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Abstract: Meniscal stabilization with saucerization has recently been recommended for discoid lateral meniscus (DLM) to
preserve the meniscus shape and prevent the progression of osteoarthritis. However, axial alignment of the lower limb
causes a significant valgus change after arthroscopic partial meniscectomy and can lead to progressive lateral osteoarthritic
changes. Thus, valgus knees in patients with DLM are a suspected predictive factor for poor outcomes after DLM surgery.
Valgus malalignment in pediatric patients can be corrected by temporarily tethering one side of the open physis using
implant-mediated guided growth to generate differential growth in the coronal plane. This Technical Note describes
simultaneous arthroscopic meniscal surgery and temporary hemiepiphysiodesis to treat DLM with valgus deformities to
reduce the risk of future chondral damage to the lateral knee compartment.

Discoid lateral meniscus (DLM) of the knee repre-
sents an abnormal morphologic variation of the
meniscus, which typically covers a larger-than-usual
area of the tibial plateau. Arthroscopic surgical repair
of a torn DLM in children has favorable clinical out-
comes in short- and long-term assessments with the
restoration of motion and significant improvements in
multiple patient-reported outcome scores.” However,
reports’>* have described degenerative sequelae,
including meniscal retears, lateral compartment osteo-
arthritis, and postoperative osteochondritis dissecans
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(OCD), as complications after DLM surgery. Partial
meniscectomy and saucerization with repair of knees
with a torn DLM sometimes progresses to valgus
alignment and lateral compartment degeneration.”®
Therefore, surgeons need to consider valgus knee
correction and meniscal surgery in patients with DLM
and valgus knees.

A coronal plane angular deformity can be corrected
with less-invasive surgical techniques in pediatric pa-
tients by using implant-mediated guided growth. By
temporarily tethering one side of an open physis to
generate differential growth, osseous correction can be
achieved with a low complication rate.” This Technical
Note describes simultaneous meniscal repair and
temporally guided growth of a torn DLM in valgus
knees to maintain adequate alignment.

Surgical Technique

This technique is indicated for DLM with valgus knee
(Fig 1A), which sometimes involves peripheral tears or
OCD with an open physis (Fig 1 B-D). With the patient
in the supine position, a nonsterile tourniquet is
applied to the proximal thigh of the operated leg. The
usual arthroscopic evaluation is performed using
anteromedial and anterolateral portals (Fig 2 A-C,
Video 1).
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Fig 1. Preoperative images of the right knee
of a 12-year-old boy. (A) The whole-leg
standing radiograph. The preoperative align-
ment parameters are 60% in weight-bearing
line ratio (white line; Mikulicz’s line), valgus
2.4° in the hip-knee-ankle angle, 88° in the
medial proximal tibial angle, and 83° in the
lateral distal femoral angle. (B) The Rosen-
berg view. Translucent areas of the lateral
femoral condyle are visible in this view (white
arrow). (C-D) Magnetic resonance images of
the locked meniscus to the intercondylar
notch and OCD lesion in (C) the coronal view
and (D) the sagittal view. The meniscus is
entirely displaced centrally toward the inter-
condylar notch (C; white arrow). and the
amount of residual meniscus on the periph-
eral site is small (C and D; black arrows).
Signal change in the subchondral bone
without clear lesion margins is visible on the
coronal and sagittal images (C and D; white
arrow heads).

Fig 2. Arthroscopic findings of the right knee viewed from the anterolateral portal in the “figure 4” position. (A) The meniscus is
entirely displaced centrally toward the intercondylar notch (black asterisk). (B) The small amount of the peripheral rim (black
asterisk) bridging to the locked meniscus is confirmed. (C) A probe confirms softening of the cartilage surface without fissuring of

the lateral femoral condyle (black asterisk).
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Fig 3. Reduction and fixation for the shifted
meniscus of the right knee in the “figure-4”
position. (A) Reduction suture with Scorpion
suture passer (Arthrex; white arrow) is passed
with the anterior meniscus (black asterisk)
through anterolateral portal, viewed from the
anteromedial portal. (B) The dual meniscal
repair needles loaded with 2-0 braided poly-
ester sutures (black asterisk) penetrate the
unstable portion of the meniscus through a
cannula positioned in the anteromedial por-
tal, viewed from the anterolateral portal. (C)
Sutures with 2-0 FiberWire (black asterisk)
are passed through the anterior horn by using
a Scorpion suture passer and suture hook
through anterolateral portal, viewed from the
anteromedial portal. (D) Arthroscopic view
from the anteromedial portal after reducing
and fixing the meniscus to its anatomic
position.

