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Arthroscopic treatment of popliteal cyst using a figure-of-four position
and double posteromedial portals
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Abstract
Purpose The purpose of this study was to introduce a modified arthroscopic treatment technique for popliteal cyst and hypoth-
esize that this modified technique would provide good clinical efficacy and low recurrence rate.
Methods From January 2013 to January 2017, 34 patients with symptomatic popliteal cysts were treated with our technique. A
figure-of-four position and double posteromedial portals were used to achieve adequate enlargement of the posteromedial
valvular opening between the cyst and the joint cavity and complete excision of the cyst wall. MRI was used to detect the
recurrence of the popliteal cyst, and the Rauschning and Lindgren score was recorded to evaluate the clinical outcome.
Results All patients were followed up with a mean period of 14.8 months (range, 12 to 36 months). Associated intra-articular
lesions were found and treated in all cases. Degenerative cartilage damage was the most common pathology, which affected 23
(67.6%) of the cases. The Rauschning and Lindgren score improved significantly after surgery, and no evidence of recurrence
was found from MRI in any case.
Conclusions Our modified arthroscopic treatment technique, using a figure-of-four position and double posteromedial portals, is
effective and safe for treating popliteal cyst.
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Introduction

Popliteal cyst is a common ailment in the knee joint, which
was first systematically described by Baker in 1877, as a dis-
tension of bursa caused by synovial fluid trapped in the bursa,
mostly the gastrocnemius-semimembranosus bursa [1]. The
conventional surgery method of open resection usually asso-
ciates with high recurrence rate and large wound [2]. The
pathological studies have found that the associated intra-
articular pathology and the unidirectional valvular mechanism
of the capsular fold play the key roles in the genesis of popli-
teal cyst [3–5]. Thus, if the concomitant intra-articular pathol-
ogy and the unidirectional valvular mechanism were not ad-
dressed, the cyst would recur easily.

In the recent two decades, with the advances in arthroscop-
ic techniques, a lot of arthroscopic treatment methods of pop-
liteal cyst were proposed [6–10]. Some of these articles have
reported low recurrence rates and satisfactory clinical results.
However, these methods still required several specific instru-
ments such as leg holders and were inconvenient to operate.

In this study, we introduced a modified arthroscopic treat-
ment technique for popliteal cyst, using a figure-of-four posi-
tion and double posteromedial portals. And we hypothesized
that this modified technique would provide good clinical effi-
cacy and low recurrence rate.

Materials and methods

Patient demographics

This study obtained the informed consent of the patients and
was approved by the local ethics committee. From January
2013 to January 2017, 34 patients with symptomatic popliteal
cysts were treated with the modified arthroscopic technique.
There were 16 men and 18 women. The average age was
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55.38 years (range, 7 to 83 years). Fourteen cases were in the
left knee, and 20 cases in the right knee. The mean time of
onset was 16.1 months (range, 6 to 36 months).

The Chief complaints included posterior knee pain, swell-
ing, and limitation of deep knee flexion. All the patients had
undergone conservative treatments for at least six months.
Pre-operative magnetic resonance imaging (MRI) was per-
formed to evaluate the cyst and the intra-articular pathology
in all cases (Fig. 1). For clinical evaluation, the criteria pro-
posed by Rauschning and Lindgren [2] was adopted. All the
surgeries were operated by the same surgeon.

Surgical technique

After spinal or general anaesthesia, the patient was placed in
supine position. Routine arthroscopic detection and intra-
articular pathology treatment were performed via the high
anterolateral (HAL) portal and anteromedial (AM) portal.

After that, the knee was gently placed into a figure-of-four
position, and the first standard posteromedial (PM) portal
was established.

A probe was then inserted to locate the connecting opening
to the cyst. Usually, the opening was located at the
posteromedial side of the medial head of the gastrocnemius
which was behind the capsular fold (Fig. 2). Then, we resected
the capsular fold by a shaver via the PM portal and exposed
the medial head of the gastrocnemius (Fig. 3). Afterward, we
completely enlarged the valvular opening by the shaver and
basket forceps to reestablish a normal bidirectional communi-
cation. All the operations were performed on the
posteromedial side of the medial head of the gastrocnemius
to avoid vessel and nerve damage.

By using a switching stick, the arthroscope was switched to
the PM portal and then advanced into the popliteal cyst wall
along the posteromedial side of the medial head of the gas-
trocnemius (Fig. 4). And then, an additional PM portal was

Fig. 1 Pre-operative MR images
of sagittal T2 (a) and axial view
(b) demonstrate a popliteal cyst
on the right knee

Fig. 3 Arthroscopic view of the opening (straight arrow) between the
popliteal cyst and joint cavity, after we resected the capsular fold with a
shaver and exposed the medial head of gastrocnemius (G)Fig. 2 Arthroscopic view of capsular (C) fold in the posteromedial wall

1504 International Orthopaedics (SICOT) (2019) 43:1503–1508



made. This second PM portal was usually 2 cm inferior or
posterior to the first PM portal, depending on the location of
the cyst. Through this portal, we used the shaver and vapour to
remove the inner wall of the cyst (Figs. 5 and 6). Because of
the figure-of-four position, the popliteal cyst did not prolapse
due to the gravity, and we could obtain a clear operation field.
Moreover, we could easily change the angle of knee flexion
and push the cyst from outside to assist a complete arthroscop-
ic cystectomy (Fig. 7).

