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Compartment Syndrome of the Upper Extremity Induced by
Extravasation of Contrast Media after Computed Tomography:
A Case Report
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The incidence of contrast media extravasation has been increasing gradually. Most contrast media extravasations only can cause pain,
swelling and erythema. However, in more severe cases, skin necrosis, ulceration, or compartment syndrome may occur, often necessitat-
ing a surgery. Early diagnosis and treatment should be established on the spot in order to avoid such a severe damage. We present a case
of 42-year-old woman with a compartment syndrome in the right upper extremity caused by extravasation of computed tomography

contrast media.
(Clin Shoulder Elbow 2017;20(4):240-243)
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Advancements in radiological technology has led to more
accurate and early diagnosis for various diseases. However, be-
cause many of the radiological examinations require patients to
take contrast media, it has led to the increase in the prevalence
of complications such as extravasation into the surrounding tis-
sue. In its mild form, extravasation of contrast media can lead to
mild pain, swelling, or redness in patients. But in its severe form,
it can lead to skin necrosis, ulcers, or compartment syndrome.
Therefore, early diagnosis and treatment is necessary for these
complications following contrast media extravasation.” Previous
studies have reported that extravasation induced complications
after injection of contrast media occur in 0.25% to 0.9% of pa-
tients.”” Although a few studies have described the occurrence
and surgical treatment of compartment syndrome after contrast
media extravasation, those reporting compartment syndrome of
the hand let alone the entire forearm are very rare. Therefore,
the authors report a case of compartment syndrome of the right
upper extremity caused by extravasation of contrast media in a
42-year-old female patient. Along with a review of the current
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literature regarding this syndrome, we report the favorable out-
comes of the surgical treatment of contrast media extravasation
in this patient.

Case Report

This study has been exempted from informed consent of In-
stitutional Review Board (IRB File No. DSMC 2017-11-009).

A 42-year-old female patient with a body mass index (BMI)
of 36.1 kg/m* who had treated for uterine endometrial cancer
visited hospital to evaluate the possibility of metastasis. Com-
puted tomography of the chest and abdomen was scheduled
for the patient. In AM 9, after receiving an intravenous injection
of contrast media into the dorsum of the right hand, the patient
presented with pain and swelling in the hand and wrist. The
contrast media used during the computed tomography was 300
mg I/ml of Ultravist (lopromide; Bayer Schering, Berlin, Ger-
many). An automated injector was used to inject a total of 60
ml of the material at a rate of 2.5 ml/sec with 20-gage needle.
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Fig. 2. Simple radiographs showing extensive infiltration of the contrast me-
dia stretching from the hand (A) to the elbow (B) after computed tomography.

The patient complained of the pain to the radiologist soon after
the injection, but the patient was discharged after being advised
that the pain would be temporary. In AM 10, the initial pain in
the right hand and wrist became severe after time, leading to
swelling and redness in the forearm. In AM 11, she visited the
dermatologic department and consulted to the orthopedic de-
partment because of these symptoms. In PM 2:30, the patient
was suspected of having compartment syndrome induced by
extravasation of the contrast media and was sent to the emer-
gency room immediately. The patient presented with unstable
vital signs: blood pressure of 174/127 mmHg, a heart rate of
120 beats/min, and a body temperature of 37.2°C. Physical ex-
amination showed multiple bullae formation on the dorsum of
the right hand and wrist; swelling and redness from the hand to
the distal forearm; and severe pain during finger extension (Fig.
1). Simple radiograph showed the contrast media extravasation
that expanded from the right hand to the distal upperarm (Fig. 2).

Fig. 3. Intraoperative images of the fasciotomy of the right hand and forearm:
the volar side (A) and the dorsal side (B).

