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Limb salvage in acute upper extremity ischemia and compartment syndrome 
using negative pressure wound therapy 

Negatif basınçlı yara tedavisi kullanılarak akut üst ekstremite iskemisi ve kompartıman 
sendromunda ekstremite korunması  
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ABSTRACT 

Vascular trauma involving major arteries requires urgent intervention to prevent limb loss and systemic 

complications. This case report presents a 35-year-old male with acute upper extremity ischemia, 

complete motor and sensory deficiency, and compartment syndrome following multiple sharp injuries. 

Emergency surgery included brachial artery repair with saphenous vein graft interposition and 

fasciotomy. NPWT was utilized postoperatively to manage the fasciotomy site, leading to successful 

wound closure without grafting. Early rehabilitation facilitated motor and sensory recovery. This case 

underscores the importance of NPWT and fasciotomy in the management of complex vascular trauma 

cases. 

Keywords: Vascular trauma, brachial artery repair, saphenous vein graft, negative pressure wound 
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ÖZ 

Majör arterleri içeren vasküler travmalar, ekstremite kaybını ve sistemik komplikasyonları önlemek 

amacıyla acil müdahale gerektirir. Bu olgu sunumunda, çoklu kesici alet yaralanma sonrası akut üst 

ekstremite iskemisi, tam motor ve duyu kaybı ile kompartman sendromu gelişen 35 yaşında bir erkek 

hasta sunulmaktadır. Acil cerrahi girişim kapsamında safen ven grefti ile brakiyal arter onarımı ve 

fasyotomi uygulanmıştır. Fasyotomi sahasının postoperatif yönetiminde negatif basınçlı yara tedavisi 

(NPWT) kullanılmış ve greftleme gereksinimi olmaksızın başarılı yara kapanması sağlanmıştır. Erken 

rehabilitasyon motor ve duyu fonksiyonlarının iyileşmesini kolaylaştırmıştır. Bu olgu, kompleks vasküler 

travma olgularının yönetiminde fasyotomi ve NPWT’nin önemini vurgulamaktadır. 

Anahtar Sözcükler: Vasküler travma, brakiyal arter onarımı, safen ven grefti, negatif basınçlı yara 

tedavisi (npwt), kompartman sendromu 

INTRODUCTION 

One of the most common causes of emergency 

department admissions for vascular trauma is 

sharp injuries. The severity of trauma depends on 

the affected vascular structures, the extent of 

hemorrhage, and the presence of multiple injury 

sites (1). In such cases, the primary objective is to 

stabilize the patient’s condition and control 

bleeding. However, if bleeding can be managed, 

emergency surgery may be necessary to preserve 

the affected limb. 
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Compartment syndrome is defined as a condition 

in which increased pressure within a closed 

muscle compartment compromises circulation and 

tissue function (2). It arises due to edema and 

hemorrhage, leading to secondary circulatory 

insufficiency. Although commonly associated with 

crush injuries, it can also develop following acute 

limb-threatening ischemia, necessitating urgent 

intervention to restore tissue perfusion. 

Negative pressure wound therapy (NPWT) has 

been widely used for the management of chronic 

wounds and postoperative healing defects (3). 

More recently, it has been successfully performed 

in fasciotomy closure as an alternative to 

traditional skin grafting. 
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The purpose of this study is to present a case of 

acute upper extremity ischemia and associated 

compartment syndrome in a patient with multiple 

sharp injuries, along with its surgical management 

utilizing NPWT. 

CASE REPORT 

A 35-year-old male was brought to the emergency 

department in poor general condition following a 

sharp injury. On arrival, his Glasgow Coma Scale 

score was 12, blood pressure was 85/45 mmHg, 

and heart rate was 134 bpm. Due to active arterial 

bleeding, a tourniquet was performed on his right 

upper extremity, and two units of erythrocyte 

suspension were transfused. Computed 

tomography angiography revealed the absence of 

arterial circulation in the right upper extremity. 

Physical examination demonstrated a contracted 

arm, complete motor and sensory deficits, and 

absent pulses. 

The patient underwent emergency surgery under 

general anesthesia. Due to the contracted arm, 

proper positioning with an extended limb was not 

possible (Figure-1A). Intraoperatively, the brachial 

artery was found to be transected entirely at the 

proximal humerus. The vessel was identified both 

proximally and distally, followed by systemic 

heparinization and clamping. A saphenous vein 

segment was harvested and used for interposition 

grafting to restore arterial continuity. Concurrently, 

it was noted that the radial nerve was completely 

severed, and the median nerve exhibited 

abrasion. The orthopedic team performed nerve 

repair. 

Postoperatively, despite limb revascularization, 

radial and ulnar pulses remained absent at the 

wrist, with increased forearm pressure suggestive 

of compartment syndrome. Intraoperative 

exploration of the forearm compartments 

confirmed the diagnosis, prompting an immediate 

fasciotomy. The skin was incised to the mid-

forearm level, and the fascia was released to near 

the wrist. The fasciotomy site was left open while 

other surgical wounds were closed in layers. 

Daily wound assessments initially revealed 

significant edema at the fasciotomy site, managed 

with gauze dressings (Figure-1B). On 

postoperative day 3, as edema subsided, NPWT 

was initiated at a pressure of 60-80 mmHg. Three 

NPWT sessions were performed every three days, 

with no evidence of infection. The patient was 

maintained on intravenous antibiotic therapy 

throughout this period. Ten days postoperatively, 

with adequate granulation tissue formation, wound 

closure was deemed feasible (Figure-1C). Under 

local anesthesia, the wound edges were debrided 

and approximated using 2/0 polypropylene 

sutures without excessive tension (Figure-1D). 

