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ABSTRACT: Background: Popliteal artery injury (PAI) is the second most common infrainguinal arterial 

injury and is being increasingly treated with an endovascular approach. Objective: We examined the 

outcomes of surgical repair of popliteal artery injury. Methods: Patients who underwent surgery for 

PAI were identified from National Trauma Database (NTDB) using ICD-9 and CPT codes. Patients with 

severe head injury (GCS <8), age ≤16 and >65 were excluded. Demographics, injury characteristics, 

and outcomes of endovascular repair (ER) of PAI were compared with open repair (OR). The trend of 

ER of PAI over time was also evaluated. Results: Between 2002 and 2010, 1,388 patients underwent 

surgery for PAI. The majority of PAI was treated with OR (95%) and 5% (67/1,388) was treated with ER. 

Endovascular repair of PAI was more commonly performed in whites (60% vs 38%, P<.001) whereas 

OR was performed more commonly in blacks (37% vs 10%, P<.001). Patients who underwent ER were 

more likely to have associated fracture (18% vs 8%, P<.001) but had a lower number of venous injury 

(4% vs 8%, P<.001). Overall mortality (ER: 3% vs OR: 2%), amputation rate (13% vs 19%), wound 

infection rate (2% vs 3%), and hospital length of stay (15 days vs 18 days) were similar between both 

groups. Patients who underwent ER had significantly lower rates of fasciotomy (33% vs 61%, P<.001) 

when compared to OR. Also, ER had been increasingly used for repair of PAI (2008: 4%, 2009: 6%, 2010: 

8%, P<.001). Conclusions: Endovascular approach has been increasingly used for repair of popliteal 

artery injury. Patients who underwent endovascular treatment for popliteal artery injury had comparable 

short-term outcomes and similar hospital length of stay to OR. Endovascular approach appears to be a 

safe alternative to traditional OR in selected patients.
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Popliteal artery injury (PAI) is considered to 

be rare, with a reported incidence of <.2%.1 

It is the second most common vessel injury 

in the lower extremity and is associated with sig-

nificant amputation rates when compared to other 

lower-extremity artery injuries.1,2 The majority of 

PAIs are due to blunt trauma, which is also associ-

ated with a worse outcome when compared to PAI 

due to penetrating injury.1,3,4

Management of patients with PAI requires 
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expeditious recognition and diagnosis of arterial 

trauma, open surgical repair, repair of associated ve-

nous injury, and early fasciotomy.1,5,6 Endovascular 

repair is a relatively new alternative treatment for 

traumatic PAI.7 When compared to open repair, the 

potential advantages of the use of an endovascular 

approach is less invasive, associated with decreased 

blood loss, shorter operative time, faster recovery, 

and shorter inpatient stay.7,8 Additionally, use of en-

dovascular treatment involves accessing the injury 

from a remote site, which eliminates the risk of iat-

rogenic trauma to nearby structures while avoiding 

major dissection of an already traumatized region.8-10

The purpose of this study was to determine the inci-

dence, treatment approach, and outcomes of patients 

with PAI with the goal of comparing outcomes of 

open vs endovascular repair of PAI, as well as in-

vestigating trends and outcomes of patients treated 

with endovascular repair.

METHODS
The National Trauma Data Bank (NTDB) was que-

ried to identify the study subjects. The NTDB is a 

prospective multicenter trauma registry established 

and maintained by the American College of Surgeons 

(ACS), and it is the largest aggregation of voluntarily 

reported trauma registry data in the United States 

(www.facs.org/trauma/ntdb). The Institutional Re-

view Board of Louisiana State University Health 

Shreveport approved the use of this de-identified 

database for this study.

All adult patients (age ≥18 years) with PAI who un-

derwent surgery from 2002 to 2010 were identified 

from the database (NTDB version 7.2) using Inter-

national Classification of Diseases, Ninth Revision 

code 904.1 (popliteal artery injury) and 904.40 (pop-

liteal artery injury, nonspecific). Pediatric patients 

(<18 years), burn patients, and patients with severe 

brain injury (Glasgow coma scale [GCS] <8) were 

excluded. Patients were stratified into 2 treatment 

groups based on treatment approach on the basis of 

procedure codes (Figure 1). Those who underwent 

open surgery (OS) were compared to those treated 

with endovascular surgery (ES). Demographics and 

injury characteristics included age, gender, race, in-

jury severity score (ISS), GCS, mean heart rate, mean 

systolic blood pressure, and associated injuries. Out-

comes included perioperative mortality, amputation, 

Figure 1. International Classification of Diseases, 9th Revision procedure codes for open and endovascular repair.

