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RESUMO

Introdução: A lesão traumática da artéria poplítea, apesar de ser uma entidade clínica rara é a causa mais comum  
de amputação associada a trauma dos membros inferiores.
O objetivo deste estudo foi descrever a incidência de lesão artéria poplítea após trauma do joelho e descrever  
a abordagem terapêutica e seus resultados.

Métodos e materiais: Os códigos CID-10 / CID-9 (S85.0 / 904.41; S83.1 / 836.5; S83.4; S83.5; S72,4 / 821.2; S82,1 / 823.0) 
foram usados ​​para identificar os pacientes admitidos no nosso centro terciário no período de 01/01/2010 a 31/5/2021 
com o diagnóstico de lesão artéria poplítea e/ou trauma do joelho.
Foi posteriormente realizada uma análise estatística destes pacientes através do programa SPSS versão 27. 

Resultados: No nosso centro no período de 1/1/2010 a 31/5/2021 foram admitidos 535 doentes com trauma do joelho 
(28 com luxação do joelho e 507 com fratura próxima ao joelho) e 9 doentes com lesão da artéria poplítea (7 homens, 
com idade mediana de 39,0 anos).
Os mecanismos de lesão da artéria poplítea foram acidentes de mota (4) ou de bicicleta (1) ; um acidente de trabalho 
com maquinaria pesada, uma queda, um atropelamento e uma lesão iatrogénica.
A incidência de lesão da artéria poplítea após trauma do joelho foi de 1.5% - após luxação do joelho foi de 17.9%  
e após fratura do joelho foi de 0.8%. 
Relativamente a lesões associadas, quatro doentes tinham lesões extensas de tecidos moles, dois tinham lesão 
venosa e dois tinham lesão nervosa. 
O tempo mediano de isquemia foi de 6.0 horas e o tempo médio de intervenção vascular de 2.4 horas. 
Em relação ao tratamento vascular realizado, oito doentes foram submetidos a cirurgia de revascularização por bypass 
e um foi tratado conservadoramente. 
Em três doentes foram realizadas fasciotomias terapêuticas.
Não foi realizada nenhuma amputação primária e foi realizada uma amputação secundária.
O tempo médio de internamento hospitalar foi de 24.9 dias e a mortalidade foi de 0%. 
Durante o follow-up, apenas três pacientes voltaram ao seu nível de atividade normal e seis ficaram com limitações 
na realização das atividades de vida diária.

Discussão/Conclusão: O risco de lesão da artéria poplítea após luxação do joelho é maior do que após fratura do 
joelho (17,9% vs 0,8% no nosso estudo e 3,4-8,2% vs 0,2% no registo sueco) e, portanto, os ortopedistas devem estar 
conscientes deste risco aumentado de lesão vascular.
A taxa de amputação na nossa série foi menor do que a do registo Sueco e a do Banco de Dados Nacional de Trauma 
dos Estados Unidos (11% vs 28% vs 14,5%, respetivamente). No entanto, 11% é ainda assim uma taxa elevada, uma vez 
que afeta principalmente uma população jovem e ativa e apenas 33.3% dos pacientes regressaram a uma vida normal. 
Assim sendo, uma abordagem multidisciplinar é essencial para diminuir o tempo de isquemia e promover um trata-
mento holístico do doente.
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ABSTRACT

Introduction: Traumatic popliteal artery injury is a rare clinical entity, but it is the most common cause of amputation 
in injured extremities. 
The aim of this study was to report the incidence of popliteal artery injury after knee trauma and report therapeutic 
management and results.

Methods and material: ICD-10/ ICD-9 codes (S85.0/904.41; S83.1/836.5; S83.4; S83.5; S72,4/821.2; S82,1/823.0) were used 
to identify patients admitted with popliteal artery injury and/or knee trauma at our tertiary center from 1/1/2010 to 
31/5/2021. A statistical analysis was realized using the SPSS program version27.

