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Managing discoid lateral meniscus in children and
adolescents: a review of recent advances

Manejo del menisco discoide lateral en nifios y adolescentes: una revision de los avances recientes

Masquijo JJ,* Pedraza-Corbi A*

Sanatorio Allende, Cérdoba, Argentina.

ABSTRACT. Discoid lateral meniscus (DLM) is a
structural anomaly characterized by an increased volume
and altered collagen fibers, primarily affecting the lateral
meniscus. Although its incidence varies, DLM is often
present in the pediatric population and may present with
acute or chronic knee symptoms, such as joint line pain,
mechanical symptoms, and the inability to achieve terminal
extension. Diagnosis is typically confirmed through
magnetic resonance imaging and clinical evaluation.
Histological studies have revealed disorganization and
decreased collagen density in DLM, predisposing it to
tears and instability. Various classification systems exist,
with recent advancements focusing on meniscal width,
height, stability, and tears, to guide treatment decisions.
Conservative management is suitable for asymptomatic
cases, whereas symptomatic patients may benefit from
saucerization to restore meniscal function. Surgical
intervention, including saucerization and repair, is indicated
in cases of peripheral instability or tears. Additionally,
addressing mechanical axis deviations in skeletally
immature patients is crucial for optimizing the outcomes.
This review provides insights into the pathogenesis,
classification, and treatment strategies of DLM in children
and adolescents.

Keywords: meniscus, discoid, children, meniscal
preservation, saucerization, guided growth.

RESUMEN. El menisco discoide lateral (MDL) es una
anomalia estructural que se caracteriza por un aumento de
volumen y alteracion de las fibras de colageno, afectando
principalmente al menisco lateral. Aunque su incidencia varia,
el MDL se presenta con frecuencia en la poblacion pediatrica
y puede presentarse con sintomas agudos o cronicos de
rodilla, como dolor en la linea articular, sintomas mecanicos e
incapacidad para lograr la extension terminal. El diagnostico
se confirma generalmente mediante resonancia magnética y
evaluacion clinica. Los estudios histologicos han revelado
desorganizacion y disminucion de la densidad de colageno
en el MDL, lo que predispone a desgarros e inestabilidad.
Existen diversos sistemas de clasificacion, con avances
recientes centrados en la anchura, la altura, la estabilidad
y los desgarros del menisco, para orientar las decisiones
terapéuticas. El tratamiento conservador es adecuado para
casos asintomaticos, mientras que los pacientes sintomaticos
pueden beneficiarse de la saucerizacion para restaurar la
funcion meniscal. La intervencion quirtrgica, que incluye
saucerizacion y reparacion, esta indicada en casos de
inestabilidad periférica o desgarros. Ademas, abordar las
desviaciones del eje mecanico en pacientes con esqueleto
inmaduro es crucial para optimizar los resultados. Esta
revision proporciona informacion sobre la patogénesis, la
clasificacion y las estrategias de tratamiento de la MDL en
nifos y adolescentes.

Palabras clave: menisco, discoide, nifios, preservacion
meniscal, saucerizacion, crecimiento guiado.
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Abbreviations:

DLM = discoid lateral meniscus

MRI = magnetic resonance imaging

PRI = peripheral rim instability

PRISM = Pediatric Research in Sports Medicine

Introduction

Discoid lateral meniscus (DLM) is a structural alteration
characterized by increased volume and decreased and
disorganized collagen fibers affecting its shape and stability,
predisposing it to tears at an early age.' The frequency
of presentation varies from 0.4 to 20%? and is almost
exclusively located in the lateral meniscus (Figure /). This
condition can be incidentally detected in asymptomatic
patients or presents with mechanical symptoms (pain,
swelling, joint catching, and locking). Magnetic resonance
imaging (MRI) is an important diagnostic tool that,
combined with clinical characteristics, confirms the
diagnosis, analyzes meniscal morphology and the presence
of associated tears, and evaluates signs of peripheral
rim instability (PRI). PRI occurs due to acute or chronic
meniscocapsular junction tears or abnormal, attenuated, or
absent meniscocapsular attachments of the discoid meniscus
and is postulated to occur in areas of higher stress.** If the
rim can be everted or translated to the other half of the tibial
plateau after saucerization, it is considered unstable.’ The
incidence of rim instability in pediatric patients has variable
rates in the existing literature, from 28 to 77%.7°° In a
recent study that assessed 470 patients,® rim instability was
identified in 49% of the cohort. The same authors observed
a higher prevalence of rim instability in the younger age
group (< 14 years), particularly among those with complete
discoid meniscus variants. Regarding the type of instability,
a slightly elevated incidence of anterior instability was
noted in patients over 14 years of age, contrasting with a
predominance of posterior instability in the younger age

group.

