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Popliteal artery injury is one of the peripheral vascular injuries, is a major
cause of disability to maintain the damaged limb, and orthopedic injuries are its most
common cause. This study aimed to investigate the effects of femoro-popliteal vascular
injuries surgery and discover probable defects and weaknesses during the evaluation and
treatment of patients to mitigate the effects of disability. This descriptive and analytical
study retrospectively and prospectively evaluates the outcomes of femoro-popliteal
vascular trauma surgery in fifty-four patients referred to Ahvaz Golestan Hospital
during September 2011 to May 2013. The patients were evaluated for average time of
ischemia, trauma mechanism, combined damages, vascular repair techniques,
postoperative complications, recovery rate of fasciotomies, rate of recovery, and amputation
rate. The data were analyzed using the independent t-test and Fisher’s exact test and
P<0.05 was considered as significant. The mean age of the 44 patients was 27.7 ± 12 years
that 86.4% of them were men and 13.6% were female and 72.7% of patients were referred
from the different counties of Khuzestan province to this center and the rest were from
the provincial capital, Ahvaz. In 63.6% of patients, trauma mechanism was blunt and in
the rest was penetrating. The most common combined injuries were bone fractures, and
the most common vascular repair method was the saphenous vein interposition graft.
Furthermore, 40.9% of victims underwent a fasciotomy that 72.2% were fully recovered.
The average time of ischemia (from incident to reperfusion) was 26.1 ± 24.6 hrs.  Although
the majority of subjects (72.72%) was referred from the various cities of the province and
caused to longer average time ischemia (from the accident until reperfusion), recovery
rate after vascular repair surgery was 88.6%, and only five patients (11.4%) were
amputated. Therefore, the long time average of ischemia (from the accident until
reperfusion) alone cannot cause vascular remodeling or failure to perform an amputation.
The multiple combined damages, including damage to the vein could have an important
role in the amputation of a limb so that vein damage ratio did no show significant
differences in two amputee and recovered groups (p = 0.008).
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Among all the peripheral artery traumas,
popliteal artery injury is one of the main causes of

the disability to maintain the damaged limb and
known as one of the most threatening peripheral
vascular injuries that can make a serious risk to the
life of the lower extremities2.

The orthopedic injury is the most common
cause of this phenomenon (80%), so that it can be
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seen in 30% of the posterior knee dislocation cases
and in Supracondylar femur fractures or in tibial
plateau and also in fractures of combined fibula
tibia3 that 12 to 50% have been reported according
to the type and amount of the fracture
displacement4.

The cause of damage following arterial
trauma can be the intimal flap, thrombosis, rupture
and the spasms5. Its result is the injury of acute
ischemia  popliteal artery and if immediate action
is not taken at the right time for it, leads to
amputation or severe long-term complications such
as loss of sensation and complications related to
it3.

Lower limb artery damage often is
accompanied by numerous regional pathologies
(combined) bone, vein, soft tissue and nerve.
Management of such patients who are also with
numerous topical injuries simultaneously is
challenging because, in order to maintain the
performance of the limbs the blood supply should
be performed for a member suffering from ischemia
within six to eight hours4, 6.

To establish blood recirculation in the
limbs in order to prevent permanent damage a time
less than six hours has been usually accepted for
ischemia; however, it also depends other factors
such as the level of the damage, previous arterial
disease, trauma to the soft tissues, vein damage,
and previous lower extremity surgery5).
The prevalence of popliteal vascular damage
differs in various medical centers and up to 31%
has also been reported among patients with lower
limb artery damage, mainly following  penetrant
traumas (81% of cases)2, 7. Patients with clear
symptoms of lower limb ischemia should undergo
surgery and arterial exploration1.

The likelihood of cut off a limb after
popliteal vascular damage in keeping with cases
such as blunt trauma, a long ischemia time,
simultaneous bone and muscle damage, and
simultaneous artery and vein damage increase
considerably8. In cases where the time of ischemia
is stretched more than 12 hours and organs are
irreversible in the clinical examinations the initial
amputation should be in mind9.

