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Abstract

Purpose To compare the recurrence risk of parameniscal
cysts between arthroscopic meniscectomy with open cys-
tectomy (arthroscopic excision) and entirely arthroscopic
techniques with intra-articular cyst decompression (arthro-
scopic decompression).

Methods A retrospective longitudinal study was con-
ducted at a medical centre in Taiwan between 2002 and
2012. Patients with symptomatic parameniscal cysts under-
going either arthroscopic excision or arthroscopic decom-
pression were included. Parameniscal cyst recurrence was
evaluated every 3 months after surgery. The recurrence risk
associated with treatment group, cyst volume, and meniscal
tear circumference was investigated.

Results  This study included 241 young to middle-aged
men and women. Of these, 112 underwent arthroscopic
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excision and 129 underwent arthroscopic decompression.
During an average 26-month follow-up period, the arthro-
scopic decompression group had a sixfold higher recur-
rence risk [prevalence: 4 and 21 %, respectively; hazard
ratio, HR 6.0 (95 % confidence interval, CI 2.3-15.6);
p < 0.001] than the arthroscopic excision group. Further-
more, meniscal tears >12 mm in circumference and a cyst
volume >2.4 cm® conferred a fivefold higher recurrence
risk than both lesions of smaller dimensions, both in the
overall population and in the arthroscopic decompression
group [HRs 5.3 (95 % CI 2.3-12.2) and 5.35 (95 % CI12.2—
13.3), respectively; p values <0.001 for both].

Conclusions The suggestion of our study is that the recur-
rence of parameniscal cysts may be strongly related to large
cystic lesions and large meniscal tears. Arthroscopic exci-
sion is preferable for treating parameniscal cysts, which are
large cystic lesions with large meniscal tears, to reduce the
recurrence risk.

Level of evidence 1I1.

Keywords Knee joint - Meniscal cysts - Cyst
decompression - Arthroscopy

Introduction

Parameniscal cysts are an internal derangement of the
knee joint that cause mass-like lesions and produce knee
pain and joint swelling [1, 2]. Minimally invasive arthro-
scopic surgery represents the optimal treatment for symp-
tomatic cases. Over the past two decades, two arthroscopic
techniques have been widely used for the treatment of
parameniscal cysts: arthroscopic meniscectomy with open
cystectomy (arthroscopic excision), which aims to remove
cysts entirely, and entirely arthroscopic techniques with
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intra-articular cyst decompression (arthroscopic decom-
pression), which aims to disrupt the check-valve mecha-
nism in the torn meniscus and decompress the cyst inside
the knee joint. These two techniques are safe and effective
in relieving the symptoms of affected patients [7, 9, 12, 14,
16, 18]. However, according to current treatment guide-
lines, no surgical techniques have been recommended to
treat eligible patients with symptomatic parameniscal cysts
to date [5, 18].

Some studies estimated that the prevalence of parame-
niscal cyst recurrence is 9.4-15 % in patients undergo-
ing arthroscopic excision or arthroscopic decompression
[7, 14]. To the best of our knowledge, data regarding this
issue are scarce. Moreover, inadequate treatment of menis-
cal or cystic lesions is associated with a higher risk of dis-
ease recurrence and poor outcomes [7, 9, 18]. However,
these observations are based on only a few case series. The
hypothesis of our study was that meniscal and cystic lesions
may not be adequately treated by arthroscopic decompres-
sion surgery because of limited access during the opera-
tion and preserves the wall of cysts, allowing intra-articu-
lar fluid to return, which may lead to a higher risk of cyst
recurrence. Therefore, the recurrence of parameniscal cysts
after arthroscopic excision or arthroscopic decompression
was investigated, and the relative risk of cyst recurrence
between the procedures in this single-centre retrospective
longitudinal study was compared. As a result, a higher
risk of cyst recurrence in patients undergoing arthroscopic
decompression was found.

