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Abstract

Total knee replacement (TKR) is a common successful surgery in terms of the outcomes. The common
complications of TKR are joint infection, deep venous thrombosis (DVT), wound complication, and
postoperative knee instability. Arterial complications are not common. We are presenting a 61-year-old man
who underwent left TKR. Upon postoperative regular follow-up, the patient developed symptoms and
clinical presentation for DVT. However, initial duplex ultrasonography was negative for DVT. Repeated
duplex ultrasonography showed a pseudoaneurysm of the popliteal artery, and the diagnosis was confirmed
with computed tomography (CT) angiography. Pseudoaneurysm of the popliteal artery is a rare complication
following primary TKR. Our patient underwent endovascular angioplasty and stenting of the
pseudoaneurysm of the left popliteal artery. The patient completed three years and six months of follow-up
with an uneventful course. We selected to share our experience of this rare case because pseudoaneurysm of
the popliteal artery is a rare complication after TKR, which is usually present with symptoms that can mimic
DVT, such as acute lower limb swelling, calf muscle pain, and pain with passive ankle dorsiflexion. Duplex
ultrasonography is the preferred first diagnostic tool, and CT angiography (CTA) is needed to confirm the
diagnosis and to plan treatment. Treatment with endovascular stent proved to be safe and successful with
no infection risk or need for modifying rehabilitation protocol after more than three years of follow-up.
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Introduction

Total knee replacement (TKR) is a surgical procedure that replaces an advanced arthritic knee joint with an
artificial joint and is performed for patients suffering from debilitating, end-stage arthritic conditions of the
knee. This surgery is usually considered when conservative treatments have failed, with around 94%-97% of
all primary TKRs indicated due to osteoarthritis [1]. TKR is one of the most successful surgeries performed in
orthopedics. Also, surgical outcomes regarding pain relief, ability to do daily activities, range of motion, and
quality of life are dramatically improved [2,3].

Common and well-known complications of TKR include joint infection, deep vein thrombosis (DVT), wound
complications, and postoperative knee instability [4]. However, arterial complications are uncommon, and
the exact frequencies and clinical sequelae are still poorly organized. Vascular injuries are potentially
catastrophic, requiring urgent reconstruction with or without fasciotomies, and delays in diagnosis may lead
to amputation [5,6]. Most vascular injury during TKR involves the popliteal artery, and less common studies
describe injury to the geniculate arteries [7,8].

The popliteal artery injury can be classified based on the anatomical damage and one of two possible causes.
One cause can be occlusion of the artery by thrombosis, which can occur due to (a) low blood flow when a
tourniquet is used, (b) knee manipulations that result in microtears and endothelial damage, or (c) thermal
injury from the bone cement [9]. A second cause can be the popliteal artery’s sharp transection during the
bone cuts [10]. In other words, pseudoaneurysm can form directly from a partial tear in the arterial wall or
indirectly from mechanical stretching or thermal injury from the bone cement. Often, pseudoaneurysms can
be misdiagnosed as DVT [11,12].

In the following section, we report a case of pseudoaneurysm of the popliteal artery after a TKR with
unusual presentation, challenging diagnosis, and successful management.

Case Presentation
History

The patient was a 61-year-old man with a known case of hypertension and type 2 diabetes mellitus, both
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diagnosed over 10 years ago. He was on oral antihypertensive and hypoglycemic medications. He was
followed in an arthroplasty clinic for advanced osteoarthritis in both knees, with more

advanced osteoarthritis in the right knee (Figure 1). After conservative management failed, the patient
underwent right-side TKR followed by an uneventful postoperative period. In the following year, the pain
became more severe on his left side, prompting another TKR.

FIGURE 1: Pre-op x-rays of bilateral knees

X-rays of bilateral tri-compartmental advanced osteoarthritic changes in the knees identified medial joint space
narrowing, subchondral sclerosis, and osteophyte formation. There were no obvious radiological signs of vascular
atherosclerosis.

Surgical technique (left TKR)

We planned for a posterior sacrificing implant from a Smith + Nephew Genesis II posterior stabilized design
(PS), an intraoperative course. The patient was in a supine position with a tourniquet applied for 120
minutes. We applied a pneumatic compression device to the right lower limb. We made a midline skin
incision and medial para-patellar approach for left TKR after dissecting layer by layer and performing a
medial para-patellar arthrotomy. We removed the osteophytes and then released the deep MCL.

