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a b s t r a c t

Pseudoaneurysm of the popliteal artery is a rare complication of total knee arthroplasty (TKA), with a
reported incidence of 0.0095% to 0.088%. We describe the case of a 66-year-old female who underwent
conversion of unicompartmental knee arthroplasty (2014) to a TKA because of instability symptoms. A
pseudoaneurysm of the popliteal artery was found postoperatively on ultrasound performed because of
persistent symptoms of pain and tightness of her calf and hypesthesia of digits 3 to 5. She was treated
endovascularly with placement of a covered stent. At the most recent follow-up (8 months after surgery),
the complaints of hypesthesia persist. A pseudoaneurysm of the popliteal artery is a rare, yet well-
described, complication of TKA often found coincidentally on Duplex ultrasound usually performed to
rule out a deep venous thrombosis. Prompt diagnosis is of great importance given the potential to
developing compartment syndrome or irreversible neurological deficits.
© 2021 The Authors. Published by Elsevier Inc. on behalf of The American Association of Hip and Knee
Surgeons. This is an open access article under the CC BY license (http://creativecommons.org/licenses/by/

4.0/).
Introduction

Pseudoaneurysms of the popliteal artery are a rare complication
after total knee arthroplasty (TKA), with reported incidence varying
between 0.0095% and 0.088% [1-7]. In a recent, large systematic
review, pseudoaneurysm of the popliteal arterywas found to be the
most common type of vascular injury after TKA (45%), followed by
occlusion (33%) and transection (14%) [8]. A pseudoaneurysm, or
false aneurysm, is a contained local hematoma in direct connection
with an artery due to a defect in the layers of the arterial vessel wall.
This is in contrast to a true aneurysm where all layers of the vessel
wall are intact. Often, a pseudoaneurysm of the popliteal artery
presents similar to a deep venous thrombosis (DVT): progressive
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swelling, pain, and tightness of the calf. If not recognized early, it
has the potential to developing compartment syndrome or irre-
versible neurological deficits.

In this case report, we describe the case of a 66-year-old female
who underwent revision knee arthroplasty due to instability
symptoms of her unicompartmental knee arthroplasty. On post-
operative day 4, Duplex ultrasounddmade because of hindering
symptoms and to exclude a DVTdshowed a pseudoaneurysm of the
popliteal artery, which was treated endovascularly with placement
of a covered stent. The patient provided informed consent for
publication of this case report.
Case history

A 66-year-old female patient with a unicompartmental knee
arthroplasty (2014) (Figs. 1 and 2) underwent conversion to a TKA
because of anteroposterior instability symptoms, which she
developed after a fall from the stairs 1.5 years before the revision.
The patient’s medical history includes asthma, hypertension, type 2
diabetes mellitus, and obesity (body mass index of 36 kg/m2).
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Preoperative physical examination showed a grade 3 positive
Lachman test, suggesting an anterior cruciate ligament rupture and
a positive posterior sag sign indicative of concomitant posterior
cruciate ligament damage. Varus and valgus stress tests showed no
signs of instability; neurological examination was without
abnormalities.

During surgery, a cemented revision TKAwith a short-stemmed
tibial component was placed (type: Triathlon PS Cemented; Stryker,
Amsterdam, the Netherlands). The surgery was performed without
intraoperative complications, and no tourniquet was used.
Furthermore, local infiltration anesthesia was applied in the pos-
terior and anterior capsules and subcutaneously. On postoperative
day one, the radiographs (anteroposterior and lateral) showed
proper position of the prosthesis with no signs of complications;
the hemoglobin level was 6.9 mmol/L (ref 7.2-9.5), down from a
preoperative level of 8.9 mmol/L. On postoperative day 2, the pa-
tient experienced pain in the calf and the knee and decreased
sensibility of the lateral edge of the foot. Physical examination
showed a tense calf and foot (not red, not shining). Palpation of the
whole leg was painful, including the calf. Moreover, there was
decreased sensibility of the dorsal side of toes 3-5 and over the
lateral edge of the foot, which the patient had noticed after spinal
anesthesia had worn off. All motor functions were intact
Figure 1. Preoperative anteroposterior radiograph showing the unicompartmental
knee arthroplasty.

