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Abstract Popliteal cyst is a rare finding after total
knee arthroplasty (TKA), but when present, it might
indicate a malfunction of the TKA related to genera-
tion of wear-particles, or loosening. We present a case
of a multilobulated popliteal cyst developing in a pa-
tient 8 years after primary TKA. The cyst was associ-
ated with a mechanical prosthetic loosening. The
primary complaint of the patient was pain in the pos-
terior region of the knee. A two-stage procedure con-
sisting of cyst excision at first, followed after 5 months
by a revision TKA was performed. Intraoperatively, a
darkish, multilobulated cyst with a well-defined thick
wall filled with fluid containing polyethylene debris,
communicating with the knee joint was found. After
3 years of follow-up, the patient was satisfied and
walked without the support of a cane. The patient
presented a satisfactory knee range of motion. Clinical,
radiological and ultrasound investigations ruled out
popliteal cyst recurrence. A dissecting popliteal cyst
associated with a failed TKA should be excised be-
cause it contains polyethylene debris that constitutes
an induced factor for prosthetic loosening. A two-stage
procedure with quite a long time in-between, as
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presented in this paper, can be a useful alternative to
manage such a problem, in particular in very old
patients associated with other medical problems.

Keywords Total knee arthroplasty - Synovial cyst -
Polyethylene wear - Revision - Loosening

Introduction

The popliteal cyst, first reported by Adams [1] origi-
nates from a distension of semimembranous bursa, as a
result of different intraarticular knee pathologies. In
the recent years, a dissecting popliteal cyst has been
reported in cases of a malfunction in total knee
arthroplasty (TKA) [4, 5, 7, 11, 12]. Despite prosthetic
design and biomaterial improvement, the wear of a
TKA still remains an uneventful event which may
cause periprosthetic osteolysis, recidivant synovitis and
foreign-body reactions affecting the longevity of a
TKA. Patients with popliteal cysts usually complain of
calf symptoms, such as sural pain during activity, limp,
leg edema and a positive Homan’s sign: in fact, Katz [9]
called it ‘“pseudotrombophlebitis””. The presence of
popliteal cyst in patients who previously underwent a
TKA may be an indirect sign of prosthetic compo-
nent’s wear or loosening [4, 5, 7, 11, 12]. The popliteal
cyst in this condition usually contains fluid filled with
polyethylene debris [5, 12]. The therapeutical approach
to this problem is variable and debated among ortho-
paedic surgeons. In some reports [5, 12], the patients
were managed by component revision, but excision of
the popliteal cyst was not performed because of
symptoms without signs of deterioration. Other au-
thors [11] have suggested a single-stage procedure
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consisting in changing the worn-out prosthetic com-
ponents combined with cyst excision. Another sug-
gested strategy was a two-stage procedure consisting of
cyst excision at first and then revision of the TKA in a
second procedure. This two-stage procedure was based
on patient’s referred symptoms.

The purpose of this paper is to describe a clinical
case of popliteal cyst that occurred after a failed TKA.
The case was managed using a two-stage procedure;
first the cyst was excised to reduce the pain, and after
5 months, the worn-out TKA was surgically revised.
Moreover, the authors discuss the management and
diagnosis of this clinical problem, and try to elucidate
the origin and relationship between the cyst and the
prosthetic implants.

Case report

A 72-year-old woman with primary knee osteoarthritis
underwent right TKA (Genesis I, Smith-Nephew Inc,
Memphis, TN, USA). She recovered with no compli-
cation. Her postoperative course as well as her radio-
graphic controls were uneventful for 8 years. At that
time, the patient noted the development of a progres-
sive posterior joint effusion, associated with rest and
exertional pain, as well as limp and crepitus during
knee motion. Physical examination revealed a mild
lower leg swelling, the presence of a firm, large and
painful lobulated mass in the posteromedial aspect of
the knee joint, and extending into the calf. The active
range of motion of the operated knee was 40°-5° and a
loud crepitation was audible. Homan’s sign was posi-
tive. The peripheral vascular status was normal. Lab-
oratory data showed a normal blood count,
erythrocyte. Sedimentation rate and C-reactive protein
results were of normal range. The coagulation param-
eters (prothrombin time, activate partial thrombo-
plastin time, fibrinogen and D-dimers) were normal.
Standard A-P X-rays of the knee revealed a wear to
the medial compartment of the prosthesis, and a large
soft tissue shadow in the popliteal area (Fig. 1).
Doppler examination ruled out a deep venous throm-
bosis, and showed a cyst containing fluid, located in the
popliteal region. CT-scan (Fig.2) revealed a cyst
averaging 8 cm of diameter filled with a “fine cor-
puscoled” material.

The decision of a surgical management was taken,
and because the principal complaint of the patient was
the pain, an excision of the cyst was first carried out,
using a posterior approach. A voluminous cyst
(20 x 11 x 8 cm®) was found in the popliteal area. The
cyst appeared dark, multilobulated, with a well-defined

Fig. 1 Preoperative X-ray of the knee showing a large soft tissue
shadow and an important usure of polyethylene in particular on
medial side

thick cystic wall (Fig. 3) filled with fluid containing
polyethylene debris, communicating with the knee
joint. Polarized microscopic examination showed fi-
brous tissue with metallosis in the cyst wall, a foreign-
body inflammatory reaction with presence of giant cells
around crystals of polyethylene debris (Fig. 4). During
the immediate postoperative period the patient was
painless. After 5 months a revision surgery using a
hinged prosthesis (Butterfly, Permedica SPA Merate,
Italy) was carried out. Intraoperatively, prominent

Fig. 2 Preoperatively CT-scan revealed a cystic mass of average
8 cm of diameter extending in the posteromedial region of the
knee
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Fig. 3 The intraoperatively aspect of the voluminous popliteal
cyst with a dark aspect

villous synovial proliferation with a blackish stain and a
metal particle deposit was observed. Synoviectomy was
performed. The retrieved polyethylene insert showed
delamination, and the tibial implant was worn out on
the medial side (Fig. 5). The postoperative course was
uneventful. At 3 years of follow-up, the patient was
satisfied; she walked with no cane, and the knee range
of motion was 100°-0°. Clinical, radiological and
ultrasound investigations ruled out popliteal cyst
recurrence (Fig. 6).

