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Abstract

Introduction The aim of this study was to describe clinical and radiological long-term results of an arthroscopic partial
meniscectomy associated with an outside-in decompressive needling of the cyst for lateral parameniscal cyst.

Methods Eighteen patients with symptomatic parameniscal cysts treated between April 2002 and September 2009 were retro-
spectively included in the study. All patients underwent arthroscopic partial meniscectomy (preserving peripheral rim) and
needling of the cyst using a 20-gauge needle. Pre- and post-operative IKDC, Tegner, and Lysholm scores were used to evaluate
clinical results. Radiological results were obtained from pre- and post-operative radiographies and post-operative MRI scans.
Both supine and weight bearing MRI examinations were performed. Kellgren-Lawrence and WORMS scales were used to
evaluate osteoarthritis development of the knee.

Results The mean follow-up period was 11.6 + 2.6 years (range 7—15). Horizontal lesions were found in 56% of patients. All
patients fully recovered. Mean Lysholm scores passed from mean pre-operative value 52 + 16.9 to post-operative 85 + 11.9 (P <
0.01) and mean IKDC scale score changed from 49.5 = 14.7 to 67 + 23.5 (P < 0.01). Mean Tegner scores did not change
significantly. Post-operative radiographies showed a Kellgren-Lawrence scale grade 0 in six patients (33%), a grade I in eight
(44%), a grade 11 in three (17%), and a grade III in one patient (6%). No patients were found with a Kellgren-Lawrence scale
grade IV. No significant differences with pre-operative radiographies were found (chi-square = 1.867; df = 3; P = 0.60) in
osteoarthritis development of the knee. Reported WORMS scores had an average of 12.4 & 5.1. No recurrence of any cysts was
observed.

Discussion Different treatments for lateral meniscal cysts have been proposed, but proper management of the cyst is still
controversial. The results of this study suggest that the outside-in needling of the cyst associated with partial meniscectomy is
a highly effective, simple, and repeatable technique. Excellent clinical outcomes were reported at a mean follow-up of 11.6 £2.6
years (range 7—15). Imaging evaluation showed no significant evolution to osteoarthritis of the knee.

Conclusions Partial arthroscopic meniscectomy associated with percutaneous decompressive needling of the cyst wall under
arthroscopic visualization showed positive clinical and radiological long-term results. Neither traditional radiographies nor
innovative standing MRIs showed findings of osteoarthritis.
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Introduction uncertain. Meniscal cysts are relatively uncommon, and the
lateral meniscus is involved more often than medial meniscus
Ebner et al. [1] first described meniscal cysts 100 years ago. (ratio 3:1 to 10:1) [2—4]. Different theories about the etiology
Nevertheless, pathogenesis and treatment of such cysts remain ~ of meniscal cysts have been proposed [4]. Embryological ab-
normality, infection, trauma, myxoid degeneration, and frying
of the meniscus have been suggested to explain cyst origin [5,
54 E. Viglietta 6]. One of the most accepted theories is that meniscal cysts
edoardo.viglietta.93 @ gmail.com originate by a tear on the meniscal surface [7]. However, other
authors reported the presence of meniscal cysts without an
Sant’Andrea Hospital, University of Rome “Sapienza®, Via di associated lesion of meniscal surface. A horizontal cleavage
Grottarossa, 1035, 00189 Rome, Ttaly lesion was documented in those cases [8].
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Cysts are palpable in the 40-60% of cases [3]. Sometimes
they may be totally asymptomatic, especially if an associated
meniscal tear is not present. However, MRI is often required
for both helping diagnosis of cyst and associated menisci le-
sions and for choosing the proper treatment. A typical
meniscal cyst appears on MRI as a fluid mass that shows fluid
signal intensity on both T1- and T2-weighted sequences.
Cysts are usually located close to a horizontal cleavage tear,
and diagnosis is confirmed by the connection between the cyst
and meniscal tear. Sometimes internal septa can be present [9].