Figure 2. Preoperative lateral radiograph showing the unicompartmental knee
arthroplasty.
(dorsiflexion, plantar flexion, eversion and inversion of the ankle
joint, flexion and extension of the toes). On postoperative day 4, a
hematoma of the operative leg was noted. The clinical presentation
seemed to best fit an expanding hematoma. Because of hindering
symptoms and to exclude a DVT, a venous Duplex ultrasound of the
lower leg was performed on the fourth postoperative day (Fig. 3).
On the ultrasound, no DVT was identified. However, a globular
abnormality in direct relation to the popliteal artery with arterial
pulsations was found. Computed tomography angiography (CTA)
confirmed the presence of a pseudoaneurysm at the level of the
joint space of the knee prosthesis originating from the popliteal
artery with a diameter of approximately 22 mm (Fig. 4). The
popliteal artery itself was patent. Owing to a wide neck of the
pseudoaneurysm (1-2 cm), neither thrombin injection nor coiling
was possible given the risk of distal embolization. Also, there is a
chance that bleeding might persist after coiling of the pseudoa-
neurysm. Thereupon, after consultation with the interventional
radiologist and the vascular surgeon, it was decided to treat the
pseudoaneurysm endovascularly with a covered stent (Fig. 5).
Through an antegrade sheath in the common femoral artery, a 7 �
50-mm covered stent (type: Viabahn Endoprosthesis; W.L. Gore &
Associates, Flagstaff, AZ) was placed; subsequent angiography
showed complete elimination of the pseudoaneurysm (Fig. 6). The
procedure was uncomplicated, and postprocedural dual antiplate-
let therapy was started for 6 months (Fig. 7). On day 7, the patient
was discharged in good condition, with residual symptoms of pain,
swelling, and hypesthesia of the dorsal side of digits 3 to 5. The
stent was patent at control Duplex ultrasound after 2 weeks.

In outpatient follow-up, an ultrasound of the lower leg and
magnetic resonance imaging (MRI) of the lumbar spine were per-
formed because of persistent paresthesia (neuropathic pain in the
lower leg and foot and tingling of digits 3 to 5) and hypesthesia of
the same toes, lateral edge of the foot, and the heel. However, no



Figure 3. Timeline. CTA, computed tomography angiography; UKA, unicompartmental knee arthroplasty.
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abnormalities were found. Also, a neurologist was consulted who
attributed the patient’s symptoms to tibial nerve neuropathyddue
to compression of the pseudoaneurysmdwhich was confirmed on
electromyography. After contacting the clinical neurophysiologist,
it appeared to involve a mild compression neuropathy, which
would likely recover without permanent symptoms within 1 year.
At the most recent follow-up (8 months after surgery), the patient
showed good, yet slower than normal, functional recovery; the
complaints of hypesthesia of digits 3 to 5 of the right foot and heel
persisted.

Discussion

In current literature, an incidence of 0.0095% to 0.088% has been
reported for pseudoaneurysms of the popliteal artery after TKA
Figure 4. Preoperative axial CT angiography image at the level of the joint space showin
pseudoaneurysm; S, spacer of the knee prosthesis.
[1-7]. Nearly all reports describe progressive swelling, posterior
knee pain, and tightness of the calf as the initial clinical symptoms.
In addition, formation of posterior hematoma, a pulsatile mass, and
an audible souffle have been described, which may contribute to
the differentiation between a DVTand a pseudoaneurysm [3]. In the
series by Ammori et al., 2 patients presented with a compartment
syndrome, for which fasciotomy was performed, before the diag-
nosis of pseudoaneurysmwas identified [1]. Bernhoff et al. reported
the largest group in the literature to date, and in their series of
eleven patients, one patient presented with a compartment syn-
drome and one patient with recurrent hemarthrosis [4]. Patients
with recurrent hemarthrosis are also described in the series of
Boutchichi et al. [2]. In addition, neurological symptoms including
hypesthesia of the foot localized in the first web space or on the
plantar side may be present [2,3].
g the pseudoaneurysm directly ventral of the popliteal artery. A, popliteal artery; P,



Figure 5. Sagittal angiography image showing the pseudoaneurysm originating from
the popliteal artery, directly dorsal of the tibial part of the total knee arthroplasty.

