Orthopedic Research and Reviews

Dove

REVIEW

Arthroscopic Management of Meniscal Cysts:
A Systematic Review

Aryan Haratian

loanna K Bolia

Laith K Hasan

Amir Fathi

Samantha Solaru

Andrew Homere

Frank A Petrigliano
Alexander E Weber

USC Epstein Family Center for Sports

Medicine at Keck Medicine of USC, Los
Angeles, CA, USA

Correspondence: Alexander E Weber
USC Epstein Family Center for Sports
Medicine at Keck Medicine of USC, 1520
San Pablo Street, Suite 2000, Los Angeles,
CA, 90033, USA

Email weber.ae@gmail.com

Purpose: The purpose of this study was to systematically review the outcomes of arthroscopic
management of meniscal cysts and to compare the results across the reported surgical techniques.
Methods: Following the PRISMA methodology, 3 databases (PubMed, Scopus and Web of
Science) were searched from inception to June 2021 for randomized controlled trials (RCTs)
and observational studies reporting outcomes on patients with meniscal cysts who underwent
arthroscopic surgery. The Mixed Methods Appraisal Tool (MMAT) was used to evaluate the
study quality.

Results: Eighteen studies examining 753 patients (761 meniscal cysts; 92.5% in the lateral
meniscus) were included. Overall, 486/736 (66.0%) patients underwent purely arthroscopic
decompression, 174/736 (23.6%) received arthroscopic excision, 58/736 (7.9%) received
arthroscopy assisted percutaneous drainage, and 18/736 (2.4%) received a combined proce-
dure. The recurrence rate for meniscal cysts was 7.1% across all arthroscopic procedures;
8.3%, 3.4%, and 0% for arthroscopic decompression, arthroscopic excision, and arthroscopy
assisted percutaneous drainage, respectively. A total of 79.3% of patients returned to the
same level of sport and 85.7% had resolution or minimal knee symptoms after arthroscopic
surgery for meniscal cysts. Patient perception of surgical outcomes after any type of arthro-
scopic surgery for meniscal cysts was reported by 5 studies, with 189/203 (93.1%) reporting
satisfaction with their surgical procedure.

Conclusion: Based on current evidence, arthroscopic management of meniscal cysts yields
satisfactory patient outcomes, low cyst recurrence rates and high return to sport rates
regardless of the surgical technique. Rates of cyst recurrence were relatively higher with
arthroscopic decompression versus excision and percutaneous drainage; however, prospec-
tive studies using modern surgical techniques are necessary to better evaluate the surgical
outcomes and to compare those with nonoperative modalities, given that a significant
proportion of the included articles in this review were relatively outdated.

Level of Evidence: Systematic review of level II and IV studies.

Keywords: systematic review, meniscal cyst, arthroscopic surgery, outcomes

Introduction

Meniscal cysts, also known as parameniscal cysts, are a relatively uncommon knee
pathology; the prevalence has been reported to range between 1% and 8%, with most
cases diagnosed at an average age of 30-40 years.'® Previous history of trauma has
been implicated as a potential risk factor in the development of meniscal cysts.””
Meniscal cysts are often asymptomatic and found incidentally on imaging but may also
be associated with dull joint-line tenderness and swelling in symptomatic patients.'® "2

While meniscal cysts are typically asymptomatic and may be detected as an incidental
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finding on imaging, they have been implicated in causing
activity-related knee pain, swelling, knee locking and pop-
ping, and/or instability. Serious complications related to
meniscal cysts have been reported including peroneal nerve
palsy, erosion of the tibial plateau, and promotion of inap-
propriate osteogenesis of the lower extremity.”' '3~

In addition to considering presenting symptoms, physi-
cians can often palpate meniscal cysts on exam, especially
those originating in the lateral meniscus.®* The physical
exam maneuver to differentiate meniscal cysts from other
knee masses was first described by Pisani and involves the
visualization of the mass, while the knee is locked in exten-
sion, with disappearance of the mass in flexion.”> While MRI
remains the gold standard for diagnosis, meniscal cysts may
also be diagnosed clinically when palpable or with the use of
in-clinic musculoskeletal ultrasound in cases where MRI is
not readily available or contraindicated.** **