After that, we started with a distal femur cut using an oscillating saw with maximum knee flexion. The cut
was made based on an intra-medullary guide with a 6-degree angle on the valgus. We then made a tibial cut
using an extra-medullary guide. We checked the alignment and balance using the spacer block and rods, and
then we completed the femur cut for the anterior, posterior, and chamfers based on the posterior reference.
This was done using an oscillating saw with the knee in maximum flexion after ensuring that the soft tissue
was protected with a bone Hohmann retractor. We then adjusted the implant for acceptable alignment and
balance. We used a cemented PS implant. We removed all the debris and irrigated and closed in layers.

Postoperative hospital course

The patient tolerated the procedure and stayed in the regular ward for three days. The postoperative x-rays
were reviewed (Figure 2). During hospitalization, the patient received Cefazolin as post-surgery antibiotics.
Also, he received paracetamol and tramadol as post-surgery analgesia with Enoxaparin for DVT prophylaxis.
He was discharged on the third day, with the same medications.
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FIGURE 2: X-rays of post left TKR

Status post left knee total replacement shows acceptable implant alignment, size, and position. There are no
fractures, translations, or dislocations. Moderate joint effusion is present. Multiple skin staples, soft tissue edema,
and air foci are consistent with early postoperative changes.

TKR: Total knee replacement.

Clinical visits

On postoperative day 10, the patient came for wound dressing and complained of left leg pain, numbness,
and swelling, mainly on the calf muscle. The swelling increased with passive ankle dorsiflexion, which made
us suspect DVT. We conducted duplex ultrasonography of lower limb veins, which was negative for DVT.

On postoperative day 15, the patient arrived at the clinic for skin clip removal. We noticed an increase in
thigh girth measurement by about 3 centimeters (cm) and noted the same complaints as before.

On postoperative day 17, left thigh pain became more disruptive of his daily activities such as walking,
sitting, and ground activities; even with anti-inflammatory agents, his pain score was 3/10. He had localized
tenderness over the vastus lateralis muscle across the mid-thigh and moderate effusion around the knee
without local signs of inflammation. The range of motion of the knee was 0-100 degrees. Distal
neurovascular status was intact. There were no clinical signs of DVT, and the wound was healed. However,
persistent thigh swelling was noticed as a previous measurement of around 3 cm. So, we decided to repeat
the duplex ultrasonography, which showed a 3 cm pseudoaneurysm of a popliteal artery. This was confirmed
with computed tomography (CT) angiography (Figure 3).

2024 Alammari et al. Cureus 16(7): €65772. DOI 10.7759/cureus.65772 3of 11


https://assets.cureus.com/uploads/figure/file/1112417/lightbox_60d4e640406311efb41e61a59ecd741d-MergedImages-2-.png
javascript:void(0)

Cureus

Part of SPRINGER NATURE

LEFT POP A

FIGURE 3: Repeated vascular duplex ultrasonography and angiogram of
pre- and post-endovascular angioplasty as well as stenting of the
pseudoaneurysm in the left popliteal artery

(A) Repeated vascular duplex ultrasonography examination showed a large cyst-like lesion in the left popliteal
fossa. (B) Doppler images showed turbulent forward and backward flow within the lesion, giving the classic
appearance of a “Yin-Yang” sign. Sonographic findings were consistent with the popliteal artery pseudoaneurysm.
(C) The selected axial image at the level of the tibial stem/proximal tibial bone from the CT lower extremity
angiogram study confirmed the presence of a large popliteal artery pseudoaneurysm (red arrow). (D) The
angiogram of the left lower limb demonstrated a high-flow popliteal pseudoaneurysm (yellow arrow). (E) A covered
stent was inserted extravascularly using a flexible soft device to allow excessive movement. Post-stenting
angiogram showed successful exclusion of the pseudoaneurysm. (F) Follow-up duplex ultrasonography showed
the patient’s popliteal artery with normal flow.

Treatment planning

We admitted the patient and arranged for a vascular consultation on the same day. We discussed the merits
of endovascular repair versus open surgical repair with vascular surgeons and interventional

radiologists. The patient consented to both, and, on postoperative day 19, he underwent endovascular
angioplasty and stenting of the pseudoaneurysm of the left popliteal artery. The patient resumed
anticoagulants in the form of clopidogrel and aspirin 12 hours after the procedure.

On postoperative day 20, the pain was well controlled, and distal neurovascular examination was intact. We
resumed the TKR rehabilitation protocol, and the patient was discharged on postoperative day 21 (Figure 4).
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FIGURE 4: X-rays of left knee after three years and six months of follow-
up

The left popliteal artery stent is noted. Left total knee replacement with maintained alignment of the prosthesis is
observed, and there are no signs of hardware-related complications.