Fig 4. Drilling the OCD lesion under fluo-
roscopy of the right knee. To avoid perfo-
rating the physis, the location of OCD is
confirmed by using a 1.5-mm Kirschner wire
(white arrow) through the anterolateral por-
tal with fluoroscopy. (A) The lateral view. (B)
The A-P view. (C) Under arthroscopy viewed
from the anteromedial portal, a Kirschner
wire (white arrow) is inserted from the
anterolateral portal. Intra-articular drilling is
applied to the OCD lesion at 3-mm intervals.
(D) Blood flow from bone marrow (black
asterisk) is confirmed under arthroscopy
viewed from the anterolateral portal. (A-P,
anteroposterior; OCD, osteochondritis
dissecans.)
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Fig 5. Extra periosteal plating with 2 nonlocking screws under fluoroscopic guidance of the right knee. (A) A 2-cm surgical
incision of the medial femoral side is created in the longitudinal direction. (B) A 1.5-mm K-wire (white arrow) is inserted into the
medial extent of the physis under A-P fluoroscopy. (C) Under the lateral fluoroscopic view, the center of the growth plate is
positioned. (D) A 2-hole guided growth plate (white arrow) is placed over the centering K-wire. (E and F) After 2 K-wires are
placed on the proximal and distal holes, the final placement of the plate and the direction of screws are confirmed under the C-
arm in the A-P view (E) and lateral view (F); the plate is in the center of the lateral view to avoid any iatrogenic sagittal plane
deformities. (G and H) Solid screws (4.5 mm) are inserted and provisionally tightened down to the plate in the metaphysis and
epiphysis in the A-P view (G) and in the lateral view (H). (A-P, anteroposterior; F, femoral side; P, patella T, tibial side.)

Reduction sutures are applied using a Scorpion suture
passer (Arthrex, Naples, FL) through the anterolateral
portal (Fig 3A). Inside-out sutures are used to reduce
and fix the meniscus to its anatomic position (Fig 3B).
For the anterior segment of the lateral meniscus, trans-
portal transcapsular sutures® are applied by using the
Scorpion passer and suture hook (CONMED Linvatec,
Largo, FL) (Fig 3 C and D, Video 1). After treating the
OCD lesion (Fig 4 A-D, Video 1), extraperiosteal plating
is subsequently performed with 2 nonlocking screws
under fluoroscopic guidance.” Under a tourniquet, a 2-
cm longitudinal incision is centered over the medial
extent of the physis and oriented along the anatomic
axis of the femur (Fig 5A). After soft-tissue dissection, a
1.5-mm K-wire is inserted into the medial extent of the
physis in the coronal and sagittal planes to guide the
positioning of the center of the growth plate under

fluoroscopic guidance (Fig 5 B and C, Video 1). A 2-hole
guided growth plate (eight-Plate; Orthofix, Lewisville,
TX) is contoured and passed over the wire. The final
placement of the plate and screws is confirmed extrap-
eriosteally under the C-arm in the anteroposterior and
lateral views, with the plate in the center of the lateral
view to avoid any iatrogenic sagittal plane deformities.
After drilling, 4.5-mm cannulated screws are then
inserted and provisionally tightened down to the plate in
the metaphysis and epiphysis (Fig 5D).

Postoperative Management

Patients are immobilized for 1 week using a brace,
limited to a knee range of motion of 0° to 90° for
3 weeks and then allowed partial weight-bearing for
8 weeks. Patients may return to sports at 6 months after
the procedure.
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Table 1. Advantages and Limitations of the Procedure

Advantages Limitations

Allows for the correction of
the valgus knee for juvenile

Need to use a specific plate.
e Only applicable for open

DLM with this plate. physis.

e Compared with traditional e An additional skin incision is
osteotomy, this procedure is needed to put the plate.
technically easy to perform, e The plate needs to be

minimally invasive, and removed after correcting the

associated with less deformity.
morbidity and fewer e Possibility of rebound
complications. phenomenon.