Materials and methods

This study was approved by the institutional review board
of and performed at the Tri-Service General Hospital, a
1600-bed tertiary teaching hospital in Taiwan. We reviewed
our hospital database for patients with parameniscal cysts
diagnosed between 2002 and 2012 and recorded their base-
line characteristics, imaging findings, operative findings,
and follow-up recurrence events as evaluated by physical
examinations and confirmed by magnetic resonance imag-
ing (MRI). All patients provided written informed consent
to participate in the study retrospectively. Patients with
symptomatic parameniscal cysts (pain, a palpable mass, or
mechanical locking unresponsive to medical treatment for
a minimum of 6 months) confirmed by preoperative MRI
(Vista Nuclear MRI System; Picker International, Inc.,
Cleveland, OH, USA, and Sigma IMR; General Electric
Medical System, Milwaukee, WI, USA) were included.
We excluded patients who received medical treatment only,
leaving a population comprising those who underwent sur-
gical intervention. At the Tri-Service General Hospital, tra-
ditional open meniscectomy and cystectomy have not been
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used in the past 15 years; instead, arthroscopic excision
and arthroscopic decompression are the two major surgical
options for patients with symptomatic parameniscal cysts.
All affected patients willing to receive the surgery were
randomly assigned to either a surgeon major in arthroscopic
decompression or a surgeon major in arthroscopic excision,
in the orthopaedic section. MRI images were interpreted by
two experienced musculoskeletal radiologists, and any dis-
crepancies were resolved by a third musculoskeletal radi-
ologist. A parameniscal cyst was defined as focal parame-
niscal fluid collection, presenting as a palpable mass with
the signal intensity of fluid on both T1- and T2-weighted
imaging. Patients who met one of the following conditions
were excluded from the analysis:

1. those with an incomplete remission of parameniscal
cysts (a residual mass and/or no improvement in pain
or knee function scores) within 6 months of primary
surgery (regarded as a failed surgical outcome);

2. those with concomitant severe knee derangement {an
anterior/posterior cruciate ligament tear, a medial/lat-
eral collateral ligament tear, and/or severe arthrosis
[French Society of Arthroscopy (SFA) Grade 1V]};

3. those with inflammatory arthritis, such as rheumatoid
or gouty arthritis;

4. those with old intra-articular fractures of the tibial pla-
teau or distal femur; and

5. those who failed to attend an outpatient follow-up
examination every 3 months.

Parameniscal cyst recurrence was defined as a relapsed
mass, with joint-line pain or mechanical symptoms, at the
original operative site after the complete remission of pre-
vious symptoms. All recurrences were confirmed by MRI
imaging. We compared potential risk factors related to
recurrence, including age, sex, body mass index, pattern of
meniscal tearing, associated intra-articular derangement,
cyst volume, and meniscal tear circumference at baseline
between the arthroscopic excision and arthroscopic decom-
pression groups. Cyst volume and meniscal tear circum-
ference were measured from preoperative MRI images
in each patient. Cyst volume was defined as the sum of
a cyst’s surface area in each axial slice multiplied by the
slice thickness (4 mm) from its superior to inferior edges
(Supplemental Figure S1). Meniscal tear circumference
was defined as the longest dimension from the anterior
to posterior aspects of the meniscal tear in coronal MRI
images (Supplemental Figure S2). The test-retest reliabil-
ity coefficients for the cyst volume and meniscal tear cir-
cumference were 0.92 and 0.89, respectively. Other factors,
including the pattern of meniscal tearing and associated
internal derangement, were acquired from intra-operative
documentation.
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Surgical technique

In both groups, all patients underwent routine arthroscopic
examination with anterolateral and anteromedial portals.
The torn meniscus was carefully probed, and an underly-
ing connecting tract to the peripheral cyst was found in all
cases. The torn meniscus was carefully resected back to a
stable rim using the standard technique. In some patients
with a repairable meniscal tear, such as a peripheral verti-
cal tear or bucket-handle tear, menisci were repaired using
an arthroscopic inside-out technique with nonabsorbable
sutures.

In the arthroscopic excision group, open cystectomy
with a visible margin of normal soft tissue was performed.
After inserting a small curette from the meniscal tear to
the localized meniscocapsular opening, the opening was
repaired with nonabsorbable sutures. To treat cystic lesions
in the arthroscopic decompression group, a motorized
shaver or small curette was introduced into the cyst through
the intra-substance tract in the torn meniscus to debride the
connecting tract, open the meniscocapsular junction, and
disrupt the septa of lobulated cysts. The cystic wall was not
removed or was only partially removed. Finger-tip com-
pression from the outer aspect of the knee joint directly
down to the shaver tip helped complete intra-articular
decompression (Supplemental Figure S3).

