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Background: Because of congenital abnormal collagenous structures and peripheral attachments, discoid lateral meniscus
(DLM) is often associated with tears and instability and a risk of premature compartmental articular degeneration. Typically, sur-
gery is indicated for symptomatic patients. Several surgical techniques have been described in the literature, but no studies have
examined surgeon variation.

Purpose: To determine the intersurgeon agreement for DLM surgical planning and postoperative restriction after arthroscopic
assessment.

Study Design: Cross-sectional study.

Methods: Sixteen orthopaedic surgeons from an international pediatric meniscus study group were shown 4 different videos of
a DLM arthroscopic procedure. Each surgeon completed a survey for each arthroscopic video. The survey included questions
about operative planning, such as peripheral rim preservation, repair and stabilization technique, and postoperative restrictions.
Descriptive statistics were used to characterize the variables collected.

Results: One of the 4 arthroscopic videos showed a complete discoid meniscus with no instability or tearing. For this specific
meniscus, consensus was generally good, with 87.5% to 93.8% agreement for all the categories, except peripheral rim preser-
vation, with 31.3% agreement. However, for the other 3 videos with tears and/or instability, consensus was generally low.
Depending on the categories, the highest percentage of intersurgeon agreement varied between 25.0% and 62.5%, while being
.50% only 2 of 27 times.

Conclusion: Agreement regarding the surgical technique and postoperative rehabilitation among surgeons with experience in the
treatment of DLM is poor in the event of tears and instability, which represent the greatest technical challenges with the most
significant functional effect. Given the relative rarity of the condition and the implications on a child’s long-term joint health, pro-
spective, comparative multicenter studies regarding treatment algorithms and outcomes are warranted.

Keywords: discoid lateral meniscus; intersurgeon variability; operative planning; survey; surgical treatment; postoperative
planning

Discoid lateral meniscus (DLM) is a congenital variant
present in approximately 0.5% to 17.0% of the

population.8,24 DLM is typically characterized by a wider
meniscus covering a larger portion of the tibial plateau.
Its unusual thickness, which may alter biomechanics and
force distribution, combined with an altered collagenous
structure and vascularity, is correlated with tears and pre-
mature chondral degenerative diseases.4,7 Diagnosis of
DLM is usually made by combining physical examination,
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imaging, and, if indicated, arthroscopy. Clinical presentation
is highly variable. Some DLMs are asymptomatic, whereas
others will present with pain, limited range of motion, or
a reproducible clunk.8,23 Diagnosis is then confirmed with
magnetic resonance imaging and/or arthroscopy.29

Symptomatic DLMs presenting with instability and/or
tears are often eligible for surgery. Arthroscopic surgeons
agree that saucerization should be performed while pre-
serving the natural meniscal rim as much as possible, to
lower the risk of developing degenerative disease.2,12 How-
ever, a wide variety of procedures and surgical techniques
exist, and there is no definitive agreement in the literature
on which is most effective. In a recent systematic review, 5
studies were analyzed regarding the benefit of meniscal
repair in patients with DLM. Smuin et al25 did not advo-
cate meniscal repair after saucerization, while other stud-
ies recommended meniscal repair, as needed, after partial
meniscectomy for optimal outcomes.2,21 Other topics, such
as a leaflet-sparing technique, peripheral rim preservation
threshold, or the type of suture technique used, vary
widely between studies and are subject to debate.6,14,26,27

Many published case series have demonstrated the dif-
ferences in DLM surgical techniques and protocols. How-
ever, they only showed variability between different
groups and did not examine the variability within a cohort
of ultra-specialized sports medicine surgeons with a specific
interest in the pediatric meniscus, its associated condi-
tions, and surgery. The purpose of the present study was
primarily to determine the intersurgeon agreement in
the choice of DLM surgical technique based on an arthro-
scopic assessment and secondarily to determine intersur-
geon agreement in postoperative restriction after DLM
surgery. We hypothesized that agreement would be poor
between surgeons regarding operative technique as well
as postoperative recommendations.

