role in identifying 
candidates for extracorporeal CPR and mobilizing 
multidisciplinary teams to implement time-sensitive 
interventions. Developing robust ED-driven protocols for 
early VA-ECMO activation, particularly in arrest associated 
with high-risk PE, may improve survival and functional 
outcomes in this otherwise high-mortality population.
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Introduction: Aortoesophageal fistula is a rare but life-threatening hemorrhagic complication of 
thoracic endovascular aortic repair. Without intervention, mortality approaches 100%. Our case 
highlights the utility of using an esophageal-gastric balloon tamponade device for hemostasis.

Case Report: We report the case of a 70-year-old man who presented after a sentinel episode 
of hematemesis six days after thoracic endovascular aortic repair. Shortly after admission, the 
patient developed massive hematemesis and hemorrhagic shock from an aortoesophageal fistula. 
Hemorrhage was temporarily controlled via bedside placement of a Minnesota tube, a type of 
balloon tamponade device, by two emergency medicine and critical care physicians, allowing for 
hemostasis, resuscitation, and definitive diagnosis with esophagogastroduodenoscopy. The device 
successfully bridged the patient to the operating room, where he underwent definitive endovascular 
control of the hemorrhage and repair of the aortoesophageal fistula.

Conclusion: Our case highlights the utility and pragmatism of using a balloon tamponade device for 
massive hematemesis in nonvariceal hemorrhage. It also supports the placement of the device for 
non-variceal hemorrhage by nonspecialists, including critical care and emergency physicians.  
[Clin Pract Cases Emerg Med. 2026;10(3):363–366.]

Keywords: aortoesophageal fistula; esophageal-gastric balloon tamponade; hematemesis; 
Minnesota tube; thoracic endovascular aortic repair.

INTRODUCTION
Aortoesophageal fistula is a rare but life-threatening 

complication of thoracic endovascular aortic repair, with a 
reported incidence of 1.7-1.9%.1,2 While the vast majority of 
hematemesis is related to upper gastrointestinal (GI) bleeds 
from peptic ulcer disease and esophageal varices, vascular 
etiologies must also be considered.3 This is especially true in 
patients with a history of thoracic aortic or esophageal 
interventions. Clinical presentation is variable, ranging from 
Chiari triad (dysphagia or mid-thoracic back pain, sentinel or 
herald episode of hematemesis, followed by fatal 
exsanguination) to fatal hemorrhage.4 Without intervention, 
aortoesophageal fistula with hematemesis is almost uniformly 
fatal. Therefore, rapid identification and intervention are 
required. Management becomes difficult when deterioration 

University of New Mexico, Department of Emergency Medicine, Center for Adult 
Critical Care, Albuquerque, New Mexico

occurs before the patient has received definitive intervention. 
This manifests as unmanageable rapid hemorrhage leading to 
death within minutes. 

Temporary hemostatis is vital to bridge patients to 
definitive therapy. Since decompensation may occur in a 
variety of clinical environments—ranging from the emergency 
department (ED) to the intensive care unit (ICU) and 
operating room— a simple, efficient method of hemostasis 
that can be readily deployed by nonspecialist clinicians is 
needed. Off-label use of a Minnesota tube, or similar 
esophageal-gastric balloon tamponade device, can 
successfully achieve temporary hemostasis in patients with 
aortoesophageal fistulas. We report the use of a Minnesota 
tube for hemostasis in a patient with an aortoesophageal fistula 
performed by two dual-boarded emergency and critical care 
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CPC-EM Capsule
What do we already know about this clinical 
entity? 
Aortoesophageal fistula is an uncommon and 
rapidly fatal complication of thoracic 
endovascular aortic repair.

What makes this presentation of disease 
reportable?
This rare complication was successfully managed 
with the use of a Minnesota tube, highlighting 
that hemostasis can be achieved by nonspecialists 
at bedside. 

What is the major learning point?  
Clinicians should have a high index of suspicion in 
patients who present with a history of prior thoracic 
aortic or esophageal surgical interventions. 

How might this improve emergency medicine 
practice?  
Temporary hemostasis from an aortoesophageal 
fistula can be achieved with the use of a 
Minnesota tube or similar esophageal-gastric 
balloon tamponade device. 

physicians, in contrast to other case reports in which the 
procedure was performed by surgeons or gastroenterologists.5-7 

Our case supports that placement of a balloon tamponade 
device for aortoesophageal fistula by nonsubspecialists can be 
done quickly, effectively, and safely. It also supports the 
feasibility of placing this device at bedside, without 
endoscopy, extending applicability to emergency and critical 
care environments. This contrasts with other case reports 
where endoscopy was used to assist placement.5-7 Further, 
because hemostatis is typically unachievable via 
esophagogastroduodenoscopy (EGD), our case is consistent 
with previously reported cases of using a balloon tamponade 
device as a bridge to definitive surgical intervention.

CASE REPORT
A 70-year-old man with a past medical history of alcohol 

use disorder and thoracic aortic pseudoaneurysm presented to 
an outside hospital six days after discharge from a 
hospitalization for thoracic endovascular aortic repair, with 
hematemesis and hemorrhagic shock. Prior to arrival, the 
patient received 2 units of packed red blood cells, 2 units of 
fresh frozen plasma, 1 gram ceftriaxone, and 40 mg 
intravenous pantoprazole, and he was started on an octreotide 
infusion. On arrival at our ED his vital signs were as follows: 
blood pressure,  63/51 mm Hg with a mean arterial pressure of 
55 mm Hg; heart rate, 69 beats per minute; respiration rate, 17 
breaths per minute; and pulse oximetry, 98% on room air. He 
received an additional 1 unit of packed red blood cells, and his 
blood pressure improved to 90/78 mm Hg. Physical exam was 
notable for an awake and alert male, without distress, with 
abdominal tenderness to palpation in all four quadrants, and 
no active hematemesis. Computed tomography angiogram 
(CTA) revealed interval endograft repair of the aortic arch, 
endoleak present at the anterior/inferior aspect of the graft, 
and increased size of a superior mediastinal hematoma when 
compared to CTA seven days prior (Image 1).

After evaluation from surgical colleagues there was 
concern that the patient’s presentation might represent a 
variceal hemorrhage, especially given his alcohol use history. 
Given that endoleaks occur in 30% of patients after thoracic 
endovascular aortic repair, it was also considered that the CT 
findings might have represented anticipated sequela of his 
previous operation, rather than an aortoesophageal fistula.8 
After arriving at the medical ICU, the patient underwent 
elective intubation for a planned EGD to evaluate for other 
etiologies of hematemesis. Shortly thereafter, but prior to EGD, 
the patient developed profuse pulsatile bleeding from his 
oropharynx accompanied by severe hypotension. Despite the 
initiation of a massive transfusion protocol, life-threatening 
hemorrhage continued. The patient’s blood pressure dropped to 
50/45 mm Hg with only transient improvements with 
resuscitation. Within several minutes approximately 3 liters of 
blood were suctioned from the oropharynx. 

The decision was made to place a Minnesota tube to 
achieve temporary hemostasis. A video laryngoscope was 
advanced into the vallecula until the posterior glottis was 
visualized. The Minnesota tube (bathed in ice) was advanced 
into the esophagus to 42 cm at the teeth. The gastric balloon 
was inflated, first with 200 mL of air and then pulled back 
until there was slight tension. The bleeding continued. The 
esophageal balloon was inflated gently until the bleeding in 
the oropharynx stopped, which occurred at 75 mL of air. 
Laryngoscopy revealed no active hemorrhage within the 
pharynx or upper esophagus. The gastric balloon was then 
totally deflated (no longer needed), and the esophageal balloon 
remained inflated. No ongoing blood was visualized when 
suction was applied to the gastric port. After the patient’s 
hemodynamics improved and temporary hemostasis had been 
achieved, EGD was performed. Endoscopy demonstrated 
active spurting from an arterial source, 23 cm from the 
incisors, with evidence of vascular mesh in the esophagus 
(Image 2). The Minnesota tube was then re-inserted, 
successfully bridging the patient to the operating room for 
endovascular repair of the fistula with placement of an 
additional thoracic aortic endograft. 
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DISCUSSION
Aortoesophageal fistula is an uncommon but lethal cause 

of GI hemorrhage. In patients with prior thoracic aortic or 
esophageal intervention, hematemesis should always be 
considered a harbinger of aortoesophageal fistula until proven 
otherwise. While definitive management includes open or 
endovascular surgical intervention, use of balloon tamponade 
devices can be considered to achieve provisional hemostasis. 
As their use for aortoesophageal fistula is not a U.S. Food and 
Drug Administration-approved indication, careful 
consideration should be given to employing the device in the 
safest way possible. First, it is important to localize the source 
of hemorrhage to the esophagus and not the duodenum. 
Because most aortoenteric fistulas occur in the third or fourth 
segment of the duodenum, esophageal balloon tamponade is 
ineffective because the device cannot reach the site of 
hemorrhage.9 Further, these devices are not intended to be 
inflated in the small bowel. If the hemorrhage were suspected 
in the stomach, the gastric balloon could be inflated. However, 
there is a paucity of reports in the literature on the use of these 
devices for an aortogastric fistula, and best practice remains 
unclear. Primary aortogastric fistula represents only 2% of all 
aortoenteric fistulae.10 In our case, we had imaging suggesting 
a proximal area of hemorrhage and a graft terminating 
proximal to the gastroesophageal junction. This increased the 

probability of localizing the fistula to the esophagus. 
Complications may arise with use of balloon tamponade 

devices in approximately 20% of patients because of balloon 
migration, overinflation, misplacement, or prolonged use. 
These include aspiration, ulceration, necrosis, and esophageal 
rupture.11 While the arterial pressure driving the hemorrhage in 
aortoesophageal fistula  is significantly higher than the 
pressure of a varix in variceal hemorrhage, there is no 
evidence in the literature suggesting it is safe to exceed the 
balloon pressure and volume limits set by the manufacturers. 
Fortunately, most of these patients go to the operating room 
quickly once hemostasis has been achieved, minimizing total 
balloon inflation time.

Compared to previously published experiences, our case 
report illustrates that placement of a balloon tamponade 
device for aortoesophageal fistula can be performed 
successfully by nonspecialists. While management of our 
patient took place in the ICU, the merits of the case also 
extend to the ED. The critical nature of aortoesophageal 
fistulas and the associated high mortality demand a high 
index of suspicion and, at times, quick and life-saving 
intervention. Placement of balloon tamponade devices for 
variceal hemorrhage is already a skill within the scope of 
practice for intensivists and emergency physicians. These 
devices should also be considered an additional tool for 
management of severe non-variceal GI hemorrhage.

CONCLUSION
Aortoesophageal fistula is a rare but deadly cause of 

gastrointestinal hemorrhage, typically leading to rapid 
exsanguination. In patients with prior thoracic aortic or 

 
Image 1. Computed tomography angiogram of the chest 
demonstrating the length of the endograft (broken yellow line) 
and endoleak arising from the anterior/inferior aspect of interval 
endograft repair of the aortic arch (red arrow).

 
Image 2. Profuse bright red blood and evidence of the outer metal 
frame (black arrow) of the aortic endograft in the esophagus seen 
during esophagogastroduodenoscopy.
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esophageal intervention, aortoesophageal fistula should always 
be considered. Given the time-sensitive nature of the disease, 
temporary hemostasis can safely and adequately be achieved 
with a balloon tamponade device as a bridge to definitive 
treatment. Intensivists, emergency physicians, and other 
nonsubspecialists familiar with caring for the critically ill are 
well equipped to perform this procedure.
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Introduction: Lidocaine toxicity is a rare but potentially dangerous consequence of a frequently 
used medication. Most commonly, it has generalized neurologic and cardiac effects. Discontinuation 
of lidocaine is sufficient with less severe symptoms. With more severe symptoms, such as seizures 
and arrhythmia, intravenous (IV) lipid emulsion therapy can be used. To date, lidocaine toxicity 
presenting as focal neurologic deficits has rarely been documented in the literature. In the case 
reported here, the patient was receiving lidocaine injections when she developed palpitations and left 
arm and facial weakness and numbness, which resolved after IV lipid emulsion therapy. 

Case Report: A 52-year-old female with a past medical history of migraines, cholecystectomy, 
nephrolithiasis, and hypothyroidism presented to the emergency department (ED) via ambulance 
from her dental office with acute neurologic symptoms. While receiving an injection of lidocaine 
intraorally at the dental office, she experienced palpitations and left arm and left facial weakness with 
numbness. She continued to have symptoms upon arrival to the ED. Given concern for acute stroke, 
she underwent imaging, which was negative for large vessel occlusions or hemorrhage. She was 
given IV lipid emulsion therapy for suspected lidocaine toxicity with resolution of symptoms. She was 
cleared by oral and maxillofacial surgery and discharged with outpatient follow-up.

Conclusion: We identified a patient who developed neurologic symptoms during lidocaine 
administration, with no radiographic evidence for stroke. Given the timing of symptoms and lidocaine 
administration, we administered IV lipid emulsion therapy with resolution of the patient’s symptoms. 
Thus, we strongly suspect our patient had lidocaine toxicity with focal neurologic findings. [Clin Pract 
Cases Emerg Med. 2026;10(3):367–369.]

Keywords: lidocaine toxicity; focal neurologic findings; intralipid infusion; local anesthetic systemic 
toxicity (LAST); case report. 

INTRODUCTION
Lidocaine is used in nearly all fields of medicine, with 

uses ranging from local anesthesia for procedures and 
multimodal pain control for acute and chronic pain to 
antiarrhythmic therapy. It is metabolized by cytochrome P450 
1A2 and cytochrome P450 3A4 in the liver and excreted via 
urine with a half-life of 1.5-2 hours.1 In plasma, lidocaine is 

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

primarily bound to albumin and α1-acid glycoprotein.1 It is 
generally harmless in small doses; however, rarely, lidocaine 
is known to cause local anesthetic systemic toxicity (LAST). 
Lidocaine has a maximum safe dose of 3 mg/kg if used by 
itself, but the maximum safe dose increases to 7 mg/kg if used 
in combination with epinephrine.1 At levels > 5 μg/mL, 
patients may begin to experience symptoms such as slurred 
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CPC-EM Capsule
What do we already know about this clinical 
entity? 
Lidocaine toxicity presents with variable 
symptoms including slurred speech, tinnitus, 
seizure, cardiac arrhythmia, and cardiac arrest. 

What makes this presentation of disease 
reportable?
Our patient’s symptoms may potentially represent a 
newly discovered presentation of lidocaine toxicity. 

What is the major learning point?  
Lidocaine toxicity could potentially present as a 
focal neurologic deficit. Treatment should be 
considered to prevent disease progression. 

How might this improve emergency medicine 
practice?  
Given the rarity of lidocaine toxicity, knowing the 
range of presentations could assist in diagnosis 
and expediting treatment.

speech, tinnitus, circumoral paresthesia, and lightheadedness. 
At levels higher than 10 μg/mL, loss of consciousness and 
seizures can occur. Beyond 15 μg/mL cardiac arrhythmias, 
respiratory arrest, and even cardiac arrest can occur.1 Other 
reported signs include muscle twitching, visual and auditory 
disturbances, dysarthria, agitation, hallucinations, and altered 
mental status.2 Local anesthetic systemic toxicity can also 
present in a delayed fashion, sometimes up to four days from 
the initiation of local anesthetic use.3

Local anesthetic systemic toxicity symptoms can be 
progressive when not treated, usually starting with neurologic 
symptoms and progressing to cardiovascular collapse.3 The 
incidence of LAST is unclear but believed to be low, with an 
estimate of 0.03%.4 In 1997, the incidence of local anesthetic 
complication during dental procedures in Germany was 
reported to be 4.5%, although the incidence of severe 
complications such as seizures was approximately 0.07%.5 
Despite the rarity of an adverse effect, the rate of lidocaine 
poisoning and lidocaine mortality has increased since 2010.6 
Up to 40% of cases have been reported to be atypical, whether 
it be isolated cardiovascular symptoms, central nervous 
system symptoms, or significantly delayed presentation.3 
Thus, knowing the signs and symptoms of LAST including 
uncommon presentations of an increasingly common 
toxidrome is important. Only when LAST has been identified 
can it be treated. 

Treatment of lidocaine toxicity at lower levels includes 
ceasing administration of the drug and observation, while at 
higher levels 20% intravenous (IV) lipid emulsion therapy 
can be used.7 Ceasing administration of lidocaine is 
straightforward in situations such as lidocaine infusion, but 
systemic absorption may be more variable when lidocaine is 
administered subcutaneously, intradermally, and/or with 
epinephrine. Therefore, it may need close monitoring or 
earlier treatment when initial symptoms have been identified. 
Although the actual mechanism of action of IV lipid 
emulsion therapy is unclear, it is believed to serve as a “lipid 
sink” or “lipid shuttle” to remove the local anesthetic in 
which the fat soluble lidocaine preferentially binds to IV 
lipid emulsion for transport away from nerves and the heart 
to organs such as muscle and liver.8 Generalized 
neurotoxicity due to tetracaine injection has been previously 
reported, with symptoms such as convulsions, rigidity, and 
aphasia.9 However, to our knowledge, lidocaine toxicity 
presenting as focal neurologic deficits including in the 
extremities has not been reported prior to now.

CASE REPORT
A 52-year-old female with past medical history of 

migraines, cholecystectomy, nephrolithiasis, and 
hypothyroidism was brought to the emergency department (ED) 
via ambulance from a dental clinic for acute neurologic 

complaints and concern for possible stroke. She was receiving 
an injection of her fifth ampule of lidocaine 2% with 1:100,000 
epinephrine intraorally when she suddenly experienced 
palpitations and left arm and left facial weakness and numbness. 
She also reported chest heaviness, fatigue, chills, and dizziness 
but denied headache. Upon arrival to the ED, the patient 
continued to have left arm and left facial weakness and 
numbness. Due to the concern for acute ischemic stroke, she 
underwent computed tomography angiography imaging of the 
head and neck, which was negative for large vessel occlusions 
or hemorrhage. An electrocardiogram showed sinus tachycardia 
with nonspecific ST-segment changes but no prolonged 
corrected QT interval. Lab studies were unremarkable. There 
was no leukocytosis or anemia, no metabolic derangements on 
comprehensive metabolic panel, normal thyroid-stimulating 
hormone level, and two consecutive normal levels of high-
sensitivity troponins. An alternative diagnosis of lidocaine 
toxicity was considered, prompting administration of 90 mL of 
20% IV lipid emulsion therapy. The patient’s left arm and left 
facial weakness resolved within two hours. She also had 
residual oral numbness at the site of injection; however, this had 
resolved by the time she was evaluated by oral and 
maxillofacial surgery. The patient was cleared and discharged 
with outpatient follow-up.
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DISCUSSION
With the increasing popularity of nerve blocks in many 

medical specialties, the incidence of LAST is rising. There are 
many known symptoms; however, given its low incidence it is 
possible that some symptoms of LAST have not yet been 
reported. This case involved acute focal neurologic symptoms 
that began during intraoral lidocaine administration. Given 
that a quarter of LAST cases present within the first minute of 
injection, 47% by five minutes, and 67% by 10 minutes, the 
temporal association between the injection of lidocaine and 
symptoms in our patient, in addition to the resolution of 
symptoms after IV lipid emulsion therapy, strongly point 
toward LAST as the cause of the patient’s symptoms.2 Since 
many hospitals do not have a readily available diagnostic test 
for LAST (such as a lidocaine concentration assay), coupled 
with the potential for significant morbidity and mortality if left 
untreated, it is imperative that treatment be initiated based on 
clinical suspicion. 

We administered 90 mL of 20% IV lipid emulsion 
therapy and noticed a response within two hours. Focal 
neurologic findings are typically secondary to stroke, but 
computed tomography angiography imaging was not 
suggestive of this diagnosis, and the patient did not report 
any risk factors typically associated with stroke. 
Additionally, complex migraine was a possible diagnosis 
given the patient’s history of migraines, but she did not 
report any headache to suggest a migraine, nor did she have 
a history of complex migraines. 

There are limitations to this case report. Specifically, a 
serum lidocaine level was not obtained from the patient. 
Serum lidocaine level is not an immediately available 
diagnostic at our institution and, therefore, would not have 
been helpful in the diagnosis or management in the ED. It may 
still be worthwhile to obtain a serum lidocaine level as 
confirmation of the patient’s sensitivity for future treatment 
considerations. Additionally, five ampules of 2% lidocaine 
should theoretically result in safe levels of serum lidocaine. 

CONCLUSION
Local anesthetic systemic toxicity is a dose-dependent 

consequence of lidocaine that can present in a variety of 
ways with severity of symptoms correlating with the dose 
given. While some symptoms are well reported, such as 
slurred speech, tinnitus, circumoral paresthesia, and 
lightheadedness, the relatively lower frequency of LAST 
suggests some presentations may not yet have been reported. 
Given this case, we propose that LAST may present in less 
common ways such as unilateral facial droop in combination 
with unilateral arm weakness. This case exemplifies that 
clinicians should maintain a high index of suspicion for 
drug-related toxicity, even when presenting symptoms are 
atypical or not classically associated with the known adverse 
effect profile of the medication.

The authors attest that their institution does not require 
Institutional Review Board approval for  publication of this case 
report. Patient consent has been obtained and filed for the 
publication of this case report. Documentation on file.
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Introduction: Exfoliative dermatitis, also known as erythroderma, represents an infrequent clinical 
presentation in emergency departments (ED) and often contributes to considerable diagnostic 
uncertainty. The differential diagnosis is broad, and the condition may arise from a wide variety of 
etiologies. We report a case of severe exfoliative dermatitis characterized by gradual progression 
and resistance to multiple therapeutic interventions over several weeks, ultimately resulting in 
significant systemic complications and marked hematological abnormalities.

Case Report: A 57-year-old man presented to the ED with severe pain, pruritus, and widespread 
skin peeling involving more than 90% of his body surface area. The patient developed a rash 
following a trip to Korea about six months prior to presentation, which progressively worsened 
despite multiple prior diagnoses and treatments including corticosteroids, immunosuppressive 
therapy, and biologic agents. On presentation, the patient met systemic inflammatory response 
syndrome criteria and was found to have profound leukopenia, thrombocytopenia, hypoalbuminemia, 
and Staphylococcus aureus bacteremia. Subsequent evaluation confirmed crusted scabies 
complicated by secondary bacterial infection. 

Conclusion: The case demonstrates the complexity of assessing generalized rash in emergency 
settings and underscores the importance of a thorough history and physical, as well as maintaining 
a broad differential diagnosis. It shows both the physical and psychological effects of diagnostic 
uncertainty on treatment adherence, emphasizes early recognition, and notes systemic complications 
arising from multifactorial etiologies. [Clin Pract Cases Emerg Med. 2026;10(3):370–373.]

Keywords: exfoliative dermatitis; erythroderma; crusted (Norwegian) scabies; case report. 

