
T

N
l

A
A
a

b

T
c

d

e

A
R
A

K
K
M
A
A
R

1

p
e
r
o
b
a
p

c
a
f
s

2

h
a

1

Orthopaedics & Traumatology: Surgery & Research 105 (2019) 1115–1118

Contents lists available at ScienceDirect

Orthopaedics  &  Traumatology:  Surgery  &  Research

jou rn al homepage: www.elsev ier .com

echnical  note

on  anatomic  reinsertion  after  amputation  of  the  anterior  horn  of  the
ateral  meniscus

lejandro  Espejo-Reinaa,∗,  María  Prado-Novoab,  María  Josefa  Espejo-Reinac,
bel  Gómez-Cáceresd,  Jaime  Dalla  Rosa-Nogalese, Alejandro  Espejo-Baenaa

Clínica Espejo, Paseo Reding 9, 1◦ C, 29016 Málaga, Spain
Biomechanics Laboratory, Department of mechanical engineering, University of Málaga, C/Doctor Ortiz Ramoz s/n., Escuela de Ingenierías, Campus
eatinos, 29071 Málaga, Spain
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Anatomical  reinsertion  is the optimal  treatment  for meniscal  root  injuries.  However,  in  chronic  settings,
tissue  fraying  of  the  meniscal  root may  impede  it.  This  study  describes  a salvage  technical  procedure
eywords:
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nterior lateral meniscal root

performed  in  3  cases  of  chronic  anterior  root  avulsion  of  the  lateral  meniscus  with  profuse  tissue  degen-
eration in  which  remnant  debridement  resulted  in  amputation  of  the  root.  Reinsertion  of  the meniscus
at  the  remaining  healthy  tissue  was  performed  using  an  all-inside  anchoring  technique.

© 2019  Elsevier  Masson  SAS.  All  rights  reserved.
rthroscopy
einsertion

. Introduction

Anterior roots of the menisci have been poorly studied com-
ared to the posterior ones. They bear the highest loads in full
xtension [1], where they might have higher risk of tear. Ante-
ior horn of the lateral meniscus (AHLM) accounts for a 27.9%
f the lateral meniscus tears [2]. The injury to the anterolateral
ony attachment significantly increases peak pressure in lateral
nd medial compartments. These findings bring up the need to
reserve a bony insertion on the anterior end of the meniscus.

This study aims to describe a non-anatomical salvage techni-
al procedure for 3 cases with complete chronic avulsion of the
nterior root of the lateral meniscus (ARLM) with profuse tissue
raying in which remnant debridement resulted in amputation of
uch structure (Figs. 1 and 2).

. Technique
The patient is positioned supine, with the limb in a leg
older with a tourniquet, and the knee flexed 90◦. Anterolateral
nd anteromedial arthroscopic portals are employed. The torn
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frayedARLM is then debrided (Fig. 3, 3A and video), resulting in
a disconnection of the ARLM from the remnant lateral menis-
cus (Fig. 3B). The bulk of the meniscal tissue being intact, a
“salvage procedure” can be carried out: a non-anatomic tibial
reinsertion of the AHLM is performed at the healthy end of the
meniscus. An anchor (3.5 mm TwinLoop FLEX, Stryker, Mahwah,
NJ, USA in 1 case; 2.3 mm Iconix, Stryker, Mahwah, NJ, USA in
2 cases [video]) are inserted in the tibial edge underlying the
healthy end of the AHLM via the anterolateral portal (Fig. 3C).
The AHLM is pierced with a no 16 abbocath needle with a no 1
nylon monofilament threaded (Fig. 3D), in cranio-caudal direction,
5 mm  far from the edge of the healthy end of the meniscal tissue,
via the anterolateral portal, forming a loop with the monofila-
ment thread after abbocath removal (Fig. 3E). One of the ends of
the anchor’s threads is inserted through the monofilament loop
(Fig. 3F) and is pulled until the anchor’s thread comes out of
the joint. The same procedure employed with the second end
of the suture: both threads are embraced inside the joint with
a finger-tip pincer and take out of the joint together, avoiding
soft tissue impingement (Fig. 3G). Both threads are knotted using

a knot pusher to fix the healthy end of the AHLM. A second
anchor’s thread is used in the same manner to obtain a dou-
ble knot fixation. Finally, the stability is checked using a probe
(Fig. 3H).

https://doi.org/10.1016/j.otsr.2019.04.007
http://www.sciencedirect.com/science/journal/18770568
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ig. 1. A schematic drawing shows the result of the technique, with reinsertion of
he anterior horn of the lateral meniscus with two  knots after amputation of the
nterior root.

Immediate full range of motion is allowed. The patients are kept
n crutches for 6 weeks, with a non-weight-bearing period of 2
eeks and partial weight-bearing during the following 4 weeks.