METHODS

A unique research survey was created and approved by our
institution’s ethics committee before being completed by
surgeons between February and July 2021. Orthopaedic
surgeons trained and specialized in pediatrics and/or
sports medicine and part of the Pediatric Research in Sport
Medicine (PRiSM) Meniscus Research Interest Group

(RIG) were asked to participate in this study. Each ortho-
paedic surgeon was provided with 4 de-identified videos
of a DLM diagnostic arthroscopic procedure. The 4 videos
were chosen from a database created by the PRiSM RIG
focusing on the meniscus. The only pathology found in all
the videos was discoid meniscus. The choice of arthroscopic
videos for the survey was based on the 2 following criteria:
(1) video quality had to be excellent to limit any variability
in interpretation, and (2) the videos were selected to repre-
sent a broad spectrum of discoid pathologies based on the
PRiSM classification.13 The videos were classified by the
PRiSM RIG. Reviewers were blinded to patient character-
istics such as age, sex, body mass index, duration of symp-
toms, or date of onset. These characteristics were withheld
to remove any confounding factors that could potentially
influence surgeons’ decision-making.9,10,32

The selected arthroscopic assessment videos were taken
by experienced orthopaedic surgeons, and all assessments
followed the same written protocol. The procedure was
standardized with the use of anteromedial and anterolat-
eral portals. The arthroscope was inserted through the
anterolateral portal for viewing and initial probing, and
inspection was performed through the anteromedial portal
to evaluate overall meniscal size as well as stability of the
posterior horn and body. A thorough exploration of the lat-
eral intra-articular compartment using the probe was done
for the purpose of determining DLM thickness and width,
as well as the presence of meniscal hypermobility or insta-
bility. To evaluate the anterior horn, the arthroscope was
placed through the anteromedial portal and the probe
through the anterolateral portal, where anterior horn sta-
bility could be properly assessed. While not part of the final
video, saucerization was then performed and the evidence
or absence of tear in the residual meniscus was assessed. A
postsaucerization assessment of the meniscus was per-
formed in a similar manner at the end of the video.

Based on the PRiSM classification13 (Table 1), the first
video demonstrated .90% coverage of the tibial plateau
by the meniscus without increased height, instability, or
tear (W2;H0;S0;T0). The second video showed .90% cover-
age of the tibial plateau by the meniscus with anterior
meniscocapsular instability but without increased height
and tear (W2;H0;SA;T0). The third video displayed .90%
coverage of the tibial plateau by the meniscus with
increased height and anteroposterior tear (central horizon-
tal cleavage) but without instability (W2;H1;S0;THAP).
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The last video presented a .90% coverage of the tibial pla-
teau by the meniscus with increased height, posterior
meniscocapsular instability, and anteroposterior tear (hor-
izontal cleavage) (W2;H1;SP;THAP) (Figure 1).

Reviewers completed a survey for each arthroscopic
video (16 surgeons 3 4 videos = 64 surveys total). Ortho-
paedic surgeons’ experience and training were recorded
at the beginning of the study. Questions on the influence
of factors such as weight, body mass index, duration of
symptoms, age of onset, and severity of cartilage lesion
on preoperative planning or postoperative restriction pro-
tocols were completed. After watching the arthroscopic vid-
eos, multiple-choice questions regarding the surgical
method (peripheral rim preservation, repair techniques,
and tissue repair-stimulating techniques) and postopera-
tive protocols (weightbearing and range of motion) were
completed. It was possible to select .1 answer for the
multiple-choice questions and select the answer labeled
as ‘‘other,’’ in which the surgeon could write what he or
she would have done specifically. If .1 answer was chosen,
it was recorded as combined (Appendix 1).

Statistical Analysis

Descriptive statistics (mean and standard deviation) are
used to characterize the surgeons and compare variables
collected to determine the level of consensus between
orthopaedic surgeons. Percentages are used to present
how the answers were distributed. If a similar answer
was selected X% of the time, it is possible to say that agree-
ment between the group of orthopaedic surgeons was
reached X% of the time.