INTRODUCTION 
Erythroderma, also referred to as exfoliative dermatitis, is a 

severe dermatologic condition characterized by diffuse erythema 
and scaling involving more than 90% of the body surface area. 
The condition may result from a variety of underlying etiologies, 
most commonly inflammatory dermatoses, drug reactions, 
infections, and malignancies.¹,² Systemic complications may 
occur due to disruption of the skin barrier and increased 
metabolic demand. Reported complications include fluid and 
electrolyte imbalance, thermoregulatory dysfunction, high-output 
cardiac failure, and infections resulting in potential cellulitis, 
bacteremia, and sepsis.¹,²

 

Henry Ford Health Providence Hospital, Department of Emergency Medicine, 
Novi, Michigan

CASE REPORT 
A 57yearold man with no significant past medical history 

developed a pruritic rash approximately two weeks after 
returning from travel to Korea. He was initially diagnosed 
with hand, foot, and mouth disease and received supportive 
treatment. Four weeks later, the patient was evaluated by a 
dermatologist and started on oral prednisone and topical 
triamcinolone for suspected prurigo nodularis. Although this 
resulted in partial improvement, the patient subsequently 
developed multiple pruritic lesions that he frequently 
excoriated. At that time, laboratory studies were normal except 
for elevated immunoglobulin E and eosinophils. Due to 
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CPC-EM Capsule
What do we already know about this clinical 
entity? 
Erythroderma is a rare dermatologic emergency 
with diverse etiologies and risk of systemic 
complications requiring rapid recognition. 

What makes this presentation of disease 
reportable?
This was an atypical presentation of scabies 
mimicking inflammatory disease, resulting in 
progressive erythroderma and systemic decline. 

What is the major learning point?  
Persistent rash with clinical deterioration 
requires reconsideration of alternative and 
overlapping etiologies. 

How might this improve emergency medicine 
practice?  
Early recognition of atypical causes of 
erythroderma can prevent diagnostic delay and 
reduce morbidity. 

persistent symptoms, treatment was escalated to dupilumab 
and upadacitinib. Despite these therapies, the lesions 
progressed with increasing crusting and pruritus. 

Over the following eight weeks, the patient’s pain and 
pruritus worsened, resulting in two emergency department 
(ED) visits for pain management. Five days prior to 
presentation to our ED, the dermatologist noted worsening 
rash with focal skin thickening in the flexural surfaces of the 
arms and posterior scalp. Upadacitinib was discontinued, and 
cyclosporine was initiated. Ivermectin was prescribed for 
possible crusted scabies; however, the patient did not start the 
medication. The dermatologist sent him to be hospitalized, and 
after two days, the patient left against medical advice due to 
inadequate pain control. He subsequently discontinued all 
medications and developed severe depression secondary to 
chronic physical symptoms. 

The patient was brought to our ED by his family with 
severe pain and diffuse erythema covering more than 90% of 
the body surface area with extensive peeling and crusting 
(Images 1 and 2). Vital signs on presentation demonstrated 
tachycardia and tachypnea with the following values: 
respiratory rate, 25 breaths per minute; heart rate, 125 beats 
per minute; blood pressure, 120/81 mm Hg, temperature 99.1 
°F, and oxygen saturation, 100% on room air. 

Examination revealed a diffuse erythematous rash 
involving more than 90% of the body surface area including 
trunk, extremities, scrotum, and buttocks. There was extensive 
desquamation with sheets of exfoliating dermatitis revealing 
moist underlying dermis. Thick yellow-crusted plaques were 
present within intertriginous regions including axillae and 
groin. Scattered petechiae were present over the distal lower 
extremities. The conjunctiva and mucous membranes were 
spared. Nikolsky sign was negative. 

The patient met systemic inflammatory response 
syndrome criteria due to tachycardia and tachypnea. Our 
sepsis protocol was initiated including intravenous fluid 
resuscitation and empiric antibiotic therapy with vancomycin 
and cefepime. Laboratory testing demonstrated profound 
cytopenias. The white blood cell count was 0.84 × 10³ per 
microliter (μL) (reference range, 4–11 × 10³/μL). Hemoglobin 
was 11.4 grams per deciliter (g/dL) (13.5–17.5 g/dL). Platelet 
count was 2 × 10³ per μL (150–400 × 10³/ μL). Serum studies 
demonstrated albumin of 2.0 g/dL (3.5–5.2 g/dL). Initial 
lactate was 2.7 millimoles per liter (mmol/L) (0.5–2.0 
mmol/L) and improved following fluid resuscitation. 
Urinalysis showed no evidence of infection. Screening for 
sexually transmitted infections, including Treponema pallidum 
(syphilis), Chlamydia trachomatis, Neisseria gonorrhoeae, 
and Trichomonas, was negative. Blood cultures subsequently 
grew Staphylococcus aureus. 

Following stabilization and multidisciplinary discussion 
with dermatology, hematology, and critical care teams, the 
patient was transferred to a tertiary-care burn center for further 

management. Ten days later, on follow-up, he was diagnosed 
with crusted scabies complicated by cellulitis and was treated 
with ivermectin leading to significant clinical improvement. 

 
DISCUSSION 

Initially, the patient was treated for prurigo nodularis, an 
inflammatory condition characterized by vicious cycles of 
intense itching and scratching. Although its exact pathogenesis 
remains unclear, treatment strategies are primarily aimed at 
interrupting this itch–scratch cycle.3-5 Treatment options for 
prurigo nodularis include topical and systemic corticosteroids, 
with progression to systemic neuromodulating or 
immunomodulating agents, and phototherapy in selected 
cases.3 Treatment with topical and oral corticosteroids in our 
patient resulted in partial improvement; however, the lesions 
did not fully resolve. Following the initiation of 
immunosuppressive therapy, the patient’s condition 
progressively worsened, and he ultimately presented to our 
ED with severe exfoliative dermatitis. 

The differential diagnosis of diffuse exfoliative dermatitis 
is broad, encompassing drug-related, inflammatory, infectious, 
and malignant etiologies. Moreover, it may be even more 
complex because of the interaction of multiple etiologies. 
Crusted (Norwegian) scabies were considered in this patient 
due to the presence of thick yellow crusting in intertriginous 
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areas, chronicity, immunosuppression, and refractory 
dermatitis. This condition may lead to secondary bacterial 
infections, potentially contributing to cytopenias.6 Baboon 
syndrome, also known as symmetrical drug-related 
intertriginous and flexural exanthema (SDRIFE), remained a 
plausible diagnosis given the patient’s symmetric flexural 
involvement, chronic course, absence of mucosal lesions, and 
possible exposure to systemic immunomodulators. Diagnostic 
criteria for SDRIFE include systemic drug exposure (first or 
repeated doses), well-defined erythema on the gluteal/perianal 
or inguinal areas, involvement of at least one other 
intertriginous fold, symmetric lesions, and absence of 
systemic symptoms.7 

Drug reactions, including Stevens-Johnson syndrome and 
toxic epidermal necrolysis, classically present with the acute 
onset of a painful erythematous rash, epidermal necrosis, 
positive Nikolsky sign, and mucosal involvement, and are 

often preceded by fever and recent high-risk drug exposure.8 
In this patient, the absence of mucosal involvement, chronic 
flexural crusting, and lack of a clearly new offending drug 
made Stevens–Johnson syndrome and toxic epidermal 
necrolysis less likely, although the extensive desquamation 
and cytopenias warranted cautious consideration. 

Drug-induced aplastic anemia may manifest with 
profound leukopenia and thrombocytopenia and occasionally 
with skin signs such as petechiae and ecchymoses due to 
thrombocytopenia.9 The patient’s cytopenias suggested bone 
marrow suppression. The presence of petechiae secondary to 
severe thrombocytopenia indicated that aplastic anemia was a 
contributing factor to the patient’s skin presentation. 
Furthermore, the profound leukopenia and resultant 
immunocompromised state likely predisposed the patient to 
superimposed bacterial infection and facilitated the severe 

 
Image 1. Clinical presentation of exfoliative dermatitis involving 
the upper body. The patient is shown in a supine position with 
involvement of the upper extremities and anterior trunk. Diffuse 
erythema and extensive desquamation are present, with sheets 
of exfoliating skin in the axillary region exposing the underlying 
erythematous dermis (black arrow). Multiple scattered blanching 
and non-blanching petechiae are visible over the chest and 
extend inferiorly toward the abdomen (white arrow).

 
Image 2. Clinical presentation of exfoliative dermatitis involving 
the lower body. The patient is shown in a supine position with 
involvement of the lower extremities and scrotal region. Diffuse 
erythema and extensive desquamation are present, with sheets 
of exfoliating skin in the groin region exposing the underlying 
erythematous dermis (black arrow). Multiple scattered blanching 
and non-blanching petechiae are visible over both thighs and 
extend distally toward the lower legs (white arrow).
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progression of the parasitic infestation. 
Disseminated infection or toxic shock syndrome may 

show generalized erythema, desquamation, cytopenias, and 
sepsis. Supporting features include thick crusted plaques, 
immunosuppression, and S aureus growth in blood culture; 
however, the patient did not have shock physiology or 
mucosal involvement. Review of the case shows the patient 
met only two of the five diagnostic criteria for staphylococcal 
and streptococcal toxic shock syndrome as per the U.S. 
Centers for Disease Control and Prevention recommendations, 
although lab criteria was positive.10 While the patient did not 
meet the criteria for toxic shock syndrome, the staphylococcal 
infection clearly contributed to both the cutaneous and 
systemic manifestations. 

Inflammatory dermatoses, specifically psoriasis and 
Sézary syndrome, remain clinically significant considerations. 
Psoriasis may manifest as erythrodermic episodes 
characterized by widespread scaling and pruritus, whereas 
Sézary syndrome is typically associated with generalized 
erythema, lymphadenopathy, and the presence of circulating 
atypical T cells.11-12 

Ultimately, the patient’s exfoliative dermatitis was 
attributed to crusted scabies, which became fulminant due to 
underlying immunosuppression. This predisposed him to a 
secondary bacterial infection leading to cellulitis, which 
subsequently progressed to sepsis. 

CONCLUSION 
This case illustrates an uncommon presentation in the 

emergency department and underscores how diverse disease 
processes can manifest as complex dermatologic emergencies. 
The combination of immunosuppression, thrombocytopenia, 
and concurrent bacterial and parasitic infections culminated in 
exfoliative dermatitis with systemic, potentially life-
threatening manifestations. It highlights the diagnostic 
challenges posed by overlapping multietiologic conditions in 
dermatology. Maintaining a broad differential diagnosis after a 
careful history with a thorough review of prior evaluations is 
essential when managing patients with progressive 
dermatologic presentations in the emergency setting. 
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Introduction: The use of antipsychotic drugs can prolong the corrected QT (QTc) interval of the 
electrocardiogram and cause a life-threatening ventricular arrhythmia. There is no consensus as 
to what is considered normal or what cutoff indicates QTc prolongation. However, recent literature 
has described the biological variation of the QTc interval from healthy subjects, with researchers 
concluding that the best approach at establishing a normal range is to determine an individual 
baseline interval during health. 

Case Report: A baseline QTc interval (460 milliseconds) had been determined for a 42-year-old 
female with a history of schizophrenia and depression who was prescribed antipsychotic drugs 
including escitalopram, olanzapine, haloperidol, clonazepam and divalproex over the course of four 
years. Over that time frame, she was admitted on 20 occasions with chest pain, but her QTc interval 
was at or above her baseline level. Acute coronary syndrome was ruled out for each episode. 
Her medication history was not altered or discontinued until her QTc was greatly prolonged at 530 
milliseconds several years later. Fortunately, she did not suffer torsades de pointes.

Conclusion: This case illustrates how results from biological variation studies and a personalized 
reference level can be helpful to alert physicians earlier of the presence of a potentially toxic 
condition. [Clin Pract Cases Emerg Med. 2026;10(3):374–379.]

Keywords: electrocardiogram; QTc interval; biological variation; case report. 

INTRODUCTION
Patients receiving care from psychiatry services are 

frequently prescribed antidepressant medications to manage 
their conditions. These agents are associated with side effects 
that range from mild symptoms such as dry mouth, sedation, 
weight gain, and extrapyramidal effects1,2 to more severe 
complications such as malignant neuroleptic syndrome.3 
Antidepressant use has also been linked to cardiovascular 
effects, with manifestations such as electrocardiogram (ECG) 
abnormalities, including corrected QT (QTc) interval 
prolongation and the development of torsades de pointes, a 
form of ventricular arrhythmia.4 

In a previous study, we evaluated the biological variation 
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of quantitative parameters derived from the ECG, specifically 
the QTc interval (corrected for heart rate using Bazett 
formula) and the QRS complex duration.5 We measured 
ECGs in duplicate on healthy subjects once per week for four 
weeks. This design allowed us to demonstrate low intra-
individual variability and high inter-individual variability for 
both parameters. Population-based reference intervals for the 
QTc are wide. Our observations demonstrated that an 
individual who typically exhibits QTc values at the lower end 
of the population range could experience a substantial 
increase—one that may be clinically significant—yet still fall 
within the conventional “normal” limits. A more meaningful 
approach is to establish an individual’s baseline during a 
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CPC-EM Capsule
What do we already know about this clinical 
entity? 
Antidepressant drugs can prolong the correct QT 
(QTc) interval on the electrocardiogram. A previous 
study showed that an increase of 8% from baseline 
is medically significant.

What makes this presentation of disease 
reportable?
This case shows that a patient given antidepressant 
medications may be toxic even if the QTc interval is 
below published cutoffs from national guidelines.

What is the major learning point?  
The use of a personalized QTc cutoff provides a 
better assessment of risk for cardiac complications 
than using a generalized cutoff established by 
guidelines.

How might this improve emergency medicine 
practice?  
For drugs that prolong the QTc interval, detection of 
risks is best achieved by comparing current results 
against prior readings during outpatient visits. 

period of health and interpret future results in relation to this 
personal reference range. Biological variation studies also 
yield reference change values, which define the degree of 
change from baseline required for a new result to be 
considered statistically significant.6 For the QTc interval, the 
reference change values were calculated at 7.6% for males 
and 6.4% for females.5

In the absence of individualized reference intervals, 
many studies have proposed population-based QTc cutoffs to 
identify clinically significant prolongation associated with 
antipsychotic drug use. However, these thresholds vary 
widely. Huffman et al classify QTc values > 450 milliseconds 
(msec) as “borderline” and those exceeding 500 msec as high 
risk for torsades de pointes.7 Dietle et al recommend gender-
specific thresholds of 440 msec for men and 460 msec for 
women.8 The American Heart Association defines QTc 
prolongation as >  470 msec in men and > 480 msec in 
women,4 while the British Heart Rhythm Society also adopts 
a 470-msec cutoff for women.9 This lack of consensus 
complicates clinical decision-making and reduces the utility 
of QTc monitoring as a reliable early warning sign of 
drug-induced cardiac toxicity.

CASE REPORT
This case began in the summer of 2019, when a 42-year-

old Black female presented to the emergency department (ED) 
with her first episode of sharp, episodic mid-sternal chest pain 
accompanied by nausea but without shortness of breath or 
diaphoresis. The chart abstractors were not blinded to the 
study hypothesis. Her medical history included hypertension, 
deep vein thrombosis/pulmonary embolus, post-traumatic 
stress disorder, and psychosis. She was not obese, smoked half 
a pack of cigarettes daily, and had a normal lipid profile. 

Over the next five years, she presented to the ED 123 
times and was admitted to the hospital 18 times. Her 
complaints included falls, drug overdoses, headaches, 
abdominal pain, and suicidal ideation. She presented with 
chest pain on 20 separate occasions. Due to her psychiatric 
conditions, she was treated with antipsychotic medications 
including escitalopram, haloperidol, olanzepine, 
clonazepam, and divalproex. During some of these 
episodes, there were notes of suicidal ideation and 
intentional opioid overdoses. However, there was no 
mention of overdose by antipsychotic medications.

Standard 12-lead ECG recordings were obtained on 46 
occasions, both to monitor her response to these medications 
and to evaluate her chest pain. None of these ECGs 
demonstrated evidence of acute myocardial ischemia during 
the episodes of chest pain admissions. Serial blood samples 
were collected and tested for high-sensitivity cardiac troponin 
I, all of which were negative, with most results near the 
assay’s limit of quantification (Centaur and Attelica IM, 
Siemens Healthineers). Acute myocardial infarction was ruled 

out in all 20 presentations of chest pain. We tracked her QTc 
interval (Bazett formula), which ranged from 409–530 msec. 
At no time did her ECGs reveal torsades de pointes. This case 
report was not reviewed by the institutional review board. 
However, the patient provided written consent allowing the 
use of her medical information and medications history. 

Figure A displays four QTc measurements recorded from 
June–October 2020, just after her first ED episode of chest 
pain. During this period, she had no further ED admissions, 
had routine ECGs with stable QTc results, and was prescribed 
anti-psychotic medications. Electrocardiogram results prior to 
her initial diagnosis and initiation of these medications were 
not available. However, since the QTc interval was stable 
during this three-month period of time, we used these data to 
establish the patient’s baseline. The mean QTc was 432 (4.9) 
msec, coefficient of variance of 1.1%. Based on the reference 
change value for the QTc interval in females (6.4%), a 
personalized QTc cutoff for this patient would be 460 msec—
positioned at the lower end of thresholds recommended by 
some international groups. 

Figures B-D show the patient’s QTc measurements during 
various episodes of chest pain. In November 2019, she 
presented to the ED with her first episode of chest pain with 
QTc prolongation of 466 msec. One year later, she had another 
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episode of chest pain with a QTc of 442 msec, which was 
below her individualized cutoff, but had increased from 419 
msec recorded one week earlier. In February 2021, she 
experienced a third episode of chest pain, with a QTc 
measurement near her personalized cutoff five days prior 
(Figure B).

 Her QTc intervals remained normal for the next year. In 
April 2024, the patient experienced two episodes of chest 
pain. During the first episode, her QTc was 472 msec, 
preceded a few days earlier by an even higher QTc of 487 
msec. (The ECG from the 4/29/24 episode was missing from 
the medical record). Her QTc intervals remained elevated for 
the next several months (470 and 495 msec) (Figure C).

Beginning in November 2024, she had four additional ED 
presentations for chest pain. Many of her ECGs during this 
period demonstrated prolonged QTc intervals, including one 
exceptional reading of 530 msec. Fortunately, none of the 
tracings showed a pattern consistent torsades de pointes 
(Figure D).

The table below shows the antipsychotic medications 
given to her after various times before an ED presentation for 
chest pain, and the discharge medications from several of her 
ED chest pain episodes. While her medication regimen varied 
slightly from 2019–2024, the only change in response to the 
QTc results was the discontinuance of escitalopram on July 1, 
2024 (QTc = 470 msec) and removal of divalprolex and 
olanzapine on November 27, 2024 (QTc = 530 msec). None of 
the other increased QTc values reached the attention of the 
attending medical staff to the extent that they made a change 
in medication. 

DISCUSSION
Corrected QT prolongation is a well-documented adverse 

effect of many antipsychotic and psychotropic medications,10-13 
including many of the medications prescribed to this patient. 
Haloperidol and quetiapine have consistently been associated 
with QTc prolongation, as identified in the review by Nielsen 
et al.10 Olanzapine, while considered lower risk, has also been 
associated with modest QTc increases.11 In addition, case 
reports suggest that both hydroxyzine12 and buspirone may 
contribute to QTc prolongation,13 though data for the latter are 

Figure A. Corrected QT results during a well-controlled disease 
period. The mean of four readings was 432 milliseconds (msec). 
Adding the reference change value (6.4% or 27 msec), the 
individualized cutoff point for QTc prolongation is 460 msec.
QTc, corrected QT; msec, milliseconds; RCV, reference change value.

Figure B. Corrected QT measurements during periods of chest 
pain from October 2019–March 2021. The line denotes this 
patient’s cutoff of 460 milliseconds and the * denotes those values 
that exceed that reference change value.  
Note: The time axis is not to scale, and the QTc results between 
readings are not necessarily linear.
msec, milliseconds; QTc, corrected QT.

Figure C. Corrected QT measurements during periods of chest 
pain from September 2023–August 2024. The line denotes this 
patient’s cutoff of 460 msec and those values above it that exceed 
that reference change value. 
Note: The time axis is not to scale, and the QTc results between 
readings are not necessarily linear.
msec, milliseconds; QTc, corrected QT.
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limited. Other non-psychotic drugs that can cause long QT 
syndrome include nonsteroidal antiinflammatory drugs (eg, 
ketolac), opioids, anticonvulsive drugs (eg, lamotrigine), 
muscle relaxants (eg, tizanidine), antiemetics (including 
metoclopramide), and proton-pump inhibitors and diuretics 
that potentiate electrolyte loss.14 Prolongation of the QT 
interval increases the risk of ventricular arrhythmias, including 
the potentially fatal torsades de pointes.15 Beyond 
psychotropics, this patient was also prescribed methadone for 
chronic pain management—an opioid with well-established 
QT-prolonging properties and a recognized risk of 

precipitating torsades de pointes, particularly at higher doses 
or when combined with other QTc-prolonging agents.16 While 
this patient’s ECGs did not reveal torsades de pointes or other 
malignant arrhythmias, her QTc intervals repeatedly exceeded 
both population-based and individualized thresholds. These 
findings raise important considerations for ongoing monitoring 
and personalized risk assessment, especially in patients on 
complex psychotropic regimens.

What makes this case particularly instructive is the 
dynamic pattern of QTc changes observed in the setting of 
frequent medication adjustments and recurrent ED visits. 
While most clinical protocols rely on population-based 
cutoffs, this case demonstrates the potential benefit of 
personalized QTc monitoring. Using the concept of reference 
change values, we established a patient-specific QTc threshold 
of 460 msec. Several of the patient’s QTc values exceeded this 
threshold, reflecting a meaningful physiologic deviation rather 
than normal variability. This approach may help clinicians 
distinguish between benign and concerning QTc prolongation, 
especially in medically and psychiatrically complex patients.

Importantly, QTc prolongation itself does not cause chest 
pain. However, delayed ventricular repolarization can 
predispose to subclinical arrhythmias or autonomic instability, 
which may manifest as palpitations, lightheadedness, or 
presyncope—symptoms that patients may subjectively 
describe as chest discomfort.17 In patients with psychiatric 
comorbidities, heightened interoceptive sensitivity and anxiety 
can further amplify or misinterpret these sensations as chest 
pain. While no malignant arrhythmias were captured during 
this patient’s ED visits, the temporal relationship between her 
QTc prolongation and chest pain presentations raises the 
possibility that transient electrophysiologic changes may have 
contributed to her symptoms.

Table. Summary of antipsychotic medications prescribed before and after emergency department episodes of chest pain.
Prior visit Medications ED with chest pain Medication change Status
11/13/2019 Escitalopram, 10 mg 

Haloperiodol, 5 mg 
Olanzapine, 20 mg 

11/14/2019 Escitalopram, 10 mg 
Haloperidol, 5 mg 
Olalnzapine 20 mg

No change

11/20/2020 Escitalopram, 10 mg 
Olanzapine, 20 mg

11/28/2020 Escitalopram, 10 mg 
Olanzapine, 20 mg

No change

2/19/2021 Escitalopram, 10 mg 
Olanzepine, 20 mg 
Clonazepam, 1.5 mg

2/24/2021 Escitalopram, 10 mg 
Olanzepine, 20 mg 
Clonazepam, 1.5 mg

No change

3/15/2024 Escitalopram, 5 mg 3/26/2024 Escitalopram, 5 mg 
Divalproex, 1750 mg

Divalproex added

4/8/2024 Escitalopram 5 mg 
Divalproex, 1750 mg

7/1/2024 Divalproex, 1750 mg Escitalopram removed

10/24/2024 Olanzepine, 10 mg 11/27/2024 No antipsychotic drugs Divalproex, Olanzapine 
removed 

11/18/2024 No antipsychotic drugs 12/17/2024 No antipsychotic drugs No change

Figure D. Corrected QT measurements during periods of chest 
pain from October 2024–April 2025. The line denotes this patient’s 
cutoff of 460 milliseconds, and those values above that line 
exceed that reference change value.  
Note: The time axis is not to scale and the QTc results between 
readings are not necessarily linear.
QTc, corrected QT; msec, milliseconds.