In this study, we decided to evaluate the
consequences of the results of femoro-popliteal
vascular surgeries in the lower extremity trauma,
and detect the possible defects and weaknesses

in the assessment and treatment of patients and
finally tempt to eliminate them in order to reduce
the postoperative complications and birth defects.
Some reasons for performing this study are as
follows: the sample size limitation in the similar
studies, significant outbreaks of lower extremity
traumas; secondary vascular damage; serious and
permanent side effects caused by it; a lack of study
of results of femoro-popliteal vascular surgeries
in the southwest of the country and this premise
that a considerable part of these victims referred
to the trauma center of the Ahvaz Golestan
Hospital, are from the city fringe areas and the
surrounding counties and therefore consequences
can be potentially different from urban trauma
patients10.

MATERIALS AND METHODS

This descriptive-analytic study was
conducted retrospectively and prospectively to
evaluate the outcomes of femoro-popliteal
vascular trauma surgery in Ahvaz Golestan
hospital. This study was approved by Ethical
Committee of Ahvaz Jundishapur University of
Medical Sciences (Eth Ref. No.
AJUMS.Rec.1392.64 92.4.15). In this study all
patients who underwent the emergency femoro-
popliteal vascular surgery from September 2011
to May 2013 (for one year) by referring to the
Archive of the Center, their files were extracted
and questionnaires concerning each patient were
completed. Also, patients who underwent the
emergency femoro-popliteal vascular surgery
from September 2012 to May 2013 (for nine months),
at the same time of hospitalization, were follow-up
and questionnaires concerning each patient was
completed. Then, all patients who  had passed at
least two months since the surgery, were invited
by telephone to  assess their recovery status and
underwent the clinic clinical reexamination by two
vascular surgical and fellowship trauma specialty
physicians in Golestan hospital, and a
questionnaire was completed.

In terms of the trauma mechanism of,
vascular damage type, combined damages (damage
of the bone and nerve-soft tissue and vein), the
patients were evaluated. Also they were evaluated
for hemodynamic status on arrival to the
emergency room, the time of the accident until
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referring to the emergency room, and referring to
the emergency room until the time of surgery; in
addition, an evaluation of ischemia time (the time
of the accident until the surgery), vascular
restoration procedures were performed where
lateral repair, end to end anastomosis, saphenous
interposition grafts, and saphenous bypass graft
were performed.

Furthermore, clinical examinations of the
affected foot before and after surgery during
hospitalization in terms of pain, the distal pulses,
C.F, warmth of the limb, laceration of the leg,
posterior knee ecchymosis, sense and moving the
foot, and compartment syndrome symptoms, need
for fasciotomy, infection, necrosis of the muscles,
cases and the count of debridement was conducted
and finally, amputations were evaluated and
recorded on the questionnaire.

Data were finally entered into SPSS
version 19 and independent t-test and Fisher’s exact
test were used for statistical analysis and P<0.05
was considered as significance level.

RESULTS

The mean age of 44 patients was 27.7 ± 12
years, with a minimum age of 4 years and a maximum
age of 70 years that 38 people (86.4%) of the
patients were male and six persons (13.6%) were
female. In terms of the hemodynamic status of
patients on admission to the emergency room, 41
people (93.2%) and three patients (6.8%) were
stable and unstable, respectively.

Of the total patients only two persons
were with underlying comorbidity (diabetes,
ischemic heart disease) and only one person of
the referred patients before the arrival of the
emergency, have had heparin injections.

Of the 44 patients examined 32 patients
(72.72%) had been deployed from the center of
Khuzestan Province’s counties and the rest were
from the provincial capital, Ahvaz County.

The mechanism of trauma in 28 patients
(63.6%) was blunt and in the 16 patients (36.4%)
was penetrant. Of patients with penetrating trauma
two persons have been due to Stab wound, and 14
people have been due to gunshot or shotgun.
Twenty-seven patients (61.4%) of 44 patients
examined were with posterior knee ecchymosis and
25 (56.1%) of the patient were with comorbid skin
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Min 
 
 

Max 
 
 

SDX ±  

1 72 13±15 Since the accident until the arrival 
of the emergency 

The average time of 
ischemia (hour) 2 144 12.5±22.2 Since the arrival of the emergency 

until the reperfusion 

6 149 26.1±24.6 Since the accident until the 
reperfusion 

Table 2. The average time of ischemia since the incident until reperfusion

ValueP −  SDX ±   
 

 
P=0.72 

26.6±26.4 

22.2±19.9 

 
Recovered 
Amputee 

 
The average time of 

ischemia (hour) 