RESULTS

Sixteen orthopaedic surgeons, of the 19 members of the
PRiSM Meniscus RIG targeted, answered the survey for
this study. Among them, 78.6% had completed fellowships
in sports medicine and pediatric orthopaedics, while 14.3%
had completed a fellowship only in pediatric orthopaedics,
and 7.1% of them had between 5 and 10 years of experience,
while 35.7% had .10 years of experience. The most signifi-
cant factors to determine postoperative activity restrictions
were severity of the associated cartilage lesion and patient
age, which were selected 50.0% and 20.0% of the time,
respectively, by the participants. It is important to note
that this is only an association and does not provide infor-
mation on whether there is a correlation or its direction.

Considering all 9 categories of the survey, the mean
maximum agreement between orthopaedic surgeons for
the first video (W2;H0;S0;T0) was 83.3% (SD, 19.8%).
The mean agreement was lower for the subsequent
videos, with 41.0% (SD, 8.9%) for the second video
(W2;H0:SA;T0), 39.6% (SD, 11.7%) for the third video
(W2;H1;S0;THAP), and 41.7% (SD, 10.8%) for the fourth
video (W2;H1;SP;THAP).

Based on descriptive statistics, agreement between sur-
geons was generally good to excellent in the first video

(W2;H0;S0;T0), showing a complete discoid meniscus
with normal height and no instability or tears. For all cat-
egories (operative management and rehabilitation), 87.5%
to 93.8% of the orthopaedic surgeons selected similar
answers and, therefore, seemed to agree with each other.
There was a lack of consensus only for the peripheral rim
preservation category, which was the only abnormality to
address in this specific video. The highest level of agree-
ment was 31.3% (peripheral rim preservation of 7-8 mm),
which was comparable to the other videos (Figure 2).

In the second video (W2;H0;SA;T0), agreement varied
between 25.0% and 50.0%, depending on the category (Fig-
ures 3 and 4). Fifty percent agreement was reached for the
following categories: meniscal repair technique, the num-
ber of sutures for repair, and postoperative ROM restric-
tion. The lowest level of agreement was for the number
of sutures for instability.

In the third video (W2;H1;S0;THAP), agreement varied
between 25% and 62.5%, depending on the category: 62.5%
for the postoperative ROM restriction category and 25% for
the meniscal repair technique category.

In the fourth video (W2;H1;SP;THAP), agreement var-
ied between 31.3% and 62.5%, depending on the category:
62.5% for the postoperative ROM restriction category and
the lowest level of agreement for peripheral rim preserva-
tion, meniscal repair technique, and the number of sutures
for repair.

Peripheral rim preservation was the only category for
which surgeon agreement never exceeded 33.1% across
all 4 arthroscopic videos (Figure 2). When excluding the
first video, where there was no instability or tear, only
postoperative range of motion restriction had a level of
agreement .50%. Agreement among surgeons was .50%
only twice when the first video (W2;H0;So;T0) was
excluded, and it was �50% for the 25 other questions.

TABLE 1
PRiSM Classification13

Class Description

Width
W0 Normal
W1 Incomplete
W2 Near complete/complete

Height
H0 Normal
H1 Abnormal

Stability
S0 Normal
SA Abnormal anterior
SP Abnormal posterior
SAP Abnormal anteroposterior

Nonvertical tears
T0 Normal or central tear
THA Horizontal anterior tear
THP Horizontal posterior tear
THAP Horizontal anteroposterior tear
TDA Degenerative complex anterior tear
TDP Degenerative complex posterior tear
TDAP Degenerative complex anteroposterior tear
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The highest intersurgeon agreement for the different cate-
gories of operative planning and postoperative restrictions
is presented in Table 2, and a more detailed presentation of
intersurgeon agreement is presented in Appendix 2.

DISCUSSION

The present study highlights the variations in responses
among surgeons to the operative and postoperative strategies

regarding DLM. Agreement among surgeons was rarely
.50% for specific questions proposed in the survey, particu-
larly in the presence of more complex DLM pathologies (eg,
presence of instability or tears). Surgeons tended to agree
with each other when there was no tear or instability. There-
fore, as the pathology became more complex, variability in
surgeon strategy appeared to increase as well.