ED, Emergency Department; mg, milligram.
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This case highlights the clinical utility of establishing a 
personalized QTc threshold for patients on long-term 
antipsychotic therapy. In this patient, ECGs exceeding her 
individualized reference interval frequently preceded episodes 
of chest pain. Although QTc prolongation was not the direct 
cause of her symptoms, it may have served as a physiologic 
marker of drug-related cardiac stress or arrhythmic potential. 
Recognition of these early warning signs could prompt timely 
medication reassessment or dosage modification, potentially 
preventing future ED visits and reducing the risk of serious 
cardiac events. If a patient presents to the ED with symptoms 
suggestive of antipsychotic drug effects, the use of a 
personalized QTc cutoff could be used to determine whether 
the finding is indicative of drug-induced prolongation. This is 
an important finding given that these drugs can cause sudden 
cardiac death.18 Furthermore, QTc prolongation is associated 
with a previous myocardial infarction19 and with short- and 
long-term major adverse cardiac events.20 If the result is within 
personalized limits, it would be suggestive of some other 
etiology. The presentation of chest pain as seen in this case is 
more typically the result of acute coronary syndromes. 

LIMITATIONS
This case report has several important limitations. First is 

the absence of the patient’s true baseline QTc interval prior to 
the initiation of her antipsychotic medications. While this is 
usually conducted during a period of health, serial ECG 
tracings are not routinely conducted in the general population. 
Given this limitation, the best manner for implementing a 
personalized cutoff is for attending physicians and 
psychiatrists to establish a baseline interval during a period of 
QTc stability over months or years and to compute a mean and 
adding an appropriate gender specific reference change 
interval based on published reports.5 This personalized QTc 
cutoff indicating prolongation should be made available to the 
patient’s medical record so that when a new ECG is 
conducted, eg, within the ED or elsewhere, proper 
interpretation can be made by the care team. 

A second limitation is that not all ED visits for chest pain 
included comprehensive documentation of symptom quality or 
associated features such as palpitations, lightheadedness, or 
syncope. This limited our ability to correlate QTc prolongation 
with potential arrhythmic symptoms. Third, because the data 
were collected retrospectively through chart review, it is 
impossible to confirm whether the patient was taking her 
medications as prescribed. Medication adherence in patients 
with psychiatric comorbidities is often variable, and drug 
levels were not consistently available. Fourth, the patient 
received care across multiple hospital systems, which made it 
difficult to determine the precise timing of medication 
changes, dosages, or the initiation and discontinuation of 
specific antipsychotics. These factors limit the strength of 
causal inference between drug regimen and QTc fluctuations.

CONCLUSION
From a systems perspective, this case underscores the 

importance of integrated care for patients with intersecting 
psychiatric and cardiovascular risks. The patient’s care was 
fragmented across multiple institutions, complicating 
longitudinal ECG and medication tracking. Coordinated 
monitoring using shared electronic health records, 
individualized QTc thresholds, and careful medication 
reconciliation may help mitigate the cumulative risk of 
drug-induced cardiac toxicity.

Patient consent has been obtained and filed for the publication of 
this case report.
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Introduction: Acute aortic dissection is a life-threatening emergency with a wide spectrum of clinical 
presentations. Neurological deficits as the initial manifestation of aortic dissection are uncommon 
and may result in delayed or missed diagnosis. This case describes aortic dissection presenting 
primarily as acute paraplegia without persistent chest pain or other classic features.

Case Report: We report a 52-year-old male who presented with sudden-onset paraplegia. 
Neurological examination revealed flaccid paralysis of both lower limbs, with loss of pain and 
temperature sensation below the first lumbar dermatome and preserved dorsal column modalities. 
The patient was hypertensive on presentation. A clinical diagnosis of anterior spinal artery syndrome 
was made. Contrast-enhanced computed tomography of the chest and abdomen demonstrated a 
Stanford type A aortic dissection. The patient was counseled regarding the need for urgent surgical 
repair but declined operative intervention and opted for conservative management. His hospital 
course was complicated by progressive renal failure, and he subsequently succumbed to it.

Conclusion: This case underscores the importance of considering aortic dissection in patients 
presenting with acute, nontraumatic paraplegia, even in the absence of persistent chest pain or other 
classic features. [Clin Pract Cases Emerg Med. 2026;10(3):380–384.]

Keywords: aortic dissection; acute paraplegia; anterior spinal artery syndrome; spinal cord 
ischemia; case report. 

INTRODUCTION
Aortic dissection is a medical and surgical emergency 

associated with high morbidity and mortality. Classic symptoms 
include sudden-onset severe chest or back pain, pulse deficits, 
and hemodynamic instability.1 However, up to one-third of 
patients may present atypically, including neurological 
manifestations such as stroke, syncope, or paraplegia.2

Acute paraplegia usually prompts evaluation for spinal cord 
compression, including causes such as tumor, epidural abscess, 
hematomyelia, transverse myelitis, electrolyte abnormalities 
(eg, hypokalemia), or acute inflammatory demyelinating 
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polyneuropathy. A vascular etiology, such as aortic dissection, 
has a wide spectrum of clinical presentations and may mimic 
other cardiovascular or neurological conditions. Hence, it can 
lead to delayed or missed diagnosis, particularly in the absence 
of classic symptoms such as persistent chest pain.3 Spinal cord 
ischemia in aortic dissection results from compromised 
perfusion of spinal arteries, most commonly the anterior spinal 
artery, leading to anterior spinal artery syndrome. We report a 
case of Stanford type A aortic dissection presenting primarily as 
acute paraplegia, emphasizing the need for heightened 
diagnostic suspicion in the emergency department (ED).
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What do we already know about this clinical 
entity? 
Aortic dissection is life-threatening and may 
present atypically with neurological deficits, 
including spinal cord ischemia causing paraplegia.

What makes this presentation of disease 
reportable?
Type A dissection presented as isolated acute 
paraplegia without persistent chest pain or pulse 
deficit, mimicking anterior spinal artery syndrome.

What is the major learning point?  
Consider aortic dissection in acute nontraumatic 
paraplegia, even without chest pain, to avoid 
diagnostic delay and fatal outcomes.

How might this improve emergency medicine 
practice?  
Broader differentials in paraplegia and early 
vascular image could reduce missed aortic 
dissections and improve survival.

CASE REPORT 
A 52-year-old man was well until the morning of 

presentation, when he developed an episode of central, 
nonradiating chest pain associated with diaphoresis and 
palpitations. The pain lasted for a few minutes and resolved 
spontaneously, with no associated dyspnea or syncope. Shortly 
thereafter, he developed tingling and numbness in both lower 
limbs, which rapidly progressed to complete paralysis, 
accompanied by urinary incontinence. Approximately three to 
four hours after symptom onset, he was taken to a nearby 
hospital, where computed tomography of the lumbar spine 
was performed to evaluate for spinal pathology and showed no 
acute abnormality. As the neurological deficit persisted 
without a clear diagnosis, he was referred to our tertiary care 
center, where he arrived approximately 17 hours after 
symptom onset.

His medical history was notable only for congenital 
blindness. There was no known history of hypertension, 
diabetes mellitus, or connective tissue disease.

On arrival, the patient was alert and oriented. Vital signs 
were as follows: heart rate, 76 beats per minute;  respiratory 
rate, 20 breaths per minute; blood pressure, 170/110 mm Hg 
measured in the right upper limb; temperature; 37 °C; and 
oxygen saturation, 98% on room air. The general physical 
examination was unremarkable. Cardiovascular examination 
demonstrated normal heart sounds without murmurs. 
Respiratory and abdominal examinations were normal.

Neurological examination revealed paralysis of both 
lower limbs with motor strength 0/5, absent deep tendon 
reflexes, and mute plantar responses. Sensory examination 
demonstrated loss of pain and temperature sensation below the 
first lumbar dermatome with preserved vibration and 
proprioception, consistent with anterior spinal artery 
syndrome (Figure). Cranial nerve and upper limb 

examinations were normal. Peripheral pulses were palpable 
and symmetric in all four extremities.

Approximately six hours after arrival, while he was under 
observation in the ED, he developed worsening tachypnea, 
prompting arterial blood gas analysis. The arterial blood gas 
analysis revealed a high anion gap metabolic acidosis with 
elevated lactate levels, raising concern for systemic 
hypoperfusion. Based on the neurological findings and 
concomitant lactic acidosis, a vascular etiology was considered. 
A chest radiograph demonstrated a widened mediastinum 
(Image 1). Lab studies showed the following: hemoglobin,12.9 
g/dL (reference range, 13.1–17.2 g/dL); urea, 40 mg/dL (17–43 
mg/dL); and creatinine, 1.9 mg/dL (0.6–1.17 mg/dL). 

Because a vascular etiology, such as aortic dissection, was 
suspected, blood pressure was measured in all four limbs and 
noted to be 170/110 mm Hg in the right upper limb, 182/100 
mm Hg in the left upper limb, and 180/100 mm Hg in both 
lower limbs. Contrast-enhanced computed tomography of the 
chest and abdomen was performed approximately eight hours 
after presentation. The delay in vascular imaging was due to 
an initial diagnostic dilemma and hospital-related logistical 
constraints. The imaging demonstrated a Stanford type A 
aortic dissection involving the ascending aorta and aortic arch, 
associated with aneurysmal dilatation, with extension into the 

 

Figure. Diagrammatic representation of anterior spinal artery 
syndrome demonstrating loss of motor function and pain and 
temperature sensation with preservation of dorsal column modalities.
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descending thoracic aorta. The superior mesenteric and celiac 
arteries arose from the true lumen. The right renal artery 
originated from the true lumen, while the left renal artery 
arose from the false lumen. Partial thrombosis of the false 
lumen was noted, without evidence of active hemorrhage 
(Image 2).

The patient was counseled regarding the need for urgent 
surgical repair, but he declined operative intervention and 
opted for supportive medical management. Blood pressure 
was controlled with an intravenous labetalol infusion. Despite 
aggressive medical management, the patient developed 
progressive renal failure secondary to left renal artery 
ischemia and worsening metabolic acidosis. He underwent 
multiple sessions of hemodialysis but continued to deteriorate 
and subsequently succumbed five days after admission due to 
uremic complications.		

DISCUSSION
Aortic dissection is a relatively uncommon condition with 

an estimated incidence of 5-30 cases per one million individuals 
per year.3 Chest pain is not obligatory, and pain-free dissections 
have been reported in 5-15% of cases, particularly among 
patients with neurological manifestations.4,5 Neurological 
complications occur in 17-40 % of patients with aortic 
dissection, although paraplegia remains rare.2,3 

Spinal cord ischemia results from compromised spinal 

cord perfusion due to arterial occlusion, hypotension, or 
thrombosis. Involvement of the anterior spinal artery produces 
anterior spinal artery syndrome, characterized by paraplegia, 
areflexia, loss of pain and temperature sensation, and 
preservation of vibration and proprioception, as observed in 
our patient.6

Similar cases of aortic dissection presenting with bilateral 
lower extremity weakness have been described in the 
emergency medicine literature. In a case report by Rao et al, 
the presentation was initially suspected to be traumatic in 
origin; however, early suspicion for aortic dissection arose due 
to absent distal pulses in both lower extremities.7 In a recent 
report by Campa et al, the patient presented with chest pain 
accompanied by bilateral lower limb weakness, with complete 
loss of all sensory modalities.8 In contrast, our patient 
demonstrated a neurological pattern consistent with anterior 
spinal artery syndrome, with preservation of vibration and 
proprioception but loss of pain and temperature sensation. 
This distinctive sensory pattern, along with the absence of 
pulse deficit, contributed to the initial diagnostic uncertainty 

 
Image 1. Chest radiograph demonstrating a widened mediastinum, a 
classic finding in aortic pathology.

 
Image 2. Computed tomography of the chest and abdomen 
demonstrating Stanford type A aortic dissection. Panel A: 
periadventitial hematoma surrounding the ascending aorta, 
extending to the aortic arch and descending thoracic aorta. Panel B: 
an intramural hematoma in the descending thoracic aorta. Panel C: 
the descending thoracic aorta with a partially thrombosed false lumen 
at the level of the thoracic spinal cord. Panel D: a nonopacified left 
kidney on contrast-enhanced imaging, as the left renal artery arose 
from the false lumen.
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and delayed consideration of aortic pathology.
In the ED, acute nontraumatic paraplegia often prompts 

evaluation for primary neurological causes, and vascular 
etiologies may be overlooked, particularly in the absence of 
persistent chest pain. This case illustrates diagnostic anchoring 
on a neurological syndrome, leading to delayed consideration 
of a vascular catastrophe. Emergency physicians should be 
cautious about attributing acute paraplegia solely to primary 
spinal cord pathology and should consider vascular etiologies 
such as aortic dissection when evaluating patients with acute 
neurological deficits. Although blood pressure measurements 
and assessment for pulse deficits in all four limbs were 
unremarkable, the subsequent development of worsening 
tachypnea with lactic acidosis and a widened mediastinum on 
chest radiography raised concern for an underlying vascular 
pathology. Pulse deficit is a classic physical examination 
finding in aortic dissection, but it is present in only 19–30% of 
cases and, therefore, cannot be relied upon to exclude the 
diagnosis.9 Emergency physicians should maintain a high 
index of suspicion for aortic dissection in patients presenting 
with acute paraplegia, particularly when accompanied by signs 
of end-organ hypoperfusion.

The blood supply of the spinal cord is complex. The artery 
of Adamkiewicz, the largest radicular artery, supplies the lower 
thoracic and lumbar spinal cord and typically arises between the 
ninth thoracic and second lumbar, most often from the left side 
of the aorta. Its variable anatomy predisposes it to ischemia 
during aortic pathology, including dissection.10

Hypertension is the most prevalent risk factor for aortic 
dissection, reported in up to 75% of cases, and it was also 
present in our patient.11 However, despite its strong association 
as a risk factor, the presence of hypertension has low 
specificity and limited accuracy for diagnosing aortic 
dissection, as it is frequently encountered in other acute 
conditions presenting with neurological deficits.12 Initial 
medical management with adequate pain control and blood 
pressure reduction is essential in all patients. Beta blockers are 
first-line agents due to their ability to reduce shear stress on 
the aortic wall. Vasodilators may be added after beta-blockade 
to achieve a target systolic blood pressure, generally between 
100-120 mm Hg, in the absence of aortic regurgitation.13

Definitive management of Stanford type A aortic dissection 
is urgent surgical repair, with mortality approaching 50% within 
48 hours without intervention.13 Thoracic endovascular aortic 
repair has emerged as an option for complicated type B 
dissections.13 The reported mortality associated with spinal cord 
infarction ranges from 9-23%, underscoring the poor prognosis 
associated with this complication.14,15

CONCLUSION
Aortic dissection may present solely as acute paraplegia 

without persistent chest pain. Although rare, this presentation 
carries a high risk of mortality if unrecognized. Emergency 

physicians should maintain a broad differential diagnosis when 
evaluating nontraumatic paraplegia and consider early contrast 
imaging when clinical suspicion for aortic pathology exists.
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Introduction: ST-elevation myocardial infarctions (STEMI) represent complete occlusion of a 
coronary artery. An electrocardiogram (ECG) is a method of diagnosis; however, on rare occasions 
clues of myocardial infarction are first noted on imaging. This is a case of myocardial infarction first 
noted on computed tomography (CT).

Case Report: A 62-year-old man was brought to the emergency department after being found 
unresponsive with multiple burns. An ECG performed on arrival did not show changes consistent 
with myocardial ischemia. Due to reported trauma, a CT incidentally found a heterogeneous low-
attenuation area in the posterior wall of the left ventricle of the heart. A repeat ECG subsequently 
showed an inferior STEMI. 

Conclusion: Computed tomography of the chest obtained in the evaluation of trauma may 
demonstrate evidence of myocardial ischemia. This case highlights the ability of CT to detect cardiac 
hypoperfusion. The role of CT in myocardial infarction diagnosis remains limited; however, given 
that the timing of contrast injection depends on the clinical question, it may not reliably assess the 
hypoperfusion. [Clin Pract Cases Emerg Med. 2026;10(3):385–387.]

Keywords: ST-elevation myocardial infarction; computed tomography; radiology; incidental finding; 
case report.

INTRODUCTION
ST-elevation myocardial infarctions (STEMI) are a 

life-threatening condition. It is the most common cause of 
morbidity and mortality worldwide and requires immediate 
intervention.1 Patients with atypical symptoms and 
inconclusive electrocardiogram (ECG) findings can lead to a 
delay in diagnosis and ultimately poor clinical outcomes.2,3 
Following the detection of a STEMI, prompt coronary 
angiography with percutaneous coronary intervention is the 
mainstay of treatment. While computed tomography (CT) is 
not the typical means of diagnosing myocardial infarctions 
(MI), it is the imaging modality of choice in the diagnosis of 
aortic dissection and pulmonary embolism and in the 

Kern Medical, Department of Emergency Medicine, Bakersfield, California
University of California, San Diego, School of Medicine, La Jolla, California

*
†

evaluation of trauma.4 We present a case of a STEMI that was 
diagnosed on CT after an initial nonischemic ECG.

CASE REPORT
A 62-year-old male with no past medical history was 

transported by ambulance after being found unresponsive. The 
patient had initially reported to emergency medical services 
that he had consumed a large amount of alcohol and fallen 
asleep on the ground. On arrival, his vitals were the following: 
temporal temperature, 36.6 °C; heart rate, 90 beats per minute; 
blood pressure, 120/85 mm Hg; respiratory rate, 31 breaths 
per minute; and oxygen saturation, 94% on room air. He 
appeared clinically intoxicated. His physical exam was 
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CPC-EM Capsule
What do we already know about this clinical 
entity? 
Myocardial infarction can be incidentally found 
on computed tomography (CT) chest and CT 
angiography chest. 

What makes this presentation of disease 
reportable?
Myocardial infarction is rarely identified on 
imaging prior to having telemetry/
electrocardiogram changes. 

What is the major learning point?  
All diagnostic workup, whether imaging or labs, 
can unveil a wide range of incidental findings 
that must be addressed. 

How might this improve emergency medicine 
practice?  
This case serves as a reminder to physicians to 
remain cognizant of unexpected complications 
during patient care.

significant for superficial partial burns and deep partial burns 
over 20-25% of his body, including his back, buttocks, 
bilateral posterior arms, and bilateral posterior calves. It was 
suspected that the patient had obtained the burns from lying 
on hot asphalt for an unknown period, as outside daytime 
temperatures at this time were consistently above 100 °F. 

Treatment was supportive until arrangements were made 
for transfer to a burn center. Per the Parkland burn formula, 
the patient was started on 2 L of lactated Ringer’s solution for 
fluid resuscitation. His burns were covered in saline-soaked 
gauze, and he received several doses of intravenous (IV) 
fentanyl for pain control. He was given a tetanus booster and 
cefazolin for prophylaxis. At that time, the patient’s only 
complaint was back pain at the location of his burns. Given 
the ambiguity of the presentation, an ECG was performed two 
and a half hours after arrival. No ST-segment changes 
suggestive of acute ischemia were observed on the ECG 
(Image 1). 

As the patient’s altered mental status resolved, he reported 
a possible history of trauma from falling out of a truck. He 
underwent CT with IV contrast of the chest, abdomen, and 
pelvis five hours after arrival. The radiologist noted a 
heterogeneous low-attenuation area in the posterior wall of the 
left ventricle suspicious for ischemia (Image 2).

After returning from CT, the patient did not volunteer any 
new symptoms. However, the nurse noticed telemetry changes, 
prompting a repeat ECG 30 minutes after returning from CT, 
which demonstrated a new inferior STEMI (Image 3). 

After the repeat ECG was done, the patient was 
specifically questioned whether he had developed chest pain, 
which he confirmed. He was immediately transferred to a 
STEMI receiving center for percutaneous coronary 
intervention, where he was diagnosed with an acute 
inferolateral MI. Coronary angiogram revealed a left 
circumflex artery occlusion and underwent successful 
revascularization. 

DISCUSSION
There are a few case reports in the literature of STEMIs 

incidentally found on imaging. In these cases, patients had 
either a presentation concerning for cardiac pathology or had 
multiple comorbidities that increased their risk of an MI. The 
reports also include CT chest or CT angiography chest to 
evaluate for cardiovascular or pulmonary vasculature 
pathology rather than for trauma.1 The timing of contrast for 
trauma is less likely to assess myocardial perfusion 
abnormalities. Our patient did not endorse cardiovascular risk 
factors, nor was his initial presentation concerning for MI. 
There are also known artifacts that may mimic the low 
perfusion appearance of MI on CT. When the region of 
decreased perfusion is in the distribution of a coronary artery, 
then it is more likely to represent infarct rather than artifact.5 

Computed tomography has been shown to detect acute MIs 
with a sensitivity rate of 93% and a specificity of 87%, 
indicating their diagnostic potential.6 Furthermore, retrospective 
case series studies have focused on patients who underwent 
emergent treatment following incidental cardiac perfusion 
defects found on CT. The number of myocardial segments on 
CT with suspected hypoperfusion was inversely correlated to 
the mean time before starting invasive coronary angiography 
and emergent cardiological workup, suggesting incidental 

 

Image 1. Electrocardiogram performed 2.5 hours after arrival of a 
62-year-old man found unresponsive with multiple burns. No ST-
segment changes suggestive of acute ischemia were observed.



Volume 10, No. 3: August 2026	 387	 Clinical Practice and Cases in Emergency Medicine

Araujo et al.	 Incidental Diagnosis of ST-Elevation Myocardial Infarctions on Computed Tomography in a Burn Patient

findings on CT could have a positive impact on intervention 
timelines.7 Contrast-enhanced CT should not replace ECGs and 
troponin as the primary means to diagnose MIs because they are 
far more resource-intensive and time consuming. Instead, this 
case highlights the importance of full interpretation of all 
diagnostic studies obtained, such as the ability to recognize the 
subtle signs of cardiac hypoperfusion on a trauma CT.

CONCLUSION
This case is novel in that an MI was first detected on CT in 

the assessment of blunt trauma. Our patient’s diagnosis might 
have been delayed without the astute eye of the radiologist, as the 
patient did not volunteer the complaints of chest pain. However, 
we recognize that the time-sensitive nature of STEMIs makes it 
difficult to do further research on the presentation of acute 
myocardial ischemia on CT, since delaying treatment to obtain a 

CT is unacceptable. As in other case reports, we hope this paper 
highlights the possibility of incidental findings in contrast-
enhanced CT imaging, which ultimately lead to the treatment of 
MI. More importantly, it serves as a reminder to emergency 
physicians the importance of maintaining situational awareness 
beyond the obvious clinical presentation, especially in patients 
who are unable to provide a reliable history.

IRB approval has been obtained for publication of this Case 
Report. Documentation on file.
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Image 2. Computed tomography of chest with intravenous con-
trast showing findings consistent with possible ischemia versus 
motion artifact to the left heart. The red arrow points to the area of 
hypoperfusion located in the left lateral ventricle base.