Rehabilitation programme following surgery

In both groups, patients without meniscal repair were
restricted to partial weight-bearing movement with
crutches in the first 4 weeks postsurgery. In patients who
underwent meniscal repair, protective partial weight-bear-
ing movement with crutches for the first 8 weeks postsur-
gery and knee range of motion with permission to attempt
60° flexion in first 2 weeks, 120° at 4 weeks, and full flex-
ion at 8 weeks, were suggested. The proportion of patients
that adhered to the rehabilitation programme was approxi-
mately 95 % in each group, according to their self-reported
statements.

Surgical outcomes and longitudinal assessment
of recurrence events

The knee condition of all patients was followed up in the
outpatient department every 3 months for 3 years. The out-
come of interest was cyst recurrence, which was defined
as a clinically palpable mass in the treated area that was
visible on MRI after 6 months postsurgery. At 6-month
intervals, we also evaluated changes in postoperative vis-
ual analogue scale (VAS) pain and Lysholm Knee Scoring
Scale scores. All patients who experienced recurrence were
treated by arthroscopic excision. After revision surgery, no

further recurrence events have occurred to date. This study
was approved by the institutional review board of Tri-Ser-
vice General Hospital National Defense Medical Center
(ID number: 2-101-05-131).

Statistical analysis

The study was designed to have a power of 80 % to detect
a 10 % increase in the recurrence for patients in the arthro-
scopic decompression group as compared with the arthro-
scopic excision group, assuming a two-sided alpha level of
0.05 and a recurrence rate of 5 % in the arthroscopic exci-
sion group. The baseline characteristics of patients were
presented as numbers and percentages for categorical data
and means =+ standard deviation (SD) for normal data. The
Student’s ¢ test for continuous data and Chi-squared test for
categorical data were used to compare the two groups. The
follow-up time for each subject, defined as person-months
at risk, began with the date of the operation and ended with
parameniscal cyst recurrence as the time the patient had
recurrent symptoms or the end of the study period (maxi-
mum duration of 3 years). Kaplan—-Meier survival curves
were plotted to depict the cumulative probabilities of recur-
rence for the study subjects over time. Curves were com-
pared using the log-rank test. Cox proportional hazards
regression models were used to determine the adjusted haz-
ard ratios (HRs) for parameniscal cyst recurrence associ-
ated with treatment group, cyst volume, and meniscal tear
circumference, both for the whole study cohort and for the
arthroscopic decompression group. All statistical analyses
were performed using SAS version 9.4 (SAS Institute Inc.,
Cary, NC, USA). All p values <0.05 were considered statis-
tically significant.

Results

Figure 1 shows the selection of eligible patients for analy-
sis. After excluding those with medical treatment only, con-
comitant cruciate ligament or collateral ligament injuries,
old intra-articular fracture of the tibial plateau, rheumatoid
arthritis, lost to follow-up, or incomplete remission within
6 months of surgery, there were 241 patients (88 %) eligi-
ble for inclusion in the analysis (112 received arthroscopic
excision, and 129 received arthroscopic decompression).
Table 1 shows the baseline characteristics of patients
who underwent arthroscopic excision and of those who
underwent arthroscopic decompression. The patients were
young to middle aged and predominantly male. MRI
imaging determined that the median of cyst volume was
2.4 cm?, and the average meniscal tear circumference was
13.2 mm. Meniscal repair was performed in six patients
(5 %) with arthroscopic excision and in eight patients (6 %)
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Fig. 1 Flow diagram to select
eligible study cohorts
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with arthroscopic decompression. Notably, there were no
significant differences in baseline demographic, MRI, and
surgical findings between groups. However, a significantly
larger proportion of patients had a cyst volume greater than
the median in the arthroscopic excision group (p = 0.038).

Table 2 shows the changes in VAS pain and Lysholm
Knee Scoring Scale scores in each group. There was no
significant difference in the change in VAS pain scores
between the two groups. Compared with arthroscopic
excision, arthroscopic decompression yielded a relatively
greater improvement in Lysholm Knee Scoring Scale
scores (p = 0.014).

