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Introduction: Emergency physicians frequently manage anterior shoulder dislocations (ASD). While
there are many effective methods to reduce an ASD, adequate analgesia is imperative.

Case Series: We used the supraclavicular brachial plexus (SBP) block to reduce ASD in three patients.
Conclusion: The SBP block reliably anesthetizes the entire upper extremity, including the shoulder,
by targeting all trunks and divisions of the brachial plexus. Complications are rare. Considering its
ease of implementation and paucity of complications, the SBP block may be an effective means for
reducing ASD. [Clin Pract Cases Emerg Med. 2025;19(1):1-4.]

Keywords: regional anesthesia; supraclavicular brachial plexus; anterior shoulder dislocation; ulfrasound.

INTRODUCTION

Anterior shoulder dislocations (ASD) are a common
orthopedic emergency, accounting for 45% of all joint
dislocations and with a prevalence of 2% in the general
population.! First-time ASDs are typically traumatic in nature
and most often occur in young male athletes or in domestic
falls.? Recurrent ASD occurs in up to 95% of patients,
especially those who experience dislocation early or patients
with associated Hill-Sachs deformity.' Diagnosis is classically
made via radiography. Adequate analgesia is imperative to
the successful reduction of ASD. Options for emergency
physicians include oral or intravenous analgesics, procedural
sedation and anesthesia (PSA), intra-articular injection of
anesthetic, and regional anesthesia (RA).

The supraclavicular brachial plexus (SBP) block is one of
the oldest techniques for achieving upper extremity anesthesia.
The brachial plexus is formed by the fifth cervical to first thoracic
(C5-T1) nerve roots, which merge into three trunks (lower,
middle, and upper) and descend toward the first rib. The SBP
courses through the supraclavicular fossa encased within a sheath

and containing all the nerve roots of the brachial plexus.* To
perform the SBP block, a linear ultrasound (US) probe is placed
in the supraclavicular fossa, roughly in the medial to middle third
of the clavicle, where the SBP is visible lateral to the subclavian
artery and superior to the first rib and pleura (Image).

Image. Ultrasound video still of supraclavicular brachial plexus
block, with the brachial plexus sheath outlined in red.

SA, subclavian artery; BP, supraclavicular brachial plexus; NS,
needle shaft.
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A needle (usually spinal) is advanced from lateral to
medial, and local anesthetic is instilled within the SBP sheath
or around it (Video). Injection near the “corner pocket,” a
segment within the SBP sheath closest to the subclavian artery,
helps to ensure dense anesthesia by ensuring the inferior
trunk of the SBP is anesthetized.’ The SBP block anesthetizes
the entire upper limb, including the shoulder, by targeting
all nerve roots of the brachial plexus. In this case series, we
demonstrate the utility of the SBP block for a challenging
ASD reduction.

CASE SERIES
Case 1

An 18-year-old man presented to the emergency
department (ED) with pain and a visible deformity of his right
shoulder after falling off his skateboard onto an outstretched
hand. Radiograph confirmed an ASD. The treating emergency
physician administered 30 milligrams (mg) of intravenous
(IV) ketorolac and 1 mg of IV hydromorphone, but the
reduction was unsuccessful secondary to the patient’s pain.
The patient’s care was subsequently handed off to the
oncoming emergency team, who offered the PSA or SBP
block. The patient chose a SBP block, which was performed
with 15 milliliters (mL) 2% lidocaine, and his right shoulder
was painlessly reduced on the first attempt. On follow-up the
next day, the patient had a full return of strength and sensation
and stated that the anesthesia lasted about six hours.

Case 2

A 26-year-old man presented to the ED with pain and a
deformity of his left shoulder after a motorcycle collision. A
radiograph revealed an ASD. The treating emergency team
initially attempted reduction with 30 mg I'V ketorolac and 1
mg IV hydromorphone, but the reduction was unsuccessful
secondary to the patient’s pain. The patient then consented
to PSA, which was performed with 0.5 mg per kilogram
each of ketamine and propofol, but this was also ineffective
secondary to spasms of the patient’s shoulder girdle muscles.
His care was transitioned to the oncoming emergency
physician, who consented the patient to a SBP block, which
was performed with 10 mL 2% lidocaine. The patient
experienced complete anesthesia, and his left shoulder was
easily reduced on the first attempt. On follow-up the next
day, the patient had regained full strength and sensation in
the left upper extremity and stated that the anesthesia lasted
about three hours after discharge.

Case 3

A 32-year-old woman presented to the ED after having
awoken that morning with pain and a visible deformity of the
left shoulder. The patient had had two previous ASDs, and a
radiograph confirmed the diagnosis. The patient was offered
a choice between PSA and a SBP block, but she preferred
RA. A SBP was performed with 10 mL 2% lidocaine, and

CPC-EM Capsule

What do we already know about this clinical
entity?

Anterior shoulder dislocation is common.
Reduction can be performed with or without
analgesia, with procedural sedation, or with a
regional block.

What makes this presentation of disease
reportable?

This is the first case series to report using

the supraclavicular brachial plexus block to
successfully reduce anterior shoulder dislocation.

What is the major learning point?

The supraclavicular brachial plexus block is
relatively easy to perform, safe, and useful for
managing anterior shoulder dislocation.

How might this improve emergency medicine
practice?

Physicians now have another nerve block to help
reduce anterior shoulder dislocation.

the patient’s left shoulder was reduced painlessly on the first
attempt. On follow-up the next day, the patient regained full
strength and sensation in the left upper extremity and stated
that the anesthesia had lasted around four hours.

DISCUSSION

Multiple reduction techniques can be employed to reduce
an ASD, primarily based on patient comfort and physician
preference,” but reduction without adequate analgesia portends
a high failure rate.* Attaining adequate analgesia for patients
with ASD in the ED can be challenging, and patients who
cannot be reduced will ultimately require hospital admission
and open reduction. Options for analgesia include parenteral
medications, PSA, intra-articular anesthetic, and RA.
Parenteral analgesics, most often opioids in the case of joint
dislocations, usually only dull pain and do not eliminate the
noxious sensation from dislocation. Furthermore, opioids are
associated with acute complications during reduction, such as
respiratory depression, hypoxia, and nausea,’ and ultimately
impart a higher failure rate than PSA.*

Procedural sedation and anesthesia, on the other hand, is
effective at sedating patients and providing analgesia during
reduction. However, PSA is time- and labor-intensive, requires
cardiac and airway monitoring during the procedure and
recovery, and mandates the presence of multiple personnel at
the bedside. This, in turn, delays care for other patients in the
ED. Moreover, PSA may mandate high doses of sedatives,
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prolong recovery times, and induce respiratory depression,
nausea, vomiting, and hypotension.’ Notably, PSA does

not paralyze but only relaxes muscles that actively resist
reduction, which may still hinder reduction even in sedated
patients. Intra-articular anesthetic can provide significant
analgesia and is easy to perform via a landmark-based
technique owing to the widened glenohumeral joint space in
an ASD. Furthermore, patients managed with intra-articular
anesthetic achieve reduction as often as patients who undergo
PSA while experiencing fewer complications.® However, intra-
articular anesthetic does not anesthetize or paralyze spastic
shoulder girdle muscles, and if it is not performed under
sterile technique may result in septic arthritis.

The glenohumeral joint and intrinsic shoulder muscles
derive their sensory innervation from the axillary, lateral
pectoral, suprascapular, and lower subscapular nerves.” By
targeting these sensory nerves, the SBP block anesthetizes
the glenohumeral joint capsule and alleviates pain induced
by ASD. Additionally, disruption of the other cords of the
brachial plexus paralyzes muscles of the upper extremity
that actively resist reduction,’ making the SBP block an
effective technique for reducing ASD. There are many
favorable qualities of the SBP block that make it useful
for the management of ASD as well as for other upper
extremity injuries.

To begin, setup for the block is simple, usually requiring
only a short linear probe (available on all cart-based
systems) owing to the shallow course of the SBP 1-2 cm
beneath the skin. Furthermore, patients can remain in a
comfortable position with the arm adducted. Although the
SBP block is associated with its own risks, adverse events
are rare. Pneumothorax, for example, is a known risk of
the SBP block, but its incidence has significantly decreased
with the use of US. In a pooled analysis of more than 2,500
patients who received an US-guided SBP block, there were
no instances of pneumothorax.®!! The first rib acts as a
backstop to the needle’s trajectory, so even if the needle
is inadvertently directed past the SBP, a pneumothorax
might be averted. Puncture of the subclavian artery is also
minimized via US use and by the fact that the artery is distal
to the needle’s intended trajectory. The rate of permanent
neuropraxia is less than 0.05%.'?

Transient hemidiaphragmatic paralysis, due to blockade of
the C5 nerve root, which is a component of the phrenic nerve,
occurs in up to 70% of patients but is usually well-tolerated
in those without chronic cardiac or pulmonary disease.' This
is perhaps due to the compensatory effects of the contralateral
hemidiaphragm and the ipsilateral “minor” muscles of
respiration (sternocleidomastoid, scalene, and intercostals).
Transient Horner syndrome is also a risk of the SBP block. As
in any form of RA, local anesthetic systemic toxicity (LAST)
is a serious adverse event consisting of central nervous system
excitation with or without cardiac instability, culminating in
seizures and even possibly cardiac arrest. However, common

to most of these adverse events is a decreasing incidence

with increasing operator proficiency. Lastly, physicians who
employ RA for ASD should be aware that most patients will
experience a return of sensation to the upper extremity hours
after discharge from the ED, preventing emergency physicians
from assessing for axillary nerve damage. Therefore, all
patients with ASD should have close follow-up with an
orthopedic surgeon.

Other RA techniques have been described for the
management of ASD. The suprascapular nerve block
anesthetizes only the posterior glenohumeral joint and
paralyzes only the supraspinatus and infraspinatus muscles.'
Therefore, the suprascapular nerve block may not provide
adequate analgesia for an ASD (which distends the
glenohumeral joint anteriorly and inferiorly) and will not
paralyze all the spastic shoulder girdle muscles, which hinders
reduction. Yu et al demonstrated that the retroclavicular
approach to the infraclavicular region, an infraclavicular
brachial plexus block, is a feasible option for ASD.> However,
the needle’s blind trajectory behind the clavicle followed by a
narrow path between the pleura and the axillary artery makes
less experienced users of RA hesitant to perform this block.

Lastly, the interscalene block, which targets the C5-C7
brachial plexus roots in the middle of the neck, is a more
commonly used technique for ASD. However, in our opinion
the interscalene block is more difficult to perform than a
SBP block. First, the target nerves are smaller and more
challenging to localize. Additionally, probe manipulation for
an interscalene block requires that the physician maintain a
steady grip on the probe farther up the neck while performing
the block, as opposed to the SBP, which allows the physician
to rest the probe in the supraclavicular fossa. Moreover, the
interscalene block has been shown to carry a slightly higher
risk of permanent neuropraxia. '’

Lastly, all emergency physicians who perform regional
anesthesia should be aware of the potential for LAST, a
potentially fatal complication in which anesthetic is absorbed
into systemic circulation.'® Local anesthetics cause toxicity
by blocking sodium, calcium, and potassium channels in
cardiovascular and neural tissue, culminating in the most
extreme cases in coma, seizures, and cardiovascular collapse.
Physicians can prevent LAST by placing all patients on a
cardiorespiratory monitor prior to performing a nerve block.
Early warning signs may include hypertension, dysrhythmias
(brady- or tachycardia), subjective paresthesias, or perioral
tingling. Patients who do experience LAST should be treated
immediately with intralipid emulsion according to the
American Society of Regional Anesthesia guidelines.!”

CONCLUSION

Considering its ease of implementation, low rate of
complications, and the dense anesthesia and upper extremity
paralysis that it imparts, the SBP block is practical for the
reduction of ASD. In each of the patients in this case series,
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SBP blockade allowed for quick, painless, and uncomplicated
reduction. More significantly, two of the three patients likely
would have required surgery had reduction failed despite
conservative management.

Video. Performance of a left-sided supraclavicular brachial
plexus block. The left side of the screen is medial, the right side
is lateral. With a high-frequency linear probe oriented obliquely in
the supraclavicular fossa, the supraclavicular brachial plexus is
immediately lateral to the subclavian artery.
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Introduction: Pneumothoraces are frequently treated by emergency physicians. Tube thoracostomy, the
definitive treatment for a spontaneous pneumothorax, is associated with significant pain. Analgesia prior
to tube thoracostomy often involves the administration of opioids and local infiltration of anesthetics. Thus
far, regional anesthesia prior to pigtail tube thoracostomy in the emergency department (ED) has not
been well described; it offers promise in alleviating pain associated with this procedure. Due to its ability
to anesthetize all or most of the structures associated with tube thoracostomy—skin, serratus anterior

[Clin Pract Cases Emerg Med. 2025;19(1):5-9.]

muscles, intercostal muscles, and the parietal pleura—the serratus anterior plane block (SAPB) is a
potentially promising fascial plane block prior to pigtail tube thoracostomy.

Case Series: We present three cases of patients in the ED who received a SAPB and had nearly
complete or complete anesthesia during pigtail tube thoracostomy.

Conclusion: Pigtail tube thoracostomies are commonly performed in the ED and can be associated
with significant pain despite a multimodal approach to pain management. The SAPB offers a safe
and effective approach to anesthesia for patients in the ED undergoing a pigtail tube thoracostomy.

Keywords: chest tube; tube thoracostomy; serratus anterior plane block; ultrasound; regional anesthesia.

INTRODUCTION

The pleural space is bordered by the parietal and visceral
pleura, which are connective tissues that line the chest wall and
the lungs, respectively. Small amounts of physiological fluid
within the pleural space aids in lung sliding and expansion.
Pneumothorax (PTX), a condition in which air infiltrates the
pleural space and causes compression and deflation of the lung,
is frequently encountered in the emergency department (ED).!"
Pneumothoraces manifest in various forms, generally
categorized as spontaneous or non-spontaneous, with primary
(no known lung pathology) and secondary (underlying lung
pathology) subtypes for spontaneous occurrences, and

iatrogenic and traumatic origins for non-spontaneous cases.*
Changes in ambient atmospheric pressure, smoking, and
connective tissue disorders, such as Marfan syndrome, are all
potential factors that contribute to the creation of a PTX.*67
Regardless of the etiology, tension physiology occurs when
sufficient air enters the pleural cavity to cause hemodynamic
compromise.*® While tension PTX requires immediate
intervention to prevent life-threatening decompensation, smaller
PTXs may allow emergency physicians time to take a more
calculated approach, leading to greater patient comfort.*
Tube thoracostomy is a procedure in which a tube is
placed (normally between the fourth and fifth intercostal
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spaces) to allow evacuation of air from the pleural space.!? En
route to the pleural space, a chest tube enters through the skin
and traverses the subcutaneous tissue, serratus anterior and
intercostal muscles, and finally the parietal pleura. These
structures have sensory innervation arising from the
intercostal nerve and its lateral cutaneous branches, the long
thoracic nerve, and the intercostal nerves.>-!! Despite its
life-saving potential, tube thoracostomy often induces
significant pain to structures innervated by these nerves,
necessitating effective pain management strategies.>’

Currently, emergency physicians often use a combination
of local anesthesia and intravenous analgesics such as opioids.’
While thoracic wall regional anesthesia techniques such as the
serratus anterior plane block (SAPB) have been extensively
used for chest wall analgesia and anesthesia for thoracic
surgeries, there is a lack of literature on its use in the ED for
pigtail tube thoracostomy.'>!* The SAPB could play a key role
in easing discomfort associated with pigtail tube thoracostomy.’
It is performed by placing a patient in the supine position with
the ipsilateral arm extended with the chest wall exposed.

Using a high-frequency linear probe, the physician
visualizes the lateral aspect of the fourth or fifth rib and directs
a needle in-plane either between the latissimus dorsi and
serratus anterior muscles (superficial technique), or between
the serratus anterior muscles and the rib itself (deep
technique), and then deposits local anesthetic (Image).”'*
Subsequently, anesthetic spreads to the lateral cutaneous
branches of the second through ninth thoracic intercostal
nerves along with the intercostal, long thoracic, and
thoracodorsal nerves, depending on the volume of anesthetic
applied and the area of administration.®*'*!> We present a
series of three patients with spontaneous PTX for whom a

Image. Ultrasound image of a serratus anterior plane block. The
blue arrow denotes the needle shaft.
LDM, latissimus dorsi muscle; SAM, serratus anterior muscle.

CPC-EM Capsule

What do we already know about this clinical
entity?

The serratus anterior plane block (SAPB) is a
well-defined technique in regional anesthesia that
has demonstrated effectiveness in anesthesia of
the hemithorax.

What makes this presentation of disease
reportable?

We present a technique for pre-procedural
anesthesia for a common procedure performed in
the emergency department.

What is the major learning point?

The SAPB is an effective technique that
emergency physicians can use to reduce pain
when performing pigtail tube thoracostomy.

How might this improve emergency medicine
practice?

The SAPB can improve pain control and reduce
the need for opioids in the emergency department.

SAPB provided significant analgesia or complete anesthesia
prior to pigtail tube thoracostomy.

CASE SERIES
Case One

A 32-year-old male without significant past medical
history presented to the ED with a chief complaint of chest
pain and mild dyspnea. The patient denied any preceding
trauma, air travel, or ocean dives. His vital signs were within
normal limits and body mass index (BMI) was 19.2 kilograms
per meter squared (kg/m?) (normal range: 18.5-24.9 g/m?). A
chest radiograph (CXR) revealed a left-sided PTX affecting
20% of the lung. The patient consented to a SAPB, which was
performed with 20 milliliters (mL) of bupivacaine 0.5%
without epinephrine. The physicians instilled 10 mL of
bupivacaine in the superficial plane (between the latissimus
dorsi and the serratus anterior muscles) and 10 mL in the deep
plane (between the serratus anterior muscles and the rib). The
patient was then reassessed after roughly five minutes to
assess for anesthesia. He was noted to have reached adequate
anesthesia, after which insertion of the pigtail thoracostomy
was initiated. Thereafter, the patient experienced no pain with
the procedure, which was performed in the fourth intercostal
space. A repeat CXR revealed appropriate placement of the
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pigtail tube. The patient was admitted and discharged the next
day without any complications.

Case Two

A 45-year-old male presented to the ED with chest pain
and dyspnea. Other than daily cigarette smoking, the patient
denied any past medical history, preceding trauma, air travel,
or ocean dives. The patient’s heart rate was elevated to the low
100s beats per minute, but otherwise his oxygen saturation,
respiratory rate, and blood pressure were within normal limits.
His BMI was 28.9 kg/m*. A CXR demonstrated a right-sided
PTX affecting 25% of the lung. The patient consented to a
SAPB, which was performed with 20 mL bupivacaine 0.5%
without epinephrine; 10 mL were instilled in the superficial
plane and 10 mL in the deep plane. The patient was then
reassessed after roughly five minutes to assess for anesthesia.
The patient was noted to have reached adequate anesthesia,
after which insertion of the pigtail thoracostomy was initiated.
The patient complained of no pain during tube thoracostomy
up to the intercostal muscles, but when the pigtail traversed
the parietal pleura he complained of 2/10 pain. A repeat CXR
revealed appropriate placement of the pigtail tube. The patient
was admitted to the hospital and discharged the next day
without any complications.

Case Three

A 17-year-old male without significant prior medical
history presented to the ED with a chief complaint of chest
pain that began the preceding night. The patient endorsed
left-sided chest pain that was aggravated by inspiration. On
physical exam the patient had stable vital signs and was
breathing comfortably with a 95% oxygen saturation on room
air; but lung auscultation revealed decreased breath sounds on
the left. The patient’s BMI was 19.8 kg/m?. The patient rated
his pain as a 4/10, and 15 milligrams of intravenous ketorolac
was administered. A subsequent CXR revealed a PTX. The
patient and mother then consented to a left-sided SAPB prior
to placement of a pigtail tube thoracostomy. A deep SAPB was
performed with 15 mL of bupivacaine 0.5% with epinephrine.
The patient was then reassessed after roughly five minutes to
assess for anesthesia. The patient was noted to have reached
adequate anesthesia, after which insertion of the pigtail
thoracostomy was initiated. During the tube thoracostomy the
patient denied any pain or discomfort. A repeat CXR revealed
good tube placement after which the patient was admitted and
then discharged on hospital day three without complications.

DISCUSSION

Pneumothoraces are frequently treated by emergency
physicians. Tube thoracostomy, a definitive treatment for a
spontaneous PTX, is associated with significant pain.'>%3
Analgesia prior to pigtail tube thoracostomy often involves the
administration of systemic opioids and local infiltration of
anesthetics.” However, the rise of the opioid epidemic in the

Western world has also bolstered the use of regional
anesthesia in the ED. Thus far, regional anesthesia prior to
pigtail tube thoracostomy in the ED has not been well
described; it offers promise in alleviating physical suffering
associated with this painful procedure.

Due to its ability to anesthetize all or most of the structures
associated with pigtail tube thoracostomy—skin, serratus
anterior muscles, intercostal muscles, and the parietal pleura—
the SAPB is a potentially promising fascial plane block prior to
pigtail tube thoracostomy.”!*!5 Furthermore, its shallow depth
(even in patients with elevated BMI, as in Case Two) and
straightforward technique make the SAPB accessible to
emergency physicians familiar with needle-guided procedures
and can be performed on both adults and pediatric patients
alike, as demonstrated in this case series. Employing short-
acting local anesthetics like lidocaine reduces the risk of local
anesthetic systemic toxicity compared to bupivacaine, ensuring
further safety during SAPB administration.'® Importantly, in
cases where there is a pre-existing PTX, the risk of
inadvertently advancing the needle into the pleura, a typical
concern with SAPB, is no longer a concern, emphasizing a
critical safety advantage of this technique.

The difference between analgesia and anesthesia with a
SAPB prior to pigtail tube thoracostomy lies in its ability to
anesthetize the parietal pleura, which is innervated by the
intercostal nerve. The SAPB targets the lateral cutaneous
branches of the intercostal nerves (Figure). It could be
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Figure. The structures involved in a serratus anterior plane block,
including ribs with intercostal muscles, serratus anterior muscle
lateral, and the latissimus dorsi muscle most superficial.
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presumed that local anesthetic from a SAPB may not reach the
intercostal nerve itself, which lies between the innermost and
the internal intercostal muscles that traverse the space between
ribs deep to the serratus muscles. However, clinically the
SAPB may in fact target the intercostal nerve, as is seen in this
case series. Herein lies the difference in the anesthesia
obtained via SAPB and traditional methods (skin wheel and
infiltration of the tube pathway), as anesthetizing these nerves
allows for both procedural and post-procedural surgical level
anesthesia—taking less than five minutes in our cases.

Additionally, SAPB carries the benefit of providing
anesthesia for other pain-causing pathology that may be
present, such as rib fractures. Individual patient characteristics
such as neural and muscular anatomy or body habitus may
determine the difference between complete anesthesia and
significant analgesia with a SAPB. For example, in certain
patients local anesthetic may diffuse past the serratus anterior
muscle to reach between the internal and innermost intercostal
muscles; or perhaps in some patients the parietal pleura also
receives innervation from the lateral cutaneous branches of the
intercostal nerve. All three patients had normal or only slightly
elevated BMI; therefore, the patient in Case Two may have
had intrinsic anatomical characteristics that prevented him
from experiencing complete anesthesia due to the intercostal
nerve not being anesthetized by the SAPB. Given the limited
size of this case series, the true extent of involvement of the
intercostal nerve and, thus, anesthesia of the parietal pleura is
yet to be elucidated. However, even mild discomfort with
pigtail tube thoracostomy with a low-risk, easily performed
regional anesthesia technique marks a significant advancement
in emergency medicine.

Additionally, use of the SAPB may allow emergency
physicians to avoid the use of opioids, which are associated
with nausea, vomiting, respiratory depression, and addiction.’
As with any fascial plane block that involves large amounts of
local anesthetic, emergency physicians should safeguard
patients against local anesthetic systemic toxicity, which
consists of systemic uptake of local anesthetic and is toxic to the
central nervous and cardiovascular systems and can result in a
cascade of neurological and cardiovascular symptoms, the
extremes of which include seizures and cardiac arrest.'®
Emergency physicians should always employ ideal body-weight
dosing, such as described in Miller s Basics of Anesthesia, and
keep patients on cardiopulmonary monitoring since the first
signs of systemic uptake include tachyarrhythmias.'” Lastly,
while two patients received both deep and superficial SAPB,
studies have demonstrated no difference in pain levels with one
or the other." Our third patient only received a deep SAPB and
experienced complete anesthesia.

Here, we illustrate how emergency physicians trained in
ultrasound-guided procedures performed SAPBs, achieving
complete or near-complete anesthesia in three patients
undergoing pigtail tube thoracostomy for PTX. Importantly,
none of the patients experienced adverse events during or after

the procedure. Given the practicality and safety of SAPB, we
advocate for its wider adoption among emergency physicians
for patients requiring tube thoracostomy due to stable,
symptomatic, spontaneous pneumothoraces.

CONCLUSION

Pigtail tube thoracostomies are commonly performed in the
ED and can be associated with significant pain despite a
multimodal approach to pain management. The serratus anterior
pain block offers a safe and effective approach to anesthesia for
patients in the ED undergoing a pigtail tube thoracostomy.
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case report. Documentation on file.
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Introduction: Lower extremity injuries are commonly evaluated and treated in the emergency
department (ED). Pain management for these injuries often consists of acetaminophen, non-
steroidal anti-inflammatories, and opioids. Despite this treatment regimen, adequate analgesia is not

Case Report: A 38-year-old man presented to the ED with a non-displaced tibia-fibula fracture. The
patient did not attain analgesia with intravenous medications but did get complete anesthesia of his
lower leg with a combination saphenous and popliteal sciatic nerve block.

Conclusion: Emergency physicians possess the skill set required to effectively perform a saphenous

and popliteal sciatic nerve block and should consider adding this procedure to their armamentarium
of pain management techniques in treating injuries distal to the knee. [Clin Pract Cases Emerg Med.

Keywords: saphenous; adductor canal; popliteal sciatic; regional anesthesia; lower limb; fracture.

INTRODUCTION

Lower extremity (LE) injuries account for nearly 15%
of emergency department (ED) visits yearly, with trauma to
the knee and distal comprising an overwhelming majority
(greater than 75%).! Lower extremity injuries are painful,
particularly fracture-dislocations.? Analgesia for LE injuries
is highly variable in time to administration, dosing, and
adequacy. For example, patients with LE injuries tend to wait
longer than average for analgesics (especially ambulatory
patients).> Moreover, even when treated with opioids, most
patients with serious LE injuries do not attain adequate pain
control in the ED.* Opioids also lead to complications such as
nausea, vomiting, hypotension, and respiratory depression.’
Elderly patients with LE injuries are especially susceptible to
increased mortality and morbidity,® perhaps partly due to the
administration of opioids.

Lower extremity limb injuries requiring inpatient
hospitalization can lead to significant financial, psychosocial,

and quality-of-life burdens for patients, which extend far
beyond the hospital stay.” Herein we present the case of a
patient with a combined tibia-fibula fracture with intractable
pain despite significant amounts of opiate analgesics, but who
achieved complete anesthesia with saphenous and popliteal
sciatic nerve blocks.

CASE REPORT

A 38-year-old male presented via emergency medical
services (EMS) after sustaining a right lower leg injury
from falling off a skateboard. The lower leg had no visible
deformity, but the patient was in severe pain, which he
described as the worst of his life. He had received 10
milligrams (mg) of intramuscular morphine by EMS
without improvement. Given his significant pain level, upon
arrival to the ED he was given 1 mg of intravenous (IV)
hydromorphone, which was repeated 15 minutes later with
minimal improvement. The patient subsequently received two
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separate doses of 0.1 mg per kilogram of IV ketamine, after
which his pain was minimally relieved. A radiograph was
performed and showed a tibia-fibula fracture. The patient had
soft LE compartments, full sensation, and 2+ dorsalis pedis
and posterior tibial pulses, so there was no concern for acute
compartment syndrome.

After minimal relief with opioids and ketamine, the patient
consented to an adductor canal and a popliteal sciatic block. The
adductor canal block was performed with 15 milliliters (mL)
bupivacaine 0.5% without epinephrine, and the popliteal sciatic
block was performed with 10 mL bupivacaine 0.5% without
epinephrine. Within 10 minutes, the patient noted complete
resolution of his pain and ironically opted to leave against
medical advice instead of being admitted for future pain control
and operative planning. On follow-up with the patient one week
later, he noted that the anesthetic lasted about 14 hours and that
he had presented to another hospital two days later where he
underwent successful and uncomplicated open reduction and
internal fixation of his injury.

DISCUSSION
Anatomy of the Saphenous Nerve

The saphenous nerve is the largest cutaneous branch
of the femoral nerve,® consisting of purely sensory neurons
without a motor component.’ The saphenous nerve provides
sensation to the patella, the medial femoral and tibial
condyles, and the medial malleolus (Figure). The saphenous
nerve courses immediately lateral to the femoral artery in
the distal thigh between the adductor longus and vastus
medialis muscles, a potential space known as the “adductor
canal.” Thus, the saphenous nerve block is synonymous with
the “adductor canal block.” Although the saphenous nerve
is difficult to visualize directly on point-of-care ultrasound
(POCUS), it can be presumed to course immediately
anterolateral to the femoral artery in the middle to medial
lower third of the thigh. This view is already familiar to most
emergency physicians who perform POCUS for deep vein
thrombosis of the LE. Most commonly, the adductor canal can

Figure. Tissue and osseous sensory distributions of saphenous and
popliteal sciatic nerves. Red color: sensory distribution of popliteal
sciatic nerve. Green color: sensory distribution of saphenous nerve.
Image courtesy of Anthony Casazza.

CPC-EM Capsule

What do we already know about this clinical
entity?

Saphenous and sciatic nerve blocks have been
well documented for use in emergency medicine.

What makes this presentation of disease
reportable?

Used together as a form of dense anesthesia, these
nerve blocks proved effective for rapid pain relief in
a patient with a non-displaced tibia-fibula fracture.

What is the major learning point?

Saphenous and sciatic nerve blocks are relatively
straightforward to perform and effective for pain
control.

How might this improve emergency medicine
practice?

Lower extremity injuries are painful. These nerve
blocks can provide emergency physicians with the
tools to alleviate pain from any injury distal to
and including the knee.

be visualized anywhere from the middle anterior to the lower
medial third of the thigh based on patient anatomy.

Anatomy of the Sciatic Nerve

The sciatic nerve has a unique architecture. It is
comprised of the tibial nerve and the common peroneal nerve,
each with its own epineurium, surrounded by a paraneural
sheath.!® These two nerves diverge from each other in the
popliteal fossa, where the popliteal sciatic nerve block is
performed. The sciatic nerve provides sensory innervation
to the rest of the lower leg not covered by the saphenous

Image 1. Transverse ultrasound view for popliteal sciatic nerve block.
BF, biceps femoris muscle; PV, popliteal vein; PA, popliteal artery.
Blue arrow: sciatic nerve.
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nerve, including the lateral calf and the entire foot (Figure).
Unlike the saphenous nerve, the sciatic nerve also has a motor
component, which imparts function to all the muscles of the
lower leg and the foot. The popliteal, or “distal,” sciatic nerve
can be visualized in the popliteal fossa, usually superficial to
the popliteal vein (Image 1). The paraneural sheath, which
surrounds the sciatic nerve, is visible as a hyperechoic fascial
layer separating the nerve from the surrounding musculature.
Physicians may also be familiar with POCUS of the sciatic
nerve since it is the same view for the popliteal vein
component of the deep vein thrombosis exam.

Ultrasound-Guided Adductor Canal Block

To perform the saphenous nerve block, the patient should
be supine (Image 2). The femoral artery should be visualized
within the middle of the screen, with the adductor canal
lateral to it (Image 3). From anterolateral to posteromedial,
a spinal needle is advanced in-plane to the transducer. To
ensure that no anesthetic is wasted, the physician should
first hydrodissect the adductor canal with normal saline to

Image 2. Patient positioning for an adductor canal (saphenous
nerve) block. The needle’s trajectory is lateral to medial.

Wastus_
medialis

Image 3. Ultrasound view for saphenous nerve block.
FA, femoral artery. White arrow: adductor canal. Blue arrow:
anatomic location of saphenous nerve.

visualize the “unzipping” of the fascial plane prior to instilling
anesthetic. The procedure may be performed with a variety of
anesthetics depending on treatment goals: bupivacaine 0.5%
and ropivacaine 0.5% provide anesthesia on the order of hours
to days, while anesthesia from lidocaine 1% usually lasts less
than three hours.

Ultrasound-Guided Popliteal Sciatic Nerve Block

For physicians performing a popliteal sciatic block, we
recommend first blocking the saphenous if the patient is already
supine, and then allowing the patient to turn to lateral decubitus
with the affected leg up (Image 4). Patients do not have to be
prone, which may be difficult with LE injuries. Given its depth
in most patients, the popliteal sciatic nerve block should also be
performed with a spinal needle in a lateral-to-medial trajectory.
The sciatic nerve is usually visualized immediately superficial
to or adjacent to the popliteal vein (Image 1). The most crucial
aspect of the popliteal sciatic block is to instill anesthetic within
the surrounding paraneural sheath, which provides denser
and faster blockade.!® " As with the saphenous nerve block,
bupivacaine and ropivacaine impart longer lasting anesthesia
compared to lidocaine. While it is common for physicians to
block immediately at the bifurcation of the common peroneal
and tibial nerves, blocking proximally to the bifurcation has been

r x_,‘r » /

I.I-F
X

3 1

T gk,

.

Image 4. Patient positioning for a distal sciatic nerve block. The
needle’s trajectory is lateral to medial.

successfully described.!? Blockade proximally may be technically
easier and equally effective since it allows for a larger target than
at the exact point of bifurcation. Physicians must provide crutches
to any ambulatory patient receiving a popliteal sciatic block since
the block will result in lower leg paralysis.

Emergency physicians regularly treat patients with LE
limb injuries. Frequent opioid analgesic administration for such
patients carries high complication rates and does not guarantee
adequate analgesia. Lower extremity injuries impose significant
costs in both hospital charges and days lost of production, as
well as psychosocial burdens.” The saphenous nerve block
combined with the popliteal sciatic block is a powerful tool for
physicians to treat and eliminate any pain from the knee down.
Both blocks boast relatively straightforward sonoanatomy, with
which physicians who are proficient with POCUS may already
be familiar. Furthermore, while each block carries intrinsic risks
such as nerve damage, vascular puncture, and local anesthetic
systemic toxicity (as with all methods of regional anesthesia),
these techniques are relatively safe given the lack of risky
anatomic structures nearby, such as the Iungs or carotid arteries
with brachial plexus blocks.

In our experience, both the saphenous nerve block and the
popliteal sciatic block are relatively quick procedures that can be
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performed within a few minutes each. Additionally, if long-acting
anesthetics such as bupivacaine or ropivacaine are employed for
blockade, patients can experience hours to days of anesthesia.
Thus, regional anesthesia in general can reduce patients’ use

of opioids. Moreover, time- and labor-intensive procedural
sedation and anesthesia, which carries risks of respiratory
depression, hypotension, and vomiting, can be avoided for

LE fractures requiring reduction.'® Lastly, the use of regional
anesthesia for patients with LE injuries and exam findings
concerning for compartment syndrome (such as significant
edema, tenderness, altered sensation, coolness to touch, or
pulselessness) is controversial. While the American Society

of Regional Anesthesia does not oppose the use of regional
anesthesia in suspected compartment syndrome, citing that
compartment pressure measurement is the most accurate method
for determining the need for emergent fasciotomy,'* emergency
physicians should consult with their surgical team before
performing regional anesthesia, as this may disguise worsening
compartment syndrome and the need for emergent fasciotomy.

CONCLUSION

Lower extremity limb injuries are common and can be
quite painful. The combined saphenous nerve block and
popliteal sciatic blocks can provide dense anesthesia to the
lower extremity from the knee down. Emergency physicians
who are familiar with in-plane needle-guided procedures (such
as ultrasound-guided peripheral IV lines) possess the skill set
required to effectively perform a saphenous and popliteal sciatic
nerve block and should consider adding this procedure to their
multimodal approach to analgesia for injuries distal to the knee.

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: A pericapsular nerve group (PENG) block is unique compared to other regional
anesthetic techniques (femoral nerve and fascia iliaca blocks) because it is a motor-sparing block. It
also provides anesthesia to more nerves that innervate the anterior capsule of the femoroacetabular
joint when compared to the femoral nerve and fascia iliaca blocks. Additionally, regional anesthesia
carries fewer risks and requires less resources when compared with procedural sedation, which is the
typical method for reducing a dislocated femoroacetabular joint.

Case Report: We describe a novel case in which a PENG block was used in the emergency
department (ED) to reduce a prosthetic hip dislocation.

Conclusion: The PENG block is a safe and effective method of achieving sufficient analgesia to
reduce prosthetic hips in the ED. [Clin Pract Cases Emerg Med. 2025;19(1):14-16.]

Keywords: PENG block; femoral nerve block; fascia iliaca block; case report.

INTRODUCTION

The incidence of hip dislocation after undergoing total hip
arthroplasty (THA) ranges from 1-10%.!? The conventional
treatment for prosthetic hip dislocation is either reduction
under procedural sedation in the emergency department (ED)
or general anesthesia in the operating room.>* However,
procedural sedation is resource-intensive and is associated
with multiple complications, including respiratory depression,
hypotension, adrenal insufficiency, and immunosuppression.>”’

The pericapsular nerve group (PENG) block was first
described in the literature in 2018 by Giron et al, as a means
to provide pre- and postoperative analgesia to patients with
proximal femur fractures.® As a relatively new procedure,
literature demonstrating its use in the ED is limited and to our
knowledge has yet to be reported in the management of acute
prosthetic hip dislocation. We describe a case of a patient with
recurrent prosthetic hip dislocations who underwent successful
reduction in the ED using only the PENG block on three
separate Vvisits.

CASE REPORT

An 81-year-old male with a past medical history
significant for hypertension, congestive heart failure, and
surgical history of three-vessel coronary artery bypass grafting
and left THA in 1996 presented to the ED for evaluation of
left hip pain after bending over to tie his shoe. The patient had
a history of numerous hip dislocations. Revision THA was
attempted in 2021; however, the patient suffered cardiac arrest
upon general anesthesia induction, and the procedure was
aborted. Hip radiographs obtained in the ED were remarkable
for a posterior dislocation of the left prosthetic hip. The
patient received acetaminophen by mouth, and a PENG block
was performed with sufficient analgesia for the left hip to be
reduced by the Allis maneuver without any complications. He
was discharged home with a knee immobilizer and standard
posterior hip dislocation precautions. The door-to-disposition
time for this encounter was 4.5 hours. Subsequently, this
patient presented with a left hip dislocation on two additional
occasions, and the left hip was successfully reduced during
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these two other encounters using the PENG block and either
acetaminophen or ketorolac. He provided written authorization
for his information to be released in this case report.

DISCUSSION

The use of regional anesthesia first emerged in the
emergency medicine literature in the 1980s with articles
demonstrating the use of femoral nerve blocks to provide
analgesia for proximal femur fractures.” Multiple studies have
since illustrated the benefits of regional analgesia compared
to systemic analgesia, including reduced mortality rate,
decreased length of hospital stay, and lower pain scores.!*!!
Historically, the most common way to achieve analgesia of
the proximal femur was with a femoral nerve or fascia iliaca
compartment block.'

