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Abstract

Introduction Most classification systems for lateral discoid meniscus do not evaluate instability of the meniscal peripheral
rim. Considerable variability in the prevalence of peripheral rim instability has been published, and it appears that instabil-
ity is underestimated. The purpose of this study was: first, to evaluate the prevalence of peripheral rim instability and its
location in the symptomatic lateral discoid meniscus, and second, to investigate if patient age or type of discoid meniscus
are possible risk factors for instability.

Methods A cohort of 78 knees that underwent operative treatment due to symptomatic discoid lateral meniscus was analyzed
retrospectively for the rate and location of peripheral rim instability.

Results Out of the 78 knees, 57.7% (45) had a complete and 42.3% (33) had an incomplete lateral meniscus. The prevalence
of peripheral rim instability in symptomatic lateral discoid menisci was 51.3%, and with 32.5%, the anterior attachment was
most commonly affected, followed by the posterior (30%) and central (10%) attachment. 27.5% of the tested menisci were
unstable anteriorly and posteriorly. There was no significant difference in the prevalence of rim instability between the type
of discoid menisci (complete vs. incomplete), nor was there a significant correlation for age as a risk factor for instability.
Conclusion The discoid lateral meniscus has a high prevalence and variable location of peripheral rim instability. Meniscal
rim stability must be tested and addressed cautiously in all parts and in all types of discoid lateral menisci during operative
treatment.

Keywords Meniscal rim instability - Meniscal rim stability - Lateral discoid meniscus

Introduction
Rim instability has a high prevalence and a variable location in the Peripheral rim instability of discoid menisci is not a pri-
discoid meniscus. mary issue in the most popular Watanabe classification sys-

tem. This classification instead focuses on the size of the
meniscus than on stability. The only unstable type (Wris-
berg type meniscus) is rarely found. However, Klingele
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to restore the normal anatomy of the lateral meniscus by
performing an arthroscopic central saucerization. Therefore,
instability might be underestimated. Since an unstable lat-
eral meniscus increases tibiofemoral contact pressure and
contributes to rotational instability [3-5], it seems crucial
to meticulously probe the meniscus’ rim stability and repair
if unstable, even if there is no visible tear.

Since we conscientiously tested instability in these
patients, we questioned how frequent rim instability is in
our patient cohort. Therefore, this study aimed to elucidate
the prevalence of rim instability in symptomatic discoid lat-
eral menisci in children and adolescents. We investigated the
patient cohort treated at our institution for rim instability,
location of instability, and predisposing factors. We hypoth-
esized that peripheral rim instability is present in more than
30% of children with a symptomatic lateral discoid menis-
cus and is an underestimated problem. Further, a complete
discus was presumed to be a predisposing factor for rim
instability.

Material and methods

The local ethical committee approved this retrospective
study. All patients who underwent surgical treatment for a
symptomatic discoid lateral meniscus between 01/2008 and
04/2013 were identified by screening the operation plan. All
patients had lateral compartment pain or mechanical symp-
toms and MRI confirming a discoid lateral meniscus prior
to surgery. All patients were treated by the same surgeon.

Exclusion criteria were: incomplete files, previous trauma
to the knee, asymptomatic, but incidentally found discoid
meniscus.

All patient’s operative reports, intraoperative photos,
and videos were analyzed. Meniscal characteristics were
assessed regarding the type (complete vs. incomplete), sta-
bility, and location of possible rim instabilities. Meniscal
stability was assessed in all peripheral parts of the meniscus
with a meniscal probe after central saucerization. We defined
a meniscus as unstable, according to Camathias et al., when
it was probed under direct vision in a 90° flexed knee and
compared with the rest of the meniscus and the ipsilateral
medial or lateral meniscus. Increased mobility of more than
5 mm was considered unstable [6], and the location of the
instability was noted.

It was analyzed if patient age or type of discoid meniscus
(complete vs. incomplete) were risk factors for peripheral
rim instability.

Statistical analysis was performed with a standard statisti-
cal software package (JMP, version 12; SAS Institute, Cary,
NC). The )(2 test was used for nominal data, and all continu-
ous data were normally distributed and compared using a ¢
test or ANOVA, and corrected with Tuckey-Kramer HSD.
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The level of statistical significance was set at P <0.05.

Results

A total of 78 knees of 62 patients (26 female) were included
(16 bilateral cases) with a mean age at the treatment of
9.9 years +3.1 SD (standard deviation) ranging from 3 to
16 years. Surgery was performed in 36 left and 42 right
knees, with 45 complete and 33 incomplete discoid lateral
menisci (57.7% complete vs. 42.3% incomplete).

