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Early fasciotomy due to compartment syndrome
with gradual recovery of nerve function

Kompartman sendromu nedeniyle erken fasiotomi yapilan hastada
sinir fonksiyonlarinin kademeli iyilesmesi
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Abstract

The incidence of gunshot wounds reported in the literature is
higher than those reported for motor vehicle accidents, sports in-
juries, or industrial accidents. Vascular trauma of the lower extrem-
ities may lead to acute arterial insufficiency which requires rapid
diagnosis and treatment. Compartment syndrome following vas-
cular injury may also further complicate the process, increasing the
risk of limb loss. In this article, we present the successful surgical
treatment of a traumatic left anterior tibial artery complicated by
compartment syndrome and eventual resolution of neural sequela.
All effort should be made to minimize ischemia time in acute ar-
terial injuries. Compartment syndrome may follow surgical repair
even when ischemia time is low and the pulses were palpable
during the entire clinical course. Clinical diagnosis and surgical
exploration may be preferable instead of compartmental pressure
recordings and observation in selected cases.

Keywords: Acute artery injury; gunshot wound; Drop foot; com-
partment syndrome.

he overall incidence of arterial injury following penetrat-

ing injury to the extremities is approximately 10%."" Lower
extremity artery injuries may lead to adverse outcomes like
pseudoaneurysm, arteriovenous fistula, dissection, throm-
boemboli, stenosis. If not properly managed, these injuries
can cause compartment syndrome, eventual limb loss or
death.”

In this article, we present the successful surgical treatment of a
traumatic left anterior tibial artery (ATA) complicated by com-
partment syndrome despite rapid diagnosis/surgical treat-
ment and eventual resolution of neural sequela.

Ozet

LiteratUrde bildirilen atesli silah yaralanmalarinin insidansi motorlu
arac kazalari, spor yaralanmalari veya endustriyel kazalar icin bildiri-
lenlerden daha yuksektir. Alt ekstremitelerin vaskdler travmasi, hizli
tani ve tedavi gerektiren akut arteryel yetersizlige neden olabilir.
Vaskdiler yaralanmayi takiben kompartman sendromu da prosedirt
daha komplike hale getirebilir ve ekstremite kaybi riskini arttirir. Bu
makalede, kompartman sendromu ile komplike olan travmatik bir
sol on tibial arterin basarili cerrahi tedavisini ve sonucta noral sekelin
¢6zUmUnU sunuyoruz. Akut arteriyel yaralanmalardaki iskemi stre-
sini en aza indirgemek icin ¢aba gostermeliyiz. Kompartman send-
romu, iskemi slresi disikken bile cerrahi onarimi takip edebilir ve
tam klinik seyir boyunca nabizlar palpabl olabilir. Secilmis vakalarda
kompartman basing 6lcim yerine klinik tani ve cerrahi eksplorasyon
tercih edilebilir.

Anahtar Soézcikler: Akut arter hasari; atesli silah yaralanmasi; dustk
ayak; kompartman sendromu.

Case Report

A 35-year-old male patient was admitted to Emergency Depart-
ment with a one hour history of left lower extremity pain and
paresthesia following a penetrating gunshot wound. A large,
tense hematoma below the knee joint and bullet tract close to
the anterior tibial artery were apparent in the clinical exam, how-
ever all lower extremity pulses were normal. Motor and sensory
examinations were also normal. Within the first hour of observa-
tion, the lower extremity swelling progressed. Lower-extremity
computed tomographic (CT) angiography showed ATA injury
approximately 15 cm distal to the knee joint (Figure 1a-d).
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Figure 1. (a) Bullet entry site. (b) Damaged fibular head. (c) Intact
anterior and posterior tibial arteries after popliteal bifurcation. (d)
Bullet exit site, muscular damage and absent ATA, intact posterior
tibial artery. Vascular structure (arrows) which is seen in A and B was
not observed in Cand D.

Decision for surgical repair was made after appropriate in-
formed consent. ATA was exposed through a longitudinal
incision over the gunshot holes via retraction of the tibialis
anterior and extensor digitorum longus muscles anteriorly.
Proximal and distal control of the ATA was obtained and pri-
mary repair was performed.

Clinical examination in postoperative 4th hour revealed in-
creased pain and rigidity in the involved extremity with new
motor (drop foot) and sensory defect. Compartment syn-
drome was determined clinically and lower extremity fas-
ciotomy was performed (Figure 2) after appropriate informed
consent. Patient was discharged on postoperative day 7 after
primary closure of fasciotomy defects. First week Doppler ul-
trasound revealed normal arterial flow, electromyelography
showed no conduction in peroneal nerve. At 6th month con-
trol electromyelography was concurrent with partial chronic
axonal damage in the peroneal nerve and the patient was
doing well with complete resolution of drop foot on the in-
volved side.

Discussion

Lower extremity vascular trauma is a major risk factor for
lower leg compartment syndrome. The diagnosis and deci-
sion to perform a fasciotomy procedure is still done largely
on clinical basis as there is no consensus for threshold in-
tracompartmental pressure.B! Pressures over 30 mmHg

Figure 2. Fasciotomy defect and congested muscle tissue in postop-
erative day 1.

are considered critical for collapse of capillary perfusion,
leading to nerve and muscle necrosis.*® Some reports are
more permissive for this occurrence like 40 mmHg in” and
50 mmHg in.®

Palpable pulses never rule out compartment syndrome as
shown in the study of Mubarak et al, with all but one patient
demonstrated palpable pulses and capillary refill, since the
compartment pressures rarely rise above levels that would
occlude a major artery.® Therefore, clinical examination
(pain worsening with passive stretch, motor/sensory deficits,
swelling, etc.) and intracompartmental pressure recordings
are important in regards to diagnosis.

Speedy diagnosis and surgical treatment for compartment
syndrome is necessary as the timing is shown to be a strong
predictor of long lasting sequeal and function loss.”? The
complete settlement of clinical picture usually results in
tissue loss and inferior prognosis.''® Fasciotomies executed
within 12 hours of clinical symptoms are considered “early
fasciotomies”and eventual normalization of extremity func-
tions were demonstrated in 68% of the patients, whereas
late fasciotomies only 8% of patients were able to gain nor-
mal functions. Serious complications, including bone and
soft tissue infections, amputation, renal failure were seen in
4.5% and 54% in early vs late fasciotomies, respectively.l'!

In this case, compartment syndrome was unlikely, owing to
the small size of the arterial injury, early diagnosis and an
uncomplicated primary repair. Compartment syndrome was
diagnosed clinically, fasciotomy and postoperative physical
therapy/rehabilitation resulted in complete recovery of the
motor functions at 6th month of surgery.

The aim of vascular injury repairing must be not only to save
limbs, but also to decrease compartment syndrome and ad-
ditional morbidities. All effort should be made to minimize is-
chemia time and all patients should be monitored for further
complications. Clinical diagnosis and surgical exploration may
be preferable instead of compartmental pressure recordings
and observation in selected cases.

To conclude, low clinical suspicion threshold for complica-
tions is essential for treating limb/life threatening situations.
Neural damage can be alleviated for minimal functional loss in
the long term if the diagnosis/treatment were done in a timely
fashion.
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