Anteroposterior
radiograph, and coronal/
sagittal MRI slices of a
lateral discoid meniscus
without evidence of tears
or peripheral instability.
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Histology and pathogenesis

The etiology of discoid meniscus is still not fully
understood, and several theories have been proposed.
Smillie, in the 1940s, proposed the theory that the discoid
lateral meniscus is a normal fetal developmental stage
in which the central area of the cartilage plate fails to
resorb.” However, embryological studies have shown that
the lateral meniscus does not have a discoid shape during
development,®” and histological findings suggest that the
discoid shape of the meniscus may be a pathological entity.
Atay et al."’ conducted a study examining partial thickness
biopsies of symptomatic discoid lateral menisci. These
results revealed that a highly organized collagen matrix was
not present in DLM. The collagen fibers were disorganized
and decreased in number, and the collagen concentration
was low. These factors contribute to a decrease in the
ability of the meniscus to act as a stress absorber, similar
to that observed in adult patients with degenerated menisci.
Papadopoulos et al."" conducted a histomorphological study
of the discoid lateral meniscus, taking samples during
arthroscopy. They found no significant difference in the
architecture of the radially arranged collagen. However,
there was significant distortion of circumferential fibers,
especially throughout the height of the anterior and posterior
thirds and in the middle and posterior thirds of the discoid
meniscus near the tibial surface. In addition, the posterior
third showed signs of extensive myxoid degeneration
and bone metaplasia. Choi et al., in their transmission
electron microscopy study, also mentioned low density
and disorganization in the ultrastructure of collagen in
the discoid lateral meniscus, which may lead to meniscal
tears.'” The absence of proper meniscofemoral insertion and
changes in meniscal vascularization may also be involved
in this malformation.”” In summary, DLM represents a
spectrum with high variability in collagen architecture
density and disorganization, vascularization, and peripheral
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insertions, which predispose patients to tears to a greater or
lesser extent, occurring with or without traumatic events.

Classification

Watanabe and Ikeuchi proposed the most commonly
used classification in 1969." The authors classified DLM
into three types based on arthroscopic findings. Type I
refers to complete and stable DLM that covers the entire
lateral tibial plateau. Type II is a stable partial DLM,
covering up to 80% of the tibia. Type IIl DLM is unstable
because it lacks menisco-tibial insertions and is probe-
displaceable. This variant is also called the Wrisberg type
because the Wrisberg posterior meniscofemoral ligament
is the only posterior anchor. Although this classification
system is the most mentioned in the literature, it has certain
limitations, as it does not differentiate DLM with or without
tears and does not provide any guidance for management
or prognosis. Klingele et al., in a series of symptomatic
DLMs, found that hypermobility due to peripheral rim
instability was nearly 28%.'" The authors established
that it could be found in both complete and incomplete
discoid menisci, and could be located in the anterior or
posterior horn. Accordingly, Good et al.” proposed a new
classification system. They recommended classifying
DLMs as either complete or incomplete. Additionally,
these could be subclassified as stable or unstable, and this
instability could be anterior or posterior depending on the
location. Furthermore, tears in the meniscal body should
be noted. This classification is useful for making surgical
decisions and formulating treatment strategies. Ahn et al.
proposed an MRI-based classification to help surgeons
choose treatment methods in symptomatic DLMs, based
on the type of meniscal «displacement» due to peripheral
capsular detachments.® The described types were without
displacement (no capsular detachment), anterocentral
displacement (posterior horn detachment), posterocentral
displacement (anterior horn detachment), and central
displacement (posterolateral detachment with displacement
of the entire meniscus). More recently, a study group from
the Pediatric Research in Sports Medicine (PRISM) society
developed a classification system through a comprehensive
review of existing classification systems, followed by a
consensus method of the expert group. This classification
includes four main characteristics: meniscal width,
meniscal height, peripheral stability, and meniscal tear'®
(Table 1).