 
Image 3. Electrocardiogram indicating a new ST-elevation 
myocardial infarction. Red arrows point to the new ST elevations, 
and blue arrows point to the reciprocal depressions. 
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Introduction: Purulent pericarditis is a rare subset of pericarditis that can result in serious morbidity 
and mortality. Presenting symptoms are often nonspecific, and a high index of suspicion must be 
maintained to reach an early diagnosis. Point-of-care ultrasound can be pivotal in the emergency 
department evaluation of purulent pericarditis, providing key information including characteristics of 
the effusion and a sonographic assessment for signs of tamponade. We present a case of purulent 
pericarditis first detected using point-of-care ultrasound in the emergency department. 

Case Report: A 55-year-old male presented with chest pain and dyspnea and was found to have 
cardiac tamponade secondary to purulent pericarditis.

Conclusion: Cases of purulent pericarditis are rare but should be recognized by emergency 
clinicians. Point-of-care ultrasound is a powerful tool to assist in early diagnosis of pericardial 
effusion, allowing assessment for signs of cardiac tamponade. Early management with broad 
spectrum antibiotics and cardiology consultation are mainstays of treatment and can significantly 
improve outcomes. [Clin Pract Cases Emerg Med. 2025;10(3):388–391.]

Keywords: point-of-care-ultrasound, echocardiography, pericarditis, cardiac tamponade; case 
report. 

INTRODUCTION 
Pericarditis, a condition characterized by inflammation 

of the pericardium—the double-layered sac surrounding the 
heart—is often encountered in the emergency department 
(ED). This inflammatory process has many potential etiologies 
including infection, autoimmune disease, traumatic injury, or 
underlying systemic diseases. One rare and intriguing subset 
of this condition is purulent pericarditis, which presents 
additional diagnostic and therapeutic challenges. Also known 
as suppurative pericarditis, purulent pericarditis is notable for 
its unique precipitants, clinical presentation, and management 
considerations. Purulent pericarditis is characterized by 

Northeast Georgia Medical Center, Gainesville, Georgia
Wake Forest University School of Medicine, Department of Emergency Medicine, 
Winston-Salem, North Carolina

*
†

the presence of pus within the pericardial space, almost 
exclusively from an infectious source. Although rare, this 
subset of pericarditis is of distinct clinical significance due to 
its potential for rapid progression, significant morbidity, and 
high mortality. Unlike nonpurulent forms, purulent pericarditis 
often requires urgent and aggressive management because 
the accumulation of purulent material can lead to cardiac 
tamponade, circulatory collapse, and other life-threatening 
complications including septic shock.1

The presentation of purulent pericarditis is similar to 
other forms of pericarditis with initial presenting symptoms 
including chest pain, fever, and dyspnea. The presence 
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What do we already know about this clinical 
entity? 
Purulent pericarditis is a rare but serious subset 
of pericarditis with high morbidity and mortality. 
Symptoms are nonspecific. 

What makes this presentation of disease 
reportable?
Point-of-care ultrasound (POCUS) was used to 
rapidly evaluate and diagnose pericardial effusion 
with early tamponade physiology leading to timely 
intervention.

What is the major learning point?  
Point-of-care ultrasound is pivotal in assessing 
unexplained tachycardia or hypotension and 
should be used early in the evaluation of patients 
in the emergency department. 

How might this improve emergency medicine 
practice?  
The early use of POCUS can be essential in 
the prompt diagnosis and management of life-
threatening conditions.

of systemic signs of infection, including sustained high 
fevers, leukocytosis, or sepsis should increase the suspicion 
for purulent pericarditis. Confirming the diagnosis can be 
challenging; it involves a combination of clinical assessment, 
blood cultures, echocardiography, computed tomography, 
and pericardial fluid analysis.2 Timely diagnosis is crucial 
to initiate appropriate management, which requires a 
multidisciplinary approach with rapid consultant involvement. 
Broad-spectrum antimicrobial agents, depending on the 
identified pathogen, are the cornerstone of treatment. Drainage 
of the pericardial effusion via pericardiocentesis or surgical 
intervention is vital to stabilize hemodynamics and obtain 
source control.3

CASE REPORT
A 55-year-old male presented to the ED with two days of 

chest pain, shortness of breath, nausea, intermittent vomiting, 
and diarrhea. He had a previous medical history of insulin-
dependent diabetes and a liver abscess requiring surgical 
drainage. He had returned to the United States from Mexico 
two weeks prior and had been noncompliant with his insulin 
regimen since that time. On arrival to the ED his initial blood 
pressure was 112/83 mm Hg; heart rate, 138 beats per minute; 
oral temperature, 98.2 °F; respiratory rate, 20 breaths per 
minute; and oxygen saturation, 98% on room air. He was 
pale, ill appearing, and in mild distress, but cooperative and 
conversant. He was alert and oriented to person, place, and 
time and his Glasgow Coma Scale (GCS) was 15. Physical 
examination was notable for clear bilateral breath sounds, no 
adventitious heart sounds, and mild generalized abdominal 
tenderness to palpation.

The initial team caring for the patient was concerned 
for diabetic ketoacidosis or hyperglycemic hyperosmolar 
syndrome, with concurrent underlying infection, severe 
electrolyte derangements, or acute renal injury. The patient 
was resuscitated with an intravenous bolus of one-liter normal 
saline followed by a second liter of lactated Ringer’s. An 
electrocardiogram (ECG) showed sinus tachycardia with 
QRS complexes < 10 mm in the precordial leads consistent 
with low voltages. The ECG did not demonstrate ischemic 
ST-segment changes or electrical alternans. Initial laboratory 
testing was notable for the following: hyperglycemia, 718 mg/
dL (reference range, 70–99 mg/dL); moderate acidosis, pH 
7.23 (7.35–7.45); acute kidney injury, creatinine 4.1 mg/dL 
(0.60–1.20 mg/dL); elevated blood urea nitrogen, 96 mg/dL 
(7–25 mg/dL); nonhypotonic hyponatremia due to endogenous 
glucose with sodium 123 mmol/L (136-145 mmol/L); mild 
hyperkalemia, potassium 5.5 mmol/L (3.5–5.1 mmol/L); 
hypochloremia, 90 mmol/L (98 -107 mmol/L); diminished 
bicarbonate, 19 mmol/L (21–31 mmol/L); severe neutrophilic 
leukocytosis with white blood cell count of 32.9 × 103 cells/μL 
( 4.4–11.0 × 103 cells/μL), and serum lactic acid, 2.1 mmol/L 

 
Image 1. Point-of-care ultrasound showing an apical four chamber 
view of the patient’s heart with visualization of the left atrium (LA), 
left ventricle (LV), right atrium (RA), and right ventricle (RV). Note 
the large mixed-echogenicity pericardial effusion (white arrows).
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(0.5–2.2 mmol/L). Initial chest radiograph demonstrated 
mild cardiomegaly and bibasilar atelectasis. On reassessment 
following initial fluid resuscitation, the patient reported feeling 
improved with a downtrend in his hyperglycemia from 718 to 
555 mg/dL. He was ultimately placed on a fixed-rate insulin 
infusion at four units per hour given his likely concomitant 
diabetic ketoacidosis. 

A point-of-care echocardiogram, performed to evaluate 
persistent tachycardia and guide fluid resuscitation, showed 
a large mixed-echogenicity pericardial effusion measuring 
> 2 cm at the largest point in diastole (Image 1). We also 
noted mild systolic collapse of the right atrium suggesting 
sonographic signs of early tamponade. Consultation was made 
to cardiology with concern for possible cardiac tamponade 
given the patient’s persistent tachycardia and the findings on 
point-of-care ultrasound (POCUS). Cardiology reviewed the 
ultrasound images remotely and agreed with the concern for 
possible purulence due to the heterogenous echogenicity of the 
effusion. There was significant concern for intra-abdominal 
infection given the patient’s history of previous liver abscess 
with associated abdominal discomfort and gastrointestinal 
symptoms. Noncontrast computed tomography of the chest, 
abdomen, and pelvis showed a moderate-to-large pericardial 
effusion, small bilateral pleural effusions, and small volume 
abdominopelvic ascites. The patient was admitted to an 
intermediate care unit.

Complete transthoracic echocardiography performed 
the following day showed a similar mixed-echogenicity 
pericardial effusion without additional signs of cardiac 
tamponade (Image 2). Ultrasound clips can be viewed in 
the supplemental video. Cardiology performed a diagnostic 
pericardiocentesis for pericardial fluid analysis.  were 
trended, which demonstrated levels of 20, 16, and 20 
ng/L, respectively (high sensitivity assay, reference range, 
< 20 ng/L). Cardiology removed 550 mL of pericardial 
fluid, and the patient was transferred to a tertiary-care 

center with the capability to perform a pericardial window 
procedure. Laboratory results of the pericardial fluid analysis 
demonstrated positive culture of Klebsiella variicola. Species 
susceptibilities demonstrated the bacteria to be susceptible 
to amoxicillin-clavulanate, and the antibiotic regimen was 
managed in consultation with infectious diseases. 

DISCUSSION
Pericarditis is a broad disease category describing 

inflammation of the pericardium. The pericardial sac is 
composed of two distinct layers, the serous visceral layer, 
and the fibrous parietal layer. Between these two layers lies a 
small layer of physiologic pericardial fluid that functions to 
provide lubrication and protection for the heart.4 Pericarditis 
is the most common inflammatory disease of the heart with 
an estimated incidence. of 27.7 cases per 100,000 subjects 
per year. It is also estimated to be responsible for 5% of ED 
visits for chest pain.5 Pericarditis can be further divided by its 
acuity (acute, subacute, chronic, or recurrent) and underlying 
etiology, which can be infectious or non-infectious and occur 
in isolation or as part of a systemic process. Among infectious 
etiologies, viral pericarditis is the most common, estimated 
to account for 80–85% of all cases, vastly outnumbering 
bacterial, fungal, and parasitic causes.5 Non-tuberculosis 
bacterial pericarditis is rare with an incidence < 1%.4,6 Other 
noninfectious etiologies include autoimmune, neoplastic, 
metabolic (such as uremia), and drug. induced. 

Bacterial pericarditis generally occurs as a secondary 
infection by contiguous spread from a nearby intrathoracic 
infection with Streptococci, Staphylococci, Haemophilus, 
and Mycobacterium tuberculosis being common 
isolates. Direct extension from an empyema occurs in 
approximately 50% of cases and a pneumonia in 33% of 
cases. Hematogenous dissemination from a distant infection 
elsewhere in the body can also occur.3 Our patient presented 
with acute purulent pericarditis secondary to underlying K 
variicola. Klebsiella variicola is an opportunistic Gram-
negative bacteria related to K pneumonia and is typically 
implicated in urinary and respiratory tract infections.7 The 
incidence of Klebsiella pericarditis in general is unknown 
as there is a paucity of literature implicating this organism. 
Regardless of the organism, treatment of purulent pericarditis 
should be aggressive with early initiation of broad-spectrum 
antibiotics and cardiology consultation. Definitive treatment 
ultimately relies on source control with drainage and possible 
surgical pericardial window. Intrapericardial thrombolysis 
is an additional consideration for loculated pericardial 
effusions.3,4 Unfortunately, mortality rates approach 40% in 
treated patients, and death is mostly due to cardiac tamponade 
or systemic toxicity.8

Tamponade physiology occurs when pressures in the 
pericardial space exceed the pressures in the cardiac chambers 
resulting in impaired filling pressures during the cardiac cycle. 

 
Image 2. Cardiology ultrasound showing an apical four-chamber 
view (A) and a subxiphoid view (B) of the patient’s heart with 
visualization of the left atrium (LA), left ventricle (LV), right atrium 
(RA), and right ventricle (RV). There is a large mixed-echogenicity 
pericardial effusion (white arrows).
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Impairment of cardiac function occurs sequentially with the 
low-pressure atrial chambers being affected initially and 
progression to the higher pressure ventricular chambers as 
the pericardial effusion accumulates. The effect of expanding 
pericardial fluid is most clearly visualized with ultrasound 
when the pressure is lowest in the respective chambers, 
during systole for the atria and diastole for ventricles. The 
echocardiographic findings concerning for tamponade are 
summarized in supplemental Appendix A.9 

In this case, early echocardiographic assessment to 
evaluate the patient’s persistent tachycardia despite fluid 
resuscitation allowed for expeditious diagnosis of a pericardial 
effusion with concern for early tamponade physiology. Rapid 
cardiac evaluation with POCUS to assess for effusion is 
an essential tool for all emergency physicians. Additional 
measures to evaluate for signs of tamponade can allow for 
early consultation with cardiology and aggressive treatment to 
avoid cardiovascular collapse. This case highlights the pivotal 
role of POCUS in the assessment of unexplained tachycardia 
or hypotension, which allowed for early recognition and 
management of this patient’s bacterial pericarditis with 
expeditious antibiotics and pericardiocentesis.

CONCLUSION
In cases of purulent pericarditis, a vigilant clinical 

approach coupled with early use of point-of-care cardiac 
ultrasound is imperative. Swift diagnosis through a heightened 
index of suspicion facilitates timely intervention and mitigates 
potential complications. This case underscores the pivotal 
role of early point-of-care echocardiographic assessment 
in ensuring prompt and effective management of this life-
threatening condition.
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Introduction: Natural supplements are readily available without a prescription and are not regulated 
by the United States Food and Drug Administration. The popularity of berberine, a bioactive 
compound used for centuries in traditional Chinese medicine, has surged due to its proposed 
benefits in glycemic control and cardiovascular health. However, use of berberine may lead to 
possible negative electrophysiologic changes.

Case Report: A 92-year-old male presented to the emergency department (ED) with chief complaints 
of tremors, urinary incontinence, and brief syncopal episodes that began approximately two weeks 
after starting berberine. In the ED he had multiple episodes of polymorphic ventricular tachycardia 
with pulselessness requiring immediate cardioversion, with a rapid return of spontaneous circulation 
between episodes. Amiodarone was started; however, despite this, he continued to have persistent 
episodes. Finally, the episodes resolved after starting lidocaine and isoproterenol in the intensive 
care unit. The patient’s workup was notable for heart rate-corrected QT interval (QTc) prolongation 
(QTc 616 milliseconds (ms) [male reference range, QTc < 430 ms]) confirming the polymorphic 
ventricular tachycardia as torsades de pointes. His cardiac evaluation was otherwise normal, including 
a normal ejection fraction on a transthoracic echocardiogram. Withholding berberine and supportive 
management resulted in an improved QTc. On hospital day 3, the QTc was 454 ms. The patient had a 
short inpatient admission and was discharged without any further episodes.

Conclusion: Berberine has numerous effects and is purported to have beneficial effects and 
cardioprotective properties. Due to induced bradycardia and QT prolongation, patients who take 
berberine can be vulnerable to life-threatening arrhythmias, such as the R-on-T phenomenon in 
our patient’s case. Additional research on berberine is needed to better inform clinician–patient 
discussions about its use. [Clin Pract Cases Emerg Med. 2026;10(3):392–394.]

Keywords: berberine; polymorphic ventricular tachycardia; supplements; QTc prolongation; case report. 

INTRODUCTION
Many natural supplements are readily available without a 

prescription; their safety and any claims of health benefits are 
not regulated by the U.S. Food and Drug Administration. 
Berberine, a bioactive compound extracted from the plant 
Coptis chinesis, has been used for centuries in traditional 
Chinese medicine. Recent interest in berberine has surged due 

Southern Illinois University School of Medicine, Department of Emergency Medicine, 
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to its proposed benefits in glycemic control and cardiovascular 
health.1 Berberine is readily available as an over-the-counter 
supplement in many pharmacies and is marketed for a variety of 
indications.2,3 Although generally considered safe, emerging 
case reports suggest berberine may exert significant 
pharmacologic and toxicologic effects with potential for adverse 
cardioactive outcomes such as predisposition to developing a 
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What do we already know about this clinical 
entity? 
Berberine can prolong the correct QT interval 
(QTc), increasing risk of bradycardia and 
torsades de pointes, though it is often considered 
a “safe” supplement.

What makes this presentation of disease 
reportable?
Recurrent pulseless polymorphic ventricular 
tachycardia due to berberine-related QTc 
prolongation in an elderly patient was initially 
unrecognized due to undisclosed supplement use.

What is the major learning point?  
Unregulated supplements may contribute to 
life-threatening dysrhythmias; thorough histories 
must include over-the-counter medications and 
herbal agents.

How might this improve emergency medicine 
practice?  
Early recognition of supplement-induced QT 
prolongation helps guides appropriate.

dysrhythmia.4,5 This case report demonstrates a case in which a 
patient implemented berberine to manage his diabetes and 
presented with heart rate-corrected QT interval (QTc) 
prolongation and polymorphic ventricular tachycardia.

CASE REPORT
A 92-year-old man presented to the emergency 

department (ED) with complaints of brief unresponsive 
episodes. His past medical history included type 2 diabetes 
mellitus and hypertension. The patient’s daily medication 
included 500 mg of metformin twice daily, 25 mg of 
empagliflozin, 2.5 mg lisinopril, and 81 mg of aspirin. 
Additionally, he supplemented his prescription medication 
regimen with daily ingestion of 500 mg of berberine, 1,000 
mg of vitamin C, and 30 mg of zinc. Notably, he began the 
berberine supplement approximately two weeks prior to his 
presentation to the ED. The patient’s supplement use was not 
known at the time of his ED presentation.

On initial presentation, the patient was alert and oriented 
to person, time, and place. His initial vital signs were as 
follows: heart rate, 61 beats per minute; blood pressure, 
200/64 mm Hg; respiratory rate, of 18 breaths per minute; oral 
temperature, 36.5 °C; and oxygen saturation, 98% on room air. 
His physical examination was unremarkable. While on 
telemetry, the patient developed polymorphic ventricular 
tachycardia with pulselessness. Immediate cardiopulmonary 
resuscitation with rapid cardioversion resulted in return of 
spontaneous circulation. The patient suffered an additional 
episode of pulseless ventricular tachycardia shortly thereafter, 
which was again corrected with rapid cardioversion. A 12-lead 
electrocardiogram showed normal sinus rhythm with a QTc of 
616 ms, confirming the polymorphic ventricular tachycardia 
as torsades de pointes (Image). The patient was reflexively 
started on amiodarone (150 mg intravenous [IV] bolus 
followed by 1 mg/minute infusion) in accordance with 
Advanced Cardiac Life Support guidelines for the 
management of shockable cardiac arrest.6 

Lab testing was significant only for an elevated white 
blood cell count of 21 cells/μL (reference range, 4-10 cells/
μL). The remainder of the patient’s lab testing including 
complete metabolic panel, serum magnesium, high sensitivity 

troponin and thyroid stimulating hormone levels were all 
within normal range. The chest radiograph did not reveal any 
acute cardiopulmonary process.

The patient did not have further episodes in the ED and was 
admitted to the intensive care unit for further monitoring. 
Immediately with clinical stability, a review of the patient’s ED 
course identified the episode to be related to the prolonged QTc 
interval. Amiodarone was discontinued due to its QTc 
prolongation effects. The patient was started on lidocaine (100 
mg IV push followed by 1 mg/minute infusion) for the next 24 
hours. He additionally received a 2 g magnesium sulfate IV 
bolus to abet further episodes of polymorphic ventricular 
tachycardia. After the lidocaine, he was administered 
isoproterenol (2 mcg/minute IV infusion) for a total of 16 hours, 
and ventricular tachycardia episodes ceased. The cardiology 
team was consulted, and a cardiac workup included a 
transthoracic echocardiogram which showed an ejection 
fraction of 70-75% (reference range, 55-75%) and did not show 
structural abnormalities or valvulopathy. 

Ultimately the cardiology team determined berberine 
supplementation was the most likely cause of the QTc 
abnormalities and recurrent ventricular tachycardia. 

 
Image. Patient’s electrocardiogram demonstrating prolonged QT 
interval shown by the arrow in a patient with berberine toxicity.
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Withholding berberine while hospitalized resulted in QTc 
interval improvement from 616 ms to 454 ms (reference 
range, < 430 ms). After normalization of the QTc interval and 
cessation of all cardiac infusions, the patient was discharged 
home on hospital day 4 with instructions to discontinue 
berberine and follow up with primary care and cardiology in 
the outpatient setting. 

DISCUSSION
Berberine has been associated with electrophysiologic 

effects, including sinus bradycardia and prolongation of the 
QTc interval. These effects are primarily attributed to its 
inhibition of the cardiac human ether-à-go-go-related gene 
channels, which play a crucial role in cardiac repolarization.7 
Inhibition of these channels can lead to delayed repolarization 
and QT interval prolongation, increasing the risk dysrhythmias 
such as torsades de pointes.5,7 In this case, the patient 
developed episodes of polymorphic ventricular tachycardia 
shortly after initiating berberine in the setting of baseline 
bradycardia. Berberine has been shown to have a negative 
chronotropic effect, decreasing the frequency of spontaneous 
contractions in cardiac pacemaker cells. This bradycardic 
effect, combined with QTc prolongation, can create a high-risk 
dysrhythmic state.8

The cardiology consultants attributed the dysrhythmia to 
a R-on-T phenomenon, likely triggered by the combination 
of slow sinus rhythm and delayed repolarization. This 
mechanism is consistent with previously described pathways 
for torsades de pointes in which early afterdepolarizations 
during a prolonged QT interval can initiate a potentially fatal 
tachyarrhythmia.9 The dysrhythmogenic potential of 
berberine remains under-recognized, particularly given its 
widespread availability as an over-the-counter supplement 
marketed for cardiovascular and metabolic health. This case 
illustrates a paradox in pharmacologic modulation, in which 
therapies intended to treat cardiac conditions may, if 
misapplied or insufficiently monitored, precipitate life-
threatening dysrhythmias.

CONCLUSION
This case highlights the potential for serious cardiotoxic 

effects associated with berberine, a widely available herbal 
supplement. While berberine is often promoted for its 
cardiometabolic benefits, clinicians should recognize its 
potential to cause significant cardiac adverse effects. Greater 
vigilance is warranted in assessing supplement use during 
clinical evaluation, particularly in patients with cardiovascular 
comorbidities. This case underscores the need for further 
research into the electrophysiologic safety profile of berberine 
and reinforces the importance of patient counseling regarding 
the risks of unregulated supplements.
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Introduction: The placement of central venous catheters (CVC) is a common procedure for the 
administration of chemotherapy. Adverse events include malposition or displacement; there are 
limited reports of misplaced implanted CVCs.

Case Report: A 59-year-old female with a history of recently diagnosed metastatic small cell lung 
cancer, hypertension, former tobacco use of over 60 pack-years, and chronic obstructive pulmonary 
disease without chronic hypoxemic respiratory failure presented to the emergency department 
following the first outpatient infusion of chemotherapy. She developed acute onset dyspnea, 
moderate respiratory distress, and hypoxemia. She was found to have a malpositioned subclavian 
implanted (ie, “port”) CVC that was placed under fluoroscopy the week prior with placement 
confirmed by chest radiograph. The evaluation revealed a large right pleural effusion secondary to 
unintentional intrapleural infusion of chemotherapy. The patient was transferred to a tertiary-care 
center with successful clinical improvement after drainage of the effusion via tube thoracostomy. 

Conclusion: We present an uncommon diagnosis of a chemothorax from a malpositioned central 
venous catheter in the thorax, despite a radiograph suggesting correct placement, and infusion 
of chemotherapy causing a common complaint of shortness of breath. This case highlights the 
limitations of radiographic confirmation of CVCs and a resultant complication from malpositioning. 
[Clin Pract Cases Emerg Med. 2026;10(3):395–398.]