Finally, a drainage tube was inserted, and a compressive
dressing was applied. Operation time ranged from 20 to 60
minutes depending on the concomitant intra-articular lesions.

Follow-up

Every patient got a follow-up for at least one year after sur-
gery. The average period was 14.8 (range, 12 to 36) months.
All cases underwent MRI at three months post-operatively
and at final follow-up, to detect the recurrence of popliteal
cyst. And for clinical outcome, the Rauschning and
Lindgren score [2] was evaluated at three months after surgery
and at the last follow-up respectively.

Fig. 5 We can excise the inner wall of the cyst with a shaver via the
second posteromedial portal, under surveillance of arthroscopy via the
first posteromedial portal

Fig. 6 Arthroscopic view after the cystic wall excision was completed

Fig. 4 Arthroscopic view of the inner cystic wall of the popliteal cyst via
posteromedial portal

Fig. 7 Photography of the figure-of-four position and double
posteromedial portals
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Results

Associated intra-articular lesions were found and treated in all
cases. Degenerative cartilage damage was the most common
pathology, which affected 23 (67.6%) of the cases, including
15 (44.1%) femoral chondral lesions and eight (23.5%) patel-
lar chondral lesions. Then, medial meniscal tears were identi-
fied in 11 (32.4%) cases and followed by lateral meniscal tears
in seven (20.6%) cases, synovitis in five (14.7%) cases, gout
in three (8.8%) cases, and intercondylar notch stenosis in three
(8.8%) cases (Table 1).

The Rauschning and Lindgren score before surgery was
grade 1 in seven cases (20.6%), grade 2 in 21 cases (61.8%),
and grade 3 in six cases (17.6%). At three months after sur-
gery, the score improved significantly to grade 0 in 30 cases
(88.2%) and grade 1 in four cases (11.8%) (P < 0.05). And the
improvements were sustained till the last follow-up (Table 2).

In all cases, MRI was performed 3 months postoperatively
and at last follow-up evaluation. No evidence of recurrence
was found from MRI in any case, and none of the cysts could
be palpated again after surgery till the last follow-up (Figs. 8
and 9). And we have experienced no major complications
such as neurovascular injury, deep vein thrombosis, and infec-
tion during the follow-up.

Discussion

Most researchers would agree that the intra-articular pathol-
ogy is essential in the formation of popliteal cyst. Sansone
and De Ponti [8] indicated that the recurrence of popliteal
cyst is related to intra-articular pathology, which must be
corrected during the surgery. Johnson and colleagues [11]
described the frequency of different kinds of intra-articular
pathology. They found osteoarthritis in 81% of the popliteal
cyst cases, followed by medial meniscal tears in 68%, loose
bodies in 38%, oedema in 35%, and patellofemoral joint
cartilage damage in 30% of the cases. Stone and associates
[12] investigated 238 popliteal cysts and found meniscal
tear was the most common pathology associated with a pop-
liteal cyst. The conclusion was supported by several other
scholars too [13, 14]. While Rupp and his colleagues [4]
reported that articular cartilage damage was the most com-
mon intra-articular pathology associated with a popliteal
cyst, in our study, we also found that the degenerative car-
tilage damage (including femoral and patellar chondral le-
sions) was the most frequently involved pathology.

Our technique of the arthroscopic surgery can provide an
effective management of not only the cyst but also the intra-
articular pathology, which will diminish the risk of recurrence.

Besides the concomitant intra-articular pathology, the con-
tinuous unidirectional flow of effusion from the knee joint
cavity to the cyst is another essential cause of recurrence.
Rauschning [15] described it thoroughly in his paper, includ-
ing the capsular connection between the gastrocnemius-
semimembranosus bursa and the joint cavity. This slit-
shaped capsular orifice behaved like a valve. During flexion,
it opened due to the pulling force of the semimembranosus
tendon. While during extension, the connection closed due to
compression by the overlying tendons.

In order to correct the unidirectional flow mechanism,
some authors tried to close the valvular opening by valve
suturing [12, 16, 17]. However, Lindgren [18] measured the
p res su re in the knee jo in t and gas t rocnemius -
semimembranosus bursa during normal knee flexion and ex-
tension. And he indicated that such repairs may be inefficient
to sustain the normal pressure changes, which may explain
relatively high failure rates of these communication-closure
surgeries.