OPEN REPAIR:

Ligation (division/ligation of blood vessel): 38.86, 
38.87, 38.8

Primary repair (resection of vessel with anastomosis): 
38.36, 38.37, 39.3, 39.30, 39.31, 39.32

Interposition (resection of vessel with replacement) or 
graft: 38.46, 38.47, 39.56, 39.57, 39.58

ENDOVASCULAR REPAIR:

Endovascular repair of a vessel: 39.7

Insertion of non-drug-eluting peripheral vessel  
stent(s): 39.90

Other endovascular
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fasciotomy, pulmonary complication, wound infec-

tion, wound complication, stroke, thromboembo-

lism, and overall hospital and intensive care unit 

(ICU) length of stay (LOS).    

Analyses were performed using the SAS statisti-

cal package. Univariate analyses were performed by 

Table 1. Demographic and Injury Characteristic of Patients With Popliteal Artery Injury by Surgical Approach

Characteristic Total
(n=1388)

Endovascular repair
(n=67)

Open repair
(n=1321) P value

Demographic

Mean age (years) 33 36 33 .03

Male gender, n (%) 1012 (73%) 51 (76%) 961 (73%) .74

Race, n (%)
         White
         Black
         Hispanic
         Others

461 (39%)
425 (36%)
197 (17%)
98 (8%)

36 (54%)
6 (9%)
14 (23%)
4 (6.6%)

425 (32%)
419 (32%)
183 (16%)
94 (8.3%)

<.001

American College of 
Surgeon level
        I
        II
        III

440 (74%)
157 (26%)
1 (0%)

21 (65%)
11 (34%)
0

419 (74%)
146 (25%)
1 (0%)

<.001

Region
     Midwest
     Northeast
     South
     West

237 (25%)
154 (16%)
301 (32%)
257 (27%)

12 (24%)
7 (14%)
20 (40%)
10 (20%)

225 (24%)
147 (16%)
281 (30%)
247 (26%)

n/a

Injury Characteristic:

Injury Severity Score (ISS) 12 12 12 .96

Glasglow Coma Scale 
(GCS) 14 14 14 .86

Mean heart rate,  
beat per minute 100 90±28 100±33 .008

Mean systolic blood pres-
sure, mmHg 121 134±27 120±26 .003

Respiratory rate,  
breath per minute 20 20±4.6 20±6.9 .84

Associated injury, n (%)
Fracture
Vein injury

122 (9%)
113 (8%)

110 (8%)
110 (8%)

110 (8%)
110 (8%) <.001
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Fischer exact test for categorical variables and two-

sample t tests for continuous variables. A P value of 

<.05 was considered to be statistically significant. 

RESULTS
One thousand three hundred and thirty-eight pa-

tients with PAI were identified; the majority of 

patients (1,321, 95%) underwent OR and 67 (5%) 

underwent ER. Patients who underwent ER were 

significantly older and more likely to be white (Table 

1) when compared to OR. The majority of patients 

with PAI were treated in an American College of 

Surgeon (ACS) designated level I and II trauma cen-

ters. Those who were treated at a level I center were 

more likely to have open surgical repair. Although 

ISS and GCS on presentation were similar, patients 

who underwent OR had a significantly higher mean 

heart rate and lower systolic blood pressure. Those 

who underwent ER had a higher incidence of as-

sociated fracture but lower incidence of popliteal 

vein injury.

Overall mortality was 2% and amputation rate was 

close to 19%. Perioperative mortality, pulmonary 

complication, stroke and thromboembolism were 

noted to be similar in both groups (Table 2). Am-

putation rate, wound infection or complication were 

also similar in patients who underwent OR and ER. 

Although total hospital and ICU LOS were also simi-

lar, patients who underwent OR had a significantly 

higher rate of fasciotomy (61% vs 33%, P<.0001) 

compared to ER. 

There was an increasing trend in the use of endo-

Table 2. Perioperative Mortality and Morbidity of Patients With Popliteal Artery Injury by Surgical Approach

Outcomes Total
(n=1388)

Endovascular repair
(n=67)

Open repair
(n=1321) P value

Mortality, n (%) 28 (2.0%) 2 (2.9%) 26 (2.0%) .6

Pulmonary complication,  
n (%) 54 (3.9%) 4 (6.0%) 50 (3.8%) .37

Wound infection, n (%) 41 (3.0%) 1 (1.5%) 40 (3.0%) .47

Wound complication, n (%) 19 (1.4%) 1 (1.5%) 18 (1.4%) .93

Stroke/cerebrovascular  
accident, n (%) 3 (0.2%) 0 (0%) 3  (0.2%) .69

Thromboembolism, n (%) 50 (3.6%) 3 (4.5%) 47 (3.6%) .69

Secondary surgical intervention

Major amputation, n (%) 261 (18.8%) 9 (13.4%) 252 (19.1%) .25

Fasciotomy, n (%) 826 (59.5%) 22 (32.8%) 804 (60.9%) <.001

Length of stay (LOS), days
Hospital LOS 17.6 15.4 17.7 .27

Intensive LOS 5.3 6.7 5.2 .29
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vascular approach in patients with PAI (2002: 1%, 

2003: 4%, 2004: 2%, 2005: 2%, 2006: 1%, 2007: 6%, 

2008: 4%, 2009: 6%, 2010: 8%) (Figure 2).