Blood tests did not show abnormal findings. On the basis of the
clinical and radiological findings, she was diagnosed as a com-
partment syndrome without measuring the pressure of the fore-
arm. In PM 4, the patient was moved to operation room and
took an emergent decompressive fasciotomy under general an-
esthesia (Fig. 3). The decompressive fasciotomy was performed
on the anteroposterior hand and forearm with the wound was
left open. The patient’s pain and swelling was relieved immedi-
ately after surgery and resolved by the fourth postoperative day,
as well as the active and passive range of motions of the fingers.
After that we closed the surgical wound. With complete resolu-
tion of the symptoms, the patient was discharged after 18 days
of the treatment. At the time of discharge, the patient was able
to perform passive and active extensions of the right wrist and
fingers. At the 1-year follow-up, we found that the function of
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the wrist and fingers was restored, but patient was dissatisfied
with scar wound cosmetically.

Discussion

As the increase of radiologic examination using contrast me-
dia, complications associated with contrast media is increasing
such as extravasation. It has been reported that extravasation-re-
lated complications occur in 0.25% to 0.9% of patients injected
with contrast media.”” Wang et al.” had reported that extrava-
sation of contrast media cause mild pain, swelling, and redness
and that they can be conservatively treated with favorable out-
comes. On the other hand, some case reports for more severe
complications, such as compartment syndrome have shown that
surgical treatment within 6 hours of exposure is essential to pre-
vent extensive injury.””

The extent of tissue injury induced by contrast media ex-
travasation has been shown to depend on the type, volume, and
osmolarity of the contrast media and on the injection route and
speed.” Miles et al.” reported that more than 50 ml of extrava-
sation after computed tomography leads to an increased chance
of complications such as compartment syndrome. Sbitany et
al.” defined a large volume of extravasation as >150 ml and re-
ported that any surgical treatment is needed in case of exceed-
ing that volume. In the past, most tissue damage was related to
extravasation of hyperosmotic, ionic contrast media, but after
use of hypoosmotic, non-ionic contrast media, the incidence
of tissue damage has been decreased recently.”® However, in-
creasing number of intravenous injection to the distal portion of
extremity or the automated injection of the contrast media has
higer risk of extravasation, it should be used with caution. Injec-
tion sites such as lower extremity or small vein, and patient fac-
tors such as diabetes, cancer, obesity have been reported to risk
factor of extravasation."”

There is no standardized treatment for injuries resulting from
the extravasation of contrast media. Standard early interventions
include keeping the extremity damaged by extravasation more
elevated than the heart level, applying an ice-pack to reduce
the swelling and redness; and immobilization, with considering
possibility of compartment syndrome. In the Korean literature, a
number of studies have shown that conservative treatment alone
can lead to favorable outcomes for compartment syndrome.
For instance, Shin et al.” reported that conservative treatment
including elevation of the area of extravasation, simple compres-
sion, ice-pack application, and hand grip exercise was associated
with favorable outcomes for compartment syndrome. Similarly,
Huh et al.” reported that symptoms of compartment syndrome
was relieved after the administration of preventative antibiotics
under upper extremity elevation and long-arm cast immobiliza-
tion. Nevertheless, surgical treatment including fasciotomy is
effective and has shown satisfactory outcome for compartment
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syndrome.” But, the most important thing is prevention against
contrast media extravasation and close observation of pain and
swelling for the early detection."”

In this case report, we reported the use of non-ionic, water-
soluble contrast media in a obese patient with a BMI of 36.1
kg/m®. The patient who had had repetitive chemotherapy to
treat her uterine endometrial cancer had poor vasculature. We
presumed that a vascular tear may have been caused when an
automated injector was used to intravenously inject the contrast
media and extravasation had occured. Despite the patient’s
complaint of pain and swelling soon after the contrast media
injection, the medical staff, such as doctors, nurses, and radiolo-
gists failed to respond with the appropriate management pro-
cesses. Based on clinical symptoms such as severe swelling and
pain in the hand and forearm, which spread to the elbow within
a short period of time. Although compartment syndrome was
diagnosed and surgical treatment was performed after 6 hours of
exposure to the contrast media, we achieved favorable outcome
in this patient. The limitations of this study are that we did not
measure the interstitial pressure in spite of a clinical diagnosis of
compartment syndrome.

An accurate diagnosis through early clinical and radiologi-
cal assessments is essential, and future studies investigating the
standard treatment for contrast media extravasation-induced
compartment syndrome are required.
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