Since the spread of the arthroscopy, several types of con-
servative treatments have been proposed. Partial
meniscectomy is the worldwide-accepted treatment for its util-
ity in reducing osteoarthritis development of the knee caused
by total meniscectomy. Nevertheless, proper management of
the cyst is still controversial. Positive results were reported by
Tudisco [10] whose method involved external decompression
of the cyst with a curette and a motorized instrument intro-
duced percutaneously. Good results were shown also with an
arthroscopic inside technique proposed by Howe [11].
Furthermore, fluid aspiration, open cystectomy, intra-
articular decompression, and outside-in techniques are other
available options [12—16]. Our hypothesis is that outside-in
decompressive needling of the cyst, associated with partial
meniscectomy, firstly proposed by Puddu et al. in 1992 [17],
is an effective and repeatable technique. Moreover, the effect
of an isolated partial meniscectomy on the development oste-
oarthritis of the knee could be assessed by the evaluation of
patients treated with this surgical technique as their meniscal
cysts originated in an otherwise healthy knee and subjects
with other injuries of the knee were excluded. The aim of this
study was to assess clinical and radiological long-term results
of arthroscopic isolated partial meniscectomy and percutane-
ous decompressive needling for treatment of lateral meniscal
cysts.

Methods

Twenty patients who underwent a knee arthroscopy for a lat-
eral meniscal cyst from April 2002 to September 2009 were
retrospectively evaluated. All cases were treated by the same
surgeon with experience in knee arthroscopy. Inclusion
criteria were presence of a symptomatic lateral meniscal cyst
with radiological confirmation by MRI. Two patients with
associated lesions (anterior cruciate ligament and/or medial
meniscus injuries) were excluded. Eighteen patients were en-
rolled in the study. All patients gave written informed consent
prior to participation in the study, which was approved by the
Institutional Ethics Committee.

All patients complained of pain in the lateral joint line of
the knee with a palpable cyst on the lateral side, often associ-
ated with meniscal clicking, catching, or knee effusion. Four
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patients (22%) reported a previous acute injury of the knee; no
other cases were able to recall a traumatic event. Demographic
data are shown in Table 1.

Surgical technique

The knee is in a figure of four position, and standard
anteromedial and anterolateral portals were used. In all cases
a tear of the lateral meniscus was reported. All meniscal tears
were carefully removed by a partial meniscectomy with pres-
ervation of the external rim, and cysts were decompressed by a
percutaneous needling using a 20-gauge needle, under direct
arthroscpic visualization (Fig. 1). When the cyst ruptured, a
clear mucinous fluid seeped from the cyst cavity. Throughout
flexion and extension movements of the knee, the cysts were
totally decompressed till the fluid leakage stopped. A final
examination of the meniscous was carefully done. Full weight
bearing was immediately permitted. Recovery of full range of
motion, isometric quadriceps exercises, active leg extension,
and stretching of the thigh flexor muscles were encouraged.

Clinical and radiological evaluation

Pre- and post-operative IKDC, Tegner, and Lysholm scores
were used to evaluate clinical results. Radiological results
were obtained from pre- and post-operative radiographies
and MRI scans at final follow-up. Kellgren-Lawrence scale
(grading from 0 to IV) was used to evaluate weight-bearing
radiographies in antero-posterior and latero-lateral views of
the knee. Post-operative MRI examinations were performed
with a G-scan Esaote 0.3 Tesla scanner (ESAOTE, Genoa,
Italy), in both supine and standing patient placements. The
following imaging sequences were performed in weight-
bearing scans: coronal X-BONE T2 and axial FSE T2-weight-
ed. These sequences were performed in supine scans: sagittal
Spin-Echo T1, coronal Gradient Echo STIR, and axial FSE
T2-weighted. The Whole-Organ Magnetic Resonance Score
(WORMS, ranging from 0 to 332) was used to evaluate oste-
oarthritis of the knee. WORMS scoring is calculated by as-
sessment of 14 independent articular features: cartilage signal
and morphology (range 0—84); subarticular bone marrow ab-
normality (range 0—45); subarticular cysts (range 0-45);

Table 1 Distribution of demographic data in the study population

Demographic data

Sex (M/F), n 13/5
Age, mean (SD) 40 (15.1)
BMI, mean (SD) 26.8 (4.8)
Side (R/L), n 10/8
Trauma, n/% 4/22%
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Fig. 1 Surgical technique:
arthroscopic image of meniscal
tear in patient treated for lateral
meniscal cyst (a) and
percutaneous needling of the cyst
wall with 20-gauge needle under
arthroscopic visualization (b, ¢)

subarticular bone attrition (range 0-42); marginal osteophytes
(range 0-98); medial and lateral meniscal integrity (range 0—
12); anterior and posterior cruciate ligament integrity, medial
and lateral collateral ligament integrity (range 0—3); synovitis
(range 0-3); and loose bodies and periarticular cysts/bursae
[18]. The first five of these features were evaluated in 15
different regions of the knee, subdivided by anatomical land-
marks in extended position. (Fig. 2) All pre-operative exami-
nations and imaging analyses were performed by the senior
author and an independent board-certified orthopaedic
radiologist.