A fascia iliaca block involves injecting local anesthetic
into the fascia iliaca compartment, which contains both the
femoral and lateral femoral cutaneous nerves.'"* However,
the anterior femoroacetabular joint capsule receives sensory
innervation from the femoral, obturator, and accessory
obturator nerves.'* So, the fascia iliaca and femoral nerve
blocks do not provide complete analgesia when attempting
to anesthetize the femoroacetabular joint. Furthermore, these
two nerve blocks affect the motor fibers of the femoral nerve,
resulting in weakness of knee extension.

The PENG block is a relatively new, regional anesthetic
technique developed to provide more complete analgesia
of the terminal nerves that innervate the femoroacetabular
joint capsule.'® This is an interfascial plane block where local
anesthetic is deposited between the psoas tendon and the ileum
to achieve analgesia of the terminal branches of the three
nerves that provide sensation to the anterior femoroacetabular
joint capsule, demonstrated in the Image.'* An additional
benefit of the PENG block is that it is motor-sparing and,
therefore, ideal for patients who will be discharged from the

Image. Pericapsular nerve group nerve block landmarks. Needle
advances in a lateral-to-medial direction toward the ilium near the
psoas tendon (PT), between the anterior inferior iliac spine (AllS)
laterally, and the iliopubic eminence (IPE) medially.

CPC-EM Capsule

What do we already know about this clinical
entity?

Pericapsular nerve group (PENG) blocks provide
local analgesia to the proximal femur and

have historically been used for pain control for
proximal femur fractures.

What makes this presentation of disease
reportable?

We describe a novel case in which a PENG block
was used in the emergency department (ED) for
local analgesia for prosthetic hip reduction.

What is the major learning point?

A PENG block is a safe and effective method of
achieving sufficient analgesia to reduce prosthetic
hips in the ED.

How might this improve emergency medicine
practice?

Using a PENG block for hip reduction is less
resource intensive than moderate sedation and
is motor-sparing, which is ideal for patients who
will be discharged from the ED.

ED. However, the motor-sparing effects of the PENG block
can also be considered a disadvantage as there is more muscle
relaxation achieved with the fascia iliaca block. For patients
who are experiencing their first prosthetic hip dislocation,
more muscle relaxation may be required for hip reduction than
for patients who have a history of recurrent dislocations.

The technique for performing a PENG block is as
follows:!*15

Using a low-frequency curvilinear probe with the probe
indicator facing the patient’s right side, place the probe
parallel to and just inferior to the patient’s inguinal ligament.
First, identify the head of the femur, and then slide the probe
cranially and medially until you obtain a view of both the
anterior inferior iliac spine and the iliopubic eminence as seen
in the image.

After anatomic landmarks have been identified, clean and
drape the region using standard sterile technique, including a
sterile probe cover. An 8-10 centimeter 20-22 gauge needle
should then be advanced from lateral-to-medial using in-plane
needle visualization to reach the target area between the psoas
tendon and ilium. After negative aspiration, 15-20 milliliters
of local anesthetic (ideally an agent with a longer half-life
such as bupivacaine) is deposited below the psoas tendon.
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Contraindications to performing a PENG block include
patient allergy to local anesthetic, inability to visualize the
anatomic landmarks, and infection overlying the injection
site. Complications of the PENG block include infection at
the injection site, failure of the block to provide sufficient
analgesia, damage to local structures, and intravascular
injection of local anesthetic resulting in systemic toxicity.
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of hip dislocation after primary total hip arthroplasty for osteoarthritis.
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the transplanted heart.

Introduction: Takotsubo syndrome (TTS) expresses transient wall motion abnormality of the left
ventricle, reportedly induced by sympathetic overstimulation. Takotsubo syndrome is unlikely to be
included in the differential diagnosis of heart transplant patients with sudden cardiac dysfunction
given the complete denervation occurring during the transplantation.

Case Report: In this case report we describe the case of a female heart transplant recipient

who showed apical ballooning on an echocardiogram following status epilepticus. Detailed

clinical examinations and her clinical course confirmed the diagnosis of TTS. An iodine-123 meta
iodobenzylguanidine myocardial scintigraphy revealed partial cardiac sympathetic reinnervation in

Conclusion: This case demonstrates that TTS can manifest itself even in a transplanted heart with
partial sympathetic reinnervation. [Clin Pract Cases Emerg Med. 2025;19(1):17-20.]

Key Words: Takotsubo syndrome; heart transplantation; reinnervation; case report.

INTRODUCTION

Takotsubo syndrome (TTS) is characterized by a reversible
left ventricular dysfunction that commonly represents
hypokinesis of the apical segment of the left ventricle (LV) after
emotional and physical stress.! It is believed that sympathetic
overstimulation may play an important role in TTS
pathogenesis. In theory the autonomic nerve signals in the
transplanted heart should be blocked since allografts are entirely
denervated during heart transplantation.? Here, we present a
case of a female patient who developed TTS following status
epilepticus 15 months after heart transplantation.

CASE REPORT

A 44-year-old woman, diagnosed at age five with
hypertrophic obstructive cardiomyopathy, had undergone heart
transplantation for the condition 15 months prior to her
transfer to our emergency department (ED) after three
witnessed episodes of seizure lasting a few minutes. Altered

mental status on the scene was observed prior to the arrival of
paramedics who found her unresponsive with rightward
conjugate eye deviation.

Two years before the transplant surgery, a continuous-
flow left ventricular assist device had been implanted as a
bridge to the transplantation because of severely worsening
heart failure. She also suffered from a cardiogenic cerebral
embolism, infectious intracranial aneurysm, and symptomatic
epilepsy secondary to those cerebrovascular complications.
After successful heart transplant surgery, she’d had no severe
complications since then. Her immunosuppressants contained
tacrolimus and mycophenolate mofetil. Additionally, her
antiepileptic regimen included levetiracetam, zonisamide, and
lacosamide. She took these antiepileptics regularly. However,
dose adjustment was frequently required because of several
episodes of epileptic seizures in the most recent six months.

On ED arrival, the patient manifested generalized tonic
seizures with a Glasgow Coma Scale score of E4VIMI1. Her
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blood pressure was 140/100 millimeters of mercury, heart rate
135 beats per minute, respiratory rate 15 breaths per minute,
and oxygen saturation 99% under oxygen supplementation by
mask with reservoir at 15 liters per minute. The convulsion
was terminated immediately after 10 milligrams (mg)
diazepam was administered intravenously (IV). Additionally,
she received 1000 mg IV levetiracetam.

Because we suspected cardiac syncope due to acute
coronary syndrome, we measured cardiac enzymes, which
revealed the following: high-sensitivity cardiac troponin I,
1,872 picograms per milliter (pg/mL) (reference range: 0-26.2
pg/mL); creatine phosphokinase, 109 units per liter (U/L)
(43-165 U/L); creatine phosphokinase-Muscle/Brain, 10 U/L
(0-15 U/L). A chest radiograph showed no pulmonary edema.
Electrocardiogram revealed a regular sinus rhythm without
significant changes in the ST segment. Transthoracic
echocardiogram demonstrated hypokinesis of the left ventricle
(LV) apical segment, which extended beyond the territory of a
single coronary artery (Image 1). Computed tomography and
magnetic resonance imaging of the head showed an embolized

Image 1. Long-axis achocardiogram view at end-diastole (A) and
end systole (B) on admission, showing apical ballooning (white
arrows) in the left ventricle.

CPC-EM Capsule

What do we already know about this clinical
entity?

Takotsubo syndrome (TTS) expresses transient
wall motion abnormality of the left ventricle.
The possible pathogenetic mechanism is
sympathetic overstimulation.

What makes this presentation of disease
reportable?

In this case, TTS manifested in a transplanted
heart with partial sympathetic reinnervation.

What is the major learning point?

TTS can develop in a transplanted heart
despite sympathetic reinnervation occurring
only partially.

How might this improve emergency medicine
practice?

This case highlights the importance of
cardiological evaluation for transplant patients
with seizure and of close communication with
transplant physicians.

aneurysm of the right middle cerebral artery (MCA) and an
old infarction in both MCA areas, but no acute lesions.

Based on these findings, systemic tonic convulsions and
impaired consciousness were diagnosed as symptomatic
epilepsy associated with old cerebral infarction. Because of a
prolonged coma, she was admitted to our intensive care unit
after endotracheal intubation and sedation with propofol for
suspected non-convulsive status epilepticus. Two days later,
her consciousness level improved by increasing zonisamide
dosage, and she was extubated. T-wave inversion and QTc
prolongation were detected on the follow-up
electrocardiogram on Day 4 (Image 2). Coronary angiography
was electively conducted on Day 13 and showed no findings
of obstructive coronary artery disease. Simultaneously, a
myocardial biopsy was performed, and no acute cellular or
antibody-mediated graft rejection was shown (International
Society for Heart and Lung Transplantation Grade 0 and
pathologic Antibody-Mediated Rejection Grade 0).%# The wall
motion in her LV gradually improved and returned to normal
on day 19. The coefficient of variation of R-R intervals
(CVRR) was examined on day 20 to evaluate parasympathetic
function. We discovered that CVRR was decreased (1.08%).
Furthermore, an iodine-123 meta iodobenzylguanidine
("2I-MIBG) scintigraphy was conducted on day 34. Early and
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Image 2. Serial electrocardiogram on day of admission, and Days
4,10, and 19. Black arrows denote T-wave inversion.

delayed heart-to-mediastinum (H/M) ratios were 1.56 and
1.25, respectively. Global washout rate for '**I-MIBG was
39%. Early images of single-photon emission computed
tomography showed decreased MIBG accumulation at the
inferior-posterior and lateral walls and apex (Image 3). These
nuclear medicine evaluations implied that the heart was
largely but not completely denervated. Consequently, she was
discharged from our hospital on day 38. Per the diagnostic
criteria in the International Expert Consensus Document on
Takotsubo Syndrome, the reversible wall motion abnormality
at the apex of this patient was finally diagnosed as TTS
triggered by status epilepticus.'

DISCUSSION

Takotsubo syndrome is a transient LV dysfunction,
typically involving the apical segment, without evidence of
obstructive coronary artery disease. Although the pathogenetic
mechanism is still unconfirmed, there has been emerging
evidence that sympathetic overstimulation may play a crucial
role in the pathogenesis.? Furthermore, catecholamine-induced
toxicity on cardiomyocytes,’ microcirculatory dysfunction,’ and
epicardial spasm’ have been identified as potential mechanisms
by which excess catecholamine induces myocardial stunning.
Recent case reports have shown that TTS occurs in transplanted
hearts, although complete allograft denervation commonly
occurs during heart transplantation.®'° A previous study
demonstrated that partial sympathetic reinnervation occurred in
up to 40% of recipients one year after heart transplant surgery."!
However, some case reports on TTS in transplanted hearts
showed no evidence of reinnervation.*!°

In this case, the result of '*I-MIBG scintigraphy presented
decreased H/M ratio on both the early and delayed images.
Furthermore, MIBG accumulation was reduced at the inferior-
posterior and lateral walls and apex. These results indicated that
her heart remained largely denervated. However, the anteroseptal
area showed myocardial uptake of '*I-MIBG, suggesting partial
sympathetic reinnervation in her transplanted heart. There are two
explanations as to why this patient developed TTS without global
sympathetic reinnervation. First, the transplanted heart may be
hypersensitive to catecholamines because of the upregulation of
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Image 3. lodine-123 meta iodobenzylguanidine (MIBG) single-
photon emission computed tomography images on Day 34. Black
arrows show decreased MIBG accumulation.

ant, anterior; lat, lateral; inf, inferior; sept, septal.

B-adrenergic receptors.'? Second, insufficient parasympathetic
reinnervation corroborated by decreased CVRR may make the
heart more susceptible to circulating catecholamines.

Based on this case, we suggest that emergency physicians
consider the following points. First, cardiological evaluation is
necessary for the ED patient manifesting seizure. Second,
emergency physicians should be in close communication with
transplant physicians regarding transplant cases presenting to ED
because of their complex anatomy and physiology. We were able
to diagnose this case in collaboration with transplant physicians.

CONCLUSION

We present a case of a female patient who developed TTS
following status epilepticus 15 months after undergoing heart
transplant surgery. This case shows that TTS could develop in
a transplanted heart after status epilepticus despite sympathetic
reinnervation occurring only partially.

Patient consent has been obtained and filed for the publication of
this case report.
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Introduction: Hereditary angioedema (HAE) is a genetic disorder associated with recurrent episodes
of angioedema in the absence of urticaria and pruritus. Hereditary angioedema is inherited in an
autosomal dominant pattern and results in a quantitative deficiency (HAE type |) or dysfunction (HAE
type Il) of the C1-esterase inhibitor (C1-INH) protein. A very rare third type of HAE which is associated
with normal quantitative and functional levels of C1-INH (HAE-nI-C1-INH) has been described.

Case Report: A 54-year-old female with past medical history significant for HAE-nI-C1-INH presented to
the emergency department (ED) for an acute attack of HAE and seizures. The patient arrived postictal
after experiencing a total of three witnessed seizures, each lasting approximately 30 seconds. After

the initial seizure was witnessed in the ED, the patient received 4200 Units of recombinant C1-INH
intravenously. The patient’s mental status did not return to baseline, and she experienced two additional
seizures. She was given a dose of the kallikrein inhibitor, ecallantide, as well as standard dosing of
lorazepam and levetiracetam. The patient returned to her baseline and had no subsequent seizures while
in the ED. Inpatient work-up included continuous video electroencephalography monitoring and magnetic
resonance imaging of the brain, both of which were normal. The remainder of the inpatient course was
uncomplicated, and the patient was discharged home neurologically intact.

Conclusion: We present a case of status epilepticus in a patient with HAE-nl-C1-INH. The focus of
emergent medical management of status epilepticus includes airway protection, respiratory support,
and administration of abortive and prophylactic antiepileptic drugs. The emergency medicine physician
should also consider and treat possible underlying etiologies. The treatment of an acute attack of HAE
should focus on replacing C1-INH and preventing the formation and limiting the action of bradykinin.
[Clin Pract Cases Emerg Med. 2025;19(1):21-24.]

Keywords: Hereditary angioedema, hereditary angioedema with normal C1-esterase inhibitor, HAE-nl-
C1-INH, C1-esterase inhibitor, C1-INH, status epilepticus, case report.

INTRODUCTION

Hereditary angioedema (HAE) has an estimated
prevalence of 1 per 60,000 individuals and occurs equally
between sexes assigned at birth, with the exception of HAE
with normal C1-esterase inhibitor (HAE-nl-C1-INH), which

contact activating system, and the fibrinolytic pathway.
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is more prevalent in females.!? Hereditary angioedema types
I and II are autosomal dominant diseases in which decreased
quantitative or dysfunctional C1-esterase inhibitor (C1-INH)
activity results in loss of regulation of the complement system,
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This leads to increased kallikrein-mediated cleavage of high
molecular weight kininogen to form bradykinin, leading

to vasodilation and swelling. HAE-nI-C1-INH is related to

a variety of genetic mutations which can affect factor XII,
plasminogen, angiopoietin-1, or high and low molecular
weight kininogens, and is difficult to distinguish from types

I and I, clinically.> While the pathophysiology of HAE-nl-
C1-INH is not completely understood, in many cases acute
exacerbations appear to be associated with increased levels of
estrogen, oral contraceptive usage, and pregnancy. Bradykinin
is believed to be the primary mediator responsible for the
development of angioedema during acute attacks.*

Clinically, HAE is characterized by recurrent episodes
of angioedema in the absence of urticaria and pruritus.
Commonly affected organ systems include the skin,
respiratory and circulatory systems, and the gastrointestinal
tract. Hereditary angioedema may cause facial and laryngeal
swelling with subsequent airway obstruction, respiratory
failure, and asphyxiation. Less common are central nervous
system (CNS) manifestations. While there exists a paucity of
reports in the literature, CNS manifestations of HAE include
headaches, weakness and paresthesia, dizziness, visual
disturbances, and seizures.>!? The pathophysiology of HAE
and how it affects the CNS is not well understood, although
resultant cerebral edema has been posited. We present the
first reported case of a patient experiencing an acute attack
of HAE-nl-C1-INH and subsequently experiencing status
epilepticus. The authors hope that this case report will serve
as a general review of HAE-nl-C1-INH, raise awareness of
the possibility of CNS manifestations of HAE, and provide an
overview of the prophylactic and on-demand pharmacologic
management for HAE.

CASE REPORT

A 54-year-old female with past medical history significant
for HAE-nl-C1-INH receiving treatment with lanadelumab-
flyo, a monoclonal antibody targeting kallikrein, 300
milligrams (mg) subcutaneously (SQ) every two weeks for
prophylaxis presented to the emergency department (ED) by
ambulance for an acute attack of HAE and seizures. The
family reported to emergency medical services (EMS) that the
patient was suffering from edema of the face and upper neck
and had begun experiencing full body tremors, tongue biting,
and extensor posturing. Review of the patient’s electronic
health record was significant for previous ED presentations
for HAE attacks marked by facial and neck angioedema,
syncope, visual disturbances, and generalized tonic-clonic
seizures complicated by status epilepticus refractory to
antiepileptic drugs and benzodiazepines requiring intubation
and admission to the medical intensive care unit. Inpatient
and outpatient neurology workups for underlying generalized
seizure disorder were all unremarkable. Initial vital signs
were remarkable for a blood pressure of 152/82 millimeters
of mercury, heart rate of 130 beats per minute, and respiratory

CPC-EM Capsule

What do we already know about this clinical
entity?

Albeit rare, hereditary angioedema (HAE)
can affect the central nervous system (CNS)
manifesting clinically as headache, weakness,
paresthesia, encephalopathy, and seizure.

What makes this presentation of disease
reportable?

We present the first case of a patient suffering
from status epilepticus secondary to HAE with
normal Cl-esterase inhibitor and outline the
recommended therapeutic management options.

What is the major learning point?
Therapeutic management of HAE with CNS
involvement includes C1 esterase inhibitors,
bradykinin-2 receptor antagonists, kallikrein
inhibitors, and fresh frozen plasma.

How might this improve emergency medicine
practice?

The initial treatment of HAE with CNS
involvement including status epilepticus is more
complex than that secondary to generalized
seizure disorders.

rate of 26 breaths per minute. The patient’s peripheral oxygen
saturation was 100% while wearing a non-rebreather mask
with oxygen flow rate at 15 liters/minute, and the patient was
afebrile. The airway was protected and free of secretions.
The face and upper neck were swollen while the lips, tongue,
uvula, and posterior oropharynx were normal in appearance.
Breath sounds were clear to auscultation in all lung fields,
and there was no stridor. There was no evidence of tongue
laceration, urinary incontinence, or trauma, and the skin

was free of urticaria. The patient’s past medical history was
corroborated by the family at bedside who also presented a
letter from the patient’s immunologist describing the typical
presentation of symptoms and outlining the recommended
therapeutic management of HAE-nl-C1-INH attacks with
neurologic involvement. According to these recommendations,
in the event of cognitive or motor function decline, loss of
consciousness, or laryngeal edema, ecallantide 30 mg SQ
should be prioritized as first line treatment. Should symptoms
continue 30 minutes after receiving ecallantide, recombinant
C1-INH (rC1-INH) 4200 units (U) intravenous (IV) or
icatibant 30 mg SQ was recommended. A repeat dose of each
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medication could be given 40-60 minutes following the initial
dose, not to exceed more than two doses within 24 hours.
Emergency medical services administered the patient’s
home on-demand abortive medications for HAE which
included ecallantide 30 mg SQ and icatibant 30 mg SQ
en route. After arrival, the patient had a seizure lasting
approximately 30 seconds followed by a postictal period
characterized by psychomotor retardation, confusion, and
inappropriate word use without a return to baseline mental
status. After the initial seizure, rC1-INH 4200 U IV was
administered. The patient’s mental status did not return to
baseline, and she experienced two additional seizures each
lasting approximately 30 seconds. She was given a second
dose of ecallantide in addition to what was given by EMS
as well as lorazepam 8 mg IV and levetiracetam two grams
IV. All seizure activity resolved approximately 10 minutes
after administration of the second dose of ecallantide. The
patient returned to her baseline and had no subsequent
seizures while in the ED. Initial diagnostic testing included
a basic metabolic panel and complete blood count which
were within normal limits. C1-INH level and factor XII
assay were normal. Non-contrast computed tomography
(CT) of the brain performed in the ED demonstrated no
acute processes. Inpatient work-up included continuous
video electroencephalography (EEG) monitoring and a non-
contrast magnetic resonance imaging (MRI) of the brain,
both of which showed no acute abnormalities. The remainder
of the inpatient course was uncomplicated. The patient’s
mental status remained at baseline with no recurrence of
seizures, the upper neck edema resolved while the facial
edema improved, and the patient was discharged home
neurologically intact.

DISCUSSION

Central nervous system involvement in HAE is not well
understood nor easily diagnosed. In the absence of advanced
neuroimaging, central nervous system symptoms of HAE
attacks may mimic those of a generalized seizure disorder.
Diagnosis is often clinical and relies on understanding the
history, risk factors, and resolution of symptoms following
administration of therapeutic medications aimed at treating
HAE."12 Neuroimaging such as CT brain and MRI brain
are not sensitive for HAE.” Cerebral edema manifests as
hypodensities and loss of differentiation between gray and
white matter on CT brain and appears as a bright signal on T2-
weighted imaging and FLAIR pulse series and a low signal on
T1-weighted imaging on MRI brain.

According to the United States Hereditary Angioedema
Association Medical Advisory Board 2020 Guidelines for
the Management of Hereditary Angioedema, medications
approved for HAE focus on long and short-term prophylaxis
and on-demand treatment for acute attacks.'® United States
Food and Drug Administration (FDA)-approved medications
for HAE prophylaxis include plasma-derived nanofiltered

CI-INH (pdCI1-INH) and plasma kallikrein inhibitors

such as lanadelumab-flyo. Attenuated androgens such as
danazol and stanozolol are no longer considered first line
agents, and antifibrinolytics such as epsilon aminocaproic
acid are no longer approved for HAE treatment.'* For on-
demand treatment of HAE attacks, ecallantide, icatibant,
pdC1-INH, and rC1-INH can be administered. Whereas
icatibant, pdC1-INH, and rC1-INH can be self-administered,
ecallantide cannot." Fresh frozen plasma (FFP) contains
C1-INH and may be given if none of the FDA-approved
on-demand medications are available, however, it should be
noted that FFP also contains factor XII, prekallikrein, and
high-molecular-weight kininogen which may lead to the
increased production of bradykinin thus worsening symptoms
of HAE.">!® The For Angioedema Subcutaneous Treatment
(FAST) 2 trial comparing icatibant to tranexamic acid (TXA)
in patients with HAE presenting with cutaneous or abdominal
attacks revealed a median time to first improvement of
symptoms as assessed by patients and investigators of 12.0
hours for the TXA group suggesting that is has no role in the
treatment of acute attacks.'” Additionally, patients on TXA
for long-term prophylaxis did not experience a significant
decrease in the number or duration of HAE attacks per year
compared to controls.'

The use of multiple on-demand agents with varying
mechanisms of action and at higher than recommended doses
may increase the likelihood of aborting an HAE attack.

The patient received ecallantide and icatibant during EMS
transport and additional ecallantide and rC1-INH upon arrival
to the ED. Ecallantide is relatively fast acting with an initial
onset of 10-30 minutes and reaches a peak concentration at
two to three hours."” The CT and MRI brain imaging and EEG
were all unremarkable, therefore cerebral edema secondary

to an HAE exacerbation cannot be confirmed as the cause of
the patient’s seizures; however, given the patient’s history

of similar presentation, presence of facial and upper neck
edema without urticaria or pruritis, and the observation that
the seizures broke approximately 10 minutes following
administration of the second dose of ecallantide, status
epilepticus secondary to HAE-nl-C1-INH is likely. These
observations support the use of fast acting kallikrein inhibitors
as first line agents in the management of CNS manifestations
of HAE-nl-C1-INH.

CONCLUSION

Central nervous system symptoms of type I and Il HAE
have been reported in the allergy and immunology and
neurology literature.*!° To the best of our knowledge, this
case is the first to describe status epilepticus during an HAE-
nl-C1-INH attack. Given the diagnostic challenges of HAE-
nl-C1-INH including the lack of provider awareness, clinical
similarities shared with other types of angioedema, and
limited availability of necessary diagnostic tests, its incidence
is most likely underreported. Further research investigating
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the prevalence and pathophysiology of CNS manifestations of
HAE across all subtypes is warranted.

Documented patient informed consent and Institutional Review
Board approval has been obtained and filed for publication of this
case report.
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Introduction: Tics in children are commonly diagnosed and not usually a cause for concern. Rarely,
they may present as a symptom of underlying intracranial pathology.

Case Report: We describe an adolescent with sudden-onset tics following a fall who presented
to the emergency department and was diagnosed with an arteriovenous malformation with
parenchymal hemorrhage. He underwent a successful embolization, after which his tics resolved.

Conclusion: When evaluating a patient with tics, an atypical history or abnormal physical
exam findings should raise suspicion for possible secondary etiologies, including arteriovenous
malformation and stroke. [Clin Pract Cases Emerg Med. 2025;19(1):25-27.]

Keywords: Tics; arteriovenous malformation; parenchymal hemorrhage; hemorrhagic stroke.

INTRODUCTION

Tics are hyperkinetic movement disorders. They are
repetitive, brief, and usually suppressible.' Tics in children are
well-recognized and typically not a cause for concern. When tic
disorders arise abruptly or are persistent, secondary causes
should be considered. Albeit infrequent, the development of a
tic disorder following cranioencephalic trauma has been
reported in the literature.> We present a rare case demonstrating
the importance of maintaining a broad differential diagnosis
when a patient presents with sudden-onset tics.

CASE REPORT

A 16-year-old male with autism and attention-deficit/
hyperactivity disorder was referred to the emergency
department (ED) for a new onset of tics following a head
injury. Before the injury, the patient complained of malaise
and diarrhea for several days. Approximately 24 hours before
presenting to the ED, he was showering, briefly lost

consciousness and fell, hitting the back of his head on the
floor. He immediately had one episode of non-bilious, non-
bloody emesis. Afterward, he returned quickly to his
neurologic baseline. There was no external bleeding, bruising,
abnormal movement, weakness, altered mental status, or fever.

The next day, the patient developed grimacing-type facial
movements lasting one to two seconds at a time, occurring
several times per hour. The patient was seen by his pediatrician
and referred to the ED. Cardiovascular, pulmonary, and
abdominal exams were unremarkable. On neurological
evaluation, he was alert, oriented, and talking normally. The
patient had no weakness or tremors. Cranial nerves II-XII were
intact, and his gait was normal. However, he had frequent
episodes of facial grimacing, occurring approximately every
five minutes and lasting for about one second. Computed
tomography (CT) of the head was obtained and showed a
heterogeneous area of mixed attenuation in the left frontal lobe
in the middle cerebral artery distribution (Image 1).
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Image 1. Axial image computed tomography of the head shows
a rounded abnormality with mixed attenuation (solid arrow) in the
left frontal lobe with surrounding hypodense vasogenic edema
(dashed arrows).

Neurology and neurosurgery services were consulted. The
initial differential diagnosis included hemorrhagic stroke with
underlying arteriovenous malformation (AVM) or tumor. An
electroencephalogram was not performed. Nonetheless, the
patient received levetiracetam for seizure prophylaxis given
the concern for an intracranial process. Magnetic resonance
imaging and angiography (MRI/MRA) studies of the brain
were obtained, and he was admitted to the pediatric intensive
care unit (PICU) for monitoring. The MRI/MRA of the brain
showed a left posterior frontal lobe arteriovenous
malformation with parenchymal hemorrhage and surrounding
vasogenic edema (Image 2).

In the PICU, the patient received neuroprotective
measures and remained stable. On day three of hospitalization,
he was transferred to another hospital for an angiogram and
endovascular neurosurgery assessment. He underwent a
successful embolization of the AVM and started an intensive
rehabilitation program. At three-month follow-up post
procedure, the patient was doing well overall but had residual
right-sided facial weakness and word-finding difficulties. He
remains tic-free after the procedure.

DISCUSSION

Tic disorders may manifest in up to 10% of healthy
children. They are commonly diagnosed between 3-10
years of age, are suppressible, and often there is a family
history. The provisional tic disorder, formerly transient tic

CPC-EM Capsule

What do we already know about this clinical
entity?

Tics in children are common and typically do
not warrant further workup. Arteriovenous
malformations (AVM) are a rare cause of tics.

What makes this presentation of disease
reportable?

We report a 16-year-old male who developed
sudden-onset tics and was found to have an
AVM. Only one other similar case appears in
the literature.

What is the major learning point?

Patients with tics who present to the emergency
department with an atypical history or abnormal
physical exam findings may have an underlying
cause (ie, acute intracranial pathology).

How might this improve emergency medicine
practice?

Emergency physicians have a crucial role in
identifying concerning features in patients
with neurological complaints that may warrant
further workup.

Image 2. Magnetic resonance image (MRI) and angiogram

of the head. (A) Axial T2-weighted MRI of the brain shows
intraparenchymal hemorrhage in the left frontal lobe (long, solid
arrow) with surrounding vasogenic edema (dashed arrow).
Numerous tangled, low-signal vessels are seen posterior and
medial to the hemorrhage, including a large draining vein (short
arrow). (B) Coronal maximum intensity projection from time-
of-flight magnetic resonance angiogram also shows the ovoid,
hyperintense intraparenchymal hemorrhage (long arrow) as well
as numerous abnormal feeding arteries (short arrow) indicative
of an arteriovenous malformation arising from branches of the
middle cerebral artery.
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disorder, usually lasts for less than one year.® Our patient
was a 16-year-old male with no prior history of tics.
Despite his overall well appearance and reassuring
examination, the sudden onset of tics following his fall and
loss of consciousness was concerning. His MRI/MRA
showed a large left frontal AVM with initial concern for
hemorrhagic stroke.

Reports in the literature of tic disorders developing after
head trauma are rare.” In a case series with 22 adult and three
pediatric patients with emerging tics following traumatic brain
injury (TBI), Ricketts et al found that 40% of the patients were
diagnosed with damage, including hemorrhaging, to the basal
ganglia, ventricular system, and temporal region. The authors
concluded that tics emerging after TBI are relatively
uncommon in youth and that it is challenging to confirm
whether abnormal head imaging findings were pre-existing
conditions.* De Souza reported 13 cases of tics that developed
after TBI. All but one patient was an adult, and four patients
had positive, nonspecific findings on CT head or MRI brain.
No cases of AVM or stroke were reported in this series.’

There are even fewer reports of AVM causing tics as the
primary presenting symptom. Yochelson and David reported a
16-year-old male who presented with a complex tic disorder
associated with vocalizations following a hemorrhage from a
left frontal AVM.® The patient was initially treated with
carbamazepine due to concern for complex partial seizure.
However, there were no changes to the movement disorder
despite the therapeutic blood levels of antiseizure medication.
His medication was transitioned to clonidine, and the
frequency and severity of the tics had improved remarkably at
six-month follow-up.

Neuroanatomical models propose that the
pathophysiology of tics is related to basal ganglia and
subthalamic dysfunction.” There is a report in the literature of
two eight-year-old boys presenting with Tourette syndrome-
like symptoms and hemidystonia following right subcortical
strokes involving the basal ganglia.® A similar finding of vocal
tics developing in a 71-year-old man following an acute
lacunar infarct is also reported.’

We theorize that our patient had a non-traumatic rupture
of his AVM, which led to a new-onset tic disorder. After
evaluation by his pediatrician, the patient was referred to our
ED, where we obtained a CT head. Our patient did not have
classic signs of stroke, basal ganglia, or subthalamic
dysfunction on neuroimaging. Nevertheless, we hypothesize
that the hemorrhage from his AVM caused corticostriatal tract
dysfunction, ultimately leading to basal ganglia activation and
a hyperkinetic state.”® The patient’s tics improved after the
embolization of his AVM, which also corroborates this
neuroanatomical hypothesis for secondary tic development.

CONCLUSION
We present a rare case of a hemorrhagic stroke due to
arteriovenous malformation masquerading as a benign entity in

a pediatric patient. Most tic disorders in the pediatric population
are benign, transient, and require no treatment. However, when
evaluating a patient with tics, certain aspects of the history and
physical examination should raise concern for mimickers or
underlying pathology, including AVM and stroke.
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Introduction: Coinfection with human immunodeficiency virus (HIV) and Treponema pallidum
represents a unique challenge in management, with increased risk of neurological complications.
Haiti is well-known for being disproportionately impacted by the HIV epidemic, with rates of infection
~6 times higher than in the United States (US). Rates of coinfection in Haiti are incompletely
characterized but likely high. The US has seen a marked increase in migration from Haiti, with
implications for public health and migrant health management.

Case Report: A 69-year-old male, recent Haitian migrant presented for subacute altered mental
status and visual and auditory hallucinations for approximately four weeks. The patient’s neurological
exam was non-focal, but laboratory evaluation showed an elevated paraprotein gap (6.7 grams per
deciliter). This prompted concern for infectious etiology. The patient was diagnosed with HIV/AIDS with
a CD4+ count of 154 cells per cubic millimeter and a positive rapid plasma reagin test (titer 1:128),
with cerebrospinal fluid demonstrating elevated white blood cell count and protein concentration,
consistent with neurosyphilis. The patient completed 14 days of intravenous benzathine penicillin G,
with hospitalization complicated by hyponatremia and vomiting, which resolved after antibiotics.

Conclusion: This case highlights the risk of coinfection with HIVV and neurosyphilis in the Haitian
migrant population and suggests possible benefit in routine screening for HIV and syphilis in the
emergency department, particularly for at-risk populations. Neurosyphilis can be difficult to diagnose,
requiring a high index of suspicion. Migrant patients can have difficulty accessing healthcare
services, and the emergency department may have a role in screening and initiation of treatment in
this population. [Clin Pract Cases Emerg Med. 2025;19(1):28-32.]

Keywords: neurosyphilis; Treponema pallidum; HIV; coinfection; Haiti; case report.

INTRODUCTION gummata, and ocular syphilis.! The presentation of
Treponema pallidum, the spirochete causing syphilis, can ~ neurosyphilis is often non-specific and can mimic

invade the central nervous system (CNS), affecting brain, microvascular and neurodegenerative disorders, infectious

eyes, spinal cord, and meninges. Presence of T pallidum in encephalitides, complications of substance use, and primary

cerebrospinal fluid can occur at any stage of infection, whether ~HIV-induced neurocognitive decline. These conditions are

symptomatic or not. Neurosyphilis within the first year of frequently seen in geriatric patients and potentially present

infection typically presents with meningitis, but it has a more ~ with neuropsychiatric symptoms.

varied presentation as the organism persists in the CNS, Rates of primary and secondary syphilis have risen steadily,

including meningovascular and parenchymatous lesions, CNS  and the United States Centers for Disease Control and
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Prevention (CDC) estimates that from 2020 to 2021 rates of
syphilis cases in the United States (US) increased 32%.2
Neurosyphilis is particularly prevalent among HIV-positive
individuals with untreated syphilis, as high as 40%.* The burden
of this syndemic is distributed unequally across the globe, with
Haiti being disproportionately impacted. Many Haitians face
severe stigma, limiting access to already limited care.* Certain
populations within Haiti are particularly affected, including sex
workers and sexual and gender minorities.’ Data is sparse on
rates of syphilis in Haiti. Increased Haitian immigration to the
US makes these questions relevant to US clinicians, particularly
those in the emergency department (ED), where many recently
arrived migrants experience their first contact with the US
healthcare system.®

Our case (see Figure for hospital course) highlights the need
for a high index of suspicion for coinfection of HIV and syphilis,
particularly in geriatric patients and recently arrived migrants
who might be at elevated risk and whose healthcare access can be
limited. It impresses a call to action for emergency physicians to
take a more public health approach to our work, addressing
challenges through novel approaches such as routine disease
screening from the ED for vulnerable populations.

CASE REPORT

A 69-year-old Haitian immigrant male with hypertension
presented to the ED with his daughter for altered mental status,
neck pain, and hallucinations. He had not seen a physician for
over 20 years. The patient was alert and oriented to person and
place but not to time. He complained of three days of
paraspinal neck pain but denied recent trauma, photophobia,
new incontinence, back pain, skin changes, or focal
neurological changes. The patient’s daughter reported a four-
week decline in his mental status, including increased
confusion, disorientation to time, and visual and auditory
hallucinations of deceased family members.

His ED vital signs were heart rate 61 beats per minute, blood
pressure 200/94 millimeters of mercury, respiratory rate 17
breaths per minute, oxygen saturation 98% on room air, and
temperature 98.4° Fahrenheit. He had full extraocular motility
without anisocoria, afferent pupillary defect, or Argyll Robertson
pupils. The patient’s neck was supple without meningismus.
Cranial nerves were intact, strength was 5/5, and sensation was
intact in the bilateral upper and lower extremities. Cerebellar
testing and gait were normal. Given the patient’s non-specific
presentation with recent arrival to the US four weeks prior, a
broad diagnostic evaluation was initiated.

Initial labs showed mild normocytic anemia (hemoglobin
12.8 grams per deciliter [g/dL]) (13.5-17.5 g/dL) without
leukocytosis. Comprehensive metabolic panel was unremarkable
with the exception of mild hyponatremia (132 millimoles per liter
(mmol/L), mild hyperglycemia (133 milligrams per deciliter [mg/
dL]), and elevated (normal <4 g/dL) serum protein (10.3 g/dL)
(6.8-8.6 g/dL). With a normal serum albumin (3.6 g/dL) (3.5-5.0
g/dL), the patient had a calculated paraprotein gap of 6.7 g/dL,

CPC-EM Capsule

What do we already know about this clinical
entity?

Coinfection between neurosyphilis and HIV
can have profound impact on health, presents
heterogeneously, and diagnosis is often delayed.

What makes this presentation of disease
reportable?

This case presents in a recent migrant to the

US from Haiti, likely with significantly delayed
diagnosis and possible long-term neurocognitive
implications.

What is the major learning point?

Recently arrived migrants experience barriers to
care. Neurosyphilis and HIV, which can present
with altered mental status, can be screened for in
the ED.

How might this improve emergency medicine
practice?

In expanding emergency physicians’role to
include bridging care for migrants, we promote
health equity and diagnose conditions early,
preventing long-term sequelae.

which was elevated. Thyroid stimulating hormone, and vitamin
B,, levels were normal. Serum toxicology screen for tricyclic
antidepressants, salicylate, ethanol, and acetaminophen was
negative. Hepatitis C antibody testing was negative. Computed
tomography angiogram of the head and neck showed no acute
abnormalities. Hypertensive encephalopathy was also included
within the differential diagnosis but was deemed less likely in the
absence of any other signs of end-organ injury. Consent was
obtained for HIV and syphilis testing. Results of the rapid plasma
reagin were positive at 1:128 titer, and HIV-1 antibody testing
was positive. The absolute CD4* count was measured at 154 cells
per cubic millimeter, and the viral load was 184,000 copies per
milliliter. Lumbar puncture was unsuccessful in the ED.