Keywords: chemothorax; malposition of central venous catheter; pleural effusion; case report. 

INTRODUCTION
It is commonplace to encounter patients who have 

established placement of central access with an implanted (ie, 
“port”) central venous catheter (CVC) to facilitate regular 
infusions of chemotherapy. After placement of a CVC, it is 
routine practice to confirm catheter location with an 
anteroposterior plain radiograph of the chest, which can also 
detect immediate complications such as pneumothorax, 
hemothorax, or effusions. There are few recorded incidences 
of misplacement and/or displacement of port CVCs.1-5 Less 
common examples include placement in an extracava space, 
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which includes the epidural space, pericardium, pleural space, 
mediastinum, or thoracic duct.6 Misplacement of these 
catheters can lead to serious adverse events because the 
medications administered through these venous access. 
devices are potent and potentially harmful and caustic to 
peripheral vessels or body cavities. 

CASE REPORT
A 59-year-old female with a history of recently diagnosed 

metastatic small cell lung cancer with malignant obstruction of 
the left upper lobe, hypertension, former tobacco use of over 
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CPC-EM Capsule
What do we already know about this clinical 
entity? 
A chemothorax is the infusion of chemotherapy 
into the pleural space.

What makes this presentation of disease 
reportable?
A misplaced central venous catheter (CVC) can lead 
to the uncommon diagnosis of chemothorax.

What is the major learning point?  
There are limitations to routine forms of 
radiographic confirmation for central venous 
catheter placement.

How might this improve emergency medicine 
practice?  
A misplaced CVC leading to 
a chemothorax should be considered in the setting 
of a new onset pleural effusion after an infusion 
through a recently placed CVC. 

60-pack-years, and chronic obstructive pulmonary disease 
(COPD) without chronic hypoxemic respiratory failure 
presented to the emergency department (ED) following the first 
outpatient infusion of chemotherapy. She developed acute-onset 
dyspnea, moderate respiratory distress, and hypoxemia. The 
patient had a right subclavian approach implanted central 
venous catheter placed under fluoroscopy six days prior with 
radiographic placement confirmation (Image 1).

In the ED, the initial vital signs were as follows: blood 
pressure, 118/71 mm Hg; pulse, 71 beats per minute; oral 
temperature, 36.7 °C (98 °F); respiratory rate, 24 breaths per 
minute; and pulse oximetry, 96% on 2 L of oxygen delivered 
by nasal cannula, with a saturation of 80% on room air before 
supplemental oxygen. The physical examination demonstrated 
that the patient was in moderate respiratory distress with 
wheezes in all lung fields upon expiration, pursed lip 
breathing, and increased accessory muscle use. The patient 
was initially in sinus rhythm but developed atrial fibrillation 
with rapid ventricular response. Nebulized albuterol and 
ipratropium, corticosteroids, and antibiotics were administered 
for possible COPD exacerbation, furosemide for possible fluid 
overload, amiodarone 150 mg bolus and infusion at 1 mg per 
minute and 2 g magnesium sulfate for atrial fibrillation with 
rapid ventricular response. Of note, all medications were given 
through the port CVC. 

Laboratory studies were notable for an elevated d-dimer 
of 671 ng/mL (reference range, < 230 ng/mL); venous blood 
gas with pH 7.27 (7.31-7.41) and partial pressure of carbon 
dioxide 56 mm Hg (41-51 mm Hg); an undetectable troponin; 
and N-terminal pro B-type natriuretic peptide 920 pg/mL (< 
221 pg/mL). Chest radiograph revealed no pneumothorax, 
persistent opacification of the left upper lobe, and a new 

 
Image 1. Top: Anteroposterior (AP) view chest radiograph 
immediately after central venous catheter placement, 
demonstrating radiologic confirmation of appropriate placement 
with the tip overlying the expected location of the lower superior 
vena cava. Bottom: AP view chest radiograph upon presentation 
to the emergency department. Arrow is pointing to the tip of the 
central venous catheter. Star indicates the location of the superior 
vena cava, which is located to the right side of the mediastinum 
above and below the level of the carina.
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patchy opacification of the right lower lobe associated with 
blunting of the right costophrenic angle (Image 1). Point-of-
care ultrasound (POCUS) demonstrated no evidence of 
pulmonary edema, normal left ventricular ejection fraction, no 
pericardial effusion, small pleural effusion at the left lung 
base, and a large pleural effusion at the right lung base. 
Computed topography pulmonary angiogram revealed a large 
right pleural effusion with malpositioning of the right port 
CVC with inability to determine whether it was intravascular. 
There was interval development of incomplete collapse and 
consolidation of the right lower lobe, likely due to 
compression from the large right pleural effusion (Image 2). 

Medication administration was switched to peripheral 
intravenous cannula. The transfer process to a tertiary- care 
center for higher level of care was initiated. The patient’s 
respiratory status ultimately improved with decompression of 
the pleural effusion via placement of a pigtail pleural catheter in 
the intensive care unit. The pleural fluid analysis showed a pH 
of 7.45, total protein concentration < 2.0 g/dL, and an 
immeasurably low lactate dehydrogenase, consistent with a 
transudative effusion. The pathology of the fluid demonstrated 
reactive mesothelial cells. The patient did initially require 
noninvasive positive pressure ventilation; although, by the end 
of her hospital stay, the patient no longer required oxygen 
supplementation. The patient was discharged with prescriptions 
for anticoagulation and amiodarone to manage her atrial 
fibrillation. The subclavian CVC was removed by interventional 
radiology after a venogram confirmed malposition. The 
venogram demonstrated that the port catheter did not pass 
through the right subclavian vein. A peripherally inserted central 
catheter was placed for future chemotherapy infusions.

DISCUSSION
This case contributes to emergency medicine and critical 

care fundamental knowledge by highlighting the limitations of 
radiographic confirmation when evaluating CVC placement. It 
is routine practice to obtain an anteroposterior chest radiograph 
to assess for correct placement and for presence of an 
immediate complication after placing an internal jugular vein or 
subclavian vein CVC.7 However, there is no general consensus 
on what a universally accepted CVC tip position is.7 There are 
no established landmarks that are officially used for describing 
appropriate position; although, the carina is a good estimation 
of where the distal SVC lies just above the right atrium.8 
Further, anteroposterior radiographs are limited by their 
two-dimensional anatomic visualization, rendering a limited 
assessment for extravascular malpositioning if it occurs in the 
expected location of the SVC.9 Of note, studies have shown the 
utility of real-time thoracic ultrasound in confirming placement 
of CVC by visualizing the guidewire in the right heart 
chambers.10 This method of dynamic confirmation may be more 
definitive for the confirmation of CVC positioning by clinicians 
facile with point-of-care echocardiography. 

Chemothorax is a rare complication in which 
chemotherapy is accidentally infused into the pleural space 
due to catheter malposition.11 The chemotherapeutic agent is 
potentially destructive or inflammatory to the delicate lung 
tissue, resulting in combined systemic and local-regional toxic 
effects.12,13 The treatment is prompt pleural drainage via 
thoracentesis or pleural catheter to limit the risk of toxic 
effects and to relieve the symptoms of dyspnea and hypoxemia 
caused by collapse of the lung, or atelectasis, resulting in a 
ventilation-perfusion mismatch. The proper handling of 
chemotherapeutic agents should be considered when the fluid 
is drained from the pleural space. In this patient case, it is 
unclear how much damage, if any, was done to the lung 

Image 2. Sagittal (top) and axial (bottom) views from a contrast-
enhanced chest computed tomography chest demonstrating a 
large right pleural effusion (black arrows) adjacent to a central 
venous catheter (white arrows) of uncertain location.
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parenchymal tissue by the chemotherapeutic agents. The 
transudative nature of the pleural fluid suggests against severe 
inflammation. Prior cases of chemothorax described in case 
reports presented similarly with development of dyspnea 
during or shortly after chemotherapy infusion and with initial 
fluid studies demonstrating transudative effusion.2,11,14 
Outcomes were favorable after removal of the foreign 
substance by pleural drainage. Further case comparisons are 
limited given the scarcity of reported cases of chemothorax. 

In this case, we set out to treat and rule out the common 
reasons for acute onset of shortness of breath. In doing so, the 
true diagnosis, a chemothorax, and the reason for it, a misplaced 
CVC, were discovered incidentally. This case describes the 
importance of considering the adverse event of misplacement of 
a port CVC, even when placement is considered confirmed by 
chest radiograph, in the setting of new-onset shortness of breath 
during, or shortly after, initiation of chemotherapy infusion.

CONCLUSION
This case highlights the limitations of radiographic 

confirmation of central venous catheters. We present an 
uncommon diagnosis of a chemothorax from a malpositioned 
CVC in the thorax, despite prior confirmed placement, and 
an infusion of chemotherapy causing shortness of breath. A 
misplaced CVC leading to a chemothorax should be 
considered in the setting of a new-onset pleural effusion seen 
on chest radiograph or point-of-care ultrasound after an 
infusion through a recently placed CVC. The management 
includes discontinuing use of the central catheter, drainage 
of the pleural effusion, and expert removal of the catheter. 
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Introduction: Immunoglobulin A (IgA) vasculitis, formerly known as Henoch–Schönlein purpura, is 
a small-vessel leukocytoclastic vasculitis caused by IgA immune complex deposition. While it is the 
most common systemic vasculitis in children, adult cases can present with more severe systemic 
manifestations. The classic clinical tetrad includes palpable purpura, arthralgia, abdominal pain, and 
renal involvement. Gastrointestinal symptoms, occurring in approximately two-thirds of cases, result 
from inflammation of small bowel vessels resulting in bowel wall edema and hemorrhage, which may 
serve as lead points for intussusception.

Case Report: A 21-year-old male presented with two days of severe periumbilical abdominal pain, 
bilateral knee pain, and a nonblanching palpable purpuric rash on his lower extremities. Physical 
examination revealed a soft but tender abdomen. Lab results were remarkable for leukocytosis. 
Computed tomography (CT) of the abdomen and pelvis demonstrated small bowel wall thickening 
and ileoileal intussusception. The patient was initially consented for a partial ileal resection; however, 
an exploratory laparotomy failed to localize the telescoping segment, suggesting spontaneous 
resolution. He was observed for 24 hours and discharged with outpatient follow-up.

Conclusion: Intussusception is the most common surgical complication of IgA vasculitis. In adults, 
this condition requires high clinical suspicion and prompt diagnostic imaging with ultrasonography or 
CT, as small bowel involvement may be inaccessible by contrast enema. This case underscores the 
importance of recognizing IgA vasculitis-associated intussusception as a critical and potentially self-
limiting complication in the adult population. [Clin Pract Cases Emerg Med. 2026;10(3):399–402.]

Keywords: IgA vasculitis; ileo-ileal intussusception; Henoch–Schönlein purpura; palpable purpura; 
case report. 

INTRODUCTION
Immunoglobulin A (IgA) vasculitis, formerly known as 

Henoch–Schönlein purpura, is a small-vessel leukocytoclastic 
vasculitis caused by IgA immune complex deposition. 
Although most common in children, adult cases may present 
with more severe systemic manifestations. The classic clinical 
presentation includes palpable purpura, abdominal pain, and 
arthralgias, with renal involvement occurring variably. 
Gastrointestinal symptoms result from immune complex-

Mount Sinai Medical Center of Florida, Department of Emergency Medicine, Miami 
Beach, Florida

mediated inflammation of small bowel vessels resulting in 
bowel wall edema and hemorrhage, which may serve as lead 
points for intussusception.

CASE REPORT
A 21-year-old male with no past medical or surgical 

history presented with two days of severe, intermittent 
periumbilical abdominal pain. Three days preceding the 
onset of abdominal pain, the patient reported having 
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CPC-EM Capsule
What do we already know about this clinical 
entity? 
Immunoglobulin A (IgA) vasculitis is a small-
vessel vasculitis characterized by a tetrad of 
palpable purpura, arthralgia, abdominal pain, 
and renal involvement.

What makes this presentation of disease 
reportable?
This case features a rare adult presentation of IgA 
vasculitis-associated ileo-ileal intussusception 
discovered on computed tomography.

What is the major learning point?  
Abdominal pain in adults with IgA vasculitis may 
represent small-bowel intussusception resulting 
from submucosal edema and hemorrhage acting 
as transient lead points.

How might this improve emergency medicine 
practice?  
Clinicians should consider conservative 
management for stable cases and surgical 
intervention if signs of peritonitis or 
hemodynamic instability are present.

completed a five-day course of doxycycline for suspected 
atypical pneumonia. He reported associated bilateral knee 
pain and the development of a rash across the bilateral lower 
extremities. He denied fever, chills, nausea, vomiting, 
diarrhea, hematochezia, melena, urethritis, and penile 
discharge. The patient denied recent trauma and prior 
recreational drug use.

Initial vital signs revealed the following: blood pressure, 
143/71 millimeters of mercury; heart rate, 89 beats per minute; 
respiratory rate, 16 breaths per minute; peripheral capillary 
oxygen saturation,  99% on room air; and oral temperature, 
36.9 degrees Celsius. The physical examination was 
remarkable for a soft and nondistended abdomen with 
maximal tenderness just inferior to the umbilicus. There was 
no rebound or guarding. Nonblanching palpable purpura were 
observed across the bilateral feet, ankles, and lower legs 
extending proximally (Image 1). A blanching maculopapular 
rash was also present across the bilateral upper extremities 
(Image 2).

A complete blood count was notable for a leukocytosis of 
12.7 × 109 cells/liter (reference range, 4.5-11 × 109 cells/liter). 
The comprehensive metabolic panel, lipase, lactic acid, and 
urinalysis were within normal limits. Computed tomography 
(CT) of the abdomen and pelvis demonstrated small bowel 
wall thickening with associated ileoileal intussusception 
(Image 3).

Given the palpable nonthrombocytopenic purpura of the 
lower extremities, knee arthralgias, abdominal pain, and CT 
imaging demonstrating small bowel wall thickening and 
telescoping lead point, the diagnosis of IgA vasculitis-
associated ileoileal intussusception was made. The patient 
received supportive care in the emergency department (ED), 
which included intravenous fluids and analgesics for abdominal pain. General surgery was consulted, and the 

patient was consented for a partial ileal resection. 
Exploratory laparotomy failed to localize the telescoping 
segment of bowel. The patient was observed for 24 hours 
and discharged with outpatient gastroenterology follow-up 
and strict return precautions.

DISCUSSION
Immunoglobulin A vasculitis is the most common 

systemic vasculitis in childhood, with peak incidence at four 
to six years of age.1 This immune complex-mediated, small-
vessel leukocytoclastic vasculitis is characterized by the 
deposition of IgA-dominant immune complexes in venules, 
capillaries, and arterioles, resulting in a classic tetrad of 
nonthrombocytopenic palpable purpura, arthritis or arthralgia, 
abdominal pain, and renal involvement.2 The disease often 
follows an upper respiratory tract infection. Gastrointestinal 
involvement occurs in approximately two-thirds of cases and 
represents a significant source of morbidity. The 
pathophysiology involves leukocytoclastic vasculitis of 
submucosal vessels, leading to bowel wall edema, 
hemorrhage, and potential ischemia. Abdominal symptoms 

 
Image 1. Red/purple palpable, nonblanching purpuric rash visualized 
on the left lower extremity in an adult male presenting with two days 
of periumbilical abdominal pain and bilateral knee pain.
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may precede the characteristic purpuric rash in 14-36% of 
cases, potentially mimicking an acute surgical abdomen and 
complicating early diagnosis.3 While most gastrointestinal 
manifestations are self-limited, major complications develop 
in 1.3-13.6% of patients, with intussusception representing the 
most common surgical complication.4

Intussusception in IgA vasculitis differs from idiopathic 
intussusception in several key aspects. IgA-associated 
intussusception is confined to the small bowel in 
approximately 58% of cases, most commonly presenting as 
ileoileal or ileocolic intussusception.5 Ultrasound is the 
first-line diagnostic modality and demonstrates characteristic 
bowel wall thickening and the target sign of intussusception. 

Computed tomography appears to be the most effective and 
accurate diagnostic modality, identifying 66% of 
intussusceptions preoperatively with 91% accuracy as 
compared to ultrasonography, which has a reported accuracy 
of 60.0% overall.5

Management of IgA vasculitis-associated intussusception 
is primarily conservative, with most cases responding to 
intensified medical therapy without the need for surgical 
intervention. Corticosteroids are the cornerstone of treatment 
for IgA vasculitis, and early initiation may prevent 
intussusception and intestinal perforation. For corticosteroid-
refractory cases, intravenous immunoglobulin has shown 
benefit while other immunosuppressive agents including 
dapsone, calcineurin inhibitors, mycophenolate mofetil, and 
rituximab may be considered. Diaz et al reported the case of a 
three-year-old girl with IgA vasculitis and ultrasound-
confirmed small bowel intussusception who experienced 
spontaneous resolution of the telescoping segment following 
fluid resuscitation.6

While IgA vasculitis is typically self-limiting, 
conservative management with close monitoring by an 
experienced surgical team is feasible for select patients with 
intussusception, particularly those with ileoileal 
involvement, confirmed imaging diagnosis, and known time 
of onset.7 Intestinal perforation represents the most serious 
complication of conservative therapy. Indications for 
surgical intervention include signs of peritonitis, bowel 
ischemia or perforation, hemodynamic instability, or failure 
of conservative management. Cui et al described the case of 
a 19-year-old male with IgA vasculitis and hematochezia 
who developed peritonitis and underwent emergent 
laparotomy, which revealed the ileocecal junction 
intussuscepting into the ascending colon and a large 
subserosal hematoma serving as the lead point.8 Manual 
release of the ileocecal intussusception and junction repair 
were performed, and the patient had no long-term 
complications from surgery during a six-month follow-up 
period.8 Furthermore, patients with IgA vasculitis-associated 
intussusception demonstrate higher rates of severe nephritis, 
underscoring the need for continued monitoring of renal 
function following ED management.

CONCLUSION
This case highlights a relatively uncommon presentation 

of IgA vasculitis-associated intussusception in a 21-year-old 
male. While IgA vasculitis is primarily a pediatric condition, 
clinicians must maintain a high index of suspicion in adults 
presenting with the classic tetrad of palpable purpura, 
arthralgia, abdominal pain, and renal involvement, 
particularly when gastrointestinal symptoms are severe. 
Supportive care with rest, hydration, and analgesics is 
typically sufficient while glucocorticoids should be 
considered for severe cases. This case demonstrates that 
intussusception in the context of IgA vasculitis may be 

 

 

Image 2. Red/pink and blanching flat discolorations and small 
raised bumps consistent with maculopapular eruption on the 
bilateral upper extremities in an adult male presenting with two 
days of periumbilical abdominal pain and bilateral knee pain.

Image 3. Computed tomography of the abdomen and pelvis 
demonstrating small bowel wall thickening with associated 
telescoping lead point consistent with ileoileal intussusception in a 
patient with IgA vasculitis (arrow).
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transient and resolve spontaneously; however, surgical 
intervention should be considered in cases involving signs of 
peritonitis, bowel ischemia or perforation, hemodynamic 
instability, or failure of conservative management.

Patient consent has been obtained and filed for the publication of 
this case report.
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Introduction: Infective endocarditis (IE) is associated with high mortality (30%). Patients with 
structural cardiac disease or implanted hardware have higher risk for IE (23-47%). Diagnosis per the 
2023 Duke–International Society for Cardiovascular Infectious Diseases criteria is by pathological 
confirmation or the major/minor criteria. Major criteria include ≥ 2 positive blood culture sets, 
echocardiography or computed tomography vegetation visualization, and surgical visualization. 
Septic emboli symptoms (which complicate 25% of IE cases) include neurological deficits or 
shortness of breath. Early intravenous antimicrobial therapy within one hour for patients who meet 
sepsis criteria is recommended per Infectious Diseases Society of America guidelines.

Case report: A middle-aged male with recent IE and aortic valve prosthesis presented to the 
emergency department with altered mental status and hypoglycemia. He had right basilar lung rales 
but no heart murmur, leg swelling, or jugular venous distension. He met sepsis criteria with leukocytosis 
and hypothermia. Computed tomography head was performed due to his altered mental status and 
revealed a right parietal-occipital hypodense lesion concerning for an abscess with edema and mass 
effect. Given his history of IE and ill appearance, three blood culture sets were drawn and intravenous 
antibiotics initiated. The patient was admitted to the hospital with magnetic resonance imaging 
confirming brain abscess; and neurosurgery performed a craniotomy with brain abscess evacuation. 
Intravenous antibiotics were continued for four weeks for septic brain emboli from recent IE.

Conclusion: Clinicians should keep a broad differential for altered mental status patients. Sepsis 
patients should have antimicrobials initiated within one hour. Expedited diagnosis with three sets 
of blood cultures, echocardiography, and surgical consult should be completed in patients with 
suspected infective endocarditis for improved patient outcomes. Finally, clinicians should evaluate 
for septic emboli symptoms such as neurological deficits or respiratory symptoms. [Clin Pract Cases 
Emerg Med. 2026;10(3):403–407.]

Keywords: infective endocarditis; altered mental status; brain abscess; septic emboli; case report. 

INTRODUCTION
Infective endocarditis (IE) is associated with a high 

mortality rate (30%), with over one million cases diagnosed in 
2019 and an annual incidence of 13.8 cases per 100,000 
person years.1,2 Infective endocarditis involves infection on an 
endocardial surface of the heart such as the cardiac valves 
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(native or prosthetic), mural endocardium, septal defect, or 
indwelling cardiac device. It can be linked to underlying 
structural cardiac disease such as rheumatic or congenital 
heart disease. The most common pathogens are 
Staphylococcus, Streptococcus, and Enterococcus (about 80% 
of IE cases).1 Positive blood culture rate ranged from 45-79% 
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What do we already know about this clinical 
entity? 
Infective endocarditis (IE) is associated with high 
mortality (30%). 

What makes this presentation of disease 
reportable?
A 65-yr-old patient who presented with altered 
mental status was found to have septic cerebral 
emboli resulting from IE.

What is the major learning point?  
Clinicians should keep a broad differential for 
altered mental status patients. Sepsis patients should 
have antimicrobials initiated within one hour.

How might this improve emergency medicine 
practice?  
Expedited diagnosis with three sets of blood 
cultures, echocardiography, and surgical consult 
should be completed in patients with suspected IE.

in a comprehensive review. Noncardiac risk factors include 
older age, male sex, central catheter, intravenous (IV) drug 
use, immunosuppression, recent dental or surgical procedure, 
recent hospitalization, and hemodialysis.1

Diagnosis involves clinical findings, microbiological 
results, and imaging.2 Clinical examination can reveal fever 
(77% of cases as per the European Society of Cardiology 
EurObservational Research Programme European 
Endocarditis registry), new heart murmur (64%), congestive 
heart failure (27%), petechiae, Janeway lesions (painless 
macules on the palms/soles), Osler nodes (painful red lesions 
on the fingertips), Roth spots (small red-colored retinal 
hemorrhage with pale centers), and splenomegaly.1-3 Of 
patients with IE, 25% develop septic emboli, which can travel 
to the lungs (presenting with shortness of breath, cough, acute 
heart failure, etc) and brain (presenting with neurological 
deficits or altered mental status).1-3

We describe an emergency department (ED) patient with 
altered mental status and hypoglycemia found to have septic 
emboli and brain abscess from IE. 