Treatment: the current algorithm used by the authors is
illustrated in Figure 2.

Asymptomatic

Patients incidentally diagnosed with a discoid meniscus
on MRI examination in the absence of symptoms do not
require formal treatment. However, close follow-up is
recommended to monitor symptom development.
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Table 1: PRiSM (Pediatric Research in Sports Medicine)

classification system for lateral discoid meniscus.'”

Component Description
Width
WO Normal
Wi Incomplete, wider than normal, covering
<90% of the tibial plateau
W2 Almost complete/full, covering >
90% of the tibial plateau
Height
HO Normal, similar to a normal meniscus
H1 Abnormal, greater than a normal meniscus
Instability
SO Normal stability
SA Abnormal stability in the anterior
half of the meniscus
SP Abnormal stability in the posterior
half of the meniscus
SAP Abnormal stability in the anterior
and posterior meniscus
Tear type
TO No tear or tear in the central/flatten zone
THA Horizontal in the anterior half
THP Degenerative/complex/radial
THAP Tear location
TDA Radial, complex, or degenerative
tear in the anterior half
TDP Radial, complex, or degenerative
tear in the posterior half
TDAP Radial, complex, or degenerative tear

in the anterior and posterior halves

Symptomatic without tears

While the vast majority of patients presenting with
symptoms have meniscal tears, there is a subgroup that may
experience joint catching, a locking sensation, or even pain
without findings of tears on MRI. The initial treatment for
these patients should be conservative. Preserving meniscal
function is important; therefore, saucerization should be
reserved for cases that remain symptomatic after a period
of rehabilitation. The goal of saucerization is to create a
more normal-functioning meniscus with sufficient tissue
to absorb the load (Figure 3). This treatment allows for
satisfactory short- and medium-term outcomes.'”'® While
it is traditionally recommended to preserve a peripheral
rim of 6-8 mm on the lateral meniscus, there is currently
controversy regarding the amount of residual tissue that
should be preserved. This recommendation has been
applied without considering the patient’s age or knee size,
and lacks support from long-term clinical observations and
biomechanical studies. Studies on cadavers of pediatric
patients have shown that meniscal width progressively
increases with patient age,'” and a width of at least 10 mm
is considered normal for eight-year-olds and at least 15 mm
for adolescents.”” Recent clinical research has revealed that
a residual width of 6-8 mm for the lateral meniscus may be
insufficient and may increase the risk of meniscal extrusion
and lateral femoral condyle osteochondritis dissecans.’'*?
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Liu et al.”’ conducted a study using a finite element model
of the knee and observed that when the residual width of the
lateral meniscus exceeded 12 mm, there were no significant
changes in maximum stress at the knee joint compared to
preoperative levels. However, decreasing the width from
12 to 8 mm resulted in a slight increase in peak contact
stress. When the width was reduced from 8 to 0 mm, the
peak contact stress significantly increased. These findings
are supported by a similar study conducted in pediatric
patients.”* This research suggests that it is important to
consider a residual width greater than 10 mm to avoid

complications and preserve proper knee function in patients
with a discoid lateral meniscus.

Symptomatic tears or peripheral instability

Patients with a discoid lateral meniscus who experience
mechanical symptoms often present with intrasubstance
meniscal tears, or peripheral rim instability due to unstable
peripheral tears or Wrisberg-type discoid meniscus.
Ahn et al. have reported that a prolonged duration of
symptoms before surgical treatment is an independent risk

Discoid lateral meniscus

Symptomatic

Physical examination/Radiographs/MRI

Signs of tear/instability

Asymptomatic
)
Conservative
Observation treatment

()
Surgical
treatment

Saucerization +

Symptoms
relief

Persistence of
symptoms

peripheral repair (*)

growth if significative

‘ (*) Consider guided
genu valgum

Figure 2: Author’s preferred current treatment algorithm for discoid meniscus.

Figure 3:

Arthroscopic saucerization
procedure for lateral
discoid meniscus.

