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The popliteal artery damage is present to range from 1.6% to 64% of patients with knee dislocation, 
and it is crucial to evaluate vascular damage even if there are no prominent ischemic changes in the 
distal area. The injury of the popliteal artery by high-energy forces around the knee caused by a fall 
or traffic accident is a potentially limb-threatening complication in traumatic knee dislocation. The 
popliteal artery injury by blunt trauma has a high risk of limb amputation because the initial symp-
toms can show normal vascular circulation without urgent ischemia or obvious vascular injury 
signs. Since the collateral branches can delay the symptoms of decisive ischemia or pulseless extrem-
ity, the vascular damage is a major cause of limb amputation. In the present study, we describe a rare 
case of delayed diagnosis of popliteal artery injury after traumatic knee dislocation, requiring urgent 
limb revascularization surgery. After revascularization of the occluded popliteal artery, graft inter-
position was performed, and successful restoration was confirmed. This case illustrates that, even if 
ankle-brachial index >0.9 or equal pedal pulse to the uninjured extremity, serial vascular evaluation 
is required if there are soft signs such as diminished pulses, neurologic signs, or high-energy dam-
age such as multiple ligament ruptures since delayed diagnosis of artery injury can be the major 
cause of limb amputation. The clinicians need to regard high-energy trauma such as multiple liga-
ment rupture around the knee as a hard sign, and immediate computed tomography angiography 
can be helpful for accurate diagnosis and treatment. 
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INTRODUCTION 

The popliteal artery is vulnerable to blunt trauma, such as knee 

dislocation or complex fracture of the proximal tibia or distal fe-
mur. The popliteal artery injury by blunt trauma has a high risk 
of limb amputation because the initial symptoms can show nor-
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mal vascular circulation without urgent ischemia or obvious vas-
cular injury signs [1]. Since the collateral branches can delay the 
symptoms of decisive ischemia or pulseless extremity, the vascu-
lar damage is a major cause of limb amputation [2]. In the pres-
ent study, we describe a rare case of delayed diagnosis of popliteal 
artery injury after traumatic knee dislocation, requiring urgent 
limb revascularization surgery. 

CASE REPORT 

A 54-year-old male patient was referred to the emergency de-
partment of Gyeongsang National University Hospital (Jinju, Ko-
rea) with acute ischemia, such as weak presence of a dorsalis pe-
dis artery pulse, coldness, motor weakness, and sensory loss in 
the left lower leg, 9 hours after he suffered a knee dislocation by 
fallen from an embankment. 

The patient’s history revealed that he promptly presented to the 
local hospital after knee dislocation. Before local hospital presen-
tation, the dislocated knee was spontaneously reduced. Investiga-
tion of the local hospital records revealed that the left lower leg 
showed that no evidence of acute ischemia and normal dorsalis 
pedis artery pulse on Doppler ultrasound, but common peroneal 
nerve injury symptoms including decreased sensation in the top 
of the foot and unable to hold the foot up on the initial examina-
tion. There were no differences in the pulses of the wrist or ankle 
compared to those in the contralateral uninjured extremity. A 
plain radiograph had no evidence of fracture of dislocation (Fig. 
1). As a positive Lachman test finding, magnetic resonance imag-

ing (MRI) was performed to confirm around knee ligament con-
tinuity. There was complete rupture of the bicruciate ligament, 
and injury of medial collateral ligament (Fig. 2). In addition, 
there was a lesion suspected of being minor intimal injury, but 
the overall patency was maintained in the MRI (Fig. 3). As the 
pedal pulse was equal to the sound side, close observation was 
performed, and the patient was scheduled to multiple ligaments 
reconstruction after swelling control. Without serial physical ex-
amination and Doppler ultrasound, the clinician discovered isch-
emic changes such as weakness of pedal pulse and cyanosis of 
toes, about 7 hours after the injury. The computed tomography 
angiography (CTA) was immediately performed, which showed 
complete segmental occlusion of popliteal artery, and fortunately, 
well developed genicular artery revealing proper collateral flow 
to the foot (Fig. 4). 

For emergency exploration of the popliteal artery, the patient 
was transferred to our hospital. Immediately, we carried out sur-
gical intervention to salvage the limb, 10 hours after the injury. 
The popliteal artery was found to be transected with thrombus 
and the damaged artery was excised. The graft interposition was 
performed by using a reversed saphenous vein graft with resto-
ration of distal pulses within 12 hours of the injury. Postopera-
tively, intravenous heparin was administered for 7 days before re-
placing to prophylactic low molecular weight heparin. Low mo-
lecular weight heparin was kept for 7 days. During the period of 
observation, aspirin was retained. One week after surgery, fol-
low-up CTA revealed successful restoration of the flow without 
any complication such as postoperative stenosis, thrombotic oc-
clusion (Fig. 5). 

Fig. 1. Initial knee plain radiograph of (A) anteroposterior and (B) 
lateral. The initial knee X-ray showed no dislocation and bony abnor-
malities.
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Fig. 2. Knee magnetic resonance imaging of (A) sagittal and (B) cor-
onal views. The knee magnetic resonance imaging showed (A) com-
plete rupture of bicruciate ligaments on the sagittal view (red arrow, 
anterior cruciate ligament; blue arrow, posterior cruciate ligament) 
and (B) injury of medial collateral ligament on coronal view (arrow).
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Fig. 3. Knee magnetic resonance imaging (popliteal artery) of (A) sagittal and (B, C) coronal views. (A, B) There was a lesion suspected of being 
minor intimal injury (black circles), but (C) the overall patency of popliteal artery and distal flow (white circle) were maintained in the magnetic 
resonance imaging.
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Fig. 4. Lower extremity computed tomography angiography showed 
complete segmental occlusion of left of popliteal artery (circle).

