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Original Research

Reliability of MRI Interpretation of Discoid
Lateral Meniscus

A Multicenter Study

Emily L. Niu,*† MD, Matthew D. Milewski,‡ MD, Craig J. Finlayson,§ MD, Zachary S. Stinson,kMD,
Elaine Joughin,{ MD, Jeffrey J. Nepple,# MD, Gregory A. Schmale,** MD,
PRiSM Meniscus Research Interest Group, and Jennifer J. Beck,†† MD

Investigation performed primarily at Children’s National Hospital, Washington DC, USA

Background: Discoid lateral meniscus (DLM) has a varied and complex morphology that can be challenging to assess and
treat. Preoperative magnetic resonance imaging (MRI) is frequently used for diagnosis and surgical planning; however, it is not
known whether surgeons are reliable and accurate in their interpretation of MRI findings when defining the pathomorphology
of DLM.

Hypothesis: Surgeons experienced in treating DLM are able to reliably interpret DLM pathology using MRI.

Study Design: Cohort study (diagnosis); Level of evidence, 3.

Methods: Knee MRI scans from 44 patients (45 knees) were selected from a pool of surgically treated patients with DLM. Five
reviewers (fellowship-trained pediatric sports medicine surgeons) performed independent review of each MRI scan using the
PRiSM Discoid Meniscus Classification. Inter- and intraobserver reliability of the rating factors—primary (width, height, presence of
peripheral instability or tear) and secondary (location of instability or tear, tear type)—was assessed using the Fleiss k coefficient,
designed for multiple readers with nominal variables (fair reliability, 0.21-0.40; moderate, 0.41-0.60; substantial, 0.61-0.80;
excellent, 0.81-1.00). Reliability is reported as k (95% CI).

Results: Interobserver reliability in assessing most primary and secondary characteristics ranged from substantial (meniscal width)
to moderate (peripheral instability, anterior instability, posterior instability, and posterior tear). Intraobserver reliability for most
characteristics ranged from substantial (peripheral instability, presence of tear, anterior instability, posterior instability, and pos-
terior tear) to moderate (meniscal width, anterior tear, and tear type). Notable exceptions were presence of tear, anterior tear, and
tear type—all with fair interobserver reliability. Height had poor interobserver reliability and fair intraobserver reliability.

Conclusion: Orthopaedic surgeons reliably interpret MRI scans using the PRiSM Discoid Meniscus Classification for the majority
of DLM characteristics but vary in their assessment of height and presence and type of tear. MRI evaluation may be helpful to
diagnose discoid by width and identify the presence of instability: 2 major factors in the decision to proceed with surgery.
Arthroscopic evaluation should be used in conjunction with MRI findings for complete DLM diagnosis.

Keywords: discoid meniscus; magnetic resonance imaging; classification

Discoid lateral meniscus (DLM) is the most common con-
genital morphologic variant of the meniscus.4,6,10,13

Although it ranges in clinical presentation and correspond-
ing pathology, the ones that require surgery often present
with more complex pathomorphology. Preoperative mag-
netic resonance imaging (MRI) is commonly used for diag-
nosis and treatment planning. The ability to interpret MRI
reliably and descriptively is important for preoperative
planning.

Existing classification schemes, such as the commonly
used Watanabe classification,14 lack sufficient description
to characterize the full spectrum of DLM pathology and
cannot adequately guide treatment. The PRiSM Discoid
Meniscus Classification8 was developed to improve arthro-
scopic classification of DLM by assessing meniscal width
and height and the presence of instability or tears. It was
demonstrated in a multicenter analysis to be reliable dur-
ing arthroscopy and provides a systematic and comprehen-
sive method to characterize meniscal pathology
intraoperatively. A common classification scheme for MRI
and arthroscopic description of DLM would improve preop-
erative preparation and intraoperative assessment and
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allow for descriptive continuity that could benefit patient
outcomes, future research, and orthopaedic education.

In the current study, fellowship-trained pediatric sports
medicine surgeons acted as independent reviewers to
retrospectively apply the PRiSM Discoid Meniscus Classi-
fication to preoperative MRI scans of patients who were
treated for DLM. The aim was to determine if the classifi-
cation could be reliably and successfully applied to MRI
scans of DLM.