Meniscal cysts can either be treated conservatively (aspira-
tion of the cyst through a large bore needle followed by
a corticosteroid injection; ultrasound assisted percutaneous
needle decompression) or with surgical excision or
decompression.”” ! Open drainage with total meniscectomy
was historically the preferred surgical technique for the treat-
ment of meniscal cysts; however, this procedure has fallen out
of favor with the advent of arthroscopic surgery and increased
interest in meniscus preservation.'**? Various techniques have
described in the literature for

decompression.'**** Early arthroscopic procedures primarily

been arthroscopic
focused on simple evacuation of cyst contents into the joint
cavity, with newer techniques exploring arthroscopic marsu-
pialization of the cyst through creation of a channel, and
incorporation of supplementary debridement of cyst cavity
following evacuation.'”>>* Percutaneous decompression
using a low gauge needle is now often attempted with arthro-
scopic visualization, and comprises an additional method of
surgical management for meniscal cysts.'*>>

The purpose of this study was to systematically review
the outcomes of arthroscopic management of meniscal
cysts and to compare the results across the reported surgi-
cal techniques. We hypothesized that all currently used
arthroscopic techniques in the management of meniscal
cysts would yield relatively comparable clinical outcomes.

Methods

Search Strategy
This systematic review was performed using the PRISMA
(Preferred Reporting Items for Systematic reviews and

Meta-Analyses) statement as a guide.*® Medline, Scopus,
and Web of Science were queried for eligible studies using
the following search terms used in various combinations
including: Knee meniscus cyst management; knee joint
cyst arthroscopy; meniscus cyst arthroscopic surgery;
meniscus cyst surgical management patient outcomes;
knee joint meniscal cyst arthroscopic management out-
comes; meniscal cyst arthroscopic surgical techniques;
management; treatment; procedure; meniscal cyst arthro-
scopy, meniscal cyst patient outcomes; meniscal cyst out-
comes; meniscal cyst arthroscopy pain; meniscal cyst
surgery pain scores; meniscal cyst arthroscopy recurrence;
meniscal cyst randomized controlled trial; meniscal cyst
RCT; meniscal cyst retrospective study; meniscal cyst case
series; meniscal cyst prospective study. Eligible studies
consisted of peer-reviewed articles including randomized
controlled trials, prospective studies, and retrospective
studies. Studies not published in the English language
were included only when an available copy in English
was accessible. Excluded were case reports, case series
with <8 participants, review articles, non-human or cada-
veric studies, and non-peer reviewed articles. There was
no exclusion of studies based on publication year.

Study Selection and Data Aggregation
Articles were screened by title, abstract, and full-text sequen-
tially by two authors (IB, AH) independently according to the
inclusion-exclusion criteria specified a priori. Any discrepan-
cies in the screening process were resolved by a third co-
author (AEW). The reference lists of included articles were
screened by hand to ensure that no relevant article was
missed during the aggregation and screening process.

Data was collected from studies included in the review
into Microsoft Excel 2017 (Microsoft Corporation). The
aggregated study type, Level of
Evidence, patient demographics (age and gender), surgical

variables included
technique utilized, localization of the meniscal cysts, pre-
sence of coexisting meniscal tears and their morphologies,
patient clinical outcomes, such as Lysholm scores, subjective
outcome ratings, return to sport, and rates of cyst recurrence.

Quality Assessment

Two co-authors (AH and LH) independently conducted an
additional quality assessment using the 2018 version of the
Mixed Method Appraisal Tool (MMAT) to evaluate the
appropriateness of study aim, methodology, design, data
collection and analysis, and presentation of findings.*” The
level of evidence included was based on the previously
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accepted guidelines of the
Orthopedic Surgeons (AAOS).*®

American Academy of

Statistical Analysis

Weighted means were calculated for age and Lysholm scores
when available. For all other variables including rate of cyst
recurrence, frequency of meniscal tears and morphologies,
subjective patient outcomes, and others, proportions were
calculated using aggregated data across all studies when
available for each unique variable. A meta-analysis compar-
ing different arthroscopic techniques was attempted but was
precluded due to the type and number of studies, as well as
the variabilities in surgical technique observed between
available studies in this review.