Further follow-up

The patient was evaluated in the clinic one week after the endovascular stenting of the pseudoaneurysm. He
was comfortable, the swelling had subsided, and thigh girth had improved. He had become completely
asymptomatic. He was also following the post-TKR rehabilitation protocol. He is still on regular follow-ups
with vascular surgery and orthopedic surgery clinics. He has completed three years and six months of
follow-up as of now (Figure 5).

FIGURE 5: Physical examination of bilateral knees at three years and six
months of follow-up

The image shows bilateral knees after more than three years, with full extension, flexion greater than 100 degrees
bilaterally, and no more swelling in the left lower limb.

Discussion
Vascular complications after TKR are uncommon, with injuries occurring between 0.03% and 0.2% of cases.
Most vascular injuries following TKR result from applying tourniquets over calcified vessels, which can
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damage the vessels and lead to thrombosis or embolization of calcified plaques. Vascular blunt trauma is
more frequently caused by instruments or manipulations, particularly when there are significant soft tissue
contractures or a lack of range of motion less than 50 degrees, as in posttraumatic fibrosis [13-15]. In the
literature review, pseudoaneurysms following TKR involving the popliteal artery, anterior tibial artery, and
geniculate arteries have been reported, with the incidence of pseudoaneurysms of the popliteal artery after
TKR increasing from 0.0095% to 0.088% [12,16,17].

Almost all previous reports, as mentioned in Tables 1, 2, described initial clinical presentation in the form of
progressive lower limb swelling, posterior knee and calf pain, and tightness of the calf area. The formation of
posterior knee hematoma, a pulsatile popliteal fossa mass, and the presence of an audible souffle sound may
contribute to the differentiation of clinical presentation between a DVT and a pseudoaneurysm of the
popliteal artery. Also, pseudoaneurysms may remain undetected for a long time or present very late [18]. In
the case series by Ammori et al., two patients presented initially with compartment syndrome and were
treated with fasciotomies before they were diagnosed with popliteal artery pseudoaneurysm [19]. Also, the
literature mentioned that the patient can present with recurrent hemarthrosis or neurological symptoms in
the form of foot drop or hypoesthesia in the foot, especially over the first web space or on the plantar aspect
[18,20,21]. So, DVT is the most likely differential diagnosis with this clinical presentation, especially for
lower limb edema, calf pain, and a history of recent surgery. Popliteal artery pseudoaneurysm after TKR is
often diagnosed with duplex ultrasonography to rule out DVT. On the other hand, CT angiography (CTA) is
the gold standard, which helps to determine the extent of the treatment plan and the type of surgical
intervention [22].
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Author,

year

Type of

study

Age (years)

Gender

Medical

history

Time of
starting

symptom
Missed
diagnosis

with DVT

Time of

diagnosis

Chief

complaint

Examination

Padegimas et
Our case, 2024
al., 2016 [30]

Retrospective
study. One
Case report patient has a

popliteal artery

pseudoaneurysm.

61 67

Male Male

Hypertension and diabetes mellitus type Il Diabetes mellitus

Day 10 post OP Day 2 post OP

No. Was on
No. Was on differential diagnosis only. differential

diagnosis only.

Day 17 post OP Day 3 post OP

Left leg pain, numbness, and swelling, mainly in Pain and edema

the calf muscle in the lower limb

Calf muscle swelling and pain increased with
passive ankle dorsiflexion. Localized tenderness
over the vastus lateralis muscle over the mid- Intact distal pulse
thigh. Increase in thigh girth measurement by

about 3 cm.

Ammori et al.,

2016 [19]

Retrospective
study. 7 patients
have popliteal

artery

pseudoaneurysm.

Median 66.5

(57.3-83.2)

Not mentioned

Not mentioned

Not mentioned

No. Was on
differential

diagnosis only.

Median 15 (7-27)

Not mentioned

Not mentioned

Caiiibano et

al., 2019 [28]

Case report

76

Female

Hypertension

Day 7 post
OP

No. Was on
differential
diagnosis

only.

Day 7 post
OP

Pain and
edema in the

lower limb

Intact distal
pulse and
palpable
mass in the
popliteal

area

Shin et al., 2014 [21]

Case report

61

Female

No previous history of
arterial or cardiovascular

diseases

Day 3 post OP

No. Was on differential

diagnosis only.

