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Upper Limb Salvage of a Mangled Limb with 
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Abstract: Acute elbow dislocation complicated by arterial injury of upper limb is rare but 
serious injury. We present the case about destructive injury of brachial, ulnar, and radial 
arteries with an open posterior dislocation of the right elbow, and a 25cm long reversed 
bifurcated great saphenous vein graft was applied for arterial reconstruction. The patient had 
obvious distal pulses after the operation. Ten years’ follow-up showed the good function of 
the right arm. Using an extremely long vein graft for the upper limb arterial reconstruction is 
challenging but feasible and provides good results. 
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Introduction
Trauma has become a public health problem in the world,1 and vascular injury is 
a major component of this problem.2 The elbow is the second most commonly 
dislocated joint.3 Despite this, concurrent vascular injury is uncommon, but it could 
threaten the viability and the flexibility of the arm and hand.4,5

Due to the anatomic proximity, elbow dislocation may run the risk of concomitant 
arterial injuries. The brachial artery is most commonly injured, occasionally involving 
the radial and ulnar arteries.6 At a rough estimate, the arterial injury is occurred in 
5–13% of elbow dislocations, frequently encountered in the cases of open injuries.7,8

In this case report, we present a rare case about destructive injury of the brachial, 
ulnar, and radial arteries, with an accompanying open posterior elbow dislocation. We 
apply autologous vascular transplantation techniques to repair traumatic upper limb 
arteries. The destructive injury between the brachial, ulnar, and radial arteries was 
bridged by a 25cm long reversed bifurcated great saphenous vein. As we know, this is 
a novel case report where an autologous vascular transplantation technique was 
employed to repair very large arterial defect of upper limb with a long-term follow-up.

Case Presentation
A 35-year-old machinist on routine duty injured his right arm. He was a right-hand 
dominant man. This was an open injury and there was obvious arterial bleeding from 
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a 15cm long wound over the antecubital fossa. On admission 
to the emergency department, the dressing was removed and 
the pulsatile bleeding was not obvious. The patient received 
a tetanus booster and antibiotic treatment. He was also given 
opioids to ease the pain. The patient continued to receive 
intravenous infusion and blood transfusion. Right upper 
extremity examination revealed a large laceration to the 
antecubital fossa and adipose, muscle, nerve, blood vessels, 
and bone tissue exposed. There was also swelling in the right 
forearm. The hand was noticed to be cold and decreased 
capillary refill. The radial artery and ulnar artery pulsation 
were disappeared. Sensory and motoric loss persisted. The 
examination of the nerves was not able to be performed due 
to the injury. Radiographs showed the right elbow posterior 
dislocation, radius and ulna diaphyseal fractures and distal 
radial fracture. These fractures were remarkable for severe 
angulation and displacement (Figure 1). It was a Gustilo- 
Anderson type-IIIC open injury,9 the mangled extremity 
severity score (MESS) was 8.10

The patient then was taken to the operation room to 
explore the antecubital fossa in half an hour. A longitudinal 
machine direction incision about 25cm long was made over 
the antecubital fossa under the general anesthesia (Figure 2A). 

This patient had severe soft tissue, muscle, and nerve damage 
in the right forearm. The deep branch and the superficial 
branch of radial nerve were continuous but contused seriously. 
The median nerve was sheared off like a horsetail. The ulnar 
nerve was continuous. We performed debridement of all non-
viable tissue (including inactivated and necrotic muscles), 
removed foreign bodies. We rinsed the wound immediately 
with plenty of diluted iodophor and isotonic saline. The joint 
reduction was the first priority. Then a lightweight external 
fixator was applied at 90° to protect the elbow from excessive 
movement. Fractures of the radius were treated by reduction, 
internal fixation with locking plates. A 20cm longitudinal 
incision was made on the dorsal side of the right forearm to 
expose the ulna fracture. It was also treated by reduction and 
internal fixation (Figure 2D). With clear evidence of distal 
ischemia, angiography was omitted to expedite surgical 
exploration of the antecubital fossa. Operative exploration of 
the antecubital fossa showed a destructive injury of the bra-
chial artery, ulnar artery and radial artery and large arterial 
defect approximately 20cm in length. Direct suturing was 
impossible. After removing all bruised segments of the injured 
arteries, a 25cm long single reversed bifurcated great saphe-
nous vein graft was performed to restore arterial continuity, 