METHODS

MRI Selection

A total of 45 MRI scans in 44 patients with varying DLM
pathology were selected from a multicenter pool of surgi-
cally treated deidentified patients with DLM. All MRI
scans were obtained between 2017 and 2019 and were
1.5- or 3-T closed MRI studies. Selected MRI scans had slice
thickness �5 mm. MRI scans were selected by their quality
and for a representative spectrum of pathology.

Videos were captured consisting of the pertinent sagittal,
coronal, and axial cuts (all that included the lateral menis-
cus). This was preferentially done using existing features
on the electronic imaging system to save the MRI as a video.
If video capture features were not available through the
imaging system, sequential scrolling through the MRI
scans using smartphone video capture of comparable qual-
ity was accepted. The sequences of the pertinent MRI scans
were compiled as follows:

� Sagittal (T2 or proton density fat saturation): all cuts
from fibular styloid (most lateral) to posterior cruciate
ligament (most medial).

� Coronal (T2 or proton density fat saturation): all cuts
from patella (most anterior) to posterior aspect of fibula
(most posterior).

� Axial (T2 or proton density fat saturation): all cuts from
first cut where fibula is visible (most distal) to distal pole
of the patella (most proximal).

All videos were deidentified before sharing, with all
patient and imaging site identifiers removed. Deidentified
videos were uploaded to a secured, protected, internet-
based file-sharing platform.

Classification Scheme

The PRiSM Discoid Meniscus Classification,8 which
describes the DLM arthroscopic characteristics of width,
height, instability, and tear pattern (Figure 1), was applied
to MRI interpretation. Before the study, reviewers per-
formed a pilot study review on a selection of MRI scans
outside the study series. Meetings were then held before
initial review to develop a consensus on MRI findings that
would correspond to the classification characteristics to
improve reliability.

Width. In the arthroscopic classification, DLM width is
categorized as incomplete (W1; <90% coverage of the lat-
eral tibial plateau) and near complete/complete (W2; �90%
coverage of the lateral tibial plateau). On MRI, this was
evaluated on coronal and sagittal views (Figure 2). On
coronal views, if the central edge of the meniscus does not
touch the lateral tibial spine, the meniscus is classified
as incomplete width (W1) (Figure 2A). If the central edge
of the meniscus does extend to the lateral tibial spine,
this would be designated as a complete DLM or W2 (Figure
2C). This is then confirmed on the sagittal view. Starting
from the notch and scrolling laterally, a W2 meniscus
would have no more than 1 consecutive cut where the ante-
rior and posterior horns are visible as separate structures
(Figure 2B) as compared with an incomplete W1 (Figure
2D). This technique of evaluating sagittal MRI is particu-
larly useful in differentiating borderline incomplete and
near complete DLM.

Height. The classification describes meniscal height, or
“thickness,” as normal (H0) or abnormal (H1) if it exceeds
what is expected as compared with the medial meniscal
height and it lacks the expected central taper. For MRI
assessment, coronal cuts were assessed for any increased
height along any portion of the meniscus as compared with
the corresponding medial meniscus (Figure 3). For exam-
ple, the central edge of the lateral meniscus would be
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compared with the central edge of the medial meniscus, and
the peripheral lateral meniscus would be compared with
the peripheral medial meniscus.

Instability. The classification describes instability as
absent or insufficient meniscocapsular attachments or

vertical tear. This is demonstrated on arthroscopy by the
ability to use a probe to translate the meniscus past the
midpoint/apex of the convexity of the lateral femoral con-
dyle. Instability is categorized as normal stability, abnor-
mal stability in anterior half (SA), abnormal stability in

Figure 1. The PRiSM Discoid Lateral Meniscus Classification. Reproduced with permission from 2021 Children’s Orthopaedic
Surgery Foundation.
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posterior half (SP), and abnormal stability in anterior and
posterior meniscus (SAP). Given the limitations in MRI
evaluation as compared with arthroscopic evaluation to
evaluate a dynamic finding such as instability, this scheme
was simplified for MRI classification purposes.