Results

Search Results and Quality Assessment
A total of 2390 potentially relevant studies were queried
from the described search strategy. After the removal of
duplicates, this list was consolidated into 377 reports that
were then screened by title, which were consolidated into
107 abstracts, and 31 full texts that were selected for
further review. Of these, a total of 18 studies met the
inclusion criteria and were ultimately included in the sys-
tematic review, with 17/18 being case series and 1/18
being a randomized controlled trial (RCT). A summary
of the search results and screening is provided in Figure 1.
Regarding operative technique, 13/18 of the studies
included utilized primarily arthroscopic decompression,
2/18 reported primarily on arthroscopic excision, 1/18
reported on both arthroscopic decompression and excision,
and 2/18 reported on arthroscopy assisted percutaneous
decompression. Furthermore, the meniscus was repaired
and/or debrided in all the studies. The studies included are
summarized in Table 1. The quality of the included studies
was critically evaluated using the MMAT with calculated
scores summarized in Appendix A.

Study Population, Demographics,

Arthroscopic Surgical Techniques

Between the 18 studies included in this systematic review,
we aggregated data on 753 patients with a total of 761
meniscal cysts collectively. Of these, 736 meniscal cysts
were managed through some form of arthroscopic proce-
dure. A total of 486/736 (66.0%) underwent purely arthro-
174/736  (23.6%)
arthroscopic excision, 58/736 (7.9%) received arthroscopy

scopic  decompression, received

assisted percutaneous and 18/736 (2.4%)

received a combined procedure involving arthroscopic

drainage,

decompression and either additional percutaneous or extra-
articular drainage. In regard to demographics, the average
age of patients was made available by 15/18 studies, with
a calculated mean weighted age of 34.6 years, and 13/18
studies provided information regarding patient gender with
383/614 (62.4%) males and 231/614 (37.6%) females. Of
the studies included, 11/18 provided data on the history of
trauma to the affected knee with over a third of patients
with meniscal cysts 200/534 (37.5%) having an identifi-
able history of trauma.

Cyst Localization and Co-Existing
Meniscal Tears and Morphology

In this systematic review, a total of 16/18 studies provided
the localization of the meniscal cyst with 454/491 (92.5%)
occurring in the lateral meniscus and 37/491 (7.5%) occur-
ring in the medial meniscus (Table 2). Additionally, 15/18
studies provided data as to how often meniscal tears were
found to be present in patients with meniscal cysts.
Between these fifteen studies, 675/694 (97.3%) meniscal
cysts were accompanied with a concurrently occurring
meniscal tear.Eleven studies provided additional details
as to the specific morphology of the meniscal tear present,
with 327/574 (57.0%) horizontal tears, 49/574 (8.5%)
radial tears, 53/574 (9.2%) combinations of horizontal
and radial tears, 96/574 (16.7%) complex or “parrot
beak” tears, 10/574 (1.7%) “bucket-handle” tears, 7/574
(1.2%) discoid tears, and 32/574 (5.6%) that were classi-
fied as “other” for the purposes of this analysis (Figure 2).
Further clarification on specific tear patterns described as
“other” can be found in Table 3.

Rates of Cyst Recurrence

Seventeen studies reported the incidence of meniscal cyst
recurrence postoperatively with a collective rate of 51/716
(7.1%) recurrences after arthroscopic management. Three
studies were excluded from a sub-analysis of cyst recurrence
across specific surgical technique due to the use of multiple
techniques with inadequate detail regarding the rates of cyst
recurrence between each of the techniques described.'''**
Eleven studies reported data on the rate of cyst recurrence
after pure arthroscopic decompression, which was calculated
to be 37/445 (8.3%) (Table 4).'233-344046 Qimilarly, 3
studies were used to calculate a recurrence rate of 5/147
(3.4%) for arthroscopic excision (Table 4)."***” Only 2
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Records excluded

(n =346)