Results: At our center from 1/1/2010 to 31/5/2021 535 patients were admitted due to knee trauma (28 with knee dislocation 
and 507 with fracture close to the knee) and 9 patients with popliteal artery injury (seven males, median age 39.0 years)
The mechanism of PAI was motorcycle (4) or bicycle (1) or work (1) accidents (4); one fall, one running over and one 
iatrogenic injury.
The incidence of PAI after knee trauma was 1.5%, after knee dislocation 17.9% and 0.8% after fracture close to the knee.
Regarding associated injuries, four patients had severe soft tissue damage, two had venous injuries and two had 
nerve disruptions.
The median ischemic time was 6.0 hours and mean vascular surgical time was 2.4 hours.
Regarding vascular treatment, eight patients were submitted to bypass surgery and one was treated conservatively. 
Therapeutic fasciotomies were performed in three patients. 
No primary amputations were performed. A secondary major amputation was performed in one patient.
The mean hospital length of stay was 24.9 days and mortality was 0%. 
Three patients returned to their normal activity level and six were limited in their daily activity.

Discussion/Conclusion: The risk of PAI after knee dislocation is higher than after knee fracture (17,9% vs 0.8% in our 
study, and 3,4-8,2% vs 0,2 % in Swedish registration), so orthopedic surgeons must be aware of that increased risk,  
to avoid missing this diagnosis.
The amputation rate in our serie was lesser than the Swedish registration and the United States National Trauma Data 
Bank (11% vs 28% and 14,5%, respectively). However, it´s still a high rate
considering that it mostly affects a young and active population and only 33.3% patients return to a normal life.
A multidisciplinary approach is essential to decrease ischemia time and to promote a holistic treatment.

INTRODUCTION

Popliteal artery injury (PAI) is the most common cause 
of amputation in injured extremities1 because the 
popliteal artery is a true end artery with a tenuous 
collateral supply(2).
Although uncommon overall, the incidence of PAI 
varies widely by setting (military vs civilian), location 
(urban vs rural), and predominant injury mechanism 
(penetrating vs blunt). Particularly, the incidence of 
PAI resulting from knee dislocations and knee frac-
tures remains unclear. 

Similarly, outcomes such as limb salvage rates vary 
widely by center and study interval, with the most 
favorable results being reported in modern series by 
high-volume civilian centers.(3)

The primary aim of this study was to estimate the 
incidence of arterial injury in patients with traumatic 
knee injury (specifically knee dislocation, distal femur, 
or proximal tibia fractures) requiring inpatient care. 
Secondary aims were to describe the demographics 
characteristics of patients with traumatic PAI, thera-
peutic management, amputation rates and outcomes.
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Regarding associated tissue injuries, four patients 
(44 .4%) had severe soft tissue damage, two 
patients(22.2%) had major nerve disruptions and two 
patients (22.2%) had venous injuries.

Diagnosis (Image 1,2)
In all patients the diagnosis was made by clinical 
signs, confirmed by CT angiogram (6; 66%), angiog-
raphy (1; 11.1%), CT angiogram and angiography (1)  
or surgical exploration (1)

TREATMENT AND OUTCOMES
In six patients (75%), external fixator was performed 
before vascular restoration. In two patients (25%), 
revascularization was prior to orthopedic manage-
ment. (The patient with iatrogenic lesion was not 
considered). The median ischemic time was 6.0 hours. 
Regarding vascular treatment, eight patients were 
submitted to bypass surgery with contralateral GSV 
(five popliteal-popliteal bypass; two popliteal-pos-
terior tibial bypass; one femoral - posterior tibial 
bypass) and one patient was treated conservatively. 
Mean vascular surgical time was 2.4 hours. Therapeutic 
fasciotomies were performed in three patients. The 
technique used was a two-incision four-compartment 
fasciotomy. No primary amputations were performed. 
The median number of surgeries done per patient 
was 2+-1.75. Four patients were submitted to a plastic 
reconstructive surgery in second time. 
A secondary major amputation was performed in one 
(11.1%) patient.

Image 1:  CT angiogram and 2D reconstruction which shows a 
popliteal artery injury without distal arterial axis.

