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 Case series
 Patients: Female, 68-year-old • Female, 79-year-old
 Final Diagnosis: Popliteal artery occlusion
 Symptoms: 68-years-old woman presented a weak dorsalis pedis pulse in the foot and weakness to dorsiflexion 

of the toe at an operative side immediately after TKA • 79-years-old woman presented a cold right 
foot and lack of popliteal and dorsalis pedis pulse in the operative extremity immediately after TKA

 Medication: —
 Clinical Procedure: Conservative management
 Specialty: Orthopedics and Traumatology

 Objective: Challenging differential diagnosis
 Background: Acute arterial occlusion after total knee arthroplasty (TKA) is a rare but occasionally limb-threatening compli-

cation. Successful outcomes of surgical treatment for acute arterial occlusion after TKA have been frequent-
ly reported in the literature; however, few reports have described conservative treatment. This case report de-
scribes the successful conservative treatment of popliteal artery occlusion after TKA.

 Case Report: We report 2 cases of popliteal artery occlusion after TKA that were managed with conservative treatment. In 
Case 1, a 68-year-old woman presented with a weak dorsalis pedis pulse in the foot and weakness to dorsi-
flexion of the toe on the operative side immediately after TKA. The operative lower extremity arterial ultraso-
nography and computed tomography angiography demonstrated the popliteal artery occlusion. In Case 2, a 
79-year-old woman presented a cold right foot and lack of popliteal and dorsalis pedis pulse in the operated 
extremity immediately after TKA, and Doppler ultrasound did not reveal a flow for the dorsalis pedis artery. In 
both patients, urgent angiographies showed popliteal artery occlusion, and blood flow was observable in the 
anterior tibial, peroneal, and foot arteries collateral perfusion. Thus, conservative treatments were chosen, and 
anticoagulant and vasodilator therapies were undergone in both patients. At 6 months after surgery, they were 
able to walk without intermittent claudication.

 Conclusions: Conservative treatment can be a good option for popliteal artery occlusion after TKA in cases of rich collateral 
circulation.
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Background

As the general population ages, the number of people with 
knee osteoarthritis is increasing [1]. In addition, more patients 
of advanced aged are choosing surgical treatment to improve 
their quality of life. Total knee arthroplasty (TKA) is the safest 
and most cost-effective procedure for restoring function to an 
arthritic knee joint [2]. However, various complications have 
been reported for TKA [3]. Once complications develop, their 
management is not necessarily easy. In particular, acute arte-
rial occlusion is severe and leads to many sequelae: compro-
mised wound healing, infection, and the worst scenario, am-
putation [4]. Although the incidence of arterial complications 
after TKA, including arterial occlusion, arteriovenous fistula, ar-
terial aneurysm, and arterial severance, is rare, with a reported 
rate of 0.033% to 0.17% in large patient populations [5-7], we 
must take care to prevent serious complications and choose 
the appropriate treatment.

The appropriate treatment of arterial complications after TKA 
comprises conservative therapy and surgical intervention, al-
though surgical intervention is chosen most often. Dua et al 
reported that most of these patients either received stent 
placement (44%) or peripheral bypass (30%) as the treatment 
modality for popliteal artery injury, and 96% of this group had 
a successful procedure with recovered distal blood flow, while 
1 patient had a peripheral bypass complication that required 
a redo-bypass and another patient had a patch angioplasty 
and required an embolectomy. However, there were no am-
putations or deaths in this cohort. Moreover, iatrogenic popli-
teal artery injury after TKA was a very rare occurrence, with a 
reported rate of 0.003% [8]. Hence, few studies have report-
ed the results of conservative treatments for popliteal artery 
injury [9]. Herein, we report 2 cases of successful conserva-
tive treatment for acute popliteal artery occlusion after TKA.

