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To reduce  the  damage  to  posteromedial  knee  capsule,  we  developed  a direct  extra-articular  arthroscopic
approach  for  excision  of  symptomatic  popliteal  cysts.  This  study  aimed  to demonstrate  the  surgical  tech-
nique  and  present  the  2-year  follow-up  results.  Cystectomy  is performed  by  extra-articular  surgical
approach  through  a high  posteromedial  portal.  Twenty-one  consecutive  patients  diagnosed  of  symp-
tomatic  popliteal  cysts  with  failed  initial  conservative  treatments  were  included.  At a median  follow-up
rthroscopy
xtra-articular approach
ystectomy
opliteal cyst

of  29.4  months,  all knees  had  improved  clinical  function  assessed  by Rauschning  and  Lindgren  knee
classification  (p  < 0.001).  The  cysts  were  either  disappeared  (95.2%)  or reduced  in  size  (4.8%).  Only  one
(4.8%)  patient  had  recurrent  cyst,  which  was  solved  after  ultrasound-guided  aspiration.  This  direct  extra-
articular  arthroscopic  technique  could  be  a feasible  alternative  for  treatment  of symptomatic  popliteal
cysts.

©  2018  Elsevier  Masson  SAS.  All  rights  reserved.
. Introduction

Arthroscopic procedures are the most common surgical treat-
ent for symptomatic popliteal cysts [1]. Current principle is

imultaneously to treat intra-articular pathologies and to correct
he valvular system between gastrocnemio-semimembranosus
ursa and knee joint in relation to the formation of cyst [1,2].
hn et al. introduced an arthroscopic technique to resect capsular

old and remove the valvular mechanism through a posteromedial
ortal and performed cystectomy through an additional postero-
edial cystic portal. Ahn et al emphasized that the most important

tep was to locate the communication orifice between popliteal
yst and posteromedial capsule and they also identified the ori-
ce in all 31 cases [3]. Jiang et al. presented a similar procedure to
erform intra-articular drainage and cystectomy, and the author
ommented that the orifice of cyst is not easy to find but there is
lways capsular fold in front of the cyst [4]. However, the preva-
ence of the orifice has been reported to be between 30% to 71%
epending on the evaluation tool [5]. Kim et al. arthroscopically

valuated the anatomy of posteromedial capsule and popliteal cyst.
his study observed that the orifice could not be observed in 36% of
opliteal cysts and even 12% of popliteal cysts had neither capsular
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fold nor orifice [6]. Because these intra-articular arthroscopic pro-
cedures aimed to decompress popliteal cyst by locating the orifice
of cyst and then resecting the capsular fold, the process of finding
the orifice may  injure the posteromedial capsule. Once the orifice
is not easily located, the damage to posteromedial capsule would
be greater. However, posteromedial capsule provides important
stability to the extended knee and the damaged posteromedial cap-
sule may result in tibiofemoral joint laxity and increase the risk of
degeneration of both menisci and joint surfaces [7,8]. Therefore, we
have to balance the complete excision of cyst against the damage
to posteromedial capsule. For this reason, we developed a direct
extra-articular arthroscopic approach for excision of symptomatic
popliteal cysts. This study aimed to demonstrate the surgical tech-
nique and to present the 2-year follow-up results.

1.1. Surgical technique

Patient is placed in supine position under general or spinal
anesthesia. The first step is to create standard anterolateral and
anteromedial portals and to perform routine arthroscopic exami-
nation and treatment of intra-articular lesions.

The second step is to create a standard posteromedial portal. The
scope is directed from anterolateral or anteromedial portal into the

posteromedial compartment through intercondylar notch with 90◦

knee flexion. Then the posteromedial capsule is examined and the
orifice of cyst is identified using a 30- or 70-degree scope. Under
arthroscopic guidance, a standard posteromedial portal is created.

https://doi.org/10.1016/j.otsr.2018.09.022
http://www.sciencedirect.com/science/journal/18770568
http://www.elsevier.com
http://crossmark.crossref.org/dialog/?doi=10.1016/j.otsr.2018.09.022&domain=pdf
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Fig. 2. Blunt dissection under arthroscopic control using gastrocnemius medial head
and  semimembranosus tendon as landmarks.

Fig. 3. The cyst wall is identified and the cyst is entered after creating an entrance
hole on the wall.

Table 1
Pre and postoperative Rauschning and Lindgren knee classification and the size of
popliteal cyst.

Preop
(n = 21)

The last follow-up
(n = 21)

p

Rauschning and
Lindgren knee
classification

< 0.001

Grade 0 0 (0) 11 (52.3%)
Grade 1 0 (0) 9 (42.9%)
Grade 2 2 (9.5%) 1 (4.8%)
Grade 3 19 (90.5%) 0 (0)

Size of cyst (cm)a 5.0 (3.0–6.5) 0.7b < 0.001
ig. 1. The knee is 90◦ flexed and the scope is introduced through the posteromedial
ortal and high posteromedial portal. PM,  posteromedial.

 shaver is inserted through the posteromedial portal to enlarge
he cyst’s orifice by resecting the capsular fold if the orifice can be
ound (Video 1).

The third step is to create an extra-articular surgical field. The
cope is shifted to the posteromedial portal to reach the postero-
edial compartment. The scope is kept in the posteromedial portal

ut is slightly drawn back into the extra-capsular area. Then the
cope is used to bluntly dissect the nearby subcutaneous tissue
nd create an extra-articular space. Using a #16 needle as a guid-
ng probe under visualization, a high posteromedial portal is carried
ut 4–5 cm proximal to the posteromedial portal (Fig. 1). Taking the
osteromedial portal as visual portal and the high posteromedial
ortal as working portal, an extra-articular surgical field is created
Video 2).