CASE REPORT
A 65-year-old male with hypertension, emphysema, 

diabetes mellitus type 2, recent right foot gangrene, dementia, 
prior stroke, and methicillin sensitive Staphylococcus aureus 
(MSSA) bacteremia with endocarditis status post bioprosthetic 
aortic valve replacement one month prior presented to the ED 
from a skilled nursing facility with altered mental status. Per 
facility staff, he had missed breakfast and was found lying on 
the floor nonresponsive. He had not had a recent change in his 
insulin or other medications. He received intramuscular 
glucagon followed by 25 g IV dextrose by the paramedics for 
a low blood sugar of 52 mg/dL (reference range, 70-100 mg/
dL), after which he became responsive and coughed up 
secretions.3.5 Repeat blood glucose was 83 mg/dL. On ED 
arrival, his vital signs were as follows: blood pressure, 130/76 
mm Hg; heart rate, 88 beats per minute; respiratory rate, 18 
breaths per minute; oxygen saturation, 100% on room air; and 
he was hypothermic at 34.6 °C.

On physical examination, his recent sternotomy site was 
clean without purulent drainage or erythema. The examination 
revealed right lower lung lobe rales but no heart murmur. 
There was no abdominal tenderness, leg edema, or jugular 
venous distension. His chronic wound on the right foot was 
wrapped in clean dressings without increased drainage or foul 
odor. He did not have focal neurological deficits. He was 
awake and oriented to self, place, and date. Laboratory tests 
revealed the following: leukocytosis, 12.9x10^9/L (reference 
range, 4,500-11,000/mm^3); chronic anemia with hemoglobin 
8.9 g/dL (13.5-17.5 g/dL [males]); hematocrit 27.9% (41-
43%); and no electrolyte abnormalities or renal failure 
(creatinine 0.7 mg/dL [97–137 mL/min]). Chest radiography 
showed aspiration pneumonitis. His repeat blood glucose was 

low in the ED (10 mg/dL), and he was started on a dextrose 
10% infusion. 

Head computed tomography (CT), performed because of 
the patient’s altered mental status, revealed a right 
parietooccipital 2.5 × 2.0-cm centrally hypoechoic lesion 
suggestive of an abscess with surrounding edema (Image 1). 
Because of his history of IE, ill appearance, leukocytosis, and 
hypothermia, three blood culture specimens were obtained. 
Empiric therapy IV cefepime and vancomycin was initiated 
for bacteremia and sepsis.

He was admitted to the hospital for altered mental status 
and hypoglycemia. Brain magnetic resonance imaging with 
contrast confirmed multifocal septic emboli complicated by 
cerebritis and findings suspicious for developing multifocal 
abscess formation (Image 2). 

The most conspicuous lesions were in the posterior right 
frontal lobe and right parietooccipital region with mild-to-
moderate localized edema and mass effect but no midline 
shift. A burr hole craniotomy was performed that evening by 
the neurosurgery service using stereotactic neuronavigation 
(Brainlab) and volumetric evacuation of the brain abscess, 
which subsequently grew MSSA. He was transferred to the 
neurological intensive care unit for serial neurologic 
assessments and was initiated on levetiracetam 500 mg twice 
daily for seizure prophylaxis. Transthoracic echocardiogram 
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(TTE) with bubble study demonstrated a normal ejection 
fraction > 55%, moderate mitral regurgitation, well-seated 
bioprosthetic aortic valve with paravalvular thickening but no 
vegetative mass, and a trivial pericardial effusion. 

Chest CT angiogram with contrast did not show cardiac 
abnormalities, aortic root abscess, or pulmonary embolism. By 
cardiothoracic surgery recommendations, a transesophageal 
echocardiogram was not performed because there was no root 
abscess at the time of valve implant and the TTE had clear 
views of the valves; thus, they did not suspect recurrent IE. 
While blood cultures did not grow any bacteria, the brain 
abscess did grow MSSA from intraoperative cultures. By 
infectious diseases consult recommendations, the patient was 
continued on IV cefazolin for one week and discharged to a 
skilled nursing facility with IV nafcillin via a tunneled catheter 
for central nervous system septic emboli to complete a 
four-week antibiotic course.

DISCUSSION
Emergency physicians should keep a broad differential 

diagnosis for patients with altered mental status. They should 
perform a thorough clinical examination including full 
neurologic testing for focal deficits, which can localize to 
specific affected areas of the brain or spinal cord. The 1-year, 
5-year, and 10-year mortality rates of patients with sepsis and 
IE are high (22.7%, 37.5%, and 48.5%, respectively).4 
Clinicians should have heightened suspicion for sepsis in 
undifferentiated patients, since early antibiotic treatment 

within one hour significantly reduces morbidity and mortality.5 
Patients who present with hypoglycemia, hypothermia, 
confusion, or chills can be exhibiting signs of systemic 
infection or sepsis.5 

In patients with IE, physicians should look for clinical 
signs of symptomatic embolic complications such as 
neurological changes with central nervous system)
involvement or shortness of breath or hypoxia with pulmonary 
involvement (25% of IE cases had emboli in a comprehensive 
review).1,2 Because the patient had altered mental status, 
neuroimaging was performed to evaluate for potential causes 
such as hemorrhage, mass, infarction, or infection. The most 
common emboli from IE are cerebral (occurring in 25% of 
cases and diagnosed in this patient), pulmonary (6.4%), 
splenic (5.7%), renal (2.5%), hepatic (0.5%), and peripheral 
(3%).1,6,7 Rates are higher in patients with a pacemaker (23%) 
or prosthetic valve (44-47%).6,7 Although the patient did not 
report any visual changes, headache, or vomiting, the brain 
lesions were localized to the parietooccipital region. A more 
comprehensive visual examination or formal ambulatory gait 
testing may have potentially detected the occipital lobe 
involvement of the abscess. 

Patients can also develop cardiac complications from IE 
including heart block (3-8%) or a paravalvular abscess 
(12%). Right-sided IE is more likely to cause pulmonary 
septic emboli, whereas left-sided IE causes brain emboli 
based on blood circulatory pathways. Pathologic diagnosis is 
the gold standard. Patients with underlying structural heart 

 
Image 1. Axial computed tomography head image showing a 2.5 
centimeter hypodense lesion in the right parietooccipital lobe with 
increased hypodensity in the right perirolandic region, concerning 
for cerebritis and possible intracranial abscess (white arrows).

 
Image 2. Axial fluid attenuated inversion recovery brain magnetic 
resonance image showing increased T2-weighted signal in the 
posterior right frontal lobe and right parietal-occipital region with 
mild to moderate localized edema and mild mass effect but no 
midline shift, suspicious for multifocal brain abscess (white arrows).



Clinical Practice and Cases in Emergency Medicine	 406	 Volume 10, No. 3: August 2026

AMS in ED Patient with Cerebral Septic Emboli from Infective Endocarditis	 Theophanous et al.

disease or artificial valves are susceptible to culture negative 
bacteria of the HACEK group (Haemophilus, 
Aggregatibacter, Cardiobacterium, Eikenella corrodens, and 
Kingella). Immunosuppressed individuals may have fungal 
infections.1,3 Transesophageal echocardiography is the gold 
standard radiographic modality for IE diagnosis, although 
noninvasive TTE is typically performed first to detect 
vegetations, as was done in this patient case (specificity > 
90% and sensitivity 75%). Cardiac CT can assess 
paravalvular and periprosthetic complications.1,3,6,7

The updated 2023 Duke–International Society for 
Cardiovascular Infectious Diseases criteria have high 
sensitivity (84%) for IE diagnosis.3 Definite IE is defined by 
pathologic confirmation or clinically as meeting (1) two major 
criteria (microbiology, diagnostic imaging, or surgical); (2) 
one major criterion and three minor criteria; or (3) five minor 
criteria (Table 1).3 

Intravenous antibiotics should be initiated after blood 
cultures are drawn in high-risk patients with high clinical 
suspicion for improved clinical outcomes, with a treatment 
duration of four to six weeks in confirmed cases.1,2 Per sepsis 
criteria, antibiotics should be started within 60 minutes of ED 
presentation.5 With early and adequate treatment, survival 
rates are good (85-90% at 1 year and 70-80% at 5 years). 
Infective endocarditis can recur at rates between 2-9%. 
Treatment for relapse involves another four to six weeks of IV 
antibiotics per the American Heart Association IE guidelines, 
with consideration of cardiac surgery if source control is 
needed.2 Table 2 highlights the main educational points 
regarding ED management of sepsis, IE, and altered mental 
status related to this patient’s care.5,8,9 

CONCLUSION
Our patient was treated for cerebral septic emboli and 

cerebritis as a complication of recent infective endocarditis with 
four weeks of intravenous antibiotics. Clinicians should draw 
three blood culture sets in cases of suspected IE, obtain 
transthoracic echocardiogram or transesophageal 
echocardiogram for diagnostic imaging confirmation, and 
initiate antimicrobials within one hour in patients meeting 
sepsis criteria for optimal patient outcomes. Also, clinicians 
should evaluate for septic emboli symptoms such as 
neurological deficits with central nervous system involvement 
and respiratory symptoms with lung involvement in IE patients.
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Review Board approval, nor patient consent for publication of this 
case report. Documentation on file. 
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Table 1. Summary of the 2023 Duke–International Society for Cardiovascular Infectious Diseases criteria for diagnosis of infective 
endocarditis. 
Clinical criteria Microbiology Diagnostic imaging Surgical/pathological
Major criteria 2 or 3 positive blood culture sets with the same 

organism
Vegetation or mass visualized on 
echocardiography or cardiac computed 
tomography

Active endocarditis 
identified by vegetation 
sample

Positive polymerase chain reaction test 
for Coxiella burnetii, Bartonella species, or 
Tropheryma whipplei from blood

Abnormal metabolic activity on positron 
emission computed tomography with 
18F-fluorodeoxyglucose

Direct visualization 
of IE from surgical 
specimen

Minor criteria New cardiac murmur, fever, vascular 
phenomena (arterial emboli, septic pulmonary 
infarcts, cerebral or splenic abscess, mycotic 
aneurysm, intracranial hemorrhage, conjunctival 
hemorrhages, Janeway lesions, purulent 
purpura), predisposing factors (previous 
history of IE, prosthetic valve or valve repair, 
congenital heart disease, moderate-severe 
valve regurgitation or stenosis, endovascular 
intracardiac implantable device, hypertrophic 
obstructive cardiomyopathy, injection drug use)

IE, infective endocarditis.
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Table 2. Main educational points for emergency department management of sepsis and septic shock, infective endocarditis, and altered 
mental status in adult patients. 
Causes of illness Laboratory diagnostics Imaging diagnostics Treatment
Sepsis/septic shock:  
Urinary tract/renal 
infection, pneumonia, 
osteomyelitis, bloodstream 
or central nervous system 
infection

•	Send two sets of blood 
cultures within 1 hour

•	Urine test
•	Consider respiratory 

specimen or viral swab

Computed tomography or 
radiographs

•	Initiate broad spectrum IV 
antibiotics within 1 hour of ED 
arrival

•	IV fluids (30cc/kg unless 
contraindicated)

•	Vasopressors to maintain mean 
arterial pressure  
(> 65 mm Hg)

Infective endocarditis:  
native valve with 
deformity, implanted 
cardiac hardware.
Septic emboli to brain, 
lung, renal, spleen, liver, 
or peripheral

Send three sets of blood 
cultures

•	Transthoracic echocardiogram 
(TTE); then transesophageal 
echocardiogram if high clinical 
suspicion or high-risk TTE 
features to detect complications

•	XR/CT/MRI of head, chest or 
abdomen, or extremities based 
on clinical suspicion for septic 
emboli

•	Source control with surgery or 
removal of hardware

•	Total duration of 4-6 weeks IV 
antibiotics

Altered mental status: 
from CNS infection, 
toxidrome, medications,  
or neurological process

•	Add toxicology screens
•	Review medication adverse 

effects or polypharmacy
•	Consider lumbar puncture 

after head imaging
•	Evaluate for focal 

neurological deficits in 
cases of suspected stroke or 
intracranial hemorrhage

CT or MRI of the brain •	IV antibiotics and fluids in cases 
of infection

•	Adjust medications if needed
•	Treat toxidrome as indicated by 

poison control center
•	Thrombolytics or interventional 

treatment for stroke
•	Hemorrhage reversal or 

neurosurgical intervention

CT, computed tomography; CNS, central nervous system; IV, intravenous; MRI, magnetic resonance imaging; XR, radiograph; ED, 
Emergency Department; mmHg, millimeters of mercury; cc/kg, cubic centimeters per kilogram.
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Introduction: Duloxetine, a serotonin-norepinephrine reuptake inhibitor, is commonly prescribed 
for depression, anxiety, and neuropathic pain. Although rare, duloxetine has been associated 
with hepatotoxicity. 

Case Report: We present the case of a 61-year-old male with multiple comorbidities who developed 
significant transaminitis two months after initiation of duloxetine therapy.

Conclusion: Emergency physicians should be cognizant of duloxetine-induced liver injury, 
particularly in patients with increased risk factors who present with unexplained liver injury. [Clin 
Pract Cases Emerg Med. 2026;10(3):408–410.]

Keywords: duloxetine; transaminitis; liver injury; case report. 

INTRODUCTION
Duloxetine is a serotonin-norepinephrine reuptake inhibitor 

frequently used in the management of depression, generalized 
anxiety disorder, fibromyalgia, and diabetic peripheral 
neuropathy.1 Shortly after its Food and Drug administration 
(FDA) approval in 2004, post-marketing surveillance revealed 
reports of hepatotoxicity, ranging from mild liver enzyme 
elevation to severe hepatocellular injury with jaundice.1 Risk 
factors may include alcohol use, pre-existing liver disease, 
polypharmacy, and drug interactions.1 While there have been 
published case reports and series of duloxetine-induced liver 
injury,2-7 none have appeared in the emergency medicine 
literature. Here, we present a case of acute transaminitis 
associated with duloxetine, presenting to a community emergency 
department (ED). 

CASE REPORT
A 61-year-old male with a past medical history significant for 

type 1 diabetes, hypertension, coronary artery disease, remote 
bilateral below-the-knee amputations from gangrene while on 
vasopressors for diabetic ketoacidosis, remote cholecystectomy, 
hypothyroidism, celiac disease, anxiety, and depression presented 
to a community ED for elevated liver function tests. The patient 
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had recently established care at a tertiary-care celiac disease 
clinic, where routine laboratory tests were performed days in 
advance of his first intake appointment, with results available on 
the day of presentation. He was referred to the ED because of the 
abnormal blood work. 

His aspartate aminotransferase (AST) was 4,260 U/L 
(reference range, 8-48 U/L), and alanine aminotransferase (ALT) 
was 3,050 U/L (7-55 U/L). Alkaline phosphatase was 227 U/L 
(40-130 U/L). Total bilirubin was not tested. Other than his 
chronic diarrhea, attributed to celiac disease, and his chronic 
phantom- limb pain, the patient denied any physical complaints. 
He specifically denied abdominal pain, nausea, vomiting, or 
jaundice. He manages his diabetes with an insulin pump and 
takes acetaminophen 1,000 mg nightly. He had taken the once 
nightly acetaminophen for years for his phantom limb pain. He 
denied any additional dosages or taking other acetaminophen-
containing products, and acetaminophen level resulted < 5 μg/mL 
(reference range, < 10 μg/mL). Other medications included 
aspirin, amlodipine, levothyroxine, methylphenidate, metoprolol, 
rosuvastatin, ticagrelor, and valsartan. Of note, the patient 
mentioned that he was started on duloxetine approximately two 
months earlier for depression. Duloxetine was initiated at 20 mg 
daily and increased monthly at 20 mg increments until the patient 
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What do we already know about this clinical entity? 
There are case reports of hepatotoxicity from 
duloxetine. The latency period is wide and the risk is 
greatest in patients with underlying liver disease or 
those taking other hepatotoxic substances.

What makes this presentation of disease reportable?
This is the first report of duloxetine hepatotoxicity in 
the emergency medicine literature.

What is the major learning point?  
The Roussel Uclaf Causality Assessment Method 
(RUCAM) is a scoring system used to determine the 
likelihood that a liver injury is due to a specific 
medication. It takes into account the timing of drug 
initiation, concomitant use of hepatotoxic substances, 
and alternative causes of liver injury.

How might this improve emergency medicine 
practice?  
Emergency medicine physicians should consider 
duloxetine as a possible etiology of transaminits.

reached 60 mg daily. His last dose was the day before he 
presented to the ED. He rarely drank alcohol (< 1 drink per week) 
and denied ingestion of mushroom or other toxins. On arrival, he 
was afebrile and hemodynamically stable. His physical exam was 
unremarkable with no jaundice, scleral icterus, or abdominal 
tenderness. 

The case was discussed with the hepatology service at our 
tertiary-care referral center with plans for transfer once a bed 
became available. We considered other etiologies of transaminitis 
including acetaminophen, ethanol, mushrooms, viral and 
autoimmune hepatitis, and gallbladder disease. Lab work was 
repeated in the ED five days after the initial labs, and showed a 
normal complete blood count; normal electrolytes; creatinine 1.07 
(reference range, 0.6-1.3 mg/dL); blood sugar 157 (65-99 mg/
dL); AST 132 U/L (10-40 U/L); ALT 619 U/L (10-40 U/L); total 
bilirubin 0.5 mg/dL (0.2-1.3 mg/dL); and international 
normalized ratio 1.0 (0.9-1.1). An ultrasound of the right upper 
quadrant showed hepatic steatosis but was otherwise normal. In 
addition, the hepatology service ordered tests to rule out viral and 
auto-immune hepatitis, which resulted days later. These included 
viral hepatitis panel, Epstein-Barr virus (EBV) antibodies, liver 
kidney microsomal antibody, and antinuclear antibody. These 
tests were negative, except for an elevated EBV immune globulin 
G, indicating prior infection.

Given the timing of initiation, dose titration, and absence of 
other etiologies, duloxetine-induced hepatotoxicity was suspected 
in the ED. Duloxetine was discontinued. Due to crowding at the 
tertiary-care referral hospital, a bed never became available for 
our patient. He was eventually discharged from the ED with 
outpatient follow-up.

DISCUSSION
Duloxetine is metabolized primarily by cytochrome P450 

family 1 subfamily A member 2 (CYP1A2) and CYP2D6.1 
Hepatotoxicity is hypothesized to result from drug-drug 
interactions. Risk is higher in patients with alcohol use or 
underlying liver disease; therefore, duloxetine should be avoided 
in these populations.8 

Case reports describe a wide latency period, with 
hepatoxicity occurring within three days of dose escalation or 
over five months after initiation.2-4 It can also occur in patients 
who have been maintained on the same regimen for years but are 
taking concomitant hepatotoxic medications.5 Most cases involve 
hepatocellular injury with marked transaminase elevation and, in 
some instances, jaundice or coagulopathy.2-7 Symptoms 
commonly reported include fatigue, anorexia, abdominal pain, or 
malaise, although our patient remained asymptomatic.2-7 

The Roussel Uclaf Causality Assessment Method (RUCAM) 
is a scoring system used to determine the likelihood that a liver 
injury is due to a specific medication.9 It considers the time of 
drug initiation to liver injury, the response to discontinuing the 
suspected drug, risk factors such as age and alcohol use, 
concomitant use of hepatotoxic drugs or herbs, alternative causes 

of liver injury such as viral hepatitis, biliary obstruction, 
autoimmune liver disease, known information on a drug’s 
hepatotoxicity, and response to unintentional re-exposure (if 
applicable).9 Our patient scored eight on RUCAM, which 
indicates it was probable that duloxetine caused the liver injury 
(+2 for time of onset, +3 for decrease in ALT level > 50% within 
8 days, +1 for > 55 years, –2 for concomitant acetaminophen use, 
+2 for exclusion of other causes of liver injury, +2 for known 
hepatotoxicity of duloxetine).

Our patient presented with liver function test abnormalities 
approximately two months after duloxetine initiation. His 
duloxetine regimen, 60 mg daily, is consistent with previously 
published cases of duloxetine- induced liver injury.2-4, 6,7 No 
alternative causes of liver injury were identified, raising concern 
for drug-induced liver injury. Current treatment focuses on the 
discontinuation of duloxetine and supportive care.1 In most 
published reports, liver enzymes improve within days to weeks 
after drug discontinuation.2,3 Severe cases may require 
hospitalization, but fulminant hepatic failure is rare.4,6 

This case highlights the importance of monitoring liver 
function in patients on duloxetine, especially during the first 
months of therapy or after dose titration. Clinicians should 
maintain a high index of suspicion when evaluating unexplained 
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transaminitis in patients taking duloxetine.

CONCLUSION
We report a case of significant transaminitis occurring two 

months after initiation and titration of duloxetine in a patient with 
multiple comorbidities. Discontinuation of duloxetine resulted in 
laboratory improvement. This case reinforces the need for careful 
monitoring of liver function in patients receiving duloxetine, 
particularly those with additional risk factors. Emergency 
physicians need to be aware of duloxetine as a possible culprit in 
patients with transaminitis.
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Review Board approval, nor patient consent for publication of this 
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Case Presentation: A one-year-old girl presented with acute-onset dyspnea persistent for two days 
and recurrent choking episodes. Physical examination revealed stridor and sub-costal retractions. 
Despite initial treatment with inhaled nebulized epinephrine, stridor persisted. Lateral chest radiography 
finding indicated tracheal stenosis. Contrast-enhanced neck and chest computed tomography 
(CT) showed an aberrant right subclavian artery compressing the esophagus posteriorly, causing 
esophageal stenosis with associated food residue accumulation. The proximally dilated portion of 
the esophagus caused mass effect with compression of the trachea, resulting in tracheal stenosis. 
Despite medical management, the patient experienced recurrent stridor and could only swallow liquids. 
Therefore, surgical translocation of the right subclavian artery to the right common carotid artery was 
performed. Postoperatively, the patient swallowed age-appropriate food, and the stridor resolved.

Discussion: The most common cause of stridor in children is viral croup, which is typically treated 
with nebulized epinephrine and corticosteroids in moderate to severe cases. However, recurrent 
or persistent stridor with dysphagia should raise concern for vascular anomalies (eg, aberrant right 
subclavian artery), bacterial tracheitis, epiglottitis, retropharyngeal abscess, foreign body aspiration, 
mediastinal tumors, or other compressive pathologies. Early symptomatic presentation with dysphagia 
and stridor in young children is unusual, as aberrant right subclavian artery symptoms typically develop 
after age 40. When clinical presentation deviates from typical croup, particularly if associated with 
dysphagia, ultrasound, magnetic resonance imaging, or contrast-enhanced CT can identify vascular 
anomalies. Surgical intervention is indicated for symptomatic aberrant right subclavian artery when 
symptoms persist despite medical management (nutrition monitoring, feeding support, airway support, 
and growth assessment). [Clin Pract Cases Emerg Med. 2026;10(3):411–413.]

Keywords: aberrant right subclavian artery; dysphagia; pediatric emergency; stridor; vascular ring. 

