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Introduction
Popliteal artery injury is one of the less common trau-
mas; its incidence in civilian is 0.00246% per year 
(Ramdass et al., 2018). But popliteal artery injury is one 
of the most limb-threatening traumas, and it has been 
reported to result in amputation rates of nearly 30%–
60% (Imerci et al., 2014). The main forms of popliteal 
artery injury include transection, occlusion, intimal in-
jury, pseudoaneurysm, or fistula formation (Cooper 
et al., 2018). However, the most common form of pop-
liteal artery injury is transection. Wound-induced pop-
liteal artery occlusion and thrombosis are rare. It has 
been reported in the literature that only one popliteal 
artery thrombosis was found in 32 cases of popliteal ar-
tery injury over a 10-year period (Ramdass et al., 2018). 
Other patients of traumatic popliteal artery thrombosis 
comprise several sporadic cases reported (Macedo et al., 
2015; McGuigan et al., 1984). It is very important to rec-
ognize and treat promptly patients with traumatic pop-
liteal artery thrombosis in order to salvage the limb. We 
present a case of a patient who developed acute pop-
liteal artery thrombosis after closed trauma.

Case Presentation
A 50-year-old man was hit by a car and arrived at the 
emergency department of our hospital half an hour 
later. On physical examination, his right calf was posi-

tive for tenderness and percussion. His skin was intact, 
and the dorsal foot artery pulse in the lower extremities 
was normal. Radiography was performed at once and 
revealed a comminuted fracture of the upper right tibia 
(see Figure 1A). He was transferred to the inpatient de-
partment. Three hours after the accident, the patient 
felt cold and numb in the right foot. Physical examina-
tion was done once again, and it indicated hypoesthesia 
on his right calf, which was cold and pale and the pulsa-
tion of the right dorsal foot artery disappeared. An 
emergent computed tomography angiography (CTA) 
scan confirmed total occlusion of the right popliteal ar-
tery (see Figures 1B and 1C). Ultrasonography detected 
a hypoechoic mass in the right popliteal artery, which 
indicating thrombosis. The patient was taken into the 
operating room.

Management
The patient was given an initial intravenous bolus of 
3,000 units of heparin, and the endovascular procedure 
was performed. The ipsilateral femoral artery was punc-
tured under ultrasound guidance. When thrombus suc-
tion catheter arrived at the site of popliteal arterial 
thrombosis, a dilute solution of urokinase solution (NS 
250 ml + 200000 IU urokinase) was jetted in pressure 
mode to the thrombus; local thrombolysis in the artery, 
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followed by mechanical thrombectomy, was performed. 
After thrombectomy, an intraoperative angiogram 
showed the middle of the popliteal artery with a signifi-
cant irregular stenosis, so a balloon dilatation angio-
plasty was performed. However, it remained as an ab-
normal stenosis due to the right popliteal artery intimal 
lesion. To avoid the recurrence of popliteal artery occlu-
sion, an endovascular stent was implanted to restore 
blood flow patency. The palpable pulse in the right pop-
liteal and dorsalis pedis arteries was returned, and the 
cold and pallor of the right leg disappeared. Excision 
and internal fixation for the fracture of the upper right 
tibia were performed 2 weeks later (see Figure 1D). A 
102-mm long stent can be seen in the right popliteal ar-
tery on the postoperative CTA, and the blood flow was 
unobstructed (see Figures 1E and 1F).

Discussion
The main mechanisms of popliteal artery injury are 
blunt trauma and penetrating injury. The most common 
blunt mechanism was traffic accidents, and the most 
common penetrating mechanism was a gunshot injury 
(Grigorian et al., 2019). Because of the strict control of 
guns in our country, popliteal artery injuries are mainly 
caused by blunt trauma in traffic accidents. When a 
traffic accident happens, the high energy can lead to 

knee dislocations, distal femur fractures, proximal tibia 
fractures, and tibial plateau fractures. All these injuries 
cause stretch lesion and intimal disruptions of the pop-
liteal artery, which tend to develop popliteal artery 
thrombosis. Godfrey et al. (2017) reported acute throm-
botic occlusion of the right popliteal artery following 
the right knee dislocation in a patient who was injured 
in a car crash. Occlusion of the popliteal artery can be 
seen in about 30%–50% of patients with knee disloca-
tion (Wright et al., 2004). Furthermore, iatrogenic in-
jury is a mechanism for popliteal artery thrombosis. 
Imanaka et al. (2013) and Kovacs et al. (2012) have re-
ported cases of popliteal artery thrombosis resulting in 
occlusion after total knee arthroplasty. Considering our 
patient, in combination of a comminuted closed frac-
ture of the upper tibia caused by high-energy trauma, 
his popliteal artery thrombosis mechanism was blunt 
trauma caused by a car crash injury.