Figure 6. Sagittal angiography image acquired directly after placement of the stent
graft showing complete exclusion of the pseudoaneurysm from the arterial circulation.
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The majority of postoperative pseudoaneurysms are diagnosed
during ultrasound imaging performed because of clinical suspicion
of a DVT [1,3,5]. In addition, CTA can be performed to confirm the
diagnosis and for treatment planning. Alternatively, an MRI scan
can be performed to confirm the diagnosis. However, both CTA and
MRI often show artifact formation due to the prosthesis [2,9]. In
literature, the interval between occurrence of the complication
(intraoperatively) and diagnosis is remarkably long. Ammori et al.
found amedian interval of 15 days (range: 7-27) [1]. In the series by
Bernhoff et al., a pseudoaneurysm was diagnosed in 11 patients
with a median interval to diagnosis of 41 days (range: 2-90) [4].
Compared with the literature, the diagnosis in our case was found
relatively early (4 days postoperatively) on ultrasound. This ultra-
sound was mainly performed because of hindering symptoms and
to exclude a DVT; a bleed was not directly suspected. Because of the
early presentation and persistent symptoms that hindered clinical
recovery, the pseudoaneurysm was identified quickly. It involved
an expeditious workup with ultrasound followed by CTA for
confirmation of the diagnosis and for planning of treatment.
Considering the current review of the literature, the additional
diagnostic tools in outpatient follow-up could have been reduced as
the symptoms can be explained by the pseudoaneurysm.

Small pseudoaneurysms with a narrow neck can be resolved by
ultrasound-guided compression therapy or local thrombin injec-
tion [10,11]. In most cases, however, surgical repair or endovascular
treatment by means of placement of a covered stent is necessary.
Advantages of endovascular treatment include its less invasive
nature and a potentially reduced risk of infection of the prosthesis.
Coiling of the pseudoaneurysm has been described in some cases;
however, this does not completely preclude further bleeding.
Remarkably, in the largest series, most patients were treated by
open surgical intervention: for the studies by Bernhoff et al.,
Ammori et al., and Calligaro et al., respectively, 8 out of 11, 4 out of 7,
and 3 out of 5 patients [1,4,5]. A possible explanation is that these
studies looked at periods from 1987 onwards, when endovascular
interventions were less feasible. When considering open surgical vs
endovascular intervention, more recent studies show that endo-
vascular interventions predominate nowadays [3,6,8,11]. In general,
intervention took place 1 or 2 days after the radiological diagnosis
[1,3].

After identification of the pseudoaneurysm in our patient, the
cause was discussed between the orthopedic surgeon and the
interventional radiologist. A preexisting pseudoaneurysm due to
instability symptoms was considered unlikely, leaving intra-
operative traction on the popliteal neurovascular structures in
combination with scar tissue (due to revision surgery) as the
causative factor. Several theories are described regarding the
mechanism of injury to the popliteal artery during TKA. In general,
indirect trauma is considered to be the causing factor. Injury to the
popliteal artery during the tibial oscillating saw cut, placement of
the retractor behind the tibial plateau, opening of the posterior
capsule, or sacrificing the posterior cruciate ligament are indicated
as possible causes as well [1,3,12]. Shin et al. suggest that the knee
should be flexed when performing these potentially damaging
maneuvers to move the popliteal neurovascular structures poste-
riorly [12]. In addition, these structures should be protected by
well-placed retractors [12]. In general, these mechanisms of injury
can be explained by their posterior location, which may lead to
local manipulation of the popliteal neurovascular structures and
traction through anterior translation of the tibia. Ammori et al.
found that in 5 of 7 cases with a pseudoaneurysm of the popliteal
artery, the posterior cruciate ligament had been sacrificed.



Figure 7. Postoperative sagittal radiograph after treatment showing the position of the
stent graft.
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However, they could not confirm this relation because of lack of
data on the total number of patients with cruciate-sacrificing TKAs
[1]. Furthermore, hyperextension is considered to be a possible
mechanism, especially if atherosclerosis is present [1,3]. Boutchichi
et al. in their case report of 3 patients mentioned the risk of injury
during infiltration of local anesthetics; however, they concluded
that this has never been described in English literature [2]. In
revision surgery, a 2.4- to 2.7-times increased risk of acute arterial
vascular injury is found, explained by fibrous scar tissue causing
adhesions with the blood vessels making indirect injury easier
during local manipulation [5,7,13].

