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Advances in the Management of Acute Popliteal Vascular

Blunt Injuries
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This report evaluates critical points in the management of 30 consecutive
blunt traumatic popliteal vascular injuries. All arterial injuries were
diagnosed both clinically and by Doppler and PVR examinations. Twenty-
eight of the 30 arterial reconstructions required interposition bypass grafts,
nine of which were PTFE and the remainder were autogenous saphenous
veins. In 19 patients the distal anastomosis was made to the distal popliteal
artery and in nine patients to the tibial-peroneal arteries. In ten patients in
whom limb survival was threatened, the ischemic time was shortened by the
use of temporary Silastic shunt for rapid restoration of arterial flow. Nine
patients had associated venous injuries which were repaired. Nine of the first
14 patients required fasciotomy but the last 16 patients were treated with
hypertonic mannitol and only two of them required fasciotomy. There were no
amputations, but in four limbs there were functional losses. In spite of the
more extensive damage of blunt trauma, prompt and aggressive management
aided by vascular laboratory tests, indwelling shunt, and hypertonic mannitol
is rewarded with preservation of limbs following acute popliteal vascular

injuries.

Distal extremity injuries have assumed almost epi-
demic proportions in the United States today because of
motorcycle and other vehicular injuries. Severe blunt
trauma to the region of the knee is notorious for produc-
ing limb-threatening vascular injury (7, 8, 10, 12). De-
spite the awareness of this fact, and improvements in
resuscitation and transportation and vascular surgical
techniques, perigeniculate vascular injuries continue to
be responsible for the highest rate of post-traumatic leg
amputations. In recent published series, the limb loss
rate following popliteal vascular injury has been as high
as 42% (2, 3, 5, 9, 11, 16, 20). But it has been difficult to
dissect out the results and the significance of blunt
traumatic popliteal vascular injuries since reports of
blunt and penetrating trauma are mixed together in the
literature. Furthermore, this rate is higher following
blunt trauma than penetrating trauma, probably because
of the more extensive nature of the injuries (15, 20). It
is well recognized that rapid restoration of pulsatile blood
flow is essential in the prevention of functional and
structural limb loss and the principal cause of therapeutic
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failure is delayed recognition of the vascular lesion and
restoration of pulsatile flow to the distal limb (4, 6, 12,
14). This report evaluates our experience and critical
points in the management of 30 consecutive blunt trau-
matic popliteal vascular injuries which have been treated
at the Regional Trauma Center at Albany Medical Cen-
ter Hospital over the past 5 years.

MATERIALS AND METHODS

During the 5-year period 1979-1984, 30 consecutive patients
with vascular injuries to the region of the knee were treated at
the Albany Medical Center Hospital. Twenty patients had
condylar fractures, seven had dislocations of the knee, and
three had no discernible skeletal injuries. Their vascular inju-
ries were caused by direct crushing injury to the back of the
knee. The time interval between injury and management varied
from 2 to 18 hours. The patients whose treatment was delayed
were usually seen initially in an outlying hospital and trans-
ferred to the regional trauma center subsequently. Beyond the
4- to 6-hour period of acute ischemia, clinical signs of severe
ischemia of the limb such as loss of voluntary motion and
sensation, muscle tenderness, and ankle fixation were most
apparent. Ten of the 30 patients showed some or all of these
signs.

Upon their arrival in the Emergency Room all patients were
handled in the Trauma Room and other systemic injuries were
evaluated simultaneously with their limb injuries. Clinical ex-
amination included pulse-palpation, capillary filling, tempera-
ture, and evaluation of motor and sensory functions. These
observations were supplemented by vascular physiologic ex-
aminations including Doppler ultrasound examination of the
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distal arterial tree as well as segmental Doppler pressures and
PVR tracings. Any decrease in Doppler signal or ankle pressure
by greater than 20 mm Hg and abnormal PVR wave forms were
considered to be diagnostic of arterial injury. The combination
of clinical examinations and vascular laboratory testing accom-
plished the diagnosis of arterial vascular injury in all patients.