Recent studies suggest an approach in which peripheral
rim preservation is key to preventing long-term complica-
tions such as early degenerative changes.1,12,17,25,33

Figure 1. Images from arthroscopic videos of different discoid lateral menisci. (A) From the first video, classified as W2;H0;S0;T0.
(C) From the second video, classified as W2;H0;SA;T0. (B and D) From the third video, classified as W2;H1;S0;THAP, with B
showing the horizontal tear after saucerization was completed and D showing the height and width. (E) From the fourth video,
classified as W2;H1;SP;THAP, showing posterior horn instability.

Figure 2. Bar graph presenting the distribution of surgeon answers for peripheral rim preservation. The Y axis represents the dis-
tribution of answers in percentage. The scales for the bar graph are different and range from 0% to 50%. Values for rim preser-
vation are expressed in millimeters. Video 1 corresponds to W2;H0;S0;T0, video 2 corresponds to W2;H0;SA;T0, video 3
corresponds to W2;H1;S0;THAP, and video 4 corresponds to W2;H1;SP;THAP.
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Despite having agreed that peripheral preservation is
important, how much to preserve is debatable. None of
the studies published have determined the specific rim
width that should be kept to achieve the perfect balance
between symptom relief and prevention of recurrence, as
well as knee stability and prevention of degenerative artic-
ular changes. The most commonly agreed on rim preserva-
tion size found in the literature is 6 to 8 mm,1,2,7,11

although some studies recommend as little as 4 to 5
mm,7 while others recommend at least 10 mm.5,18 Nishino
et al18 favor 10 mm after their observation of a significant
decrease in meniscal width 3 to 24 months postoperatively.
Therefore, keeping 7 to 8 mm of the rim may not suffice to
prevent knee osteoarthritis. More recently, Gamble et al5

suggested that peripheral rim preservation should be up
to 16 mm, which was determined to be the mean width of

Figure 3. Bar graph presenting the distribution of surgeon answers for operative planning. The Y axis represents the distribution
of answers in percentage. Video 1 corresponds to W2;H0;S0;T0, video 2 corresponds to W2;H0;SA;T0, video 3 corresponds to
W2;H1;S0;THAP, and video 4 corresponds to W2;H1;SP;THAP.

Figure 4. Bar graph presenting the distribution of surgeon answers for meniscal tear repair technique. The Y axis represents the
distribution of answers in percentage. Video 1 corresponds to W2;H0;S0;T0, video 2 corresponds to W2;H0;SA;T0, video 3 cor-
responds to W2;H1;S0;THAP, and video 4 corresponds to W2;H1;SP;THAP.

The Orthopaedic Journal of Sports Medicine Surgeon Survey on Treatment of DLM 5



an adult meniscus. However, theirs was a biomechanical
study, which did not present clinical results or take into
consideration other factors such as tears, magnitude of
meniscal degeneration, and patient symptoms. When it
came to rim preservation, the answers to the survey were
quite heterogeneous, but most surgeons chose a size �7
to 8 mm (80% of responders). Therefore, despite intersur-
geon variability in terms of peripheral preservation, over-
all, the scientific recommendations of preserving at least
6 mm were followed.

There are different guidelines when it comes to DLM
treatment. Most recommend repairing tears when a tear
is present and stabilizing the meniscus when instability
is present.7,19,23 In the current study, surgeons did not
agree on whether to repair meniscal tears and/or to
address meniscal instability. For this specific question,
intersurgeon agreement never exceeded 50%, with some
surgeons wanting to only repair meniscal tears, some
wanting to only address meniscal instability, others want-
ing to do both, and still others not wanting to do either.
Variability in DLM classification and diagnosis may
explain this lack of agreement. However, a recent study
described a new classification method with moderate to
substantial interrater agreement for DLM classification,
all categories considered.13 Additionally, despite surgical
recommendations found in guidelines, there is still hetero-
geneity and variability within techniques and surgeons’
skill sets. Smuin et al25 reported that meniscal repair
had little to no effect on postoperative outcomes, while

Lins et al16 found that frequency of meniscal revision did
not differ whether repair was done or not. Lastly, tactile
feedback is important when assessing instability and tears,
and limiting surgeons to watching videos, rather than
physically probing and assessing the meniscus, may have
impacted their decision-making.