Not mentioned

Right knee and calf
swelling, severe pain in the
right lower limb, and
weakness of right ankle

dorsiflexors

Intact pulse and weakness
of right ankle

dorsiflexors. Palpable mass
in the popliteal area. Painful

palpation of the whole leg.

Schermer et al.,

2022 [31]

Case report

66

Female

History of asthma,
hypertension, type
2 diabetes mellitus,

and obesity

Day 2 post OP

No. Was on
differential

diagnosis only.

Day 4 post OP

Pain in the calf and
knee and
decreased
sensibility of the
lateral edge of the

foot

Intact distal pulse
and calf palpation
of the whole leg
was painful. No

neurological deficit.

Papadopoulos et al.,

2015 [32]

Case report

76

Female

No history of
atherosclerotic disease,
diabetes, ischemic heart
disease, cerebrovascular
or peripheral vascular

disease

Day 3 post OP

Day 40 post OP

Lower limb edema,

redness, and pain

Intact distal pulse.
Palpable mass in the

popliteal area.

TABLE 1: Review and comparison of the different aspects in the literature on similar conditions,
such as age, gender, medical history, time when symptoms began, missed diagnoses with DVT,

time of diagnosis, chief complaint, and examination

TKR: Total knee replacement.
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Author,

year

Type of
TKR

Abnormality
in duplex

ultrasound

Diagnostic

study

Treatment

Medications

Outcome

Our case, 2024

Primary TKR

Yes. In second
duplex

ultrasonography.

Day 10

(Negative)

Day 17 (Positive)

Duplex
ultrasonography
and tomography

angiography

Endovascular
angioplasty and
stenting of the
pseudoaneurysm
of the left

popliteal artery

Dual antiplatelet
therapy in the
form of
clopidogrel (3
months) and

aspirin (lifelong)

Free of
symptoms (no

pain or swelling)

Padegimas et

al., 2016 [30]

Primary TKR

Duplex

ultrasonography

Stenting of the

pseudoaneurysm

Enoxaparin

Free of
symptoms (no

pain or swelling)

Ammori et al., 2016 [19]

Primary TKR

4 patients by duplex ultrasonography, 2 patients by
arteriogram, 1 patient by computed tomography

angiography

For compartment syndrome (6 patients underwent
fasciotomies). For popliteal artery pseudoaneurysm (4
patients with posterior operative repair and 2 patients
with stent insertion), 1 patient had no intervention
because he had a significant reduction in the size of the

pseudoaneurysm.

Not mentioned

3 patients had neuropathic pain affecting the foot. 1
patient died because of hypertensive heart disease 3

days after the insertion of a stent.

Caiiibano et al.,

2019 [28]

Primary TKRs

Computed tomography

angiography

Pseudo-
endoaneurysmorrhaphy
by lateral suturing of
the popliteal artery with

monofilament 5/0

Not mentioned

Free of symptoms (no

pain or swelling)

Shin et al,.

2014 [21]

Primary TKR

No

Computed
tomography

angiography

Placement of a
covered
endovascular stent

graft

Not mentioned

Asymptomatic (no
pain or swelling).
The patient had
foot drop (peroneal
and posterior tibial

nerve dysfunction).

Schermer et al.,

2022 [31]

Revision TKR

Computed tomography

angiography

Pseudoaneurysm
endovascularly with a

covered stent

Dual antiplatelet

therapy for 6 months

Complaints of
hypesthesia of digits 3
to 5 of the right foot
and heel due to tibial
nerve neuropathy as
compressed by

pseudoaneurysm

Papadopoulos
etal.,

2015 [32]

Primary TKR

Computed
tomography

angiography

Surgical
exploration of
the popliteal
artery with the
aid of a great
saphenous

vein patch

Not mentioned

Free of
symptoms (no
pain or

swelling)

TABLE 2: Review and comparison of the different aspects in the literature on similar conditions,
such as type of TKR, abnormality in duplex ultrasound, diagnostic study, treatment, medications,
and outcome

TKR: Total knee replacement.