CASE PRESENTATION
A one-year-old girl presented to the emergency 

department with acute-onset dyspnea persistent for two days, 
which developed after eating. Over the preceding two weeks, 
she had experienced recurrent episodes of choking while 
eating, accompanied by stridor and respiratory distress. 
Physical examination revealed prominent stridor and subcostal 
retractions that worsened during crying, with oxygen 
saturation maintained at 98% on room air and a respiratory 
rate of 24 breaths per minute. Following nebulized 

Aichi Children’s Health and Medical Center, Division of Pediatric Emergency 
Medicine, Morioka-cho, Obu City, Aichi, Japan

epinephrine inhalation, the symptoms temporarily improved, 
but the stridor persisted. Lateral plain chest radiography 
revealed tracheal stenosis (Image 1).

Contrast-enhanced neck and chest computed tomography 
(CT) was performed, revealing an aberrant right subclavian 
artery compressing the esophagus posteriorly, causing 
esophageal stenosis and accumulation of food residues above 
the stenotic segment of the esophagus (Image 2 and 3). 

The patient was treated with nebulized epinephrine and 
intravenous dexamethasone; however, she could only tolerate 
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What do we already know about this clinical 
entity? 
Aberrant right subclavian artery is the most 
frequent congenital anomaly of the aortic arch.

What is the major impact of the image(s)?
Contrast-enhanced computed tomography 
shows a retroesophageal aberrant right 
subclavian artery causing esophageal stenosis.

How might this improve emergency 
medicine practice?  
Persistent or recurrent stridor with 
dysphagia in children should prompt 
consideration of vascular anomalies and use 
of appropriate imaging.

Image 1. Lateral plain chest radiograph showing tracheal stenosis 
in a toddler who presented with acute-onset dyspnea (arrow).

 

 Image 2. Sagittal contrast-enhanced computed tomography 
image shows tracheal stenosis (T) due to a dilated esophagus (E) 
that had expanded because of food residue accumulation above 
the esophagus segment, which is compressed by an aberrant 
right subclavian artery (arrow).

 
Image 3. Three-dimensional computed tomography image 
showing tracheal stenosis (T) and an aberrant right subclavian 
artery traversing dorsally (arrow).

liquids and continued to experience recurrent stridor. 
Therefore, surgery was performed to translocate the right 
subclavian artery to the right common carotid artery. 
Postoperatively, she was able to swallow age-appropriate 
food, and the stridor resolved.
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DISCUSSION
Aberrant right subclavian artery is the most frequent 

congenital anomaly of the aortic arch, with a prevalence of 
approximately 1% in the general population.1 Although only 
approximately 5% of patients become symptomatic, an 
aberrant right subclavian artery can compress adjacent 
structures, such as the esophagus and trachea, resulting in 
dysphagia lusoria (34%), dyspnea (25%), chest pain (16%), 
cough (8%), and upper limb claudication (5%).1,2

In our case, the aberrant right subclavian artery followed a 
retroesophageal course, which is the most common, directly 
compressing the esophagus followed by the trachea, explaining 
the patient’s combined dysphagia and stridor.1 Early symptomatic 
presentation with both dyspnea and dysphagia is unusual in 
young children.2 Symptoms typically develop after age 40 when 
aortic wall rigidity increases because of atherosclerosis.1 

Croup is the most common cause of pediatric stridor. It is 
typically treated with epinephrine inhalation and, in moderate 
to severe cases, with systemic corticosteroid administration.3 
However, recurrent or persistent stridor with dysphagia should 
raise concern for vascular anomalies (eg, aberrant right 
subclavian artery), bacterial tracheitis, epiglottitis, 
retropharyngeal abscess, foreign body aspiration, mediastinal 
tumors, or other compressive pathologies.3,4 

When the clinical presentation deviates from typical croup 
manifestations, particularly with dysphagia, physicians should 
consider plain chest radiography, including posterior-anterior 
and lateral views, followed by ultrasonography, magnetic 
resonance imaging, or contrast-enhanced CT.2 Prior to 
imaging, airway patency and adequate ventilation must be 
assessed. Contrast-enhanced CT is essential to identify 
vascular anomalies and guide management planning. 

For symptomatic aberrant right subclavian artery, initial 
medical management includes nutrition monitoring, feeding 
support (eg, nasogastric tube), airway support, and growth 
assessment.2 Surgical treatment, particularly subclavian artery 
translocation by pediatric cardiovascular surgeons, is indicated 
for symptomatic aberrant right subclavian artery when 
dysphagia with progressive weight loss or significant stridor 
persist despite medical management.2,5 Untreated cases are 
associated with recurrent pneumonia, obstructive emphysema, 
and aortic dissection in adulthood.1 
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Case Presentation: A 28-year-old woman was brought to the emergency department after being 
found collapsed at home. Because she was unable to provide a history, contextual bedside clues 
were important during the initial assessment. Bright yellow granular material with a medicinal 
odor was noted adherent to her hair. This unusual finding raised suspicion of overdose with an 
acetaminophen-containing over-the-counter (OTC) cold medication. Her serum acetaminophen 
concentration was elevated at 135 micrograms per milliliter, and N-acetylcysteine was promptly 
administered. She did not develop hepatic injury and was discharged after recovery.

Discussion: This case highlights the diagnostic value of visible bedside clues when history is initially 
unavailable. The yellow residue was not pathognomonic, and no chemical analysis of the material 
was performed. However, in the context of the increasing incidence of overdoses involving OTC 
medications in Japan, especially among young women, the finding was clinically sufficient to raise 
suspicion for possible ingestion of an OTC combination cold medication containing acetaminophen. 
This mattered because it directly prompted serum acetaminophen measurement and timely antidotal 
treatment with N-acetylcysteine, which can prevent or mitigate acetaminophen-induced liver injury. 
[Clin Pract Cases Emerg Med. 2026;10(3):414–416.]

Keywords: acetaminophen; overdose; over-the-counter cold medication; poisoning; altered mental status.

CASE PRESENTATION
A 28-year-old woman with no significant medical history 

was found collapsed at home and brought to the emergency 
department. On arrival, her Glasgow Coma Scale score was 9 
(E3, V1, M5). Her vital signs were as follows: heart rate, 100 
beats per minute; blood pressure, 120/70 millimeters of 
mercury; respiratory rate 14 breaths per minute; oxygen 
saturation, 100% on room air; and temperature 36.8 °Celsius.

Physical examination was otherwise unremarkable except 
for impaired consciousness. There were no external signs of 
trauma. Skin examination revealed no rash, flushing, 
diaphoresis, or jaundice. Neurologic examination showed 
impaired consciousness without obvious focal deficits. 
Abdominal examination was soft and nontender.

Several hours were thought to have elapsed since 
ingestion. Because the patient was unable to provide a history, 
contextual clues became important during the initial 

Asahi General Hospital, Department of Emergency Medicine, Chiba, Japan

assessment. Bright yellow granular material with a medicinal 
odor was noted adherent to her hair (Image 1). In the Japanese 
clinical context, this finding raised suspicion of overdose with 
an acetaminophen-containing over-the-counter (OTC) 
combination cold medication.1,² Laboratory testing showed an 
elevated serum acetaminophen concentration of 135 
micrograms per milliliter (μg/mL) (reference range, 10-30 μg/
mL). Initial lab studies showed no evidence of hepatic injury, 
with aspartate aminotransferase 31 U/L (10–40 U/L) and 
alanine aminotransferase 21 U/L (7–56 U/L). Electrolyte 
abnormalities included potassium 2.3 mEq/L (3.5–5.0 mEq/L) 
and phosphorus 0.7 mg/dL (2.5–4.5 mg/dL). N-acetylcysteine 
was promptly administered.

Subsequently, an empty box of the suspected medication 
was identified as Estac Gold A, an OTC combination cold 
medication containing acetaminophen (Image 2).³ Based on 
the remaining packaging and available information, the 
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What do we already know about this clinical 
entity? 
Overdose of over-the-counter (OTC) cold 
medication containing acetaminophen is 
common in Japan. 

What is the major impact of the image(s)?
Presence of yellow granular material in the 
patient’s hair is a clue to recent ingestion/
emesis of acetaminophen-containing OTC 
cold medicine.

How might this improve emergency 
medicine practice?  
Recognizing visual clues may prompt earlier 
suspicion of overdose, focused evaluation, 
acetaminophen testing, and timely treatment.

estimated ingested acetaminophen dose was approximately 10 
grams. The patient did not develop hepatic injury, returned to 
baseline mental status over the following several days, and 
was discharged with outpatient psychiatric follow-up.

DISCUSSION
The educational value of this case lies not in the 

specificity of a single residue but in the diagnostic role of 
visible bedside clues when history is initially unavailable. In 
Japan, overdose and misuse of OTC medications have become 
increasingly important clinical problems, particularly among 
young patients and women. Recent Japanese studies from 
emergency and psychiatric settings have highlighted the 
growing burden of overdose and abuse involving antipyretic 
analgesics, cold remedies, antitussives, and related OTC 
products.¹˒² In this epidemiologic context, early suspicion of 
an acetaminophen-containing OTC combination cold 
medication in this patient was clinically reasonable.

The yellow residue was not pathognomonic for a specific 
product, and no chemical analysis of the material was 
performed. Rather, the bright yellow, medication-like residue 
was interpreted as an early bedside clue suggesting possible 
ingestion of an acetaminophen-containing OTC combination 
cold medication. Later identification of an empty box of Estac 
Gold A and confirmation of an elevated serum acetaminophen 
concentration supported this clinical impression.³ The material 
may have represented medication residue, including partially 
dissolved tablet material deposited in the hair during emesis.

This distinction matters clinically. In acetaminophen 
overdose, early recognition can directly influence management 
by prompting serum acetaminophen testing and timely 
antidotal treatment with N-acetylcysteine, which can prevent 

or mitigate acetaminophen-induced liver injury and 
progression to liver failure.⁴ In this case, the visual finding did 
not establish the diagnosis; however, it narrowed the early 
differential diagnosis and contributed to prompt action before 
hepatic injury developed.

Visible residue on the patient or in the surrounding 
environment may, therefore, provide clinically useful 
information during the initial evaluation of undifferentiated 
altered mental status, particularly when history is unavailable. 
Such findings should be interpreted cautiously and in 
conjunction with standard history, examination, lab testing, 
and toxicologic assessment. To our knowledge, this is the first 
report describing visible medication material in the hair as a 

 
Image 1. Bright yellow granular material adherent to the hair of a 
patient with impaired consciousness, which provided a bedside 
clue to suspected acetaminophen overdose from over-the-counter 
cold medication.

 Image 2. Empty packaging of Estac Gold A, an over-the-counter 
combination cold medication that contains acetaminophen.
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bedside clue to acetaminophen-containing OTC cold 
medication overdose.
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Case Presentation: An 83-year-old man with a history of left corneal transplant presented to 
the emergency department with several days of left eye pain, redness, and tearing. Visual acuity 
was 20/50 in the right eye and bare light perception in the left eye. Intraocular pressure was 15 
millimeters fo mercury in the right eye and unobtainable in the left. The left conjunctiva and sclera 
were injected, and slit-lamp examination revealed a full-thickness corneal perforation with corneal 
haze in the transplanted cornea. We placed a rigid eye shield, provided systemic analgesia, kept the 
patient nil per os, and obtained urgent ophthalmology consultation.

Discussion: Corneal perforation is a full-thickness corneal defect that disrupts globe integrity 
and allows aqueous leakage. It may result from infection, ocular surface disease, autoimmune 
disorders, trauma, or prior keratoplasty, with graft–host junction instability representing a key risk 
factor. Diagnosis is clinical, based on visible perforation, a positive Seidel test, or anterior chamber 
shallowing. [Clin Pract Cases Emerg Med. 2026;10(3):417–418.]

Keywords: corneal perforation; emergency department; corneal transplant; case report.

CASE PRESENTATION
An 83-year-old male with a history of left corneal 

transplant presented to the emergency department (ED) with 
left eye pain, redness, and tearing for several days. Visual acuity 
was 20/50 in the right eye (OD) and bare light perception in 
the left eye (OS). Intraocular pressure was 15 mm Hg OD and 
unobtainable OS. We initially attempted tonometry before the 
corneal perforation was fully appreciated. Once we identified a 
visible full-thickness corneal perforation, further measurement 
was deferred because of concern for worsening ocular injury. 
The left conjunctiva and sclera were injected. The left cornea 
had a full-thickness perforation with haziness (Image). 

DISCUSSION
Corneal perforation is a full-thickness corneal defect that 

disrupts globe integrity and allows aqueous leakage. It results 
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Image. Photograph of the left eye showing opacified cornea 
with circumferential neovascularization. The white arrowheads 
highlight a central full-thickness corneal perforation.
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What do we already know about this 
clinical entity? 
Corneal perforation is a rare but 
vision-threatening emergency that may 
be subtle and requires rapid recognition 
to prevent permanent vision loss.

What is the major impact of the 
image(s)?
This image highlights a visible corneal 
perforation, an uncommon but critical 
finding that emergency physicians must 
recognize immediately. 

How might this improve emergency 
medicine practice?  
Early recognition of visible corneal 
perforation can expedite ophthalmology 
consultation and help avoid 
contraindicated tonometry.

from progressive stromal and collagen breakdown, leading 
to corneal tissue loss and aqueous leakage. Common causes 
include infection, ocular surface disease, autoimmune disorders, 
trauma, or prior corneal transplantation. The incidence of corneal 
perforation in the ED is 0.67 per 1,000,000 people.1 Patients 
typically present with acute pain, photophobia, and blurry 
vision. Diagnosis is clinical and can be made by identifying a 
visible perforation, a positive Seidel test (where fluorescein dye 
reveals aqueous leakage as a streaming dilution of the dye), 
or a shallowing of the anterior chamber depth relative to the 
unaffected eye, suggesting loss of aqueous humor.2

In the ED, corneal perforation should be managed as an 
open-globe injury. Physicians should avoid pressure on the 
eye, place a rigid eye shield, control pain, and obtain urgent 
ophthalmology consultation for definitive management. 
Computed tomography can be considered if an intraocular 
foreign body is suspected. Definitive management is guided 
by the size and location of the defect, which ranges from tissue 
adhesive for small perforations to corneal grafting for larger 
or more complex cases. Long-term vision may be limited by 
scarring, graft failure, irregular astigmatism, or glaucoma.3

Patient consent has been obtained and filed for the publication of 
this case report.
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Case Presentation: A 62-year-old male presented to the emergency department with a three-day 
history of right knee, calf, and foot pain following a bout of prolonged crouching while gardening. The 
physical examination revealed a cold and pale foot with absent pulses. A point-of-care ultrasound 
(POCUS) performed at bedside revealed a thrombosed popliteal artery aneurysm. A heparin infusion 
was initiated, and vascular surgery was consulted. Subsequent imaging confirmed the diagnosis of a 
thrombosed popliteal artery aneurysm with thrombus extension into the superficial femoral artery. The 
patient underwent a femoropopliteal bypass, resulting in successful revascularization of the limb.

Discussion: While POCUS is a well-established imaging modality for the diagnosis of deep vein 
thrombosis, its utility in diagnosing acute peripheral arterial pathologies is less well-known. This case 
demonstrates how prompt bedside POCUS evaluation can circumvent potential delays associated 
with traditional imaging such as computed tomography angiography, allowing for expedited surgical 
consultation and timely therapeutic and procedural intervention. This case highlights the potential 
role of POCUS in the rapid diagnosis of acute limb ischemia from arterial thrombosis in the acute 
care setting. [Clin Pract Cases Emerg Med. 2026;10(3):419–420.]

Keywords: popliteal artery aneurysm thrombosis; point-of-care ultrasound; arterial thrombosis; 
acute limb ischemia; vascular emergency.

CASE PRESENTATION
A 62-year-old man presented to the emergency department 

(ED) with a three-day history of escalating pain in his right knee, 
calf, and foot. The pain initially began behind his right knee after a 
prolonged period of crouching while gardening. Over the 
subsequent 72 hours, the discomfort progressively worsened, 
radiating distally down his calf and into his foot, which prompted 
his visit to the ED. On physical examination, the right lower 
extremity was cold, exhibited significant pallor, and had decreased 
sensation. Dorsalis pedis and posterior tibial pulses could not be 
palpated, and a pulse Doppler also failed to detect any audible flow.

Given the limb’s appearance on physical examination, an 
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acute arterial pathology was highly suspected. An emergency 
physician immediately performed point-of-care ultrasound 
(POCUS) beginning in the popliteal fossa, which revealed a 
fusiform popliteal artery aneurysm with no Doppler flow (Video 
1). A thrombus was found to extend to the right superficial 
artery on subsequent images (Videos 2 and 3). An intravenous 
infusion of unfractionated heparin was initiated, and vascular 
surgery was consulted emergently. Computed tomography 
angiography of the right lower extremity was confirmatory. The 
patient underwent emergent right femoropopliteal bypass 
surgery, which resulted in successful revascularization and 
preservation of the right lower extremity.
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What do we already know about this clinical 
entity? 
Popliteal artery aneurysm thrombosis is a 
vascular emergency that can cause acute 
limb ischemia and requires rapid diagnosis 
to prevent limb loss.

What is the major impact of the image(s)?
The images demonstrate the utility of point-
of-care ultrasound (POCUS) in identifying 
aneurysmal dilation and thrombus.

How might this improve emergency 
medicine practice?  
Prompt POCUS evaluation allows for 
expedited surgical consultation and earlier 
anticoagulation by bypassing delays from 
traditional imaging.

DISCUSSION
Popliteal artery aneurysm thrombosis is a vascular 

emergency that can result in acute limb ischemia if not promptly 
recognized. Point-of-care ultrasound provides a rapid, bedside 
diagnostic tool that can guide early management. Using a 
high-frequency linear probe, the popliteal fossa is scanned in 
both transverse and longitudinal planes. A normal popliteal 
artery should appear as a round, anechoic, pulsatile structure, 
with color Doppler demonstrating laminar flow. In the setting of 
an aneurysm, the vessel diameter is dilated beyond 2 cm, often 
with mural thrombus visible as echogenic material within the 
lumen. Complete thrombosis is suggested by absence of color 
Doppler flow within the aneurysmal segment, while partial 
thrombosis may reveal heterogeneous echogenic areas 
interspersed with residual flow channels. Spectral Doppler can 
further demonstrate dampened, monophasic, or absent 
waveforms distal to the occlusion, supporting the diagnosis of 
impaired arterial perfusion.

The accuracy of POCUS is well documented for certain 
vascular pathologies such as deep vein thrombosis, and 
POCUS is particularly valuable in differentiating thrombotic 
occlusion from embolic phenomena or nonaneurysmal 
peripheral arterial disease.1 The lack of established guidelines 
for POCUS use in arterial thrombosis highlights a current gap 
in emergency medicine practice. Nonetheless, prior case 
reports have demonstrated the utility of POCUS in detecting 
acute peripheral arterial pathologies.2-4 Bedside detection 
allows for expedited vascular surgery consultation, early 
initiation of anticoagulation, and timely revascularization 
planning. While computed tomography angiography remains 
the gold standard, POCUS offers a rapid, noninvasive, and 
repeatable method for identification of popliteal artery 
aneurysm thrombosis in the acute care setting.

Video 1. Thrombosed popliteal artery aneurysm with absence of 
pulsatile and color Doppler flow.

Video 2. Extension of thrombus to the superficial femoral artery 
(A) alongside the femoral vein (V) seen in long-axis view.

Video 3. Extension of thrombus to the superficial femoral artery 
(A) alongside the femoral vein (V) seen in short-axis view.

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: Temporary transvenous pacemaker placement is frequently performed in 
the emergency department for the management of symptomatic bradyarrhythmias. We report the 
case of a 93-year-old male who presented with profound bradycardia, hypotension, and altered 
mental status requiring emergent pacing. Initial transcutaneous pacing achieved hemodynamic 
improvement but necessitated escalation to transvenous pacing due to patient discomfort and 
high current requirements. During attempted transvenous pacemaker placement, resistance 
was encountered and capture could not be achieved despite appropriate technique. Subsequent 
cardiology consultation and imaging revealed an undiagnosed tricuspid valve myxoma obstructing 
catheter advancement.

Discussion: This case highlights a rare mechanical complication of transvenous pacemaker 
placement caused by an intracardiac mass. Awareness of structural cardiac pathology as a potential 
cause of pacemaker placement failure is critical, particularly when resistance is encountered despite 
correct procedural technique. [Clin Pract Cases Emerg Med. 2026;10(3):421–423.]

Keywords: transvenous pacemaker; cardiac myxoma; bradycardia; emergency pacing.

CASE PRESENTATION
A 93-year-old male with a history of hypertension, 

pulmonary embolism on apixaban, chronic hypoxic respiratory 
failure requiring home oxygen, and benign prostatic hyperplasia 
was brought to the emergency department (ED) by emergency 
medical services (EMS) for bradycardia, hypotension, and 
altered mental status. The EMS responders reported an initial 
blood pressure of ~70/40 millimeters of mercury (mm Hg), 
which improved to ~90/50 mm Hg after fluid resuscitation. His 
initial electrocardiogram (ECG) showed junctional bradycardia.

On arrival, the patient was lethargic, and he was 
immediately placed on transcutaneous pacing, achieving 
electrical and mechanical capture at a rate of 70 beats per 
minute with 110 milliamperes (mA). His blood pressure 
improved to 116/97 mm Hg during pacing, his mental status 
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improved, and his lethargy resolved after the initiation of 
external pacing. However, due to the high current required for 
perfusion and the patient’s discomfort, a temporary 
transvenous pacemaker was indicated.

A 6 French Cordis sheath was placed in the right internal 
jugular vein using the modified Seldinger technique. Wire 
placement was confirmed via point-of-care ultrasound, and 
blood was easily aspirated. An electrode catheter was then 
introduced through the Cordis.

At approximately 22 cm, resistance was encountered, and 
capture did not improve on the monitor despite an output of 20 
mA. The electrode catheter was removed, and a second attempt 
was made. Once again, blood was aspirated without resistance, 
but the second electrode catheter placement was also 
unsuccessful. Interventional cardiology was consulted and, after 
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What do we already know about this clinical 
entity? 
Temporary transvenous pacing is routinely 
used in the emergency department for unstable 
bradyarrhythmias when transcutaneous 
pacing is ineffective.

What makes this presentation of disease 
reportable?
An occult tricuspid valve myxoma caused 
unexpected resistance and failure of 
transvenous pacemaker placement.

What is the major impact of the image(s)?
Failure or resistance during transvenous 
pacing should raise concern for intracardiac 
structural pathology.

How might this improve emergency 
medicine practice?
Early recognition of rare mechanical 
causes of pacing failure will ensure timely 
cardiology consultation.

multiple attempts, successfully placed a transvenous pacemaker.
During the patient’s inpatient stay, a transesophageal 

echocardiogram revealed a 1.8 cm x 1.6 cm mobile globular 
mass attached to the atrial side of the septal tricuspid valve 
leaflet by a short stalk, consistent with a myxoma (Images 1 
and 2). Mild tricuspid regurgitation was also noted. 

The patient was pacemaker-dependent, developing 
asystole within five seconds of pacing cessation. A permanent 
dual-chamber pacemaker was subsequently implanted with 
resolution of bradycardia. At one- and two-month outpatient 
follow-up, the patient remained asymptomatic.

DISCUSSION
Temporary transvenous pacemaker placement is a critical 

emergency procedure for managing brady-arrhythmias. This case 
highlights a unique complication where a right atrial intracardiac 
mass interfered with standard transvenous pacemaker placement. 
Resistance during electrode catheter advancement and failure to 
achieve capture necessitated procedural intervention by 
cardiology, ultimately leading to the discovery of a tricuspid 
valve mass via transesophageal echocardiogram.