The popliteal artery is a true end artery that contin-
ues from the femoral artery; it is short, and its collateral 
supply network is frail. The blood flow of the collateral 
supply is insufficient to maintain the vitality of the 
lower limbs. If the limb is ischemic for more than 6 
hours, irreversible injury will occur (Imerci et al., 2014). 
As a result, there is a high amputation rate when pop-
liteal artery occlusion occurs. One study reported an 
amputation rate of nearly 30%–60% (Imerci et al., 

Figure 1. Radiography and CTA of a 50-year-old man. (A) Radiograph showed a comminuted fracture of the upper right tibia. (B, 
C) CTA scan revealed occlusion of the right popliteal artery. (D) Radiograph showed internal fixation of the upper right tibia frac-
ture with a locking plate. (E, F) The postoperative CTA scan demonstrated that a stent was seen in the right popliteal artery, and 
the blood flow was unobstructed. CTA = computed tomography angiography.
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2014). However, the rate of amputation can be reduced 
to 10% if the popliteal artery occlusion can be treated 
within 6 hours (Lee et al., 2019). Consequently, timely 
diagnosis and management are critical to decreasing 
the amputation rate.

Although the sign of popliteal artery occlusion is ob-
vious, it may result in a missed diagnosis if the patient 
is not actively examined. When six Ps clinical signs 
(pain, pulseless, pallor, perishing cold, paraesthesia, 
and paralysis) (Godfrey et al., 2017) of acute ischemia in 
the injured limb are present, it is urgent to conduct im-
aging examination to detect the status of the popliteal 
artery. Earlier, angiography was the gold standard for 
detecting damage of blood vessels. However, its use has 
been gradually reduced because of its longer acquisition 
time and resource burden associated with subtraction 
angiography (Cooper et al., 2018). Compared with angi-
ography, CTA is more cost-effective and accessible. It 
was reported that patients could save up to $1,166 per 
limb in hospital costs and spend less than $12,922 in 
total hospital expenses when using CTA instead of angi-
ography (Lee et al., 2019). In the past 10 years, CTA had 
been widely used for a rapid diagnosis of lower extrem-
ity arterial trauma. It can achieve 100% sensitivity and 
100% specificity for the exploration of arterial injury 
(Grigorian et al., 2019). Duplex ultrasonography is also 
a meaningful way of assessing popliteal artery injury. It 
has a sensitivity of 95%–100% and a specificity of 99%–
100% when used to assess vessel stenosis and occlusion 
(Lee et al., 2019). In our patient, CTA was performed to 
find right popliteal artery occlusion at first and then ul-
trasonography confirmed the existing thrombotic mass 
in the right popliteal artery.

Currently available measures for the treatment of 
popliteal artery occlusion include systemic thromboly-
sis and anticoagulation therapy, surgical embolectomy, 
interventional thrombolysis, and mechanical 
thrombectomy (Wright et al., 2004). Systemic throm-
bolytic and anticoagulant therapy can aggravate bleed-
ing at the site of fractures and knee dislocation, so it is 
not suitable for patients with high-energy injuries. To 
reduce bleeding and trauma, we used the combination 
treatment with interventional intra-arterial local 
thrombolysis and thrombectomy. After balloon dilata-
tion angioplasty, the right popliteal artery was still nar-
row; hence, to avoiding subsequent fibrosis making the 
vessel susceptible to thrombosis, an endovascular stent 
was implanted.

The consequences of popliteal artery occlusion are 
frightening. With close attention, rapid diagnosis with 
CTA, immediate treatment, and active use of various ef-
fective measures, amputation can be avoided.
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