The fourth step is to find the cyst by extra-articular approach.
he extra-articular surgical field is posterior to the joint capsule.
astrocnemius medial head and semimembranosus tendon are

dentified after careful resectionl of the soft tissue behind the pos-
eromedial capsule by shaving through the high posteromedial
ortal. Using gastrocnemius medial head and semimembranosus
endon as landmarks, the cystic wall is identified. The cyst is pal-
ated by shaver and its flimsy membrane is a character (Fig. 2, Video
).

The fifth step is to perform cystectomy by extra-articular
pproach. After creating a hole on the cystic wall, the cyst is entered
Fig. 3). Using shaver through the high posteromedial portal, all the
oose fragments, septum and cystic wall are resected from inside
he cyst (Fig. 4, Video 4). Then the scope is switched to the high pos-
eromedial portal and the posteromedial portal is taken as working
ortal. The remnant cystic wall between gastrocnemius medial
ead and semimembranosus tendon is resected (Fig. 5, Video 5).

.2. The series

From 2008/1 to 2012/7, 21 consecutive patients (11 male and 10
emale) with a median age of 61 years (interquartile range [IQR], 48
o 80 years) were included with the following criteria: (1) popliteal
yst diagnosed by ultrasonography and magnetic resonance imag-
ng, (2) failed conservative treatment with aspiration (Table 1).

A total of 17 patients (81.0%) had associated intra-articular
athologies, including meniscal and chondral lesions. Ten (47.6%)

atients had osteoarthritis (all medial lesion; eight stage 1 and two
tage 2), four (19.0%) medial meniscus tear, two (9.5%) medial plica
yndrome with abrasion of medial condylar bone, and one (4.8%)
nterior cruciate ligament injury. Meniscectomy was  performed for

a Data were presented as count (percentage) or median (interquartile range).
b Postoperatively, twenty patients had disappeared cysts and only one patient

had  remaining cyst which was reduced in size.
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Fig. 4. Gently removing the entire cystic wall using shaver and coagulator.
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ig. 5. The total cystectomy is performed using extra-articular approach under
irect vision of the cyst.

he four (19.0%) patients with medial meniscus tear. The other 17
61.9%) patients did not receive any additional procedures for the
ntra-articular pathologies.

Functional outcomes were assessed by Rauschning and Lind-
ren knee classification preoperatively and at the last follow-up
9]. Ultrasonography was used preoperatively, 1-year and 2-year
ostoperatively. Preoperative and postoperative outcomes were
ompared by Wilcoxon signed-rank test.

One recurrence (4.8%) was noted 3 months after surgery. Ultra-
onography revealed a recurrent 3 cm cyst, which was  resolved by
ltrasound-guided aspiration.

At a median follow-up of 29.4 months (12 to 55 months), all

he 21 (100%) knees had improved clinical function (p < 0.001).
wenty (95.2%) patients had completely disappeared cysts and one
4.8%) patient had remaining cyst, which was reduced in size from
.5 cm to 0.7 cm.  No patients had intraoperative complications. All
urgery & Research 105 (2019) 125–128 127

patients achieved full range of motion postoperatively and also
have relieved symptoms, such as posterior knee pain, and swelling.
No patients needed secondary surgery. No further recurrence
occurred.

2. Discussion

As Ko and Ahn reported, to enlarge the communication orifice
between cyst and posteromedial capsule over 5 mm could con-
vert the unidirectional flow to bidirectional flow [10,11]. Thus,
the most important step of Ahn’s technique was to locate the ori-
fice of cyst and then the cyst could be decompressed by partially
resecting capsular fold [3,12]. Several arthroscopic procedures have
been proposed with the similar principle. Jiang et al. performed
internal drainage of cyst by resecting capsular fold until medial
gastrocnemius tendon was  clearly revealed [4]. Cho et al. used a
70-degree arthroscope through standard anterolateral portal to
obtain a wider operative field and then performed cystectomy
through standard posteromedial portal [13]. All these techniques
emphasized the correction of orifice and performed cystectomy
by intra-articular approach with advancing the arthroscope into
popliteal cyst through the orifice. But Jiang et al. enlarged the ori-
fice much greater than what Ahn et al. did and the damage to
posteromedial capsule would be also greater [3,4].

Different from these intra-articular approaches, our technique
performed cystectomy by extra-articular approach. To locate the
orifice of cyst was not the most important step. Kim et al. reported
that the orifice and capsular fold were arthroscopically observed in
66.7% of popliteal cysts, [6] and Johnson et al. reported in only 37% of
knees [14]. Once the orifice or capsular fold was  not identified, the
direct extra-articular approach could still allow an easier excision
with lesser capsule destruction.

Good outcomes have been reported with the intra-articular
approaches: 96.8% and 100% for Ahn and Cho respectively [12,13].
Our extra-articular technique also provided similar results. How-
ever, this study had a limited sample size and all patients came
from a single-center.

3. Conclusion

The direct extra-articular arthroscopic excision of popliteal cyst
has favorable functional outcomes and low recurrence rate. It could
be a feasible alternative for treatment of symptomatic popliteal
cysts and is a useful option in cases where there is difficulty in
finding the communication orifice between cyst and posteromedial
capsule.
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