Considering clinical implications of the pseudoaneurysm,
compartment syndrome is particularly endangering [1,4]. At 1-year
follow-up, Bernhoff et al. found functional limitations in 9 of eleven
patients, which involved hypesthesia, weakness, pain and/or
swelling [4]. Also, all eleven patients recovered more slowly than
normal. In the study by Ammori et al., neuropathic pain was still
present in 3 of 7 patients after 4 months of follow-up [1]. Hypes-
thesia of the foot, both dorsal and plantar, was also a residual
symptom in a case reported by Geertsema et al. [3]. There have
even been cases described in which the presence of the pseudoa-
neurysm led to a permanent foot drop, caused by compression on
the common peroneal nerve [12,14]. In our patient, hypesthesia of
digits 3 to 5 of the right foot and heel persisted at the most recent
follow-up (8 months). The quick discovery and treatment of the
pseudoaneurysm may have prevented more serious implications.
Summary

A pseudoaneurysm of the popliteal artery is a rare, yet well-
described, complication of TKA. Often, the pseudoaneurysm is
found coincidentally on Duplex ultrasound, which is usually per-
formed to rule out a DVT. Prompt diagnosis is of great importance
given the potential vascular threat to the lower leg when a
compartment syndrome develops, but also given the risk of irre-
versible neurological deficits because of common peroneal nerve or
tibial nerve compression. Endovascular interventions offer good
opportunities to repair the pseudoaneurysm in a minimally inva-
sive manner.

Learning points

- Pseudoaneurysm of the popliteal artery is a rare complication of
knee arthroplasty, with an incidence between 0.01% and 0.1%.

- Indirect trauma with local manipulation intraoperatively is
considered as a trauma mechanism.

- The clinical presentation is similar to that of a DVT, a pulsatile
mass may be distinctive.

- Often observed coincidentally on ultrasound, CTA may be per-
formed additionally for confirmation of diagnosis and planning
of treatment.

- Usually, there is a delay in diagnosis: median intervals of 2 to
6 weeks after surgery.

- In the past, most cases were repaired with open surgery.
Nowadays, endovascular intervention is preferred.

- Residual symptoms are not uncommon: hypesthesia, (neuro-
pathic) pain, and/or swelling.
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patient for the publication of this study and accompanying images.

References

[1] Ammori MB, Evans AR, Mclain AD. Popliteal artery pseudoaneurysm after total
knee arthroplasty. J Arthroplasty 2016;31(9):2004.

[2] Boutchichi A, Ciornohac J, Daubresse F. Pseudoaneurysm after total knee
arthroplasty: a rare complication with different possible clinical pre-
sentations. Acta Orthop Belg 2013;79(1):16.

[3] Geertsema D, Defoort KC, van Hellemondt GG. Popliteal pseudoaneurysm after
total knee arthroplasty: a report of 3 cases. J Arthroplasty 2012;27(8):1581.e1.

[4] Bernhoff K, Rudstr€om H, Gedeborg R, Bj€orck M. Popliteal artery injury during
knee replacement: a population-based nationwide study. Bone Joint J
2013;95-B(12):1645.

[5] Calligaro KD, Dougherty MJ, Ryan S, Booth RE. Acute arterial complications
associated with total hip and knee arthroplasty. J Vasc Surg 2003;38(6):1170.

[6] Reynolds A, Sandstrom A, Jha PK. Totally endovascular management of
popliteal artery occlusion and pseudoaneurysm formation after total knee
replacement. Ann Vasc Surg 2017;38:316.e13.

[7] Troutman DA, Dougherty MJ, Spivack AI, Calligaro KD. Updated strategies to
treat acute arterial complications associated with total knee and hip arthro-
plasty. J Vasc Surg 2013;58(4):1037.

[8] Sundaram K, Udo-Inyang I, Mont MA, Molloy R, Higuera-Rueda C, Piuzzi NS.
Vascular injuries in total knee arthroplasty: a systematic review and meta-
analysis. JBJS Rev 2020;8(1):e0051.

[9] Daniels SP, Sneag DB, Berkowitz JL, Trost D, Endo Y. Pseudoaneurysm after
total knee arthroplasty: imaging findings in 7 patients. Skeletal Radiol
2019;48(5):699.

[10] Sloan K, Mofidi R, Nagy J, Flett MM, Chakraverty S. Endovascular treatment for
traumatic popliteal artery pseudoaneurysms after knee arthroplasty. Vasc
Endovascular Surg 2009;43(3):286.