These results do raise clinical concerns as variability in
treatment may result in variability in patient outcomes.
Many categories for which surgeons were not in agree-
ment, such as the type of suture or the number of sutures,
are not clinically significant.15,21,33 However, other catego-
ries (eg, ‘‘Should the tear or instability be addressed or
not?’’) could have more effect on patient outcomes. These
concerns extend to postoperative care. High variability
from strict immobilization and nonweightbearing to full
range of motion and full weightbearing can affect out-
comes, patient satisfaction, and compliance in the postop-
erative period. With restrictions, there is a risk for
muscle atrophy and ankylosis, while not enough restric-
tions may alter tissue healing.28,29,30

At the time of writing, there were no other studies pub-
lished on the variability in surgical treatment for meniscal
tears. However, we found other publications describing
variations in treatment for other pathologies. Aubin
et al3 described an important intersurgeon variability in
surgical planning for scoliosis regarding type of screws,
numbers of rods and screws, vertebral level, and many
more categories. Parsons et al20 reported a high variability
for implant orientation (ICC = 0.37), size (ICC = 0.36), and

TABLE 2
Presentation of the Category With the Highest Intersurgeon Agreement for Each Question Regarding

Operative Planning and Postoperative Restrictionsa

Category Video 1 Video 2 Video 3 Video 4

After saucerization, what
needs to be addressed

Nothing Tear and instability Tear and instability Tear and instability
87.5% 43.8% 50.0% 50.0%

Peripheral rim
preservation

6-8 mm 6-8 mm 6-8 mm 6-8 mm
31.3% 31.3% 31.3% 31.3%

Meniscal repair
technique

No repair No repair Combined technique No repair
87.5% 50.0% 25.0% 31.3%

No. of sutures for
repair technique

No suture No suture 3-4 No suture or 5-6
87.5% 50.0% 31.3% 31.3%

Meniscal instability
technique

No instability Anterior outside-in Posterior all-inside Combined technique
87.5% 37.5% 43.8% 43.8%

No. of sutures for
instability technique

No instability 1-2 or 3-4 or no suture No instability No instability
87.5% 25.0% 31.3% 37.5%

Repair-stimulating
technique

No stimulating technique Combined technique Combined technique Combined technique
93.8% 43.8% 43.8% 50.0%

Weightbearing FWB PWB or FWB FWB PWB or FWB
93.8% 37.5% 37.5% 37.5%

ROM Full ROM Full ROM Restricted ROM Restricted ROM
93.8% 50.0% 62.5% 62.5%

Highest mean level
of agreement

83.3% 41.0% 39.6% 41.7%

SD 19.8% 8.9% 11.7% 10.8%

aWhen ‘‘or’’ is used in the table, this means that �2 answers presented the highest agreement among surgeons. Video 1 corresponds to
W2;H0;S0;T0, video 2 corresponds to W2;H0;SA;T0, video 3 corresponds to W2;H1;S0;THAP,and video 4 corresponds to W2;H1;SP;THAP.
FWB, full weightbearing; PWB, partial weightbearing; ROM, range of motion.
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type (ICC = 0.36) in shoulder arthroplasty, while Petrera
et al22 found that intersurgeon reliability for suture place-
ment for Bankart lesion repair was only fair (ICC, 0.40).
This is not unique to orthopaedic surgery. Indeed, a recent
study reported high intersurgeon variability regarding
lymph node excision during laparoscopic cholecystectomy
and a lack of standardization.31 Research focusing on sur-
gical decision-making and its effect on postoperative out-
comes must continue in all surgical specialties.