Full-text articles excluded with reasons (n =13)
Non-Arthroscopic procedure(n=2)

Case series with Insufficient patients (n=2)
Inadequate Description of Surgical Technique

Not describing meniscal cysts (n=2)
Unable to locate Full-text article (n=2)

Randomized Controlled Trial (n=1)
Case Series (n=17)

)
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g Full-text articles assessed for eligibility
@n (n=31) N
= Case reports (n=2)
(n=3)
)
-]
@
°
= v
£
= Studies included in the systematic review (n =18)
|

Figure | Preferred reporting items for systematic reviews and meta-analyses (PRISMA) diagram.
Notes: PRISMA figure adapted from Moher D, Liberati A, Altman D, Tetzlaff }, et al. The PRISMA statement for reporting systematic reviews and meta-analyses of studies
that evaluate health care interventions: explanation and elaboration. Journal of clinical epidemiology. 2009;62(10). Creative Commons.®®

studies provided insight on the rates of recurrence after
arthroscopy assisted percutaneous decompression, which
was calculated to be 0/37 (0%) (Table 4).'*"

Patient Outcomes
A total of 5 studies reported Lysholm scores to reflect
patient knee functionality postoperatively,'>33-34:4047

Among these studies, 2/5 reported Lysholm scores for

patients undergoing only arthroscopic decompression, 1/5
on those undergoing solely arthroscopic excision, 1/5 on
patients undergoing arthroscopy assisted percutaneous,
and 1/5 on both patients undergoing arthroscopic decom-
pression and excision. The calculated weighted mean
Lysholm score across all studies was 77.7 with mean
weighted Lysholm scores for each individual technique
calculated to be 76.5, 77.9, and 85 for patients undergoing
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Table 2 Meniscal Cyst Localization

Study Lateral Meniscus | Medial Meniscus | Total
Ryu 1993* 10 8 18
Bombaci 2016'? 7 I 8
Glasgow 1993* 72 0 72
Haklar 201433 20 0 20
Howe 2007 6 2 8
Hulet 2004* 105 0 105
Keating 1991% 13 I 14
Maffulli 1991%° 38 0 38
Nemec 1994* 47 0 47
Mills 1993 0 20 20
Passler 1993' 12 2 14
Parisien 1990* 22 3 25
Reagan 19898 32 0 32
Dai 2018% 33 0 33
lorio 2019% 18 0 18
Tudisco 2000' 19 0 19
Total 454 37 491

arthroscopic decompression, arthroscopic excision and
arthroscopy assisted percutaneous drainage, respectively.
Only a single study, by Chang et al, reported a specific
change in pain visual analog scale (VAS) values from
preoperatively to postoperatively.*” This mean change in
VAS was reported as —3.3 = 0.7 for both patients under-
going arthroscopic decompression and those undergoing
arthroscopic excision (p > 0.05).

Table 3 Summary of Arthroscopic Techniques for Treatment of
Meniscal Cysts

Technique Overview

Arthroscopic Evacuation of cyst contents into

Decompression' 1,12,33,34,40,41,44

joint cavity. Some studies report
marsupialization with creation of
a permanent channel or further
curettage of cyst wall to reduce the

risk of recurrence

Arthroscopic Excision*®*

Arthroscopic partial meniscectomy
with open cystectomy to remove

the cyst cavity in its entirety.

Arthroscopy Assisted Decompression of cyst through

Percutaneous the percutaneous passage of a large

14,15

Decompression bore needle under arthroscopic

visualization

Six studies provided subjective ratings on patient outcomes
after undergoing an arthroscopic procedure,'!!441:4247.48
A total of 167/274 (60.9%) patients were characterized as
having “excellent” results, 75/274 (27.4%) as having “good”
results, 18/274 (6.6%) as having “fair” results, and 14/274
(5.1%) as having “poor” results (Figure 3A). Further stratifica-
tion of subjective outcomes by surgical technique was possible
in 4 studies that solely reported on a single procedure, among
these, 1/4 on arthroscopic decompression, 2/4 on arthroscopic
excision, and 1/4 on arthroscopy assisted percutaneous