During the patient’s hospitalization, both infectious
diseases and neurology were consulted. Initial treatment for
neurosyphilis was delayed secondary to difficulty obtaining
cerebrospinal fluid (CSF). The patient reported possible sexual
exposures but denied history of intravenous (IV) drug use or
sexual contact with men. He was started on trimethoprim-
sulfamethoxazole (TMP-SMX) for Pneumocystis jirovecii
pneumonia (PJP) prophylaxis. Antiretroviral therapy (ART) was
deferred initially due to risk of immune reconstitution
inflammatory syndrome. The CSF was ultimately obtained by
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3 days prior to ED
visit — patient

Unknown time(s)

Hospital Day 1: MRI negative
for signs of encephalitis

2 months after
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prior to
presentation:
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notices onseft of
atraumatic
paraspinal neck
pain without red
flag back pain
symptoms

4 weeks prior to ED
visit — patient
unknowingly arrives to the
infected with HIV United States from
and T pallidum Haiti

® T ®
Patient without
regular healthcare
follow-up for >20
years

presentation
daughter reports
patient functions
well at home,
ambulates
independently, but
continues to have
intermittent
confusion and
memory loss

Hospital Day 2:

1D consulted for
new diagnosis of
HIV and syphilis

Patient discharged on
Hospital Day 27:
Prolonged stay secondary
to patient being found to
have SIADH and
resultant hyponatremia —
contributing in delay to
discharge

Hospital Day 8: ART
started for HIV —
delayed start secondary
to gastrointestinal
upset/from shigella

Hospital Day 15:
Patient develops
fever and COVID —
initiates remdesivir
treatment

3 months after initial
ED presentation
Patient has established

Presentation to the ED for neck
pain and hallucinations.
Lumbar puncture negative for
meningitis. Syphilis IgG/IgM (+)
and HIV (+); CD4+ 154

3 weeks prior to ED
visit — Daughter of
patient notices
decline in mental
status

Abbreviations:
ART: Anti-retroviral therapy
HIV: Human immunodeficiency virus

care with ID Clinic and
has been noted to have
medication compliance
with no missed doses.

Hospital Day 3:
Penicillin G
started

ID: Infectious disease

MRI: Magnetic resonance imaging
SIADH: Syndrome of inappropriate
antidiuretic hormone secretion

CD4+261

Figure. Hospital course of 69-year-old Haitian immigrant coinfected with HIV and neurosyphilis.
ART, anti-retroviral therapy; ED, emergency department; /D, infectious diseases; SIADH, syndrome of inappropriate antidiuretic hormone.

interventional radiology, revealing elevated white blood cell
count (115 per microliter (uL) with polymorphonuclear
predominance, an elevated total protein (85 mg/dL), and a
normal glucose (45 mg/dL). Venereal Disease Research
Laboratory testing of the CSF was unavailable due to lab
transporting error. Mycobacterium tuberculosis polymerase
chain reaction of CSF was negative, as was the bioMérieux
BioFire meningitis/encephalitis CSF panel.

Magnetic resonance imaging (MRI) of the brain
demonstrated global volume loss. The patient was prescribed
vitamin B, and a 14-day course of IV penicillin for treatment of
neurosyphilis. At this point ART was again deferred due to
vomiting and worsening hyponatremia (128-131
mmol/L). Nephrology was consulted, attributing the
hyponatremia to medication-induced syndrome of inappropriate
antidiuretic hormone from TMP-SMX. The PJP prophylaxis was
transitioned to atovaquone with improvement in serum sodium.
The patient was subsequently discharged on appropriate ART and
prophylaxis, having completed neurosyphilis treatment. On
follow-up two months after hospitalization, the patient’s daughter
reported he was functioning well at home, eating and ambulating
independently, but he continued to have intermittent confusion
and memory loss.

DISCUSSION

Altered mental status always necessitates a broad
differential diagnosis. In this patient, it included
neurosyphilis, syphilitic gummata, HIV-induced

encephalopathy, herpes simplex virus encephalitis, a primary
neurocognitive disorder like dementia, neoplasms,
cryptococcal meningitis, and progressive multifocal
leukoencephalopathy among other processes. Suspicion for
HIV infection was increased due to elevated paraprotein gap
noted on initial labs, as well as the prevalence of HIV in the
patient’s country of origin. The paraprotein gap is calculated
by the difference between total protein and serum albumin.
These values are available on a hepatic panel or
comprehensive metabolic panel, which are regularly ordered
ED tests. A difference >4 g/dL, an elevated paraprotein gap,
suggests multiple possible causes, including an underlying
chronic infection such as HIV or hepatitis C virus.”

Syphilis is known classically as “the great imitator” with
William Osler credited as saying, “He who knows syphilis
knows medicine.” The patient’s subacute, rather than gradual,
onset of neuropsychiatric symptoms prompted consideration
of an infectious process like neurosyphilis. It should be noted
that definitive diagnosis of neurosyphilis could not be made
with CSF testing, although review of the literature suggests
that no single test can definitively diagnose this infection in all
patients. In the migrant population, this is particularly salient.
One study estimated rates of syphilis among refugees to the
US to be 373 per 100,000, though this may be an
underestimate.® Syphilis might not have been considered,
however, given the patient’s age. This case provides an
opportunity to discuss the “desexualization” of geriatric
patients, making assumptions about their sexual behavior and
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neglecting the sexual history.’ In a sample of older US adults,
only 17% discussed sexual issues with their doctors, with 61%
of these discussions being patient-initiated.'

Previous studies note higher syphilis prevalence among
refugees and migrants in certain South American communities.
This is perhaps unsurprising given limited access to sexually
transmitted infection (STI) screening, comprehensive sex
education, and contraceptive practices, as well as the risk of
sexual violence.'""? Furthermore, it highlights how migration
contributes to acquisition of HIV and other STIs, with increased
proportions of infections in high-income countries stemming, at
least in part, from migrants from lower or middle-income
countries.” This case emphasizes the vigilance that emergency
physicians must bring to care of migrant and refugee patients,
with high indexes of suspicion for STIs especially for
individuals who have barriers to access. It highlights the need
for increased sexual health services for migrants, as well as
commitment at physician, community, and policy levels to
provide culturally appropriate prevention and healthcare to
these often-marginalized communities.

Routinely implemented screening for STIs and other
conditions in the ED could contribute to public health,
particularly for migrant patients. The CDC has recommended
ED-based opt-out HIV screening since 2006, with academic
medical centers leading implementation.'* The American
College of Emergency Physicians has issued a policy
statement encouraging universal opt-out HIV screening.'s
Academic EDs comprise 3% of total EDs but account for the
majority of sites providing HIV screening, with roughly 1 in 4
providing targeted screening and almost 1 in 5 providing
nontargeted screening in a national survey performed in
2009.'%!" Benefits of screening include identifying patients
with acute HIV at higher risk for viral transmission, indicating
added public health benefit.!® This study included sites in
[llinois, Texas, California, Louisiana, and Pennsylvania,
indicating the practice has spread across the US.

Screening for syphilis in the ED, a more novel proposition,
is a natural outgrowth of HIV testing. Previous data suggests
syphilis is often ignored at visits testing for gonorrhea and
Chlamydia.” One study found routine syphilis screening
feasible and noted high rates of infection even in groups
typically considered “low risk.”?® Implementing and improving
screening programs in community EDs will be vital for
equitable care, meeting patients where they are and addressing
their medical needs when other parts of the healthcare system
cannot or will not.

Notably, our patient presented with hallucinations. Our
literature review found that <20% of neurosyphilis cases present
with psychiatric symptoms, including paranoia, behavioral
changes, hallucinations, mania, and cognitive impairment.?' A
case series revealed that multiple patients were admitted to
psychiatric units before diagnosis of neurosyphilis was
established.? This illustrates that, especially in older patients
without pre-existing psychiatric history, new-onset

neuropsychiatric symptoms require a broader differential, and in
the appropriate clinical context CSF examination must be
considered.” This is especially true for recent migrants from
high-risk areas and patients with known comorbid HIV infection.
This case highlights the impact of shared population
experience on ED clinical decision-making. The patient’s status
as a recent migrant from a high-prevalence area with a
comparatively fragmented healthcare system prompted
consideration of HIV and neurosyphilis as potential explanations
for his subacute presentation. Best practices from this case
include early involvement of interpreter services to interpret not
simply the words being communicated but the cultural context in
which such communication occurs. Our own interpreter team
suggests the importance of coordination with interpretive services
prior to meeting the patient, a “pre-brief” in which goals of the
encounter, clinician concerns about cognition, and other factors
might be communicated, such that the interpreter can assess for
culturally relevant factors and medically relevant details.

CONCLUSION

We add to the literature a case of neurosyphilis—novel in
highlighting social determinants of health for immigrant
populations with high HIV prevalence. In keeping with its
status as “the great imitator,” syphilis should remain high on the
differential, particularly in undifferentiated altered mental status
and new-onset neuropsychiatric abnormalities in individuals
from higher prevalence areas or with risk factors. High index of
suspicion for syphilis and HIV coinfection must be maintained,
particularly in EDs that serve migrant populations and are often
the first point of contact with the US healthcare system. This
case further highlights the importance of taking a more focused
public health lens to care in the ED, potentially leading to the
conclusion that screening for HIV and syphilis, as is part of
routine care in multiple EDs across the country, might better be
viewed as standard of care, and would identify patients before
they develop irreversible complications, reducing consequent
morbidity and mortality.

Patient consent has been obtained and filed for the publication of
this case report.
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Introduction: Cullen sign is an area of periumbilical ecchymosis that results from blood tracking
along the round ligament. Any source of retroperitoneal or abdominal hemorrhage can cause Cullen
sign, but it is often described in association with acute pancreatitis.

Case Report: Here we report a case of a chronically ill male who presented with a bulging sensation
in his lower abdomen and lower abdominal pain. On physical examination this patient was noted

to have a large area of periumbilical ecchymosis predominantly on the left aspect of the umbilicus,
consistent with Cullen sign. Computed tomography abdomen and pelvis were remarkable for an
enlarging left external iliac artery aneurysm with adjacent hematoma and multifocal intraperitoneal
hematoma tracking into the right side of the abdomen, concerning for aneurysmal rupture. The
patient was taken to the operating room for a left iliac artery arteriogram and stent placement.

Conclusion: Isolated iliac artery aneurysms are rare and represent less than 2% of all abdominal
aneurysmal disease; furthermore, external iliac artery aneurysms are exceedingly rare and account
for the least common abdominal aneurysmal pathology. This case demonstrates the importance of
considering other etiologies of Cullen sign beyond pancreatitis, including aneurysmal ruptures. [Clin

INTRODUCTION

Cullen sign is an often taught but rarely observed
complication of multiple intra-abdominal and retroperitoneal
processes. First described in 1918 in association with a
ruptured ectopic pregnancy, it is defined as subcutaneous
edema and bruising around the umbilicus. Cullen sign has
more recently been described in association with acute
pancreatitis, where it is observed in 1-3% of patients.'?
However, the etiologies causing Cullen sign include a variety
of other sources of retroperitoneal and abdominal hemorrhage,
among them rectal sheath hematomas, splenic rupture, and
duodenal ulcer perforation.?

In this case we describe a patient who was noted to have
Cullen sign caused by a large, ruptured, left external iliac
artery pseudoaneurysm. While there are several case reports

that attribute Cullen sign to aortic and internal iliac artery
pathology, we are unaware of any report of Cullen sign related
to a ruptured external iliac artery aneurysm.*

CASE REPORT

A 75-year-old male with a past medical history of chronic
obstructive pulmonary disease (COPD), peripheral artery
disease, hypertension, hyperlipidemia, abdominal aortic
aneurysm (previously repaired in 2015), and sarcoidosis
presented to the emergency department for evaluation of lower
abdominal pain and a bulging sensation in his lower abdomen.
The patient reported he had been hospitalized two weeks prior
to this presentation secondary to a COPD exacerbation, but he
reported his dyspnea to be improving. Review of systems was
otherwise negative.
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On the initial physical examination, the patient was in no
acute distress and hemodynamically stable. His abdominal
exam was remarkable for a large area of periumbilical
ecchymosis predominantly on the left aspect of the umbilicus,
consistent with Cullen sign (Image 1). The patient’s basic
metabolic panel and liver enzymes were unremarkable.
Hemoglobin was 10.9 grams per deciliter (g/dL), down from
14.2 g/dL (obtained two months prior) (reference range: 11.3
gm/dL-15.2 gm/dL). Computed tomography (CT) abdomen
and pelvis with contrast demonstrated an enlarging left
external iliac artery aneurysm with adjacent hematoma and
multifocal intraperitoneal hematoma tracking into the right
side of the abdomen, concerning for an interval aneurysmal
rupture (Image 2 and Image 3). The patient’s hemoperitoneum
and hematomas were entirely new since a previous positron
emission tomography-CT obtained two months prior. Also
reported was a stable 2.7-centimeter (cm) right common
femoral artery pseudoaneurysm and patent infrarenal
abdominal aorta iliac bypass grafts.

The patient was subsequently transferred to a regional
tertiary care center for vascular surgery consultation. He was
taken to the operating room for left iliac artery arteriogram
with stent placement. Initially, the vascular surgery team
exposed the left femoral artery and then performed an
aortoiliac angiogram via the left iliac artery. Subsequently,
vascular surgery placed a Viabahn 11 millimeter x 10 cm stent
(WL Gore & Associates, Inc, Newark, DE) in the left external
iliac artery. Left dorsalis pedis and posterior tibial pulses were
confirmed via Doppler upon case completion.

DISCUSSION

Cullen sign is an area of ecchymosis around the
periumbilical region that results from blood tracking along the
round ligament. This can occur with any hemorrhagic fluid

Image 1. Periumbilical ecchymosis (Cullen sign).

CPC-EM Capsule

What do we already know about this clinical
entity?

Cullen sign and iliac artery aneurysmal disease
are well described clinical findings without
known association.

What makes this presentation of disease
reportable?

This case report demonstrates a relationship
between Cullen sign and a ruptured iliac artery
aneurysm, which has not been previously described.

What is the major learning point?

1t is vital is to broaden the existing clinical
differential for Cullen sign to include the emergent
vascular pathology of iliac artery aneurysms.

How might this improve emergency medicine
practice?

A heightened awareness of this association will
help clinicians form their differential for patients
presenting with Cullen sign.

from the retroperitoneal compartments when the fluid extends
along the gastrohepatic and falciform ligaments to the
umbilicus, allowing entry into the abdominal wall muscles.
Usually, the abdominal wall musculature is isolated by various
fascia and sheaths; however, when these protective structures
are damaged or missing, blood may track into the
subcutaneous region of the muscle.?

Isolated iliac artery aneurysms are rare, representing less than

Image 2. Left iliac artery aneurysm (arrow).
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Image 3. Intra-abdominal hematoma from aneurysmal rupture
(arrow).

2% of all abdominal aneurysmal disease; furthermore, external
iliac artery aneurysms are exceedingly rare and account for the
least common abdominal aneurysmal pathology.’ External iliac
artery aneurysms can be isolated but can also be associated with
more proximal aneurysms that have undergone extension.
Traumatic or iatrogenic injury to the arterial wall can also lead to
aneurysms but are also associated with pseudoaneurysm. The
clinical presentation of an external iliac artery aneurysm can vary
widely from being asymptomatic to symptoms of mass effect
with venous occlusion and lower extremity edema to hemorrhage
from rupture.® In this case, the left external iliac artery aneurysm
ruptured, causing intra-abdominal hemorrhage, and resulted in
periumbilical ecchymosis (Cullen sign).

An additional physical exam characteristic often associated
with pancreatitis is the Grey-Turner sign, which is seen as
ecchymosis in the subcutaneous tissue of the flanks.!” Like
Cullen sign it is a rare finding seen in severe intra-abdominal
pathology including splenic rupture, retroperitoneal
hemorrhage, or severe liver pathology. ® The mechanism is like
Cullen sign in which blood can traverse the typical intra-
abdominal and abdominal wall fascia to become deposited
within the subcutaneous tissue on the flank. The blood can take
several days to accumulate and degrade to a point it can be
appreciated on exam.” Unfortunately, when disease processes
have been able to develop long enough to manifest as either
Grey-Turner or Cullen sign, they are often more severe.

The patient presented in this case was overall well
appearing and did not have significant tenderness on
abdominal exam. It was not until the skin on his abdomen was
examined that the large areas of ecchymosis were revealed.
Cullen sign was well demonstrated on exam, and it was the
only exam characteristic that signaled how critically ill the
patient could become. The rupture of his arterial aneurysm

was relatively controlled at that time but could easily have
worsened if proper treatment had been delayed. This case
helps reiterate the importance of thorough physical exams and
the role they can play in targeting or broadening a workup
when a history or initial labs alone are reassuring.

While Cullen sign has been widely reported in the setting
of pancreatitis, there are limited reports of other causes of this
exam finding. When present, Cullen sign should be seen and
interpreted as an indication of some type of either
retroperitoneal or intra-abdominal hemorrhage, rather than
simply a sign associated with pancreatitis, as previously
thought. We are unaware of any other reports of Cullen sign
associated with ruptured external iliac pseudoaneurysms.

CONCLUSION

Cullen sign is an important clinical exam finding that
indicates retroperitoneal or intraperitoneal hemorrhage, which
can be caused by a variety of etiologies. We describe a
previously unrecorded pathologic cause of Cullen sign. It is
important for emergency physicians to maintain a broad
differential when Cullen sign is present, as it may be indicative
of any hemorrhagic source in the abdomen.
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Review Board approval, nor patient consent for publication of this
case report. Documentation on file.
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Introduction: Hydrocephalus presents a diagnostic and therapeutic challenge due to its diverse
clinical manifestations and underlying causes. Symptoms can vary from feelings of unsteadiness to
focal symptoms such as weakness, difficulty ambulating, or urinary incontinence. Due to the wide
variety of symptoms, hydrocephalus can present a difficult diagnosis for any physician and may
require different interventions depending on the underlying cause.

Case Report: This case report highlights a 69-year-old female with altered mental status, initially
diagnosed with communicating hydrocephalus and sepsis. The patient’s symptoms, including
confusion, urinary dysfunction, and gait ataxia, initially masked the hydrocephalus, emphasizing
the importance of considering this condition in patients with prolonged progression of neurological
deficits. Brain imaging, including magnetic resonance imaging (MRI) and computed tomography
(CT), facilitated the diagnosis, suggesting hydrocephalus with downward tonsillar herniation. The
acute management involved empirical antibiotic therapy for associated sepsis, followed by the
placement of an external ventricular drain for cerebrospinal fluid diversion and sampling, including
cytology and cell counts, given the concern for tonsillar herniation with a lumbar puncture. Cine
MRI and CT cisternogram demonstrated a cyst filling the volume of the fourth ventricle. Subsequent
surgical fenestration of the cyst using a suboccipital craniotomy for cyst resection alleviated
symptoms and stabilized ventricular size.

Conclusion: Hydrocephalus can present with unique and varying symptoms, and it can have a
variety of underlying causes. This case underscores the necessity for individualized treatment
approaches tailored to the underlying etiology of hydrocephalus, including temporizing measures
and more aggressive approaches once infection has improved. [Clin Pract Cases Emerg Med.
2025;19(1):37-40.]

Keywords: hydrocephalus; trauma; case report; altered mental status; external ventricular drain.

INTRODUCTION autoimmune processes. In the United States, hydrocephalus
Hydrocephalus is defined as the abnormal accumulation of ~ represents a significant burden to our healthcare system

cerebrospinal fluid (CSF) in the cerebral ventricles. Symptoms ~ with the average cost of surgical treatments well over

are widely variable and can occur from a variety of causes $35,000 per intervention. Here, we present a unique case of

ranging from trauma and genetic diseases to infection and hydrocephalus in the setting of recent trauma, altered mental
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status, and sepsis that required advanced imaging to correctly
diagnose and treat the hydrocephalus. This case highlights the
diagnostic challenge that hydrocephalus can present when an

affected patient presents to the emergency department (ED).

CASE REPORT

A 69-year-old female with a medical history of breast can-
cer status post mastectomy and hysterectomy presented to the
ED for altered mental status after an episode of severe confu-
sion. Upon presentation, the patient stated that she had been
feeling progressively dizzy and weak, causing her to fall and
strike her head with no loss of consciousness. She also report-
ed difficulty emptying her bladder, dysuria, and two episodes
of non-bloody emesis two days prior.

Vitals were notable for tachycardia and low-grade fever.
The physical exam was benign except for mild dysmetria and
gait ataxia. Laboratory workup was notable for leukocytosis,
a urinalysis consistent with a UTI, normal troponins with
no notable change over two hours, and a normal lactate at
1.3 millimoles per liter (mmol/L) (0.5 - 2.2 mmol/L). Basic
Metabolic Panel (BMP) showed an elevated serum creatinine
at 1.63 mg/dL (0.59 - 1.04 mg/dL) significantly changed from
her reported baseline of 0.88 mg/dL. Basic metabolic panel
showed signs consistent with dehydration. Chest radiograph
revealed no signs of pneumonia, but a computed tomography
(CT) head and neck angiogram demonstrated communicating
hydrocephalus pattern with dilation of the lateral, third, and
fourth ventricles with no signs of intracranial bleeding or
skull fracture (Figure 1). The initial differential diagnoses
included meningitis, normal-pressure hydrocephalus (NPH),
and leptomeningeal tumor spread. Due to the uncertainty,
neurology was consulted and recommended a broad infectious
workup and magnetic resonance imaging (MRI). Since the
patient met criteria for systemic inflammatory response
syndrome, she was admitted for further management of her
sepsis and hydrocephalus. She was started on vancomycin,
ampicillin, and ceftriaxone for empiric meningitis coverage

Figure 1. Head computed tomography on admission
demonstrating hydrocephalus with enlargement of the lateral
ventricles, 3rd ventricle, and 4th ventricle, with downward descent
of the cerebellar tonsils.

initially, but due to blood cultures growing Escherichia coli
and the lack of findings concerning meningitis, she was later

CPC-EM Capsule

What do we already know about this clinical
entity?

Hydrocephalus can present with diverse
symptoms, often requiring advanced imaging and
individualized treatment.

What makes this presentation of disease
reportable?

An occlusive fourth ventricle arachnoid cyst,
initially occult on imaging, required advanced
techniques for diagnosis in the setting of urosepsis
and hydrocephalus.

What is the major learning point?
Hydrocephalus requires high suspicion in altered
mental status cases, advanced imaging may be
necessary to diagnose underlying causes that
might not be visualized on CT.

How might this improve emergency medicine
practice?

Recognizing that hydrocephalus may be
contributing to altered mental status in patients
with sepsis, and using advanced imaging, can
prevent misdiagnosis.

de-escalated to oral ciprofloxacin.

Later imaging via MRI demonstrated slight contrast
enhancement of the dura, with the differential including
meningitis given her sepsis or leptomeningeal spread of her
breast cancer. The MRI also demonstrated periventricular
edema with concerns for transependymal flow. These findings
were concerning for meningitis vs leptomeningeal tumor
spread and communicating hydrocephalus with tonsillar
herniation. Given the concern for exacerbation of her
downward herniation and crowding of the foramen magnum,
a lumbar puncture was deferred, and neurosurgery was
consulted. An external ventricular drain (EVD) was placed by
the neurosurgical team for CSF diversion and sampling. A full
CSF workup was sent, including cultures, cell count, protein,
glucose, and cytology. The CSF studies showed a normal
opening pressure and no signs of infection, malignancy, or
inflammatory process.

Given the negative CSF studies, an MRI with cine
protocol was performed to visualize the flow throughout her
intracranial ventricular system. The study demonstrated an
obstruction at the exit of the aqueduct into the fourth ventricle
(Figure 2). A CT cisternogram was performed through the
patient’s EVD to further assess the CSF flow dynamics. The
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study revealed a fourth ventricular cyst obstructing the fourth
ventricle, only allowing a small amount of CSF to flow along
the right ventrolateral aspect of the cyst (Figure 3). After
extensive discussion with the patient, the neurosurgical team
recommended a suboccipital craniotomy for fenestration and
resection of the cyst to remove the obstruction and decrease
the risk of the patient needing placement of a CSF shunt.

The procedure was completed without complication, and
nine days after admission, her only remaining neurological

Figure 2. Magnetic resonance imaging brain cine protocol
demonstrating obstructed flow near the exit point of the cerebral
aqueduct into the 4th ventricle (white arrow).

Figure 3. Computed tomography cisternogram. A: 10 minutes
after contrast injection demonstrating obstructed flow into the
4th ventricle with some ventral spread of contrast. B: 30 minutes
after contrast injection demonstrating further ventral descent of
contrast. C: 105 minutes after contrast injection demonstrating
ventrolateral spread of contrast to the obex of the 4th ventricle.

finding was bilateral nystagmus. An EVD clamp trial was
performed, which showed stable ventricular size. The drain
was subsequently removed, and she was discharged to a rehab
facility for further outpatient management without the need
for ventriculoperitoneal (VP) shunting.

DISCUSSION
Hydrocephalus is a process whereby CSF accumulates
inside the cerebral ventricles, causing neurological symptoms

that overlap with those of increased intracranial pressure.

In adults, there are four distinct types of hydrocephalus:
communicating, non-communicating, hypersecretory, and
NPH. Common etiologies of communicating hydrocephalus
include post-hemorrhagic or post-inflammatory changes,
while obstructive hydrocephalus may be secondary to mass-
occupying lesions such as tumors or cysts. Normal pressure
hydrocephalus is classically defined by the “wet, wobbly,
and wacky” triad of urinary incontinence, gait ataxia, and
altered mental status. Hypersecretory hydrocephalus is more
common in children and due to CSF-producing papillomas
or carcinomas.' Regardless of the type, the diagnosis and
treatment of hydrocephalus present a challenge to any
physician, as the severity and symptoms can range widely
and may require advanced imaging, such as the studies used
in our case, to successfully treat the underlying reason for the
fluid accumulation. This case presented a unique diagnostic
challenge as the pathophysiology was obstructive secondary to
a large cyst (non-communicating) but presented with a typical
communicating hydrocephalus imaging pattern on standard
CT and MRI acquisitions.

Given the wide variety of symptoms, hydrocephalus can
be found incidentally when investigating a headache, urinary
incontinence, or altered mental status in the setting of trauma,
as in our patient. Hydrocephalus is often initially diagnosed
on CT, but the gold standard is MRI.? Cerebrospinal fluid
studies should also be conducted to investigate underlying
etiologies for obstruction and hydrocephalus. Lumbar
puncture should not be pursued if there is an obstructive
hydrocephalus pattern or evidence of downward tonsillar
herniation. If initial testing is negative, further imaging, such
as an MRI cine, may be useful for diagnosing the underlying
cause of the hydrocephalus. For example, MRI cine can
be used to differentiate between communicating and non-
communicating arachnoid cysts by flow pattern and can be
used to gauge response to and monitor for complications of
surgical interventions such as VP shunts.® Another useful
imaging modality is CT cisternogram, which can be used to
accurately diagnose NPH and predict treatment response.* The
“tap test” is also an option if imaging is consistent with NPH,
where one removes CSF via high-volume lumbar puncture to
determine whether a patient’s symptoms improve.>

Due to the broad range of possible causes for
hydrocephalus, treatment varies widely, with some cases
requiring surgical evacuation, VP shunt placement for long-
term diversion of CSF, or being treated with resection of
the space-occupying lesions. Given this, it is crucial that a
physician be aware of advanced imaging techniques such as
MRI cine and CT cisternography, which can help elucidate
the underlying cause of hydrocephalus and ensure proper
treatment. If not identified, temporizing measures such as
the EVD that was placed in our case can be done to relieve
pressure while investigating possible underlying causes of
the CSF buildup.? Outcomes for other interventions, such
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as ventricular shunts, have also been studied, showing
improvement in symptoms in 59% of cases and a 6%

severe complication rate.® Today, definitive treatment for
hydrocephalus is almost entirely surgical via placement of a
shunt, a tappable reservoir to help with serial lumbar punctures,
or removal of the obstructing lesion.” Thus, hydrocephalus
represents a complex, often puzzling, set of diagnoses that may
require further advanced imaging for accurate diagnosis to
properly treat the underlying etiology for the accumulation.

CONCLUSION

Our case demonstrates a unique presentation of a
patient with a slow neurological decline from hydrocephalus
complicated by an acute worsening due to urosepsis. Further
complicating the presentation, the patient’s initial imaging
was consistent with a communicating hydrocephalus pattern,
which was highly suggestive of meningitis or leptomeningeal
tumor spread. As a lumbar puncture was deemed unsafe by
neurosurgery, an external ventricular drain was placed for
diagnostic and therapeutic purposes to obtain CSF for culture
and cytology and to drain CSF. Advanced brain imaging with
a cine flow MRI and CT cisternogram confirmed the unique
diagnosis of an occlusive fourth ventricular cyst that resulted
in a communicating hydrocephalus initial CT pattern in the
setting of an obstructive hydrocephalus physiology. This
case highlights the need for the emergency physician to look
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without abdominal pain or localizing symptoms.

Pract Cases Emerg Med. 2025;19(1):41-44.]

Introduction: Point-of-care ultrasound (POCUS) is a rapid bedside tool, particularly in
undifferentiated emergency department patients. Point-of-care ultrasound can investigate potential
intra-abdominal infections in febrile patients, especially in the elderly, who often present atypically

Case Report: We highlight the important POCUS findings of cholecystoduodenal fistula and
staghorn calculus in a febrile, elderly patient with dementia.

Conclusion: Early recognition of cholecystoduodenal fistula and staghorn calculus using POCUS
can expedite appropriate antibiotic and interventional treatment for improved patient outcomes. [Clin

Keywords: Fever; staghorn calculus; cholecystoduodenal fistula; point-of-care ultrasound; case report.

INTRODUCTION

Point-of-care ultrasound (POCUS) is a useful clinical tool
in guiding diagnostic and management plans, particularly in
undifferentiated emergency department (ED) patients.!> The
benefits of ultrasound include the ability to perform the exam
bedside in unstable patients, reduced ED and hospital costs,
decreased lengths of stay, and improved patient safety
avoiding ionizing radiation.? Recognition of intra-abdominal
POCUS findings is important in guiding appropriate treatment
in patients requiring early surgical or interventional
procedures, for example in acute cholecystitis,
choledocholithiasis, nephrolithiasis, and urinary retention.*!!

Cholecystoduonedal fistula and staghorn calculi can lead
to serious complications if not recognized and treated early.
These unusual findings can be visualized bedside with
POCUS.%!" Aside from a few older case reports, literature on
this topic is sparse. We describe the characteristic findings that
are critical for emergency physicians to recognize in order to
expedite treatment.*"! We also describe how POCUS can be
used in undifferentiated febrile patients to expedite or narrow

the diagnosis, including in older adults who often have
insidious etiologies and atypical presentations without
abdominal pain or localizing symptoms.'>!*

We present a case report of a febrile, elderly patient with
dementia. We describe the important POCUS findings of
cholecystoduodenal fistula causing Clostridium perfringens
bacteremia and staghorn calculus causing urosepsis, and we
compare these findings to computed tomography (CT) imaging.

CASE REPORT

An 89-year-old elderly man with hypertension, diabetes
mellitus, benign prostatic hypertrophy, seizure disorder, and prior
subdural hemorrhage presented to the ED via ambulance after
two unwitnessed falls at his skilled nursing facility. Paramedics
placed him in a cervical collar, and he received acetaminophen
for fever. On ED arrival, the patient was confused and not
oriented to self, place, or time. Vital signs included blood pressure
92/49 millimeters of mercury, heart rate 100 beats per minute,
oxygen saturation 98% on room air, respiratory rate 16 breaths
per minute, and temperature of 39.1° degrees Celsius. On
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physical exam, the patient was confused, with a Glasgow Coma
Scale of 14. His lungs were clear, and abdomen was soft,
non-tender, and non-distended with normal bowel sounds. He had
a right periorbital contusion. His neurological exam was limited
due to his underlying cognitive deficits and confusion, but he
moved all extremities with full strength and sensation.

On traumatic workup, chest and pelvis radiographs were
normal. Non-contrast computed tomography of his head and
cervical spine revealed a non-operative, right nondisplaced
zygomatic arch fracture and chronic right subdural hematoma.
Laboratory tests revealed a leukocytosis of 18.2x10° per liter
(L) (reference range 3.2-9.8 x10%/L), hemoglobin of 9 grams
per deciliter (g/dL) (13.7-17.3 g/dL), hematocrit of 28.9%
(39-49%), normal electrolytes, elevated blood urea nitrogen of
29 milligrams (mg) per dL (mg/dL) (7-20 mg/dL), creatinine
of 1.1 mg/dL (0.6-1.3 mg/dL), glucose of 128 mg/dL (70-140
mg/dL), aspartate aminotransferase of 51 units (U)/L (15-41
U/L), alanine aminotransferase of 26 U/L) (15-50 U/L), total
bilirubin of 0.7 mg/dL (0.4-1.5 mg/dL), conjugated bilirubin
of 0.3 mg/dL (0.1-0.6 mg/dL), alkaline phosphatase of 76 U/L
(24-110 U/L), lactate of 1.4 millimoles (mmol)/L (0.6-2.2
mmol/L), and pH 7.41. His coronavirus disease test was
negative.

Due to the patient’s fever and altered mental status, while
awaiting CT imaging transport and performance, emergency
physicians performed a biliary POCUS exam that showed a
gallbladder full of air and sludge with shadowing and a
duodenal fistula at the medial aspect of the gallbladder view
(Supplemental Video 1). Gallbladder thickness was normal
(0.27 centimeters); the common bile duct was not visualized
due to shadow artifact. Renal POCUS exam also revealed a
left intrarenal staghorn calculus (hyperechoic stone with
posterior shadowing) and moderate hydronephrosis (dilation
of renal pelvis and calyces) (Supplemental Video 2).

An abdominal/pelvic CT confirmed 1) a gas-containing
gallbladder with fistulous connection to the proximal
duodenum (Image 1), and 2) left staghorn calculus with
significant hydroureteronephrosis and urothelial thickening
(Image 2). He also had partial small and large bowel
obstructions due to a new colorectal mass concerning for
primary malignancy, with rectosigmoid inflammation and an
adjacent contained perforation, and liver metastases.

Urology was consulted since the patient could not urinate.
A urethral stricture was dilated, and a Foley catheter was
placed. His urinalysis had greater than 182 white and red
blood cells per high power field (hpf) (reference range <5/hpf
and <3/hpf), 2+ protein, 3+ blood, 3+ leukocytes, (reference
range negative), negative nitrite, 5 squamous cells, and gross
blood from traumatic Foley placement. The patient was treated
for urosepsis with intravenous (IV) fluids and IV piperacillin-
tazobactam and vancomycin, and he was admitted to the
internal medicine service.

Two days later, both blood cultures grew C perfringens
(presumed from biliary/perforated gastrointestinal source), and

CPC-EM Capsule

What do we already know about this clinical
entity?

Point-of-care ultrasound (POCUS) as a bedside
tool can investigate potential intra-abdominal
infections in febrile patients.

What makes this presentation of disease
reportable?

We highlight the important POCUS findings for
cholecystoduodenal fistula and staghorn calculus
in a febrile, elderly patient.

What is the major learning point?
Cholecystoduodenal fistula is an abnormal
gallbladder and duodenal connection with air.
Staghorn calculus is a hyperechoic structure with
shadowing in the kidney.

How might this improve emergency medicine
practice?

Early recognition of intra-abdominal disease
using POCUS can expedite appropriate
antibiotic and interventional treatment for
improved patient outcomes.

the urine culture grew Enterococcus faecalis. After goals of
care discussions with the patient’s family, due to his frail
condition, severe dementia, and likely new diagnosis of

Gallbladder

Ducdenum
Gallbladder-

Pancreatic
duct

Commeon
bile duct

Image 1. Computed tomography coronal view of a gas-containing
gallbladder with fistulous connection to the proximal duodenum.
There are common bile duct and main pancreatic duct dilatation
due to an obstructing stone within the distal common bile duct.
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and urothelial
thickening

staghorn calculus with significant hydroureteronephrosis and
urothelial thickening.

metastatic colon cancer with intestinal obstruction and
contained bowel perforation, invasive therapeutic intervention
with endoscopic retrograde cholangiopancreatography and
surgical intervention of the cholecystoduodenal fistula and
staghorn calculi were deferred. The patient was treated with
IV antibiotics for seven days and discharged back to his
facility with goals to prioritize comfort and avoid further
hospitalizations.

DISCUSSION

Point-of-care ultrasound can expedite diagnosis and guide
treatment decisions, especially in unstable patients with
hypotension or sepsis.'? Because intra-abdominal infections
can present atypically in older adults, as was evident in our
patient, POCUS can help evaluate potential sources including
biliary or renal pathology."*!>!3 Very few cases of spontaneous
gallbladder-duodenal fistula resulting from stone erosion
through the gallbladder wall into the duodenum have been
described.*!? Gallbladder-duodenal fistula is important to
diagnose because serious complications and illness from
bacterial invasion and leakage into the biliary system and
intra-abdominal cavity can occur if not treated quickly with
antibiotics and surgery. The most common bilioenteric fistula
is cholecystoduodenal, occurring in 40% of cases.*'°

Risk factors include female gender, old age, large stones,
and recurrent cholangitis.®'° Malignancy, peptic ulcer disease,
hydatid disease, and iatrogenic injury can also form aberrant
connections between the gallbladder and enteric tract.®’
Point-of-care ultrasound and CT findings may reveal air and
mixing of biliary/intestinal contents, with an abnormal fistula
between the gallbladder wall and duodenum, and visualization
of air bubbles traveling between the gallbladder and

duodenum, as seen in our patient.*”' Point-of-care ultrasound
can also demonstrate a finding called “dirty shadowing,”
which is caused by intra-abdominal gas or air that reflects the
sound waves and appears as reverberations against a solid
organ, which is abnormal."!?

Regarding our patient’s infected staghorn calculus,
POCUS was used to diagnose intrarenal nephrolithiasis and
hydronephrosis.!! On POCUS, staghorn calculi are large
hyperechoic or bright white structures with posterior acoustic
shadowing (vertical line of darkness inferior to the object on
the screen) that conform to the shape of the renal pelvis. These
stones can cause hydroureteronephrosis, which is seen as
dilation of the renal pelvis and the ureter.! Again, recognizing
these POCUS findings can yield improved patient outcomes
with early antibiotics and surgical removal.!? Stone analysis
can guide treatment.

Struvite or calcium carbonate apatite staghorn calculi are
associated with urease-producing bacteria, requiring
antibiotics and expulsion therapy.'* In contrast, metabolic
stones composed of calcium phosphate, uric acid, calcium
oxalate, or cystine require changes in urine alkalinization and
fluid rehydration to promote expulsion and prevent
reformation.'* Staghorn calculi can cause pyelonephritis and
sepsis, especially in dehydration or decreased renal flow.
Urologic interventions such as stone removal, intraureteral
stenting, or percutaneous nephrostomy tube placement are
critical and time-sensitive treatments in septic patients and can
be expedited with renal POCUS at the bedside.!"!*

This case also highlights the importance of a thorough
workup and evaluation of fever in the undifferentiated ED
patient without early anchoring, especially in those with
cognitive deficit.!>!3!516 Because older adults have diminished
physiologic reserve, it is imperative to minimize diagnostic
delays, as delayed or incorrect treatment can cause permanent
morbidity including end-organ damage and death, particularly
in sepsis.'>!*15 In addition to infection, the differential for
fever in older adults should include drug reactions,
polypharmacy, malignancy, autoimmune disorders, and
hematologic pathology.'>!® Workup includes a thorough
history and physical exam, with assistance from family
members or facility staff.!*!* Diagnostics include blood tests
with a blood gas, lactate, and blood and urine cultures if there
is concern for sepsis.'>!® Diagnostic imaging includes chest
radiograph and bedside abdominal ultrasound to expedite
diagnosis and treatment, with a low threshold for CT imaging.
Lastly, physicians should halt non-essential home medications
to avoid symptom-masking and initiate fluid resuscitation,
antibiotics, and antipyretics as indicated.!'>!®

CONCLUSION

Emergency physicians should incorporate point-of-care
ultrasound in undifferentiated febrile patients to optimize
correct treatment and expedite patient care, particularly in
older adults who present atypically. We highlight the unique
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POCUS findings for cholecystoduodenal fistula and intrarenal
staghorn calculus. Both findings typically require surgical or
interventional treatments in addition to I'V antibiotics and,
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six weeks of antibiotics.
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Introduction: Group A streptococcus (GAS) manifests as a spectrum of illnesses, ranging from mild to
life-threatening. While relatively rare in infants, GAS infections can present with grave consequences.