Case Report

Case 1

The patient was a 68-year-old woman who had right knee 
pain due to osteoarthritis. A striking feature of the patient 
was high adiposity, with a body mass index (BMI) of 31.9 kg/
m2. She did not have a medical history of coronary risk factors. 
Preoperative physical examination of the right knee revealed 
a limited range of motion (ROM) of -40° to 80°. Preoperative 
radiographs showed severe varus deformity, with a femorotib-
ial angle of 210° (Figure 1). After conservative therapies had 
failed to improve her function, a right primary TKA (Persona 
CPS, Zimmer, Warsaw, Indiana, USA) was performed at a previ-
ous hospital (Figure 2). When a proximal tibial osteotomy was 
performed using a bone cutting saw blade without a navigation/

robotic system, the retractor was inserted into the posterior 
tibia to protect the posterior tissue. A tourniquet was inflated 
to 250 mmHg for a total of 95 min. Although a weak dorsalis 
pedis pulse in the right foot and weakness to dorsiflexion of 
the right toe were detected immediately after the surgery, the 
patient received watchful waiting since Doppler ultrasound re-
vealed a flow for the dorsalis pedis artery and recovered toe 
dorsiflexion. On postoperative day 3, a lower extremity arte-
rial ultrasonography and computed tomography angiography 
demonstrated the right popliteal artery occlusion. The patient 
was then referred to our hospital.

Urgent angiography was performed, which showed the right 
popliteal artery occlusion. Blood flow in the anterior tibial, pe-
roneal, and dorsalis pedis arteries was observed, provided via 
collateral perfusion (Figure 3). After angiography, the dorsalis 
pedis and posterior tibial pulses were palpable, and the foot 
showed normal sensation and temperature. Hence, conserva-
tive treatment was chosen based on evidence of an adequate 
peripheral circulation and absence of symptoms. Of note, we 
were prepared to proceed to surgical treatment if symptoms 
of impaired circulation developed. The patient was treated 
with anticoagulant (Bayaspirin, 100 mg/day) and vasodilator 
(alprostadil, 10 µg, 2 times/day), with rehabilitation conduct-
ed according to the usual institutional protocol. At 6 months 
after surgery, the patient had a ROM of 0° to 100° and was 
able to walk without intermittent claudication.

Case 2

The patient was a 79-year-old woman who had right knee pain 
due to osteoarthritis. Her BMI was 24.2 kg/m2. She had a his-
tory of hypertension. Preoperative physical examination of the 
knee revealed a limited ROM of -30° to 95°. Preoperative ra-
diographs showed severe varus deformity, with an femorotib-
ial angle of 195° (Figure 4). After conservative therapies had 
failed to improve her function, a right primary TKA (Vanguard 
PS, Biomet, Warsaw, Indiana, USA) was performed at a previ-
ous hospital (Figure 5). When a proximal tibial osteotomy was 
performed using a bone cutting saw blade without a naviga-
tion/robotic system, the retractor was inserted into the pos-
terior tibia to protect the posterior tissue. A tourniquet was 
inflated to 250 mmHg for a total of 74 min. Immediately after 
the surgery, a cold right foot and lack of popliteal and dorsalis 
pedis pulse in the operated extremity were detected. Doppler 
ultrasound did not reveal a flow for the dorsalis pedis artery, 
and the patient was then suspected of having acute arterial 
occlusions after TKA and was referred to our hospital.

Urgent angiography was performed, showing the right popli-
teal artery occlusion. Blood flow was observable in the ante-
rior tibial, peroneal, and medial plantar arteries via collateral 
perfusion (Figure 6). After angiography, syncope occurred via a 
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Figure 1.  Preoperative radiograph of the right 
knee (Case 1), anteroposterior (A) and 
lateral (B) views.

A B

Figure 2.  Postoperative radiograph of the right 
knee (Case 1), anteroposterior (A) and 
lateral (B) views.

