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INTRODUCTION 

Compound fractures involving shaft of humerus with 

brachial artery injury is a very rare combination. Patients 

with such injuries can land up with either amputation or 

infection. Amputation rates as low as 4% have been 

reported with isolated arterial injuries, although rates as 

high as 61% have been seen when combined vascular, 

skeletal and soft tissue injuries are present.
1-3

 We are 

presenting such a case which was managed with 

multidisciplinary approach and limb salvage achieved. 

The purpose of this presentation is to share our 

experience and knowledge of management of compound 

grade III C fracture shaft of humerus and its results and 

comparing with literature. 

CASE REPORT 

A 56 year old female patient with history of Road Traffic 

Accident presented to our emergency department after 

three hours of sustaining injury. The patient was 

conscious and haemodynamically stable. Local 

examination of left upper limb revealed lacerated wound 

(Figure 1) measuring 3 × 2 × 1 cm overlying the brachial 

artery in the middle third – distal third junction of left 

arm. Distal pulses could not be felt. There was no 

neurological deficit. X ray (Figure 2) showed 

comminuted fracture shaft of humerus. The patient also 

had compound Grade I fracture both bone left leg.  

Immediate colour doppler revealed triphasic flow in 

axillary, brachial and radial arteries. The ulnar artery 
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showed biphasic flow. Immediately patient was shifted to 

OR and wound debridement along with modular external 

fixator stabilization of the fracture (Figure 3) was done. X 

ray (Figure 4) showed good alignment of the fracture. 

 

Figure 1: Wound on the anteromedial surface of arm. 

 

Figure 2: X ray showing comminuted fracture shaft of 

humerus. 

 

Figure 3: Modular external fixator insitu. 

 

Figure 4: X-ray showing good alignment of fracture. 

 

Figure 5: Fixation and bone grafting. 

 

Fig 6: X-ray showing plate insitu. 
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Colour doppler done after skeletal stabilization revealed 

low velocity biphasic flow in radial, ulnar and brachial 

arteries. Colour doppler on second day revealed low 

velocity biphasic flow in brachial artery at its bifurcation, 

and monophasic flow in radial and ulnar arteries. CT 

angiogram on day three revealed no contrast 

opacification in lower two-thirds of brachial artery, and 

reformatted flow in radial and ulnar arteries. 

 

 

Figure 7: Complete transection of brachial artery. 

 

Figure 8: Thrombectomy using Fogarty’s catheter. 

Now the vascular surgeon was prompted to explore the 

brachial artery. Internal fixation of the fracture along with 

bone grafting was done first (Figure 5 and 6), followed 

by vascular procedure. The brachial artery was found to 

be completely transected at its middle third lower third 

junction (Figure 7). Thrombectomy was done using 

Fogarty’s catheter (Figure 8). End to end anastamosis of 

brachial artery was done.  

IV infusion of inj.Heparin (15,000 IU in 500 ml of 

normal saline at 13 drops/min) was administered for the 

next 4 days. Colour Doppler done on sixth post-operative 

day revealed no flow in brachial artery along with 

triphasic flow in ulnar artery and no flow in radial artery. 

After 6
th

 post-operative day, anticoagulants were given 

orally. (T.acitrom 2 mg od, T.Aspirin 75 mg od and T. 

clopidogrel 75 mg od). The elbow was mobilized after 

suture removal. 

RESULTS 

Colour doppler done after 6 weeks of vascular repair 

revealed no flow in brachial (distal to the site of repair) 

and radial arteries and biphasic flow in ulnar artery. 

Digital Subtraction Angiography done at this stage 

showed no opacification in brachial artery distal to the 

origin of profunda brachii artery. Collaterals were seen in 

the cutaneous and intramuscular compartments of arm. 

Ulnar artery was opacified with contrast (indicating flow) 

(Figure 9). 

 

Figure 9: Image of digital substraction angiography 

showing flow through collateral circulation. 

DISCUSSION 

Ischemia after vascular injury can occur due to either 
transection of vessel or intravascular thrombosis or both. 
Incidence of brachial artery injury is the third most 
common (20%) arterial injury after popliteal and femoral 
arterial injuries.

4
 

According to Ekim et al, beyond a golden period of 6 to 8 
hours after ischemia, ischemia reperfusion injury will 
endanger the viability of the limb.

5
 Moini et al studied 27 

patients with delayed presentation of 31±3 hours after 
brachial artery injury in whom brachial artery repair was 
done and 26 limbs were salvaged.

6
 They encountered 

ischemic nerve injuries in 20% of patients. They 
concluded that arterial repair is recommended even after 
the golden hour has lapsed, due to the possibility of 
revascularization because of extensive collateral 

circulation. 
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Krishnan et al studied 45 patients with delayed 
presentation of 25+/- 4 hours after vascular injury 
involving upper and lower limbs in whom vascular repair 
was done and 89% of limbs were salvaged.

4
 Functional 

outcome was influenced more by the nature and pattern 
of injury rather than ischemic time. They concluded that 
early detection and revascularisation is important but 
delayed revascularisation also produces acceptable 

salvage outcomes. 

Degree of ischemia after brachial artery injury depends 
on whether the injury is proximal or distal to profunda 
brachii. The infrequent need for amputation was probably 
related to the rich collateral circulation in the upper limb 

particularly in injuries distal to profunda brachii. 

Several studies show that the survival of the limb in cases 
with transection or thrombosis of any major artery of 
upper or lower limbs is possible due to extensive 
collateral circulation around the injured arteries.

4,5,7,8
  In 

our case also, the limb survived because of collateral 

circulation through the profunda brachii artery. 

There is a controversy whether to perform vascular repair 
followed by bony stabilization or vice versa. The 
standard recommendation is for vascular repair to precede 
fracture management.

5,9
 With an unstable bony injury, 

fracture fixation is done prior to vascular repair.
10

 

External fixation has been increasingly preferred to 
stabilize the fracture.

5,10
 The advantages of external 

fixation are a) less operative time b) less tissue 
destruction c) less potential for infection in contaminated 

wound d) it allows daily debridement and irrigation. 

Among the various investigations to diagnose vascular 
injury, angiography is the gold standard.

7
 However, this 

has its own disadvantages like time delay in shifting the 
patient to radiology department, expensive, etc. The 
alternative is doppler USG which has sensitivity of 95% 
and specificity of 92%. The easy availability and non-
invasive nature are considered as the advantages of this 
procedure. However, Doppler USG may show flow in the 
vessel distal to injury, whereas CT angiogram in the same 
patient may show cutting of flow at level of injury. This 
is because of collateral circulation. In our case also, we 

encountered a similar vascular flow pattern. 

Therefore many studies have recommended arterial repair 
even after the patient presents after golden time of 6 
hours, provided there is no evidence of gangrene.

4,6,10 

CONCLUSION 

In patients presenting after the critical golden time of 
vascular injury, performing vascular repair along with use 
of systemic anticoagulants (and fasciotomy, if necessary) 

can salvage several limbs from amputation, due to the 
presence of collateral circulation. Moreover time should 
not be wasted in doing several diagnostic tests, which 
will only prolong the ischemia time. 
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