Specifically, the MRI classification required only identi-
fication of the presence or absence of instability as a pri-
mary characteristic and, if present, whether it was in the
anterior or posterior half of the meniscus (anterior instabil-
ity, yes or no; posterior instability, yes or no). Of note,
peripheral vertical tears were included in the instability
category rather than the tear category because the pres-
ence of a peripheral vertical tear contributes to instability.
It is also often difficult to differentiate a vertical peripheral
meniscal tear from absence or insufficiency of meniscocap-
sular attachments.

The DLM was first evaluated on sagittal cuts (Figure 4).
Obvious signs of instability included displacement or extru-
sion of the meniscus anteriorly or posteriorly, with anterior
displacement reflecting posterior instability and posterior
displacement reflecting anterior instability (Figure 4, A
and C). Additionally, a thickened appearance of the

anterior or posterior horn of the meniscus relative to the
opposite horn (“megahorn”) was considered a sign of insta-
bility, with the location of increased thickness correspond-
ing to the direction of displacement and the opposite horn
being the site of instability (Figure 4, B and D).

Additionally, a more subtle sign of posterior instability
(SP) was the absence of popliteomeniscal fascicles with
associated increased signal, indicating insufficient menis-
cocapsular attachments (Figure 5A). Notably, the presence
of increased signal along the anterior or posterior horn
alone in the absence of these other findings was not consid-
ered a specific finding associated with instability, as this
could be seen in cases with knee effusion (Figure 5B).

The coronal cuts were then reviewed. Obvious displace-
ment of the meniscus into the notch, with or without atten-
uation along the peripheral body of the meniscus, was
indicative of instability along the body of the meniscus and
defined as positive instability in the anterior and posterior
halves of the meniscus (SAP) (Figure 6).

The coronal cuts were useful to look for subtle anterior
instability without clear displacement. If the anterior horn
or anterior root of the meniscus was not clearly visualized

Figure 2. Discoid lateral meniscus width classification. Incomplete width: (A) Coronal views show that the central edge of the
meniscus does not touch the lateral tibial spine. (B) Sagittal image demonstrates separation of anterior and posterior horns for >1
cut, indicating incomplete width. Complete width: (C) Coronal views show that the central edge of the meniscus touches the lateral
tibial spine. (D) Sagittal image reveals no separation of anterior and posterior horns.White arrow indicates lateral tibial spine. Yellow
ovals highlight the discoid lateral meniscus in each image.
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at the anterior tibial attachment of the ACL, this was con-
sidered a sign of anterior instability (SA) (Figure 7).

Tear. In the arthroscopic classification, no tear or a tear
in the central portion/saucerization zone is T0. When a tear
is present, it is defined as either a horizontal tear (TH) or a
degenerative/complex/radial tear (TD). These are further
classified by location of tear in the anterior or posterior half
of the meniscus or both:

� For horizontal tear (TH): anterior half, posterior half, or
anterior and posterior

� For degenerative/complex/radial tear: anterior half, pos-
terior half, or anterior and posterior half

Given the noted limitations of MRI assessment, the cate-
gories were simplified for MRI review. The primary char-
acteristic was presence or absence of tear. Secondarily, tear
location was defined as anterior (yes or no) and posterior
(yes or no) and tear type as no tear, horizontal tear, or
complex/degenerative tear. Horizontal cleavage tears were
noted to appear as an increased linear signal within the
meniscal tissue (Figure 8). Radial tears could sometimes
be viewed on axial cuts (Figure 9A) but otherwise were
identified by a gap interrupting the circumferentially ori-
ented fibers of the meniscus (Figure 9B) and extending
from the central into the peripheral portion of the menis-
cus. Finally, if multiple tear patterns were seen, the tear
was defined as complex/degenerative.

Figure 3. Discoid lateral meniscus height classification. Coro-
nal cuts were used to compare the discoid lateral meniscus
height to the corresponding medial meniscus. Increased
height along any portion of the lateral meniscus was classified
as abnormal. Yellow brackets indicate the height of the lateral
and medial meniscus, demonstrating increased height of the
lateral meniscus as compared with the medial meniscus at
the peripheral portion of the meniscus.