A B
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Figure 3.  Angiography of the right knee showing occlusion of the popliteal artery with collateral perfusion of the anterior tibial artery, 
peroneal artery, and dorsalis pedis artery (Case 1); anteroposterior (A) and lateral (C) views of early phase showing occlusion 
of the popliteal artery (red arrow); anteroposterior (B) and lateral (D) views of late phase showing collateral perfusion of the 
anterior tibial artery and the peroneal artery (yellow arrow); and angiography of the right foot (E) showing the blood flow of 
the dorsalis pedis artery (blue arrow).
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Figure 5.  Postoperative radiograph of the right 
knee (Case 2), anteroposterior (A) and 
lateral (B) views.
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Figure 4.  Preoperative radiograph of the right 
knee (Case 2), anteroposterior (A) and 
lateral (B) views.
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Figure 6.  Angiography of the right knee showing occlusion of the popliteal artery with collateral perfusion of the anterior tibial artery; 
the peroneal artery and medial plantar artery (Case 2); anteroposterior (A) and lateral (C) views of early phase showing 
occlusion of the popliteal artery (red arrow); anteroposterior (B) and lateral (D) views of late phase showing collateral 
perfusion of the anterior tibial artery and peroneal artery (yellow arrow); and angiography of the right foot (E) showing the 
blood flow of the medial plantar artery (blue arrow).
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vagal reflex; anemia was also detected. If the patient had been 
in good overall health, there was the possibility that surgical 
intervention would have been performed. However, based on 
evidence of adequate peripheral circulation and the patient’s 
poor overall condition for surgical intervention, which was 
caused by syncope and anemia, we proceeded with conservative 
treatment, which was judged appropriate by a cardiovascular 

surgeon. We were prepared to proceed to surgical treatment 
if symptoms of impaired circulation developed. After the pa-
tient returned to the Intensive Care Unit, the dorsalis pedis 
and posterior tibial pulses recovered gradually. The foot be-
came gradually warmer, with recovery of normal foot sensation 
and movement. The patient subsequently underwent antico-
agulant (Bayaspirin, 100 mg/day) and vasodilator (alprostadil, 
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10 µg, 2/day) therapies, with rehabilitation conducted accord-
ing to the usual institutional protocol. At 6 months after sur-
gery, the patient had a ROM of 0° to 100° and was able to 
walk without intermittent claudication.

Discussion

We report 2 cases of the successful conservative treatment 
for acute popliteal artery occlusion after TKA. The most im-
portant inference derived from our experiences in these pa-
tients was that a collateral circulation around the area of arte-
rial occlusion likely contributed to the conservative treatment 
success. The incidence of arterial complications after TKA in-
cluding arterial occlusion, arteriovenous fistula, arterial aneu-
rysm, and arterial severance are rare, with a reported rate of 
0.033% to 0.17% in large patient populations [5-7]. However, 
acute arterial occlusion may be limb-threatening if not treat-
ed appropriately. For risk assessment of arterial complication, 
preoperative physical examinations are necessary, which in-
clude Doppler ultrasound and regularly measured preopera-
tive peripheral pulses test, ankle-brachial index, capillary refill, 
and oxygen saturation [10]. Preoperative peripheral circulation 
assessment may contribute to judging whether conservative 
treatment will be successful.

Reported risk factors of arterial complications after TKA include 
a history of arterial insufficiency, preexisting atherosclerotic 
disease, including inducing factors, such as dyslipidemia, di-
abetes, hypertension, prior smoking, and obesity, preexisting 
peripheral vascular disease, previous vascular surgery, atri-
al fibrillation, history of cancer, absent or asymmetrical pedal 
pulses, presence of a popliteal aneurysm, calcification of the 
distal superficial femoral artery or the popliteal artery, and an 
extreme flexion contracture [4,10-15]. Redo arthroplasty has 
double the rate of arterial injury [6]. The correction of an ex-
treme flexion contracture (>30°) leads to a reduction in the 
lumen of the artery due to its elongation [4]. Moreover, im-
plant design might have some influence on artery occlusion 
after TKA. For TKA, constrained prosthesis designs, such as 
the posterior stabilized design, might have a higher risk than 
the cruciate retaining design, especially for knees with se-
vere deformity, which need further osteotomy or soft tissue 
release [10]. The intraoperative risk factors include the inser-
tion of the retractor into the posterolateral corner of the tib-
ia, excision of the posterior osteophyte, and nonphysiological 
manipulation of the knee [4,16,17]. One of the mechanisms 
of arterial occlusion is the intimal injury of the popliteal artery 
with unrecognized distraction, kinking, or torsion during the 
performance of TKA [11]. In addition, the damage to the inti-
ma can already have occurred when the maximum pressure of 
the tourniquet is reached, regardless of the duration of isch-
emia [4]. In our case, both patients with obesity and flexion 

contracture ³30° underwent TKA utilizing the posterior stabi-
lized prosthesis. We suggest that careful evaluation of circu-
lation be carried out before surgery in addition to full prepa-
ration before surgery and careful performance during surgery, 
especially for patients with higher risks of arterial occlusion.