In 40 out of 78 knees, rim instability was detected
(51.3%). Most frequently, the anterior attachment (32.5%,
13 out of 40) was unstable, followed by the posterior and
central attachment with 30% (12 out of 40) and 10% (4 out
of 40), respectively. 11 discoid menisci (27.5%) were unsta-
ble at both, the anterior and posterior attachment.

Incomplete discoid menisci were more frequently unsta-
ble with 63.6% (21 out of 33) compared to the complete type
with a rate of 42.2% (19 out of 45); however, the difference
was statistically not significant (p=0.06, 4 test). Further, no
difference in instability location was found between incom-
plete and complete discoid meniscus (p=0.19, 4 test). As
well, incomplete and complete discoid meniscus did not
differ significantly regarding age (p =0.94, t-test) and there
was no significant difference in age between localizations of
instability (p=0.34, ANOVA).

The mean age of patients with rim instability was
9.8 years compared to 10.1 years for those with stable
menisci (p=0.7, t-test).

Discussion

The most important finding of this study was that more than
half of all symptomatic discoid lateral meniscuses were
unstable. With the present controversial data, this still may
be underestimated. Most of them were unstable anteriorly or
posteriorly, followed by multifocal instability. Further, the
rate of instability did not differ significantly with meniscus
size (incomplete vs. complete).

The rate of instability in the present study is higher than
in most former studies. Moreover, a higher rate of multifocal
instability was detected. Klingele et al. published an insta-
bility rate of 28%, located posteriorly in 38.9%, central in
11.1%, and 47.2% of cases at the anterior horn [1]. The high
proportion of anterior meniscus instability stands following
the present study, whereas multifocal instability was even
more common. Good et al. reported in a small cohort periph-
eral discoid meniscus detachment in 77% of cases, with the
predominant location of instability in the anterior part [2].
Others documented peripheral meniscal instability after
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central saucerization in 33% and 42% of cases, respectively
[7, 8], whereas the instability’s focus was mainly posterior.

In this study’s population, peripheral rim instability was
not significantly associated with complete or incomplete dis-
coid type. Notably, 64% of incomplete and 42% of complete
discoid menisci were unstable, in contrast to former find-
ings describing a higher rate of instability in complete types
[1]. However, peripheral rim instability is not a problem,
only occurring in complete-type discoid menisci. Therefore,
every type of symptomatic discoid meniscus needs meticu-
lous probing of stability in all its parts during surgery.

Conversely to the medial meniscus, which has been
widely investigated regarding stress distribution, less is
known about the biomechanical properties of the lateral
meniscus. However, several biomechanical studies reported
increased tibiofemoral contact pressure due to posterior
meniscal instability [3, 9]. Even anterior instability of the
lateral meniscus can raise lateral compartment peak forces
[10]. Moreover, the lateral meniscus is a secondary restraint
in anterior knee instability. However, solitary lateral menis-
cus instability leads to increased rotation movement in
the knee joint [5]. With a non-functional secondary knee
stabilizer and more rotation, the strain on the anterior cru-
cial ligament as the primary stabilizer increases. As such,
an insufficiently treated discoid meniscus with remaining
instability might predispose to a ligamentous injury in a
traumatic event. This notion is fundamental considering the
young age and activity of patients. Further, the saucerized
meniscus must be protected from tearing due to an unphysi-
ological high range of knee rotation.

The high proportions of discoid meniscus rim instability
and the variability of the instability’s location emphasize
the importance of stability testing during arthroscopic treat-
ment. Moreover, these findings point out that the Watanabe
classification does not comprehensively describe the discoid
meniscus pathology for clinical decision-making as rim
instability is not only a problem of the posterior attachment
and anterior horn instability can be missed easily.

Regarding treatment, most surgeons approve central
saucerization and stabilization where needed, concern-
ing young patient age and long-term outcome. After total
meniscectomy, degeneration of the joint is frequent. How-
ever, mild to moderate degenerative changes are frequently
found after partial resection of a discoid lateral meniscus
[11-13]. Although the clinical outcome is acceptable in
most studies, it needs to be considered that follow-up peri-
ods of ten years might not be representative of long-term
outcomes in children or adolescents. Therefore, restoring
physiologic anatomy appears of the utmost importance
to prevent osteoarthritis. Since peripheral rim instability
might not be as apparent as a meniscal tear, stability test-
ing of the meniscal rim and the meniscal-capsular junction

and suture stabilization of all instabilities play an essential
role in a conscientious treatment. Solitary saucerization
and saucerization with an additional suture repair showed
no differences in short- and mid-term clinical outcomes
[14]. A small review agrees with those findings. How-
ever, the most extended follow-up was limited to 5.4 years
[15]. In a three-year follow-up of a minor cohort, patients
treated with saucerization and additional suture repair,
Wasser et al. showed good clinical outcomes, low compli-
cation rate, and correlation with satisfying postoperative
MRI findings [16].

