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Arthroscopic Saucerization of Discoid Lateral
Meniscus, With Meniscus Repair as Indicated, Results
in Excellent Outcomes in Pediatric Patients Younger

Than 12 Years of Age

George A. Rublev, M.D., Levan Natchkebia, M.D., Vazha Gaprindashvili, M.D.,

Mohamed Ahmed Mohamed, M.D., Tamaz Tamazishvili, M.D., Irakli Kartozia, M.D., and
Mikheil Zimlitski, M.D.
Purpose: To evaluate the experiences and outcomes of arthroscopic partial meniscectomy in symptomatic non-Wrisberg
discoid lateral meniscus in children younger than 12 years old at a single center. Methods: We retrospectively reviewed
the medical records of all pediatric patients who were treated for non-Wrisberg discoid meniscus at our institute between
2013 and 2021. Patients were separated into 2 groups: Patients who underwent partial resection with saucerization (group
A) or patients who underwent saucerization, tear repair, and fixation (group B). Clinical outcomes were compared be-
tween the 2 groups. Results: A total of 20 patients (22 knees) were treated for non-Wrisberg discoid meniscus and
included in this study. Nine patients underwent partial resection with saucerization (group A) whereas 11 patients un-
derwent saucerization, tear repair, and fixation (group B). The average follow-up was 3 years (range 2-10 years). The
results showed that 17 of the 20 patients had excellent outcomes whereas the other 3 had good outcomes after a min-
imum follow-up of 2 years. The average Knee Injury and Osteoarthritis Outcome Score for Children score was 93.
Conclusions: Arthroscopic saucerization of symptomatic non-Wrisberg discoid lateral meniscus, with additional repair as
indicated results in excellent or good outcomes in children younger than 12 years of age. Level of Evidence: Level III,
caseecontrol study.
on-Wrisberg discoid meniscus is an abnormal
Ncongenital variant of the fibrocartilaginous
meniscus of the knee in which the meniscus is discoid
in shape rather than semilunar in shape.1 Most cases of
discoid menisci involve the lateral meniscus; Davidson
et al. reported female sex preponderance.2-4 It is not
uncommon for the lateral discoid meniscus to be pre-
sent bilaterally.2-4

The classification of discoid meniscus consists of 3
types according to the Watanabe system5 as follows:
complete type, incomplete type, and the Wrisberg-
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ligament type. The reported incidence of discoid
meniscus in the literature is between 0.4% and 17%.6,7

In the Caucasian population, it is less than 5%,8,9 rising
to 12.5% in the Korean population10 and 17% in the
Japanese population.11 The cause for this prevalence
dispersal is unknown.
Most cases of lateral discoid meniscus are undiag-

nosed, as the malformation may show few to no
symptoms.4 Surgical treatment consists of either partial
or total meniscectomy, and reattachment to the tibia in
the Wrisberg variant.12 Typically, these procedures are
performed between 9 and 12 years of age.4,13,14

For symptomatic discoid meniscus, nonoperative
treatment may consist of immobilization, restricted ac-
tivities, and exercises of the quadriceps muscles.4 Indi-
cation for surgery is recommended only after failed
nonoperative care for 3 to 6 months in symptomatic
cases with persistent mechanical symptoms and/or
pain.4 Surgical options of the non-Wrisberg discoid
meniscus include partial removal of the torn portion
and restoration of the normal semilunar configuration
of the meniscus and/or reattachment of meniscus or
ion, Vol 6, No 2 (April), 2024: 100915 1
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Fig 1. View of the right knee joint form the anterolateral
portal revealing a complete discoid meniscus with radial
damage in the posterior horn, which was subsequently
repaired and saucerized. Saucerization included using shaving
and cutting techniques in which we aimed to keep 8 mm of
the peripheral rim while recreating the normal semilunar
shape of the meniscus. (LFC, lateral femoral condyle; TIB,
tibial plateau.)
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total resection of the meniscus.15 In this study, only
partial meniscectomy and/or repair was conducted.
Symptomatic discoid menisci traditionally have been
treated with total meniscectomy7; reports at that time
showed considerable symptomatic improvement.15-17