Fig. 2 WORMS regional
subdivision of the articular
surfaces of the knee

Statistical analysis

Mean (standard deviation) and median (range) values are pre-
sented when applicable. Statistical analyses were performed
using SPSS 19.0 software (IBM). T test and chi-square test
were used to assed clinical and radiological results respective-
ly. Radiological categorical variables were expressed as per-
centage. P value < 0.05 was considered statistically signifi-
cant. To assess the inter and intra-observer reliability, the
intraclass coefficient (ICC) was calculated for the total
WORMS and for Kellgren-Lawrence scores.
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Results

None of the patients was lost at final evaluation. The mean
follow-up was 11.6 +2.6 years (range 7—15). Ten patient cases
involved the right knee while eight involved the left. The
patient population included 13 males and five females, with
a mean age at surgery of 40 + 5.1 years (range 15-60)
(Table 1). The following types of lesions were identified: 13
horizontal lesions (56%); two radial lesions (11%); four com-
plex lesions (22%); and two discoid associated lesions (11%).
Three patients presented more than a single lesion (Fig. 3).

During follow-up, no complications or recurrences of the
cyst were reported. No readmissions or subsequent surgery
was performed, nor were there reports of pain, catching, or
instability. All patients reported being satisfied about clinical
outcomes. The mean Lysholm score changed from 52 + 16.9
to 85+ 11.9 (P < 0.01) and the mean IKDC score from 49.5 +
14.7 to 67 +23.5 (P < 0.01) (Fig. 4). The mean Tegner score
did not change, but physical activity was stopped by two
(11%) of 18 patients.

Pre-operative X-rays showed Kellgren-Lawrence scale
grade 0 in nine patients (50%), grade I in seven (39%), and
grade II in two (11%). No patients were found with a
Kellgren-Lawrence grade of III or IV. Radiographies showed
a post-operative Kellgren-Lawrence scale of grade 0 in six
patients (33%), grade I in eight (44%), grade II in three
(17%), and grade III in one patient (6%). No patients were
found with a Kellgren-Lawrence scale of grade IV (Fig. 5). No
significant differences between pre- and post-operative X-rays
were collected (chi-square = 1.867; df = 3; P =0.60). The ICC
correlations calculated for the inter- and intra-observer reli-
ability of the Kellgren-Lawrence score were 0.94 and 0.91
respectively. In all patients both supine and weight-bearing
MRI showed no recurrence of the cyst. The reported
WORMS mean score was 12.4 + 5.1 (range 6-23), confirming
the absence of degeneration of the knee. The ICC correlations
calculated for the inter and intra-observer reliability of the
WORMS score were 0.89 and 0.91 respectively.

Meniscal Lesions

m horizontal lesions m radial lesions m Complex lesions m discoid meniscus

Fig. 3 Different types of meniscal lesions found in 18 patients treated for
lateral meniscal cyst. Prevalence of horizontal tears was found
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Discussion

To the best our knowledge, no other studies with such a long-
term follow-up are present in literature. The results of this
study suggest that the outside-in needling of the cyst associ-
ated with partial meniscectomy is a highly effective, simple,
and repeatable technique. Excellent clinical outcomes were
reported at a mean follow-up of 11.6 + 2.6 years (range 7—
15). All patients, but two, gained a return to previous physical
activity. Only two patients abandoned physical activity for
other reason than clinical unsatisfaction. Radiographies
showed no significant osteoarthritis of the knee. Supine and
standing MRI additionally found no signs of degeneration or
recurrence of the cysts.