Morphologies of Co-Existing Meniscal
Tears

m Horizontal
m Horizontal + Radial
Radial
Complex / "Parrot-Beak"
m Bucket-Handle
m Discoid

m Other

Figure 2 A visual representation of the distribution of morphologies of co-existing meniscal tears in patients with meniscal cysts. Horizontal tears were the most commonly
seen morphology on arthroscopy, followed by Complex/“Parrot-Beak”, horizontal + radial, and radial tears.
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Table 4 Incidence of Meniscal Cyst Recurrence Across Surgical

Techniques
Study Incidence of Meniscal
Cyst Recurrence

Arthroscopic Decompression
Chang 2016% 25/129 (19.3%)
Ryu 1993% 0/18 (0%)
Glasgow 1993 3172 (4.2%)
Haklar 201433 0/20 (0%)
Howe 20073 0/8 (0%)
Hulet 2004*? 7191 (7.7%)
Keating 19914 1/14 (7.1%)
Nemec 1994* 1/47 (2.1%)
Mills 19932 0/7 (0%)
Passler 1993' 0/14 (0%)
Parisien 1990* I (0%)

Total 37/445 (8.3%)

Arthroscopic Excision
Chang 2016* 5112 (4.5%)
Passler 1993' 0/2 (0%)
Dai 2018% 0/33 (0%)

Total 5/147 (3.4%)

Arthroscopy Assisted

Percutaneous Decompression
lorio 2019% 0/18 (0%)
Tudisco 2000'* 0/19 (0%)

Total 0/37 (0%)

decompression. Of those undergoing purely arthroscopic
decompression, 42/72 (58.3%) were classified as having
“excellent outcomes, 22/72 (30.6%) with “good” outcomes,
3/72 (4.2%) with “fair outcomes, and 5/72 (6.9%) with “poor”
outcomes (Figure 3B). In regard to arthroscopic excision, 41/
53 (77.4%) were classified as having “excellent” outcomes, 8/
53 (15.1%) with “good” outcomes, 4/53 (7.4%) with “fair
outcomes, and no recorded “poor” outcomes (Figure 3B).
For arthroscopy assisted percutaneous decompression,
a single study reported 8/19 (42.1%) patients with “excellent”
outcomes, 9/19 (47.4%) with “good” outcomes, 2/19 (10.5%)
with “fair outcomes, and no reported “poor” outcomes
(Figure 3B).

Patient perception of surgical outcomes after any type
of arthroscopic surgery for meniscal cysts was reported by
5 studies, with an average calculated satisfaction rate
(patients who self-reported being either very satisfied or
satisfied) of  189/203  (93.1%)
studies.'!"!*334245 Extrapolation of satisfaction rate by

across  these

specific procedure type was precluded in two studies
where more than one surgical technique was utilized with-
out adequate distinction of outcomes for each group.''*
Using data from the other 3 studies, satisfaction rates for
arthroscopic decompression and arthroscopy assisted per-
cutaneous drainage were noted to be 23/24 (95.8%) and
43/48 (89.6%), respectively.

In the case of 5 studies encompassing all 3 types of
arthroscopic procedures for the management of meniscal
cysts, we were able to further extrapolate the data and
calculated that 146/184 (79.3%) of patients were able to
return to sport postoperatively at the same level as
before. 443464849 Additionally, through an analysis of 4
studies, it was calculated that 144/168 (85.7%) of patients
undergoing some form of arthroscopic surgery for meniscal
cysts had either resolution of or minimal knee symptoms
postoperative.'' 44 While some additional studies did
report a return to sport rate and prevalence of postoperative
knee symptoms, they were excluded if data was included on
patients undergoing non-arthroscopic management of menis-
cal cysts without adequate distinction between the outcomes.

Discussion

The results of this systematic review demonstrated that
meniscal cysts can be successfully managed arthroscopi-
cally with cyst decompression, excision, and/or percuta-
neous decompression with arthroscopic visualization.
Overall, cyst recurrence rates among all procedures were
less than 10%. Among all 3 procedures, the majority of
patients (88%) subjectively had either “excellent” or
“good” clinical outcomes, resolution or minor symptoms
(85.7%), and were able to successfully return to sport
postoperatively at the same level (79.3%). While these
results are promising, it is important to note that our
systematic review is limited by the relatively outdated
articles and surgical methodologies, and therefore results
must be taken with caution.