Considering this, it seems that suture stabilization does
not negatively affect the clinical outcome and might help
prevent the development of osteoarthritis.

Although meniscal rim stabilization may not be benefi-
cial in the short- and mid-term, the effect of an unstable
lateral meniscus might be detrimental in the longer term.

To our knowledge there are still no published studies
with long-term data after surgical treatment of discoid
lateral meniscus and so the benefit of suturing in case of
peripheral rim instability is not proven yet. Concerning
the patients’ young age, long-term results are crucial and
further studies are required.

This study has several limitations, most of which are
related to the retrospective design. However, the same
surgeon treated all patients at the same institution, so
uniform documentation was available for all patients. All
operative reports contained detailed documentation of the
pathology and stability of the meniscus, and intraoperative
images and video were evaluated for each patient. This
study included only symptomatic children with a mean
age of 9.9 years, similar to former publications focusing
on children with symptomatic discoid meniscus [1, 2, 8].
The findings may not apply to adult patients with a discoid
meniscus who might be symptomatic due to a tear rather
than meniscal instability without a tear.

Further, patients’ outcome was not included and was
not the focus of this study. However, clinical outcome in
the mid-term has been published widely and is good in
most patients.

Conclusions

The discoid lateral meniscus has a high prevalence and
variable location of peripheral rim instability. Meniscal
rim stability must be tested and addressed cautiously in
all parts and in all types of discoid lateral menisci during
operative treatment.

@ Springer



Archives of Orthopaedic and Trauma Surgery

Funding Open access funding provided by University of Basel. No
funds, grants, or other support were received.

Data availability The datasets generated and analyzed during this study
are available from the corresponding author on reasonable request.

Declarations

Conflict of interest The authors have no relevant financial or non-fi-
nancial interests to disclose.

Ethical approval The local Ethics Committee this retrospective study.

Consent to participate Informed consent was obtained in each case.

Open Access This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long
as you give appropriate credit to the original author(s) and the source,
provide a link to the Creative Commons licence, and indicate if changes
were made. The images or other third party material in this article are
included in the article's Creative Commons licence, unless indicated
otherwise in a credit line to the material. If material is not included in
the article's Creative Commons licence and your intended use is not
permitted by statutory regulation or exceeds the permitted use, you will
need to obtain permission directly from the copyright holder. To view a
copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.

References

1. Klingele KE, Kocher MS, Hresko MT, Gerbino P, Micheli LJ
(2004) Discoid lateral meniscus: prevalence of peripheral rim
instability. J Pediatr Orthop 24(1):79-82

2. Good CR, Green DW, Griffith MH, Valen AW, Widmann RF,
Rodeo SA (2007) Arthroscopic treatment of symptomatic dis-
coid meniscus in children: classification, technique, and results.
Arthroscopy 23(2):157-163. https://doi.org/10.1016/j.arthro.
2006.09.002

3. Schillhammer CK, Werner FW, Scuderi MG, Cannizzaro
JP (2012) Repair of lateral meniscus posterior horn detach-
ment lesions: a biomechanical evaluation. Am J Sports Med
40(11):2604-26009. https://doi.org/10.1177/0363546512458574

4. Forkel P, Herbort M, Sprenker F, Metzlaff S, Raschke M, Petersen
W (2014) The biomechanical effect of a lateral meniscus poste-
rior root tear with and without damage to the meniscofemoral
ligament: efficacy of different repair techniques. Arthroscopy
30(7):833-840. https://doi.org/10.1016/j.arthro.2014.02.040

5. Lording T, Corbo G, Bryant D, Burkhart TA, Getgood A (2017)
Rotational laxity control by the anterolateral ligament and the
lateral meniscus is dependent on knee flexion angle: a cadaveric
biomechanical study. Clin Orthop Relat Res 475(10):2401-2408.
https://doi.org/10.1007/s11999-017-5364-z

@ Springer

6. Camathias C, Hirschmann MT, Vavken P, Rutz E, Brunner R,
Gaston MS (2014) Meniscal suturing versus screw fixation for
treatment of osteochondritis dissecans: clinical and magnetic reso-
nance imaging results. Arthroscopy 30(10):1269-1279. https://
doi.org/10.1016/j.arthro.2014.05.010