Figure 1 (A and C) X-ray demonstrated a posterior dislocation of the right elbow and fracture of radius and ulna. (B and D) Photographs above showed a massive 
musculoskeletal and neurovascular trauma with acute elbow dislocation.
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because of a combination of ease of access and suitability of 
the vessel (Figure 2B). The successful arterial reconstruction 
was evaluated by the return of distal pulses (Figure 2C). We 
provided sketches in Figure 3. Because of the risk of compart-
ment syndrome secondary to prolonged ischemia, substantial 
hemorrhage, and tissue reperfusion, prophylactic forearm fas-
ciotomies were performed. The time from injury to vascular 
repair was ten hours.

For postoperative management, the right elbow was 
fixed in place for four weeks. Then a limited range of motion 
from 20 to 100 degrees of flexion accompanied by phy-
siotherapy for two weeks until the removal. Additional 
surgery was performed in the following years, including 
revision of fasciotomies, nerve repair (end to side neuror-
rhaphy of median nerve stump with ulnar nerve), tendon 
repair, further wound debridement, scar organization excise 

A B C D

Figure 2 (A) A longitudinal machine direction incision about 25cm long was made over the antecubital fossa. (B and C) Intraoperative photographs before and after the 
reconstruction. (D) X-ray showed the internal fixation of fractures.

A CB

Figure 3 Diagrammatic sketch of this operation. (A) Select suitable saphenous vein. (B) Reverse. (C) Transplant.
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(skin soft-tissue expansion technique) and internal fixation 
removal (Figure 4). These surgeries were also key steps to 
get a good functional outcome. A timeline from the time of 
injury to the final surgery was listed in Figure S1.

One year after the injury, the patient was able to use his 
fingers correctly. Two years after the injury, his hand func-
tion recovered well under the guidance of subsequent reha-
bilitation protocol and having S3 sensibility score on the 
thumb, index, and middle finger, S4 sensibility score on the 
ring finger and little finger by the evaluation standard of 
British Medical Institute. The patient has been followed for 
10 years clinically. Although he was unable to return to his 
original occupation, he found an alternative employment. He 
was very satisfied with this limb salvage surgery. In the final 
outcome evaluated by Mayo elbow performance score 
(MEPS) was 90 which was considered excellent. The 
range of motion at the elbow joint had gradually improved 
with physical therapy. The movement of his right elbow was 
from 20 degrees of elbow extension to 100 of elbow flexion 
with slightly joint instability (Figure 5). Without any symp-
toms of impaired vascularity and confirmed by US Doppler. 
The hemodynamics of the reconstructed artery showed no 
signs of stenosis or aneurysm (Figure 6).

Discussion and Conclusion
The clinical diagnosis of upper limb arterial injury in the 
patient with acute elbow dislocation obvious because of 
the local signs of physical injury, distal pulse deficits, and 

sensory and motor deficits associated.11 Urgent operation 
is necessary.12,13 As a delay in operation is related to 
a poorer outcome.14

Some researchers have acquired a successful outcome 
with simple ligation of upper limb arterial lacerations 
following elbow dislocations to increase the pressure in 
the collateral circulation and gained satisfied results.15 

These researchers attribute these satisfied results without 
vascular reconstruction to the extensive collateral anasto-
moses about the elbow. Although the collateral circulation 
around the elbow is deemed plentiful, Louis et demon-
strated in cadaveric experiments that when the elbow dis-
location was associated with arterial injury, the collateral 
vessels were disrupted in most cases.16 Besides, other 
researchers noted the complications of cold intolerance, 
numbness, ulcer, and gangrene after simple ligation of 
main upper limb arterial lacerations. They recommended 
immediate surgical exploration and rebuild the main 
arteries about the elbow.17–19 These findings have led to 
an intense debate regarding the best operation to treat 
these rare injuries. We believe vascular reconstruction 
must be essential because collateral circulation around 
the elbow is always disrupted after severe injury. Arterial 
reconstruction is believed to reduce the risk of delayed 
complications mentioned above.

