Case Report

Revascularization of post-traumatic leg amputation: a case report
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SUMMARY

There are few reports on lower extremity revascularization because of its high risks of general and local complications
as well as poor functional prognosis. However, revascularization of the traumatically amputated lower extremity is a
technically feasible surgical undertaking if there can be effective collaboration between the orthopaedic surgeon and
the vascular surgeon. Successful outcome is usually judged by functional achievements of the patient toward returning
to the preinjury level. Appropriate patient selection significantly increases the potential for obtaining a satisfactory
outcome. We report the successful revascularization of a near amputation of the right leg of a young man who was
knocked down accidentally by a speeding taxi leading to mangled and near amputation of his right leg. He underwent
successful revascularization and currently doing well, one year after the surgery. Successful revascularization is pos-
sible if indicated in less resource countries especially if there is an experienced team of vascular and orthopaedic
surgeons.
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INTRODUCTION

Revascularization of the traumatically amputated lower
extremity is a technically feasible surgical undertaking.
Successful outcome must be judged by the functional
achievements of the patient toward returning to the pre-
injury level. Appropriate patient selection significantly
increases the potential for obtaining a satisfactory out-
come. Patients in whom peripheral nerve injury precludes
return of sensation in the extremity or in whom severe
joint destruction will yield an immobile extremity will
have marginal results. The risks of revascularization, in-
cluding blood transfusions, sepsis, and prolonged hospi-
talization, must be weighted heavily against prosthetic
substitution as an alternative. However, replantation suc-
cessfully done provides a superior functional and cos-
metic outcome for the patient. Revascularization must
preserve adequate functional length and the durability of
the extremity must always be considered. Even in low
middle-income countries with less human resource, an
excellent result can be achieved if there can be effective
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collaboration between the vascular surgeon and the
trauma orthopaedic surgeon.

CASE REPORT

Twenty-one year old with no known chronic illness was
an un-helmeted motorbike rider who was knocked down
by a speeding taxi .The impact was mainly his right leg
which was trapped by the fender of the car resulting in
near amputation of the right leg and just partly hanging
by the Achilles tendon and bleeding profusely .He was
immediately rushed to the Accident and the Emergency
Centre of the Komfo Anokye Teaching Hospital in Ku-
masi, Ghana for management. He was conscious and alert
and well orientated on admission with Heart rate of 111
beats/minute, Blood Pressure of 114/70 mmHg, Respira-
tory cycle of 26 breaths /minute with SPO2 of 98% on
room air. His temperature was 35.7°C with a random
sugar level of 9.2mmol/l.
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On examination of the leg, there was near amputation of
the right leg which was barely hanging by Achilles ten-
don with bleeding.

The right foot was insensate and cold, with absent dorsa-
lis and posterior tibialis artery pulsations. There was
completely displaced transverse fracture of the distal
tibia and fibula (Figure 1). The MESS score (Mangled
Extremity Severity Score) was 7. (2 for Skeletal or soft
tissue injury: medium energy - multiple fractures; 3 for
Limb ischemia: 1 for Systolic BP > 90 mm Hg; 1 for Age
< 30 years). The injury was classified as type C and type
IV as per Gustilo and Byrd open tibial fracture classifica-
tion respectively. Other systems were normal. The ex-
tended focused assessment with sonography in trauma
(eFAST) was negative for haemoperitoneum, haemoperi-
cardium and haemopneumothorax. He was quickly resus-
citated with Intravenous fluids, anti-tetanus prophylaxis,
antibiotics and blood was taken for grouping and cross-
matching against four units of blood. Urgent blood inves-
tigation showed an Hb of 4.5g/dl, white cell count of
12.02x10%1, and platelets level of 237 x 10%1. Renal
function was within normal limits. He was then rushed to
theatre with consent taken for examination under anaes-
thesia and possible revascularization or amputation. Un-
der spinal anaesthesia, supine position and aseptic condi-
tions, there was a Grade IIIC Open fracture of the distal
third of the right tibia and fibula with near amputation,
the wound was moderately contaminated with moder-
ately crushed soft tissue at the fracture ends.