Case Report: An eight-month-old infant was found to have GAS bacteremia complicated by

sepsis and disseminated intravascular coagulation, resulting in lower extremity myositis and tissue
ischemia. Tissue ischemia progressed to dry gangrene requiring below-knee amputation followed by

Conclusion: This case serves as a reminder of the critical importance of vigilance, prompt recognition,
and aggressive intervention in the management of invasive GAS infections in infants. [Clin Pract Cases

Keywords: Group A streptococcus; Streptococcus pyogenes; osteomyelitis; necrotizing fasciitis.

INTRODUCTION

Group A streptococcus (GAS), also known as
Streptococcus pyogenes, is a widely recognized pathogen
responsible for a broad spectrum of illnesses, from pharyngitis
and impetigo to life-threatening invasive conditions such as
necrotizing fasciitis and streptococcal toxic shock syndrome.!-
Prevalence of GAS infections tends to increase with age,
although GAS poses a significant public health concern in
the pediatric population.’* However, it is uncommon for
infants to develop disseminated GAS infection, which can
lead to difficulties in diagnosis and treatment.’ This case
report focuses on the clinical symptoms, treatment, and
complications experienced by an eight-month-old male
diagnosed with disseminated GAS bacteremia.

CASE REPORT

An eight-month-old, previously healthy male presented to
the emergency department (ED) due to concern for extremity
edema. His parents reported initial symptoms of fever,
congestion, diarrhea, and increased fussiness that began five

days prior to presentation. Two weeks prior to presentation,
the infant experienced multiple sores over his nose that bled
intermittently with congestion. At that time, his pediatrician
prescribed a five-day course of cefdinir, which he completed.
The infant’s two older siblings had recent diagnoses of
influenza, and his parents had been diagnosed with GAS
pharyngitis 2-3 weeks prior to presentation. The infant then
began to experience right upper extremity edema one day
prior to presentation, which prompted his parents to return to
his pediatrician’s office for further evaluation.

In his pediatrician’s office, the infant was diagnosed with
GAS pharyngitis, using a rapid GAS test, and prescribed
oral amoxicillin-clavulanic acid. At that time, the right upper
extremity edema was believed to be secondary to insect bites.
That evening, the infant began to experience bilateral lower
extremity edema with skin discoloration, decreased oral
intake, and increased irritability. Due to continued concern,
the infant’s parents brought him to an outside ED where
laboratory findings revealed hypoalbuminemia (albumin 2.2
grams per deciliter [g/dL] [2.6- 3.6 g/dL]), elevated liver
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function tests (aspartate aminotransferase (AST) 128 units
per liter [U/L] [20-60 U/L]), and leukopenia (3.3 x 10° per pL
[6-17.5 x 10° per uL]), therefore, he was transferred to our
facility for a higher level of care.

On presentation to our ED, the infant was alert,
interactive, non-toxic appearing, tachycardic (heart rate
184 beats per minute), and febrile (38.4 °Celsius). Initial
exam revealed edematous right upper arm and forearm,
bilateral lower extremity edema, and palpable pulses in all
four extremities. He was also noted to have congestion and
rhinorrhea. He was hypoglycemic (glucose 50 milligrams
[mg]/dL, reference range 70-105 mg/dL) and required
a 5 milliliter per kilogram (mL/kg) dextrose 10% bolus.
Additional laboratory evaluation revealed metabolic acidosis
(pH 7.07, serum bicarbonate 11 millimoles [mmol]/L [18-27
mmol/L]); lactic acid 8.6 mmol/L (0.5- 2.2 mmol/L); elevated
inflammatory markers (C-reactive protein 245 mg/L [0-9.9
mg/L]); procalcitonin 16.58 nanograms [ng]/mL [0-2 ng/
mL])15; elevated AST 128 U/L (20-60 U/L); normal alanine
aminotransferase, and mild hypoalbuminemia (albumin
2.5 g/dL [2.6-3.6 g/dL]). Intravenous (IV) vancomycin and
ceftriaxone were initiated, and a 20 mL/kg normal saline bolus
was administered due to persistent tachycardia, fever, and
laboratory findings consistent with sepsis.

Radiographs of the right upper extremity were
unremarkable. Surgery was consulted due to concern for
limb ischemia. Computed tomography of the right humerus
with contrast was concerning for myositis and cellulitis
without drainable fluid collection, and an ultrasound of the
right upper extremity was without thrombus. However, lower
extremity perfusion and edema acutely worsened with absence
of Doppler signal in the left lower extremity distal to the
popliteal fossa. A second 20 mL/kg normal saline bolus was
administered due to overt sepsis. Concern for disseminated
intravascular coagulation (DIC) was heightened as additional
laboratory findings revealed prolonged prothrombin time
(15.7 seconds [9.8-13.3 seconds], leukopenia (4.39 x 10° per
pL [6-17.5 x 10° per pL]; bandemia 25% (5-11%), anemia
(hemoglobin 8.9 g/dL [10.5-13.5 g/dL], hematocrit 28% [33-
39%]); and thrombocytopenia (34 x 10°per pL [150-400 x 10°
per pL]).

The infant required admission to the pediatric intensive
care unit due the critical nature of his illness. In the setting
of DIC with significant thrombocytopenia and anemia,
fresh frozen plasma, packed red blood cells, platelets, and
cryoprecipitate were given. Antimicrobial coverage was
broadened, with continued IV vancomycin and the addition
of clindamycin and cefepime. Ultrasound of the left lower
extremity revealed venous and arterial thrombi with femoral
vein and popliteal artery thrombus. Vascular surgery was
consulted, but no revascularization surgical options were
identified; therefore, unfractionated heparin was initiated
for anticoagulation. Echocardiogram revealed a structurally
normal heart with no evidence of intracardiac vegetation.

CPC-EM Capsule

What do we already know about this clinical
entity?

Group A streptococcus (GAS) infection results in
a spectrum of illnesses, ranging from pharyngitis
and impetigo to necrotizing fasciitis and toxic
shock syndrome.

What makes this presentation of disease
reportable?

A rare example of invasive GAS in an infant,
this case highlights the formidable and rapidly
progressive nature of systemic disease.

What is the major learning point?

Group A streptococcus infections pose diagnostic
challenges in infants, and prompt intervention
can attenuate the morbidity associated with
systemic complications.

How might this improve emergency medicine
practice?

Early recognition and aggressive intervention in
the management of GAS infections in infants can
mitigate progression to invasive infection.

Blood culture obtained in the ED grew Gram-positive cocci
in chains at approximately 12 hours, which was noted to be .S
pyvogenes on polymerase chain reaction, confirmed on culture
speciation. Upon availability of bacterial susceptibilities,
antimicrobial coverage was narrowed to ampicillin.

The infant required intubation and mechanical ventilation
on day 2 of hospitalization due to concern for airway edema
in the setting of worsening facial and neck edema with

Image 1. Magnetic resonance imaging of the right upper extremity
demonstrating extensive cellulitis, myositis, and fasciitis with no
definite or discrete focus of osteomyelitis (arrows).
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desaturations. He became hypotensive following intubation
requiring pressor support and stress-dose hydrocortisone.
Due to worsening clinical status, a continuous penicillin
infusion was initiated. The infant remained intubated for
seven days, and he was quickly weaned to room air following
extubation. Magnetic resonance imaging of the right upper
extremity revealed three rim-enhancing, soft-tissue collections
concerning for abscesses with extensive cellulitis, myositis,
and fasciitis surrounding the entire right upper extremity
(Image 1). A small elbow joint effusion with synovitis was
also noted. The infant underwent irrigation and debridement
of the right upper extremity with elbow arthrotomy on day 6
of hospitalization. Orthopedic surgery noted purulence and

Image 2. Magnetic resonance imaging of the left lower extremity
demonstrating osteomyelitis involving the entire left tibia, the mid/
distal left fibula, and the left ilium adjacent to the sacroiliac joint
(arrow in left photo). Diffuse muscular edema is visualized in the
left gluteal musculature, quadriceps musculature, and extensively
involving both the anterior and posterior compartments of the
lower leg (arrow in right photo).

necrotic tissue during this procedure and collected cultures.
On day 9 of hospitalization, he underwent a second irrigation
and debridement of the right upper extremity. His left lower
extremity ischemia progressed to dry gangrene requiring left
below-knee amputation on day 20 of hospitalization. Magnetic
resonance imaging of the left lower extremity directly prior

to scheduled, below-knee amputation revealed osteomyelitis
involving the entire left tibia, mid/distal left fibula, and left
ilium adjacent to the sacroiliac joint (Image 2). Below-knee
amputation cultures grew Candida parapsilosis, Enterococcus
faecalis, and possible anaerobes. Oral fluconazole was
initiated for candida coverage, IV penicillin G provided
adequate coverage for £ faecalis, and oral metronidazole

was initiated for anaerobic coverage. The infant completed
six weeks of IV penicillin G, oral fluconazole, and oral
metronidazole from source control with amputation, and was
safely discharged home with continued outpatient therapies.

DISCUSSION
Group A streptococcus often infiltrates deep tissues through
superficial skin lesions, such as an insect bite in the infant
described in this case, with inflammation quickly becoming
extensive.>>® Bacteremia frequently occurs concurrently leading
to rapid decompensation.'*¢ Invasive streptococcal pharyngitis
is a less common source of infection, but it was also relevant
to the infant described in this case.> Appropriate management
of GAS complications, including myositis and myonecrosis,
osteomyelitis, toxic shock syndrome, and necrotizing fasciitis,
requires a multidisciplinary approach to management
Collaboration with medical and surgical subspecialties,
including infectious diseases, hematology, vascular surgery,
and orthopedic surgery, was necessary to coordinate and
enhance inpatient management. Ancillary therapy with physical
therapy, occupational therapy, and speech therapy assisted
the infant in wound care and continued therapeutic mobility
measures. Integrated patient-centered care largely contributed to
mitigation of disease progression and the ability to successfully
discharge home with continued outpatient management.

CONCLUSION

This case highlights the formidable nature of invasive
group A streptococcus infections in infants, illustrated by the
rapid progression to life-threatening sepsis, DIC, and limb
ischemia necessitating amputation. Despite advances in medical
care, GAS infections continue to pose significant challenges,
often presenting with rapid progression and severe systemic
manifestations, as demonstrated in this case. Early recognition
and initiation of appropriate antimicrobial therapy are
paramount to mitigate the progression of disease and improve
outcomes. Additionally, vigilance for complications such
as DIC and limb ischemia is crucial, as prompt intervention
can attenuate morbidity and mortality associated with these
sequelae. By sharing our clinical experience and insights,
we hope to contribute to the collective knowledge base and
ultimately improve clinical outcomes for infants afflicted by this
life-threatening condition.
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Introduction: Obstructive shock results from reduced cardiac output due to physical blockage

of blood flow, such as cardiac tamponade. Cardiac tamponade compresses cardiac chambers,
particularly the left atrium, causing decreased end-diastolic volume and cardiac output. Rapid fluid
accumulation within the pericardial sac is the usual cause. Transesophageal echocardiography
provides clearer visualization of these structures than transthoracic ultrasound. This case underlines
the impact of esophageal pathology on cardiac output and highlights ultrasound’s dynamic
diagnostic utility alongside computed tomography.

Case Report: A 64-year-old female with a history of colon cancer and peritoneal metastases
status post colostomy presented with altered mental status and urinary symptoms. Laboratory
evaluation was notable for leukopenia, hypoglycemia, elevated ammonia, and an abnormal
urinalysis that was positive for urinary tract infection. She was initially admitted to the internal
medicine service for sepsis secondary to urine as the source of infection. During her hospital stay,
she developed hypotension, tachypnea, tachycardia, and complained of chest pressure. Point-of-
care echocardiogram revealed compression of the left atrium by distended gastric and esophageal
contents. A nasogastric tube was placed and suctioned partially digested food and liquid with
improvement of her condition. Follow-up ultrasound showed improvement of compression and
cardiac function.

Conclusion: In evaluation of acute shock, multiple etiologies must be considered. In this case, the
cause of reduced cardiac output was direct compression of the left atrium from an adjacent structure.
Even with direct visualization and imaging, immediate history and patient-centered approach are still
useful to complete the clinical picture and treat the reversible cause of undifferentiated shock. [Clin
Pract Cases Emerg Med. 2025;19(1):49-52.]

Keywords: left atrial compression; esophageal mass; extracardiac compression,; obstructive shock;

case report.
INTRODUCTION obstructive shock include massive pulmonary embolism,
Obstructive shock occurs when there is a physical tension pneumothorax, vena cava compression, pulmonary
blockage of blood flow that results in reduced cardiac compression, and aortic dissection.! Cardiac tamponade
output and hypoperfusion.' Although the focus of this is a life-threatening condition with a well-understood
report is on pericardial tamponade, other etiologies of pathophysiology, necessitating prompt intervention. Clinical
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signs include hypotension, evidence of pulmonary edema,
chest pain, dyspnea, tachypnea, muffled heart sounds, and
jugular venous distention.

The hemodynamic compromise in cardiac tamponade is
caused by compression of the cardiac chambers, particularly
the left atrium and left ventricle, directly reducing end-
diastolic volume and cardiac output.? The etiology is often
rapid accumulation of fluid within the pericardial sac,
stemming from trauma, infection, malignancy, or other
non-infectious causes.!”* The close anatomical proximity
of the distal esophagus to the left atrium is exploited
by transesophageal echocardiography to provide direct
visualization of the cardiac structures. This case re-
emphasizes the direct physical relationship and potential
impact of esophageal pathology reducing cardiac output.

It also highlights the utility of ultrasound in providing
dynamic diagnostic utility to supplement static computed
tomography (CT).

CASE REPORT

A 64-year-old female with a past medical history of colon
cancer with peritoneal metastases and prior colostomy with
both external and internal metastasis near her ostomy site was
brought in by family for altered mental status. She had also
been complaining of urinary symptoms, including frequency
and urgency. On presentation, vital signs were temperature
98.2 °Fahrenheit, pulse 118 beats per minute, blood pressure
150/92 millimeters of mercury (mm Hg), respiratory rate 22
breaths per minute, and oxygen saturation 100% on room air.
On physical examination, the patient was in mild distress and
cachectic. She was unable to follow command. Her pupils
were equal, round, and reactive to light with no apparent focal
deficits. Her abdomen was soft and non-tender with an ostomy
bag in place showing brown stool. Heart rate was tachycardic
without murmurs and lungs were clear bilaterally.

Laboratory values revealed a white blood count of
4.74 x 10° cells per liter (L) (reference range 4.8-11.8 x 10°
cells/L), a blood glucose of 53 milligrams per deciliter (mg/
dL) (70-185 mg/dL) and an elevated ammonia level of 207
micromoles/L (umol/L) (11-48 umol /L). Additionally, her
urinalysis showed moderate leukocytes, 13 white blood cells
per high-powered field (HPF) (0-5 HPF), and bacteriuria. Two
ampules of 50% dextrose were subsequently given with mild
improvement of her mental status. Clinical suspicion of sepsis
was made due to presence of altered mental status despite
treatment of hypoglycemia. Infectious workup was obtained
with the following results: wwhite blood cells 3.48 x 10° per
L, aspartate aminotransferase 36 units/L (U/L) (0-30 U/L),
alanine aminotransferase 41 U/L (7-37 U/L), anion gap 14 (7-
16), lactate 3.5 millimole per L (mmol/L) (0.5-20 mmol/L),
no growth on blood cultures, and urine culture positive for
Enterococcus faecalis. Intravenous ceftriaxone was ordered to
treat urinary as source of infection.

CPC-EM Capsule

What do we already know about this clinical
entity?

Obstructive shock occurs when blood flow to the
heart is obstructed, preventing it from pumping
enough blood.

What makes this presentation of disease
reportable?

Esophageal tamponade leading to obstructive shock
is rare, with few reported cases of this association.

What is the major learning point?
Clinicians should have a broad differential
diagnosis for acute presentations of shock,

specifically for cardiac tamponade caused by a
food bolus.

How might this improve emergency medicine
practice?

Point-of-care ultrasound is a rapid and valuable
tool to differentiate etiologies of shock, helping
assess and guide appropriate treatment.

The following day, the patient required vasopressor support
and was transferred to the intensive care unit (ICU). She was
found to have a urine culture positive for Enterococcus as well
as blood cultures positive for Klebsiella pneumoniae. Her ICU
course was complicated by respiratory decompensation due to
suspected fluid resuscitation and concurrent hypoalbuminemia
resulting in large pleural effusions requiring a thoracentesis and
high-flow nasal cannula (HFNC). She was weaned to two liters
nasal cannula with aggressive diuresis and fluid restriction and
subsequently downgraded. The following morning, shortly after
breakfast, she developed tachypnea in the 40 breaths per minute
range and was found to be hypotensive with systolic blood
pressure in the 70 mm Hg range. She was placed on a non-
rebreather mask at 15 L per minute (L/min), and 500 milliliters
(mL) normal saline bolus was given with improvement of
her systolic blood pressure to 105 mm Hg. She was started
on HFNC at 30 L/min and 100% oxygen. In the ICU, she
remained hypotensive with systolic blood pressures ranging
from 90-100 mm Hg and tachycardia in the low 100s beats per
minute but was otherwise alert and oriented with no concern
for impending airway compromise. When asked what happened
to her, she replied, “It was that shake I drank.” Point-of-care
echocardiography was performed and revealed that the left
atrium could not be clearly visualized secondary to anatomical
compression by distended gastric as well as esophageal contents
(Image 1).
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Food Bolus

Image 1. Apical 4-chamber cardiac view from point-of-care ultra-
sound showing a food bolus causing gastric outlet obstruction and
external compression of the left atrium (arrow).

RA, right atrium; RV, right ventricle; LV, left ventricle; LA, left atrium.

As a result of the ultrasound, a nasogastric (NG) tube was
placed and immediately suctioned, yielding approximately 600
mL of partially digested food and liquid with subjective relief
voiced by the patient, as well as clinical improvement (Image
2A). Her systolic blood pressure improved from 90 to low
100s mm Hg, and her HFNC was weaned to 14 L/min at 45%
oxygen. A repeat ultrasound demonstrated visualization of the
left atrium and improved cardiac function. Given the patient’s
comorbidities, a CT angiogram of the chest was ordered to
evaluate for possible pulmonary embolism (PE). This took
place following point-of-care ultrasound (POCUS) and
suctioning. No PE was found; however, a severely distended
esophagus persisted with a large amount of intraluminal fluid
(Image 3). The patient was made nil per os. The NG tube was
also advanced to continuous suction overnight. A follow-up
POCUS the next morning showed that the left atrium was no
longer compressed (Image 2B). This correlated clinically with
stable hemodynamic status as monitored with an arterial line.

Image 2. (2A) Apical 4-chamber cardiac view from point-of-care
ultrasound of the left atrium immediately after nasogastric tube
(NG) suction of approximately 600 milliliters of content. (2B) The
same view of the left atrium after continued NG tube suctioning
the following morning.

RA, right atrium; RV, right ventricle; LV, left ventricle; LA, left atrium.

Image 3. Transverse view from computed tomography
angiography of the chest showing evidence of a distended
esophagus with a large amount of intraluminal contents (arrows).

DISCUSSION

Obstructive shock is defined as physical obstruction of
blood flow resulting in decreased cardiac output ultimately
leading to tissue hypoperfusion. Prompt intervention is required
for cardiac tamponade due to its life-threatening condition. It
is believed that this patient experienced an accumulation of
digestive material within the esophagus due to delayed gastric
emptying and possibly a gastric outlet obstruction, leading to
external compression of the left atrium. The relief of the left
atrial obstruction with the NG tube suctioning seems to have
reversed the patient’s shock. An esophagram performed three
days later showed evidence of residual contrast within the distal
esophagus and minimal entry into the stomach. The cause of
the obstruction was believed to be related to her progressive
metastatic disease. The patient was ultimately discharged home
under hospice care.

This case highlights the importance of performing
a rapid ultrasound for shock and hypotension exam in
undifferentiated shock. The inferior vena cava was plethoric,
which is consistent with an obstructive process. The
rapid identification of left atrial compression allowed for
immediate intervention with marked clinical improvement.
Gastrointestinal pathology leading to obstructive shock
is rare but has been shown in the setting of compartment
syndrome or hepatic pathology from compression of central
veins.* Cases of similar presentations as the one mentioned
above have been reported, and esophageal tamponade is an
uncommon, yet known, phenomenon.>¢

A recent published report details a case of progressive
achalasia leading to heart failure, successfully treated with
esophageal dilation, underscoring the anatomic relationship
between the mid esophagus and the left atrium.” In the
majority of the cases reviewed, there was a known history of
progressive achalasia without any association with metastatic
disease or outlet obstruction. One case report did describe
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acute heart failure with clinical evidence of hypoperfusion
but with preserved hemodynamic stability.® Additionally,
while heart failure and pulmonary edema are mentioned,
these cases did not describe acute shock in an ICU setting.
Their lower acuity allowed for slower treatment options.>'
This case represents an example of rapid diagnosis with
POCUS allowing for a rapid intervention and reversal of a
life-threatening condition.

CONCLUSION

In evaluation of the patient with acute shock, multiple
etiologies must be considered. In this case the cause of
reduced cardiac output was direct compression of the left
atrium by an adjacent distended esophagus. POCUS was
important in diagnosing the condition, and the patient’s
hemodynamic status improved with nasogastric suction of the
esophageal contents.

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: While mild or moderate iron-deficiency anemia may not cause any symptoms, more
severe deficiencies may present clinically as fatigue, shortness of breath, exertional dyspnea,
lightheadedness, tachycardia, and presyncope or syncope, and, in rare instances, pica. Pica is
defined as the developmentally inappropriate ingestion of non-nutritive, non-food substances

for more than one month. We present the case of a duodenal obstruction secondary to a pica-
associated bezoar in a patient with iron-deficiency anemia who presented to the emergency
department (ED) with abdominal pain.

Case Report: A 40-year-old female with past medical history of iron-deficiency anemia, asthma, and
Von Willebrand disease and allergies to both oral and intravenous (IV) iron presented to the ED with
one day of acute and severe abdominal pain associated with nausea and vomiting. The patient’s last
bowel movement was one day prior to presentation. The abdominal exam revealed mild distention
and generalized tenderness with no evidence of rebound or guarding. Computed tomography of the
abdomen and pelvis with IV and oral contrast demonstrated gastric distention and a fecalized distal
duodenum with wall thickening concerning for a duodenal obstruction. Given the patient’s known
history of iron-deficiency anemia, the emergency physician inquired about ingestion of non-nutritive
substances to which the patient replied that she had been consuming cotton foam. The patient was
admitted to the hospital for gastroenterology consultation and esophagogastroduodenoscopy.

Conclusion: Pica-associated gastrointestinal bezoars are a rare complication with a variety of
reported substances being consumed. Patients presenting with small gastroduodenal bezoars may
benefit from endoscopic removal, but large non-fragmentable bezoars can only be removed through
surgical intervention. [Clin Pract Cases Emerg Med. 2025;19(1):53-56.]

Keywords: gastroduodenal obstruction; gastroduodenal bezoar; pica; iron-deficiency anemia;

case report.
INTRODUCTION syncope. In rare instances, pica, or the developmentally
While mild or moderate iron-deficiency anemia may inappropriate ingestion of non-food substances for more than
not cause any symptoms, more severe deficiencies may one month, may be observed. Features of pica include the
present clinically as fatigue, shortness of breath, exertional compulsory consumption of a variety of both organic and
dyspnea, lightheadedness, tachycardia, and presyncope or inorganic, digestible and indigestible, non-nutritive substances
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including ice, soil, clay, paper, hair, and cotton foam. While
evidence suggests a strong association between pica and iron-
deficiency anemia which is strengthened by the observation
that pica improves or resolves following iron transfusions, the
pathophysiology of pica is currently unknown. We present the
case of a duodenal obstruction secondary to a pica-associated
bezoar in a patient with iron-deficiency anemia who presented
to the emergency department (ED) with abdominal pain.

CASE REPORT

A 40-year-old female with past medical history of iron-
deficiency anemia, asthma, and Von Willebrand disease, past
surgical history of Cesarean section, and abdominal gunshot
wound status post laparotomy (2019), and allergies to ferrous
sulfate, iron dextran, and iron sucrose presented to the ED
with one month of intermittent abdominal pain. The patient
reported one day of acutely worsened and severe abdominal
pain associated with nausea, non-bloody and nonbilious
vomiting, and inability to pass flatus. The patient’s last
bowel movement was one day prior to presentation and was
described as grossly normal. The patient denied urinary
complaints, fever, shaking, and chills. Initial vital signs
including blood pressure (110/71 millimeters of mercury),
heart rate (67 beats per minute), respiratory rate (18 breaths
per minute), peripheral capillary oxygen saturation (100%,
room air), and temperature (36.5 °Celsius, oral) were within
normal limits.

The abdominal exam revealed mild distention and
generalized tenderness with no evidence of rebound or
guarding. The points of maximal abdominal tenderness
were the left upper quadrant and middle of the epigastric
region. Murphy’s sign was not present. There were no visible
or palpable abdominal masses. The complete blood count
was significant for a microcytic anemia (hemoglobin 8.9
grams per deciliter (g/dL) [reference range 12.0-15.5 g/dL],
hematocrit 32.1% [36-44%], and mean corpuscular volume
62.9 femtoliters (fL.) [80-95 fL]). The comprehensive metabolic
panel demonstrated hypokalemia (potassium 3.4 millimoles
per liter (mmol/L) [3.5-5.5 mmol/L]). Iron level and transferrin
saturation were low (25.0 micrograms per deciliter (mcg/dL)
[60-170 mcg/dL] and 6% [20-50%], respectively). Zinc and
calcium levels were not measured. Computed tomography of
the abdomen and pelvis with intravenous (I'V) and oral contrast
demonstrated gastric distention and a distended fecalized distal
duodenum with wall thickening, adjacent fat stranding, and
prominence of vasa recta concerning for a duodenal obstruction;
duodenal bezoar could not be excluded (Image 1).

The patient received 6 milligrams (mg) of morphine IV, 4
mg ondansetron IV, 40 milliequivalents of potassium chloride
IV over four hours, and 1 L of sodium chloride IV over one
hour. The patient could not receive iron supplementation due
to documented allergies. Given the patient’s known history
of iron-deficiency anemia, the emergency physician inquired
about ingestion of non-nutritive substances to which the

CPC-EM Capsule

What do we already know about this clinical
entity?

Severe deficiencies in iron may present clinically
as fatigue, shortness of breath, tachycardia and,
in rare instances, pica.

What makes this presentation of disease
reportable?

Pica-associated gastrointestinal bezoars are a
rare complication with a variety of non-nutritive
consumed substances having been reported.

What is the major learning point?

1t is important to inquire about dietary behaviors
and frequency of non-nutritive substance
ingestion when clinical suspicion for pica is high.

How might this improve emergency medicine
practice?

When diagnosing a gastrointestinal bezoar in the
severely iron-deficient patient, consider pica-
related behaviors.

Image 1. (A) Axial and (B) sagittal views of computed tomography
of abdomen and pelvis with intravenous and oral contrast
demonstrated gastric and duodenal distention (arrows) concerning
for distal duodenal obstruction.

patient replied that she had been consuming cotton foam since
2012 with last ingestion two days earlier. The patient appeared
to have insight that eating cotton foam was illogical but could
not verbalize the rationale behind her indulgence. The patient
presented a large piece of cotton foam from her purse to show
the clinical team (Image 2).

The cotton foam was confiscated, and the patient was made
nil per os and admitted to the hospital for gastroenterology
consultation and esophagogastroduodenoscopy for duodenal
obstruction secondary to pica-associated bezoar, presumably
cotton foam.
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Image 2. Piece of cotton foam (9.5 x 5.1 x 5.1 centimeter)
presented to clinical team by patient after being asked about
ingestion of non-nutritive substances. The patient stated that she
had last ingested cotton foam two days prior to her presentation to
the emergency department.

DISCUSSION

Anemia is a common clinical disorder affecting 1.92
billion people globally as of 2021.! According to the National
Hospital Ambulatory Medical Care Survey reported by the
US Centers for Disease Control and Prevention, 800,000
cases of anemia were diagnosed in EDs across the United
States in 2021, and iron-deficiency was the leading cause.’
While mild or moderate iron-deficiency anemia may not
cause any symptoms, more severe deficiencies may present
clinically as fatigue, shortness of breath, exertional dyspnea,
lightheadedness, tachycardia, presyncope or syncope, and,
in rare instances, pica. Pica is defined by the Diagnostic
and Statistical Manual of Mental Disorders, 5" edition, as
developmentally inappropriate ingestion of non-nutritive, non-
food substances for more than one month.>* It is theorized that
pica is a compulsory and compensatory behavior caused by
low nutritional status, specifically in iron, zinc, and calcium.’
Pica can be further categorized by the type of non-nutritive
non-food substance being ingested. In the US, pagophagia, the
ingestion of ice, is most common among patients with iron-
deficiency. In other parts of the world and especially in Africa,
geophagia, the ingestion of earth materials such as soil, dirt, or
clay, is both common and socially accepted.® The ingestion of
hair is referred to as trichophagia.

Studies have shown an increased prevalence of pica
among children and pregnant women. It is speculated that pica
behaviors may develop more frequently in these subgroups
due to a negative nutrient state exacerbated by high energy
expenditures and increased nutritional needs.” One study
found that over half of pregnant adolescents (<18 years)
reported pica behaviors, with pagophagia being the most
common. These subjects had a significantly lower iron status
than those who did not engage in pica behaviors.’ A study of
262 non-pregnant adults with iron-deficiency anemia found
that 87.3% reported pagophagia.® A meta-analysis of 43
studies involving 6,407 subjects found that individuals with
pica were 2.35 times more likely to be anemic and have lower
than normal zinc levels.’

Adults with avoidant or restrictive food intake disorder,
poor body image, and depression are more likely to exhibit pica
than the general population.'’® A study of blood donors found an
association between pica and low ferritin levels, non-Asian race,

younger age, and restless leg syndrome with no statistically
significant difference between the sexes.!! A recent case-control
study found an increased prevalence of pica in individuals

with autism spectrum disorder, intellectual disability, and
developmental disabilities.!? Individuals demonstrated
behaviors of chewing on inedible materials without swallowing
prior to a formal diagnosis of pica being made.

Pica is an important disorder to identify, however, it is
commonly overlooked due to patients’ unwillingness to speak
about unusual eating behaviors and physicians’ failure to
ask targeted questions. When clinical suspicion is high, the
medical history should include direct questions about dietary
behaviors, cravings, and frequency of non-nutritive substance
ingestion. On physical examination, signs of nutritional
deficiencies such as pallor and glossitis may be noted. While
there are no specific screening or diagnostic tests for pica,
serum laboratory tests including a complete blood count,
serum iron level, iron saturation, total iron-binding capacity,
unsaturated iron-binding capacity, and ferritin level should be
considered. Results will most likely demonstrate a microcytic
anemia with elevated, unsaturated iron-binding capacity and
total iron-binding capacity and decreased transferrin levels.'
While serum ferritin is typically low, normal levels have been
documented in pica cases.!!

Therapeutic management of pica involves addressing
the underlying cause of anemia and repleting iron and
electrolytes when deficient. Treatments include oral and IV
iron supplementation and packed red blood cell transfusions.
In patients with comorbid iron-deficiency anemia, pica
symptoms have been shown to resolve within three weeks
following IV iron infusion.® Additionally, prognosis has been
shown to improve when psychiatric care, which includes
cognitive behavioral therapy focused on controlling urges
and discouraging compulsory ingestion of non-nutritive
substances, is maintained.'* Documented allergies to oral and
IV forms of iron made this case particularly interesting and
the therapeutic management of the iron-deficiency anemia
particularly challenging. Long-term management goals would
need to focus on improving hemoglobin levels and reducing
anemia-associated symptoms. Several treatment options include
transfusion of packed red blood cells, administration of epoetin
alfa, and desensitization treatment to oral and IV iron."

Early recognition of pica can lead to better prevention
of life-threatening complications such as infection, lead
poisoning, gastrointestinal (GI) inflammation secondary
to the ingestion of caustic chemicals, and GI obstruction
secondary to bezoars.'® Bezoar refers to a mass of indigestible
material that forms in the GI tract and may consist of
organic or inorganic materials. Often, bezoars may cause GI
obstruction, which presents clinically as severe abdominal
pain, abdominal distention, nausea, vomiting, constipation,
and inability to pass flatus. The workup of patients presenting
with signs or symptoms of GI obstruction may include
diagnostic imaging studies such as abdominal radiographs or
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computed tomography. Patients presenting with small gastric
bezoars may benefit from endoscopic removal, but large non-
fragmentable bezoars can only be removed through surgical
intervention via laparotomy or laparoscopic extraction.'

CONCLUSION
We present the case of a 40-year-old woman with
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Introduction: Ventricular ectopic beats and corrected QT interval (QTc) prolongation are both
relatively common entities that are typically benign. It is difficult to predict subsequent dysrhythmias
from either electrocardiogram (ECG) feature. The combination of both features may better predict
the risk of torsades de pointes. We highlight a case of torsades preceded by a bizarre bigeminal
rhythm with QTc prolongation likely caused by memantine use and hypokalemia.

Case Report: An 84-year-old female presented to the emergency department with a fall. A syncope
workup revealed an ECG demonstrating bigeminy with a prolonged QTc interval. Several minutes
after obtaining the ECG, the patient went into torsades. She had multiple subsequent cardiac arrests
during the rest of her hospital stay. This case report details the importance of recognizing ventricular
bigeminy in the context of QTc prolongation as a harbinger of torsades.

Conclusion: While premature ventricular contractions including bigeminy may be a benign finding,
when accompanied by prolonged QTc intervals, they warrant immediate investigation and treatment

Cases Emerg Med. 2025;19(1):57-60.]

of potential underlying pathology to prevent torsades and subsequent cardiac arrest. [Clin Pract

Keywords: forsades de pointes; long QT; case report; bigeminy.

INTRODUCTION

Ventricular ectopic beats and corrected QT interval (QTc)
prolongation are both relatively common entities that are
typically benign. It is difficult to predict subsequent dysrhythmias
from either electrocardiogram (ECG) feature. The combination
of both features may better predict risk of torsades de pointes.!
We highlight a case of torsades preceded by a bizarre bigeminal
rhythm with QTc prolongation likely caused by memantine use
and hypokalemia. The report includes teaching points on the
pathophysiology of torsades and the clinical correlation to typical
ECG changes predicting development of torsades beyond the
traditional prolonged QTc and “R on T” phenomenon frequently
cited in emergency medicine textbooks.

CASE REPORT
An 84-year-old female presented to the emergency

department (ED) due to a laceration to her forehead. She had a
history of dementia, chronic kidney disease, and hypertension,
for which she was prescribed memantine and amlodipine.

She had been in her usual state of health the night prior but
walked downstairs the morning of her ED presentation due to
blood trickling down her face. She could not recall whether
she had fallen or provide any meaningful details surrounding
the event. She denied any other acute medical complaint.

The patient’s family had not noticed any outward evidence of
illness prior to discovering the wound and reported that the
patient was at her baseline mental state. The patient was alert,
with a non-focal neurologic exam, and had an isolated two-
centimeter laceration to the middle of her forehead without
active bleeding. She had a regular rate and rhythm but bizarre-
appearing morphology on her telemetry monitoring. The
emergency physician relayed the plan for trauma and syncope
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workups to include computed tomography (CT) of the head
and cervical spine, tetanus vaccination, wound irrigation and
preparation for closure, along with basic labs and an ECG, the
result of which is below (Image 1).

Image 1. Electrocardiogram revealing sinus rhythm with bizarre-
appearing bigeminy. The subtle low-voltage QRS complexes best
seen in leads Il and V5 (arrows) represent premature ectopic
beats. Heart rate is 85 beats per minute, and the computer
reported a QTc of 602 milliseconds. It is difficult to delineate

the end of the T-wave in the sinus beat, but the QT interval for
the ectopic beat is larger than half the RR interval (brackets),
supporting the diagnosis of prolonged QTc.

After reviewing the ECG, the physician ordered two
grams of magnesium based on the “bizarre repolarization
pattern with QTc of 602 milliseconds.” Intravenous access
was obtained, magnesium was started, and the patient was
brought expeditiously to CT at which point she went into
cardiac arrest, with the bedside nurse reporting ventricular
fibrillation as the initial rhythm. The patient achieved return
of spontaneous circulation (ROSC) after a single defibrillation
and two-minute round of compressions per Advanced Life
Support (ALS) protocol. The physician also requested the
rest of the magnesium to be delivered at a bolus rate. The
patient maintained her baseline neurologic exam after the
cardiac arrest. Her post-arrest ECG revealed sinus rhythm
without ectopy at a rate of 107 beats per minute with a partial
right bundle-branch block, a QTc of 451 that was difficult to
confirm by visual inspection due to diffuse T-wave flattening,
and no specific evidence of ischemia.

Notable lab results included a potassium of 3.1 millimoles
per liter (mmol/L) (reference range 3.5-5.1 mmol/L),
magnesium of 1.9 milligrams per deciliter (mg/dL) (1.8-2.4
mg/dL), and minimally elevated troponin of 171 picograms
per milliliter (pg/mL) (0-53 pg/mL). Amiodarone had initially
been held in order not to propagate QTc prolongation but was
initiated at time of lab result along with potassium repletion,
given the unexpectedly mild electrolyte derangements and the
computer-determined correction of the QTc interval. Several
hours later, while awaiting an intensive care unit (ICU) bed,
the patient suffered another cardiac arrest, this time captured
on telemetry monitoring, which showed torsades (Image 2).

CPC-EM Capsule

What do we already know about this clinical
entity?

A prolonged QT interval is described as a classic
risk factor for torsades de pointes.

What makes this presentation of disease
reportable?

This case highlights useful predictors of
torsades de pointes that align with the proposed
pathophysiology of this rare disease process.

What is the major learning point?

The combination of frequent ectopy and
prolonged QT interval multiplies the risk of
torsades de pointes.

How might this improve emergency medicine
practice?

Sharing this case will raise awareness of the risk
factors and emergency management of torsades
de pointes.

._illlj"li'

Image 2. 12-lead electrocardiogram (ECG) captured during
development of torsades. The ECG displays the classic “short-
long-short” sequence prior to development of the dysrhythmia,
with “S” representing the short RR interval and “L” representing
the long RR interval.

The patient again achieved ROSC with return of baseline
neurological status after a single defibrillation and round
of compressions. A 300 mg bolus of amiodarone was given
at this time at the direction of the ICU physician, and she
was promptly transferred to the ICU. Her hospital stay was
complicated by at least four more episodes of documented
torsades. Her repeat troponin several hours later remained
adynamic at 180 pg/mL. She suffered progression of her
chronic kidney disease to oliguric renal failure, requested a
“do not resuscitate” order, and was discharged to hospice care
several days later.
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DISCUSSION

This case underscores the critical importance of
recognizing the association of bigeminy with a markedly
prolonged QTc interval as a sign of impending torsades.
Ventricular ectopy is perhaps the best predictive marker
for torsades in the setting of a prolonged QT interval.' In a
retrospective review of Holter-monitor-captured torsades,
103 of 105 episodes were caused by a “short-long-short” RR
interval, which is elaborated upon below (Image 3).

