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Technical Note

Arthroscopic Lateral Meniscus Root Repair With Soft Suture
Anchor Technique

(Nt Pm.x“athapurxkl M.D., Somsak .'Kuptn,i'rar,saikul, M.D., and
- Kitiphong fKongrukgreatiyoi, M.D.

Abstract: Meniscus root tear leads to circumferential hoop tension loss and increases femorotibial contact force, which
Causes irreversible cartilage degeneration. Biomechanical studies have shown that meniscus root repair provides better
femorotibial contacr force than meniscectomy. Many techniques for meniscus root repair have been published in recent
years. The soft suture anchor is widely used in the glenoid labral repair. It is a small, low-profile, soft anchor. This article
presents a new and simple technique of lateral meniscus root repair using the small soft anchor, which results in an
anatomic and more vertical anchor position. It avoids instrument-related complications, such as cartilage delamination,
material reaction, metal retention, and hard suture anchor pullout.

he attachment of the posterior horn. of the Surgical Technique

meniscus is essential to maintain meniscal func- We prefer placing the patient gupine on the operat'mg
tion by circumferential hoop tension and to prevent  paple. The lareral post controls the hip rotation, and the
extrusion of the meniscus. If a complete transection foot rests against a distal support that maintains the
-of the circumferential fibers occurs in the case of knee at 90° of flexion. (Fig 1). A tourniquet is usually
the meniscus root tear, the biomechanical function-. - used if not Cljnjca”y contraindicated. General arthro-
of the meniscus is lost. The femorotibial contact scopic examination is routinely carried out through the
pressure in the knee with meniscectomy is higher  gsrandard anterolateral and anteromedial portals.
than that in the knee with meniscus- root repair, If a posterior root tear of the lateral meniscus is found,

which then results in degenerative changes.of the e create a high accessory anteromedial portal. The Q3

knee. Anatomic meniscus root repair is 1 of the knee is placed in the fully flexed position on the oper-
important factors that affects femorotibial force ating table. In this position the distal femur is glided
pressure.' Many meniscus root tear repair techniques  posteriorly by the rollback mechanism, allowing a clear
have been published over the years, such as the approach for the anatomic footprint of the posterior
pullout suture repair and suture anchor repair.>” The oo of the lateral meniscus (Fig 2, Video 1). The curved
JuggerKnot 1.4 anchor (Biomet Sports Medicine, guide sleeve (Biomet Sports Medicine) is passed
Warsaw. IN) is a small, low-profile, soft anchor through the high accessory anteromedial portal (Fig 3).
commonly used in labral repairs of the shoulder. We The tip of the guide sleeve is placed on the anatomic
created a new icchnique for lateral meniscus 00t footprint. A 1.4-mm-diameter flexible drill bit (Biomet
repair with the soft anchor. Sports Medicine) is used to create a pilot hole through
the curved guide sleeve. A JuggerKnot 1.4 anchor is
inserted through the guide and into the hole. The
: surgeon performs light tapping with a mallet to fully
From the Department of Orthopaedics, Queen Savang Vadhana Memorial seat the anchor into the bone. The surgeon releases the

L . S
Hospual. Chonburi. Thailand. o ) ) suture from the handle and pulls on both sutures to set
The authors report that they have no conflicts of interest in the authorship the anchor

and publication of this article L ) .
Received June 3. 2013: accepted July 11, 2013. The knee position is changed to the figure-of-4 posi-

Address correspondence o Niti Prasathaporn, M.D., Department of  tion, which opens up the lateral compartment. The 90°
Orthopaedis. Queen Savang Vadhana Memorial Hospital, Chonburi, curved suture hook (SuturelLasso; Arthrex, Naples, FL)
Thailand. £-mal: nprasathaporn@gmail com ) is passed through the standard anteromedial portal.

© 2013 vy the Arthroscopy Association of North America One-third of the peripheral portion of the torn

2212-6287113364/836.00 ] ) _ _ to
http41dx 40i.079/10.1016/] ears.2013.07.008 . e meniscus is hooked from the femoral side to the tibial
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Fig 1. The right knee, set in the position of 90° of flexion on
the operative table, is maintained with the distal foot support
and lateral post. The standard anteromedial (AM) portal, high
accessory anteromedial (AAM) portal, and standard antero-
lateral (AL) portal are marked.

side (Fig 4A). The malleable passing wire, which is
already loaded into the suture hook, is advanced. The
tibial side of the passing wire is retrieved through the
high accessory anteromedial portal with a suture
retriever. The strarid of the anchor suture, which is
passed into the loop end of the passing wire, is pulled
through the meniscus with the shuttle relay technique
(Fig 4B). The other strand of the anchor is passed
through one-third of the central portion of the
meniscus with the same technique. A knot is pushed
down under adequate reduction and tension (Fig 5).
After the meniscus repair is finished, the ACL is
reconstructed with soft-tissue graft if ACL deficiency is
found. A compression dressing is applied. Advantages,
tips and pearls, and limitations of the procedure are
further described in Table 1. '

Postoperative Protocol

The paticat should be encouraged to perform active
quadriceps exercises on the first postoperative day.
Passive knee flexion to no more than 60° is allowed in
a hinged knee brace. The patient increases to 90° of
knee (lexion after 2 weeks. Non—weight-bearing
ambulation is restricted, and then partial to full weight-
bearing ambulation is allowed after 6 to 8 weeks. Full
flexion, squatting, and return to sports are allowed after
6 months.

[ N. PRASATHAPORN ET AL.

Fig 2. The rollback mechanism occurs when the knee is placed
in the fully flexed position. This position makes the tibia shift
anteriorly and allows for a clear approach to thé anatomic
footprint for the posterior root of the lateral meniscus.