Image 2:  CT angiogram of popliteal artery injury; External fixation 
of knee and pelvis; Intraoperative angiography with popliteal 
artery injury

MATERIAL AND METHODS 

ICD-10/ ICD-9 codes (S85.0/904.41; S83.1/836.5; S83.4; 
S83.5; S72,4/821.2; S82,1/823.0) were used to identify 
patients admitted with popliteal artery injury and/
or knee trauma at our tertiary center from 1/1/2010 
to 31/5/2021.
Knee dislocation was primarily defined by the ICD-10 
code S83.1 and ICD-9 code 836.5. A wider definition 
using the combination of cruciate ligament injury 
(S83.5) with collateral ligament injury (S83.4) was also 
included. Knee fracture was defined as a proximal 
tibial fracture (S82.1/823.0) or a distal femoral fracture 
(S72.4/821.2). Fracture of patella was excluded from 
the definition of knee fracture.
Popliteal artery injury was identified by the ICD-10 
code S85.0 and ICD-9 code 904.41
We calculate the incidence of PAI after knee trauma 
and using clinical and imaging records we reported 
the demographics characteristics of patients with 
traumatic PAI, therapeutic management, amputation 
rates and outcomes.
A statistical analysis was performed using the SPSS 
program version27. The categorical variables were 
described by frequency and percentage. Continuous 
variables with normal distribution were expressed 
through the mean and standard deviation and 
non-continuous variables by median and interquartile 
range. The normality of the distribution of variables 
was assessed using the Kolmogorov-Smirnov test or 
skewness and kurtosis. 

RESULTS 

At our center from 1/1/2010 to 31/5/2021 were admitted 
535 patients with knee trauma (28 with knee dislo-
cation and 507 with fracture close to knee) and  
9 patients with PAI. 

Incidence
The incidence of PAI after knee trauma was 1,5%, after 
knee dislocation was 17,9% and after fracture close to 
the knee was 0,8%. 

Demographics, Etiology, Other associated injuries of 
patients with PAI
Regarding patients with PAI, 7 (77.7 %) were male with 
a median age of 39.0 years.
The mechanisms of PAI were four motorcycle acci-
dents; one bicycle accident; one work accident with 
heavy machinery, one fall, one running over and one 
iatrogenic injury (during knee arthroplasty).
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All patients presenting with trauma to the extremi-
ties and hard signs of arterial injury (bleeding from 
a penetrating wound, pulsatile hematoma, and the 
absence of distal pulses) should have those injuries 
surgically explored.(12) 
In PAI physical examination can be misleading or 
initially unimpressive. A normal pulse examination 
may be present in 5% to 15% of patients with vascular 
injury. In the absence of obvious signs of vascular 
compromise, limb-threatening injuries are easily 
missed, with potentially devastating consequences. 
Vascular injuries include intimal tears with the 
majority becoming obvious in 48 to 72 hours from the 
time of the injury. Thus, serial clinical evaluation is 
justified for at least 48 hours in patients with intimal 
arterial lesions.(13)

CT angio should be considered the initial diagnostic 
modality of choice in stable patients with blunt or 
penetrating extremity trauma presenting with soft 
signs of extremity arterial injury, as we observed in 
our experience, in which 66.7% of the patients have 
done CT angio.(13)

Although vascular surgical technique may affect 
outcome, results are primarily dependent on early 
detection of vascular injury followed by immediate 
treatment. When repair is accomplished within  
6 hours, the results are as good as those achieved with 
other arterial injuries.(14) In our study, the median isch-
emic time was 6,0 hours, which should be minimized 
to optimize our results. 
Successful management requires a multidisciplinary 
approach that includes the orthopaedic surgeon, 
vascular surgeon and plastic surgeon. 
The only patient who was not operated was a patient 
who was not in critical ischemia (warm foot, CRT<3seg, 
biphasic flow in PT, and in intraoperative angiography 
dissection of the 2nd portion of the popliteal artery, 
with permeable posterior tibial and peroneal axis).  
In addition, the patient went into the emergency 
department in shock with a fractured elbow and hip 
and knee dislocation and therefore he already had 
many hours of orthopedic surgery, and so the vascular 
surgical team decided not to operate.

