CASE REPORT

Forearm compartment syndrome after a trans-ulnar coronary
intervention in a patient with ST segment elevation
myocardial infarction
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ABSTRACT

Compartment syndrome is a very rare but possibly devastating complication of coronary
angiography when a trans-radial approach is used. The trans-ulnar approach is an attractive
option in cases with anatomic variations of the radial artery or weak radial pulses. Even though
it is expected that the trans-ulnar approach has a similar risk of developing compartment
syndrome like trans-radial approach, the literature does not have many case reports describing
this complication. Here we report a case of a woman who developed forearm compartment
syndrome after trans-ulnar coronary intervention in the setting of ST-segment elevation

myocardial infarction.
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INTRODUCTION

The trans-ulnar approach (TUA) for cardiac cathe-
terization is an attractive option for experienced oper-
ators who are skilled in this technique, especially in
cases of anatomic variations of the radial artery or weak
radial pulses' and has been associated with fewer
bleeding complications.* Compartment syndrome is a
rare but hand-threatening complication of trans-radial
approach (TRA). Because TRA is preferred over TUA
for coronary interventions, little is known about pos-
sible risks for compartment syndrome. Based on our
literature review, there has been just one case pub-
lished of TUA coronary intervention complicated by
compartment syndrome.® Here we report a case of
a woman who developed forearm compartment syn-
drome after TUA coronary intervention in the setting of
ST-segment elevation myocardial infarction.
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CASE

A 54-year-old woman with a past medical history
of diabetes mellitus, hypertension, and hyperlipidemia
was diagnosed with ST-segment elevation myocardial
infarction after arriving to the emergency department
with complaints of substernal chest pain at rest. The
patient underwent emergent coronary angiography
using ultrasound-guided right ulnar arterial access.
Ulnar access was used due to diminished radial pulse
and poor visibility by ultrasound. Aspiration thrombec-
tomy of the left anterior descending artery thrombus
was performed, accompanied by placement of a drug
eluting stent. One to two hours after the procedure, she
developed pain and swelling of the right forearm with
mild subjective paresthesia. The orthopedic surgery
service was consulted to evaluate her potential com-
partment syndrome. On physical examination, the right
forearm appeared swollen and slightly hyperemic and
was minimally tender to palpation. Forearm compart-
ments were firm but compressible. The fingers were
slightly cool to the touch. The wrist and hand were not
tender to palpation. Motor control of her fingers was
intact, as was sensation to light touch in all distal nerve
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distributions. She had 2+ right radial and ulnar pulses
and brisk capillary refill. Following initial evaluation,
the swelling increased with complete loss of sensa-
tion to fingers. She was brought to the operating room
for forearm compartment release, and a right volar
forearm fasciotomy incision was done. After the proce-
dure, compartments were firm but compressible with
minimal tenderness to palpation. Motor function was
intact in the fingers without pain. Sensation was intact
in the radial and ulnar distribution with paresthesia in
the median distribution was reversed.

DiscussioN

Compartment syndrome is defined as an increase
in the tissue pressure (normal up to 9 mmHg) in a non-
extensible space. It is a clinical diagnosis, and meas-
urement of tissue pressures is not required. Pain, pal-
lor, paralysis, paresthesia, and pulselessness (5 Ps)
are traditionally considered to be the symptoms that
indicate compartment syndrome. However, in clini-
cal practice, the diagnosis of compartment syndrome
should be made before all 5 Ps appear. Most cases
of compartment syndrome after interventional proce-
dures are caused by extravasation of blood into the
tissues due to guidewire or catheter-induced damage
to small arterial branches that are proximal to the punc-
ture site.® Cases of arterial spasm induced by the radial
sheath or catheter resulting in ischemia of the forearm
muscles have been described as possible causes.’

Compartment syndrome after TRA is very rare,
with incidence rates ranging from 0.01%-0.125%
after any radial procedure, to 0.14%-0.22% after any
radial percutaneous intervention.®® Based on our lit-
erature review, there has been just one case reported
of compartment syndrome after TUA. The lack of data
regarding compartment syndrome after TUA can be
due to multiple causes. First, TUA is less frequently
used compared with the TRA, and hence, the amount
of observational data from TUA is less compared
with that from TRA. Second, studies have shown that
the ulnar artery has a slightly larger diameter, fewer
loops, and less spasm compared to the radial artery,
which should make damage to the artery less likely.™

The key for management is early detection.
Education of the staff involved in post-procedural care

is essential for its timely diagnosis and treatment,
with early recognition/response often being sufficient
to avoid progression to major complications. Early
involvement of an experienced hand surgeon is rec-
ommended if compartment syndrome is suspected or
documented.
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