 
P=0.047 

37±35.4 
18.6±11.5

 Fasciotomy 
No fasciotomy 

The average time of 

ischemia (hour) 

Table 3. Compare the average time of ischemia among
amputee and recovered persons as well as two groups

Table 4. Compression the status of combined damages of amputee patients
with the rest of patients whose affected organ has been fully recovered

N Bone fractures Soft tissue Nerve Vein Every 4 damages

Full recovery 39 27 (69.2%) 27 (69.2%) 23 (59%) 13 (33.3%) 2 (5.1%)
Amputation 5 5 (100%) 4 (80%) 4 (80%) 5 (100%) 4 (80%)
P-value - 0.3 0.99 0.63 0.008 0.001

laceration and vascular trauma.
In this study, the percentage, and type of

the femoro-popliteal artery damage, repair
procedures performed and comorbid femoro-
popliteal artery pathologies were assessed that
shown in the table 1.

As we see in the table the most common
combined injuries in this study were respectively
bone fractures and soft tissue damage and the most
common vascular repair method performed was the
saphenous vein graft interposition for the other
foot and the most common type of artery injury
was the femoro-popliteal arterial rupture.

Clinical examinations of the damaged foot
in two times before and after the surgery indicate
the success of the operation and recovery of the

organ. After surgery of vascular repair, the majority
of the patients in the study were suffering from the
distal palpable pulse along with obvious pain
reduction, normal c. f. and warmth of the organ.

Out of 44 patients studied 18 people
(40.9%) due to the obvious signs of compartment
fasciotomy of compartment syndrome were suffered
from the compartment of leg that 13 patients (72.2%)
were fully recovered after fasciotomy.

In this study the average time of ischemia
(since the incident until reperfusion) was also
investigated that has been shown in table 2.

The independent t-test was used to
compare the average time of ischemia (since the
accident until reperfusion) among amputee and
recovered persons as well as two groups that
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underwent fasciotomy and did not undergo
fasciotomy that has been shown in table 3.

The average time of ischemia in two
amputee and recovered groups did not show a
significant difference; however, there was a
significant difference between the group with and
without fasciotomy surgery (Table 3). Furthermore,
comparing the two averages shows a two-time
increase in the average time of ischemia compared
to the group that did not undergo the fasciotomy.

Of the 44 patients, 14 cases (31.8%) have
faced the infection and necrosis of the muscle after
surgery that underwent the debridement and
frequent wash and as a result of these measures
nine patients (64.3%) were recovered fully and the
rest suffered a foot amputation.

The amount of recovery or amputation in
44 damaged patients was another subject that
indicated 39 people (88.9%) were recovered and
only five patients (11.4%) underwent the
amputations.

In table 4 the status of combined damages
of amputee patients has been compared with the
rest of patients whose affected organ has been
fully recovered, and as we see the vein damage
ratio showed a significant difference only in two
amputee and recovered groups (p = 0.008).

In order to compare the mechanism of
trauma in both groups: recovered (61.5% with blunt
mechanism) and amputee (80% with blunt
mechanism) the Fisher exact test was used that
results did not show a significant difference (p =
0.63).

DISCUSSION

This study was performed to evaluate the
outcomes of femoropopliteal vascular trauma
surgery in Ahvaz Golestan Hospital (Ahvaz, Iran).
Of all patients, 86.4% were male and their average
age was 27.7 ± 12 years. In a study by Melton et
al.11 approximately 86.3% of patients were male, as
well. Mazrim et al.’s study12 showed that 86.5% of
the injured persons were male with an average age
of 34 years old that is almost similar to the present
study. In a study by Philip et al. also 82% of the
populations were male and the average age was 33
years. It is obvious that in all studies men are at
risk more than women and most of the injured
persons are young adults13.