Figure 4. Discoid meniscus instability classification. Signs of anterior instability: (A) Arrow indicates direction of instability with attenuated
appearance of meniscus anteriorly. (B) Thickened appearance of posterior horn of the meniscus relative to the opposite horn (posterior
“megahorn”). Signs of posterior instability: (C) Yellow arrow indicates direction of instability with absence of meniscus posteriorly. (D)
Thickened appearance of anterior horn of the meniscus relative to the opposite horn (anterior “megahorn”).Yellow oval in B and D highlight
the DLM with a thickened appearance on coronal images at the posterior aspect of the knee (B) and the anterior aspect of the knee (D).
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MRI Review

Five reviewers (J.J.B, C.J.F., E.J., M.D.M., Z.S.S.; all
sports medicine fellowship–trained surgeons with >5 years
of experience in practice) performed independent reviews of

each MRI scan to determine discoid meniscus classification.
Reviewers were blinded to arthroscopic classification and
treatment. Of the 5 reviewers, 3 (E.J., M.D.M., Z.S.S.) per-
formed a second review of all MRI scans �4 weeks later.
MRI scans were rerandomized between reviews using ran-
dom numbers autogenerated by the spreadsheet.

Statistical Analysis

An a priori power analysis determined that a minimum of
40 cases evaluated by 5 orthopaedic surgeon raters was
necessary for a properly powered study. Inter- and intraob-
server reliability was calculated for primary characteris-
tics, including width, height, and presence or absence of
instability or tear. Reliabilities were also calculated for the
secondary characteristics of location of instability or tear
and tear type. Reliability was assessed using the Fleiss k
coefficient (fair, 0.21-0.40; moderate, 0.41-0.60; substantial,
0.61-0.80; excellent, 0.81-1.00). Fleiss k was selected
because it is designed to assess reliability among multiple
readers (>2) with nominal variables.

RESULTS

Of the 44 patients, 28 were female and 16 were male.
One patient had bilateral DLM, and both knees were

Figure 5. Identifying subtle instability of the discoid lateral
meniscus on sagittal magnetic resonance imaging in the
absence of obvious displacement. (A) Absence of popliteome-
niscal fascicle (blue arrowhead) indicates insufficiency of the
meniscocapsular attachment posteriorly. (B) Increased signal
adjacent to the posterior horn alone with popliteomeniscal fas-
cicle (yellow arrow) is not a sign of posterior instability.

Figure 6. (A) Coronal magnetic resonance imaging of the right knee demonstrates displacement of the DLM into the notch, with
yellow arrow indicating direction of displacement. (B) Arthroscopic comparison of the same knee shows instability along the body
and (C) displacement of the DLM into the notch (yellow arrow identifies direction of displacement). AL, anterolateral; LFC, lateral
femoral condyle; LTP, lateral tibial plateau.
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included in the series. The mean age of patients at the time
of MRI was 12.8 years (range, 3.5-19 years).

Inter- and intraobserver reliability of primary DLM
characteristics (width, height, presence of instability or
tear) is listed in Table 1. Interobserver reliability of menis-
cal width assessment as performed by all 5 reviewers was
substantial, while intraobserver reliability was moderate.
Assessment of height had poor inter- and intraobserver
reliability. Assessment of the presence or absence of periph-
eral instability had moderate interobserver and substantial
intraobserver reliability. The presence or absence of a tear
had fair interobserver and substantial intraobserver
reliability.

Table 2 lists the inter- and intraobserver reliability in
assessing secondary characteristics of DLM on MRI (loca-
tion of instability, location of tear, tear type). When the
presence of instability was determined in the anterior or

Figure 7. Identifying subtle instability of the discoid lateral meniscus (DLM) on coronal magnetic resonance imaging in the absence
of obvious displacement. (A) No obvious displacement or instability identified on sagittal image. (B) On the coronal cut at the
anterior tibial insertion of the anterior cruciate ligament (blue star), there is an attenuated appearance of the anterior horn of the
DLM near the root corresponding to (C) arthroscopic identification of instability at the anterior horn and root. (D) Sample DLM
without anterior instability. The anterior horn is well visualized on the coronal cut at the anterior tibial insertion of the anterior
cruciate ligament (blue star). Yellow ovals highlight the DLM on coronal images. AM, anteromedial; LTP, lateral tibial plateau.