Effective for OCD lesion of
the lateral condyle.

It can be used to treat a
meniscal repair at the same
time.

A surgeon needs only stan-
dard meniscal repair skills
and plating skills.

Possibility of reinjury after
meniscal stabilization.

DLM, discoid lateral meniscus; OCD, osteochondritis dissecans.

Discussion

Discoid saucerization procedures with or without
repair have similar Lysholm scores and International
Knee Documentation Committee scores as nondiscoid
repair procedures and revision rates as those of non-
discoid repair procedures.”” However, total meniscec-
tomy and partial meniscectomy for DLM can change
the lower-limb alignment to valgus (1°-3°) after sur-
gery.'” Cho et al.® reported that arthroscopic surgery for
adult DLM resulted in progression to valgus alignment
and lateral compartment degeneration, compared with
nonoperative treatment and arthroscopic surgery for

Table 2. Pearls and Pitfalls of the Procedure

Pearls Pitfalls

Careful evaluation of intra-
operative plating.

In the sagittal plane, the K-
wire should be inserted into
the center of the growth
plate under fluoroscopic
guidance.

Arthroscopy sometimes
does not detect a stable OCD
lesion.

Fluoroscopic guidance is
important for the drilling.
Caretul stabilization is
needed between the menis-
In the coronal plane, screws cal body and capsule
should be inserted into the without gap.

metaphysis and epiphysis. e Anteriorization is avoided,
For the meniscus, a reduc- which can lead to sagittal
tion suture with Scorpion is plane deformity (i.e.,
needed. recurvatum).

Firm stabilization is needed Caretul observation for cor-
for the meniscus. recting deformity and
Careful drilling is necessary adequate periods to remove
to avoid perforating the the plate must be

physis for a stable OCD determined.

lesion.

OCD, osteochondritis dissecans.

adult non-DLM. In general, valgus malalignment in-
creases the risk of knee osteoarthritis radiographic
progression.'' Thus, DLM with valgus knees should be
considered and treated. Takigami et al.'” report that the
central meniscal shift of the DLM was a predictive factor
for OCD of the lateral femoral condyle and that disap-
pearance of the peripheral part of the meniscus, which
indicates loss of meniscal load transmission, may be the
main cause of OCD. Thus, preserving the peripheral rim
of the meniscal repair is necessary to suppress the
progression of valgus knees and heal OCD.

For valgus alignment, correcting lower-limb mala-
lignment is necessary to improve the load environment
in the lateral compartment. Temporary-guided growth
using a tension band plate is a fixed bridging the physis
using a plate and 2 screws. The interface between the
screw heads and plate enables angular motion of the
screws, which allows continued growth of the rest of
the physis, thereby correcting angular deformities in a
growing child. Compared with traditional osteotomy,
this technique is technically easy, minimally invasive,
and associated with less morbidity and fewer
complications."’

Martay et al.'* described that a weight-bearing line
ratio of 60% tibial width (3° valgus) causes minimal
halved lateral compartment stress, and a weight-bearing
line ratio of 50% tibial width (0° varus/valgus) causes
minimal changes to lateral stress levels. Kumar et al."’
reported that the rate of deformity correction was the
lateral distal femoral angle changed at 0.87°/month in
patients younger than 10 years old. Ko et al.'® reported
that the use of plates and faster correction speed were
positively associated with the rebound phenomenon.
Therefore, we recommend this technique during
adolescence to prevent overcorrection or the rebound
phenomenon.

This report is preliminary. Further follow-up assess-
ments of clinical and radiologic outcomes are necessary to
investigate the long-term effects of this technique.
Nevertheless, this technique should be defined as the ideal
method to preserve the meniscus and to correct knee
deformity in patients with valgus DLM. This method
maintains the meniscal status and decreases the pressure
on the lateral compartment to prevent the progression of
osteoarthritis. The advantages and limitations of our
technique, as well asits advantages and disadvantages, are
summarized in Tables 1 and 2, respectively.
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