Satisfactory emergency surgical management includes 
reduction of the elbow dislocation, fracture reduction and 
fixation, arterial reconstruction. We use different arterial 

A

C

B

D

Figure 4 (A and B) Intraoperative photographs showed the scar organization excise (skin soft-tissue expansion technique). (C) Nerve repair (end to side neurorrhaphy of 
median nerve stump with ulnar nerve). (D) Postoperative photo.
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reconstruction techniques according to the location, type 
and degree of arterial injury. Techniques for arterial recon-
struction have included direct anastomosis of the two 
lacerated vascular ends, venous grafting with a reversed 
saphenous vein, and artificial vascular graft. Primary 
reconstruction of the vessel is preferable. If the defect 
between two ends of vessels is too large to access should 
be bridged with autogenous tissue or artificial vascular 
graft. As far as we are concerned, at the brachial artery 
bifurcation where end-to-end anastomosis is not possible, 
saphenous vein graft interposition is the first choice to 
maintain arterial continuity. The operation also includes 
repair the soft tissue and release the pressure on the 

nerves. Venous reconstruction is not compulsory, because 
there are usually enough collateral vessels. Fasciotomy 
may be necessary in patients with elevated compartment 
pressure, severe soft tissue injury, or ischemia for more 
than 4 hours.20

The successful treatment of the main artery injury 
can be life-saving. At the same time, allowing limb 
salvage and restoration of function. Reported rates of 
reconstructive major blood vessel thrombosis exceed 
50% and a defect of the brachial artery longer than 
10cm is extremely large and possibilities for revascular-
ization are decreased.21 Late complications include ana-
stomotic stenosis and graft thrombosis. By happy 

Figure 5 (A–F) The photographs showed good functional results 10 years after the injury. (G) Wound healing of saphenous vein donor area.

A B C

D E F

Figure 6 (A–C) The US Doppler result after reconstruction of the brachial, ulnar, and radial arteries via saphenous. (D–F) Left arm contrast.

International Journal of General Medicine 2020:13                                                                      submit your manuscript | www.dovepress.com                                                                                                                                                                                                                       

DovePress                                                                                                                       
1239

Dovepress                                                                                                                                                               Liu et al

http://www.dovepress.com
http://www.dovepress.com


coincidence, after several operations, this patient demon-
strates a successful long-term result of early reconstruc-
tion of the brachial, ulnar, and radial arteries using the 
extremely long bifurcated saphenous vein as an interpo-
sition autograft. The new venous conduit is free-flowing. 
There was also no sign of dilation or aneurysm degen-
eration. During the 10 years’ follow-up, the patients had 
normal vascular examinations, and the range of motion 
of right elbow was slightly limited.

Einstein once said, “In the middle of difficulty lies 
opportunity.” The authors made appropriate decisions 
leading to the operation of using an extremely long bifur-
cated saphenous vein for the upper limb arterial recon-
struction. This operation is challenging but feasible and 
provides good results. With no implants and no immuno-
suppressive regimen needed, this operation also provides 
an excellent outcome.

In summary, the elbow dislocations are common and 
their association with main artery injuries is rare. Time is 
directly related to the outcome. Knowing the most effec-
tive treatment can be limb-saving.22 For very large arterial 
defect, especially at the brachial artery bifurcation where 
end-to-end arterial anastomosis is not possible, the appli-
cation of an extremely long reversed bifurcated great 
saphenous vein as a vascular graft is feasible.
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