In 14 patients, preoperative artriography was performed.
These patients did not have profound ischemia and they were
seen in the Trauma Room within 4 hours of the accident. On
the average the angiographic study required 2 hours and only
in four of the 14 patients was new information gained: in one
patient it showed normal vessels distal to the occlusion; in a
second it showed a distal clot at the trifurcation of the popliteal
artery; in a third there were two areas of occlusion, i.e., popliteal
and anterior tibial arteries; and in the other patient it showed
arterial continuity but the presence of a traumatic false aneu-
rysm. In all other patients angiography showed complete occlu-
sion of the artery without visualization of the distal runoff.

There were nine females and 21 males in this series. Ages
ranged from 14 to 56 years (average, 36 years). Half of these
patients had multiple injuries. Three patients had near-total
amputation of the limb and one of these patients also had
injury to the adjoining nerves. In two of the three patients with
near-total amputation, orthopedic stabilization was obtained
before definitive restoration of circulation. In three other pa-
tients, orthopedic immobilization of fracture was done first in
outlying hospitals and when the pulse did not return the
patients were referred for further evaluation. In all other pa-
tients, the vascular injuries were repaired before the fracture
fixation.

Twenty-eight of the 30 arterial reconstructions required by-
pass or grafts because of extensive tissue destruction. More
than 3 cm of the artery was lacerated in each patient and in 21
of the 30 vascular injuries there was complete transection of
the artery. In nine patients, 6-mm thin-walled PTFE was used
as graft material and in the remainder of the patients autoge-
nous saphenous veins were used. In five of 19 patients the
saphenous vein was used in situ as a remote bypass around the
area of the popliteal vascular injury (Fig. 1). In these five
patients, prior Doppler examination of the venous system con-
firmed the integrity of the popliteal vein in the region of the
injury. The remaining 14 had excised reversed saphenous vein
bypasses. In five of these patients, in whom there was no
popliteal venous injury and saphenous vein was injured, the
vein was harvested from the same limb. In the other patients
it was harvested from the opposite limb. In 19 patients, distal
sanastomosis was made with the distal popliteal artery below
the knee and in nine patients with the tibial-peroneal artery.
In ten patients in whom the ischemic time was more than 6
hours and in whom neuromuscular dysfunction was present,
immediate restoration of pulsatile flow was achieved by the use
of an indwelling shunt (Fig. 2) and followed by permanent
vascular reconstruction at a more deliberate pace. In two of
these ten patients this maneuver permitted skeletal stabiliza-
tion before the definitive arterial reconstruction. Nine patients
had associated popliteal venous injuries which were repaired by
lateral venorrhaphy with or without patch in five patients and
8-mm thin-walled PTFE grafts in four patients. The first 14
patients were not treated with hypertonic mannitol and nine
of these patients required tricompartmental fasciotomy follow-
ing arterial reconstruction for prevention or treatment of mus-
culofascial compartment swelling. At this time, the compart-
ment pressures were greatly increased and the muscles ap-
peared swollen and nonviable to stimulation. The last 16 pa-
tients were treated with hypertonic mannitol just before res-
toration of circulation to prevent reperfusion and compartment
syndrome and only two of them required fasciotomy (1). The
clinical indications for fasciotomy were similar in all patients.
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Fi1G. 1. Postoperative angiogram showing a patent remote in-situ
saphenous vein arterial bypass around the area of popliteal arterial
injury.

Operative Techniques. The usual vascular surgical tech-
niques were used in the management of all these vascular
injuries. Proximal and distal control remote from the area of
injury was first achieved when the area of injury had to be
explored. All interposition bypasses were constructed by end-
to-end anastomosis and in two patients end-to-end direct repair
was done using 6/0 or 7/0 prolypropylene suture in a continuous
fashion for vascular anastomosis. When the proximal and distal
artery was thought to be in extreme spasm then gentle hydro-
static or #3 Fogarty balloon catheter dilatation was used. If any
visible propogated thrombi were present after resection of the
damaged arterial segment, then clot extraction was done care-
fully with a Fogarty balloon catheter. Apart from this, the
vessels were not instrumented. After completion of arterial
anastomosis and restitution of blood flow, the flow character-
istics were tested by Doppler and if they were not adequate
then an operative angiogram was done. Of 12 such patients, in
only one patient were distal thrombi found and extracted. In