The sequence of fracture fixation and vascular repair 
remains controversial. Proponents of performing 
orthopedic intervention before vascular repair 
argue that bony stabilization is required to protect 
the vascular repair. Decreasing warm ischemia 
time remains the primary argument in support of 
performing vascular repair first. The temporary use 
of an intraluminal shunt was introduced to address 

The mean hospital length of stay was 24.9 days and 
mortality was 0%. 
During follow-up, three patients (33.3%) returned  
to their normal activity and six (66.7%) were limited in 
their daily activity.

DISCUSSION
Patients with traumatic PAI tend to be young (with 
average ages in the 30s) and predominantly male (70% 
to 90%)(4,5) which is in accordance with our serie (77.9% 
male with a median age of 39 years old).
The predominant cause of PAI in civilian series is blunt 
trauma, as we observed in our study, where only one 
case was caused by an iatrogenic/penetrating trauma(6). 
Knee dislocations are particularly at high risk of PAI, with 
up to 60% incidence.(7) In fact, the risk of PAI after knee 
dislocation is higher than after knee fracture (17,9% vs 
0.8% in our study, and 3,4-8,2% vs 0,2 % in Swedish regis-
tration(7)). Besides, knee dislocations can spontaneously 
reduce before emergency department presentation, but 
still carry the same associated risk of arterial injury 
and so orthopedic surgeons must be aware of this to 
avoid missing PAI.(8) Nowadays, low-energy dislocations 
may be increasing since the prevalence of obesity is 
increasing in many countries, and severe obesity may 
be associated with higher risk for knee dislocation 
in low-energy knee injuries. However, this fact is not 
observed in our serie, where only one patient had a fall 
and 44.4% had a motorcycle accident.(8) 
Regarding other associated injuries, significant 
soft tissue damage often accompanies extremity 
vascular trauma and the incidence reported in the 
literature appears close to 30%, comparing to 44.4% 
in our study. The presence of a significant soft tissue 
deficit does appear to correlate with amputation in 
lower extremity arterial trauma.(9) The incidence of 
venous injury ranges between 15% and 35%, which 
is in accordance with our results (22.2%). There is no 
broad consensus as to whether such injuries should be 
repaired and whether failing predisposes the patient 
to long-term morbidity.(9) For the lower extremity, most 
studies report nerve injury rates around 10%, which 
are lesser than in our serie (22.2%). The presence of 
a peripheral nerve injury associated with extremity 
vascular trauma can be difficult to detect acutely, and 
so may be underreported in most of the literature. 
Vein injuries and nerve injury does not predict ampu-
tation, even in severely injured limbs.(10)

Fast diagnosis and surgery decrease the ischemia 
period and thus the amputation rate(11). Diagnosis of 
vascular injury in the setting of blunt trauma begins 
with physical examination and imaging assessment. 
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National Trauma Data Bank(3) (11% vs 28% vs 14,5%, 
respectively). However, it's still a high rate
considering that it mostly affects a young and active 
population and only 33,3% return to a normal life.  
The high amputation rates seen in patients with blunt 
vascular injuries to the extremities can be attributed 
to the high-energy mechanism of such injuries and the 
resultant amount of damage to bone, nerve, and soft 
tissue, and not typically to the vascular injury itself.(17) 
The patient undergoing secondary amputation in our 
serie had 7h ischemia and extensive soft tissue injury. 

CONCLUSION
PAI is an uncommon but potentially devastating 
problem that carries the greatest risk of limb loss of 
any traumatic peripheral vascular injury. 
In our experience, motorcycles accident is the leading 
cause of PAI.
Orthopedics surgeons must take particularly atten-
tion to knee dislocations as these lesions have an 
increased risk of PAI. 
A multidisciplinary approach is essential to decrease 
ischemia time and 
to promote a holistic treatment of patients with PAI.
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