Various theories for the recurrence of meniscal cysts even
after arthroscopic surgery have been provided including
inadequate debridement, poor disruption of the ‘“check-
valve mechanism”, as well as a concomitant large meniscal
tear that may hinder a surgeon’s ability to adequately debride
the cyst and the connecting tract, all of which are potential
pitfalls to a greater degree with arthroscopic decompression

4042464850 11y this review, the rate of

rather than excision.
meniscal cyst recurrence was estimated to be 7.1% across all

3 arthroscopic procedures. Sub-group analysis by procedure
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Subjective Ratings of Patient Outcomes
Across all Arthroscopic Techniques

m Excellent
m Good
Fair

Poor

Subjective Ratings of Patient Outcomes by Surgical

Technique

100
80

Percent of Total 60
Patients 40

Excellent

[ ]
2 II | I N

Good Fair

Poor

Subjective Ratings

m Arthroscopic Decompression

m Arthroscopic Excision

m Arthroscopy Assisted Percutaneous Decompression

Figure 3 (A) Visual representation of subjective postoperative patient outcomes across all techniques in arthroscopic management of meniscal cysts. Overall, 88% of
patients undergoing arthroscopic management of meniscal cysts had either “excellent” or “good” subjective results postoperatively. (B) Graphical representation of
subjective postoperative patient outcomes by surgical technique after arthroscopic management of meniscal cysts reported as percent of total patients for whom subjective

scores were available for each technique.

type revealed a relatively higher rate of recurrence in those
receiving arthroscopic decompression (8.3%) vs those
receiving arthroscopic excision (3.4%), although it is impor-
tant to note that this analysis was greatly limited by the
number of studies available. Thus, the higher rates of recur-
rence in the arthroscopic decompression group can poten-
tially be explained by the relatively technical difficulty
involved in debridement and disruption of the “check-
valve” mechanisms, whereas in arthroscopic excision the
entirety of the cyst is removed without consideration of
these factors. That said, this can further be influenced by
the degree of surgeon expertise, and therefore explain the
variations in rates of meniscal cyst recurrence observed
across the studies employing arthroscopic decompression.

However, without larger randomized controlled trials com-
paring the surgical techniques directly, it can be difficult to
deduce which arthroscopic procedure is superior in prevent-
ing cyst recurrence.

More recently, a relatively small study by Kumar et al
suggested promising clinical outcomes in patients receiv-
ing partial meniscectomy without overt decompression or
excision of the meniscal cyst, with a mean postoperative
Lysholm scores of 93.7 and 85.6 for patients with medial
and lateral meniscal cysts, respectively, at final follow-
up.’! In this review, the mean weighted Lysholm scores
across all arthroscopic procedures were 77.7 with nearly
all included data from cysts of the lateral meniscus. The
greatest weight for this review’s calculated mean weighted
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Lysholm scores was from a single study by Chang et al,
which reported Lysholm scores of 72.4 and 74 for arthro-
scopic decompression and excision, respectively.*® All
other incorporated studies in this review had Lysholm
scores of 85 or higher at the final follow-up.'>33-447
Thus, it is possible that patients in the included study by
Chang et al had functionally lower scores preoperatively
than those described by Kumar et al who received partial
meniscectomy without formal decompression or removal

of the cyst.**!

This consideration could potentially
explain why the mean Lysholm scores for patients under-
going arthroscopic management of meniscal cysts were
lower than those purely receiving a partial meniscectomy,
although whether formal management of the meniscal cyst
after partial meniscectomy is necessary or not remains
a topic for future studies.