Discussion
The functions of the meniscus are joint load distri-
bution, force absorption, and circumferential hoop

tension. A posterior root tear of the meniscus causes Q¢

a loss of biomechanical function, which then results in
degenerative changes of the knee. Femorotibial contact
pressure after a meniscectomy is higher than the
contact pressure after a meniscus root repair, which still
does not restore the biomechanical function back to the
normal level. Achieving an anatomic meniscus root
repair is 1 of the important factors affecting femorotibial
force pressure. The study of Starke et al.! has shown an
increase in the conversion of femorotibial loads into
circumferential tension in the non—anatomically

repaired meniscus. Many techniques for meniscus root Q7

tear repair have been developed in recent years.
Lee et al.? published 2-year follow-up results on the
repair of posterior root tears in the medial meniscus.

Fig 3. Curved drill guide sleeve and flexible drill bit, which
are used to’place the more vertical soft anchor through the

. high anteromedial portal.
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LATERAL MENISCUS ROOT REPAIR

Fig 4. (A) After the soft anchor is seated into the bone, the
suture hook, which is loaded with the malleable wire loop, is
placed through the standard anteromedial portal. The
meniscus is hooked in the vertical direction. The surgeon then
retrieves the loop end of the malleable passing wire and 1
strand of the anchor suture through the high accessory
anteromedial portal. (B) The strand of the anchor suture,
which is passed into the loop end of the passing wire, is pulled
through the meniscus with the shuttle relay technique.

They used the arthroscopic pullout suture repair tech-
nique. All patients were able to retuin to their normal
or nearly normal preinjured activity level. At second-
look arthroscopy. all of the repaired menisci had healed
completely without additional chondral lesions. Kim
et al.” reported on arthroscopic suture anchor repair of
posterior root tears of the medial meniscus compared
with pullout suture repair. For the suture anchor
technique, they passed the suture anchor through the
high posteromedial portal for arichor placement in
a more vertical position. The International Knee

Fig 5. The suture is tied. closing the gap between the -

meniscus and its footprint.

Table 1. Advantages, Tips and Pearls, and Limitations

Advantages

Familiar approach from anterior portals to repair posterior root
tear of lateral meniscus into anatomic footprint

More vertical placement of soft anchor

Less risk of chondral damage with low-profile soft suture anchor

Tips and pearls

The fully flexed knee position allows for a clear approach to the
anatomic footprint of the lateral meniscus.

Decorticate the footprint to increase the healing rate.

Use the malleable drill bit and curved guide sleeve through the
high accessory anteromedial portal to achieve a more vertical soft
anchor position.

To open up the lateral compartment, turn the knee position to the
figure-of-4 position.

The anteromedial portal should be created as low as possible to
easily pass the suture hook to the posterior root of the lateral

' meniscus.
Limitations

In the knee with a normal ACL, this technique may be more

difficult because of narrowing of the working space.

Documentation Committee, Lysholm, and Hospital for
Special Surgery functional scores showed statistically
significant postoperauve improvements in pain, lock-
ing, and giving way. However, there were no statisti- Q3
cally significant differences between the preoperative
and postoperative groups on radiographic evaluation
and in cartilage degeneration.

The JuggerKnot 1.4 anchor is a low-protile. soft

“anchor that is usually used in the case of glenoid labral

repair. The highest mean tension (60.1 £ 20.2 N) of the
repaired medial meniscus. root is generated with
internal rotation, -a 500-N load, and 90° of flexion.? A
biomechanical study .measuring the tensile force for
vertical repair of a longitudinal tear of the lateral
meniscus has shown that the combined mean force
generated by flexion and rotation is between 0.5 and
4.1 N on the repaired site.® A biomechanical study has
also shown that the mean pullout force of the Jugger-
Knot anchor is 239.1 + 30.2 N,'® which is at least 3
times stronger than the highest mean tension of the
medial meniscus root repair and is rigid enough for
a longitudinal tear of the lateral meniscus.

Our technique for posterior root repair of the lateral
meniscus uses the high accessory anteromedial portal,
curved drill guide sleeve, and flexible drill bit to place
a more vertical soft anchor at the anatomic footprint for
the posterior root of the lateral meniscus. The approach
through the anterior side portal is easy to perform. The
knee should be fully flexed to achieve the rollback
mechanism for a clear view of the footprint. In the case
of an ACL tear, which usually occurs with a meniscus
tear, there is more available space to repair the
meniscus root tear.. The anatomic root attachment

- re-creates nearly normal circumferential tension of the

meniscus, which avoids irreversible cartilage degener-

‘ation sequentially.
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Date : 7™ August 2013

Mr Somsak Kuptniratsaikul
Passport # : W949327
Thailand

Dear Sir,

RE : Invitation To International Knee Meeting In Prague, Czech Repﬁb!ic

We, Biomet SEA Sdn Bhd would like to invite Mr Somsak Kuptniratsaikul to an International
Knee Meeting in Prague on 11™ Sept to 14™ Sept 2013. The training would be held in Hilton
Prague Hotel located at Pobrezni 1 Prague, 18600, Czech Republic.

| look forward to meet you for the meeting in 2 months time.
Thank You

Yours Sincerehger S~$_
/ M\ | |
N\ .
PN 4
\ KN

Je?flrMeoh
General Manager — Biomet SEA Sdn 8hd

Biomet S.E.A Sdn. Bhd. (sasssa.m)
Unit 12-7, Menara 1 MK, Kompleks 1 Mont Kiara, No. 1, Jalan Kiara, Mont Kiara, 50480 Kuala Lumpur. Malaysia.
Tel : +603<6201 0393/1417, +603-6211 7778 Fax:+603-62117778