There appear to be at least two theories as to why the
appearance of bigeminy with a long QT interval is an ominous
sign for torsades. The “early after-depolarizations” explanation
attributes bigeminy to a profound repolarization disturbance
in which electrical instability across the repolarizing cardiac
membrane triggers another depolarization, creating the
bigeminal beat.?

An alternate theory directly implicates bigeminy as
the cause of torsades.’ In this theory, bigeminy is caused
by a competing parasystolic focus. The independent
depolarizations create alternating RR intervals, which
predispose the patient to the “R on T” phenomenon. This
phenomenon is the pathophysiologic underpinning of the
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Image 3. (Adapted, with permission, from Locati et al, 19952):
Examples of “short-long-short” RR intervals preceding torsades.
Brackets denote the RR intervals of interest, with “S” signifying

a short interval and “L” signifying a long interval. In example A,
there are alternating short and long intervals owing to bigeminy.
The premature ventricular contraction (PVC) initiating torsades
strikes imperceptibly earlier (arrow), fulfilling the “short-long-short”
pattern. In example B, the second of a two-run beat of PVCs
(arrow) creates the first short interval. A compensatory pause
until the next sinus beat creates the long interval, followed by the
initiating PVC (arrowhead) completing another “short-long-short”
sequence. Example C is started by a premature atrial contraction
(arrow), creating the first short interval. Again, a compensatory
pause follows, with another sinus beat and subsequent PVC
(arrowhead) initiating torsades.

“short-long-short” sequences detailed above (Image 3). In
simpler terms, the alternating “short-long” sequence entailed
by bigeminy creates opportunity for a “short-long-short”
sequence to trigger torsades. A prolonged QTc creates an
opportunity during the “long” sequence for the early arrival
of the subsequent depolarization to fall during the critical
period of repolarization. This might explain why only the
combination, and neither bigeminy nor QTc prolongation
alone, markedly increases the risk of torsades.

Our patient’s QTc prolongation may have been
medication-induced and exacerbated by hypokalemia.
Memantine has been implicated in QTc prolongation in several
case reports.** In the case of bigeminy, the QTc interval
associated with the longer RR interval ought to be measured,
as this is the interval that will provoke torsades if a subsequent
depolarization occurs during the “long” cycle repolarization.
When in doubt, use the longest QTc measurement from the
lead with the most clearly identified T-wave. Physicians
must be careful of the case with indiscernible T-waves due to
diffuse flattening or other morphologic abnormalities as QT
measurements will be unreliable. In cases in which the QT
interval appears longer than half the RR interval, a normal
computer-derived QTc measurement should be checked
manually using Bazett’s formula.

Critical actions for the presenting ECG would include
magnesium, potassium repletion, and avoidance of
QTc-prolonging agents. Torsades management includes
standard ALS with the exception of amiodarone, and
the additional level 1-B recommendation for overdrive
pacing or isoproterenol administration in cases refractory
to magnesium.” In hindsight, we would have delayed CT
in this patient without a focal neurologic deficit until the
electrolytes had resulted and magnesium and potassium had
finished infusing. We would have withheld amiodarone after
ROSC, recognizing that the QTc on the post-ROSC ECG was
indeterminate due to diffuse T-wave flattening. We would have
advocated harder against the additional amiodarone ordered
by the ICU team and recommended instead to consider
overdrive pacing or isoproterenol administration. We hope that
the lessons learned from this case can help our readers identify
and manage this uncommon ECG pattern in the future.

CONCLUSION

While premature ventricular contractions including
bigeminy may be a benign finding, when accompanied by
prolonged QTc intervals they warrant immediate investigation
and treatment of potential underlying pathology to prevent
torsades and subsequent cardiac arrest.

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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TMP/SMX was made.

drug reaction.

Introduction: Leukocytoclastic vasculitis (LCV) is a small vessel vasculitis typically affecting dermal
capillaries and venules. The condition is often idiopathic but can be associated with infections,
neoplasms, autoimmune disorders, and certain drugs.

Case Report: A 91-year-old female with past medical history of Alzheimer dementia and hypertension,
being treated for lower extremity cellulitis, presented to the emergency department for an allergic
reaction. Trimethoprim/sulfamethoxazole (TMP/SMX) had been initiated six days earlier. The patient
was noted to have normal vital signs. Palpable purpura was discovered on the lower back, buttocks,
lower extremities, ankles, and feet. Laboratory studies were within normal limits. Given the clinical
presentation, physical exam findings, and normal eosinophil count, the diagnosis of LCV secondary to

Conclusion: Most cases of LCV are limited to cutaneous symptoms and self-resolve with supportive
care. [Clin Pract Cases Emerg Med. 2025;19(1):61-64.]

Key Words: leukocytoclastic vasculitis, Immunoglobulin A vasculitis, trimethoprim/sulfamethoxazole,

INTRODUCTION

Trimethoprim/sulfamethoxazole (TMP/SMX) is
commonly prescribed for the treatment of various commonly
encountered infections for numerous clinical indications. It
is generally safe for immunocompetent patients; however,
rare but potentially serious dose-unrelated adverse effects
have been linked to both the TMP and SMX components.
Gastrointestinal side effects including nausea, vomiting, and
diarrhea are commonly reported in 3-8% of patients, with
glossitis, stomatitis, and hepatotoxicity occurring more rarely.
Cutaneous involvement ranging from maculopapular rashes
to urticaria affect 3-4% of users; more severe reactions such

as Stevens-Johnson syndrome are rare but may still occur.
Trimethoprim/sulfamethoxazole has been associated with
acute renal injury and hyperkalemia with higher rates of
occurrence observed when administered at higher doses and in
patients with renal dysfunction. Rare reports of hematologic
conditions such as anemia and thrombocytopenia occur at
rates similar to other sulfonamides. Psychiatric adverse effects
including delirium and psychosis are observed at higher
incidences in geriatric patients.'

Leukocytoclastic vasculitis (LCV) is a small-sized
vasculitis characterized by inflammation and necrosis of
arterioles, venules, and capillaries. The condition often
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presents as palpable purpura, which is typically confined to
the lower extremities, although it may occasionally involve
other areas. The etiology of LCV is diverse and has been
associated with drugs, infections, autoimmune disorders,

and malignancies. In a significant number of cases the cause
of LCV remained unidentified. Leukocytoclastic vasculitis
poses a diagnostic and therapeutic challenge, requiring
careful consideration of potential triggers and management
of possible complications. We present a case of drug-induced
LCV secondary to TMP/SMX in an elderly female.

CASE REPORT

A 91-year-old female with a past medical history
of Alzheimer dementia and hypertension, undergoing
treatment for bilateral lower extremity methicillin-resistant
Staphylococcus aureus cellulitis, on day 6 of therapy with
TMP 800 milligrams (mg)/SMX 160 mg orally twice a day,
presented to the emergency department (ED) with a chief
complaint of an allergic reaction. Per the skilled nursing
facility, a rash was first noted on the bilateral lower extremities
by the wound care nurse earlier that morning during routine
dressing changes. The rash did not appear to be pruritic.
Medication reconciliation revealed that the patient had also
been taking carbidopa-levodopa 25-100 mg orally three times
a day, digoxin 125 micrograms orally once daily, aspirin 81
mg orally once daily, and bisacodyl 5 mg orally once daily.
The patient had no documented allergies, and no new known
possible exposures to environmental allergens were reported.
She was reported as being bedbound. The patient received
50 mg diphenhydramine intravenous (IV) from emergency
medical services while en route to the ED.

Upon arrival, the patient was unable to provide further
history due to advanced Alzheimer dementia. Initial vital signs
were remarkable for mild hypertension (133/60 millimeters
of mercury) but were otherwise normal (heart rate 67 beats
per minute; respiratory rate 17 breaths per minute; peripheral
capillary oxygen saturation 97%, room air), and the patient
was afebrile (temperature: 36.5 °Celsius, oral). Physical
examination revealed palpable purpura on dependent portions
of the body, specifically involving the lower back, right upper
extremity, bilateral buttocks, lower extremities, ankles, and
feet (Image).

Routine laboratory studies were performed. The complete
blood count was remarkable for erythrocytosis (hemoglobin 15.8
grams per deciliter [g/dL] [reference range 12.1-15.1 g/dL]),
leukocytosis (white blood cell count 13,200 cells per microliter
(uL) [4,500-11,000/uL]), thrombocytosis (platelet count 530,000
platelets per pL, [150,000-450,000/uL]), and normal eosinophil
count (absolute eosinophil count 31 cells per uL [30-350/
pL]). The basic metabolic panel revealed an elevated serum
creatinine compared to that of the last presentation two years
prior (creatinine 1.10 mg/dL, increased from 0.51 mg/dL [0.6-1.1
mg/dL]). Given the clinical presentation, physical exam findings
and normal eosinophil count, the diagnosis of drug-induced LCV

CPC-EM Capsule

What do we already know about this clinical
entity?

Leukocytoclastic vasculitis (LCV) is a small
vessel vasculitis that typically affects dermal
capillaries and venules.

What makes this presentation of disease
reportable?

While most cases of LCV are idiopathic, it
may present as an adverse drug reaction to
trimethoprim/ sulfamethoxazole.

What is the major learning point?

Failure to recognize the potential causes and
manifestations of LCV often leads to missed or
delayed diagnosis and unnecessary testing and
treatment.

How might this improve emergency medicine
practice?

Most cases of LCV are limited to cutaneous
symptoms and self-resolve with avoidance of
triggers and supportive care.

. ‘ JE—
Image. Typical cutaneous manifestations of leukocytoclastic
vasculitis as evidenced by palpable purpura on dependent
portions of the body including (A) bilateral ankles and feet, (B)
right lateral upper extremity, and (C) sacrum, bilateral buttocks,
and lower back (arrows).
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secondary to TMP/SMX was made.

The patient was admitted to the hospitalist service for
further monitoring, medical management, and non-emergent
dermatology consultation. Trimethoprim/sulfamethoxazole
was discontinued, and the patient was placed on minocycline
100 mg orally twice a day for seven days. Additional
therapeutic treatment included methylprednisolone 40 mg
IV twice daily, famotidine 20 mg orally once daily, and
diphenhydramine 25 mg IV every eight hours. Dermatology
was never consulted, and a skin biopsy was not performed.
Per review of inpatient progress notes, the rash completely
resolved on hospital day 6, and the patient was discharged on
hospital day 7 on prednisone 10 mg orally once daily for five
days.Outpatient follow-up at 96 hours revealed no sequelae,
rash recurrence, or return visit to the ED.

DISCUSSION

Vasculitis encompasses a spectrum of inflammatory
conditions affecting blood vessels and adjacent tissues and
is categorized by the types of vessels affected and the extent
of localized or systemic involvement. With an incidence of
30 cases per million people per year, small vessel vasculitis
is relatively rare and affects small blood vessels such as
arterioles, venules, and capillaries.? It can develop in association
with factors such as infection, malignancy, autoimmune
disorders, or drugs. Studies indicate that drugs account for
approximately one-third of all cases of LCV, with non-steroidal
anti-inflammatory drugs and certain antibiotics such as TMP/
SMX frequently implicated. Antihypertensives, antiepileptics,
immunosuppressive agents, hydralazine, and cocaine have also
been reported to induce LCYV, albeit less frequently.?

Leukocytoclastic vasculitis is characterized by
inflammation of small blood vessels due to neutrophilic
degranulation (leukocytoclasia) and subsequent infiltration,
leading to hemorrhage, fibrinoid necrosis, and endothelial
damage.* The exact mechanism by which TMP/SMX induces
LCV remains unclear, but current theories suggest a type 3
hypersensitivity reaction mediated by immune complexes.
This process involves antibody-antigen complex deposition in
small blood vessels, activating the complement cascade and
recruitment of neutrophils, thereby inducing inflammation
and vessel damage.’ Trimethoprim/sulfamethoxazole’s sulfur-
containing nature has been theorized as the major contributor
of its association with hypersensitivity reactions and has
been linked to cases of Stevens-Johnson syndrome.® Patient
genetic factors, such as variations in the N-acetyltransferase
2 enzyme, may also influence susceptibility to TMP/SMX-
induced LCV, necessitating further research.’

Most commonly, LCV presents clinically as cutaneous
manifestations described characteristically as maculopapular
and palpable purpura, often observed in gravity-dependent
areas such as the distal extremities. Fever and generalized
myalgias may also be present. More severe cases involve
inflammation and restriction of blood flow to vital organs and

tissues, resulting in systemic complications such as kidney
failure and gastrointestinal and vascular hemorrhage. The
diagnostic approach should involve a careful review of the
medical history, a reconciliation of up-to-date medications,
and a thorough physical examination. The differential
diagnosis may include drug reaction with eosinophilia and
systemic symptoms (DRESS syndrome), thrombocytopenic
purpura, benign pigmented purpura, and Schamberg disease.?
Per the American College of Rheumatology, criteria for

the diagnosis of LCV include age 16 years or older, recent
initiation (1-3 weeks) of a new medication, palpable
exanthem, and histopathology biopsy results demonstrating
neutrophil infiltration of small vessel walls.?

The prognosis of LCV is favorable and related to disease
severity as characterized by strict cutaneous involvement
versus systemic involvement. The overall mortality rate
of LCV is about 2%, and approximately 90% of patients
experience resolution of skin lesions within weeks to months,
while the remaining 10% average 2-4 years.” The six-year
survival rate is greater than 75% among all subsets of LCV. A
large retrospective review of 112 patients revealed that 18%
experienced relapse within 1-40 months following resolution
of initial symptoms across all LCV subtypes.’

Several case reports have previously described TMP/
SMX as a probable cause of drug-induced LCV. An
83-year-old female who developed purpura two days after
starting TMP/SMX was found to have elevated cytoplasmic
antineutrophil cytoplasmic antibodies titers, suggestive of
small vessel vasculitis. A punch biopsy showed neutrophil
and eosinophil infiltration of vessel walls as well as red cell
extravasation consistent with LCV.¢ Similarly, a 23-year-old
male developed a rash on his foot three days after initiating
TMP/SMX, which progressed to lower extremity purpura;
histopathology was suggestive of small-vessel vasculitis.® A
14-year-old female who was being treated for skin abscesses
and oral ulcers developed purpura four days into her course
of TMP/SMX with histopathology revealing perivascular
inflammatory infiltrate with eosinophils and extravasation of
red blood cells.'” Antibiotics other than TMP/SMX have been
associated with drug-induced LCV. A 49-year-old female was
administered ceftriaxone IV, which resulted in a violaceous
rash on the lower extremities, and skin biopsy findings were
consistent with LCV.!" All these cases are representative of
uncomplicated LCV, involved only cutaneous manifestations,
and were successfully managed with discontinuation of the
antibiotic and initiation of steroid treatment.®”!*!" A single
case report described probable TMP/SMX-induced LCV in
a patient on chronic steroids, which was successfully treated
with a burst of high-dose steroids.® This case report suggests
a possible dose-dependent relationship of steroids on LCYV,
which warrants further research.

CONCLUSION
Clinical manifestations of LCV are typically cutaneous
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and are characteristically described as palpable purpura
localized to dependent areas of the body. Most cases of
LCV are idiopathic, present within 1-3 weeks of exposure,
are limited to cutaneous symptoms, and self-resolve

with supportive care. If an offending drug is suspected,
discontinuation and avoidance are mainstays of treatment.

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: Penile pain in children and adolescents is an uncommon presenting symptom in the
emergency department (ED). The differential diagnosis includes trauma, priapism, urethral stone,
infection, Mondor disease, Peyronie disease, and thrombosis.

Case Report: A 15-year-old male with a high-risk, B-cell acute lymphocytic leukemia and recent
pegaspargase administration presented to the ED with new-onset penile pain. After the administration
of opioid analgesics, he developed hypoxia prompting an urgent computed tomography pulmonary
angiogram that revealed bilateral segmental acute pulmonary embolism (PE). Ultrasound of the penis
revealed findings consistent with superficial dorsal vein thrombosis of the penis.

Conclusion: To our knowledge, this is the first case report of an adolescent with superficial

dorsal vein thrombosis of the penis and a coexisting PE. Doppler ultrasound can provide a prompt
assessment of penile induration and differentiate venous thrombosis from other causes. [Clin Pract

Keywords: penile pain; thrombosis; pediatrics; pulmonary embolism.

INTRODUCTION

Penile pain in children and adolescents is an uncommon
presenting symptom in the emergency department (ED). The
differential diagnosis of acute penile pain in the ED should
include trauma, priapism, urethral stone, infection, Mondor
disease, and Peyronie disease.! A growing body of evidence
suggests that Doppler ultrasound (US) is the imaging method
of choice for the investigation of vascular causes of penile
pain.? For patients with acute severe pain, parenteral opioids
are commonly first-line therapy.® Although a decrease in
oxygen saturation is a well-described effect of acute opioid
administration, it is usually transient and should not distract
from the evaluation for pulmonary embolism (PE) in a patient
with prothrombotic risk factors.* We present a case of an
adolescent male with penile pain with superficial dorsal vein

thrombosis of the penis who was found to have a coexisting PE.

CASE REPORT
A 15-year-old male with a medical history significant
for high-risk B-cell acute lymphoblastic leukemia (ALL)

and on maintenance chemotherapy presented to clinic for his
scheduled chemotherapy, which was deferred due to his report
of new-onset, intense penile pain. A limited physical exam
revealed an indurated shaft of the penis that was tender to
palpation. A complete blood cell count revealed a hemoglobin
of 8.7 grams/deciliter (g/dL) (reference range for age: 13.3-
16.9 g/dL) and a platelet count of 73 x 10%/liter (L) (139-320 x
10%/L). The white cell count was 2.9 x 10°/L (3.8-10.4 x 10°/L)
with absolute neutrophil count of 0.58 x 10°/L (1.40-6.10 x
10%/L). A swab performed for SARS-CoV-2 was negative.
Urinalysis was within normal limits, and a urine culture was
sent. Due to his excruciating penile pain, the patient was
referred to the ED for further evaluation.

Upon arrival to the ED, the patient was in acute distress
due to the severity of his pain, rated as 9/10. He was alert and
speaking in complete sentences without respiratory distress.

He confirmed acute onset of penile pain lasting for the prior
18 hours with progressive worsening. Initial vital signs were
recorded as temperature 36.9° Celsius, heart rate 89 beats per
minute (BPM), blood pressure 123/75 millimeters of mercury,
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respiratory rate 22 breaths per minute, and oxygen saturation
95% on room air. He received fentanyl (1 microgram per
kilogram [kg]) soon after arrival, which decreased his pain
level to 2/10. The patient denied any recent trauma, risk factors
or concern for sexually transmitted infections or abuse. He
reported decreased urinary output and urinary leakage, with
darker appearing urine. The pain was described as constant

and exacerbated by urination or movement of the penile shaft.
He reported decreased physical activity and mobility in the
setting of his high-risk B-cell ALL and chemotherapy. He had a
history of COVID-19 infection seven months prior but no other
significant recent infections.

On genital examination, his circumcised penis was noted to
have mild erythema and marked swelling and induration of the
shaft most prominent in the dorsal region of the penis as well as
tenderness to palpation. The glans of the penis appeared normal.
Testicular and scrotal examination were normal. He had an
occasional wet cough, but his lungs were clear to auscultation.
There was no splenomegaly, and all other routine exam findings
were normal. Due to worsening penile pain, the patient received
phenazopyridine and morphine 4 milligrams (mg). Pediatric
urology was consulted and recommended an evaluation for
urolithiasis with a kidney, ureter, and bladder radiograph and
kidney US, which was negative.

Approximately 2% hours after morphine administration, the
patient reported improved pain; however, his oxygen saturation
decreased intermittently to 75% and improved to 95% with 1
L per minute of oxygen via nasal cannula. Upon reexamination
by a second clinician, the patient’s heart rate was noted to have
increased to 100 BPM at rest despite improved pain control. A
chest radiograph demonstrated mild perihilar interstitial opacities
and central pulmonary vascular congestion. Due to continued
intermittent desaturations to 75%, tachycardia, and prothrombotic
risk factors of ALL and immobility, a computed tomography

Image 1. Computed tomography pulmonary angiogram
demonstrating pulmonary emboli in the right middle lobe and left
upper lobe (blue arrows).

CPC-EM Capsule

What do we already know about this clinical
entity?

Penile Mondor disease (PMD) is a self-limiting
thrombophlebitis of the superficial dorsal penile
vein that should be considered in the differential
diagnosis of penile pain.

What makes this presentation of disease
reportable?

To our knowledge, this is the first reported case of
PMD and co-occurring pulmonary embolism.

What is the major learning point?

Doppler ultrasound can provide a prompt
assessment of penile induration and differentiate
PMD from other causes.

How might this improve emergency medicine
practice?

Early identification of PMD may allow for the
rapid, noninvasive diagnosis of penile thrombosis
and guide disposition.

pulmonary angiogram (CTPA) was obtained. It showed bilateral

segmental acute PE involving multiple segmental right and left

pulmonary arteries (Images 1, 2) and left lower lobe atelectasis.
Point-of-care ultrasound of the penis performed by

an experienced emergency physician revealed a non-

compressible dorsal vein and internal heterogenous

Image 2. Computed tomography pulmonary angiogram
demonstrating a segmental pulmonary embolus (blue arrow).
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echogenicity in the superficial dorsal vein of the penis
suggestive of a thrombus. Color Doppler US revealed reduced
venous flow signals in this region. Bilateral dorsal arterial flow
signals were normal. An electrocardiogram was normal. The
CBC revealed thrombocytopenia with a platelet count of 54 x
10%/L. Prothrombin time was 17.5 seconds (9.4-12.5 seconds)
with international normalized ratio of 1.6 (0.9-1.1). N-terminal
pro B-type natriuretic peptide was 120 picograms/milliliter
(pg/mL) (<158 pg/mL); and troponin T was 9 nanograms
(ng)/L (<15 ng/L).

The patient was admitted to the pediatric hematology-
oncology service and started on unfractionated heparin.
An echocardiogram was performed and did not show
any evidence of heart strain. Ultrasound of the upper and
lower extremities was also performed without evidence
of thrombi. The patient’s pain improved after initiation
of heparin infusion and completely resolved after 48
hours. Repeat US of the penis demonstrated resolution
of the thrombosis consistent with the observed clinical
improvement. After three days of a heparin infusion, the
patient was discharged home on subcutaneous enoxaparin
1 mg/kg/day divided twice a day with close follow-up. He
reported no recurrence of additional concerns at a follow-
up visit three days after discharge.

DISCUSSION

This case of superficial dorsal vein thrombosis of
the penis and concomitant PE highlights the importance
of considering vascular etiologies such as thrombosis in
patients with prothrombotic risk factors who present with
penile pain. Penile venous thrombosis typically presents with
episodic or continuous throbbing pain, and erythema and
edema may also be present as was the case for our patient.’
Generally, a superficial dorsal vein thrombosis of the penis
has been described in the literature as penile Mondor disease
(PMD).® 1t is a rare and self-limiting superficial dorsal vein
thrombophlebitis that has been described in young and
middle-aged, sexually active men as well as in recent SARS-
CoV-2 positive patients with cardiovascular disease.’ It
typically manifests as a visible painful cord located along the
dorsal surface of the penis. This contrasts with the findings
in our patient who had more generalized shaft induration and
urinary dribbling, which would be atypical for a case of PMD.
Unlike our patient who presented with acute pain, most cases
of PMD described in the literature typically presented with
progressive pain on the dorsum of the penis lasting for a few
days, which was exacerbated by erection.®

While penile venous thrombosis can be suspected based
on a medical history and physical examination, color Doppler
US plays an important role in differentiating it from other
conditions. Non-compressibility of the dorsal vein with no
flow inside the vein on color or spectral Doppler studies
should raise concern for thrombosis. Although US of the
lower extremities is the first-line modality to evaluate for

thrombosis in major veins, it often cannot effectively visualize
venous drainage above the inguinal ligament, which might
have been an originating site of the penile thrombus in our
case. In such cases, considering a computed tomography of
the abdomen and pelvis (CTPA) may reveal the site of deep
venous thrombosis that can potentially be responsible for
venous thromboembolism at other sites. Segmental PEs alone
identified on the CTPA would probably not account for the
hypoxia seen in our patient. However, the finding of the left
lower lobe atelectasis on the CTPA, along with a suspected
viral infection and the administration of opioids, likely
contributed to the patient’s hypoxia. Selection of additional
appropriate imaging modalities should be guided by the
severity and complexity of a patient’s clinical condition.

Management in the ED should focus on pain control
and identifying an underlying cause. In most instances of
Mondor disease, supportive care and expectant management
are usually adequate. Initial treatment typically includes
applying warm compresses, nonsteroidal anti-inflammatory
drugs, and avoiding irritating clothing or activities. Although
the use of anticoagulation for PMD is controversial, some
studies have reported the effectiveness of anticoagulation
in the acute phase using prophylactic or intermediate
doses of low-molecular-weight heparin and subcutaneous
administration of fondaparinux.® The main factors prompting
heparin administration and admission in our patient were his
risk factors and the co-existing PE. Ultimately, the decision
to anticoagulate and admit the patient should be made on
a case-by-case basis. Most patients with isolated PMD can
be discharged from the ED safely and should be advised to
abstain from sexual activity until thrombus resolution. In most
previously reported cases, the resolution of thrombosis varied
from two to eight weeks.!” Topical heparin-containing creams,
thrombectomy, and superficial penile vein resection have been
reported as treatment modalities for subacute and chronic
cases of PMD.

Venous thromboses in unusual sites in hypercoagulable
patients are rare and may involve any portion of the venous
system. It should be noted that the PEs in our patient were
not from the dorsal vein of the penis but rather from the
hypercoagulable state. The prothrombotic state of malignancy
and the addition of pegaspargase likely predisposed our
patient to thromboemboli. Pegaspargase is known to decrease
the levels of anticoagulant proteins C, S and antithrombin III,
increasing the risk of thrombosis.* The differential diagnosis of
acute penile pain in the ED includes trauma, priapism, urethral
stone, infection, and acute worsening of chronic conditions
such as sclerosing lymphangitis and Peyronie disease. In all
cases, a detailed physical examination and history should
provide diagnostic cues.

CONCLUSION
Superficial dorsal vein thrombosis of the penis is
a rare cause of acute penile pain in the ED that poses a
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diagnostic challenge. Vascular etiologies of penile pain

in the ED should always be considered, and risk factors
may point toward underlying etiology. Doppler ultrasound
is the first-line imaging modality in evaluation of penile
induration and can differentiate venous thrombosis from
other etiologies.

The authors attest that their institution requires neither Institutional
Review Board approval. Patient consent has been obtained and
filed for the publication of this case report.
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Introduction: Hydroxyapatite deposition disease (HADD) is caused by the presence of
hydroxyapatite crystals in periarticular spaces oftentimes leading to inflammation, pain, and
decreased range of motion.

Case Report: A 40-year-old right hand dominant female presented with three days of atraumatic
right shoulder pain. Radiographs of the right shoulder were negative. Computed tomography
revealed a hydroxyapatite deposit adjacent to the acromioclavicular joint. The patient was managed
with nonsteroidal anti-inflammatory drugs and a referral to orthopedic surgery.

Conclusion: Many instances of HADD will not be diagnosed on plain radiographs, and heightened
awareness will provide confidence when ordering confirmatory imaging. Management is typically
conservative, however, referral to orthopedic surgery is recommended to ensure improvement and to
assess the need for more invasive procedures. [Clin Pract Cases Emerg Med. 2025;19(1):69-72.]

Keywords: Hydroxyapatite deposition disease; HADD, Milwaukee shoulder; shoulder pain;
musculoskeletal pain.

INTRODUCTION

Hydroxyapatite deposition disease (HADD) is a systemic
condition characterized by the deposition of hydroxyapatite
crystals in periarticular tissues, such as tendons, bursae, and
joint capsules, leading to localized pain, swelling, and
restricted joint movement. Hydroxyapatite deposition
syndrome commonly presents in the shoulder, typically
involves the supraspinatus tendon, and can often be confused
with other shoulder pathologies, such as gout or pseudogout,
arthritis, malignancy, or rotator cuff injury. Diagnostic testing
for HADD typically begins with plain radiography, which can
reveal calcifications of varying sizes and shapes in affected
areas. In more complex cases or to better assess soft tissue
involvement, advanced imaging techniques such as computed

tomography (CT) or magnetic resonance imaging (MRI) may
be employed. These imaging modalities are particularly useful
in identifying specific characteristics of calcifications and
differentiating HADD from other conditions. Therapeutic
management of HADD varies depending on the severity and
symptoms. Initial treatment often includes analgesics,
cryotherapy, physical therapy, and steroid injections. In more
severe cases, or when conservative management fails, surgical
intervention may be necessary to remove the deposits. The
disease can progress through several stages, each with varying
degrees of inflammation and severity of pain. Treatment is
tailored based on the stage and progression of disease as well
as the severity of associated symptoms. We present a case of
HADD as a cause of atraumatic shoulder pain presenting in
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the emergency department (ED) and discuss the etiology,
clinical presentation, diagnostic workup, and standard
therapeutic management options including both conservative
and interventional approaches.

CASE REPORT

A 40-year-old right hand dominant female with a past
medical history of anemia, anxiety, depression, uterine fibroids,
idiopathic intracranial hypertension, migraine headaches, and
supraventricular tachycardia status post cardiac ablation and
past surgical history of breast reduction surgery, four Cesarean
sections, robotic laparoscopic hysterectomy, bilateral
salpingectomy, bilateral tubal ligation, and right ovarian
cystectomy presented to the ED with right shoulder pain. The
patient stated that the shoulder pain began three days earlier and
was present upon awakening from sleep. The patient denied
trauma, overuse, fall, and seizure. The patient reported reduced
range of motion with inability to abduct, externally rotate, and
flex the shoulder due to pain. The patient denied any history of
shoulder surgery, previous injury, and past dislocation. The
patient denied neck pain and numbness, paresthesia, and
weakness of the right upper extremity.

The patient’s vital signs at triage were within normal
limits for age (blood pressure, 126/83 millimeters (mm) of
mercury; pulse, 83 beats per minute; respiratory rate, 18
breaths per minute; and temperature, 36.3 °Celsius,
oral). Physical examination was remarkable for a deformity of
the right shoulder with swelling and tenderness over the
acromioclavicular joint and proximal third of the humerus.
There was no evidence of hyperemia or erythema. The patient
experienced pain with active and passive range of motion of
the right shoulder. The radial pulse was strong and regular
when palpated, and capillary refill was less than three seconds.
Two-point discrimination in the right fingertips was intact, and
there was no evidence of decreased grip strength. The neck
was supple and exhibited full range of motion; there was no
midline cervical tenderness, and Spurling test was negative.
There was no tenderness with palpation of the midshaft and
distal humerus, radius, and ulna. The elbow and wrist joints
exhibited full range of motion without resistance or pain.
There were no gross signs of trauma on visual inspection of
the right upper extremity.

The patient was given morphine 4 milligrams (mg)
intravenous (IV) twice for a total of 8 mg and ketorolac 15 mg
IV. The differential diagnosis included rotator cuff tendonitis
and complete or partial tear, bursitis, osteoarthritis, adhesive
capsulitis, and labrum tear. Three-view radiographs of the
right shoulder showed no fracture or dislocation (Image 1).

Given the patient’s physical examination findings,
unremarkable radiography, and continued complaints of pain
and inability to range the shoulder despite analgesics,
contiguous 1.25 mm thick transaxial CT imaging of the
right shoulder without prior administration of IV contrast
material was obtained. Computer generated coronal and
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What do we already know about this clinical
entity?

Hydroxyapatite deposition syndrome

(HADD) involves musculoskeletal pain due to
inflammation caused by crystals in tendons,
bursae, and joint capsules.

What makes this presentation of disease
reportable?

Atraumatic shoulder pain and swelling is a
common reason for presentation to the emergency
department and has a broad differential.

What is the major learning point?
Hydroxyapatite deposition syndrome is a
relatively uncommon cause of atraumatic
shoulder pain that may not be distinguishable on
plain radiographs.

How might this improve emergency medicine
practice?

Diagnosis of HADD may require ordering of
computed tomography and is treated with anti-
inflammatories, physical therapy, extracorporeal
shock wave therapy, and barbotage.
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Image 1. Three-view radiographs of the right shoulder
demonstrating no fracture or dislocation in the A) anteroposterior
externally rotated, B) anteroposterior internally rotated, and C)
scapular Y projections.

sagittal reformations were performed. A 13x3x5 mm calcific
deposit was identified along the anterior aspect of the
acromioclavicular joint adjacent to the acromion suggestive of
HADD. The acromioclavicular joint was intact and overlying
subcutaneous edema and heightened fat stranding was
visualized without a discrete fluid collection. No fracture or
dislocation was identified (Image 2).
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Image 2. Computed tomography imaging without intravenous contrast of the right shoulder demonstrating A) axial, B) coronal, and C)
sagittal series. A 13x3x5 millimeter calcific deposit overlying the anterior aspect of the acromioclavicular joint adjacent to the acromion
consistent with hydroxyapatite deposition disease (dotted lines) is seen. No fracture or dislocation was visualized.

A shoulder sling was applied, and the patient was
discharged with an ambulatory referral to orthopedic surgery
and prescriptions for naproxen, orphenadrine, and
hydrocodone-acetaminophen.

DISCUSSION

The etiology of HADD involves the deposition of
hydroxyapatite crystals in tendons, bursae, and joint capsules,
leading to inflammation that manifests as pain, swelling, and
reduced mobility. Hydroxyapatite deposition syndrome is
estimated to affect 2.7% of adults, is more common in
females, and has a peak incidence in the fourth to sixth
decades of life.! The shoulder is the most commonly affected
site, and within the shoulder, the supraspinatus is often
involved due to its anatomical position and susceptibility to
microtrauma and ischemia; periarticular tissues, especially
tendons, may also be involved.? The hip, elbow, wrist, and
knee are the subsequent most common sites, and HADD rarely
involves the ankle, foot, and fingers.!

Hydroxyapatite deposition disease develops over four
stages: the pre-calcific stage marked by fibrocartilaginous
transformation due to vascular or mechanical injury, the
formative stage during which the transformed tissue is replaced
with calcium deposition, the resting stage where additional
fibrocartilaginous tissue borders the calcifications, and finally,
the resorptive stage which involves the extravasation of the
calcifications into adjacent tissues. Hydroxyapatite deposition
disease is frequently an incidental finding in its early stages as it
is often asymptomatic. As HADD progresses, pain develops,
and, therefore, HADD typically presents to the ED and is
diagnosed in its advanced stages.?

Typically, patients suffering from HADD present
clinically with atraumatic monoarticular pain, although some
patients may have a history of prior injury to the
joint. Swelling and erythema may be present. If the crystal
size becomes large enough or is positioned within the joint
space, articulation will be painful and range of motion will
be limited. Over time, HADD may result in joint
destruction.* The diagnosis is often established via high
clinical suspicion and confirmatory diagnostic imaging.
Radiographs are highly sensitive but can miss subtle
amorphous calcifications, especially when there are

overlapping structures. Ultrasonography will reveal
echogenic foci with posterior acoustic shadowing but utility
may be limited in certain locations due to technical
difficulties associated with manipulating and positioning the
probe. Computed tomography and MRI are highly sensitive
for detecting calcification and pericalcific inflammation and,
hence, they are most useful in confirming the diagnosis of
HADD.?> However, these imaging modalities are infrequently
used in acute care settings due to the nonemergent nature of
the presentation.®

Therapeutic management strategies vary based on disease
stage and severity of symptoms. A conservative approach
involving nonsteroidal anti-inflammatory drugs (NSAIDs),
cryotherapy, rest, and physical therapy has been shown to
provide clinically significant improvement in 72% of patients
with calcific tendinitis of the shoulder.” Lack of resorption of
the hydroxyapatite deposits or penetration of liquified crystals
into surrounding soft tissue may result in a local inflammatory
reaction that is amenable to needling and corticosteroid
injections.® For refractory cases lasting longer than six months
or those involving functional impairment, barbotage,
ultrasound-guided percutaneous needle aspiration and lavage,
and extracorporeal shock wave therapy have been shown to
reduce the size of the calcium deposits.’ Ultrasound-guided
barbotage which involves the needling down of crystal
deposits and lavage to remove the resultant fragments has
been shown to effectively remove calcium deposits in up to
91% of patients.'® Lastly, surgical excision should be
considered if minimally invasive procedures prove
ineffective.” A cost-effectiveness analysis demonstrated that
ultrasound-guided barbotage was the most cost-effective
strategy when compared to low-energy extracorporeal shock
wave therapy and surgery, and conservative management was
considered reasonable in appropriate clinical settings.!!

This case describes an atypical presentation of HADD as
radiographs failed to capture the hydroxyapatite crystal
deposition and CT imaging was required. The calcific deposits
were found to be adjacent to the acromion just anterior to the
acromioclavicular joint. While the shoulder was the only joint
affected, the supraspinatus was spared. Our patient was female
and in her fifth decade of life, consistent with common
demographic risk factors for HADD. The patient presented with
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atraumatic monoarticular joint pain and an inability to range the
shoulder due to pain likely secondary to the size, location, and
associated inflammation and swelling caused by the relatively
large 13x3x5 mm hydroxyapatite deposit. Our patient was
managed with analgesics and NSAIDs and provided with an
ambulatory referral to orthopedic surgery. Per review of the
patient’s medical record, there were no future minimally
invasive procedures or surgery scheduled to date.

CONCLUSION

This case report emphasizes the importance of
distinguishing HADD from other causes of shoulder pain and
highlights the role of imaging in establishing a diagnosis and
guiding management. While the most severe stages of HADD
may be detected on radiographs, visualization of
hydroxyapatite crystals within or adjacent to periarticular
structures typically requires CT or MRI. While conservative
management including NSAIDs and physical therapy is
appropriate in most clinical scenarios, minimally invasive
procedures such as needling, barbotage, and extracorporeal
shock wave therapy may be necessary for moderate and severe
cases or in refractory cases. Surgical intervention is considered
for the most severe cases that result in significant disability or
when other methods fail.

Address for Correspondence: Eric Boccio, MD, MPH, FACEP
Memorial Healthcare System, Department of Emergency
Medicine, 3501 Johnson Street, Hollywood, FL 33021. Email:
eboccio@mbhs.net.

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. © 2025 Truong 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/

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

REFERENCES
1. Lawande MA and Daftary AR. MRI findings in calcific deposits in and
around shoulder: atypical locations beyond supraspinatus. Clin Radiol.

2020;75(8):579-85.

Patel J, Tai R, Sereni C, et al. Hydroxyapatite deposition disease, an
overlooked differential diagnosis in the emergency department: a case
series and review of literature. Emerg Radiol. 2024;31(2):229-38.
Hegazi T. Hydroxyapatite deposition disease: A comprehensive review
of pathogenesis, radiological findings, and treatment strategies.
Diagnostics (Basel). 2023;13(16):2678.

Darras K, Andrews G, Forster BB. Shouldering the burden: a case of
pain in the middle-aged female athlete. Diagnosis: Hydroxyapatite
deposition disease (HADD). Br J Sports Med. 2013;47(17):1079.
Erratum in: Br J Sports Med. 2016;50(2):131.

Hongsmatip P, Cheng KY, Kim C, et al. Calcium hydroxyapatite
deposition disease: Imaging features and presentations mimicking
other pathologies. Eur J Radiol. 2019;120:108653.

Garcia GM, McCord GC, Kumar R. Hydroxyapatite crystal deposition
disease. Semin Musculoskelet Radiol. 2003;7(3):187-93.