In the literature, lateral meniscal cysts are much more
common than those of the medial meniscus, and nearly all
cysts are associated with a coexisting meniscal tear.*>'¢>°
This is consistent with the results from this systematic
review with 92.5% of meniscal cysts localized to the lateral
meniscus, and 7.5% were localized to the medial meniscus.
Furthermore, 97.3% of meniscal cysts in this study were
associated with a coexisting meniscal tear. Horizontal tears
have been identified in studies as the most common mor-
phology seen in those with meniscal cysts followed by
complex and radial tears, which is in line with the results
from this systematic review.>>>>>* Whether certain menis-
cal tear morphologies create a greater propensity for cyst
development is still unknown and presents avenues for
further research with larger and longitudinal studies that
can better identify if such an association exists.

Trauma, whether induced surgically or through activity, is
thought to induce both tears and degenerative changes that
promote meniscal cyst formation in younger patients, while
generalized meniscal degeneration over time is indicated as
the likely mechanism for promoting cyst formation in the
older population.”” This theory agrees with the results from
this study, with 37.4% of patients having a history of trauma
to the affected knee indicating that trauma is likely
a significant risk factor for the development of meniscal
cysts. There is debate as to the exact mechanism of cyst
formation, with current theories suggesting either tears in
the meniscus promote the influx and collection of synovial
fluid or a history of repetitive trauma induces hemorrhage
and degeneration, which promotes further tearing in the
meniscus and creates a

predisposition to  cyst

formation.****>* While trauma was seen in a relatively

large subset of patients, the majority of those with meniscal
cysts included in this systematic review had no history of
trauma, thus indicating that there must be other, less under-
stood risk factors and mechanisms for the development of
meniscal cysts.

Less commonly, meniscal repair has been implicated
as a potential risk factor for meniscal cysts
formation.”>®' Studies have correlated a higher inci-
dence of meniscal cysts in patients, particularly in those
treated with the all-inside (AI) suture technique for
symptomatic meniscal tears, with prevalence as high
as 29.5%; however, in these cases, the meniscal cysts
that formed were often asymptomatic.®>> None of the
included studies in this review suggested previous
meniscal repair. As nearly all patients included in this
analysis were symptomatic, this would be consistent
with the current understanding that most cysts forming
after meniscal repair are asymptomatic. The relatively
poor understanding of contributory factors to meniscal
cyst formation suggests room for ongoing studies to
better elucidate additional risk factors and alternative

mechanisms for the development of meniscal cysts.

Limitations

Despite a comprehensive and systematic search of multi-
ple databases, our study does have a few limitations worth
considering. While every attempt was made to include all
studies reporting on outcomes in arthroscopic management
of meniscal cysts, there is a possibility that not all studies
meeting this criterion were included. Additionally, nearly
all the studies included in the systematic review were case
series, which is not ideal. Without an adequate comparison
group, it can be difficult to draw definitive conclusions on
which type of arthroscopic procedure provides the most
optimal patient outcomes. This, combined with the vari-
abilities in surgical technique in each included study, pre-
cluded our ability to conduct a meta-analysis, which limits
our ability to draw definitive conclusions.

Additionally, among the studies reporting on arthro-
scopic decompression, it is important to note that slight
variations in surgical technique made it difficult to assess
whether these variations in technique contributed to differ-
ences in observed outcomes between the studies.
Furthermore, the majority of the patients in this review
came from only a few studies, and therefore our reported
analysis was, to a great extent, heavily weighted on these
studies. Some of the studies included reported on more
than one surgical technique and failed to distinguish

I 3 6 https:

Dove!

Orthopedic Research and Reviews 2021:13


https://www.dovepress.com
https://www.dovepress.com

Dove

Haratian et al
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" .. . . . . 7. Raine GE, Gonet LC. Cysts of the menisci of the knee. Postgrad Med
The majority of studies included in this systematic review 7. 1972:48(555):49-51. doi:10.1136/pgmj 48,555 49
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occurrences, especially those that are symptomatic to a degree $00167-015-3596-6
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relatively scarce. While our analysis is limited by the age of 11. Bl AssZ I M, ijo stafa M. Al; d(el-) Aal A, El-Shafee M. Arthroscopy
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sizes the need for larger investigations, especially those of meniscal cysts. Knee Surg Sports Traumatol Arthrosc. 2003;11
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