Different theories about the etiology of meniscal cysts have
been proposed [4—6]. One of the most accepted theories is that
meniscal cysts originate by a tear on the meniscal surface.
Howe at al. described the typical mechanism, where external
rotation of the knee produces high stress forces on lateral
meniscus which is able to damage its surface [11]. Due to a
one-way valve effect of the flap, a unidirectional flow of sy-
novial fluid from the intra-articular space to peri-articular soft
tissues is generated [19]. However, other authors reported the
presence of meniscal cysts without an associated lesion of
meniscal surface [8]. A horizontal cleavage lesion was docu-
mented in those cases. It is thought to originate by a myxoid
intra-meniscal degeneration with internal meniscus delamina-
tion [5]. A recent MRI study confirmed this theory by show-
ing that no tear on the meniscal surface was detected by expert
radiologists in 42.2% patients with a meniscal cyst [20].
Sarimo et al. [21] proposed that both trauma and intra-
meniscal degeneration or a combination of both could lead
to the fraying of the meniscus, even if a tear on the articular
surface is not present. The delamination creates an internal
horizontal cleavage tear in which synovial fluid can enter
and build until a cyst is formed.

In our study, 14 patients (78%) did not report a traumatic
injury of the knee. Prevalence of horizontal tears (56%) found
in this study population supports the degenerative theory
about cyst origin as previously reported by Barrie [4] and
Glasgow [14]. The method of open meniscectomy and
cystectomy, proposed for the first time in 1929 by Phenister
[12], was abandoned with the introduction of arthroscopy.
Arthroscopic conservative approaches for meniscal lesions
are accepted worldwide as the optimal approach. By preserv-
ing a peripheral rim or suturing the lesion when possible,
cartilage and bone lesions are prevented and progression to
osteoarthritis is hindered. Proper treatment of cysts remains
controversial and many techniques can be executed with pos-
itive results.

Recently, El Assel et al. [21] compared results of arthro-
scopic partial meniscectomy followed by open cystectomy or
intra-articular decompression through the tear (22 patients)
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Fig. 4 Clinical results: in the left side Lysholm score (range 0-100) is showed passing from 52(£)16.9 to 85(+)11.9 (P < 0.01). On the right side IKDC
(range 0-100) is reported passing from 49.5(+)14.7 to 67(£)23.5 (P < 0.01)

[22]. No significant differences between the two techniques
were reported after an average follow-up period of 58 months.
This result was confirmed by Sarimo et al. who compared
open cystectomy and intra-articular decompression. No differ-
ences were found between two groups after an average of 33
months of follow-up.

A simple percutaneous aspiration of the cyst and injection
of methylprednisolone acetate (40 mg) and bupivacaine 0.5%
(1 ml) was performed in 18 patients by MacMahon et al. [15].
While this method avoided surgery and reduced the risk of
long-term knee osteoarthritis, treatment failed in 33% of pa-
tients. Recurrence of symptoms or the cyst was found in five
cases after an average ten months of follow-up. It suggests that
treatment of meniscal tears is required to ensure positive re-
sults at a mid-term follow-up.

Glagow et al. [14] treated 69 patients with arthroscopic
resection of the meniscal tear and arthroscopic decompression
of'the cyst by creating a hole between horizontal tear and cyst.
“Good” or “excellent” results were reported in 89% of cases
after an average of 34 months of follow-up. However, in this
study “good” results included patients with minimal recur-
rence of symptoms. Furthermore, two limitations for consid-
ering the reliability of the results include the absence of a
radiological evaluation and inconsistent follow-up times,
which ranged from seven to 71 months.

In a recent study eight patients were treated with an arthro-
scopic technique [11] by the creation of a 5-mm channel
through the capsule adjacent the cyst. Thus, pressure between

Kellgren & Lawrance
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Fig. 5 Pre- and post-operative Kellgren and Lawrence scale. No signifi-
cant evolution to osteoarthritis of the knee was documented (chi-squared
= 1.867; df = 3; P = 0.60)

knee and cyst was equalized and decompression of the cyst
was possible. No recurrence of cysts was noted after an aver-
age follow-up of 39 months, but a larger number of patients
are required to accurately define the efficacy of this technique.

A combined technique in which horizontal or radial lesions
of the meniscus, or both, were arthroscopically treated, leav-
ing a stable peripheral rim, was suggested by Tudisco et al.
[10]. The cyst was decompressed from the outside-in through
use of a curette and a motorized instrument introduced percu-
taneously. Nineteen patients were treated, and results were
reported as “excellent” in eight patients, “good” in nine, and
“fair” in two patients after an average of 3.3 years of follow-
up. However, in this study nine of 19 patients had a very large
cyst which would facilitate cyst decompression without dam-
aging nearby tissues. Furthermore, a post-operative CT scan
showed good remodeling of meniscus in ten patients. In our
study a standing MRI scan was used because it was more
reliable in assessing bone and soft-tissue pathology/degenera-
tion. A summary of the results reported by various studies is
shown in Table 2.