Figure 8. Horizontal cleavage tears appear as an increased
linear signal within the meniscal tissue. (A) Sagittal and
(B) coronal cuts demonstrate a horizontal tear in the posterior
horn (yellow circles).

Figure 9. Identification of radial tears (yellow circles): magnetic resonance imaging. (A) Axial sequence of the right knee demon-
strates a radial tear at the midbody. More frequently seen on (B) coronal imaging or (C) peripheral sagittal cuts as absence of
meniscal tissue.
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posterior half of the meniscus, interobserver reliability
was moderate, while intraobserver agreement was
substantial. Inter- and intraobserver reliability for the
presence of a posterior tear was also moderate and substan-
tial, respectively. The exception was identifying the pres-
ence of an anterior tear, with fair interobserver reliability
and moderate intraobserver reliability. When the type of
tear was identified (no tear, horizontal, or complex), inter-
observer reliability was fair and intraobserver reliability
was moderate.

DISCUSSION

The ability to preoperatively assess DLM characteristics
such as tears and instability improves surgeon prepared-
ness and may help determine the possible repair or
stabilization technique that is required. Thus, an MRI clas-
sification that can be reliably and accurately used by the
surgeon is critical for patient care. A previously described
arthroscopic PRiSM Discoid Meniscus Classification was
utilized in MRI interpretation in pediatric patients. This
study found that for most characteristics evaluated, inter-
and intraobserver reliability was substantial or moderate.
The exceptions were assessment of height (poor interob-
server and fair intraobserver reliability) and presence of
tear, presence of anterior tear, and tear type (all with fair
interobserver reliability).

The classification by Watanabe et al14 is an arthroscopic
classification of discoid meniscus that is widely used,

assessing the size of the meniscus as complete or incom-
plete and whether there is posterior instability. Despite its
prevalence and straightforward application, it is notably
limited in its ability to describe the wide spectrum of
pathology that is possible in DLM, which in turn limits its
usefulness in guiding treatment. With the development of
MRI as an accurate method of diagnosing DLM,2,11

others1,7,16 have proposed MRI-based classification
schemes to try to address these limitations.

Ahn et al1 proposed an MRI classification in pediatric
patients (age <17 years; mean age, 9.8) using the principle
of meniscal shift: no shift and anterocentral, posterocen-
tral, and central shift. The presence of shift on MRI pre-
dicted the presence of peripheral tear seen arthroscopically,
with sensitivity 65.8%, specificity 78.9%, and accuracy
72.4%. Although direction of shift was suggested as a cor-
ollary to location of peripheral tear, statistical correlation
of the direction of the shift with the location of peripheral
tear was not performed because the study was under-
powered. The authors suggested a positive correlation
between the presence of meniscal shift on MRI and menis-
cal repair, although this did not reach statistical signifi-
cance (P ¼ .19).

There are a few limitations to the classification scheme
proposed by Ahn et al.1 In describing only meniscal shift
direction, they restrict their description to peripheral tears
and instability and did not demonstrate a correlation of
direction of shift with the location of the tear. Yilgor
et al15 utilized the Ahn classification in their arthroscopic
comparison study and found that while MRI was highly
sensitive and specific (97.8 and 100%, respectively) in
determining the presence of a tear, the results were more
variable when determining tear type. Of note, the patient
population in the Yilgor study (median age, 26 years;
range, 5-59) consisted of mostly adult patients, and the
Ahn classification, based on a pediatric discoid population,
may not be applicable to an adult population. Finally, in
the Ahn et al study, peripheral tears were found in 13 of
43 cases categorized as no shift on MRI (false negative
rate, 30.2%). It was noted by the authors that since MRI
is taken with the knee in extension, a peripheral tear
may be present without a shift if it is reduced at the time
of the MRI.