However, more recent investigations have reported
that total meniscectomy is associated with osteoarthritic
changes on radiography as well as peripheral rim
instability.10,11,16,18-20 The purpose of our study was to
evaluate the experience and outcomes of arthroscopic
partial meniscectomy in symptomatic non-Wrisberg
discoid lateral meniscus in children younger than 12
years old at a single center. Our hypothesis was that
arthroscopic discoid meniscus partial meniscectomy
with or without repair in children younger than the age
of 12 years is safe and effective at minimum 2-year
follow-up.
The purpose of our study was to evaluate the expe-

rience and outcomes of arthroscopic partial meniscec-
tomy in symptomatic non-Wrisberg discoid lateral
meniscus in children younger than 12 years old at a
single center. Our hypothesis was that arthroscopic
discoid meniscus partial meniscectomy with or without
repair in children under the age of 12 is safe and
effective at minimum 2-year follow-up.

Methods
The clinical, radiologic, and operative records of all

pediatric patients treated for meniscal disorders at our
institute between 2013 and 2021 were reviewed
retrospectively. Twenty patients were diagnosed with
and subsequently treated for non-Wrisberg discoid
meniscus at a single center by the senior surgeon. Two
patients were diagnosed with bilateral discoid lateral
menisci, 21 knees were classified as complete discoid
menisci, and 1 knee was classified as incomplete
discoid menisci. Two patients were diagnosed with
discoid meniscus but refused surgery. Diagnosis was
made based on patient history, supplemented by mag-
netic resonance imaging (MRI) findings supporting a
diagnosis of discoid meniscus (a meniscal width that is
greater than 1.5 cm).21 The inclusion criteria of this
study were based on the presence of symptoms such as
pain, restriction of movement, and abnormalities in gait
in patients younger than the age of 12 with imaging
consistent with discoid meniscus. We excluded patients
who had imaging significant for discoid meniscus but
were otherwise asymptomatic or those who refused to
undergo surgical treatment. Treatment consisted of
partial meniscectomy with saucerization in 9 cases
(group A) and partial meniscectomy with saucerization
(to restore the normal semilunar shape of the
meniscus) and repair of the peripheral tear using FAST-
FIX sutures (Smith & Nephew, Andover, MA) in the
other 11 cases (group B). Saucerization included using
shaving and cutting techniques where we aimed to
keep 8 mm of the peripheral rim while recreating the
normal semilunar shape of the meniscus (Fig 1). All
surgeries were performed by a senior surgeon (L.N./
V.G.) at a single center. Ethical approval and parental
consent were obtained for each patient.
Each case of discoid meniscus was classified with the

Watanabe classification5,22 by MRI or at the time of
surgery. Nonoperative treatment was initially pre-
scribed for patients, ranging from 3 to 6 months, and
included limited activity, immobilization and/or
bracing, and subsequently physiotherapy to increase
range of motion and knee strength.
Ikeuchi’s7 classification was used to analyze the re-

sults. The classifications are excellentdfull range of
motion, no knee snapping and no pain;
gooddinfrequent pain with exertion and full range of
motion; fairdslight pain, knee snapping on motion and
full range of knee motion; and poordconstant pain or
recurrent locking of the knee, or both. We also used the
Knee Injury and Osteoarthritis Outcome Score for
Children (KOOS-Child)23,24 scoring system to evaluate
pre- and postoperative knee function.

Surgical Technique
Patients were operated on under laryngeal anes-

thesia using the standard dual-portal technique with
the standard 30� arthroscope. On arthroscopic exami-
nation, the meniscus was visualized and probed to
determine the type of discoid meniscus, location, and
type of potential tear (Fig 2). Meniscal stability was



Fig 2. View from the anterolateral portal
revealing a complete discoid lateral
meniscus. (LFC, lateral femoral condyle.)