. Patients and results

Three patients were enrolled retrospectively. They had tender-

ess in the lateral joint line and locking and instability sensation
ithout clear traumatic history (only 1 of the patients had under-

one previous AHLM meniscectomy. MRI  findings concomitant
hondral lesions and their treatment are summarized in Table 1.

ig. 2. T2 weighted MRI. A. Sagital view of case 1: rarefaction of the anterior horn of the
he  meniscus (arrow).
y: Surgery & Research 105 (2019) 1115–1118

One patient underwent a femoral varus osteotomy.
The patients underwent clinical review at a minimum of 2-year

follow-up, showing pain release and abscense of knee instability
nor locking sensation. Lysholm (mean increase of 46.33 points),
KOOS (mean increase of 47 points) and Tegner (one patient
increased his activity level and the 2 remaining mantained it)
tests were used for evaluation (Table 2); weight-bearing X-rays
and MRI  were taken at follow-up: no increasing meniscal extru-
sion was  found on MRI, nor arthritic progression (two patients had
no arthritis and the remaining one had a Kellgren-Lawrence grade
II).

4. Discussion

The main finding of this study was that a non-anatomic
AHLM reinsertion resulted in good clinical outcomes in the short
term.

Detachment of the ARLM increases the peak pressure in
both knee compartments [3]; furthermore, it may contribute
to the misfunction of the anterior intermeniscal ligament [4],
changing knee biomechanics and damaging the cartilage (our 3
cases presented chondral lesions: 2 focal and 1, general arthritic
changes).

Treatment options for ARLM tears include partial menis-
cectomy [5] or anatomical reinsertion [6]. In the 3 cases
presented, a non-anatomic reinsertion was  decided to try to
keep the meniscal function; furthermore, it may also restore
the anterior intermeniscal ligament function [4] and would
avoid or delay degenerative changes [7] in both compartments
[3].

As far as posterior root tears are concerned, it is known a non-
anatomic reinsertion of the posterior meniscal roots alters meniscal
function [8,9]. However, it is still better than meniscectomy so rein-
sertion of the AHLM would be justified as a salvage procedure,
and can provide short-term good outcomes as with the present
technique.

As a limitation, few patients were enrolled. One of the

patients underwent a femoral varus osteotomy, which may
be enough to relief pain; however, locking and instability
sensations might be difficult to control with the osteotomy
alone.

 lateral meniscus of the right knee (arrow). B. Coronal view of case 3: extrusion of
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Fig. 3. Arthroscopic view of the reinsertion of the anterior horn of the lateral meniscus (AHLM) (right knee; arthroscope through the anteromedial portal). A. Debridement
of  the degenerated meniscus with a shaver (red dot). B. Reduction of the remnant meniscus after tissue debridement, using a grasper (white dot), at the healthy end of
the  menicus (black arrow). C. Insertion of the anchor through the anterolateral portal (3.5 mm TwinLoop FLEX, Stryker, Mahwah, NJ, USA). D. Monofilament traction thread
passed  through the AHLM. A pincer retrieves the suture. E. Resultant loop of the monofilament traction thread passed through the AHLM. F. One end of the suture thread of
the  anchor (green arrow) is inserted through the monofilament traction thread (blue arrow). G. Both ends are retrieved together through the anterolateral portal to avoid
soft  tissue impingement. H. Both threads are sutured at the healthy end of the meniscus (black arrow), which is pointed out with a probe (black dot). Red arrow: anatomical
insertion site of the anterior root of the lateral meniscus. LFC: lateral femoral condyle; LM: lateral meniscus; LTP: lateral tibial plateau. *: Healthy end of the AHLM. **:
Chondral lesion on the lateral femoral condyle.
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Table  1
Demographic and associated lesions data.

Age Gender MRI findings in ARLM Associated lesions Treatment of
associated lesions

Patient 1 47 Female Rarefaction of the
ARLM

Grade IV chondral
lesion in the femoral
condyle (1.5 cm2)

Microfractures

Patient 2 48 Female Rarefaction of the
ARLM

Grade IV chondral
lesion in the lateral
tibial plateau (1 cm2)

Microfractures

Patient 3 32 Male Abscense of the ARLM
Meniscal extrusion

Kellgren-Lawrence’s
grade 2 arthritic
changes
Meniscectomy of the
ARLM 7 years earlier
Genu valgus

Femoral varus
osteotomy

ARLM: anterior root of the lateral meniscus.

Table 2
Clinical results: Lysholm, Tegner and KOOS tests.

Tegner Lysholm KOOS

Preop Postop Preop Postop Preop Postop
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Case 1 4 5 3
Case  2 5 5 4
Case  3 5 5 4

. Conclusions

The non-anatomic reinsertion of the AHLM is a simple salvage
rocedure for cases of ARLM amputation that provides satisfactory
linical outcomes after 2-year follow-up preserving the meniscal
emnant.
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