Table 3 shows the risk of parameniscal cyst recurrence
associated with cyst volume, meniscal tear circumference,
and the surgical technique used. Arthroscopic decompres-
sion was associated with a higher recurrence risk than
arthroscopic excision [recurrence: 27 and 5 cases, respec-
tively; HR 6.0, p < 0.001] during an average 26-month
follow-up period (range 7-36 months).The average recur-
rent cyst sizes in patients undergoing arthroscopic exci-
sion and in those undergoing arthroscopic decompression
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were 1.9 cm’ (range 1.2-2.2 cm’) and 2.1 cm? (range
1.2-4.2 cm?), respectively (data not shown). Furthermore,
preoperative cyst volume and meniscal tear circumference
were both associated with recurrence (p value for trend:
<0.05). Compared with a cyst volume <2.4 cm® and a
tear circumference <12 mm, a reference was found to be
associated with the development of parameniscal cysts in
a previous study [28]; a cyst volume >2.4 cm® and a tear
circumference >12 mm were associated with the high-
est recurrence risk, both in the overall cohort and in the
arthroscopic decompression group [HRs 5.3 and 5.4,
respectively; p values <0.001 for both]. Figure 2 shows
the Kaplan—Meier curves of parameniscal cyst recurrence
in both groups. Cyst recurrence occurred an average of
12.3 months (range 7-26 months) after arthroscopic sur-
gery. Recurrence was significantly higher after arthroscopic
decompression than after arthroscopic excision (log-rank
p value <0.001). Figure 3 shows the Kaplan—Meier curves
of cyst recurrence across four subgroups categorized by
a cyst volume of 2.4 cm® and a meniscal tear circumfer-
ence of 12 mm in the arthroscopic decompression group.
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Table 1 Comparison of the characteristics between patients treated with arthroscopic excision and arthroscopic decompression groups

Characteristics Total number of patients Arthroscopic excision (n = 112) Arthroscopic decompression p value
(n=1241) (n=129)
Sex n.s
Male 135 (56 %) 62 (55 %) 73 (57 %)
Female 106 (44 %) 50 (45 %) 56 (43 %)
Age (years) 36.8 £12.5 37.0 £12.8 36.5+12.3 n.s.
BMI (kg/m?) 237+£19 237+ 1.8 238+ 1.9 n.s.
Right knee 110 (46 %) 50 (45 %) 60 (47 %) n.s.
Left knee 131 (54 %) 62 (55 %) 69 (53 %)
Location of meniscal tear n.s
Medial 105 (44 %) 50 (45 %) 55 (43 %)
Lateral 136 (56 %) 62 (55 %) 74 (57 %)
Trauma history 89 (37 %) 43 (38 %) 46 (36 %) n.s.
Pattern of meniscal tear n.s.
Horizontal 167 (69 %) 79 (71 %) 88 (68 %)
Complex 51 (21 %) 24 (21 %) 27 (21 %)
Peripheral vertical 13 (5 %) 54 %) 8 (6 %)
Bucket-handle 73 %) 333 %) 43 %)
Radial 3(1 %) 1 (%) 2 (2 %)
Tear location n.s
Anterior to middle third 29 (12 %) 12 (11 %) 17 (13 %)
Middle third 145 (60 %) 72 (64 %) 73 (57 %)
Middle to posterior third 63 (26 %) 26 (23 %) 37 (29 %)
Anterior to posterior third 42 %) 22 %) 22 %)
Receive meniscal repair 14 (6 %) 6 (5 %) 8 (6 %) n.s.
Concomitant pathology n.s.
None 177 (73 %) 84 (75 %) 93 (72 %)
Degenerative arthrosis® 58 (24 %) 25 (22 %) 33 (26 %)
Discoid meniscus 52 %) 303 %) 22 %)
Hypertrophic synovitis 1(1 %) 0(0 %) 1(1 %)
Cyst size (cm?) 26+ 1.4 26412 26+ 1.6 n.s.
Cyst size (the 0.038
median = 2.4 cm?)
<24 cm’ 127 (53 %) 51 (46 %) 76 (59 %)
>2.4 cm® 114 (47 %) 61 (54 %) 53 (41 %)
Meniscal tear size, circumferen- 13.2 & 3.1 13.2+29 13.1 £33 n.s
tial axis (mm)
Tear size n.s
<12 mm 168 (70 %) 77 (69 %) 91 (71 %)
>12 mm 73 (30 %) 35 (31 %) 38 (29 %)
Cyst size and tear size n.s
Cyst < 2.42, tear < 12 119 (49 %) 50 (45 %) 69 (54 %)
Cyst < 2.42, tear > 12 8 (3 %) 1(1 %) 7 (5 %)
Cyst>2.42, tear < 12 49 (20 %) 27 (24 %) 22 (17 %)
Cyst > 2.42, tear > 12 65 (27 %) 34 (30 %) 31 (24 %)

Data are presented as means £ SD or numbers (%)

Arthroscopic meniscectomy with open cystectomy (arthroscopic excision); entirely arthroscopic technique with intra-articular cyst decompres-
sion (arthroscopic decompression); p > 0.05: statistically no significant (n.s.)