2024 Alammari et al. Cureus 16(7): €65772. DOI 10.7759/cureus.65772

Following TKR vascular injuries, above-knee amputations were more common in prior years.
However, improvements in diagnostic image modalities and endovascular techniques have decreased the
incidence of above-knee amputation [23]. Because of its proximity to the joint, the popliteal artery is most
commonly affected. Popliteal artery injury is more common in revision than in primary surgeries because
the popliteal artery is hidden by fibrosis during tissue dissection. Rubush et al. explained the jeopardized
zone for the popliteal artery during the placement of the posterior retractor, the use of oscillating saw or
pins to hold the tibial jig, the posterior capsular release, the posterior cut of the femoral condyles, the
application of retractor for anterior dislocation of the tibia, the placement of the knee in hyperextension
after the cuts, and before the application of the hardware or tibial cuts. They divide the articular surface of
the tibia into a clock, with 6 o’clock being the most anterior position. The jeopardized zone is between 11
and 3 o’clock (12 o’clock is the position of the popliteal vein, 1 o’clock is the position of the popliteal artery,
and 2 o’clock is the position of the anterior tibial artery). Popliteal artery trauma in TKR occurs during
surgery. It can present as acute ischemia or with arterial thrombosis, pseudoaneurysm, and occlusion [24].

The initial diagnostic tool should be duplex ultrasonography because DVT is the most common differential

8 of 11


javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)

Cureus

Part of SPRINGER NATURE

diagnosis. CTA should be used to confirm the diagnosis and plan treatment. An MRI scan can be performed
to confirm the diagnosis as well. However, metallic artifact formation caused by the prosthesis is frequently
visible on both CTA and MRI [16,22]. Repeat duplex ultrasonography is also important in determining
whether the popliteal artery pseudoaneurysm is increasing in size [25].

The literature reports a remarkably long interval between diagnosis and occurrence of the popliteal artery
pseudoaneurysm during surgery. Ammori et al. found a median interval of 15 days (range: 7-27 days) [19]. In
the series by Bernhoff et al., a popliteal artery pseudoaneurysm was diagnosed in 11 patients with a median
time interval to achieve the final diagnoses of 41 days (range: 2-90 days) [26]. Compared to the literature,
our diagnosis was about the same (17 days postoperatively) on second duplex ultrasonography. This second
duplex ultrasonography was indicated due to persistent symptoms and to exclude DVT. Also, the patient had
an early clinical presentation (day 10 postoperative) because the popliteal artery pseudoaneurysm was
identified quickly. The case needs comprehensive and urgent workups such as duplex ultrasonography
followed by CTA for confirmation of the diagnosis, followed by vascular surgery and intervention radiology
for the planning of treatment.

In the treatment of popliteal pseudoaneurysms, there are several procedures. Vein-bypass open surgery has
been used extensively with good long-term outcomes. However, it has a high risk of injury to adjacent
structures and prosthesis infection because of the presence of fibrosis and anatomical changes due to
previous surgery. Another therapeutic procedure is endovascular treatment with stents, which has
frequently been described in the literature as the management of popliteal artery pseudoaneurysms with
good results [27,28]. Published results using stents are satisfactory, although in our case, the treatment was
endovascular angioplasty and stenting of the pseudoaneurysm in the left popliteal artery. It had a good
outcome, and the patient was asymptomatic from day 1 after endovascular angioplasty and stenting with
more than three years of follow-up. A less invasive therapeutic procedure is ultrasound-guided compression
or thrombin injection to achieve thrombosis. This technique is described in the literature with minimal data
showing good results; however, as only a few cases have been reported and data are not still conclusive, its
use is not standardized [29-32].

In the case of large pseudoaneurysms such as ours, the vascular surgeon offered an open repair versus
endovascular angioplasty and stenting treatment. Ultimately, the vascular surgeon preferred endovascular
angioplasty and stenting treatment. For many reasons, open repair presents a unique set of challenges: It
requires a posterior knee approach, the presence of fibrosis, and anatomical changes due to previous surgery
that increase the possibility of harming nearby structures and putting the newly implanted prosthesis at risk
of infection. In addition, it necessitates harvesting a venous graft from the contralateral limb. Despite the
lack of long patient series, our understanding is based on data showing that endovascular therapy can be
applied with a manageable morbidity rate and is both safe and long-lasting when used to treat traumatic
popliteal artery pseudoaneurysms.

Conclusions

A pseudoaneurysm of the popliteal artery is a rare complication after TKR, which is usually present with
symptoms that can mimic DVT, such as acute lower limb swelling, calf muscle pain, and pain with passive
ankle dorsiflexion. Duplex ultrasonography is the preferred first diagnostic tool, and CTA is needed to
confirm the diagnosis and plan treatment. Treatment with endovascular stent proved to be safe and
successful with no infection risk or a need to modify the rehabilitation protocol after more than three years
of follow-up.
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