Cho NS, Lee BG, Rhee YG. Radiologic course of the calcific deposits
in calcific tendinitis of the shoulder: does the initial radiologic aspect
affect the final results? J Shoulder Elbow Surg. 2010;19(2):267-72.
Goller SS, Hesse N, Durr HR, et al. Hydroxyapatite deposition disease
of the wrist with intraosseous migration to the lunate bone. Skeletal
Radiol. 2021;50(9):1909-13.

Bannuru RR, Flavin NE, Vaysbrot E, et al. High-energy extracorporeal
shock-wave therapy for treating chronic calcific tendinitis of the
shoulder: a systematic review. Ann Intern Med. 2014;160(8):542-9.
10. del Cura JL, Torre |, Zabala R, et al. Sonographically guided
percutaneous needle lavage in calcific tendinitis of the shoulder:
short- and long-term results. AUR Am J Roentgenol.
2007;189(3):W128-34.

11. Alaia EF, Subhas N, Da Silva Cardoso M, et al. Common treatment
strategies for calcium hydroxyapatite deposition disease: a cost-
effectiveness analysis. Skeletal Radiol. 2024;53(3):437-44.

Clinical Practice and Cases in Emergency Medicine

72

Volume 9, No. 1: January 2025


mailto:Email:%20eboccio@mhs.net.
mailto:Email:%20eboccio@mhs.net.

CASE REPORT

Interfacility Transfer for VA-ECMO in Beta Blocker and
Calcium Channel Blocker Overdoses: A Report of Two Cases

Richard Fisher, MD* *Northwell Health, Department of Emergency Medicine, New Hyde Park, New York
Santiago Batista Minaya, MD* "Northwell Health, Department of Emergency Medicine, Division of Medical
Heather Brunette, MD* Toxicology, New Hyde Park, New York

Joshua Nogar, MD
Payal Sud, MD*

Section Editor: Steven Walsh, MD

Submission history: Submitted August 27, 2024; Revision received November 27, 2024; Accepted December 19, 2024
Electronically published January 12, 2025

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

DOI: 10.5811/cpcem.34869

Introduction: Calcium channel blocker (CCB) and beta blocker (BB) overdoses are life-threatening
conditions that can lead to vasoplegic and cardiogenic shock. Treatment involves a combination of
vasopressors, calcium, glucagon, and/or high-dose insulin euglycemia therapy. The most severe
overdoses may require venoarterial extracorporeal membrane oxygenation (VA-ECMO), which
often results in interfacility transfers. This report describes two successful VA-ECMO transfers for
refractory CCB/BB overdose.

Case Reports: Case 1: A 56-year-old male developed severe hypotension after ingesting 40-45
tablets of 10 milligram (mg) amlodipine tablets. After initial treatment approaches were unsuccessful,
an early interdisciplinary discussion facilitated timely cannulation at the initial facility and quick
transfer for VA-ECMO initiation. The patient was discharged at his neurological baseline after 60
days. Case 2: A 19-year-old female presented to the emergency department after a polypharmacy
ingestion including 60 tablets of 20 mg propranolol. An early interdisciplinary discussion between
the medical intensive care unit, medical toxicology, and the ECMO team allowed for prompt transfer
directly to the receiving hospital catheterization lab for VA-ECMO within three hours of the initial
presentation. The patient was discharged to an inpatient psychiatric facility after nine days.

Conclusion: Venoarterial extracorporeal membrane oxygenation for refractory shock due to CCB
and BB overdoses can be a life-saving intervention. Interfacility transfer of poisoned patients for VA-
ECMO is logistically challenging, which can delay the appropriate care for patients with an otherwise
morbid prognosis. A streamlined interfacility transfer protocol with multidisciplinary collaboration can
help optimize outcomes. [Clin Pract Cases Emerg Med. 2025;19(1):73-77.]

Keywords: case series; VA-ECMO; toxicology; beta blocker; calcium channel blocker.

INTRODUCTION mortality, with a combined total of 323 deaths.! Even massive
Calcium channel blocker (CCB) and beta blocker (BB) overdoses can be asymptomatic early in the course of a
poisonings are associated with significant morbidity and poisoning, but the patient can rapidly develop vasoplegia,
mortality. According to the 2022 Annual Report of the followed by cardiogenic shock and dysrhythmias. While both
National Poison Data System, CCBs and BBs were ranked CCBs and BBs can cause cardiotoxicity, their mechanism of
sixth and seventh, respectively, for all-cause poisoning action differs. Calcium channel blockers can be divided into
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nondihydropyridines (diltiazem and verapamil) and
dihydropyridines (amlodipine, nifedipine, etc).
Nondihydyropyridines act on L-type calcium channels
reducing both myocardial chronotropic and ionotropic activity.
Dihydropyridines preferentially act on the peripheral
vasculature and are potent vasodilators at therapeutic
concentrations. In large overdoses, specificity is lost and all
CCBs can impact both the vasculature and myocardium. Beta
blockers exert a negative chronotropic and ionotropic effect
but less of a direct impact on the peripheral vasculature
compared to CCBs.

The current treatment approach involves a combination of
vasopressors/inotropes, calcium, glucagon, and high-dose
insulin euglycemia therapy (HIET). In refractory cases,
methylene blue, lipid emulsion therapy, and venoarterial
extracorporeal membrane oxygenation (VA-ECMO) have also
been used. The use of VA-ECMO for cardiogenic shock
secondary to drug poisonings has increased over the past
decade.’In its 2023 guidelines, the American Heart
Association recommends the use of VA-ECMO for
cardiogenic shock and cardiac dysrhythmia.’ Frequently, the
decision to perform VA-ECMO is a last resort but has been
shown to improve acidemia, hemodynamics and, in some
studies, mortality.>*” However, a major barrier to the initiation
of VA-ECMO is the need for an interfacility transfer, which
requires the activation of emergency medical services and
multiple specialized medical teams. Within an ECMO-capable
health system, a protocol for real-time interdisciplinary
discussions between medical toxicology, cardiothoracic and
medical intensive care units (ICU), emergency departments
(ED), and a transfer center has streamlined the process to
determine which poisoned patients may benefit from ECMO
therapy. We present two cases of severe cardiogenic shock
secondary to CCB and BB blocker toxicity that were
transferred successfully for VA-ECMO therapy.

CASE REPORTS
Case One

A 56-year-old male with a past medical history of
hypertension and hyperlipidemia presented to the ED with a
syncopal episode approximately 17 hours after ingesting 40-45
tablets of 10 milligram (mg) amlodipine tablets in a suicide
attempt. He denied any coingestants. Initial vitals revealed an
oral temperature of 36.3° Celsius, blood pressure of 89/45
millimeters of mercury (mm Hg), heart rate of 83 beats per
minute (bpm), a respiratory rate of 18 breaths per minute, and
an oxygen saturation of 100% on room air. In the ED, the
patient’s blood pressure initially improved to 93/64 mm Hg
with norepinephrine at 0.17 micrograms/kilogram/minute (mcg/
kg/min). However, his blood pressure began to decline over the
next several hours prompting aggressive resuscitation with
norepinephrine up to 1 mecg/kg/min, vasopressin at 0.04 units/
minute, phenylephrine up to 3 mcg/kg/min, epinephrine up to
0.05 mcg/kg/min, and HIET up to 10 units/kg/hour in

CPC-EM Capsule

What do we already know about this clinical
entity?

Venoarterial extracorporeal membrane
oxygenation (VA-ECMO) is an effective
intervention for refractory beta blocker and
calcium channel blocker toxicity.

What makes this presentation of disease
reportable?

Two patients successfully transferred to an
ECMO-capable site highlights the importance of
the interfacility transfer process.

What is the major learning point?
A multidisciplinary approach facilitates quick and
effective transport to an ECMO center.

How might this improve emergency medicine
practice?

Emergency physicians should be cognizant

of ECMO s role in certain overdoses, and
streamlined interfacility transfer protocols could
improve patient outcomes.

conjunction with the medical toxicology team. At this time his
blood pressure was 84/50 mm Hg. A multidisciplinary
conversation between the presenting hospital’s intensivist, the
medical toxicology team, the centralized transfer center, the
receiving hospital’s intensivist, and the receiving hospital’s
ECMO team determined that the patient would benefit from
transfer to an ECMO-capable facility in anticipation of further
decline. The patient was then cannulated for VA-ECMO at the
presenting hospital and subsequently transferred directly to the
cardiothoracic ICU at a VA-ECMO-capable site. Upon arrival,
VA-ECMO was promptly initiated.

Throughout his hospital course, the patient received
HIET (up to 16 units/kg/hr) and VA-ECMO for eight days as
well as a combination of vasopressor support (epinephrine
up to 0.07 mcg/kg/min, norepinephrine up to 2.10 meg/kg/
min, vasopressin at 0.04 units/min, and angiotensin II at 30
nanograms/kg/min) for a total of 12 days. However, at the
time of ECMO decannulation, he required only vasopressin
at 0.04 units/min and norepinephrine at 0.04 mcg/kg/min. He
was successfully extubated after 14 days of mechanical
ventilation but required several days of hemodialysis
secondary to acute kidney injury. His medical course was
complicated by acute acalculous cholecystitis, lower
extremity weakness, and tachycardia. In total, the patient
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was hospitalized for 60 days but had a complete return to
baseline neurologic status at discharge.

Case Two

A 19-year-old female with a history of major depressive
disorder presented to the ED 60-90 minutes after ingestion of 60
tablets of 20 mg propranolol, 30 tablets of 50 mg hydroxyzine,
and 90 tablets of 60 mg fluoxetine in a suicide attempt. Initial
vitals revealed an oral temperature of 36.5°C, blood pressure of
87/57 mm Hg, heart rate of 82 bpm, a respiratory rate of 16
breaths per minute, and an oxygen saturation of 96% on room
air. The patient was somnolent and confused and ultimately
developed a generalized tonic-clonic seizure that resolved after
4 mg of lorazepam. She was intubated and orogastric lavage
was performed, followed by administration of 50 grams (g) of
activated charcoal. The patient became bradycardic to 50 bpm
and remained hypotensive, with a minimum blood pressure of
67/37 mm Hg. Norepinephrine at 0.05 mcg/kg/min was started
as well as HIET at 1 unit/kg/hr in consultation with medical
toxicology. She ultimately required norepinephrine up to 5 mcg/
kg/min, epinephrine up to 2 mcg/kg/min, phenylephrine up to 6
mcg/kg/min, 5 mg of glucagon, 3 g of calcium gluconate, and
HIET at 1 unit/kg/hr.

An early discussion with the medical toxicology team and
a VA-ECMO-capable facility took place following HIET
initiation, and the patient was transferred from the presenting
ED directly to the catheterization lab at the receiving facility
for VA-ECMO within three hours of initial presentation. The
patient was successfully decannulated after three days on
VA-ECMO. She was extubated on hospital day five and
transferred to an inpatient psychiatric facility on day nine. Her
course was complicated by a left upper extremity deep vein
thrombosis, pneumonia, and heart failure with an ejection
fraction of 15% that improved to 55-60% at discharge.

DISCUSSION

The use of ECMO initially gained recognition in the 1980s
as a therapy for neonatal respiratory failure and was quickly
recognized as an intervention that could be applied beyond the
scope of pediatric cardiac surgery.® The role of VA-ECMO in
the context of a poisoning or overdose was first described in
1997 in a 16-month-old with quinidine toxicity. The patient
developed refractory bradycardia and hypotension, required 11
days of VA-ECMO, and was discharged neurologically intact.’
This case suggested that VA-ECMO could be a life-saving
intervention in the treatment of drug-induced shock.

Compared to data for cardiac arrest, however, the role of
VA-ECMO in drug-induced shock is limited to observational
studies and case reports. A review of the National Poison Data
System database from 2000-2018 showed that the utilization
of VA-ECMO for the treatment of poisonings has increased,
but without a clear mortality benefit.!® Complications such as
bleeding, limb ischemia, and circuit-clotting from thrombi or
lipid emulsion are not infrequent.

The role of VA-ECMO in the treatment algorithm of
refractory CCB and BB toxicity is of great interest to medical
toxicology, poison control centers, and VA-ECMO teams. Our
21-hospital medical toxicology consult service has seen an
increasing number of dihydropyridine CCB and BB overdoses
of varying severity, morbidity, and mortality. Currently, there
are no national treatment guidelines for the timing and
utilization of VA-ECMO in the setting of CCB and BB toxicity.
One study found that a higher vasoactive-inotropic score (VIS),
a scoring system based on the dosages of vasopressors and
inotropes used in resuscitation, prior to ECMO, was associated
with greater in-hospital mortality in patients with cardiogenic
shock.!! However, the study included both ischemic and
non-ischemic etiologies for cardiogenic shock, did not consider
HIET, and could not be extrapolated to vasoplegic shock.

While our approach does not currently include a specific
VIS value for ECMO initiation, it can be used as a generalized
framework to ensure that patients with severe hemodynamic
instability, or the potential to exhibit it, be expeditiously
transferred to facilities where a multidisciplinary bedside
evaluation can be performed. For example, in Case Two the
patient’s VIS score was initially 5 but rapidly increased to 700
over the span of a few hours prior to transport.

The figure below describes a suggested generalized
flowsheet for patients who present with a CCB/BB overdose at
a hospital without ECMO capabilities. The ED team consults
the medical toxicology team early in the patient’s presentation,
regardless of the patient’s hemodynamic status. The medical
toxicology team will determine whether the patient could
benefit from transfer to an ECMO-capable center for either
further monitoring or VA-ECMO initiation. The medical
toxicology team initiates a multidisciplinary conversation
involving the ED team, ECMO team, ICU, and transfer center.
Ultimately, the ECMO team will make the final decision for
cannulation if no exclusion criteria are met, with considerable
input from medical toxicology.

Our centralized transfer center is then able to direct the
transfer of the patient to the facility within our system that can
most appropriately care for the patient, based on the current
resources available. While no specific hemodynamic triggers
exist to discuss initiating VA-ECMO, the conversation will
typically occur with increasing vasopressor and HIET support.
The ability for this process to occur is in part due to our hospital
system’s well-established medical toxicology consult service, as
well as a VA-ECMO system in place for cardiac arrests.

According to the Extracorporeal Life Support Organization,
there are currently 14 ECMO-capable hospitals in the state of
New York. In certain states, this number drops to one or even
zero.'? Resources are often limited at the initial facility, making
cannulation prior to transfer a challenge. Together, these factors
delay care and increase the risk of complications from ECMO.
Nevertheless, interfacility transfer is still shown to be a feasible
approach, with no difference in complications if cannulated at the
initial facility vs the receiving facility.!*!* In Case One, the initial

Volume 9, No. 1: January 2025

75

Clinical Practice and Cases in Emergency Medicine



Interfacility Transfer for VA-ECMO in BB and CCB Overdoses

Fisher et al.

Toxicology consult for
CCB or BB overdose
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medical toxicology? (ie: hemodynamic
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v |
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Figure. Flowchart for venoarterial extracorporeal membrane
oxygenation (VA-ECMO) initiation.

CCB, calcium channel blocker; BB, beta blocker; HIET, high-dose
insulin euglycemia therapy; VIS, vasoactive inotropic score; CICU,
cardiac intensive care unit; DNR, do not resuscitate.

hospital had the capability to cannulate before transfer, preventing
a delay in care. However, in Case Two, this was not possible, and
the patient was quickly transferred directly to the receiving
hospital catheterization lab for cannulation and initiation of
VA-ECMO. In both scenarios the patients had good neurological
outcomes. The hospital system’s pre-existing transfer policy
pertaining to the management of shock due to CCB/BB toxicity
likely played a role in these results. A VA-ECMO protocol has
been described previously in other hospital systems. '

CONCLUSION

These two cases suggest that VA-ECMO therapy can be
used in the setting of severe dihydropyridine-induced
vasoplegic shock refractory to aggressive vasopressor support
and high-dose insulin euglycemia therapy. This report also
emphasizes the effectiveness and importance of establishing
an interfacility transfer protocol to VA-ECMO-capable
centers. Given the inherent logistical constraints with
transferring critically ill patients between facilities, it is
important to consider an early transfer of a patient to an

ECMO-capable center before life-threatening CCB/BB
toxicity has begun to manifest. Successful coordination of care
for patients with life-threatening overdoses may require a
multidisciplinary conversation involving services unfamiliar
with one another (toxicology, cardiothoracic surgery, medical
ICU, shock teams, etc) and is best achieved with pre-planning
for such an event.

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: Prevalence of serious infections from Haemophilus influenzae has diminished over the
last few decades because of immunizations against the most virulent serotype. However, over the
last few years a handful of septic arthritis cases secondary to H influenzae have been documented.
Most of the cases documented are in the pediatric and unimmunized population. This is a case of
polyarticular septic arthritis in a 69-year-old male who presented with syncope and ankle pain.

Case report: A 69-year-old male presented to the emergency department after a syncopal event at
home and complaining of right ankle pain. He was tachycardic and tachypneic on presentation and
had an erythematous painful right ankle and right elbow. Aspiration of both joints produced purulent
aspirate that grew H influenzae. Antibiotics were started, and the patient was taken to the operating
room for emergent joint lavage. The patient made a full recovery and was discharged home with a
peripherally inserted central catheter line for continued intravenous (V) antibiotics.

Conclusion: Our case highlights an atypical presentation for a case of polyarticular septic arthritis
caused by H influenzae. We were unable to rule out endocarditis as a source of the bacterial
seeding, and the patient improved with IV antibiotics and surgical lavage of the affected joints. [Clin

Keywords: polyarticular septic arthritis; sepsis; Haemophilus influenzae.

INTRODUCTION

Haemophilus influenzae is a Gram-negative
coccobacillus that is notorious for causing serious infections
such as meningitis, endocarditis, and epiglottitis.! This
bacteria has been identified with an encapsulated (typeable)
and unencapsulated (untypeable) form.> Haemophilus
influenzae serotype b is known to be the most virulent.
Vaccination against this strain has helped prevent life-
threatening illness.? Even with the increasing prevalence of
non-typeable H influenzae, there have been occasional
accounts of H influenzae causing polyarticular septic
arthritis.* In this report, we discuss the presentation of a
69-year-old male with polyarticular septic arthritis secondary
to H influenzae.

CASE REPORT

A 69-year-old male with a past medical history of
hypertension, gastroesophageal reflux disease, and prior
splenectomy presented to the emergency department (ED) via
private vehicle for evaluation of syncope and right ankle pain.
He stated that he was at home walking down the hallway
when he started to feel lightheaded and had a syncopal event.
He was down for a short amount of time since his wife was
present during the event and helped him to his feet. He denied
any head trauma but complained of right ankle pain, right
elbow pain, myalgias, and rigors after the syncopal episode.
The pain in his ankle and elbow was exacerbated with any
movement. He believed he strained his joints during the
syncopal event. Because of his rigors, he performed a home
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COVID-19 test, which was negative. He denied any fever,
rhinorrhea, sore throat, cough, shortness of breath, chest pain,
nausea, vomiting, diarrhea, recent travel, or any sick contacts.

The patient appeared uncomfortable but not in any
distress. His temperature was 98.3° Fahrenheit; heart rate, 104
beats per minute (min); blood pressure, 111/71 millimeters of
mercury; respiratory rate, 20 breaths per min; and oxygen
saturation, 96% on room air. On exam, his right ankle was
erythematous, warm to the touch, and edematous over the
lateral malleolus (Image 1).

There was point tenderness over the lateral malleolus
without any crepitus. Plantar flexion of the right foot
significantly exacerbated the pain in the ankle. The right elbow
had no overlying erythema or edema but was tender to palpation
over the olecranon process. Extension of the elbow exacerbated
the pain. Cardiopulmonary auscultation demonstrated regular
tachycardia without any murmurs, wheezes, rhonchi, or rales.
The remainder of the exam was normal.

The patient was given a 30 milliliters per kilogram bolus
of normal saline, and blood cultures were obtained.
Orthopedic surgery was consulted, and arthrocentesis of both

Image 1. Erythematous right ankle of the patient.

CPC-EM Capsule

What do we already know about this clinical
entity?

Haemophilus influenzae septic polyarthritis cases
are rare and have mostly been documented in
pediatric and unimmunized patients.

What makes this presentation of disease
reportable?

In this case the joint infection was caused by an
uncommon organism with no confirmed source of
infection in an immunized but asplenic patient.

What is the major learning point?

1ts important to consider transesophageal
echocardiogram to rule out endocarditis if
transthoracic echocardiogram is negative when
there is high clinical suspicion

How might this improve emergency medicine
practice?

We highlight the importance of the physical and
differential while providing insight on testing
considerations in an atypical presentation of an
orthopedic emergency.

joints was performed. Purulent material was aspirated from
the right ankle and right elbow (Image 2).

Vancomycin and ceftriaxone were then started empirically
to treat septic arthritis. A complete blood count showed a
leukocytosis of 39.1x10° per mm? (reference range 4.5-11.0
x103/mm?) and absolute neutrophil count of 34.6 x103/mm?
(1.0-8.0 x 10°*/mm?). Basic metabolic panel showed an anion
gap of 15 millimoles per liter (mmol/L) (8-16 mmol/L);
bicarbonate, 24 mmol/L (20-30 mmol/L); creatinine, 1.8
milligrams per deciliter (mg/dL) (0.61-1.24 mg/dL); and blood
urea nitrogen, 45 mg/dL (8-26 mg/dL). Lactic acid was 3.2
mmol/L (0.50-2.20 mmol/L). Erythrocyte sedimentation rate
was 65 mm per hour (mm/hr) (2-10 mm/hr) with C-reactive
protein, 375 mg/L (0.00-5.00 mg/L). Cell count of the right
elbow aspirate showed 205,300 nucleated cells/microliter
(NUC/uL) (0-200 NUC/uL). Cell count of the right ankle was
not performed as the sample was too turbid and viscous. Gram
stain of the joint aspirate revealed Gram-negative rods in the
aerobic and anaerobic bottle. Plain film radiography of the
right ankle and elbow showed soft-tissue swelling, without
evidence of gas or fracture.

The patient was taken to the operating room where
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Image 2. Ankle joint purulent aspirate.

arthrotomy and irrigation of both joints was performed. A
large amount of purulent material was removed during the
procedure, and blunt debridement of the joints was performed.
Blood cultures and both joint aspirate samples grew H
influenzae that was sensitive to beta-lactam antibiotics.
Unfortunately, our institution was unable to determine whether
the isolate was encapsulated or unencapsulated. Transthoracic
echocardiogram (TTE) was negative for any valvular
vegetations. He was discharged on hospital day six with a
peripherally inserted central line in place for outpatient
antibiotic treatment. The patient’s childhood immunizations
were up to date, and he was scheduled for follow-up to see an
infectious disease specialist to update his vaccines against
encapsulated organisms.

DISCUSSION

Septic arthritis is usually caused by hematogenous spread
or by traumatic inoculation.’ Treatment involves arthrotomy
and irrigation of the affected large joint spaces in combination
with the appropriate antibiotic regimen.® Haemophilus
influenzae septic arthritis can be treated with 14-21 days of
intravenous (IV) ceftriaxone.” We believe the route of entry for
the bacteria in our patient was most likely oral, given that H
influenzae is primarily an upper respiratory organism in

humans.® The patient’s history of a splenectomy likely
predisposed him to a more serious infection. A TTE was
negative for evidence of endocarditis in this case, but it is not
the gold standard as its sensitivity is only 40-63%. In
comparison, a transesophageal echocardiogram (TEE) has a
sensitivity of 90-100%.° No justification was made to explain
why a TEE wasn’t obtained, but it would have been an
important diagnostic test to rule out endocarditis as the source
of the patient’s bacteremia. It is possible that the reading
cardiologist may have felt comfortable ruling out endocarditis
with the TTE, but that would be speculation. A TEE is a more
comprehensive, time- and personnel-intensive test and what we
would recommend being done as a next step. Unfortunately, in
our patient we cannot definitively say we ruled out endocarditis
and, therefore, he was treated presumptively for endocarditis
with four weeks of IV ceftriaxone.

CONCLUSION

This case highlights an atypical presentation of
polyarticular septic arthritis caused by an uncommon organism
in an uncommon demographic. The patient initially believed his
elbow and ankle pain were secondary to a strain from a
syncopal episode. In addition to highlighting the importance of
keeping polyarticular septic arthritis in the differential, this case
demonstrates the need to not anchor on presumptive diagnoses
provided by patients and to perform a thorough history and
physical exam to come up with a differential diagnosis.
Polyarticular septic arthritis was diagnosed, and our patient
made a full recovery after joint lavage and antibiotic therapy.

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

Address for Correspondence: Roberto Desarden, MD, Ascension
Genesys, Department of Emergency Medicine, Hospital

1 Genesys Pkwy, Grand Blanc, Ml 48439. Email: Roberto.
desarden@ascension.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. © 2025 Desarden 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. American Academy of Pediatrics. (2021). Haemophilus influenzae
infections. In D.W. Kimberlin, E.D. Barnett, R. Lynfield, & M.H.
Sawyer (Eds.), Red Book: 2021-2024 Report of the Committee on

Clinical Practice and Cases in Emergency Medicine

Volume 9, No. 1: January 2025


mailto:Email:%20Roberto.desarden@ascension.org.
mailto:Email:%20Roberto.desarden@ascension.org.

Desarden et al.

Polyarticular Septic Arthritis Caused by Haemophilus Influenzae in an Asplenic Patient

Infectious Diseases (p. 345). ltasca, IL: American Academy of
Pediatrics.

St Geme JW llI, Takala A, Esko E, et al. Evidence for capsule gene
sequences among pharyngeal isolates of nontypeable Haemophilus
influenzae. Infect Dis. 1994;169(2):337.

Watt JP, Wolfson LJ, O'Brien KL, et al. Burden of disease caused by
Haemophilus influenzae type b in children younger than 5 years:
global estimates. Lancet. 2009;374(9693):903-11.

Soeters HM, Blain A, Pondo T, et al. Current epidemiology and trends
in invasive Haemophilus influenzae disease-United States, 2009-
2015. Clin Infect Dis. 2018;67(6):881.

Goldenberg DL. Septic arthritis and other infections of rheumatologic

significance. Rheum Dis Clin North Am. 1991;17(1):149.

Stutz G, Kuster MS, Kleinstuck F, et al. Arthroscopic management of
septic arthritis: stages of infection and results. Knee Surg Sports
Traumatol Arthrosc. 2000;8(5):270.

Mathews CJ and Coakley G. Septic arthritis: current diagnostic and
therapeutic algorithm. Curr Opin Rheumatol. 2008;20(4):457.

Thors V, Christensen H, Morales-Aza B, et al. High-density bacterial
nasal carriage in children is transient and associated with respiratory
viral infections-implications for transmission dynamics. Pediatr Infect
Dis J. 2019;38(5):533.

Haq IU, Haq I, Griffin B, et al. Imaging to evaluate suspected infective
endocarditis. Cleve Clin J Med. 2021;88(3):163-72.

Volume 9, No. 1: January 2025

81

Clinical Practice and Cases in Emergency Medicine



CASE REPORT

“I’m Seeing Dead People”: A Case Report on Salicylate
Poisoning in a Patient with Hallucinations

Jessica Meyers, MD*

Sean McCormick, MD*
Phillip D. Levy, MD, MPH*t
Michael J. Twiner, MD, PhD**

Section Editor: Christopher San Miguel, MD

*Wayne State University, Department of Emergency Medicine, Detroit, Michigan
TWayne State University, Integrative Biosciences Center, Detroit, Michigan

Submission history: Submitted August 13, 2024; Revision received December 9, 2024; Accepted November 19, 2024

Electronically published January 19, 2025

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

DOI: 10.5811/cpcem.33609

Introduction: Salicylate poisoning remains one of the most common global accidental overdoses and
poses a considerable health threat. Typical presentations for salicylate overdoses include nausea,
vomiting, and abdominal pain as well as tinnitus, tachypnea, fever, and dehydration resulting in a
concomitant metabolic acidosis and respiratory alkalosis. This may progress to a predominance of
neurological symptoms such as mental status changes, confusion, delirium, and hallucinations.

Case Report: We describe the case of an accidental, sub-chronic overdose (up to 7.5 grams/day for
multiple weeks; ~75 milligrams/kilogram/day) that resulted in predominantly neurological symptoms
(ie, tinnitus and hallucinations, including the patient reporting “seeing dead people”) but without the
more typical findings classically associated with salicylate toxicity. The patient was started on a sodium
bicarbonate drip; after two days, symptoms completely resolved, and she was safely discharged home.

Conclusion: This case serves as a reminder for physicians to have a high index of suspicion for
chronic toxicities including salicylates in patients who present as acute psychosis or altered mental
status of unknown etiology. [Clin Pract Cases Emerg Med. 2025;19(1):82-85.]

Keywords: aspirin toxicity; case report; hallucinations; overdose; salicylate poisoning.

INTRODUCTION

Acetylsalicylic acid, or aspirin, is a commonly available
over-the-counter nonsteroidal anti-inflammatory drug used to
reduce pain, fever, and inflammation. It also inhibits
aggregation of platelets, making it cardioprotective. Because it
is so readily available and inexpensive, it is often taken at
inappropriate doses, which may lead to potentially devastating
outcomes, particularly in the elderly. Acetylsalicylic acid
continues to rank among the most frequently reported drugs
associated with accidental poisonings.' At one point it was
estimated that 26% of women aged 65-74 years old were
regularly taking aspirin.? Although toxicity and severity of
symptoms is related to dose (generally exceeding ingestion of
150 milligrams per kilogram (mg/kg) or serum concentrations
of >100 mg/deciliter [dL]), acute poisonings usually manifest
as acute nausea, vomiting, and abdominal pain as well as

tinnitus, tachypnea, fever, and dizziness.?

Subacute and chronic poisonings tend to be quite non-
specific and include similar but milder symptoms than acute
cases, although progressive confusion, mental status changes,
dehydration, and hypotension may be more likely to develop.®
Due to non-specific symptoms, chronic toxicity is often
misdiagnosed or results in a delayed diagnosis. Furthermore,
blood salicylate concentrations in chronic toxicity may be
misleadingly lower due to tissue distribution and accumulation
in the central nervous system (CNS). This is believed to
account for the increased number of neurologic symptoms
compared to acute toxicity.* As CNS salicylate concentrations
increase, neurologic manifestations such as delirium and
hallucinations tend to be more common and profound.!
However, there is limited literature describing the neurologic
manifestations seen in chronic aspirin toxicity.
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In this case report, we present a patient with sub-chronic
salicylate toxicity who presented solely with tinnitus and
visual hallucinations that resolved once identified and treated.

CASE REPORT

A 65-year-old female with a medical history significant
for hypertension, diabetes, heart failure, and chronic back pain
presented to the emergency department by ambulance for
visual hallucinations. Without a prior history of any
psychiatric disorders or any other complaints, she requested to
see a psychiatrist for her visual hallucinations of “I’m seeing
dead people.” She even went as far as to discharge a firearm at
these “dead people.” Other than elevated blood pressure, her
vital signs were within normal limits: blood pressure 148/84
millimeters of mercury; heart rate 87 beats per minute (min);
respiratory rate 16 breaths/min; temperature 37.1 degrees
Celsius and pulse oximeter 97% on room air. Weight was 100
kg. Physical exam revealed a calm, cooperative patient who
was alert and oriented to person, place, and time, and in no
acute distress. Physical exam including neurological exam was
normal. The patient denied suicidal or homicidal ideations.

Given that the patient had no prior psychiatry history, it
was determined she required medical assessment before
consulting psychiatry. Initial laboratory studies demonstrated a
normal point-of-care glucose at 119 mg/dL. Serum creatinine
was slightly elevated at 1.33 mg/dL (reference range 0.6-1.2
mg/dL). She had a microcytic anemia with a hemoglobin of
8.3 grams (g)/dL (11.5-15.1 g/dL) (baseline =7-10 g/dL) and
mean corpuscular volume of 74 femtoliters (fL) (82-97 fL),
white cell count of 9,500 per microliter (uL) (3,500-10,600/
uL) and platelet count of 430,000/uL (150,000-450,000/uL)
(Table). There were no electrolyte abnormalities, with
bicarbonate of 22 millimoles (mmol)/liter (L) (21-31 mmol/L)
and anion gap of 10 mmol/L (5-15 mmol/L). Creatine
phosphokinase was slightly elevated at 261 micrograms (ug)/L
(30-223 pg/L) . Urinalysis was negative for an acute urinary
tract infection, with a urine pH of 5.5 (5.0-9.0). Urine drug
screen was negative.

Influenza, COVID-19, and respiratory syncytial virus
swabs were negative. A venous blood gas revealed a mild
metabolic acidosis with a pH of 7.33 and a bicarbonate level
of 21.6 mmol/L. The treating clinicians also included
toxicology screening as part of a broad-spectrum workup,
which found acetaminophen, alcohol, and tricyclic levels all
below the limit of detection; however, salicylate level was
elevated at 28.8 mg/dL. Chest radiograph showed no acute
cardiopulmonary process, and non-contrast computed
tomography of head showed no acute intracranial process.

At this time, more history was elicited regarding
medications with a focus on salicylate use. The patient
revealed that she had been taking Bayer® Body and Back pain
medication, which contains 500 mg of aspirin and 32.5 mg of
caffeine. She admitted to taking upward of 15 pills (7.5 g) a
day for multiple weeks, which approximates to 75 mg/kg/day.

CPC-EM Capsule

What do we already know about this clinical
entity?

Salicylate poisoning remains one of the most
common global accidental overdoses and poses a
considerable health threat.

What makes this presentation of disease
reportable?

This is a case of a sub-chronic overdose of
salicylates that presented with hallucinations
and tinnitus but no other findings consistent
with typical presentations.

What is the major learning point?
Physicians must maintain a high index of
suspicion for chronic toxicities including
salicylates when patients present as acute
psychosis of unknown etiology.

How might this improve emergency medicine
practice?

Physicians should consider a broader toxicological
workup when assessing elderly patients with new
psychiatric or neurological presentations.

When explicitly asked, she did endorse tinnitus as well.

The patient’s case was discussed with the Michigan
Poison and Drug Information Center, which recommended
initiation of a sodium bicarbonate drip at 120 mL/hour. This
was started, and the patient was admitted to the medicine floor
after clearance by the intensivist service. Upon repeat testing
11 hours later, the patient’s salicylate level had decreased to
18.3 mg/dL. Within 48 hours, her visual hallucinations
resolved, the bicarbonate drip was discontinued, and she was
discharged home on admission day two. Due to resolution of
her hallucinations and no concern for self-harm, psychiatry
was not consulted.

DISCUSSION

Aspirin and other salicylate-containing products are
over-the-counter medications commonly used and easily
available, but when taken inappropriately they can cause
toxicity that may be difficult to clinically diagnose. Acute
salicylate toxicity classically causes both metabolic acidosis
and respiratory alkalosis, tinnitus, and gastrointestinal distress.
On the other hand, symptoms and clinical presentations for
subacute and chronic poisoning are more subtle with variable
manifestations involving multiple organ systems, including a
preponderance of neurological symptoms. This case serves as
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Table. Case patient’s laboratory values.

Laboratory component Value Normal range Units
Serum
White cell count 9.5 3.5-10.6 1000s/uL
Hemoglobin 8.3 11.5-15.1 g/dL
Mean corpuscular volume 74.2 82-97 fL
Platelets 430 150-450 1000s/pL
Sodium 137 136-145 mMol/L
Potassium 3.8 3.5-5.1 mMol/L
Chloride 105 98-107 mMol/L
Carbon dioxide 22 21-31 mMol/L
Anion gap 10 5.0-15.0 mMol/L
Glucose 108 75-105 mg/dL
Urea nitrogen 17 7.0-25 mg/dL
Creatinine 1.33 0.6-1.2 mg/dL
Calcium 8.8 8.6-10.8 mg/dL
Magnesium 2.2 1.6-3.0 mg/dL
Creatine phosphokinase 261 30-223 units/L
Total protein 8 6.4-8.9 g/dL
Albumin 3.9 3.5-5.7 g/dL
Thyroid stimulating hormone 0.52 0.45-5.33 plu/mL
Toxicology screens
Acetaminophen <10 <25 pg/mL
Salicylates 28.8 <6 mg/dL
Tricyclic acids screen negative negative
Ethanol <10 <80 mg/dL
Blood gas
pH 7.332 7.35-7.45
Partial pressure of carbon dioxide 41.8 36-45 mm Hg
Partial pressure of oxygen 37.6 35-55 mm Hg
Bicarbonate 21.6 22-26 mEq/L
Lactate 1.45 0.6-2.4 g/dL
Nasal
Viral swabs (COVID-19/influenza/RSV) negative negative
Urine
Ketones trace <3
Specific gravity 1.029 1.000-1.060
Blood negative negative
pH 5.5 5.0-9.0
Nitrite negative negative
Leukocyte esterase negative negative
Urine drug screen negative negative

dL, deciliter; fL, femtoliter; g, gram; mm Hg, millimeters of mercury; mol, millimole; mEq, milliequivalents; mg, milligram; mL, milliliter;
ulU, micro international units; ug, micrograms; uL, microliters; RSV, respiratory syncytial virus.
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a reminder to emergency physicians that the inappropriate use
of aspirin or other salicylate products for multiple weeks
(subacute/chronic) can result in potentially subtle (ie, tinnitus)
and atypical presentations focused solely on neurological
symptoms (ie, visual hallucinations) so extreme that the
patient in this case found herself to be psychotic after she used
a firearm to shoot at “dead people.” Interestingly, these
symptoms were in the absence of the other classical findings
of acute or chronic salicylate poisoning.

Salicylates are known to irreversibly inhibit platelet
cyclooxygenases, which may be cardioprotective but also
increases the risk of bleeding.’ In acute poisonings, there is
often a rapid loss of potassium through symptomatic vomiting,
increased renal excretion of potassium (compensatory response
of the initial respiratory alkalosis with increased permeability of
the renal tubules), and inhibition of the active transport system.®
Severe, acute salicylate poisoning can progress to hyperthermia,
coagulopathy, and pulmonary and cerebral edema.
Hypoglycemia may develop due to simulation of glucagon
release, increased energy demand, depletion of glycogen stores,
and decreased gluconeogenesis.! Tinnitus may develop due to
activation of cochlear N-methyl-D-aspartate receptor activity,
leading to an increase in receptor currents.’” Resolution of
tinnitus after the exposure generally takes several days.

Subacute and chronic ingestions tend to have more subtle
laboratory abnormalities with a predominance of more
neurological symptoms. Although the mechanism is poorly
understood, longer term ingestions tend to saturate serum
albumin, thus allowing free salicylate to more easily cross the
blood-brain barrier and potentially contribute to cerebral
edema?® and other neurological complications. This is
particularly more pronounced in elderly patients as they are
predisposed to becoming more ill at a lower serum
concentration due to decreased hepatic transformation and
renal dysfunction, causing reduced elimination/clearance.®
Thus, early diagnosis through obtaining a sufficient history
with a high clinical suspicion is important, as salicylate
poisoned patients may mimic other presentations such as
delirium, stroke, sepsis, and psychosis.

Although there is no specific antidote for a salicylate
overdose, the mainstay treatment for chronic toxicity is
intravenous sodium bicarbonate (as given to our patient),
which induces blood and urine alkalinization allowing ionized
salicylic acid to more readily exit the body through enhanced
renal elimination.!° Upon presentation, our patient’s serum
salicylate level was 28.8 mg/dL; after 11 hours on a sodium
bicarbonate drip her level had dropped to 18.3 mg/dL. Within
48 hours, the patient was psychosis-free with resolving
tinnitus and discharged home.