In our study the arthroscopic treatment first proposed by
Puddu in 1992 [17] was used. The treatment involved a partial
meniscectomy, which was careful to leave a stable peripheral
rim of meniscus, followed by decompression of the cyst
through percutaneous needling under arthroscopic visualiza-
tion using a 20-gauge needle. Currently, no studies have been
published with as long of a follow-up with the same technique
as the present study.

Table 2 A summary of the results shown by the various studies with
different techniques was reported. Satisfaction was considered if
“excellent” or “good” results were reported; it was expressed both as
number of patients and percentage. Mean follow-up was reported in
months

Patients  Satisfaction =~ Mean follow-up
El Assel et al. (2003) 27 22 (81%) 58
Glagow et al. (1993) 72 64 (89%) 34
Howe et al. (2007) 8 8 (100%) 39
MacMabhon et al. (2007) 18 12 (67%) 10
Sarimo et al. (2002) 35 30 (86%) 33
Tudisco et al. (2007) 19 17 (89%) 39
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At a long-term follow-up of 11.6 + 2.6 years, patients
showed a high level of satisfaction. No patients complained
of a clinical recurrence of the cyst. The Lysholm scale score
changed from 52 +16.9 to 85 £ 11.9 (P < 0.01) and the mean
IKDC scale score passed from 49.5 + 14.7 to 67 + 23.5 (P <
0.01) (Fig. 4). Tegner scale score did not change, but physical
activity was stopped by two patients for other reasons not
correlated to the treated knee.

The most interesting data of our study is the effect of a
partial isolated meniscectomy in the development of osteoar-
thritis in an otherwise intact knee. Our study population rep-
resents a perfect pool for this aim thanks to the exclusion
criteria adopted.

Post-operative weight-bearing radiographies showed no
significant osteoarthritis of the knee. A grade 0 of Kellgren
Lawrence scale was reported in six patients (33%), a grade I in
eight (44%), a grade II in three (17%), and a grade III in one
patient (6%), with no patients presenting a grade IV (Fig. 5).
Comparing with pre-operative radiographies, no significant
changes were found (chi-square = 1.867; df = 3; P = 0.60),
demonstrating that partial isolated meniscectomy is a safe sur-
gical technique not associated with consistent degenerative
changes in the knee. Due to the absence of other studies with
the same follow-up, it is difficult to make critical comparisons
and considerations.

Moreover, our study deviates from other studies in its
presentation of post-operative supine and weight-bearing
MRIs of the knee. Weight-bearing MRI of the knee recent-
ly proved to be a new, effective instrument in diagnosing
conditions of the knee including early osteoarthritis,
meniscal tear stability, or patellofemoral kinematics [23,
24]. Furthermore, the WORMS scale proved to be a valid
approach to evaluating the full spectrum of knee structure
and the severity of lesions related to osteoarthritis [25]. At
the same follow-up, the WORMS mean value was 12.4 +
5.1 (range 6-23). Even if no other similar studies are pres-
ent in literature and no controlateral knee has been studied
at MRI, our results seem to confirm the good clinical and
radiological outcomes in the study population treated with
this surgical technique.

Limitations of the study included the number of patients
admitted to the study and the absence of comparison to other
surgical treatments; given the long-term follow-up and inno-
vative radiological technique, however, the decreased power
generated by low enrolment was likely mitigated. The use of a
0.3 Tesla MRI is another limitation of the study. More power-
ful Tesla scanners may better investigate changes of the artic-
ular environment in osteoarthritis. However, the weight-
bearing position represents a new interesting approach in eval-
uation of osteoarthritis of the knee, able to likely compensate
this limitation. Furthermore, not only at the time of the study
but also nowadays, not many studies with a powerful weight-
bearing MRI scanners are present in literature.

@ Springer

This study had two strengths: the long-term follow-up pe-
riod and the use of weight-bearing MRI for radiological
evaluation.

Conclusion

Partial arthroscopic meniscectomy associated with percutane-
ous decompressive needling of the cyst wall under arthroscop-
ic visualization showed positive clinical and radiological long-
term results with no recurrence of the cyst. Horizontal lesions
were found in the most of patients, which supports a degener-
ative model of cyst origin. Neither traditional radiographies
nor innovative standing MRIs showed findings of
osteoarthritis.
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