Discussion
In this paper we report the case of a patient who

developed a dissecting popliteal cyst 8 years after a
primary TKA. The primary complaint of the patient

Fig. 4 Polarized light microscopic examination shows a foreign
body reaction with giant cells around crystals of polyethylene
debris
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Fig. 5 Photograph showing retrieved tibial component showing
an import usure on the medial side

was pain associated with other symptoms close to those
of a trombophlebitis. Instrumental investigations ruled
out deep venous thrombosis.

A dissecting popliteal cyst in a failed TKA was
diagnosed. A two-stage surgical procedure, consisting
in cyst excision at first and secondly a revision TKA,
was carried out.

Dissecting popliteal cyst [3] after the TKA is a rare
event reported in the literature [4, 5, 7, 11, 12]. Pavlov
[12] reported about two cases of dissecting popliteal
cysts after the TKA. The patients complained of
symptoms close to those of vein thrombosis, with no
signs of implant loosening; repeated aspirations of cyst
were carried out with good results. Dirschl [5] de-
scribed about three patients who underwent a revision
of TKA without excision of the popliteal cyst. Hsu [7]
described one case caused by a dislocated metallic

Fig. 6 Postoperative ultrasound investigation ruled out a recur-
rence of popliteal cyst
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part of the patellar component cutting the posterior
knee capsule, and created a passage into the pos-
terolateral popliteal fossa. A staged operation con-
sisting of revision of the TKA, followed by a complete
excision of the popliteal cyst was the surgical option.
Niki [11] reported one case of gigantic popliteal
synovial cyst 8 years after the TKA. The patient
complained of pain and swelling of the knee without
radiological signs of implant loosening. During oper-
ation, damage to the polyethylene insert was ob-
served, associated to the proliferation of villous
synovial tissue. Synoviectomy as well as excision of
the synovial cyst and replacement of the polyethylene
insert was performed. Chan [4] was the first author to
report a two-stage procedure for the treatment of a
large dissecting popliteal cyst after failed TKA, in
which the main complaint was pain in the posterior
region of the knee. The rationale behind this surgical
management was to first relieve the pain. Like Chan
[4], we chose to perform a two-stage procedure be-
cause the severe pain related to the cyst was the main
complaint of the patient. Our opinion was that the
large cyst could complicate the revision procedure,
therefore if removed first, not only the pain would
diminish, but we could also prevent the cyst recur-
rence, and take out the polyethylene debris [4]. The
cyst was filled with fluid containing polyethylene
debris, indicating a worn out TKA [4, 5]. We per-
formed the second stage of the procedure 5 months
later because of health problems related to the
patient’s medical condition, limiting an earlier oper-
ation. When this option of a two-stage revision is
considered, an interval of 4-6 weeks is sufficient, as
described by Chang [4].

The literature outlines the importance of flow cy-
tometric analysis before surgery, in order to detect
polyethylene debris phagocytosed by macrophages
[11]. The increased proportion of the macrophages
with particles indicates a particle-induced synovitis
and synovial cyst formation. This finding is a sign of a
connection between the joint cavity and the cyst, and
it might be considered as a ‘“‘preceding sign” of
osteolysis, wear out of implanted components, as well
as loosening of the prosthesis. In our case, this anal-
ysis was not carried out because of radiological evi-
dence of TKA loosening. This point is really
important; in fact, although one may suggest that a
better follow-up for a TKA, including X-rays stud-
ied at 1, 2, 5, 10 years could avoid the stage of
the polyethylene (and other components) wear, or at
least lead to an earlier diagnosis, preventing the
formation of a popliteal cyst. However, Niki [11]
has described one case of popliteal cyst after TKA

without radiological signs of implant loosening and
surgical findings of a damaged polyethylene insert.

Various studies focusing on the biology of peri-
prosthetic osteolysis, as well as prosthesis loosening
revealed that wear debris including particles of poly-
ethylene, different metals and polymethyl-metacrylate
originating from prosthesis itself cause particle-induced
synovitis, fibroblastic proliferation, macrophage
phagocitosis, tumor necrosis factor-o secretion and
foreign particle reaction [6, 8, 10, 11, 13]. The high
intraarticular pressure, caused by particle-induced joint
effusion, exceeds the saturation level of synovial up-
take, and that way contributes to cyst formation [2].
We recognized two patterns of cysts: cystic bone le-
sions communicating with the bone-implant interface,
and synovial cysts in the bursa, or other soft tissue [11].
This latter pattern is not always associated with pros-
thesis loosening, but the investigations should rule it
out [11, 12].

In conclusion, a dissecting popliteal cyst in presence
of a TKA might be a sign of wear particles generation.
The cyst contains polyethylene debris, and should be
excised in order to eliminate the polyethylene debris
that is the inducing factor for prosthetic loosening. The
surgical management depends on the patient’s symp-
toms. A two-stage procedure, consisting of excision of
the cyst first, followed after an adequate period of time
by a revision TKA, may be a useful alternative, espe-
cially in clinical circumstances, such as with old pa-
tients associated with other medical conditions; for
those patients, a two-stage procedure with a short time
interval may be difficult to perform
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