Yoo et al16 presented an MRI classification in pediatric
patients (mean age, 10.9 years; range, 4.3-17.6) that elabo-
rated on the concept of meniscal shift proposed by Ahn
et al.1 In their study, Yoo and colleagues evaluated signal
changes (grade 0, none; grade 1, dotlike signal; grade 2,
linear or bandlike signal; grade 3, linear or band extending
to meniscal surface), as well as morphologic changes (var-
iation in meniscal thickness or presence and direction of
displacement). MRI review was completed by a radiologist
and a fellowship-trained orthopaedic surgeon, blinded to
arthroscopic findings. The classification was then com-
pared with arthroscopic results. Notably, while intraobser-
ver reliability was moderate to good for signal and
morphologic changes and interobserver reliability was
moderate for morphologic changes (intraclass correlation
coefficient, 0.654), it was poor (0.311) for signal changes.
The accuracy in predicting a tear in DLM was 76%, and the

TABLE 1
Inter- and Intraobserver Reliability of Primary Discoid

Lateral Meniscus Characteristics

Reliability, Fleiss k (95% CI)

Characteristic Interobserver Intraobserver

Width: incomplete/complete 0.67 (0.58-0.76) 0.52 (0.35-0.69)
Height: normal/abnormal 0.14 (0.05-0.23) 0.27 (0.10-0.44)
Stability: normal/abnormal 0.54 (0.45-0.63) 0.61 (0.44-0.78)
Tear: yes/no 0.39 (0.29-0.48) 0.68 (0.51-0.85)

TABLE 2
Inter- and Intraobserver Reliability of Secondary Discoid

Lateral Meniscus Characteristics

Reliability, Fleiss k (95% CI)

Characteristic Interobserver Intraobserver

Instability location
Anterior: yes/no 0.47 (0.37-0.56) 0.68 (0.51-0.85)
Posterior: yes/no 0.56 (0.47-0.65) 0.62 (0.45-0.79)

Tear location
Anterior: yes/no 0.33 (0.23-0.42) 0.56 (0.39-0.73)
Posterior: yes/no 0.41 (0.32-0.50) 0.69 (0.52-0.86)

Tear type: none/horizontal/
complex

0.34 (0.28-0.41) 0.55 (0.43-0.67)
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negative predictive value was 44%. A statistically signifi-
cant correlation was found between the presence of menis-
cal tear and morphologic changes (P ¼ .001). However,
there was no specific correlation with tear pattern. Signal
change classification had limited value in predicting tear.

Jung et al7 proposed an MRI classification using 3 crite-
ria and compared these with arthroscopic findings and sur-
gical procedures: criterion 1, linear meniscal signal
intensity extending to the articular surface; criterion 2,
deformation or displacement of the meniscus; and criterion
3, signal change within the meniscus irrespective of defor-
mation and displacement. Three orthopaedic surgeons
blinded to arthroscopic results performed independent MRI
review. Notably, Fleiss k coefficient values for criteria 1 and
2 had fair agreement (0.337 and 0.367, respectively), and
the k value of criterion 3 had moderate agreement (0.447).
Given that criterion 3 (signal change) had the highest k
value and accuracy and sensitivity after arthroscopic
assessment, it was chosen by the authors as the most reli-
able criterion for predicting presence of tear. Further sub-
grouping based on the presence of deformation or
displacement was then performed to postulate type and
location of tear.

While Jung et al7 did find associations between the sub-
groupings and the types of tears found and type of surgery
performed, their finding of signal change being a reliable
and useful predictor of tear seems to contradict the finding
of Yoo et al.16 Jung et al themselves note in their limitations
a high false-positive rate using their classification owing to
the low specificity (41.2%). Additionally, their patient popu-
lation was significantly older (mean age, 30.1 years; range,
7-69); therefore, this classification may not be applicable to
a pediatric population.

The PRiSM Discoid Meniscus Classification seeks to
provide the most comprehensive description of discoid
meniscus in its full spectrum of pathology. Similar to
that by Ahn et al1 and Yoo et al,16 the classification includes
the presence or absence of peripheral tears and instability.
However, the classification recognizes that peripheral
tears and instability can exist with other tear patterns,
such as horizontal and radial/complex tears, whereas
preexisting classifications were limited in their ability
to describe these patterns in combination. While preced-
ing MRI classifications used displacement in lieu of
location of peripheral tear or did not describe location of
tear, the PRiSM Discoid Meniscus Classification specifies
the location of tears and instability within the anterior or
posterior half of the meniscus. This is especially important
given the high reported rate of anterior peripheral
rim instability in DLM.5 The anterior horn is an area
that can be difficult to assess arthroscopically; as such,
tears and peripheral instability are easily missed. While
a systematic arthroscopic diagnostic approach3,8 is impor-
tant to evaluate the discoid meniscus, having an idea of
the location of instability or tears preoperatively can help
direct attention and improve accuracy of arthroscopic
evaluation.