DISCUSSION
In our review of patients who underwent surgery 

for PAI, more than 95% were treated with open 

surgical repair. There was, however, an increasing 

trend in the use of endovascular intervention es-

pecially toward the latter part of the study period. 

The overall perioperative mortality, amputation rate, 

and LOS were similar between the two surgical ap-

proaches. Patients who underwent OR had a signifi-

cantly higher rate of fasciotomy compared to ER.   

Although PAI is an uncommon peripheral arte-

rial injury, it is associated with significant risk of 

major limb amputation.1,11 Up to 15% of cases PAI 

are associated with limb loss, especially in patients 

with combined popliteal arterial and venous injuries, 

blunt injury, factures and dislocations, or associated 

nerve injuries.1,11 In one series evaluating outcomes 

of high-risk blunt PAI, the risk of limb loss was 

even higher, reported to be more than 37%.5 It has 

traditionally been managed with open revasculariza-

tion, which includes vein graft interposition, primary 

anastomosis, lateral arterial repair, and repair using 

a synthetic patch.5,12

With the advances in technique, endovascular re-

Figure 2. Trend of endovascular repair (ER) and open repair (OR) for popliteal artery injury.
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pair is emerging as a viable option in treatment of 

traumatic arterial injuries.7,13 In some areas, endo-

vascular treatment has progressively replaced open 

surgery and has become the main approach used 

for treatment.7,13 There has also been an increase in 

the use of endovascular therapy in other acute arte-

rial injuries, such as for iliac artery, carotid artery, 

brachial artery, and superficial femoral artery.7 In 

general, endovascular repair was most commonly 

used in less severe injury and in those who were 

hemodynamically stable.7 Popliteal artery is more 

commonly treated with open surgery due to a con-

cern of short and long-term patency after repair.7 

More recently, there have been a number of success-

ful reports of endovascular repair of popliteal artery 

trauma.14-18 The types of lesions that were treated 

with the endovascular approach in popliteal artery 

injury includes thrombosis, pseudoaneurysm, dissec-

tion, hematoma, and arteriovenous fistula.16-18

In this series, a majority of patients with PAI were 

treated with open surgery in ACS trauma level I and 

II. There is, however, an increasing trend in the use 

of an endovascular approach, especially toward the 

later part of the study period. Interestingly, patients 

who were treated with an endovascular approach 

were slightly older and more likely to be white. Pa-

tients who were treated in level I trauma centers were 

more likely to undergo open surgical repair, while 

endovascular repair was increasingly used in PAI 

in level II trauma centers. There were significantly 

more patients who underwent fasciotomy during 

OR compared to those who underwent ER. The 

likely explanation for this finding is the larger number 

of prophylactic fasciotomies performed in patients 

who underwent open surgical repair. Patients who 

underwent ER were more likely to have therapeu-

tic fasciotomy after development of compartment 

syndrome. 

There are important limitations in our study. It is 

limited by a retrospective review of a prospectively 

maintained database and not a randomized control 

trial designed to compare different treatment ap-

proaches for treatment of PAI. In addition, since 

the NTDB has a disproportionate number of larger 

hospitals, it may not represent all trauma hospitals 

in the nation. The NTDB samples are also submit-

ted voluntarily by hospitals that participate in the 

database, making the data subject to selection bias. 

We were not able to determine the anatomy and 

severity of the vascular injury in this study, which 

likely is important to properly examine the outcomes 

in surgical repair of PAI. One other major limita-

tion is lack of data for patency after surgical repair, 

as well as mid- and long-term outcomes for these 

patients with PAI. The information regarding the 

operator’s endovascular skill set and devices used 

were not available due to limitation of the dataset. 

We were also not able to determine the functional-

ity of the injured limb.  

While there are limitations to our study, it encom-

passes a large number of patients with PAI using a 

nationally validated trauma database. As one of the 

largest series to date, we found that perioperative 

outcomes and LOS were similar for endovascular 

and open approaches in adult patients with PAI. 

There was an increased use of the endovascular ap-

proach, which appeared to be a safe alternative to 

open surgery in selected patients. 
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CONCLUSION
Popliteal artery injury is a relatively uncommon 

peripheral arterial injury and is associated with sig-

nificant risk of major limb amputation. Patients who 

underwent endovascular treatment for PAI had com-

parable short-term outcomes, similar hospital LOS, 

and lower rates of fasciotomy compared to patients 

who underwent open repair. An endovascular ap-

proach appears to be a safe alternative to traditional 

open repair in selected patients, especially in those 

who are hemodynamically stable and have less severe 

injury. n
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