While another strategy for solving the unidirectional val-
vular pathology was communication enlargement, Takahashi
and Nagano [6] enlarged the opening under arthroscopy by
removing a slit-like structure in the posterior wall of the cap-
sule through the posteromedial portal. Ahn and associates [19]
introduced a modified arthroscopic technique with an addi-
tional posteromedial cystic portal. They corrected the valvular
mechanism by resecting the capsular fold through the
posteromedial working portal. Cho [10] and Ohishi [7] also
disrupted the valvular mechanism via enlargement of the

Table 2 Clinical outcome according to Rauschning and Lindgren
criteria (n = 34)

Criteria* Before surgery 3 months after surgery Last follow-up

Grade 0 0 30 30

Grade 1 7 4 4

Grade 2 21 0 0

Grade 3 6 0 0

*Grade 0, no swelling and pain, no limitation of movement; Grade 1,
slight swelling and pain following intense activity, minimal limitation of
movement < 10°; Grade2, moderate swelling and pain following normal
activity, 10–20° range limitation; Grade 3, considerable swelling and pain
even at rest, > 20° range limitation

Table 1 Associated intra-articular pathology (n = 34)

Intra-articular pathology No. of cases (%)

Degenerative cartilage damage 23 (67.6)

Femoral chondral lesion 15 (44.1)

Patellar chondral lesion 8 (23.5)

Medial meniscal tear 11 (32.4)

Lateral meniscal tear 7 (20.6)

Synovitis 5 (32.4)

Gout 3 (8.8)

Intercondylar notch stenosis 3 (8.8)
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unidirectional valve slit. All the authors reported a high suc-
cess rate, over 95%. Moreover, Sansone and De Ponti [8] also
indicated that enlargement of the capsular orifice did not
weaken the articular structure. Thus, communication-
enlargement surgery may be an effective method for the pop-
liteal cyst.

In our study, we also resected the capsular fold and en-
larged the posteromedial valvular connecting area by at least
5 mm. And that was adequate to convert the unidirectional
flow into the normal bidirectional flow between the joint cav-
ity and the gastrocnemius-semimembranosus bursa [20]. The
final follow-up result was also promising; no case of recur-
rence was encountered.

Furthermore, the influence of a complete cyst wall resec-
tion on the recurrence rate of the popliteal cyst is still contro-
versial. Rauschning [16] indicated that radical excision of the
cyst was not essential for the therapeutic result. Sansone and
De Ponti [8] only corrected the valvular mechanism and intra-
articular lesions, without removing the cyst wall. And they
reported a 95% success rate. Ko [20] retained some parts of
the cystic capsule but did not find any recurrence in total 14
cases. However, other authors preferred to complete cyst wall
resection. Cho [10] used a 70-degree arthroscopy to get a
better operative field for a complete excision of the cyst wall.
All patients obtained excellent clinical results and experienced

no recurrence. Ahn [19] performed a direct excisional
cystectomy via the posteromedial cystic portal in 24 patients
with fibrous structures within the cysts. And after a mean
follow-up of 36.1 months, the cysts disappeared or reduced
in size in all 24 cases.

We performed a complete excision of the cyst wall with
double posteromedial portals and obtained a good therapeutic
outcome. There was no case of recurrence. And we think a
complete excision of the cyst wall, combined with treating
intra-articular pathologies and correcting the valvular mecha-
nism, is beneficial to diminish the possible recurrence of pop-
liteal cyst.

Our surgical technique is a little bit different from those of
other authors. We use a figure-of-four position combined with
double posteromedial portals. There are some advantages of
this modified method. First, it is much more simple and con-
venient for the surgeon to operate because the leg holders are
not needed with a figure-of-four position, and the surgeon can
operate upon the operating table, instead of operating from
medial side but standing on the lateral side. Second, the cyst
prolapses downwards and backwards due to the gravity with a
common supine position, which will cause a limited operation
field. With the figure-of-four position, the cyst does not pro-
lapse but gets close to the front, which facilitates complete
cystectomy. Besides, the surgeon can easily change the angle

Fig. 9 Last follow-up (24 months
after surgery) MR images of
sagittal T2 (a) and axial view (b)
demonstrate no recurrence of the
popliteal cyst on the right knee

Fig. 8 Three months after
surgery, MR images of sagittal T2
(a) and axial view (b) show
elimination of the popliteal cyst
on the right knee
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of knee flexion and push the cyst from outside to assist a
complete resection of the cyst wall. Finally, the popliteal fossa
usually swells after surgery due to the perfusion pressure of
fluid pump. While with the figure-of-four position, the saline
does not easily flow into the popliteal interstitial space be-
cause the factor of gravity is eliminated, which reduces the
occurrence of swelling.

The major weakness of this study is that there is no control
group with an open approach. Besides, the number of cases
and the follow up are also insufficient.We will conduct further
control studies with large number of cases and long term fol-
low-up.

Conclusions

The modified arthroscopic treatment technique, using a
figure-of-four position and double posteromedial portals, is
effective and safe for treating popliteal cyst.
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