Fig 3. View from the anterolateral portal. The upper and
lower layers of the meniscus were debrided to expose
bleeding. A longitudinal paracapsular tear of the posterior
horn of meniscus was then revealed and repaired with 2 to 3
Smith & Nephew “FAST-FIX” meniscal sutures. (LFC, lateral
femoral condyle; TIB, tibial plateau.)
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assessed and then partial central meniscectomy was
performed, removing the discoid portion and any un-
stable/torn areas while trimming the meniscus down
to a 6- to 8-mm remnant.16-20 Saucerization involved
using a 4.2-mm size shaver to smooth out the inner
rim and recreate the natural semilunar meniscus
shape.16,17 In the group with longitudinal paracapsular
tears of the posterior horn, meniscal paracapsular
repair and reconstruction was performed using 2 to 3
Smith & Nephew “FAST-FIX” meniscal sutures (Fig
3).18-20 For cases with a longitudinal tear near the
anterior portion of the meniscus, a lateral incision was
made to allow for improved visualization and subse-
quent repair.18,19 The rehabilitation protocol was the
same for both groups. Our rehabilitation protocol
involved applying a cylinder splint and a brace, as well
as an isometric exercise program followed by rest with
gradual progression to full weight-bearing over several
weeks.

Results
Twenty of our patients (9 boys, 11 girls) were

treated for discoid meniscus, 2 bilaterally, totaling 22
knees in all. Eleven of those patients were diagnosed
with a suspected discoid meniscal tear on MRI based
on the presence of a linear hyperintensity extending
to either the superior or inferior meniscal surface.
The average age was 8 years 4 months (ranging from
3 years, 2 months to 11 years, 6 months) at time of
surgery. Minimum follow-up was 2 years, with an
average of 3 years and ranged from 2 to 10 years. All
22 knees involved the lateral meniscus. All 22 knees
had good-to-excellent results and an average KOOS-
Child score of 93 at a minimum of 2 year follow-up.
There was a total of 19 excellent (86%) and 3 good
(14%) results at the time of the most recent follow
up (Figs 4 and 5) (Table 1). Postoperative
radiographs were not significant for any osteoarthritic
changes for all patients according to the Kellgren and
Lawrence classification system25 (Fig 6). Nonopera-
tive treatment was unsuccessful in all 20 cases and
no patients were lost to follow-up. There were 2
patients (10%) who had bilateral knee involvement
and 1 patient (5%) had a trauma, 1 year after sur-
gery and tore the initially repaired meniscus, was not
reparable and required partial resection. All cases
were good to excellent at 2 years’ follow-up. Both
groups performed comparatively (good-to-excellent
outcomes).



Fig 4. Cases distributed by sex.
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Discussion
The most important finding based on our results is

that arthroscopic discoid lateral meniscus partial
meniscectomy with or without repair shows good-to-
excellent outcomes, is highly safe, and supports a
standard of treatment going forward, especially when
operated on younger patients.9,24 The primary charac-
teristic for diagnosis of discoid meniscus is a history of
snapping or clicking in the knee7; yet, recent studies
have reported pain being the more common complaint
preoperatively.2,13,26 Numerous studies have indicated
that plain radiographs are not useful in establishing the
diagnosis; however, arthrography and arthroscopy are
Fig 5. Cases distributed by surgery type.
supportive.3,26-30 MRI also proved to be helpful for
diagnosis, with the added benefit of an increased
sensitivity in sensing meniscal tears.31-33 Assessment of
the shape and stability of a symptomatic discoid
meniscus should be the foundation for determining
treatment and assessed using arthroscopic evaluation.
Partial meniscectomydwith or without tear
repairdand preservation of the peripheral rim done
arthroscopically should be the treatment of choice for
persistently symptomatic non-Wrisberg discoid menisci
in children.12,22,23 In addition, it is important to note
that partial meniscectomy with suturing has been sug-
gested to have fewer complications (such as decreased
incidence of mediolateral instability and joint laxity)
and better outcomes than total meniscectomy.10,11 We
decided to use the KOOS-Child self-questionnaire due
to its simple language that allows children to easily
understand the questions with minimal assistance from
their guardian, along with that we also found the
content to be easily translated to Georgian language
without loss of context. The main limiting factor in
arthroscopic discoid meniscus repair is high technical
demand required for a successful surgery.24 Surgical
repair of the posterior capsular attachment of the pos-
terior horn of the meniscus can be used as treatment
and may play an important role in protecting the re-
rupture due to abnormal shear forces.34-36 In addi-
tion, a potential complication of saucerization and
partial resection is osteochondritis dissecans of the
lateral femoral condyle31; future larger-scale trials
should be conducted. Our study indicates that discoid
lateral meniscus more commonly affects female pa-
tients more than male patients and more often presents
symptomatically at a younger age (the average age for