This study showed that the long time
average of ischemia (Since the accident until the
reperfusion) alone cannot be a factor for the high
incidence of amputation or failure to perform the
vascular reconstruction. Although the average time
of ischemia (accident to the reperfusion interval)
was 26.1 ± 24.6, the vascular repair treated 88.6%
of patients and only 11.4% of the injured persons
were amputee (Table 2). In addition, multiple-
combined damages including damage to the vein
(which exists in all amputee patients) have an
important role in amputation (Table 4). The
analyses showed no statistically significant
difference in the ratio of the damage to the vein
between the two amputees and recovered groups.

On the other hand, the average time of
ischemia in two amputees and recovered groups
was did not show significant difference (Table 3).

It should be noted that one of main reasons
for the prolongation of the average time of ischemia
in the study was that 72.7% of the patients have
been referred from the counties of Khuzestan
Province and prolongation of hospitalization of the
patient in the hospitals of these counties and
distance from the center of the province causes
prolongation of ischemia time. Justin et al. (2011)
showed that ischemia time than six hours is not
considered as a factor for predicting the limb
amputations10, which is consistent with the present
study. Although Dar et al. showed that re-
establishing blood flow after 12 hrs is associated
with a high incidence of amputation.

The rate of amputation in our study was
11.4%, while the rate of amputations after femoro-
popliteal vascular traumas has been reported up
to 36% 15-17. In study by  Saeed et al., 30% of the
injured persons underwent amputation18 and in
study by Davoodi et al.  34% of patients have
been amputated19 and this shows that amputations
in our study compared to other similar studies has
been at the possible lowest rate.

In this study, 40.9% of the injured persons
became in need of fasciotomy that finally 72.2 % of
these people, who underwent a fasciotomy, were
fully recovered and the injured limbs were
preserved. Need to fasciotomy in patients with
popliteal vascular damage has been reported up
to 50%10 that is consistent with Philip et al.’s study
in which 49% of fasciotomy cases   were
necessary13.
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As we can see in table 3, the average time
of ischemia in both groups that underwent or did
not undergo the fasciotomy shows a statistically
significant difference (P = 0.047) and comparison
between the two means explains an almost two-
fold increase in the average time of ischemia in the
group that underwent the fasciotomy compared to
another group that did not undergo the fasciotomy.
In our study 31.8% of patients were faced with
post-operative infection and necrosis of the
muscle as a result of the repeated washing and
debridement of necrotic tissues 64.3% of patients
fully recovered and the rest, who had severe and
multiple combined damages such as venous trauma,
were suffered by a foot amputation, which indicates
an important role of frequent washing and
debridement of necrotic tissue in recovering and
maintaining the limb.

 Among the combined injuries, only
damage to the vein in both amputees and recovered
groups showed a significant difference (P = 0. 008)
so that 100% of amputees have been suffered from
venous injury and the recovered group had a
venous trauma of 33.3% (Table 4). This indicates
an important role of venous trauma as the most
important of combined injury of femoro-popliteal
vascular trauma leading to the limb amputation.

By using Fisher exact test we evaluated
companionship of every four combined injuries in
two amputee and recovered groups that a
significant difference was existed between the two
groups (P = 0.001). As table 4 shows, 5.1% of
recovered individuals had every four combined
injuries, while 80% of amputees had every four
combined injuries that this in turn indicates
companionship of every four combined injuries of
popliteal artery trauma in amputation of the injured
limb.

At the same time, numerous combined
injuries (more than one combined injury) should
not hinder the vascular reconstruction. As the
statistical survey in the study showed 84.6% of
the recovered people had more than one combined
injury along with femoro-popliteal artery trauma a
combination would while in the amputee group
100% of injured people had more than one
combined injure and Fisher exact test did not show
a significant difference between the two groups.

CONCLUSION

Popliteal vascular injuries remains one of
the most difficult diagnostic and therapeutic
challenges for Vascular Surgeon, with rapid
diagnosis and early interaction with meticulous
technical skill can limb salvage be optimized. The
long time average of ischemia alone cannot cause
vascular remodeling or failure to perform an
amputation. The multiple combined damages have
important role in the amputation of a limb and
damage to vein could have more important role.
We recommend revascularization and fixation of
bone and multistage debridement of limb and
faciatomy if needed for all traumatic patients unless
in limbs are irreversible in the clinical examination.
In these cases initial amputation should be in mind.
At the end, the need for early diagnosis at early
referral to definitive care must be emphasized.
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