CONCLUSION

Patients with chronic salicylate ingestions may present
with non-specific neurological complaints (in this case just
visual hallucinations and tinnitus) in the absence of the other

more-classic symptoms and laboratory abnormalities often
seen with salicylates. This case serves as a reminder to
clinicians that they should have a high index of suspicion for
chronic salicylate toxicity, especially in elderly patients with
neurologic or psychiatric presentations.
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Introduction: Methemoglobinemia is a rare hematologic disorder of hemoglobin, in which iron
contained within the heme moiety becomes oxidized from ferrous iron to ferric iron at a concentration
greater than 1% in the blood. This biochemical change reduces binding affinity for oxygen, leading

to impaired oxygen deposition in tissues and subsequent hypoxia and hypoxemia. The etiology of
methemoglobinemia is often acquired from exposure to oxidizing agents, commonly antibiotics such
as dapsone or local anesthetics such as benzocaine. A rare cause results from congenital deficiency
of cytochrome b5 reductase, a nicotinamide adenine dinucleotide dependent enzyme within red blood
cells that donates electrons to reduce ferric to ferrous iron.

Case Report: A 22-year-old previously healthy female was referred to the emergency department (ED)
by her dentist one week after a dental procedure where she was noted to have low oxygen saturation
and dark blood upon reported exposure to benzocaine. Upon arrival to the ED one week after
exposure, her vitals were notable for oxygen saturation of 89% on room air. She was placed on 6 liters
supplemental nasal cannula oxygen with subsequent improvement of oxygen saturation to 92%. Her
exam was concerning with pale appearance, perioral cyanosis, and dusky fingertips. Her laboratory
studies were most notable for serum methemoglobin level critically elevated to 31.6% one week

after exposure, and she received 1 milligram per kilogram methylene blue in the ED with subsequent
reduction of methemoglobin to 0.7%. The patient’s inpatient workup revealed a congenital deficiency in
cytochrome b5 reductase.

Conclusion: Methemoglobinemia arises when there is a mismatch between the formation of

oxidized ferric iron and the subsequent reduction to ferrous iron. Classically, methemoglobinemia is

an acquired pathologic process from acute exposure to any number of oxidative stressors; in rare
cases, methemoglobinemia is caused by congenital deficiency in red blood cell-reducing enzymes.

We report a case of an acquired methemoglobinemia with prolonged methemoglobinemia in a patient
with undiagnosed congenital methemoglobinemia from cytochrome b5 reductase deficiency. [Clin Pract
Cases Emerg Med. 2025;19(1):86-89.]

Keywords: acquired methemoglobinemia; congenital methemoglobinemia; cytochrome b5 reductase
deficiency; toxicology emergency.

INTRODUCTION hemoglobin’s affinity for oxygen. Red blood cells inherently

Methemoglobinemia is a rare hematologic disorder of possess the ability to reduce ferric iron in MetHb to the ferrous
hemoglobin in which levels of methemoglobin (MetHb) iron found in native hemoglobin. Cytochrome b5 reductase is
are greater than 1% concentration in the blood.! This occurs the enzyme responsible for restoring ferric iron and the heme’s
when iron within the heme moiety becomes oxidized, from natural oxygen-binding affinity.>* Methemoglobinemia develops
Fe*" (ferrous iron) to Fe** (ferric iron), thereby decreasing when the rate of oxidation exceeds the rate of reduction.’*
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The majority of cases of methemoglobinemia are acquired,
that is, they are due to an environmental exposure to oxidizing
compounds. The list of oxidizing compounds includes many
iatrogenic drugs, such as topical anesthetics (tetracaine,
benzocaine), urinary analgesic (phenazopyridine), antibiotics
(dapsone, nitrofurantoin), and antimalarials (chloroquine,
hydroxychloroquine).** In rare cases, methemoglobinemia
can result from recessively inherited cytochrome b5 reductase
deficiency, rendering the body unable to reduce MetHb to
native hemoglobin after exposure to environmental oxidative
stressors.>’ This ultimately leads to a leftward shift of the
oxygen-hemoglobin dissociation curve, decreased oxygen
deposition in tissues, and subsequent hypoxemia.

Clinically, a patient with methemoglobinemia will be
hypoxic and cyanotic. The patient may present with a variety
of cyanotic signs reflective of hypoxemia, such as ashen skin
appearance and blue-tinged mucosal surfaces. Objectively,
they will develop compensatory vital sign changes with
tachycardia and tachypnea.>” They will have a low peripheral
oxygen saturation, when compared to oxygen saturation by
arterial blood gas, that does not respond to 100% fraction
of inspired oxygen supplemental oxygen.*’ The diagnosis is
confirmed with a blood MetHb level greater than 1%.

Treatment for most cases of methemoglobinemia is
focused on supportive care, with 1-2 milligrams per kilogram
(mg/kg) methylene blue indicated for patients with critically
elevated concentration of MetHb (usually greater than 30% in
asymptomatic individuals, or greater than 20% in symptomatic
patients, or for patients at high risk for decompensation if
left untreated).'*”° Methylene blue is contraindicated in
patients with glucose-6-phosphate dehydrogenase deficiency
due to risk of hemolytic anemia and, thus, a thorough family
history is important when interviewing a possible candidate.!
Alternative treatment options for patients in which first-line
therapy is not indicated, or is otherwise ineffective consist of
hyperbaric oxygen, exchange transfusion, and supplementation
with ascorbic acid (vitamin C).'3° Intravenous dextrose can
be used as an adjunct therapy that is administered to generate
nicotinamide-adenine dinucleotide (via glycolysis) and
nicotinamide adenine dinucleotide phosphate (NADPH) (via
pentose phosphate pathway).!* These electron donors serve as
important cofactors for reduction of MetHb via the cytochrome
b5 reductase, and NADPH-MetHb reductase, respectively. 10

CASE REPORT

A previously healthy 22-year-old female presented to
the emergency department (ED) by referral from her dentist
one week after wisdom tooth extraction for chief complaint
of “abnormal vital sign.” She was informed by her dentist
that her oxygen saturation was low during her procedure
and that her blood had a very dark appearance. The patient
was unsure of what type(s) of local anesthesia was used
during the procedure. Topical benzocaine gel was applied
to the extracted tooth socket postoperatively. Upon arrival

CPC-EM Capsule

What do we already know about this clinical
entity?

Methemoglobinemia is a hematologic state in
which the rate of iron oxidation exceeds iron
reduction, leading to decreased oxygen-binding

affinity.

What makes this presentation of disease
reportable?

The patient s undiagnosed congenital
methemoglobinemia did not permit natural
reduction to hemoglobin.

What is the major learning point?

Patients with congenital methemoglobinemia may
develop methemoglobinemia after exposure to
non-toxic levels of reducing agents and present
with a prolonged methemoglobin state.

How might this improve emergency medicine
practice?

Congenital methemoglobinemia patients may have
chronically elevated levels and become acutely
symptomatic upon exposure to reducing agents.

to the ED, the patient’s vital signs showed a blood pressure
127/74 millimeters of mercury, heart rate 77 beats per minute,
respiratory rate 20 breaths per minute, temperature 36.9°
Celsius, and oxygen saturation of 89% on room air, which
improved marginally to 92% with six liters supplemental
nasal cannula oxygen. Physical exam was notable for pale-
appearing female without respiratory distress who displayed
cyanosis at the lips and distal extremities.

On review, the patient endorsed a long history of dyspnea
on exertion (DOE), poor exercise tolerance, discolored blue
lips, and dusky fingertips that were worsened by exposure
to cold temperature. She had previously presented to the
same ED with similar symptoms of cyanosis and DOE
with pleuritic chest pain approximately three years prior.
Documentation from that visit showed she underwent a
negative cardiopulmonary workup, including D-dimer. At that
time, she initially presented with oxygen saturation of 91%
and was started on supplemental oxygen and given albuterol-
ipratropium nebulizer treatment. The oxygen saturation
sensor was then moved to the patient’s ear, which resulted
in an improvement to 98%, and the patient was discharged.
There was a family history of monoclonal gammopathy of
undetermined significance in her grandmother, but otherwise
she denied any known family history of hematologic
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or rheumatic diseases. Her medication list consisted of
fluoxetine, tramadol, acetaminophen-codeine No. 3, and
amoxicillin. She was coronavirus disease 2019-vaccinated and
denied any recent illness or sick contacts.

Laboratory workup was remarkable for critically elevated
MetHD level of 31.6% (reference range: 0.4-1.5%). Arterial
blood gas showed oxygen saturation of 67.3% (94-97%). The
patient was given 1 mg/kg methylene blue, with subsequent
reduction of MetHb to 0.7%. She was admitted to the hospital
for observation and further hematologic workup, which
revealed reduction in activity of cytochrome b5 reductase to
2.1 units per gram (U/g) hemoglobin (Hb) (7.8-13.1 U/g Hb).
Iron studies notable for an iron level of 34 micrograms per
deciliter (mg/dL) (42-135 mg/dL), iron saturation of 10.8%
(15-50%), and ferritin of 7.0 nanograms per milliliter (ng/mL)
(10-291 ng/mL). Glucose-6-phosphate dehydrogenase enzyme
activity was normal. The patient was started on supplemental
1,000 mg ascorbic acid three times daily and discharged from
the hospital in stable condition. Outpatient follow-up showed
resolution of her microcytic anemia with normalization of
iron level and iron saturation. The patient continues to be on
vitamin C maintenance therapy and receives methylene blue
infusions monthly. She had one subsequent hospital admission
due to maintenance therapy noncompliance and was admitted
for methylene blue infusion with MetHb level of 26.8%.

DISCUSSION

Methemoglobinemia is an extremely rare and potentially
life-threatening emergency if unrecognized. It is widely
accepted that most cases arise from exposure to oxidizing
agents such as dapsone, hydroxychloroquine, benzocaine, and
nitrate/nitrite substances.!*%” Healthy individuals with intact
cytochrome b5 reductase activity can reduce MetHb upon its
formation. Methemoglobinemia may arise when the formation
of MetHb exceeds the enzymatic rate of reduction, building up
to serum levels greater than 1.5%.' Without reduction ability,
methemoglobinemia can arise from otherwise innocuous
exposure to an oxidizing compound and stay elevated until
there is an appropriate medical intervention, or death—
whichever comes first.

We report the first documented case of a patient with
an undiagnosed, congenital methemoglobinemia and
superimposed acquired methemoglobinemia who presented
with prolonged methemoglobinemia one week following
benzocaine exposure. The exposure one week prior triggered
hemoglobin iron oxidation that could not be reduced to the
ferrous state because of a congenital deficiency of cytochrome
b5 reductase. With her rare enzymatic deficiency unknown,
this patient maintained critically elevated MetHb levels for a
week prior to her presentation in the ED.

CONCLUSION
In the majority of acute methemoglobinemia cases,
there will be history of an oxidative exposure from

the prior 24-48 hours. This can be iatrogenic—from a
prescribed antibiotic or antimalarial, over-the-counter
pharmaceuticals such as phenazopyridine and benzocaine
gel—or it may be occupational exposure from aniline

dye used in varnish, or nitrate/nitrites found in the meat-
packing industry. The constellation of chocolate-brown
blood, refractory hypoxia, and saturation-cyanosis gap are
clinical clues that may assist emergency physicians in early
recognition of methemoglobinemia. The details of this
unique case emphasize that populations with congenital
methemoglobinemia may sustain prolonged methemoglobin
levels for several days, if not weeks, after an inciting event.

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: Ludwig angina is a potentially fatal condition characterized by soft tissue infection

of the submandibular, sublingual, and submental compartments. Pseudo-Ludwig angina is a rare
condition characterized by sublingual swelling of non-infectious etiology, typically in the setting of
supratherapeutic anticoagulation. However, other etiologies, such as angioedema and trauma, have
been described.

Case Report: We present the case of a 59-year-old female with pseudo-Ludwig angina that
developed in the setting of warfarin therapy and supratherapeutic international normalized

ratio. She presented with sublingual swelling and dysphagia. She was successfully treated with
dexamethasone, vitamin K, and fresh frozen plasma. The most appropriate imaging modalities in
these cases are contrast-enhanced computed tomography (CT) and CT angiogram. If a hematoma
is present, antibiotics for anaerobic coverage are also appropriate.

Conclusion: We hope this case sheds light upon this rare pathology and ultimately hastens
recognition and proper intervention. [Clin Pract Cases Emerg Med. 2025;19(1):90-94.]

Keywords: pseudo-Ludwig angina; warfarin; anticoagulation; sublingual hematoma; case report.

INTRODUCTION

Pseudo-Ludwig angina (also known as spontaneous
sublingual hematoma) is an uncommon condition in which
hematoma or soft-tissue swelling arises in the sublingual
compartments and may provoke significant airway
obstruction.! In contrast to true Ludwig angina, which is
secondary to severe infection, pseudo-Ludwig angina results
from non-infectious etiologies. There have been cases
describing this phenomenon due to ill-fitting dentures, trauma,
and even possibly uncontrolled hypertension.® In 1976
Kiviranta published the first reported case of sublingual
hematoma due to coagulopathy; since then the number of
reported cases have been scarce.” Anticoagulation with
warfarin was reported in the majority of cases, although there

have been cases associated with liver disease coagulopathy
and direct oral anticoagulant (DOAC) therapy.'® It is
important to note that this phenomenon has been reported for
patients on anticoagulants within therapeutic range and even
in patients who are not on any anticoagulants.* Herein, we
present a case of pseudo-Ludwig angina, which was identified
and treated swiftly with conservative management, thereby
preventing further airway compromise.

CASE REPORT

A 59-year-old female presented to the emergency
department (ED) with complaints of tongue swelling and
difficulty swallowing, which she noticed when she woke up
from sleep in the morning. She was in her usual state of health
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prior to going to sleep the night before and could not recall any
inciting events or trauma to the area. She had a history of
hypertension, severe mitral regurgitation, and mitral valve
replacement several years prior and was taking warfarin daily.
She denied any recent changes to her diet or taking any new
medications. She denied taking any herbal supplements. Her
warfarin dose had been recently increased from 8 milligrams
(mg) daily to 11 mg daily and she had been unable to get her
weekly bloodwork done in the prior two weeks. On
presentation, her vitals demonstrated a blood pressure of
138/80 millimeters of mercury (mmHg), heart rate of 76 beats
per minute, respiratory rate of 18 breaths per minute, and
temperature of 37.1°C. She was placed on 2 liters/minute nasal
cannula for comfort in the ED as she reported mild difficulty
breathing. Her tongue and sublingual area appeared swollen
with signs of ecchymosis. She additionally was noted to have
some drooling from the right side of her mouth (Image 1).

She was initially given dexamethasone 10 mg intravenous
(IV) due to the swelling, and the critical care team was
consulted for concern of airway compromise. Computed
tomography (CT) was obtained with contrast and did not
reveal any active IV contrast extravasation suggestive of
active bleeding; however, there was significant swelling in the
sublingual space (Image 2).

Labs revealed supratherapeutic international normalized
ratio (INR) of 9.0 (reference range 0.8-1.1) as well as
hemoglobin of 8.3 grams per deciliter (g/dL) (13.5-17.5 g/dL),
which was low compared to her baseline hemoglobin of 11.2
g/dL. She denied any melena or hematochezia and denied any
gross hematuria. As the patient was protecting her airway and
reported mild improvement in symptoms, the decision was
made to monitor her in the medical intensive care unit.

We administered phytonadione (vitamin K|) 10 mg IV as

CPC-EM Capsule

What do we already know about this clinical
entity?

Pseudo-Ludwig angina (also known as
spontaneous sublingual hematoma) is a rare
condition that is often mistaken for Ludwig
angina or angioedema.

What makes this presentation of disease
reportable?

The patient had significant ecchymosis
of the sublingual space in the setting of
supratherapeutic anticoagulation.

What is the major learning point?

Treatment approaches to Ludwig and pseudo-
Ludwig angina are different. Proper history and
examination of the sublingual space is important
when considering these diagnoses.

How might this improve emergency medicine
practice?

When a patient presents with complaints of
sublingual/submental swelling, keeping pseudo-
Ludwig angina on the list of differentials will
speed up diagnosis and treatment.

well as 3 units of fresh frozen plasma to the patient to bring
INR to therapeutic levels. The next morning, her INR level
decreased to 1.2. She reported improvement in her breathing
as well as her ability to swallow her secretions (Image 3). The

Image 1. Images demonstrating the extent of tissue swelling in
the sublingual space, ecchymoses (yellow arrows) clearly visible
when patient was asked to raise tongue to the hard palate. Sub-
mental swelling is also prominent (red arrow).

Image 2. Computed tomography imaging with contrast (on the
left) and angiogram (on the right) demonstrates soft-tissue swell-
ing (yellow arrows) in the hypopharynx without any active bleed-
ing. Images are slightly distorted due to dental artifacts
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Image 3. Images demonstrate the appearance of the sublingual
ecchymosis (yellow arrow) and the extent of swelling (red arrow)
the next day after admission.

sublingual swelling improved gradually, and she was
discharged several days later with outpatient follow-up.

DISCUSSION

Ludwig angina is a well-known and frequently managed
diagnosis. Ludwig angina pathology includes infectious
etiology that leads to cellulitis of the sublingual, submental,
and submandibular compartments.'®!" Pseudo-Ludwig angina,
on the other hand, is described as soft-tissue swelling in the
same sublingual, submental, and/or submandibular
compartments, although it is due to non-infectious causes.
Non-infectious causes have been described in the literature as
trauma, ill-fitted dentures, uncontrolled hypertension,
supratherapeutic anticoagulation, and even angioedema.> %9
Pseudo-Ludwig angina has been reported less frequently
compared to Ludwig angina and often presents in patients on
anticoagulation such as warfarin or DOACs.! As INR levels
increase, the risk of bleeding increases, and often the
suggested etiology is bleeding in the sublingual compartments
that progresses to a hematoma.®!?

While Ludwig angina and pseudo-Ludwig angina presents
very similarly they have different management pathways. Both
entities present with swelling under the tongue that can lead to
complaints of difficulty breathing and difficulty swallowing.'
Furthermore, on physical exam, there may be signs of
sublingual ecchymosis (Image 1). Unlike Ludwig angina,
pseudo-Ludwig angina has no infectious etiology, and patients
do not present with fever or chills and lack leukocytosis.?

In our case the patient, who was taking warfarin for
mechanical heart valve, presented with difficulty swallowing
and sublingual ecchymosis. Although imaging did not reveal a
definitive hematoma in the sublingual compartment, there was
significant soft-tissue swelling. As has been suggested in
previous literature, this could be due to angioedema from the
anticoagulant medications as opposed to frank bleeding.? In
these cases steroids can help reduce swelling and
inflammation. Additionally, an argument can be made to use
steroid therapy even in cases of hematoma presence, as blood
in tissues is known to cause local inflammation. It is,
therefore, essential for clinicians to recognize these signs and

symptoms due to the potential risk of misclassification and
mistreatment. If imaging does not demonstrate a hematoma in
this sublingual space, angioedema should be considered as a
strong possibility for etiology.

The recommended imaging modality is contrast-enhanced
CT. In addition, obtaining a CT angiogram may demonstrate
active extravasation of contrast suggestive of active bleeding,
in which case the airway should be secured with prompt
endotracheal intubation. In the case of this patient, imaging
demonstrated soft-tissue swelling without active contrast
extravasation, as was also reported by the radiologist. No
comments were made regarding the presence of a hematoma
in the sublingual space. However, the CT angiogram report
did describe this soft-tissue swelling as a “mass.” Previously,
the presence of hematoma on CT imaging with contrast has
been reported in the literature as a hyperdense lesion/mass.>*

Many patients with mechanical heart valves are prescribed
warfarin with INR goals of 2.5-3.5.!* Close monitoring of
patients is always of great importance due to changes in diet,
medication dosages, other prescribed medications, and
metabolism rate leading to drastic elevation or decline of
INR.™ In patients whose INR levels exceed 4.5 the risk of
bleeding and further complications increases exponentially,
and some studies have shown that the increased risk of
bleeding is also noted with INR levels greater than 3.5.>1¢ In
this case, with an increased INR >9, the only apparent
physical exam presentation was the sublingual ecchymosis
and swelling. The patient was then noted at admission to have
pseudo-Ludwig angina, and prompt treatment was started.

When managing both Ludwig angina and pseudo-Ludwig
angina, the priority is airway management, as the enlarging
sublingual compartment due to infection or hematoma can
lead to airway compromise.'>!” If not recognized early,
patients can deteriorate quickly with sequelae of complications
such as anoxic brain injury or death. In one retrospective
study, awake tracheostomy was found to be superior in safety
to endotracheal intubation.!® Other managements include
steroids to aid in inflammation and avoid the necessity for
intubation or tracheostomy.' Ludwig and pseudo-Ludwig
angina share this management; however, pseudo-Ludwig
angina does not have an infectious cause and would generally
not benefit from antibiotic treatment.> Although arguments
have been made in cases with a hematoma, the blood
collection may serve as a nidus for infection and, thus,
anaerobic coverage should be initiated.>>*

Correcting the INR can be achieved by holding
anticoagulant medication. Vitamin K can also be administered
by IV or oral route based on the degree of INR elevation.'® In
the retrospective Supra-War-K study, it was noted that
administering vitamin K at any dose while also holding
warfarin dose showed a more significant decline in INR
compared to holding warfarin alone.!” Additionally we
administered 3 units of fresh frozen plasma (FFP), and the
patient’s INR the following day decreased to 1.2. She was then
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started on continuous heparin infusion and a low dose of
warfarin 48 hours after admission to bring INR back to
therapeutic levels. To reverse coagulopathy, in addition to FFP,
prothrombin concentrate complex (PCC) and tranexamic acid
can also be administered as initial treatment.>*°

While no clear guidelines exist for the management of
pseudo-Ludwig angina, prompt recognition and treatment is of
utmost importance. This can be achieved by thorough history
and physical exam, looking for sublingual compartment
swelling and potential signs of ecchymosis. Imaging with
contrast-enhanced CT and CT angiogram is also crucial as it
can reveal presence (or absence) of hematoma and whether
there is active extravasation of contrast suggestive of active
bleeding. In cases of coagulopathy, reversal with FFP,
tranexamic acid, and PCC is appropriate. Steroids can also
help control inflammation and further swelling, especially in
cases of possible angioedema, although they are not frequently
used in cases of obvious presence of hematoma. Antibiotics
have also been used with focus on anaerobic coverage as
collection of blood can serve as a nidus of infection.

We present this case in the hope of increasing awareness
of pseudo-Ludwig angina in patients on oral anticoagulation.
Given that many patients are now placed on anticoagulation
for a variety of pathologies, recognizing pseudo-Ludwig
angina will improve patient care, limit the administration of
unnecessary antibiotics, and facilitate the consultation of
appropriate services such as critical care and oral
maxillofacial surgery.

CONCLUSION

The management of pseudo-Ludwig angina differs from
its infectious counterpart. Swift recognition and correction of
the supratherapeutic INR are paramount in preventing further
complications, as demonstrated in our case. Administration of
phytonadione (vitamin K, ) and fresh frozen plasma efficiently
restored therapeutic INR levels, leading to a remarkable
improvement in the patient’s symptoms with conservative
management. As many patients are routinely placed on oral
anticoagulation, a heightened awareness among clinicians
regarding this unique presentation is essential to avoid
misclassification and mistreatment. The potential misdiagnosis
of Ludwig angina in such cases could lead to unnecessary
antibiotic use and subsequent delay in appropriate
interventions. Fluctuations in INR levels, whether due to
changes in diet, medication dosages, or other factors, can
significantly impact the risk of bleeding complications. In
raising awareness of pseudo-Ludwig angina, we aim to
improve patient care, minimize the overuse of antibiotics, and
facilitate the timely involvement of appropriate medical
services. This case highlights the significance of clinical
acumen, thorough examination, and prompt intervention in
managing pseudo-Ludwig angina, ultimately enhancing
patient outcomes in this distinctive clinical scenario.

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

Introduction: Gastroduodenal artery embolization is an increasingly common treatment method in
patients with upper gastrointestinal (Gl) bleeding who fail endoscopy or as a prophylactic procedure
to help prevent further episodes. However, this new technique includes new risks including Gl

tract ischemia and risks associated with endovascular access such as hematoma formation,
pseudoaneurysm development, and arterial dissection.

Case Report: We discuss a case of 51-year-old male with recurrent upper Gl bleeding who
presented to the emergency department for scrotal swelling following the prophylactic embolization
of his gastroduodenal artery. He was subsequently found to have a ruptured testicular artery
pseudoaneurysm resulting in hemorrhagic shock, which required massive transfusion protocol and

Conclusion: While endovascular access is relatively safe, patients can develop severe
complications such as pseudoaneurysm development and subsequent rupture that may not be
obviously apparent on physical exam. Because of this, clinicians must have a high index of suspicion
for arterial injury, and risk stratification should be used when selecting appropriate candidates for
prophylactic procedures. [Clin Pract Cases Emerg Med. 2025;19(1):95-97.]

Keywords: case report; testicular pseudoaneurysm; Gl bleed; prophylactic embolization.

INTRODUCTION

Prophylactic embolization of the gastroduodenal artery
(GDA) is an increasingly common procedure used in patients
with recurrent upper gastrointestinal (GI) bleeding who fail
endoscopy.' This has replaced surgical repair as the next-line
treatment.! Long-term success is seen in 50-80% of cases?* with a
complication rate of 7-16%.'? The most common complication of
this procedure is GI tract ischemia with rare reports of ischemic
pancreatitis and multiorgan failure.! Endovascular access can
result in additional complications such as hematoma formation,
pseudoaneurysm development, and arterial dissection, which
occur in up to 8% of cases.> We discuss a case of testicular artery
pseudoaneurysm rupture and subsequent hemorrhagic shock as a
complication of prophylactic GDA embolization.

CASE REPORT

A 51-year-old male with a history of hemochromatosis,
alcoholic liver cirrhosis, and recurrent upper GI bleeding
presented with significant testicular swelling after prophylactic
embolization of the GDA via the superior mesenteric artery
two days prior. The patient had been home when he heard a
“pop” in his abdomen and subsequently developed testicular
swelling. His initial vital signs were significant for mild
hypotension with a blood pressure of 107/44 millimeters
of mercury (mm Hg). Physical exam showed significant
swelling and ecchymosis to the scrotum (Image 1). Dorsalis
pedis and posterior tibial artery pulses were detected with
Doppler ultrasound. The right groin vascular access site was
without erythema, induration, or active hemorrhage. During
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Image 1. Significant swelling and ecchymosis to the scrotum
with recent right femoral artery access site. Left side shows initial
presentation, while right side shows progression with extension up
the penile shaft two hours later.

evaluation, the patient became severely hypotensive with
a blood pressure of 58/25 mm Hg, and mass transfusion
protocol was initiated. Hemostasis was attempted with a
10-pound sandbag and direct pressure over the access site.
The patient’s hemoglobin dropped to 5 milligrams per
deciliter (mg/dL) from his baseline of 7 mg/dL (reference range
12-15 mg/dL). Computed tomography angiography (CTA)
showed a 15-centimeter (cm) x 3 cm multilocular partially
ruptured pseudoaneurysm of the testicular branches of the right
external iliac artery involving the right scrotum with adjacent
large hematoma and active extravasation of contrast (Image 2).
Vascular surgery was consulted, and the patient was taken to
the operating room for endovascular repair. He was admitted to
the intensive care unit and initially was doing well. Five days
later, while still hospitalized, the patient was ambulating when
he felt a subsequent pop in his right groin and again developed
hemorrhagic shock requiring multiple blood transfusions and
vasopressor support. A second repair by vascular surgery was
planned; however, the patient transitioned to comfort measure
and ultimately died two days later.

Image 2. Computed topography angiogram abdomen/pelvis
showing 15-centimeter x 3-cm multilocular partially ruptured
pseudoaneurysm of the testicular branches of the right external
iliac artery involving the right scrotum with adjacent large
hematoma and active extravagation of contrast as highlighted
by the white arrows.

CPC-EM Capsule

What do we already know about this clinical
entity?

Complications of gastroduodenal artery
embolization include gastrointestinal ischemia,
while complications of vascular access include
hematomas and pseudoaneurysms.

What makes this presentation of disease
reportable?

This was a unique presentation of testicular
pseudoaneurysm formation and subsequent
rupture resulting in severe hemorrhagic shock.

What is the major learning point?

Early recognition of pseudoaneurysm
development and prompt vascular repair can
prevent mortality and morbidity.

How might this improve emergency medicine
practice?

This case highlights the potential complications
of this procedure and helps physicians consider
pseudoaneurysm development/rupture in
postoperative patients.

DISCUSSION

Embolization of the GDA is generally regarded to be a
widely accepted and safe treatment option for patients with
recurrent upper GI bleeding or GI bleeding that persists
despite endoscopic interventions.* This has widely replaced
surgical intervention. Technical success rates of this procedure
are 95-100% while long-term success rates, defined as no re-
bleeding, occurs 50-80% of the time.! Additionally, patients
with significant co-morbidities such as liver cirrhosis or
cardiovascular disease may be poor surgical candidates and
better suited for a minimally invasive embolization.

The most common complication of this procedure
is GI ischemia, which occurs in 7-16% of cases and can
progress to multiorgan failure and sepsis.' Other case
reports highlight rare complications such as endovascular
coil migration into the GI lumen.* However, we must also
consider the risks associated with endovascular access. The
common femoral artery is the access site most frequently
used for various endovascular procedures including arterial
embolization and cardiac catheterization.® Complications
include hematoma formation, uncontrolled bleeding,
pseudoaneurysm development, arteriovenous fistula
development, and arterial dissection.’
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Pseudoaneurysm formation occurs in up to 8% of
vascular interventional procedures when the arterial puncture
site fails to clot, allowing blood to escape from the vascular
lumen.?> Commonly, pseudoaneurysms require a high clinical
suspicion for diagnosis and may not be apparent if small.

The characteristic finding of a pulsatile mass, palpable

thrill, and audible murmur is commonly seen,® with the
presence of a pulsatile groin mass having the highest positive
predictive value for pseudoaneurysm diagnosis.” The risk of
pseudoaneurysm development increases significantly when
platelet counts are fewer than 200,000 per microliter.” It

is essential that pseudoaneurysms be recognized early and
treated as they can rupture causing exsanguination and death.®

Femoral pseudoaneurysms commonly occur at the
bifurcation of the common femoral artery® and rarely within
the testicular branches of the external iliac artery as seen this
case. Because of the deep location, it is less likely that the
common characteristic findings of a pulsatile mass would
have been noticeable in our patient. This likely allowed the
pseudoaneurysms to grow post-procedurally and symptoms
to present only after rupture. Given our patient’s underlying
liver disease and coagulopathy, the risk of pseudoaneurysm
development was significantly increased. Additionally, the
deep location of this artery adds additional challenges with
manual compression when compared to pseudoaneurysms at the
common femoral artery. Thus, our patient did not present to the
emergency department until a large amount of exsanguination
had occurred, further increasing the risk of mortality.

CONCLUSION

While prophylactic embolization of the gastroduodenal
artery is relatively safe, it is important for clinicians to be
aware of possible life-threatening complications such as
pseudoaneurysm development and subsequent rupture. These
complications may not be apparent in the immediate post-
procedural period and often present vaguely; thus, clinicians
must maintain a high index of suspicion for vascular injury
following endovascular access. Risk stratification should be
used when determining whether a patient is a candidate for
such procedures, and emergent vascular surgery intervention
should be performed in cases of pseudoaneurysm rupture.

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

Address for Correspondence: Caroline Baber, DO, Desert
Regional Medical Center, Department of Emergency Medicine,
1150 N Indian Canyon Rd Palm Springs, CA 92262. Email:
caroline.baber@tenethealth.net.

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. © 2025 Baber 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. Kuyumcu G, Latich I, Fine G, et al. Gastrodoudenal embolization:
indications, technical pearls, and outcomes. J Clin Med. 2018;7(5):101.
Loffroy R, Rao P, Ota S, et al. Embolization of acute nonvariceal upper
gastrointestinal hemorrhage resistant to endoscopic treatment: results
and predictors of recurrent bleeding. Cardiovasc Intervent Radiol.
2010;33(6):1088-100.
Tisi PV and Callam MJ. Treatment for femoral pseudoaneurysms.
Cochrane Database Syst Rev. 2009;(2):CD004981.
Chua WM, Venkatanarasimha N, Damodharan K. Acute ischemic
pancreatitis: a rare complication of empirical gastroduodenal artery
embolization. Indian J Radiol Imaging. 2017;27(3):338-41.
Tsetis D. Endovascular treatment of complications of femoral arterial
access. Cardiovasc Intervent Radiol. 2010;33(3):457-68.
Kronzon I. Diagnosis and treatment of iatrogenic femoral artery
pseudoaneurysm: a review. J Am Soc Echocardiogr. 1997;10(3):236-45.
Miekusch W, Haumer M, Miekusch |, et al. Prediction of iatrogenic
pseudoaneurysm after percutaneous endovascular procedures.
Radiology. 2006;240(2):597-602.

Volume 9, No. 1: January 2025

97

Clinical Practice and Cases in Emergency Medicine


http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/

CASE REPORT

Active Liver Bleed Caught During FAST Exam from
Spontaneous Hemangioma Rupture: A Case Report

Raul Rodriguez, DO
Nicole Aviles, MD

Section Editor: John Ashurst, DO

HCA Florida Kendall Hospital, Department of Emergency Medicine, Miami, Florida

Submission history: Submitted June 27, 2024; Revision received November 26, 2024; Accepted November 27, 2024

Electronically published [date]

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

DOI: 10.5811/cpcem.21315

hypotensive patient.

Introduction: This case highlights the advances that have been made when skilled sonographers
using point-of-care ultrasound (POCUS) are able to evaluate for more than free fluid on the
focused assessment with sonography in trauma (FAST) exam. Specific solid organ injury including
an active liver bleed can also be detected during FAST exam, as seen in this case of a unstable

Case Report: A 55-year-old male who had recently been admitted to trauma service due to multiple
rib fractures presented back to the emergency department (ED) due to an episode of syncope

and was found to have an acute, left segmental pulmonary embolism. The patient was started on
anticoagulation, and the following day was found to be hypotensive, encephalopathic, and minimally
responsive to verbal stimuli. During the resuscitative efforts, a FAST exam performed by the
emergency physician showed grossly positive free fluid in various quadrants and active flow around
the liver concerning for active bleeding. Computed tomography subsequently confirmed an active
subcapsular bleed of the liver, and patient was taken emergently to surgery for hemostasis from a
ruptured liver hemangioma. This was then followed by a right hepatic arterial embolization.

Conclusion: While the FAST exam is well established in the setting of trauma, this case further
highlights the use of POCUS in a patient with undifferentiated hypotension and shock. It serves

as a reminder of how imperative it is to not anchor on the primary diagnosis and reinforces the
importance of ultrasonographic competency in physicians of all specialties and not just those in the
realm of emergency medicine and critical care. [Clin Pract Cases Emerg Med. 2025;19(1):98-101.]

Keywords: case report; FAST; liver; hemangioma; rupture.

INTRODUCTION

The focused assessment with sonography in trauma
(FAST) exam was incorporated into Advanced Trauma Life
Support in the 1980s and is still a vital tool in the process of
assessing for free fluid specifically in patients who present
with traumatic injuries to the region of thorax and abdomen.'
Although we are aware of the importance of the FAST exam
is critical in traumatic patients presenting with shock and
hypotension, it plays a significant role in non-traumatic
patients as well.

Medical training in the United States over the last decade
has incorporated more point-of-care ultrasound (POCUS)
as part of residents’ daily practice. In emergency medicine,
critical care, anesthesia, and across most specialties there
is a role for POCUS in the right clinical setting for certain
patients, and it can lead to a more expedited diagnosis,
management, and definitive care.

The utility of the FAST exam has always been an
adjunct to quickly and reliably help physicians to assess for
hemoperitoneum and hemopericardium.? While evaluation of
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specific solid organ injury is a known limitation of ultrasound,
skilled operators can detect more than just free fluid during
the FAST exam. In this unique case our emergency physicians
was able to catch, in real time, active color flow noted in the
right upper quadrant consistent with what was later confirmed
by computed tomography (CT) as an active liver bleed.

CASE REPORT

Our patient was a 55-year-old male who had been
admitted to our trauma service a day prior for pain control
and observation after a motor vehicle crash. He had suffered a
left seventh and eighth anterior rib fracture and presented on
the same day of discharge back to the emergency department
(ED) due to an episode of syncope. The patient denied any
new symptoms, new trauma, or any changes to his rib pain
where the fractures had occurred. Workup in the ED found
the patient to have an acute segmental non-occlusive left
pulmonary embolism (PE). The patient was subsequently
started on anticoagulation with a heparin drip and readmitted
to inpatient service for monitoring in the setting of this new
acute PE along with recent history of syncope.

The following day a rapid response was called on the
patient’s floor by a nurse as the patient was found to be
hypotensive, encephalopathic, and minimally responsive to verbal
stimuli. The physical exam revealed a tender abdomen and very
cool extremities. He was emergently transported for computed
tomography (CT) but in the process of transport became
increasingly more hypotensive and unstable. At that point the
patient was diverted to a resuscitative bay in the ED, and a FAST
exam was performed by an emergency physician. The exam was
significant for grossly positive free fluid in various quadrants of
the abdomen. Furthermore, the emergency physician noted an
irregular pattern in the motion of free fluid along with varying
echogenicity seen by the liver parenchyma. This promptly the
physician to add color doppler to that area of the liver, where an
active flow was visualized (as seen in our video--supplemental
material), concerning for potential active liver bleed.

The patient was stabilized, given two liters of
crystalloids along with blood products, and intubated for
airway protection. Radiology and CT of abdomen and
pelvis exam confirmed a subscapular hyperdense blush
along the right lower hepatic lobe. This was favored to be
an active venous subscapular bleed of the liver with new
hemoperitoneum from intraparenchymal hematoma given
timing of contrast phase (Image). These findings were
consistent with what the emergency physician was able to
visualize with POCUS in the resuscitation bay.

New laboratory testing on the patient showed a steep
drop in hemoglobin from 12.3 grams per deciliter (g/dL)
(reference range 13.8-17.2 g/dL) on arrival to 9.0 g/dL along
with a new elevated lactic acid level of 7.7 millimoles per
liter (mmol/L) (0-2 mmol/L).

The patient was emergently taken to the operative suite
where he underwent exploratory laparotomy for evacuation

CPC-EM Capsule

What do we already know about this clinical
entity?

Liver hemangioma rupture and bleeding

is more prominent in tumors larger than

4 centimeters and can quickly lead to
hemorrhagic shock and death.

What is the major impact of the image(s)?
These images provide evidence that specific
organ injury and active bleeding could be
visualized during a focused assessment with
sonography in trauma exam if there is clinical
suspicion for it.

How might this improve emergency medicine
practice?

This case reinforces the usefulness of point-of
care-ultrasound in undifferentiated shock and
the need to keep a broad differential for all
crashing patients.

Image. Computed tomography of abdomen and pelvis with
contrast showing subscapular hyperdense blush along the right
lower hepatic lobe. Favored active venous subscapular bleeding
of liver with new hemoperitoneum from intraparenchymal
hematoma given timing of contrast phase. Subcapsular
hematoma is visible around the liver (arrows).

of intrabdominal hematoma, hepatorrhaphy, electrocautery

of liver for hemostasis, intrabdominal packing of liver, and
temporary close with negative pressure dressing. Surgical notes
described a “raw appearance of liver capsule and bleeding from
area of ruptured hemangioma.” The patient was then taken to
interventional radiology where he had an hepatic angiogram
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and gel-foam embolization of the right hepatic artery. He was
then extubated after stabilization with great recovery and
subsequently downgraded from the intensive care unit.