Increased thickness, or height, is a factor not previously
evaluated in discoid classification schemes, though it is a
common feature in discoid menisci. Abnormal height of a

discoid meniscus is a potential contributing factor to the
classic presentation of the “snapping” knee, with the
thicker meniscus catching between the femoral condyle
and tibial plateau.9 It also may be a contributing factor in
the development of intrasubstance degenerative changes
and horizontal cleavage tears. This pathomorphologic pro-
cess and the optimal treatment of abnormal height and
horizontal tears of the meniscus are not well-elucidated.
The PRiSM Discoid Meniscus Classification includes
meniscal height as a category to capture the true incidence
of abnormal thickness to enable further research into
proper treatment. The inclusion of height may have the
added benefit of aiding in MRI identification of certain dis-
coid menisci that may otherwise be missed on imaging
based on a “bow-tie sign” or increased width definition
alone. Specifically, Sohn et al12 found that certain tear
types, such as a large radial tear, displaced bucket-handle
tear, or inverted-flap tear, can obscure the diagnosis of
a DLM on MRI because of the absence of the classic bow-
tie sign.

Statistically, the disagreement among reviewers in clas-
sifying abnormal height was due to the majority of DLM
being thicker than normal meniscus. Therefore, any rating
of normal height constituted a significant outlier that
affected reliability. Meniscal height is variable at baseline,
and only the rare mild partial discoid can at times present
with height or thickness within normal ranges. Rather
than this being an inherent flaw in the classification or our
definition of abnormal height, it more likely reflects the
prevalence of abnormal height as a quality of discoid menis-
cus and furthermore how we as surgeons have only begun
to explore its significance.

Limitations

We did not use a radiologist to develop our classification or
during the review process. As this classification scheme is
intended for use by surgeons to aid in surgical decision
making, during study design, we elected to demonstrate
reliability among surgeons without the addition of a radi-
ologist reviewer. The reviewers are experienced in the sur-
gical treatment of discoid meniscus and routinely interpret
MRI preoperatively independent of the radiology report.
These methodology decisions were made to improve the
results of the study. However, given that the reviewers
have a special interest in treatment of discoid meniscus,
took part in the development of the classification, and
underwent a pre-review pilot study to improve rater reli-
ability, this study likely represents the optimal scenario for
application of the classification. It is likely that surgeons
and radiologists who did not take part in the study will not
be able to apply the classification to MRI interpretation
with the same degree of reliability, thus potentially limiting
its widespread use.

There are inherent limitations to using MRI to classify a
structure or characteristic that to a degree relies on tactile
feel and dynamic observation. This affected the interob-
server agreement of presence and type of tears. Addition-
ally, since the MRI scans were selected from a multicenter
pool of surgically treated patients with DLM, the study
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sample likely reflects a more severe spectrum of symptom-
atic disease, skewed toward more complex and combined
tear patterns. This complexity likely affected reliability in
the study and may not be generalizable to all cases of DLM.

Finally, we did not evaluate the accuracy, sensitivity, or
specificity of the classification by corroborating MRI find-
ings with arthroscopic findings or treatment modalities.
Future prospective studies will determine the accuracy of
the PRiSM Discoid Meniscus Classification between MRI
and arthroscopy.

CONCLUSION

The PRiSM Discoid Meniscus Classification, based on an
arthroscopic evaluation, can be reliably applied to MRI.
The characteristics found to be less reliable—height and
location/type of tear—have not been described in previous
MRI classification schemes of DLM. These DLM character-
istics can interject considerable variation in treatment
approaches, as they are minimally studied and warrant
inclusion in a DLM classification scheme.

MRI evaluation can reliably be used to diagnose DLM by
width and identify the presence of instability, which are
key factors in the decision to proceed with surgery. How-
ever, definitive treatment should be guided by not only the
results of MRI but the patient history and physical exami-
nation. Further studies are required to assess the accuracy
of the classification scheme, as well as to determine best
practice in treating the spectrum of DLM pathology.
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