@ SFA, grade III
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Table 2 Comparison of preoperative and postoperative VAS pain
score and Lysholm function scaling score between arthroscopic exci-
sion and arthroscopic decompression groups

Outcome Arthroscopic Arthroscopic p value
excision decompression
n=112) (n=129)
Preoperative VAS 52407 52408 n.s.
score
Postoperative VAS 20+£0.6 1.9£0.7 n.s.
score
Change of VAS score —3.3 0.7 —334+0.7 n.s.
Preoperative Lysholm 74.0 £+ 4.5 724 +£5.5 0.014
score
Postoperative 91.0 £2.8 90.6 3.3 n.s.
Lysholm score
Change of Lysholm 17.0 £ 3.2 18.2 £ 4.1 0.014

score

Visual analogue scale (VAS); p > 0.05: statistically no significant
(n.s.)

Recurrence was significantly higher in the group in which
both lesions were greater in size than in the other three
groups.

Discussion

The finding of our study was that a sixfold increased risk
of cyst recurrence associated with arthroscopic decom-
pression compared with arthroscopic excision for patients
with symptomatic parameniscal cysts during an average
26-month follow-up period. Furthermore, cyst volume
and meniscal tear circumference are associated with dis-
ease recurrence. Notably, patients with both a greater cyst
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Fig. 2 Paramensical cysts recurrence rate in the arthroscopic exci-
sion and arthroscopic decompression groups. The Kaplan—Meier
curves show the cysts recurrence occurring on an average of 12.3
months (range 7-26 months) after the primary surgery. There was a
higher recurrence rate in the arthroscopic decompression group than
the arthroscopic excision group (log-rank p value <0.001)

volume and bigger meniscal tear circumference were at a
fivefold increased risk of disease recurrence than those in
whom both lesions were smaller.

Parameniscal cysts are common in about 4-8 % of
patients with a torn meniscus. Most cysts exhibit hori-
zontal cleavage or are combined with horizontal cleavage
components [1, 2, 6, 18, 23]. Their pathogenesis is mostly
related to the myxoid degeneration of collagen, which can
result in the delamination of meniscal substance [9, 23, 28].
Consequently, parameniscal cysts are formed as a result
of the forceful extravasation of joint fluid through the torn
meniscus [2, 3, 6, 16, 23, 27]. Wu et al. [28] reported that
a large meniscal tear circumference, with a cutoff value of

Table 3 Recurrent risk of

. ) Covariate Recurrence rate Hazard ratio 95 % C1 p value
postoperative parameniscal
cysts evaluated by cyst volume, Overall
meniscal tear circumference, . .
and surgical technique used Surgical technique used
Arthroscopic excision 5/112 (4 %) 1 (reference)
Arthroscopic decompression 27/129 (21 %) 6.0 2.3-15.6 <0.001

Cyst-tear-size group
Cyst <24 cm’, tear < 12 mm
Cyst <24 cm?, tear > 12 mm
Cyst>2.4 cm?, tear < 12 mm
Cyst > 2.4 cm®, tear > 12 mm

8/119 (7 %) 1 (reference)

Arthroscopic decompression subgroup

Cyst <24 cm?, tear < 12 mm
Cyst <24 cm?, tear > 12 mm
Cyst>24 cm’, tear < 12 mm
Cyst>2.4 cm’, tear > 12 mm

1/8 (12 %) 1.5 0.2-11.8 n.s.
6/49 (12 %) 2.3 0.8-6.6 n.s.
17/65 (26 %) 53 2.3-12.2 <0.001
7169 (10 %) 1 (reference)
1/7 (14 %) 1.5 0.2-12.5 n.s.
5/22 (23 %) 2.4 0.8-7.5 n.s.
14/31 (45 %) 54 2.2-13.3 <0.001

Confidence interval (CI); p > 0.05: statistically no significant (n.s.)
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Fig. 3 Paramensical cysts recurrence rate categorized into four sub-
groups by cyst volume and meniscal tear circumference in the arthro-
scopic decompression group. The Kaplan—Meier curves show the
recurrence rate of the cystic volume >2.4 cm® and meniscal tear cir-
cumference >12 mm group significantly higher than the other three
cyst volume/meniscal tear circumference groups (log-rank p value
<0.001). The cutoff point of cyst volume was selected by the median
of 2.4 cm?