Table 1. Patients Sex, Age, Date of Surgery, and Follow-Up Status

Case No. Sex
Age

(y þ mo) Date of Surgery Type of Surgery Tear Present? Tear Pattern Number of Stitches 1 Month Follow-Up Most Recent Follow-Up

1 Female 7þ4 2020 Arthroscopy, shaping and
suture

Yes Peripheral 2 Excellent Excellent (3 years)

2 Female 6þ3 2020 Arthroscopy, shaping and
suture

Yes Peripheral 2 Excellent Excellent (3 years)

3 Female 11þ5 2020 Arthroscopy, partial
resection

No N/A N/A Good Good (3 years)

4 Female 6þ7 2019 Arthroscopy, shape and
suture

Yes Radial 3 Excellent Good (3 years)

5 Female 7þ7 2020 Arthroscopy, shape and
suture

Yes Longitudinal 3 Excellent Excellent (2 years)

6 Female 10þ1 2020 Arthroscopy, shape and
suture

Yes Radial 2 Excellent Excellent (2 years)

7 Female 10þ12 2019 Arthroscopy, partial
resection

No N/A N/A Excellent Excellent (4 years)

8 Female 9þ4 2018 Arthroscopy, partial
resection

No N/A N/A Excellent Excellent (4 years)

9 Female 11þ9 2014 Arthroscopy, partial
resection

No N/A N/A Excellent Excellent (8 years)

10 Male 11þ3 2019 Arthroscopy, partial
resection

No N/A N/A Excellent Excellent (4 years)

11 Male 11þ4
11þ7

2019 Arthroscopy, shaping and
suture for the right knee
and arthroscopy, partial
resection for the left
knee after 3 months

Yes
No

PeripheralN/A 3N/A Good Excellent (4 years)

12 Female 3þ1 2021 Arthroscopy, shape and
suture paracapsular
recovery

Yes Radial 3 Excellent Excellent (2 years)

13 Male 10þ7 2018 Arthroscopy, shape and
suture

Yes Longitudinal 3 Excellent Excellent (4 years)

14 Male 11þ9 2018 Arthroscopy, shape and
suture

Yes Peripheral 2 Excellent Excellent (5 years)

15 Male 8þ12 2018 Arthroscopy, shape and
suture

Yes. Excellent Excellent (5 years)
Simple 2

16 Male 9þ2 2013 Arthroscopy, partial
resection

No N/A N/A Excellent Excellent (10 years)

17 Male 9þ2 2018 Arthroscopy, partial
resection

No N/A N/A Excellent Excellent (5 years)

18 Male 10þ11 2015 Arthroscopy, partial
resection

No N/A N/A Excellent Excellent (7 years)

19 Female 11þ3
11þ7

2019 Arthroscopy, shape and
suture for both knees, 4

months apart

Yes Peripheral
Longitudinal

3
3

Poor Good (4 years)

20 Male 6þ1 2019 Arthroscopy, partial
resection

No N/A N/A Good Excellent (3 years)

N/A, not available.
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Fig 6. Postoperative anteroposterior radiograph of the left
knee showing no significant osteoarthritic changes.
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female patients was 8.2 years, whereas the average age
for male patients was 9.4 years), as is consistent with
previous studies.4,37-39

Limitations
The main limiting factors of this study was the smaller

sample size and shorter follow-up time, in some cases.
Another limiting factor was the fact that this was a
retrospective study, not a randomized study, without a
control group. In addition, several variables were not
obtainable postoperatively such as postoperative MRIs,
body mass index, and alignment. Due to the lack of a
centralized MRI storage system in our country, patients
were asked to bring their preoperative MRI discs on
most recent follow-up; however, due to the nature of
the longer follow-up times, the patients have either lost
them or forgot to get them.

Conclusions
Arthroscopic saucerization of symptomatic non-

Wrisberg discoid lateral meniscus, with additional
repair as indicated, results in excellent or good out-
comes in children younger than 12 years of age.

Disclosure
All authors (G.A.R., L.N., V.G., M.A.M., T.T., I.K.,

M.Z.) report no conflicts of interest in the authorship
and publication of this article. Full ICMJE author
disclosure forms are available for this article online, as
supplementary material.
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