The patient's anticoagulation and antiplatelet 

therapy regimen consisted of low-molecular-

weight heparin (100 U/kg, 2x1 SC) and 

acetylsalicylic acid (100 mg, 1x1 PO) until 

discharge after the initial surgery. Following 

discharge, the patient continued treatment with 

acetylsalicylic acid (100 mg, 1x1 PO). 

Postoperative rehabilitation was initiated and 

continued throughout the recovery period. Motor 

and sensory function showed notable 

improvement compared to the preoperative state, 

with the ability to perform fundamental hand 

movements, including opposition. The patient was 

discharged with a clean wound and no circulatory 

deficits. (Figure-1E) No complications have been 

observed post-discharge. The patient continued to 

receive outpatient follow-up after discharge, and 

computed tomography (CT) scans performed two 

years later showed that the vascular structures 

remained patent. (Figure-2) 

 
Figure-1. 

A: The intraoperative image showing that the arm could not be fully extended due to contraction. 
B: Early postoperative image showing the arm with significant edema following fasciotomy  
C: Before closure, a reduction in edema and the presence of granulation tissue are observed in the arm. 
D: Post-closure image of the fasciotomy wound in the arm under local anesthesia. 
E: Wound sites one month after treatment. 
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Figure-2. CT angiography image at the 2-year follow-up 

DISCUSSION 

Vascular trauma, particularly sharp injuries to 

major arteries, poses a significant challenge due 

to the immediate risk of exsanguination and 

ischemic damage (1). The brachial artery is the 

most injured upper extremity artery, and its 

disruption often results in critical ischemia, 

necessitating urgent revascularization. In this 

case, rapid diagnosis and intervention were 

crucial in restoring blood flow and preventing 

irreversible ischemic injury. 

Compartment syndrome is a severe complication 

of vascular trauma that arises from increased 

intra-compartmental pressure following ischemia-

reperfusion injury or hematoma formation (4). 

Early recognition and timely fasciotomy are 

essential to prevent permanent neuromuscular 

dysfunction. In this patient, the rapid progression 

of compartment syndrome necessitated urgent 

decompression, which was effectively managed 

with fasciotomy. 

Negative pressure wound therapy (NPWT) has 

revolutionized the management of open wounds 

by promoting granulation tissue formation and 

reducing bacterial colonization (5). Traditionally, 

large fasciotomy defects required skin grafting for 

closure. However, in recent years, NPWT has 

emerged as a viable alternative, facilitating 

primary closure in many cases without the need 

for grafting. In this case, NPWT not only supported 

wound healing but also allowed for delayed 

primary closure without complications. 

The choice of NPWT pressure is crucial, 

particularly in extremities where excessive suction 

may compromise microcirculation. In this case, 

NPWT was applied at 60-80 mmHg, which 

facilitated adequate wound healing while 

minimizing the risk of tissue ischemia. Studies 

suggest that lower pressures in extremity wounds 

improve granulation tissue formation while 

reducing complications such as pain and impaired 

perfusion (5). 

Nerve injuries are frequently encountered in 

association with vascular trauma, particularly 

when major nerves course adjacent to injured 

arteries. The complete transection of the radial 

nerve and abrasion of the median nerve in this 

case underscores the importance of a 

multidisciplinary approach. Early nerve repair 

enhances the potential for functional recovery, 

highlighting the necessity of close collaboration 

between vascular and orthopedic surgeons (6). 

Rehabilitation plays a crucial role in functional 

recovery following vascular and nerve injuries. 

Early mobilization and physiotherapy are essential 

in preventing joint stiffness and promoting 

neurovascular recovery. The improvement in 

motor and sensory function observed in this 

patient underscores the benefits of a structured 
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rehabilitation program initiated in the early 

postoperative period (6). 

Overall, this case illustrates the complex interplay 

between vascular injury, ischemia, compartment 

syndrome, and nerve damage. The successful 

outcome was facilitated by prompt surgical 

intervention, the judicious use of NPWT, and early 

rehabilitation. Future studies are needed to further 

explore the long-term outcomes of NPWT in 

fasciotomy closure and its potential role in 

improving limb salvage rates in severe vascular 

trauma cases. 

CONCLUSION 

This case highlights the critical importance of early 

recognition and prompt surgical intervention in 

vascular trauma associated with compartment 

syndrome. Timely revascularization, fasciotomy, 

and the integration of NPWT contributed to a 

successful outcome with limb salvage and 

functional recovery. The use of NPWT in 

fasciotomy closure has demonstrated significant 

benefits, including improved wound healing and 

reduced need for skin grafting. 

Multidisciplinary collaboration between vascular, 

orthopedic, and rehabilitation teams was essential 

in optimizing patient care and functional 

outcomes. Early nerve repair and structured 

rehabilitation played crucial roles in enhancing 

motor and sensory recovery, underscoring the 

importance of comprehensive postoperative 

management. 

Future studies should further investigate the long-

term effects of NPWT in fasciotomy management 

and explore strategies to improve nerve 

regeneration following vascular trauma. This case 

supports the growing evidence that NPWT is a 

valuable tool in complex wound management and 

limb salvage strategies. 
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