Identifying the mass in the ED proved challenging due to 
the required use of multifunction pads blocking commonly 
obtained windows to continue pacing the patient and prevent 
critical clinical instability. Myxomas, although rare, are the 
most common primary cardiac tumors; they can significantly 
obstruct blood flow and, therefore, can theoretically obstruct 
catheter or wire advancement and/or alter their trajectory.1-3 
Right atrial myxomas are even rarer, accounting for 15-20% 
of all cardiac myxomas.3 In this case, the mass on the tricuspid 

valve likely created a physical barrier, complicating wire 
placement and necessitating cardiology consultation for 
successful permanent pacemaker insertion. 

 

Image 1. Transesophageal echocardiogram, mid-esophageal right 
ventricular inflow-outflow tract view.  
RA, right atrium; RV, right ventricle; LA, left atrium; RVOT, right 
ventricular outflow tract; MYX, myxoma.

Image 2. Transesophageal echocardiogram, mid-esophageal-
chamber view.  
RA, right atrium; RV, right ventricle; LA, left atrium; MYX, myxoma.



Volume 10, No. 3: August 2026	 423	 Clinical Practice and Cases in Emergency Medicine

Molyneux et al.	 Emergency Department Transvenous Pacemaker Placement Complicated by Tricuspid Mass

Patient consent has been obtained and filed for the publication of 
this case report. 
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Case Presentation: A 78-year-old woman who presented to the emergency department with 
abdominal pain was found to have a tender, pulsatile abdominal mass on examination. Point-of-
care ultrasound demonstrated an abdominal aortic aneurysm with findings concerning for active 
rupture. Emergent computed tomography angiography confirmed rupture with a large retroperitoneal 
hematoma. 

Discussion: Ruptured abdominal aortic aneurysm is a catastrophic diagnosis associated with high 
mortality, particularly when recognition is delayed. Point-of-care ultrasound is well established for 
identifying aneurysmal dilation; however, direct visualization of active rupture is rarely described. 
[Clin Pract Cases Emerg Med. 2025;10(3):424–425.]

Keywords: abdominal aortic aneurysm; ruptured abdominal aortic aneurysm; point-of-care 
ultrasound; emergency medicine.

CASE PRESENTATION
A 78-year-old woman with a history of hypertension 

presented to the emergency department (ED) with acute lower 
abdominal pain. Initial vital signs demonstrated hemodynamic 
stability: blood pressure, 126/77 millimeters of mercury; 
heart rate, 87 beats per minute; respiratory rate, 18 breaths 
per minute; temperature, 36.9 ° C; and oxygen saturation, 
100% on room air.  On examination, the patient had a 
tender, pulsatile mass in the lower abdomen. Point-of-care 
ultrasound (POCUS) revealed a large, infrarenal abdominal 
aortic aneurysm with signs of active extraluminal leakage 
(Video), raising concern for rupture. Based on the physical 
examination and POCUS findings, vascular surgery was 
consulted emergently, and computed tomography angiography 
confirmed a ruptured abdominal aortic aneurysm with a 
large retroperitoneal hematoma (Image). The patient was 
emergently taken to the operating room for definitive surgical 
repair and was discharged after an uneventful recovery.

DISCUSSION
Ruptured abdominal aortic aneurysm is a time-critical 

diagnosis with high mortality when recognition is delayed.1-3 

Boston University Chobanian and Avedisian School of Medicine, Boston Medical 
Center, Department of Emergency Medicine, Boston, Massachusetts

 
Image. Point-of-care ultrasound and computed tomography 
angiography 
(A) Transabdominal longitudinal ultrasound view of the abdominal 
aorta showing a markedly dilated aneurysm with focal wall 
discontinuity (arrow) and adjacent hypoechoic collection 
(arrowheads). (B) Computed tomography angiography showing 
focal aortic wall disruption (arrow) with an adjacent retroperitoneal 
hematoma (arrowheads).

While POCUS is routinely used in the ED to identify 
aneurysmal dilation, direct visualization of rupture is 
uncommon.1-3 In this case, POCUS (Panel A) demonstrated a 

A B
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What do we already know about this clinical 
entity? 
Ruptured abdominal aortic aneurysm 
(AAA) carries high mortality; Point-of-
care ultrasound (POCUS) rapidly identifies 
aneurysmal dilation in unstable emergency 
department patients.

What is the major impact of the image(s)?
POCUS demonstrated focal aortic wall 
disruption with adjacent retroperitoneal 
fluid, suggesting active AAA rupture before 
computed tomography confirmation.

How might this improve emergency 
medicine practice?  
Recognition of wall disruption and 
retroperitoneal fluid on POCUS should 
prompt immediate vascular surgery 
consultation and definitive care.

markedly dilated infrarenal abdominal aorta with focal wall 
discontinuity and surrounding anechoic and heterogeneous 
fluid, findings consistent with active extravasation and 
retroperitoneal hemorrhage. Computed tomography 
angiography (Panel B) confirmed these findings, showing 
focal aortic wall disruption with an adjacent retroperitoneal 
hematoma.

This case highlights the rare demonstration of active 
abdominal aortic aneurysm rupture on POCUS and 
underscores the life-saving role of POCUS in rapidly 
identifying catastrophic vascular pathology.2-4 Recognition of 
wall disruption and retroperitoneal fluid on POCUS should 
prompt immediate surgical consultation, even in the absence 
of free intraperitoneal fluid. Early use of POCUS can expedite 
definitive imaging and operative intervention, significantly 
reducing time to life-saving care.

Video. Real-time point-of-care ultrasound. Dynamic ultrasound 
clip of the abdominal aorta demonstrating a large aneurysm with a 
visible defect in the aortic wall (arrowhead).

The authors attest that their institution does not require IRB 
approval for publication of this case report. Patient consent has 
been obtained. Documentation is on file.
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Case Presentation: A 46-year-old woman presented to the emergency department after stepping on 
an object while playing in shallow seawater. Examination revealed a barbed foreign body protruding 
from the plantar aspect of the left foot. Plain radiography demonstrated that the retained stingray 
barb had fragmented into three pieces within the soft tissue. Because deeper extension was a 
concern, computed tomography was additionally obtained to better assess the depth and extent 
of penetration. The fragments were removed through staged incisions, and repeat radiography 
confirmed complete extraction. The wound was irrigated, a Penrose drain was placed, and 
levofloxacin was prescribed at discharge.

Discussion: Stingray injuries are among the most common marine vertebrate envenomations and 
should not be regarded as simple puncture wounds when retained foreign body is suspected. This 
case highlights that even when a stingray barb is externally obvious, internal fragmentation may alter 
procedural planning. Radiography can reveal retained fragments, and additional imaging may be 
useful when injury depth is uncertain. [Clin Pract Cases Emerg Med. 2026;10(3):426–428.]

Keywords: stingray injury; retained foreign body; foot puncture wound; marine envenomation; 
radiography. 

CASE PRESENTATION
A 46-year-old woman presented to the emergency 

department (ED) with pain and swelling of the left foot after 
stepping on an object while playing in shallow seawater. Physical 
examination revealed a barbed foreign body protruding from the 
plantar aspect of the foot (Image 1). The surrounding soft tissue 
was swollen and tender. Her vital signs were as follows: blood 
pressure, 113/mm Hg; pulse, 77 beats per minute; respiratory rate, 
16 breaths per minute; oxygen saturation, 98% on room air; and 
body temperature 35.9 °C. She was alert and fully oriented.

Plain radiography demonstrated a retained stingray barb 
penetrating the left foot with fragmentation into three pieces within 
the soft tissue (Image 2). Because the injury involved the plantar 
foot and deeper extension was a concern, computed tomography 
was additionally obtained to better assess the depth and extent of 
penetration.1,2 An incision was first made on the plantar aspect of 
the foot, and the largest fragment was removed. Because two 
additional fragments remained dorsolaterally, a separate zigzag 

Asahi General Hospital, Department of Emergency and Critical Care Medicine, 
Chiba, Japan

 
Image 1. Barbed foreign body protruding from the plantar aspect 
of the left foot after marine injury.
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What do we already know about this clinical 
entity? 
Stingray injuries are a common marine 
envenomation and may cause retained 
barbs, soft tissue injury, infection, and 
delayed healing.

What is the major impact of the image(s)?
The images show an externally visible 
stingray barb, radiographic evidence of 
retained fragmentation, and the extracted 
serrated barb.

How might this improve emergency 
medicine practice?  
Even when a stingray barb appears obvious 
on inspection, imaging may reveal internal 
fragmentation that changes procedural 
planning and supports complete removal.

incision was made directly over the dorsolateral aspect of the foot, 
and the remaining two fragments were extracted. Repeat 
radiography confirmed no residual retained foreign body.

The extracted foreign body was identified as a stingray 
barb with characteristic backward-facing serrations (Image 3). 
The wound was then copiously irrigated, a Penrose drain was 
placed, and the wound was loosely closed. Levofloxacin was 
prescribed at discharge, and the patient was sent home with 
follow-up instructions. Because she returned to her home 
region, additional follow-up information was not available.

DISCUSSION
Stingray injuries are among the most common marine 

vertebrate envenomations and most often involve the foot or 
lower extremity after accidental contact in shallow coastal 
water.3,4 These injuries should not be treated as simple 
puncture wounds because retained barbs may lead to persistent 
pain, delayed healing, infection, and local tissue injury.1,3

This case illustrates an important procedural point: Even 
when a stingray barb is externally visible, internal fragmentation 
may not be apparent on inspection alone. In our patient, 

radiography demonstrated that the barb had fragmented into three 
retained pieces, which changed management and required staged 
extraction through separate incisions. Computed tomography 
provided additional assessment of penetration depth, and repeat 
radiography was useful to confirm complete removal.1,2

Superficial retained barbs may sometimes be removed 
during bedside wound exploration; however, deeper injuries, 
more complex retained fragment patterns, or concern for 
involvement of critical structures should prompt more cautious 
evaluation and consideration of specialist or operative 
management rather than simple traction removal in the ED.1,3

 
Image 2. Plain radiograph of the left foot demonstrating a retained 
stingray barb fragmented into three pieces within the soft tissue.

 
Image 3. Removed stingray barb showing characteristic 
backward-facing serrations.
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Prophylactic antibiotics are not necessary for every stingray 
injury, but they are reasonable in deeper penetrating wounds, 
retained foreign bodies, and more contaminated marine wounds.3,5 

Because marine wound infections may involve saltwater organisms 
in addition to usual skin flora, the exposure environment should be 
considered when selecting antimicrobial coverage.3,5 In this case, 
levofloxacin was prescribed after removal of multiple retained 
fragments from a deep plantar wound.

The authors attest that their institution requires neither Institutional 
Review Board approval, nor patient consent for publication of this 
image submission. Documentation on file. 
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Case Presentation: A 60-year-old male from the country of Jordan presented to the emergency 
department with swelling, pain, black lesions on his fingertips and thumb, and a red streak up his 
arm. The patient had been trimming sheep wool and goat skin two weeks prior to onset of symptoms 
and cut his left thumb with trimming shears. 

Discussion: Cutaneous anthrax is caused by Bacillus anthracis, a Gram-positive, spore-forming 
rod found naturally in the soil. Populations at greatest risk include those who consume undercooked 
meat with contaminated spores or who live and work in rural/agricultural areas. Occupations 
considered to be at a higher risk include farmers, wool sorters, and veterinarians. Although 
cutaneous anthrax is rare in the United States (U.S.), there have been cases reported since the 
bioterrorism attacks in 2001 when mail laced with anthrax was sent via the U.S. Postal Service. 
Human infection occurs in countries where the disease is endemic in livestock. Because there are 
no rapidly available diagnostic tests the diagnosis is primarily clinical. It is important to consider the 
possibility of cutaneous anthrax in the appropriate setting, despite the rarity of cases in the U.S. 
High clinical suspicion should be maintained in anyone presenting with the appropriate skin findings, 
especially in those traveling from endemic countries (South and Central Asia, Sub-Saharan Africa, 
Southern and Eastern Europe, Central America, South America, and the Caribbean). [Clin Pract 
Cases Emerg Med. 2026;10(3):429–431.]

Keywords: cutaneous anthrax; images; emergency medicine. 

CASE PRESENTATION
A 60-year-old male from Jordan presented to the 

emergency department with swelling, pain, black lesions on 
his fingertips and thumb, and a red streak up his arm. The 
patient had been trimming sheep wool and goat skin two 
weeks prior to onset of symptoms and cut his left thumb with 
trimming shears. He denied lymphadenopathy, fevers, chills, 
nausea, vomiting, diarrhea, cough, chest pain, shortness of 
breath, headache, or neck stiffness. His brother, who was with 
him, reported similar hand lesions. 

The patient had full active and passive range of motion in 
all digits. There was tenderness and swelling of the distal pulp 
of the left fingers, along with lesions on the left hand and 
thumb that had a dark center. Lymphangitic streaking was 
present. Capillary refill was two seconds. There was no 

Resurrection Medical Center, Department of Emergency Medicine, Chicago, Illinois

tenderness along the flexor sheath and no pain with passive 
extension (Images 1-3).

DISCUSSION
Anthrax is caused by Bacillus anthracis, a Gram-positive 
rod bacteria found in soil that infects grazing animals (sheep, 
goats, and cattle). Humans become infected by handling 
animals or animal products that contain spores or via 
bioterrorism events. Populations at greatest risk include those 
who consume undercooked meat with contaminated spores 
and those living in rural/agricultural areas.1 The presentation 
depends on route of exposure, including inhalation of spores 
(inhalation anthrax), eating contaminated food or drinking 
water (gastrointestinal or oropharyngeal anthrax), through 
open skin wounds (cutaneous anthrax), injection drug use 
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CPC-EM Capsule
What do we already know about this clinical 
entity? 
Clinical presentations of anthrax vary 
according to mode of transmission—
inhalation, gastrointestinal or 
oropharyngeal, cutaneous, injection, or 
primary anthrax meningitis.

What is the major impact of the image(s)?
The images reinforce key features that should 
raise clinical suspicion for cutaneous 
anthrax, including a painless ulcer with a 
black necrotic center.

How might this improve emergency 
medicine practice?  
Early diagnosis and treatment is important 
as the mortality rate for untreated cutaneous 
anthrax is up to 20%.

(injection anthrax), or primary anthrax meningitis. Our patient 
presented with classic cutaneous anthrax, the most common 
form of anthrax.2 

In cutaneous anthrax, spores enter through open lesions 
into the subcutaneous tissue where they germinate and form 
toxins locally, most notably the edema toxin. Symptoms 
present 1-10 days after exposure with a pruritic papule, which 
becomes a non-pruritic vesicle that progresses to a painless 
ulcer with the classic black necrotic center. Cutaneous anthrax 
is usually limited to areas where the spores enter the skin. 
However, bacteria can spread hematogenously to the brain, 
lungs, kidneys, and spleen. 

Diagnosis includes physical exam, travel history, and 
laboratory studies. Painless necrotic ulcers should raise 
suspicion for cutaneous anthrax. Routine labs include 
complete blood count, electrolytes, kidney function tests, liver 
enzymes, coagulation tests, and blood cultures. Additional 
studies should be sent to laboratories that evaluate anthrax 
such as the Laboratory Response Network (LRN). Two swabs 
should be collected from vesicular fluid, eschars, or ulcers and 
sent to an LRN lab for evaluation of Gram-stain and culture 
and polymerase chain reaction testing. If punch biopsy (full 
thickness) is performed, samples should be sent to the LRN 
for histopathology, special stains, and immunohistochemistry. 

 

Image 1. Dorsal view of the left-hand demonstrating edema 
and erythema of the distal aspects of the digits, with ulcerations 
(arrows) at the fingertips.

Image 2. Dorsal view of the left thumb with a painless black 
ulcerating lesion (arrow) surrounded by edema and erythema over 
the interphalangeal joint.
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Serology testing includes acute and convalescent serum 
samples and anthrax lethal factor. 

Cutaneous anthrax treatment involves oral ciprofloxacin 
or doxycycline. If there is extensive edema, head and neck 
involvement or systemic illness the patient needs to be treated 
with a combination of two bactericidal agents (meropenem 
and ciprofloxacin or levofloxacin), and one protein-synthesis 

inhibitor (doxycycline or minocycline). 3 Early diagnosis and 
treatment is important as untreated cutaneous anthrax can 
progress from a localized infection to widespread systemic 
illness including sepsis or meningitis. Mortality rate for 
untreated cutaneous anthrax is up to 20%.1

The authors attest that their institution requires neither Institutional 
Review Board approval, nor patient consent for publication of this 
image submission. Documentation on file. 
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Image 3. Radial view demonstrating left-hand fingertip erythema 
and edema (arrows).
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Dear Editor:
I read with interest the article by Vernier et al about a 

67-year-old man who experienced a relapse of Miller Fisher 
syndrome (MFS) five years after the initial illness. The 
patient’s first episode resolved completely after administration 
of intravenous immunoglobulins (IVIG).1 The relapse 
manifested with ataxia, ophthalmoplegia, dysphonia, and gait 
disturbance.1 Despite IVIG administration, the patient did not 
fully recover the second time, as ophthalmoparesis and 
dysarthria persisted. The study is interesting but raises some 
points for discussion.

First, the assertion that recurrent Miller Fisher syndrome 
is rare is not supported by the literature. A PubMed search for 
“recurrent MFS” yields numerous results. Therefore, it should 
be concluded that relapses of Miller Fisher syndrome have 
been repeatedly described and are not uncommon.2 

The second point concerns the discrepancy between the 
patient’s history of diplopia and ophthalmoplegia, which did 
not improve despite treatment, and the clinical neurological 
examination on admission, which did not reveal 
ophthalmoplegia, a key feature of Miller Fisher syndrome.1 
This discrepancy should be resolved.

Third, the results of the investigation into the causative 
agents of the second episode of Miller Fisher syndrome were 
not reported.1 Although the patient had recently complained of a 
cough and runny nose, it was not noted whether testing for the 
causative agent was performed. The most common causative 
agents of Guillain-Barré syndrome include Campylobacter 
jejuni, Haemophilus influenzae, Mycoplasma pneumoniae, 
hepatitis-C virus, hepatitis-E virus, herpes simplex virus, 
varicella zoster virus, dengue virus, Zika virus, Plasmodium 
falciparum, leptospirosis, Orientia tsutsugamushi, and 
Treponema pallidum. In addition, infections with cytomegaly 
virus, HIV, hepatitis-B virus, Epstein-Barr virus, and 
tuberculosis, as well as recent vaccination, should be ruled out.3 
Was severe acute respiratory syndrome-coronavirus-2 infection 
ruled out as a causative agent of the Miller Fisher syndrome?

Neurology and Neurophysiology Center, Department of Neurology, Vienna, Austria

Fourth, blood tests on admission showed an elevated 
fasting blood glucose level.1 Was the patient fasting before the 
blood draw? Was there a history of diabetes mellitus, and was 
the haemoglobin A1c level elevated? Since the patient did not 
fully recover, further investigations to clarify the underlying 
causes and alternative diagnoses would have been warranted. 
Other differential diagnoses that should have been ruled out 
include diabetes, myasthenia gravis, and a mitochondrial 
disease.

The fifth point concerns the lack of nerve conduction 
studies of cranial or peripheral nerves to determine whether 
the Guillain-Barré syndrome was an axonal or demyelinating 
disease. Transcranial magnetic stimulation of the facial 
nerve and recording of auditory- and somatosensory-evoked 
potentials would also have been helpful. 

The sixth point relates to the discrepancy between 
the abstract stating that the patient had right-sided facial 
paralysis and the absence of facial weakness during the 
clinical neurological examination.1 This discrepancy should 
be investigated, and facial nerve involvement should be 
confirmed or ruled out. 

Finally, it is unclear why the patient did not receive a 
second cycle of IVIGs or plasmapheresis after the first cycle 
proved only partially effective. Had the patient not consented 
to more aggressive treatment?

Before ophthalmoparesis, ataxia, sensory disturbances, 
gait disturbances, and dysarthria are attributed to Miller 
Fisher syndrome, all other differential diagnoses must 
be ruled out. If Miller Fisher syndrome is diagnosed, the 
causative factor must be identified. Once the diagnosis is 
confirmed, treatment should be expanded until a satisfactory 
recovery is achieved.
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and Neurophysiology Center, Department of Neurology, Postfach 
20,1180 Vienna, Austria 1180. Email: fifigs1@yahoo.de.



Volume 10, No. 3: August 2026	 433	 Clinical Practice and Cases in Emergency Medicine

Finsterer et al.	 GBS Relapse May Require More Aggressive Treatment

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

Copyright: © 2026 Finsterer et al. This is an open access article 
distributed in accordance with the terms of the Creative Commons 
Attribution (CC BY 4.0) License. See: http://creativecommons.org/
licenses/by/4.0/

REFERENCES
1.	 Vernier L, Gilmore GB, Van Housen K, et al. Recurrent Miller Fisher 

syndrome: a case report. Clin Pract Cases Emerg Med. 
2026;10(1):97-100. 

2.	 Barbato F, Di Paolantonio A, Distefano M, et al. Recurrent Miller 
Fisher: a new case report and a literature review. Clin Ter. 
2017;168(3):e208-e213.

3.	 Finsterer J. Triggers of Guillain-Barré syndrome: Campylobacter 
jejuni predominates. Int J Mol Sci. 2022;23(22):14222. 



 

 

 
 
 

 

 

Department of Emergency Medicine

Position: Ultrasound Director 
 
 
The Department of Emergency Medicine at the University of California, Irvine School of Medicine 
is seeking applicants for a faculty position in the Health Sciences Clinical Professor Series, at the 
Assistant, Associate, or Full Professor rank. 
 
The University of California, Irvine Medical Center is a 472-bed tertiary care hospital with all 
residencies. The ED is a progressive 35-bed Level I Trauma Center with 50,000 patients, in 
urban Orange County. The ED has collegial relationships with all services and offers excellent 
salary and benefits with an incentive plan. 
 
Criteria for the Health Sciences Clinical Professor Series:  
The incumbent will be expected to teach residents and medical students; provide direct patient 
care; perform research and/or creative work; and public and University service. Candidates must 
have demonstrated capabilities for teaching and research or creative work suitable for this series. 
 
Candidates must possess an M.D. or D.O. degree, board certification in Emergency Medicine, 
and be eligible for a California Medical License. Fellowship sub-specialization in Ultrasound is 
also required. 
 
The successful candidate will be expected to engage in the following:  
 

- Maintain function and peak performance of all 6 ultrasound trollies, 4 boom-mounted 
machines, and 8 handheld units  

- Review all EM resident scans for competency and graduation requirements 
- Optimize documentation templates  
- Maintain Clinical Ultrasound Accreditation Program through ACEP 
- Monitor credentialing progress for each new faculty and nurse practitioner 
- Administer annual “bootcamp” for all new EM faculty, residents, and fellows 
- Provide Chair with quarterly faculty ultrasound metrics 
- Work with hospital IT to troubleshoot workflow and middleware issues 
- Establish and maintain an active transesophageal echo program 
- Oversee ultrasound quality assurance 

 
Academic rank, step, and salary will be based upon the candidate’s training, qualifications, and 
experience. 
 
Application Instructions - To be considered for the position, interested candidates should visit: 
https://recruit.ap.uci.edu/JPF07727, complete an online application profile and upload application 
materials electronically. 
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