>12 mm, confers the strongest risk of parameniscal cyst
development. Their finding suggests that meniscal tear size
is one of the main factors underlying the pathogenesis of
parameniscal cysts.

Regarding parameniscal cyst recurrence, several stud-
ies [14, 18, 21, 22, 24] have identified risk factors, such
as failure to disrupt the check-valve mechanism or to open
the meniscocapsular junction in meniscal cysts. A larger
meniscal tear size may prevent surgeons from completely
opening the check-valve mechanism and debriding the
meniscal substance and its connecting tract. As a result, the
check valve persists, and joint fluid continues to extrava-
sate in an inside-out direction and accumulate in the para-
meniscal space. When treating meniscal pathology, we rec-
ommend that in addition to resection of the torn meniscus
back to a stable rim, debridement of the connecting tract
and opening of the meniscocapsular junction are necessary
to disrupt the check valve and balance the pressure between
the bilateral ends.

Another risk factor for parameniscal cyst recurrence is
large cyst volume. Today several high-quality randomized
studies have reported that resection of the meniscal lesion
alone, or even watchful waiting, can relieve the symptoms
of patients with degenerative meniscal tears [13, 15, 25].
Also, the treatment of popliteal cysts is today less depend-
ent on surgery than some years ago [8]. In contrast, Reagan
et al. [21] advocated that both the torn meniscus and the
cyst should be addressed simultaneously. Cases in which
the cysts were treated simultaneously to the torn meniscus
had 80 % good or excellent results, whereas cases in which

the cysts were not addressed had only 50 % good or excel-
lent results. In this study, only 16 symptomatic patients
receiving medical treatment were too few to have enough
power as compared with those undergoing arthroscopic
surgery; whether there was a benefit of combined menis-
cal tear and parameniscal cyst treatment in symptomatic
patients undergoing surgical treatment requires further
investigation.

To preserve more meniscal substance, several arthro-
scopic techniques and outside-in methods of decompress-
ing cysts while avoiding the torn meniscus have been
reported. Howe et al. [12] described the arthroscopic inter-
nal marsupialization of meniscal cysts, which creates a
5-mm channel through the knee capsule adjacent to the cyst
to equalize the pressure between the cyst and intra-articu-
lar compartment. Ugur et al. [11] created an intra-articular
portal on the anterior synovial wall of cysts and inserted a
shaver to decompress the cyst. In a study by Tudisco, a cyst
was decompressed from an outside-in direction by percu-
taneously inserting a shaver after arthroscopically debrid-
ing the meniscal lesion [26]. The clinical outcomes of these
studies were good to excellent, and there were no cases of
recurrence. However, these studies involved small numbers
of patients and did not compare characteristics of meniscal
cysts, such as cyst volume or meniscal tear circumference.

Since parameniscal cysts possess a multilobulated
structure and an irregular shape, not every case is suitable
for intra-articular decompression [10, 19, 20]. Complete
destruction of the intra-cystic septa through the connect-
ing tract to balance the pressure between the bilateral ends
is difficult, particularly in large cysts that occupy a more
extensive area [4, 16, 17]. It is known that an inadequate
surgical treatment of parameniscal cysts is associated with
poor outcomes, including a high risk of disease recurrence;
our findings in patients undergoing arthroscopic decom-
pression were consistent with this and with our hypothesis.

The strengths of our study are that the baseline charac-
teristics of patients were very similar between two groups,
allowing us to avoid a moderator effect even when con-
trolled by adjustments for multiple covariates. In addition,
the overall recurrence was 13.3 %, which was similar to the
results of previous studies that ranged from 9.4 to 15 %.
The limitations of our study included its retrospective and
nonrandomized design, which may have led to bias. Fur-
thermore, postoperative MRI images were not routinely
evaluated in asymptomatic patients; thus, an objective esti-
mate of postoperative cyst size was lacked in our study.

Conclusion

Our suggestion was that parameniscal cyst recurrence may
be strongly related to large cystic lesions and large meniscal

@ Springer



1554

Knee Surg Sports Traumatol Arthrosc (2016) 24:1547-1554

tears. Thus, arthroscopic excision is recommended for the
treatment of parameniscal cysts, which have both large
cystic lesions and large meniscal tears, to reduce the recur-
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