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CASE REPORT

Introduction: 
Vascular injuries following trauma constitute a 
common and potentially preventable cause of 
morbidity and mortality1. Th ey occur in 1-2% of 
all trauma patients and have a mortality rate of 
more than 25%2. Vascular injuries of the upper 
extremity represent approximately 30% to 50% 
of all peripheral vascular injuries. Th e majority 
of injuries are to the brachial artery, and more 
than 50% of injuries are due to penetrating trau-
ma3. In recent years, the limb salvage rate has 
reached nearly 100% because of early transport 
of patients to the hospital, early diagnosis, in-
creased surgical experience, and developments 
in the treatment of hypovolemic shock and the 
use of antibiotic therapy4. Th is case report de-
scribes salvage of upper limb in a young male 
with vascular trauma detected per-operatively 
aft er immediate wound exploration indicated 
for muscle repair.

Case report:
A young male, 23 year of age, got his right arm 
injured accidently from a grinder blade in May 
2014. He was brought in accident and emergen-

cy department within half an hour of injury. Pa-
tient was evaluated according to ATLS protocol 
and he was found in hypovolemic shock. Th ere 
were pain and profuse bleeding from a trans-
verse wound on anterior aspect of right arm, 
above the cubital fossa.

Distal neurological function was intact but 
brachial, radial and ulnar pulses were feeble bi-
laterally as patient was in hypovolemic shock. 
Extensive fl exor muscles injury were obvious 
on clinical  examination but brachial artery in-
jury  was not suspected on physical examination 
as there were no hard and soft  signs of vascular 
injury on wound examination and  distal pulses 
of upper limbs were feeble bilaterally because of 
shock. Facilities for Doppler ultrasound and an-
giography were not available. Patient was resus-
citated along with primary adjuncts and shift ed 
to emergency operation theater for wound man-
agement where wound was explored under gen-
eral anaesthesia within 2 hours of injury. 

Peroperatively, extensive injury of fl exor muscles 
was found and multiple small fragments of grind-
er blade were removed from the wound. Brachial 
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artery injury was also incidentally recognized 
by identifying injured proximal and distal ends 
of artery which were held apart from each other 
and the proximal end of artery was pulsating, 
constricted and not bleeding at all initially. No 
major nerve injuries were identifi ed. Both in-
jured ends of brachial artery were explored until 
uninjured arterial wall was apparent. Ends of bra-
chial artery were resected to get healthy ends for 
vascular anastomosis aft er taking proximal and 
distal vascular control. An end to end primary 
vascular anastomosis was not possible because 
a wide gap was present between healthy arterial 
ends. Th e arterial circulation of right arm was re-
stored by bridging the gap between proximal and 
distal injured ends of brachial artery with use of 
reverse saphenous vein graft , approximately 4cm 
in length, [taken from right thigh of patient] with 
interrupted 6/0 non absorbable polypropylene 
sutures (Figure 1). 

Intraoperatively good volume ipsilateral distal 
pulses were palpable just aft er venous graft ing. 
Hemostasis secured by ligating small veins. In-
jured fl exors muscles of arm were also repaired 
over the vein graft  with absorbable sutures. Skin 
wound margin was left  open. Fasciotomy of 
right forearm was also performed and back slab 
applied aft er wound dressing. Intra and post-
operative antibiotics, and prophylactic dose of 
heparin for one day only, were injected. Post-
operative wound dressings and right arm exer-
cises started at regular basis and patient had pal-
pable good volume distal pulses and granulating 
wound in follow up visits (Figure 2).

Discussion:
Usually vascular injury is suspected when there 
are hard and soft  signs. Th e patients with hard 
signs are explored immediately and with soft  
signs are subjected to investigations like dop-
pler scan or arteriography to detect any vascular 
injury 5. Doppler ultrasonography of the upper 
extremity has been shown to be as specifi c and 
sensitive as arteriography in detecting brachial 
artery injuries4. Arteriography may be helpful if 
there are multiple sites of injury.

In our case, no hard and soft  signs were present. 
Based on these observations, neither wound ex-
ploration nor doppler ultrasonography or angi-
ography was indicated. We planned an explora-
tion of wound as muscle injury was evident and 
it was bleeding profusely. An immediate wound 
exploration (with the aim to be with 4 hour win-
dow) was carried out as the mode of injury was 
highly suggestive of vascular trauma. Explora-
tion revealed multiple fragments of metal inside 
the tissue along with brachial artery injury. .

In the emergency, end-to-end anastomosis is 
preferable in injuries distal to axillary artery in 
upper limb and should be performed without 
tension or damage to major collateral vessels 6. 
Saphenous-vein interposition graft  is the next 
best choice, because it has bett er patency rates 
and bett er resistance to infection compared 
with synthetic graft s 7.Th e sequence of repair of 
multiple injuries to the extremity begins with 
arterial revascularization followed by skeletal 
stabilization and nerve and tendon repair. Com-
partmental edema or contusion can impair ve-
nous drainage and arterial fl ow and can cause 
pressure injuries to the nerves 8.Our patient 
underwent primary fasciotomy of the forearm. 
Fasciotomy for trauma is most effi  cacious when 
performed early. However, when performed 
late, it results in similar rates of limb salvage as 
compared with early fasciotomy but at the in-
creased risk of infection 9.

During the last 20 years, amputation associ-
ated with extremity arterial injuries has reduced 
considerably owing to advances in diagnostic 
techniques, the use of antibiotic therapy and 

Figure 1: Placement of reverse saphenous vein 
graft  between proximal and distal ends of bra-
chial artery with interrupted 6/0 non absorbable 
polypropylene sutures.

Figure 2: Healing of wound aft er reverse sa-
phenous vein interposition graft . Th e graft  is 
covered with fl exor muscles of arm and the skin 
margin is left  opened.
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increased surgical experience10. For the preven-
tion of complications, revascularization should 
be completed within the critical ischemic time 
i.e. 4 hours for proximal injuries and 12 hours 
for distal injuries. Revascularization methods in-
clude resection and primary repair or resection 
with an interposition graft . Th e complication 
rates for the surgery ranges from 10-18% which 
include infection, secondary hemorrhage, em-
bolization and graft  failure 11.  

In our case savior was the time factor i.e. imme-
diate exploration within the fi rst 4 hours. During 
surgery we also observed a good fl ow of blood 
from distal end of injured vessel which can be 
explained due to good collateral fl ow.

Conclusion:
Th e hard or soft  signs help in early detection of 
vascular injury but they may not be evident in 
all the case. Th e wound with penetrating trauma 
and extensive muscle injury should be explored 
as early as possible even if hard or soft  signs are 
not present, keeping in mind the possibility of 
vascular injury. Surgeons should also be well 
prepared for repair of unexpected vascular in-
jury during wound exploration.
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