DISCUSSION

Hepatic hemangiomas, the most common benign
tumors of the liver, are typically small structures less than
4 centimeters (cm) in diameter and found incidentally on
imaging. These tumors are composed of atypical masses of
blood vessels, and most are asymptomatic.> Spontaneous
rupture is an extremely rare complication with most cases
being secondary to traumatic events, although very rarely
it can be associated with anticoagulation administration.
Rupture often presents with a combination of abdominal pain
and hemorrhagic shock.®* Hemangiomas larger than 4 cm are
considered “giant,” and a retrospective cross-sectional study
showed a higher potential chance of rupture when they have
exophytic characteristics and are peripherally located.*

Whether spontaneous or traumatic, hepatic hemangioma
ruptures require emergent intervention with mortality rates
approaching 37%.> Surgical management consists of an
exploratory laparotomy with prompt control of bleeding along
with postoperative angiography.® Efforts between surgery and
transcatheter arterial embolization depend on hemodynamic
stability and the status of the patient during symptomatic
presentation. Upon literature review, we found that most cases
ultimately require surgical intervention, although there have
been milder cases where bleeding was managed solely with
transcatheter arterial embolization.®’

One of the limitations that must be discussed in this
case involves the ultrasonographic portion of finding the
active liver bleed in real time. There is a vast difference in
sonographic skills between medical students, postgraduate
residents, and seasoned attendings who use POCUS daily and,
ultimately, those who are fellowship trained. The sonographer
in this case was fellowship-trained with multiple years of
POCUS experience, which may have influenced and prompted
them to apply the color flow modality and thus be able to
catch this active bleed. Placing color flow on FAST exam is
not part of routine protocol; this EP demonstrated advanced
clinical expertise and the ability to identify this pathology.

Competency in performing the FAST exam can be
achieved within a couple of weeks and/or months of training.
Proficiency can be achieved by performing 35-75 studies
with appropriate feedback and peer review of images.®’
Therefore, with more POCUS training and exposure,
sonographers can unlock further diagnostic abilities over the
course of their career.

This case highlights a rare pathology and presentation,
with fewer than 75 cases documented in the literature. Even
fewer have involed a hemangioma less than 5 cm in diameter.
This case provides a significant contribution to the small pool
of documented cases and highlights the diagnostic capabilities
of the FAST exam and point-of-care imaging in the hands of

a skilled sonographer. Emergency physicians should be more
vigilant and potentially assess for more than just free fluid
during the FAST exam and look for signs of solid organ injury
and other pathology in the appropriate clinical setting.

CONCLUSION

This case serves as a reminder to emergency physicians
not to anchor on the primary diagnosis and use all the tools at
their disposal, including point-of-care ultrasound, to diagnosis
a crashing patient. While the use of the FAST exam is well
established in the setting of trauma, this case demonstrates
its utility in a non-traumatic patient with undifferentiated
hypotension and shock. Spontaneous rupture of a liver
hemangioma from anticoagulation should be kept in the
differential diagnosis if a routine CT picks up an incidental
liver lesion. Ultimately, the importance of ultrasonographic
competence in physicians of all specialties is imperative to
improve our diagnostic abilities in emergent situations.

Video. Right upper quadrant view of a focused assessment with
sonography in trauma (FAST) exam performed on hypotension
patient currently on anticoagulation for pulmonary embolism.
White boxed area of color flow showing active flow from liver tip
area concerning for potential active liver bleed with right kidney
seen to left of white boxed area.

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

Documented patient informed consent and/or Institutional Review
Board approval has been obtained and filed for publication of this
case report.
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Case Presentation: An 18-year-old male presented with severe left ankle pain and inability to bear
weight after jumping from a three-foot platform. Physical examination revealed decreased range of
motion of the left ankle without visible deformity or neurovascular deficits. Imaging studies showed a

Med. 2025;19(1):102-104.]

internal fixation.

vertical fracture of the distal tibia—a pilon fracture without fibular involvement.

Discussion: Pilon fractures involve the distal tibial articular surface and are rare. They typically
result from high-energy trauma and often involve the fibula. This case illustrates a low-energy
mechanism resulting in a pilon fracture without fibular involvement in a young patient without typical
risk factors. It highlights the importance of considering pilon fractures in low-energy ankle injuries
and the need for appropriate management even in less-complex cases. [Clin Pract Cases Emerg

Keywords: tibial pilon fracture; tibial plafond fracture; low-energy trauma; open reduction

CASE PRESENTATION

An 18-year-old male presented to the emergency
department with severe pain and inability to bear weight on his
left leg following a jump from a three-foot-high platform while
playing an airsoft game. The patient remembered landing
equally on both feet at the time of impact. Physical examination
revealed decreased range of motion of the left ankle, no visible
deformity, and intact neurovasculature. An ankle plain-film
radiograph and follow-up computed tomography were obtained
as seen in Image 1 and Image 2, respectively.

DISCUSSION

Pilon fractures, also known as tibial plafond fractures,
are a subtype of lower extremity fractures that involve the
distal articular surface of the tibia, accounting for less than
1% of all lower extremity fractures' and 7-10% of all tibial

fractures.? Approximately 90% of pilon fractures are
associated with concomitant fibula fractures.? Mechanisms of
injury are most often high-energy, axial loading' injuries
causing the talus to advance distally resulting in impaction
and comminution of the tibial metaphysis.* Although low-
energy mechanisms of injury are less common, studies have
postulated that risk factors include increased age and a
history of osteoporosis, neither of which were applicable to
this patient.’

Although current management strategies are based upon
research focusing on highly comminuted fibula-involving
pilon fractures, there is less evidence on appropriate
management of low-energy, fibula-sparing cases. Current
literature shows that splinting or external fixation along with
orthopedic consultation is the necessary initial management.’
This case emphasizes the importance of including pilon
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fractures in a differential diagnosis and investigating

appropriate management for low-energy, less-complex CPC-EM Capsule

fracture subtypes, even when the affected patient’s

demographics do not necessarily match the associated risk What do we already know about this clinical
factors for this condition. entity?

Pilon fractures are rare tibial fractures
involving the distal articular surface,
typically from high-energy trauma, often with
fibula fractures.

What is the major impact of the image(s)?
The lateral plain film and computed
tomography reveal a vertical tibial fracture
without fibular involvement, offering a visual
representation of a low-energy pilon fracture.

How might this improve emergency
medicine practice?

This case emphasizes the need to consider pilon
fractures in low-energy trauma, the importance
of imaging for appropriate management, and
highlights unusual demographics.

Image 2. Computed tomography without contrast in the trans-
verse plane shows a distal fracture line with bone fragments
interposed, as indicated by the white arrow (A), and a three-
Image 1. Lateral view plain film reveals a vertical fracture of the dimensional rendering (B) reveals a fracture of the distal tibia
distal tibia (red dashed line) and soft-tissue swelling (white arrow).  without fibular involvement.
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Case Presentation: A 78-year-old male was admitted to the hospital due to acute-on-chronic liver

failure with spontaneous bacterial peritonitis. About six liters of a yellow, turbid fluid were collected
via indwelling urinary catheter (UC) overnight. He subsequently developed neurological and cardiac
dysfunctions. Imaging confirmed bladder perforation and intraperitoneal placement of the UC,
establishing the diagnosis of paracentesis-induced circulatory dysfunction due to unintended ascitic
fluid drainage. He was stabilized with albumin replacement. The UC was removed, and the bladder

injury resolved spontaneously.

Discussion: This case depicts a rare complication of urinary catheterization, which underscores
the need for careful monitoring and prompt intervention to effectively manage unexpected catheter-
related issues. [Clin Pract Cases Emerg Med. 2025;19(1):105-106.]

Keywords: urinary bladder diseases; paracentesis; shock.

CASE PRESENTATION

A 78-year-old male with alcoholic cirrhosis and chronic
renal disease with a longstanding indwelling urinary catheter
(UC), previously placed because of obstructive uropathy,
was admitted to the hospital due to acute-on-chronic liver
failure associated with spontaneous bacterial peritonitis. On
the fourth day of hospitalization approximately six liters of
a yellow, turbid fluid, consistent with infected ascitic fluid,
were unexpectedly drained via the UC through the night. This
incident resulted in the patient developing somnolence and
mild abdominal discomfort. A physical examination revealed
pallor, hypotension (blood pressure of 53/29 millimeters of
mercury), and sinus tachycardia (heart rate of 105 beats per
minute), suggesting significant hemodynamic instability.
Besides neurological and cardiac dysfunctions, acute kidney
failure was also documented. The imaging studies, including
abdominal ultrasonography and computed tomography,
revealed extravasation of contrast material injected through
the UC into the peritoneal cavity, indicating bladder
perforation and confirming the intraperitoneal placement of

the catheter (Images 1 and 2).

Image 1. Abdominopelvic computer tomography (sagittal plane)
displaying extravasation of contrast administered through the
urinary catheter into the peritoneal cavity.
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Image 2. Abdominal ultrasonography confirming extrusion of
the urinary catheter through the superior surface of the bladder
associated with traumatic rupture.

DISCUSSION

Urinary catheterization is an essential procedure for the
practicing healthcare professional.! The most common
complications include bacterial infection (occurring at a
frequency of 1 per 100 to 1 per 1000 catheter days in patients
with long-term UC), mechanical trauma (bladder perforation,
urethral damage, and urinary leakage, typically affecting one-
third of chronic patients) and, rarely, catheter toxicity.>* We
report a unique case of circulatory dysfunction precipitated
by inadvertent, large-volume drainage of ascitic fluid through
a bladder perforation caused by a UC. To our knowledge,

no prior cases of this specific complication have been
described in the literature. Similar reports involve bladder
rupture leading to urinary ascites, although these events are
still infrequent.* This unusual complication underscores the
importance of careful monitoring, prompt diagnosis, and
appropriate therapeutic interventions to manage catheter-
related issues,’ especially in patients with complex medical
histories. In this case, early intervention and appropriate
management led to a positive outcome even in the face of
severe complications.
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What do we already know about this clinical
entity?

Urinary catheters can cause complications
such as infection, mechanical trauma
(including bladder perforation), and
catheter toxicity.

What is the major impact of the image(s)?
The images confirm bladder perforation
and fluid extravasation through the urinary
catheter, which is critical for diagnosing the
cause of the unexpected ascitic drainage.

How might this improve emergency
medicine practice?

Early recognition of catheter-related
complications, timely use of imaging
for diagnosis, and prompt treatment are
essential to prevent severe outcomes.

The authors attest that their institution requires neither Institutional
Review Board approval, nor patient consent for publication of this
case report. Documentation on file.
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Case presentation: A 21-year-old woman with a history of eczema presented to the emergency
department with a painful rash over the previous three days spreading from her left axilla to her
left arm, left chest and left abdominal wall. The rash consisted of clusters of small, erythematous
vesicles on hyperpigmented patches of skin. The patient was treated empirically with intravenous
acyclovir for eczema herpeticum with improvement. Polymerase chain reaction testing of the fluid
obtained from the rash vesicles later confirmed the presence of herpes simplex virus-1.

Discussion: Eczema herpeticum is a cutaneous superinfection with herpes simplex virus on pre-
existing sites of eczema. Left untreated, it can have a mortality rate over 50%. Early identification
and treatment of this high morbidity condition with antiviral agents is key to improving outcome. [Clin
Pract Cases Emerg Med. 2025;19(1):107-108.]

Keywords: eczema herpeticum; eczema; atopic dermatitis; herpes simplex virus.

CASE PRESENTATION

A 21-year-old woman with a history of eczema presented
to the emergency department complaining of a painful rash
present for three days. Over the previous week, she had been
experiencing worsening eczema symptoms for which she had
been applying two corticosteroid creams. The painful rash
consisted of grouped clusters of small erythematous vesicles
overlying hyperpigmented patches. The rash had started in her
left axilla and spread to her left arm, chest, and abdomen (Images
1, 2 and 3). With the rash, she reported associated chills and

intermittent emesis. Image 2. Erythematos vesicles clustered on a hyperpigmented
patch on the patient’s left chest wall (arrow).

Image 1. Erythematous vesicles clustered on a hyperpigmented Image 3. Erythematous vesicles clustered on a hyperpigmented
patch on the patient’s left upper arm (arrow). patch on the patient’s left abdominal wall (arrow).

Volume 9, No. 1: January 2025 107 Clinical Practice and Cases in Emergency Medicine



Woman with a Painful Rash

Shalabi et al.

Due to the extensive skin involvement and associated
systemic symptoms, the patient was treated empirically with
intravenous acyclovir and admitted to the hospital. Fluid
collected from the vesicles of the rash was positive for herpes
simplex virus (HSV) -1 deoxyribonucleic acid (DNA) on
polymerase chain reaction (PCR) testing. She had significant
improvement of the rash and was discharged on hospital day
three to complete a 10-day course of valacyclovir.

DISCUSSION

Atopic dermatitis, or eczema, is the most common
inflammatory skin disease, affecting up to 18% of children
and 7% of adults.! Eczema herpeticum (EH) is a cutaneous
superinfection with HSV, most commonly HSV-1, on pre-
existing sites of eczema.?* Up to 3% of patients with eczema will
experience an episode of EH, and at least 20% of all patients
with EH will have a history of recurrent herpes infections.'

An initially local disease, EH may progress to a potentially life-
threatening systemic infection.?

Eczema herpeticum typically presents as a sudden eruption
of monomorphic, dome-shaped, grouped, 2-3 millimeter
vesicles on an erythematous base, superimposed on areas of
pre-existing sites of eczema, most commonly the face, neck and
upper chest.’ The rash is pruritic and painful and may spread to
involve areas of normal skin.’ The rash is often accompanied
by systemic symptoms such as fever, malaise, headache, and
lymphadenopathy.* The vesicles rupture and form crusts over
underlying erosions after one to two weeks.?

The diagnosis of EH is made on clinical grounds and
confirmed by the detection of HSV DNA in vesicle fluid by
PCR.® The sensitivity of PCR testing is between 80-100%.° If
PCR is not available, direct fluorescent antibody testing, a Tzank
smear, or viral cultures may be used.’

The mortality rate of EH in the era before antiviral therapy
was frequently over 50%.° Given its potential high morbidity,
treatment of EH should begin when it is suspected, without
waiting for confirmatory tests.'” Acyclovir is the antiviral agent
of choice for the treatment of EH.*#Mild cases can be treated
with oral acyclovir on an outpatient basis.’ Patients with signs
of systemic illness, extensive skin involvement, and those less
than one year of age should be hospitalized and treated with IV
acyclovir."* Up to 30% of patients hospitalized for EH will have
bacterial superinfection with Staphylococcus aureus, and some
authors recommend empiric treatment with antistaphylococcal
antibiotics for cases with extensive skin involvement.”*
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What do we already know about this clinical
entity?

Eczema herpeticum is a cutaneous
superinfection with herpes simplex virus. Left
untreated, eczema herpeticum can have a
mortality rate over 50%.

What is the major impact of the image(s)?
The images show the characteristic rash
of eczema herpeticum: grouped clusters
of small erythematous vesicles overlying
hyperpigmented patches of skin.

How might this improve emergency
medicine practice?

Rapid identification and treatment is
necessary to prevent associated mortality.
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case report. Documentation on file.
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Case Presentation: A 33-year-old female with a history of antiphospholipid syndrome presented
with exertional chest pain and ST-elevation in aVR with diffuse ST-segment depression. An emergent
catheterization was performed, which showed an isolated 99% stenosis in the left main coronary
artery. The remaining coronary arteries were without any stenosis. Successful stent placement was
performed, and the patient was discharged without complications.

Discussion: Previous guidelines have suggested that ST-segment elevation with diffuse ST-
segment depression should be treated as a ST-elevation myocardial infarction equivalent involving
either the left-main or proximal left anterior descending coronary artery. However, recent data
suggests that most of these cases may not involve that region. Regardless, this electrocardiogram
finding should still be a concern for acute coronary syndrome, with the need for urgent
catheterization. [Clin Pract Cases Emerg Med. 2025;19(1):109-110.]

Keywords: acute coronary syndrome; aVR; ST-segment elevation.

CASE PRESENTATION

A 33-year-old female with a history of antiphospholipid
syndrome (APS), presented with exertional chest pain

and shortness of breath. An electrocardiogram (ECG) was
performed (Image 1), which showed ST-elevation in aVR with
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Image 1. Electrocardiogram with ST-segment elevation in aVR Image 2. Cardiac catheterization showing 99% stenosis in the left
(blue arrow) and diffuse ST-segment depression (red arrow). main coronary artery (arrow).
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diffuse ST-depression. The patient was taken emergently for a
heart catheterization, which showed a 99% stenosis at the ostial
left main artery (Image 2). The remaining coronary arteries
showed no disease. The patient had a drug-eluting stent placed
with improvement to 0% stenosis, and she was discharged home
several days later without event.

DISCUSSION

ST-segment elevation in aVR with diffuse ST-segment
depression has been described to indicate left main or proximal
left anterior descending coronary artery stenosis, with previous
guidelines suggesting to treat as a ST-elevation myocardial
infarction equivalent.! However, recent data suggests that only
10% will have a culprit lesion with these ECG findings, but
approximately 60% will have severe coronary artery disease.’
Although the ECG pattern may not always correspond with a
culprit lesion, it should raise concerns for significant coronary
artery disease, and an urgent cardiology consultation is needed.
History such as APS, which is a multisystem autoimmune
disease associated with coronary artery disease, should also
increase suspicion for acute myocardial infarction especially in
those who are less than 45 years of age.
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What do we already know about this
clinical entity?

Evidence is mixed on whether ST-segment
elevation in aVR with diffuse ST-segment
depression represents a ST-elevation
myocardial infarction equivalent.

What is the major impact of the image(s)?
These findings can represent significant
coronary artery disease, with this case
showing an isolated 99% stenosis in the
left main coronary artery.

How might this improve emergency
medicine practice?

These electrocardiogram findings should
raise concerns for acute coronary
syndrome and urgent consultation with
cardiology to improve outcomes.
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27 days after emergent intubation.

Case Presentation: We describe a case of persistent odynophagia due to a retained foreign body

Discussion: Dentures constitute a potential esophageal foreign body and warrant special
consideration during airway management. Odynophagia, dysphagia, and changes in phonation
should prompt consideration of retained esophageal foreign bodies, especially in the post-intubation
setting. [Clin Pract Cases Emerg Med. 2025;19(1):111-113.]

Keywords: intubation; foreign body, dentures; odynophagia

CASE PRESENTATION

A 41-year-old female, with no past medical history, presented
to the emergency department (ED) with a chief complaint of
odynophagia. The patient initially presented to the ED 29 days
prior for back pain after a motor vehicle accident and was
found to have an unstable L1 burst fracture. She underwent an
uncomplicated L1 surgical fixation after routine endotracheal
intubation on the day of presentation and was extubated without
any untoward effects. Postoperatively, on hospital day two,
computed tomography (CT) of the chest revealed bilateral
pulmonary emboli. No foreign bodies were noted in the
esophagus or trachea. Later the same day, the patient suffered
a cardiac arrest and was emergently intubated. Post-intubation
single-view portable chest radiographs did not reveal any obvious
foreign bodies in the thoracic cavity (Image 1).

She was eventually weaned off mechanical ventilation on
hospital day six with a normal mental status and reports of minor
odynophagia immediately post-extubation. She was ultimately
discharged to a rehabilitation facility on hospital day 23, on a
regular diet, without any subsequent imaging performed.

She returned to the ED six days later with progressively
worsening odynophagia since discharge. She noted discomfort
with swallowing liquids and solids but denied emesis,
changes in phonation, or difficulty breathing. Vital signs
were unremarkable. Physical examination revealed an age-
appropriate female in no apparent distress and otherwise
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Image 1. Post-intubation chest radiograph.

tolerating her secretions. Her uvula was midline, and an
oropharyngeal examination revealed no evidence of infection
or trauma. Her neck was supple, and there was no pain upon
palpation of the neck. No upper airway or abnormal breath
sounds were noted.

Two-view cervical roentgenograms ultimately revealed a
foreign body in the hypopharynx (Image 2). Otolaryngology was
consulted. Using flexible nasopharyngoscopy, they visualized a
dental plate over the larynx at the level of the cervical esophagus.
The patient was emergently taken to the operating room to
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a b
Image 2. Anterior-posterior (a) and lateral (b) radiographic views
of a foreign body (white arrows) in the hypopharynx.

remove the foreign body and was cleared for discharge to a
rehabilitation facility three days later without any changes in
phonation, difficulty breathing or swallowing, and she was able to
tolerate food and liquids by mouth.

DISCUSSION

After animal bones, dentures are the second most
commonly ingested foreign body and account for approximately
4-18% of esophageal foreign bodies.' Dental prosthetic
dislodgement, in general, displays high rates of endoscopic or
surgical intervention due to its tendency to become impacted
or lead to perforation.? It is worth noting that dentures, whether
total or partial, may or may not be visualized with standard
roentgenograms as some are radiolucent.?

Although emergent intubation was suspected to be
the sentinel event leading to the patient’s presentation,
other etiologies including chest compressions during
cardiopulmonary resuscitation leading to dental plate
dislodgement, extubation, or unintentional swallowing
of the foreign body at any point during the prolonged
hospitalization were considered. Dislodgement and
retention of dental devices in the context of airway
management has been reported previously, but it is worth
noting again as a visual reminder of this avoidable and
potentially catastrophic mishap during intubation, as well
as the duration of time this patient went without identifying
the retained foreign body.>

Clinicians should be attuned to the risks of dental
hardware that may be dislodged unintentionally, particularly
in emergent situations such as rapid sequence intubation
or cardiac arrest. It is critical to maintain a high index of
suspicion for foreign body ingestion in specific patient
populations, such as those with psychiatric disorders or
cognitive delay, as these groups carry higher rates for such
events.’ Furthermore, advanced imaging (such as computed
tomography) should be considered to definitively evaluate for
the presence of dental hardware, as roentgenograms may miss
radiolucent foreign bodies.

CPC-EM Capsule

What do we already know about this clinical
entity?

Rapid sequence intubation poses the risk of
foreign body aspiration.

What is the major impact of the image(s)?
Dislodged dental foreign bodies should be
in the differential for patients presenting
with odynophagia after recent airway
management.

How might this improve emergency

medicine practice?

Prior to intubation, assessing for and
documenting the presence of dental
prosthetics is essential to minimize the risk of
foreign body aspiration.

This case is particularly relevant for emergency, critical
care, and anesthesia clinicians whose scope of practice
includes airway management, especially in emergent
scenarios. Specifically, it highlights the importance of
assessing for and documenting the presence of dental
prosthetics before and after any procedure that risks
dislodgement. Dislodged dental foreign bodies should be in
the differential for patients presenting with odynophagia after
recent airway management.

The authors attest that their institution requires neither Institutional
Review Board approval, nor patient consent for publication of this
case report. Documentation on file.
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Case Presentation: A male patient in his thirties with a history of polysubstance use presented to
the emergency department (ED) due to an abrasion on his left forehead caused by banging his head
against a wall in self-injurious behavior. A non-contrast computed tomography of the head obtained
to rule out intracranial injury incidentally demonstrated a radiodense foreign body in the left external
ear canal. A round metallic foreign body was subsequently visualized on otoscopic examination.
The aural foreign body (AFB) was identified as a metallic bead that the patient had placed into his
own ear; however, he reported no associated discomfort, hearing changes, or discharge. Traditional
approaches for removing AFBs were considered; however, due to the position and smooth surface
of the bead, there was concern they would be unsuccessful. Recognizing the metallic nature of

the AFB, the clinician held a ceramic donut magnet adjacent to the patient’s ear and subsequently
extracted the AFB without complication or patient discomfort.

Discussion: Aural foreign bodies account for a significant number of visits to EDs annually.
Removal of AFBs can be challenging, often requiring specialized equipment or specialty referral for
management. Using magnetism over short distances for the purpose of extracting metallic AFBs
presents a low-cost, low-risk intervention. When used in applicable scenarios, this technique can
decrease the need for specialty referral and can especially benefit patients seeking care in less-
resourced settings. [Clin Pract Cases Emerg Med. 2025;19(1):114-116.]

Keywords: aural foreign body; magnetic bead.

CASE PRESENTATION own. He was aware that a metallic foreign object remained

A male patient in his thirties with a history of in his external auditory canal but had been unsuccessful in
polysubstance use was evaluated in the emergency department  attempts to remove it. He experienced no discomfort or other
after hitting his head against a wall in self-injurious behavior. auditory complaints in the context of this foreign body.

He had an abrasion to his left forehead and an otherwise We considered several approaches to remove the aural
unremarkable physical examination. A non-contrast computed  foreign body (AFB).! Due to the positioning of the round
tomography of the head was obtained, which ruled out sphere in the ear canal, a speculum or jet of fluid would not
intracranial injury. This imaging incidentally demonstrated a have been able to reach around it and would likely have

radiodense foreign body in the left external auditory canal, and pushed the AFB further into the canal. Use of cyanoacrylate
a round metallic foreign body was subsequently visualized on  glue on the tip of a swab was also considered; however,

otoscopic examination (Image 1). there was concern it would not adhere well to the smooth
When questioned, the patient reported placing a string of ~ metal surface. Specialized suction catheters were not readily

magnetic beads in his left ear, previously using the magnetic available in our ED. A ceramic donut magnet from the code

forces of other beads to remove these foreign bodies on his cart—typically used to temporarily induce pacemakers into
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asynchronous mode—was obtained. When the donut magnet
was held adjacent to the patient’s left ear, the magnetic
sphere emerged from the ear canal and adhered to the magnet
(Image 2). The procedure was well tolerated by the patient
with no reported discomfort or complications.

Image 1. Coronal view of non-contrast computed tomography
of the head. White arrow points to metallic foreign body in the
patient’s left external auditory canal.

Image 2. White arrow pointing to magnetic foreign body on the
ceramic donut magnet after removal from the patient’s external
auditory canal.

DISCUSSION

Spherical, non-graspable foreign bodies often require
specialist referral and potential removal under anesthesia.! In
this case, we quickly and easily removed a magnetic spherical
foreign object using a ceramic donut magnet, obviating the
need for specialty consultation. Although the use of magnetized
instruments for this purpose has been described anecdotally,’

CPC-EM Capsule

What do we already know about this clinical
entity?

Removal of aural foreign bodies (AFB) can

be challenging, often requiring specialized
equipment or specialty referral for management.

What is the major impact of the image(s)?

Using a ceramic donut magnet, a device
commonly available in emergency departments,
to remove a metallic AFB is a low-cost and easily
accessible intervention.

How might this improve emergency medicine
practice?

This low-cost, low-risk intervention would be
especially useful in settings with less access to
specialty care.

to our knowledge this is the first published report of removal of
an AFB by magnetic force acting over a distance. Magnets are
commonly found in EDs, and this technique could be readily
adopted without the need to purchase specialized equipment.
Additionally, the use of magnets to remove AFBs may be
applicable to objects that are permanent magnets as well as
metallic foreign bodies susceptible to induced magnetism.®

A study using the National Electronic Injury Surveillance
System reported that over a five-year period 250,000 ED visits
were due to AFBs.* However, access to otolaryngology for
specialized management varies widely depending on location,
and 65.7% of counties in the United States do not have a
practicing otolaryngologist.’ This case describes the use of
a low-cost, low-risk intervention for removal of magnetic
foreign bodies, which can aid in patient care especially in
lower resource settings with less access to specialty care.
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Case Presentation: We present an image and discussion of spontaneous evisceration, or “burst
abdomen,” from an anterior abdominal wall hernia. A 61-year-old female with prior history of
alcoholic cirrhosis and ascites presented to our emergency department with frank evisceration of

multiple loops of small bowel from an open anterior abdominal wall dehiscence. Approximately one
year prior to this visit she had also been seen in our department for spontaneous rupture of the skin
overlying an umbilical hernia and large-volume external leakage of ascites (Flood syndrome'). She
required surgery to repair the abdominal wall at that time but had subsequently developed a new
ventral hernia extending from the umbilicus across a large portion of her left lower abdomen as well
as several other postoperative complications. On the day of presentation, she suffered dehiscence
of that one-year-old surgical site resulting in spontaneous evisceration of her small bowel. She was
transferred to a facility with acute care surgical capabilities where she remained in critical condition.

Discussion: Spontaneous evisceration from abdominal wall dehiscence is a devastating surgical
complication. It tends to occur in the immediate postoperative period but has been reported to occur

flood syndrome.

years later. This patient likely suffered from delayed burst abdomen due to multiple comorbidities
and postoperative complications. [Clin Pract Cases Emerg Med. 2025;19(1):117-119.]

Keywords: case report; images in emergency medicine; burst abdomen; spontaneous evisceration;

CASE PRESENTATION

A 61-year-old female presented to our emergency
department (ED) with frank evisceration of multiple loops of
small bowel from an open anterior abdominal wall dehiscence
of a ventral hernia. About one year prior, she had presented with
spontaneous rupture of the peritoneum and skin overlying an
umbilical hernia and large-volume external leakage of ascites
(spontaneous paracentesis, also known as Flood syndrome).’
This is a rare complication of ascites and carries a high
morbidity. The mechanism of spontaneous skin rupture is
thought to be related to gradual thinning and weakening of the

skin overlying umbilical hernias in patients with longstanding
tense ascites.? She was managed with primary surgical closure
and placement of an indwelling peritoneal drain to avoid
reaccumulating of ascitic fluid as the surgical site was healing.?

However, her postoperative course after the Flood syndrome
repair was complicated. She developed bacterial peritonitis
prompting early removal of her indwelling ascites drain. She also
developed a larger area of anterior abdominal wall herniation at
the site of the prior umbilical hernia that had ruptured. One week
prior to presentation she had been admitted at a different facility
for incarceration and obstruction of the ventral hernia.
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The night prior to presenting to our ED, she had noticed a
small, shallow open wound in the surgical scar overlying her
hernia. When she awoke on the morning of presentation, she
had found that the site was widely open with extruding bowels
as pictured in the Image.

Image. Evisceration of the small bowel from an anterior
abdominal wall open wound.

Her husband drove her to the ED and helped her inside
via our ambulatory entrance. Upon arrival to triage the
exposed bowels were covered with sterile, saline-soaked
gauze, and she was started on intravenous (IV) fluids and
broad-spectrum antibiotics. The general surgeon
recommended transfer to another facility for higher level of
care. At the receiving facility she was taken emergently to the
operating room for exploratory laparotomy and umbilical
hernia repair. During the procedure the bowel was reduced,
and an absorbable mesh overlay was used to close the fascia.
She was managed in the intensive care unit for multiorgan
system failure requiring continuous renal replacement therapy
and vasopressor support before she unfortunately died one
month later.

DISCUSSION

While intentionally leaving the abdomen open for
postoperative management is an increasingly frequent surgical
strategy, the unintentional acute postoperative open abdomen is
a rare and serious surgical complication.* Spontaneous
evisceration from abdominal wall dehiscence (or burst
abdomen) tends to occur in the acute postoperative period but
has also been reported to occur years later in the setting of large
chronic incisional hernias.>®

Our patient was about one year out from surgical repair of a
prior spontaneous rupture of an umbilical hernia in the setting
of cirrhotic ascites, also known as Flood syndrome. Flood
syndrome carries a high rate of mortality, and strong evidence is
lacking regarding the best technique for its surgical
management.” While this patient survived the initial recovery
from Flood syndrome, her postoperative course was quite
complicated. These complications, as well as her overall general
poor health, likely contributed to weakening and eventual

CPC-EM Capsule

What do we already know about this clinical
entity?

Flood syndrome (spontaneous paracentesis)
and burst abdomen (spontaneous
evisceration) are rare entities with high
morbidity and mortality.

What is the major impact of the image(s)?
This image depicts the severity of a
presentation of burst abdomen that occurred
one year after surgical repair of a case of
flood syndrome.

How might this improve emergency
medicine practice?

Awareness of flood syndrome and

burst abdomen may help clinicians
respond appropriately to these dramatic
presentations.

rupture of the soft tissue overlying the ventral hernia site.

Emergency department management was limited to
covering the exposed bowel in sterile, saline-soaked gauze,
initiating broad-spectrum IV antibiotics, and transferring her
for higher level of care to a facility with acute care surgical
capabilities where she was managed surgically and with
critical care life support; however, she ultimately died from
this event.

The authors attest that their institution requires neither Institutional
Review Board approval, nor patient consent forpublication of this
case report. Documentation on file.
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obstructive nephropathy.

Case Presentation: An 83-year-old male with a history of prostate cancer and prior prostatectomy
presented with lower abdominal pain, urethral leakage, and hematuria after a routine suprapubic
catheter exchange, which was found to be incorrectly positioned in the bulbar urethra, leading to
obstructive nephropathy with mild hydronephrosis.

Discussion: This case highlights the increased risk of suprapubic catheter misplacement and
complications in elderly patients with neurogenic bladder and altered urinary anatomy, particularly
after prostatectomy and artificial urethral sphincter placement. It emphasizes the importance

of careful management during catheter exchanges in such patients to prevent complications of
misplacement. [Clin Pract Cases Emerg Med. 2025;19(1):120-122.]

Keywords: suprapubic catheter; urethral malposition; neurogenic bladder; emergency medicine;

CASE PRESENTATION

An 83-year-old male with a history of prostate cancer,
treated with prostatectomy and artificial urethral sphincter
placement, presented with severe lower abdominal pain,
urethral leakage, and hematuria following a routine suprapubic
catheter exchange. Pelvic computed tomography revealed that
the suprapubic catheter had migrated into the bulbar urethra,
resulting in malfunctioning catheter and resultant obstructive
physiology with bladder distension and mild hydronephrosis
(Image 1A, 1B, and 1C).

DISCUSSION

This patient’s history presented several risk factors for
complications following a routine suprapubic catheter
exchange. Notably, his history of prostatectomy and artificial
urethral sphincter placement suggests surgical alterations that
may have caused anatomical changes, increasing the
likelihood of catheter misplacement.!> Long-term

catheterization further heightens the risk of complications
such as bladder calculi, recurrent infections, granulation tissue
formation, and structural changes, which can complicate
future catheter exchanges.'* Additionally, neurogenic bladder
often results in altered bladder dynamics and diminished
sensation, masking symptoms of catheter misplacement and
predisposing patients to bladder distension and
hydronephrosis.>* The risk is compounded in older patients,
who generally face decreased tissue elasticity, multiple
comorbidities, and anatomical changes due to previous
surgeries or chronic conditions."

This case underscores the potential for suprapubic
catheter malposition and subsequent complications in elderly
patients with neurogenic bladder and altered urinary
anatomy. The malpositioned catheter placement within the
bulbar urethra highlights the need for heightened vigilance
and specialized techniques when managing catheter
exchanges in patients with altered urinary anatomy,
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Image 1A. A coronal computed tomography abdomen and pelvis
with intravenous contrast demonstrates a suprapubic catheter with
inflated Foley balloon at the bulbar urethra caudal to the urethral
anastomosis. There is also bladder distension and mild hydrone-
phrosis from functional urinary obstruction due to malpositioned
Foley balloon.
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Image 1B. A sagittal computed tomography abdomen pelvis with
intravenous contrast demonstrates a suprapubic catheter with in-
flated Foley balloon at the level of the bulbar urethra, just proximal
to the artificial urinary sphincter. The bladder is also distended due
to bladder outlet obstruction due to malpositioned catheter.

CPC-EM Capsule

What do we already know about this clinical
entity?

Suprapubic catheter misplacement can lead
to urinary obstruction and nephropathy,
especially in patients with altered urinary
anatomy and neurogenic bladder.

What is the major impact of the image(s)?
The images clearly show a suprapubic catheter
malpositioned into the bulbar urethra, causing
bladder distension and mild hydronephrosis.

How might this improve emergency
medicine practice?

Careful catheter management and vigilance
for misplacement is vital, improving outcomes
in patients with complex urinary anatomy.

specifically in retracting the catheter after balloon is inflated
to ensure position in the bladder lumen. This report serves as
a valuable reference for clinicians encountering similar cases
and encourages further investigation into optimized
catheterization strategies for patients with complex
urological histories.

Image 1C. Axial computed tomography with intravenous contrast
at the level of the kidneys shows mild hydronephrosis and hydro-
ureteronephrosis from bladder outlet obstruction (white arrows).
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Case Presentation: We present a case of a 79-year-old male with gastric outlet obstruction
resulting from a stomach herniation through a large left inguinal hernia.

Discussion: Stomach-containing inguinal hernias are a rare cause of gastric outlet obstruction.
Treatment options range from conservative to surgical management. Once identified with imaging,
prompt treatment should be initiated to prevent incarceration, strangulation, and gastric necrosis.
[Clin Pract Cases Emerg Med. 2025;19(1):123—-124.]

Keywords: gastric outlet obstruction; inguinal hernia.

CASE PRESENTATION

A 79-year-old male with a left inguinoscrotal hernia and
aortic stenosis presented to the emergency department with an
acute syncopal episode. The patient attributed his own weakness
and passing out to poor oral intake and abdominal pain for three
days. He noted a left inguinal bulge that had never bothered him
previously. The gastrointestinal symptoms had improved the
day prior to the patient’s syncopal episode, but he started to feel
palpitations and generally weaker on the day of presentation.

He had no prior surgeries for the inguinal hernia, which had no
previous complications.

On examination, vital signs included blood pressure of
123/82 millimeters of mercury, pulse rate 141 and irregularly
irregular, respiratory rate 16 breaths per minute, and temperature
36.8° Celsius. The abdominal exam demonstrated a distended but
non-tender abdomen, with a palpable left inguinal mass (Image
1). Further workup with computed tomography demonstrated a
large and distended stomach with extension of the distal portion
including the pylorus into the inguinal hernia (Images 2 and 3).

DISCUSSION

Incarceration of a portion of the stomach is a rare cause of
gastric outlet obstruction, with fewer than 20 cases documented
in the literature.! The rarity of stomach-containing groin hernias
is remarkable, considering that the lifetime incidence of groin
hernias is estimated to be between 27-43% for men and 3-6%
for women.? The inferior portion of the stomach attaches to

Image 1. Physical examination demonstrating a grossly distended
and palpable left inguinal mass (white arrow)

the omentum by the gastrocolic ligament, making it vulnerable
to herniation through particularly large and chronic inguinal
hernias.> Acquired inguinal hernias are typically direct, resulting
from the chronic pressure of a hernia sac just medial to the
inferior epigastric vessels.* Less common than direct hernias,

but seen in our patient, is the acquired, indirect hernia protruding
lateral to the inferior epigastric vessels, which travels through the
inguinal canal and often extends into the scrotum. Nasogastric
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Image 2. Computed tomography with coronal images demonstrating
a stomach-containing inguinal hernia including the pylorus.
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Image 3. Computed tomography with sagittal images demonstrating
a large and distended stomach partially in an inguinal hernia.

tube placement may adequately relieve the most severe
symptoms, which can be followed by operative hernia repair,
or even percutaneous endoscopic gastronomy tube placement.’
Physicians should be aware of the ability of the stomach to
herniate into large inguinal hernia defects and act promptly to
avoid incarceration, strangulation, and stomach necrosis.

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

CPC-EM Capsule

What do we already know about this clinical
entity?

Stomach-containing inguinal hernias are
rare and can potentially lead to gastric outlet
obstruction if left untreated.

What is the major impact of the image(s)?
The computed tomography images depict
herniation of the stomach through the
inguinal canal, including the gastric antrum,
demonstrating a unique cause of gastric
outlet obstruction.

How might this improve emergency
medicine practice?

This case highlights the importance

of thorough physical examination and
consideration of imaging to prevent serious,
hernia-related complications.
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