Limitations

There are some limitations to our study. First, the small
number of videos (n = 4) limited our ability to analyze
interrater reliability with only descriptive statistics pre-
sented. The number of cases was limited to improve survey
completion rates. Additionally, the significant heterogene-
ity of responses limited the utility of further statistical
analysis. Second, surgeons were shown a DLM arthro-
scopic video performed by a different surgeon, with the
purpose of limiting potential confounding factors and
bias. However, it is important to note that a simple video
representation does not fully capture the complexity of
real-life surgical experiences. Surgeons must consider var-
ious factors such as patient-specific characteristics, symp-
toms, physical examinations, and tactile feedback during
surgery. The absence of tactile sensation and the inability
to physically manipulate the meniscus in the video format
may limit the accuracy of surgical decision-making. It is
possible that survey responses could have differed if con-
ducted in a real operating room setting, where surgeons
have the opportunity to rely on tactile sensation, probing,
and other methods to judge the situation more accurately.
Thus, it is likely that agreement would be higher in
a more realistic clinical and surgical context. Another limi-
tation is the subjectivity when interpreting the various sur-
vey questions and responses, which is inherent to this study
design. It is possible that this subjectivity may artificially
amplify variability among responses, even though surgeons
might ultimately choose a similar course of action when
faced with a similar case. To minimize any interpretation
bias, we provided a wide range of response options in the
survey and allowed surgeons the opportunity to provide
additional comments or alternatives. Additionally, the
responses regarding intact meniscus scenarios showed little
variation, suggesting potentially reduced subjectivity.
Nonetheless, to our knowledge, this is the first study to
have examined surgeon agreement in DLM surgical plan-
ning; no other study has determined the specific effect of
patients’ symptoms as well as the difference between the
surgeon doing the arthroscopy and a surgeon watching
a video of an arthroscopy on the level of agreement in
DLM surgical planning.

CONCLUSION

Our study highlights the variability among surgeons
regarding operative and postoperative planning for the

treatment of DLM. This variability emphasizes the com-
plexity of addressing this condition. Further studies, includ-
ing large retrospective and prospective studies examining
the outcomes of various treatment algorithms, as well as
the use of a standardized DLM classification system, will
shed more light on the optimal treatment for DLM.
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Shriners Hospital, Montréal, Quebec, Canada); Emily L. Niu,

MD (Children’s National Hospital, Washington, DC, USA); R.

Jay Lee, MD (Johns Hopkins Hospital, Baltimore, Maryland,

USA); J. Lee Pace (Elite Sports Medicine, Connecticut Children’s

Medical Center, Farmington, Connecticut, USA); Gregory A.

Schmale, MD (Seattle Children’s and University of Washington

School of Medicine, Seattle, Washington, USA); Sasha Carsen,

MD, MBA (Children’s Hospital of Eastern Ontario, Ottawa, Ontario,

Canada); Benton E. Heyworth, MD (Boston Children’s Hospital,

Boston, Massachusetts, USA; Harvard Medical School, Boston, Mas-

sachusetts, USA); PRiSM Meniscus Research Interest Group (RIG);

Matthew Milewski, MD (Department of Orthopaedic Surgery, Bos-

ton Children’s Hospital, Boston, Massachusetts, USA); John A.

Schlechter, MD (Pediatric Orthopedic Specialists Orange County,

Children’s Hospital of Orange County, Orange, California, USA);

Zachary S. Stinson, MD (Nemours Children’s Health, Orlando, Flor-

ida, USA); Mark Tompkins, MD (University of Minnesota, Minneap-

olis, Minnesota, USA); Matthew J. Brown, MD (Orthopedics and

Sports Medicine at Connecticut Children’s, Wesport Connecticut,

USA); Craig J. Finlayson, MD (Ann and Robert H. Lurie Children’s

Hospital, Chicago, Illinois, USA); Philip L. Wilson, MD (Scottish Rite

for Children, Dallas, Texas, USA); Jennifer Brey, MD (Department

of Orthopaedic Surgery, University of Louisville, Louisville, Ken-

tucky, USA); and Marie-Lyne Nault, MD, PhD (Université de Mon-
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