Figure 4: Arthroscopic saucerization, and peripheral repair with inside-out technique. A) Anatomic landmarks. B) Arthroscopic image after saucerization
and peripheric repair. C) Marrow venting.
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factor for poor outcomes and progression to high-grade
osteoarthritis.” Therefore, delaying surgical treatment is not
recommended once the patient presents with mechanical
symptoms and MRI shows signs of instability or tears.
Traditionally, the treatment for symptomatic unstable
discoid meniscus has been total or subtotal meniscectomy.
However, long-term studies have shown poor outcomes
with this approach, including instability and degenerative
changes in the lateral compartment.’**”** Recent research
recommends preserving the meniscal rim using techniques
such as saucerization and peripheral stabilization, which
have shown encouraging mid-term results®*%3' (Figure 4).
Although patient-reported outcomes are still favorable in
the long term, they tend to decline over time,’” and nearly
half of patients may require revision saucerization with or
without meniscal repair™ (Tuble 2).

The role of guided growth

In all patients considered suitable candidates for surgery,
it is crucial to thoroughly assess the mechanical axis.
Diagnostic imaging should include standing hip-to-ankle
alignment films to identify and measure any coronal plane
deformities. These radiographs not only help evaluate
preoperative limb alignment but also serve as a baseline for
tracking changes after treatment. In a neutrally aligned knee,
the mechanical axis runs between the tibial spines (located
laterally in valgus alignment), with both the mechanical
lateral distal femoral angle and medial proximal tibial
angle typically measuring 87°, falling within the normal
range of 85° to 90°. Additionally, alongside lower extremity
radiographs, assessing the patient’s skeletal age is crucial
and can be achieved through a single radiographic view
of the left hand* or knee’® for calculating the remaining
growth potential.

Guided growth holds significant importance for pediatric
patients with DLM and genu valgum, utilizing their skeletal
growth potential to correct angular deformities and avoiding

Figure 5:

TBP
Tension Band Plate

Guided growth with tension band plates
(A) and transphyseal screws (B).
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the necessity for more invasive procedures like osteotomies.
By addressing lower limb malalignment through guided
growth techniques (Figure 5), orthopedic surgeons can
enhance the biomechanical conditions of the knee joint,
potentially minimizing the risk of symptom advancement,
meniscal tears, and prolonged joint degeneration in the long
term.

Future directions

Exploring future avenues in studying the discoid lateral
meniscus may entail refining repair techniques to account for
abnormal tissue morphology and optimizing approaches that
consider the unique anatomical characteristics of the discoid
meniscus. Additionally, investigating biologic augmentation
strategies could enhance the healing potential of meniscal
repairs in DLM cases. Furthermore, conducting long-term
follow-up studies may help elucidate the natural history of
DLM and shed light on how rim-preserving procedures may
prevent the onset of degenerative processes. Lastly, delving
into the role of meniscal transplantation, including various
types of grafts such as meniscus allografts,’* collagen
implants, synthetic polymers, 3D printed scaffolds,-°
and semitendinosus allografts®’ in patients with DLM
and meniscal deficiency could offer insights into the
effectiveness, safety, and long-term advantages of restoring
knee function and mitigating degenerative changes.

Conclusion

Discoid menisci represent a congenital variation of the
meniscus, characterized by an abnormal shape, stability, and
histological structure, which predisposes children to a higher
incidence of tears and mechanical symptoms. Although
the precise etiology is not fully elucidated, advancements
in imaging and histological studies have provided
valuable insights into its pathogenesis. Early recognition
and appropriate management are crucial for optimizing

PETS
Percutaneous Transphyseal Screws
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outcomes and preventing long-term complications. The
evolution of classification systems has provided clinicians
with a more nuanced understanding of DLM morphology
and stability, aiding in treatment decision-making.
Conservative management is appropriate for asymptomatic
cases with close monitoring of symptom development. For
symptomatic cases, saucerization offers a viable option
for restoring meniscal function and alleviating symptoms.
Surgical intervention, including saucerization and repair,
is indicated for cases with peripheral instability or tears.
Additionally, addressing mechanical axis deviations can be
crucial for optimizing outcomes, particularly in skeletally
immature patients.
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