The posterior tibialis artery could not be visualized but
both the anterior tibialis artery and greater saphenous
vein were all completely transected, thrombosed and re-
tracted, however the Achilles tendon was intact. Wound
debridement and copious saline irrigation of the wound
and the amputation stumps was done. The tibia and fibula
were reduced by 7 cm to healthy margins and the fracture
ends were opposed, reduced and anule spanning external
fixator applied. The ends of the transected greater saphe-
nous vein were dissected free from the surrounding tis-
sue, the edges freshened, and a size 3 FG Fogarty embo-
lectomy catheter passed, and clots removed to ensure ad-
equate inflow and backflow. It was then flushed with a
500 IU heparin saline. This was followed with an end-to-
end repair with prolene 6/0 in a continuous single layer
fashion. The anterior tibialis artery which was throm-
bosed was also dissected free from the surrounding mus-
cles, securing adequate proximal and distal ends and the
edges were also freshened and a size 3 FG Fogarty em-
bolectomy catheter was passed both proximally and dis-
tally through to remove clots. Also flushed with 500 ITU
heparin saline flush to ensure effective inflow and back-
flow. The artery was then repaired in a single continuous
end-to-end anastomosis with prolene 6/0.
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The foot became warm immediately after the anastomo-
sis with adequate colour change. Capillary refill was less
than 3 seconds on table. The muscles were apposed gen-
tly with vicryl 2/0 and the wound was further irrigated
with warn saline. A vacuum drain was placed, and the
skin was closed in an interrupted fashion with nylon 2/0.

Figure 2 Three months post operatively, showing the
shortened limb with healed wound.
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The pin sites were dressed and bandaged. He had prophy-
lactic anticoagulation with low molecular weight hepa-
rin, Enoxaparin 40mg daily for seven days postopera-
tively and was discharged home twenty-five days after
surgery. The ischemic time from injury to revasculariza-
tion was 5 hours. A total of 4 units of red blood cells was
transfused intraoperatively and another two units of
blood postoperatively. Figure 2 shows the state of the
limb at three months. One year after the accident he has
good function and good sensibility in the sole of his foot.
Crutches were used for 6 months without weight bearing
and thereafter partial weight-bearing was allowed.

DISCUSSION

The common cause of lower limb injury is usually road
traffic accidents.! The management of traumatic amputa-
tion of lower limbs even if brought early to hospital is
either completion amputation especially in less resource
centres and middle income countries like ours or replan-
tation or revascularization if there is indication for sal-
vage surgery and there is local expertise. However am-
putation is 3 times more costly than salvaging proce-
dures.?

The salvage procedure of the lower limb from replanta-
tion or revascularization has limitations especially when
shortening of the limb is done which is required for a ten-
sion-free vascular anastomosis. Limb shortening affects
posture and function® The first macro-replantations had
low success rate because the initial wound debridement
was limited in order to restrict inequality in length be-
tween the lower limbs.**

A 7cm shortening of the leg was done for our patient and
this might have contributed to the successful take of the
revascularization. As noted by Joon et al,? the primary
goals of lower limb injury management especially for re-
plantation or revascularization are the maintenance of a
well vascularized extremity, skeletal continuity and lastly
the presence of a protective sensation with the intact in-
nervation to the plantar surface of the foot.? Therefore in
replantation or revascularization the presence of at least
one main arterial supply, one venous drainage and an in-
tact posterior nerve are mandatory for success. This, we
were able to achieve for our patient in whom we repaired
the anterior tibialis artery, greater saphenous vein and the
intact posterior nerve was helpful.

Moreover the main criteria to decide for replantation of
an amputated limb includes the patients age and the gen-
eral condition, the ischemic time and the level of injury,
type and extent of tissue damage which has various clas-
sifications such as the Byrd and the Gustilo Grading cri-
teria.® People over the age of 50 years generally have
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greater number of complications, and the worst progno-
sis. Associated multiple lesions (head trauma, internal or-
gan lesions), state of shock, cardiac problems or other
diseases such as diabetes etc., are contraindications of re-
plantation or revascularization. For the ischemic time,
even in the presence of good preservation of the distal
segment (cold ischemia), replantation time must not ex-
ceed 6 hours if segments contain large muscular masses.’
This not only guarantees limb survival but also avoids se-
vere post-operative complications such as cardiac or re-
nal failure. The extent of injury is classified according to
the MESS Score with scores less than 5 resulting in good
outcomes.® Though it must be stated that the decision to
amputate or re-implant or revascularize a limb should be
individualized. Our case was a young man who was sta-
ble on admission, not in shock, and happened to have
been brought to the hospital within 4 hours of the injury
and therefore qualifying for a successful revasculariza-
tion or salvage procedure. The results of various large se-
ries studies show that lower limb replantation is still
worthwhile even in less resource centres like ours, as ad-
vocated by Hierner et al.’ Hence every effort should be
put in place to salvage legs if possible, especially when
there is indication and there is availability of local exper-
tise.

CONCLUSION

Successful revascularization or replantation of a mangled
limb is possible, if indicated, in less resourced countries.
The success of the procedure would require an experi-
enced team of vascular and orthopaedic surgeons.
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