Acute arterial occlusions after TKA should be diagnosed as 
soon as possible and the arterial condition should be accu-
rately assessed to prevent amputation or death. In a report 
by Green and Allen, 86% of the patients required amputation 
if the surgery was performed more than 8 h after interruption 
of the popliteal arterial blood flow [18]. The first presentation 
as a warning of occlusion is particularly important and useful. 
The classic presentation of limb ischemia is known as the 6Ps: 
pallor, pain, paresthesia, paralysis, pulselessness, and poikilo-
thermia [19]. The peripheral pulses test is an easy and essen-
tial physical examination for early diagnosis. Zeng et al found 
that 43% of patients with arterial occlusion had decreased or 
absent pulses [10]. If the pulses are abnormal, additional exam-
inations, such as Doppler ultrasound and angiography, should 
be performed. Angiography gives precise vascular imaging. In 
our 2 cases, the reason conservative therapy was chosen was 
because the patients did not present the 6Ps and angiogra-
phy showed adequate peripheral circulation. However, wheth-
er collateral circulation is rich is a subjective assessment. To 
make that assessment, it is important to make a comprehen-
sive judgment that includes clinical symptoms for ischemia, 
including the 6Ps, and Doppler ultrasonography. Saunders et 
al reported that late recognition of iatrogenic arterial injury af-
ter TKA caused an above-knee amputation and that it is nec-
essary for surgeons performing TKA to be aware of the poten-
tial risk factors for arterial injury and to maintain a high index 
of suspicion for these infrequent injuries during the postop-
erative period [20].

There are various treatments for arterial occlusion. The con-
servative treatment includes anticoagulation, thrombolysis, va-
sodilation, and fasciotomy, while surgical treatment includes 
thrombectomy, balloon angioplasty, bypass graft, and stent [10]. 
Surgical revascularization has long been the standard approach 
to restoration of limb perfusion [21]. Postoperative repair of ar-
terial injuries was associated with excellent limb salvage rates 
of 94.1% [7]. Calligaro et al reported that arterial thrombectomy 
was successful in only approximately one-fourth (5/18, 28%) 
of the acute ischemic complications associated with TKA [6]. 
However, due to advancements in thrombolytic therapy and 
catheter based techniques, endovascular approaches have 
emerged as first-line therapy in the treatment of acute limb 
ischemia [21]. Few studies have reported the results of con-
servative treatments. Li et al reported a case of anterior tibial 
artery (ATA) occlusion after TKA that was treated without sur-
gery [9]. They explained that ATA is not the major artery re-
sponsible for circulation in the lower extremity, and therefore, 
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ATA occlusion can be managed conservatively without aggres-
sive treatment. However, the popliteal artery divides into its 
terminal branches as the ATA and posterior tibial artery, and 
acute popliteal artery occlusion results in sudden loss of arte-
rial perfusion to the lower extremity. In both of our cases, due 
to the presence of collateral circulation to the foot, the lower 
extremity was not in vasoocclusive crisis, despite the occlusion 
not being resolved. The collateral circulation, although spec-
ulated, is difficult to predict. We do note, however, that the 
amount of collateral circulation needed to adequately man-
age popliteal artery occlusion conservatively is unknown. One 
of the noninvasive techniques of microcirculation perfusion 
analysis is skin perfusion pressure, which is an essential mo-
dality for evaluating ischemia severity and predicting wound 
healing and limb loss [22]. The postoperative skin perfusion 
pressure may be a parameter when evaluating postoperative 
circulation. Although most acute arterial complications after 
TKA were diagnosed on the day of surgery [23], we should be 
aware of the possibility of arterial occlusion in the postoper-
ative period and be watchful for symptoms of limb ischemia.

Conclusions

Acute arterial occlusion associated with TKA is a rare but oc-
casionally limb-threatening complication. For most patients, 
surgical treatment is chosen. In certain cases, however, con-
servative treatment can be chosen under watchful waiting. 
Adequate postoperative and preoperative assessment of the 
patient’s arterial condition is essential to the successful man-
agement of acute arterial occlusion.
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