7. Ellis HB Jr, Wise K, LaMont L, Copley L, Wilson P (2017) Preva-
lence of discoid meniscus during arthroscopy for isolated lateral
meniscal pathology in the pediatric population. J Pediatr Orthop
37(4):285-292. https://doi.org/10.1097/BPO.0000000000000630

8. Yoo WIJ, Jang WY, Park MS, Chung CY, Cheon JE, Cho TJ,
Choi IH (2015) Arthroscopic treatment for symptomatic discoid
meniscus in children: midterm outcomes and prognostic factors.
Arthroscopy 31(12):2327-2334. https://doi.org/10.1016/j.arthro.
2015.06.032

9. Ode GE, Van Thiel GS, McArthur SA, Dishkin-Paset J, Leurgans
SE, Shewman EF, Wang VM, Cole BJ (2012) Effects of serial
sectioning and repair of radial tears in the lateral meniscus. Am
J Sports Med 40(8):1863—1870. https://doi.org/10.1177/03635
46512453291

10. Prince MR, Esquivel AO, Andre AM, Goitz HT (2014) Anterior
horn lateral meniscus tear, repair, and meniscectomy. J Knee Surg
27(3):229-234. https://doi.org/10.1055/s-0033-1360658

11. Réber DA, Friederich NF, Hefti F (1998) Discoid lateral meniscus
in children. Long-term follow-up after total meniscectomy. J Bone
Joint Surg Am 80(11):1579-1586. https://doi.org/10.2106/00004
623-199811000-00003

12. Ahn JH, Kim KI, Wang JH, Jeon JW, Cho YC, Lee SH (2015)
Long-term results of arthroscopic reshaping for symptomatic dis-
coid lateral meniscus in children. Arthroscopy 31(5):867-873.
https://doi.org/10.1016/j.arthro.2014.12.012

13. Lee YS, Teo SH, Ahn JH, Lee OS, Lee SH, Lee JH (2017) Sys-
tematic review of the long-term surgical outcomes of discoid lat-
eral meniscus. Arthroscopy 33(10):1884—1895. https://doi.org/10.
1016/j.arthro.2014.12.012

14. Carter CW, Hoellwarth J, Weiss JM (2012) Clinical outcomes as
a function of meniscal stability in the discoid meniscus: a prelimi-
nary report. J Pediatr Orthop 32(1):9-14. https://doi.org/10.1097/
BPO.0b013e31823d8338

15. Smuin DM, Swenson RD, Dhawan A (2017) Saucerization versus
complete resection of a symptomatic discoid lateral meniscus at
short- and long-term follow-up: a systematic review. Arthroscopy
33(9):1733-1742. https://doi.org/10.1016/j.arthro.2017.03.028

16. Wasser L, Knorr J, Accadbled F, Abid A, Sales De Gauzy J (2011)
Arthroscopic treatment of discoid meniscus in children: clinical
and MRI results. Orthop Traumatol Surg Res 97(3):297-303.
https://doi.org/10.1016/j.0tsr.2010.11.009

Publisher's Note Springer Nature remains neutral with regard to
jurisdictional claims in published maps and institutional affiliations.


http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1016/j.arthro.2006.09.002
https://doi.org/10.1016/j.arthro.2006.09.002
https://doi.org/10.1177/0363546512458574
https://doi.org/10.1016/j.arthro.2014.02.040
https://doi.org/10.1007/s11999-017-5364-z
https://doi.org/10.1016/j.arthro.2014.05.010
https://doi.org/10.1016/j.arthro.2014.05.010
https://doi.org/10.1097/BPO.0000000000000630
https://doi.org/10.1016/j.arthro.2015.06.032
https://doi.org/10.1016/j.arthro.2015.06.032
https://doi.org/10.1177/0363546512453291
https://doi.org/10.1177/0363546512453291
https://doi.org/10.1055/s-0033-1360658
https://doi.org/10.2106/00004623-199811000-00003
https://doi.org/10.2106/00004623-199811000-00003
https://doi.org/10.1016/j.arthro.2014.12.012
https://doi.org/10.1016/j.arthro.2014.12.012
https://doi.org/10.1016/j.arthro.2014.12.012
https://doi.org/10.1097/BPO.0b013e31823d8338
https://doi.org/10.1097/BPO.0b013e31823d8338
https://doi.org/10.1016/j.arthro.2017.03.028
https://doi.org/10.1016/j.otsr.2010.11.009

	Meniscal rim instability has a high prevalence and a variable location
	Abstract
	Introduction 
	Methods 
	Results 
	Conclusion 

	Introduction
	Material and methods
	Results
	Discussion
	Conclusions
	References