[11] Chan DY, Mees B, Robinson D, Pond F. Endovascular repair of popliteal artery
pseudoaneurysm with covered stent following total knee joint replacement.
ANZ J Surg 2013;83(6):491.

[12] Shin YS, Hwang YG, Savale AP, Han SB. Popliteal artery pseudoaneurysm
following primary total knee arthroplasty. Knee Surg Relat Res 2014;26(2):
117.

http://refhub.elsevier.com/S2352-3441(21)00216-8/sref1
http://refhub.elsevier.com/S2352-3441(21)00216-8/sref1
http://refhub.elsevier.com/S2352-3441(21)00216-8/sref2
http://refhub.elsevier.com/S2352-3441(21)00216-8/sref2
http://refhub.elsevier.com/S2352-3441(21)00216-8/sref2
http://refhub.elsevier.com/S2352-3441(21)00216-8/sref3
http://refhub.elsevier.com/S2352-3441(21)00216-8/sref3
http://refhub.elsevier.com/S2352-3441(21)00216-8/sref4
http://refhub.elsevier.com/S2352-3441(21)00216-8/sref4
http://refhub.elsevier.com/S2352-3441(21)00216-8/sref4
http://refhub.elsevier.com/S2352-3441(21)00216-8/sref4
http://refhub.elsevier.com/S2352-3441(21)00216-8/sref4
http://refhub.elsevier.com/S2352-3441(21)00216-8/sref5
http://refhub.elsevier.com/S2352-3441(21)00216-8/sref5
http://refhub.elsevier.com/S2352-3441(21)00216-8/sref6
http://refhub.elsevier.com/S2352-3441(21)00216-8/sref6
http://refhub.elsevier.com/S2352-3441(21)00216-8/sref6
http://refhub.elsevier.com/S2352-3441(21)00216-8/sref7
http://refhub.elsevier.com/S2352-3441(21)00216-8/sref7
http://refhub.elsevier.com/S2352-3441(21)00216-8/sref7
http://refhub.elsevier.com/S2352-3441(21)00216-8/sref8
http://refhub.elsevier.com/S2352-3441(21)00216-8/sref8
http://refhub.elsevier.com/S2352-3441(21)00216-8/sref8
http://refhub.elsevier.com/S2352-3441(21)00216-8/sref9
http://refhub.elsevier.com/S2352-3441(21)00216-8/sref9
http://refhub.elsevier.com/S2352-3441(21)00216-8/sref9
http://refhub.elsevier.com/S2352-3441(21)00216-8/sref10
http://refhub.elsevier.com/S2352-3441(21)00216-8/sref10
http://refhub.elsevier.com/S2352-3441(21)00216-8/sref10
http://refhub.elsevier.com/S2352-3441(21)00216-8/sref11
http://refhub.elsevier.com/S2352-3441(21)00216-8/sref11
http://refhub.elsevier.com/S2352-3441(21)00216-8/sref11
http://refhub.elsevier.com/S2352-3441(21)00216-8/sref12
http://refhub.elsevier.com/S2352-3441(21)00216-8/sref12
http://refhub.elsevier.com/S2352-3441(21)00216-8/sref12


B.A. Schermer et al. / Arthroplasty Today 13 (2022) 1e66
[13] Abularrage CJ, Weiswasser JM, Dezee KJ, Slidell MB, Henderson WG,
Sidawy AN. Predictors of lower extremity arterial injury after total knee or
total hip arthroplasty. J Vasc Surg 2008;47(4):803. discussion 807-8.
[14] Ghazala CG, Elsaid TA, Mudawi A. Popliteal artery pseudoaneurysm with
secondary chronic common peroneal nerve neuropathy and foot drop after
total knee replacement. Ann Vasc Surg 2015;29(7):1453.e5.

http://refhub.elsevier.com/S2352-3441(21)00216-8/sref13
http://refhub.elsevier.com/S2352-3441(21)00216-8/sref13
http://refhub.elsevier.com/S2352-3441(21)00216-8/sref13
http://refhub.elsevier.com/S2352-3441(21)00216-8/sref14
http://refhub.elsevier.com/S2352-3441(21)00216-8/sref14
http://refhub.elsevier.com/S2352-3441(21)00216-8/sref14

	Pseudoaneurysm of the Popliteal Artery After (Revision) Knee Arthroplasty
	Introduction
	Case history
	Discussion
	Summary
	Learning points
	Conflicts of interest
	Informed patient consent
	References