Fig. 5. Lower extremity follow-up computed tomography angiogra-
phy after vein graft interposition surgery revealed successful resto-
ration of the flow (circle) without any complication such as postoper-
ative stenosis and thrombotic occlusion.
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Ethics statements
The case report was approved by the Institutional Review Board 
of Gyeongsang National University Hospital (No. GNUH 2022-
10-016). The data were collected and analyzed in an ethical man-
ner while protecting the patient`s right to privacy. Informed con-
sent was waived since this was a retrospective study using medi-
cal records. 

DISCUSSION 

In the event of knee dislocation, the popliteal artery is particular-
ly vulnerable to damage due to its anatomical location. At the 
point of the tendinous hiatus of the adductor magnus, the popli-
teal artery originates; before separating into the anterior and pos-
terior tibial arteries, the tendinous arch of the soleus muscle an-
chors it firmly at the popliteal fossa. The artery is thus quite vul-
nerable to injury because of its position above and below the 
knee [3]. An irreversible injury could result in the need for am-
putation above the knee if a vascular injury is not detected and 
repaired in a timely manner. There are also other complications 
associated with knee dislocations, such as compartment syn-
drome, deep vein thrombosis, and most commonly, neurologic 
damage. The peroneal nerve injury is not a surgical emergency 
but may result in foot drop and impaired gait if it damages the 
dorsiflexion of the foot. Furthermore, sensory loss and paresthe-
sia may also occur on portions of the dorsal side of the foot. Dis-
locations can spontaneously reduce in 50% of cases before they 
are evaluated, making diagnosis challenging [4]. When treating 
such patients, clinicians should confirm the history of leg defor-
mity, the mechanism of injury, and any prehospital reduction at-
tempts. Also, clinical assessments should be made to determine if 
the affected extremity is weak, cool, paresthesia, or bleeding. An 
evaluation of knee instability including ligamentous injury 
should be conducted after the reduction. Due to pain or muscu-
lar spasm, the initial ligament examination may be limited, 
which means a normal examination should be interpreted cau-
tiously. 

As a tool for assessing limb perfusion, the ankle-brachial in-
dex (ABI) is calculated by dividing the systolic blood pressure in 
the injured extremity by the systolic blood pressure in the unin-
jured upper extremity. Although the ABI values of >0.9 indicate 
intact vasculature, monitoring and repeat vascular examinations 
are recommended to avoid the missed diagnosis [5]. On physi-
cal examination, hard signs of arterial injury (pulselessness, rap-
idly expanding hemorrhage, massive bleeding, or palpable or 
audible bruit) help to diagnose vascular compromise requiring 

surgical treatment [6]. For patients without hard signs on physi-
cal examination, serial examination by a physician over 24 to 48 
hours has proven to be highly sensitive and specific for detecting 
vascular injury in knee dislocations [3]. Stannard et al. [3] rec-
ommended that a surgeon should perform a vascular examina-
tion upon admission, 4 to 6 hours after admission, and again 24 
and 48 hours later. However, due to the risk of complications 
(i.e., progression of occlusion or late pseudoaneurysm) associat-
ed with missed diagnosis, use of CTA has been recommended 
when soft signs (diminished pulse, a neurological findings and 
small nonpulsatile hematoma adjacent to named arteries) of 
vascular injury are present [7]. In the initial evaluation of this 
case, there were no hard signs like pulselessness, but only soft 
signs such as common peroneal nerve palsy at the local hospital. 
An ABI was not measured, but the same pulse as that of the con-
tralateral side was confirmed. Whenever vascular damage is sus-
pected, serial vascular examinations are required, and CTA is 
recommended if abnormal findings of ABI or Doppler ultra-
sound are observed. 

An increase in the level of energy in injuries may explain the 
higher frequency of vascular damage. Especially in cases of 
high-energy damage such as multiple ligament rupture, vascular 
damage should be strongly suspected. Since thrombotic occlu-
sion progresses slowly after intimal injury in this rare cases, close 
observation is necessary when vascular damage is suspected. The 
best diagnostic method for detecting vascular injuries was under 
debate in the literature. It is suggested that only patients with ab-
normal pulses or ABI undergo CTA in patients with knee dislo-
cation [8], in contrast to some studies that recommended routine 
angiography for all patients [9]. Due to the difficulty of establish-
ing the natural history of minor injuries resulting in healing or 
occlusion, we agree the “liberal use of angiography” for knee dis-
location injuries [10]. The clinicians need to regard high-energy 
trauma such as multiple ligament rupture around the knee as a 
hard sign, and immediate CTA can be helpful for accurate diag-
nosis and treatment. 

In summary, knee dislocation can result in vascular injuries, 
which can be potentially limb-threatening complication. About 
half of all dislocations can be reduced before arrival, so under-
standing of injury mechanism and thorough physical examina-
tion are essential. The equal pulses do not necessarily exclude 
vascular injury. In addition, even if ABI of > 0.9, serial vascular 
evaluation is required if there are soft signs such as diminished 
pulses, neurologic signs, or high-energy damage such as multiple 
ligament ruptures since delayed diagnosis of artery injury can be 
the major cause of limb amputation. Traumatic knee dislocation 
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should be considered as a hard sign and prompt CTA can pro-
vide accurate diagnosis of vascular damage. 
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