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Revision ACL reconstructions & EAP

Lateral tibiofemoral tenodesis or graft
v Little evidence in the literature
(especifially for revision ACLreconstructions):
v Few studies
v No clear indications
v No international consensus
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Revision ACL reconstructions & EAP

Lateral tibiofemoral tenodesis or graft

?

v Type of technique ?
v Short-term morbidity ?
v Decrease pivot shift rate ?
v Decrease rerupture rate ?
v Lateral compartment overload ?
v Tibiofemoral OA ?
v Patellofemoral OA (use of ITB) ?
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Biomechanical principle

Goal:
1. Reduce anterior drawer of lateral
tibia plateau and hence pivot shift
2. Limit internal rotation of the tibia
(protection of ACL reconstruction)
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Technique
Lemaire extraarticular tenodesis

v Fascia lata strip
v Pediculated distally (Gerdy’s tubercle)
v Into femoral tunnel proximally
v Sutured back to itself
v Underneath LCL (DD ALL reconstruction)

LEMAIRE M. Rupture ancienne du ligament croisé antérieur du genou. J. Chir. (Paris), 1967, 93 : 311-320.
LEMAIRE M., COMBELLE F. Technique actuelle de plastie ligamentaire pour rupture ancienne du ligament croisé
antérieur. Rev. Chir. Orthop., 1980, 66: 523 - 525.
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Technique
1980’s & 90’s: high number of studies for primary ACL-R & EAP
v AIT SI SELMI T. Résultats éloignés de la greffe libre du ligament croisé antérieur associée à une plastie de Lemaire. 148 cas avec
un recul minimum de 10 ans.Thèse Med. Lyon, 1995.
v CHASSAING V. La ligamentoplastie palliative (technique de LEMAIRE) pour rupture du ligament croisé antéro-externe. Etude de
44 cas. Rev. Chir. Orthop., Suppl. II, 1980, 66: 93 - 96.
v DRAGANISH L. F., HSIEH Y., REIDER B. Iliotibial band tenodesis : a new strategy for attachment. Am. J. Sports Med., 1995, 23 :
186 - 195.
v DRAGANISH L. F., REIDER B., LING M., SAMUELSON M. An in vitro study of an intra-articular and extra-articular reconstruction
in the anterior cruciate ligament deficient knee. Am. J. Sports Med., 1990, 18 : 262 - 266.
v ENGEBRETSEN L., LEW W. D., LEWIS J. L., HUNTER R. E. The effect of an iliotibial tendesis an intra-articular graft forces and
knee joint motion. Am. J. Sports Med., 1990, 18 : 169 - 176.
v KRACKOW K. A., BROOKS R. L. Optimization of knee ligament position for lateral extra-articular reconstruction. Am. J. Sports
med., 1983, 293 - 302.
v KUROSAWA H., YASUDA K., YAMAKOSHI K., KAMIYA A., KANEDA K. An experimental evaluation of isometric placement for
extra-articular reconstruction of the anterior cruciate ligament. Am. J. Sports Med., 1991, 19 : 384 - 388.
v LEMAIRE M. Résultats de la plastie extra-articulaire palliative de la rupture du ligament croisé antérieur. Rev. Chir. Orthop., 1983,
69 : 278-282.
v NEYRET Ph., PALOMO J. R., DONELL S. J., DEJOUR H. Extra articular tenodesis for anterior cruriate ligament rupture in
amateur skiers. Br. J. Sports Med., 1994, 28 : 31 - 34.
v NOYES F. R., BARBER S. D. The effect of an extra-articular procedure on allograft reconstructions for chronic ruptures of the
anterior cruciate ligament. J. Bone Joint Surg., 1991, 73-A : 882 - 892.
v O’BRIEN S. J., WARREN R. F., WICKIEWICZ T. L., RAWLINS B. A., ALLEN A. A., PANARIELLO R., NELLY A. M. The iliotibial
band lateral sling procedure and its effect on the results of anterior cruciate ligament reconstruction. Am. J. Sports Med., 1991,
19 : 21 - 25.
v SAILLANT G., BOUCHET Th., SALGADO V., BENAZET JP., ROY CAMILLE R. Cure chirurgicale des laxités chroniques
antérieures du genou par plastie extra-articulaire de Lemaire. Résultats à propos de 132 cas. J. Traumatol. Sport , 1988, 5: 67 72.
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Intérêt d’une plastie extra-articulaire dans le traitement des laxités
antérieures chroniques du genou par une autogreffe de tendon rotulien
Étude prospective randomisée d’une série de 100 cas avec 5 ans de recul
Patellar tendon-bone autograft reconstruction of the anterior cruciate ligament for
advanced-stage chronic anterior laxity: is an extra-articular plasty necessary? A prospective
randomized study of 100 patients with five year follow-up

Technique

Y. Acquitter, C. Hulet, B. Locker, J.-C. Delbarre, S. Jambou, C. Vielpeau
Département de Chirurgie Orthopédique et de Traumatologie, CHU de Caen, avenue Côte de Nacre, 14033 Caen Cedex.

ABSTRACT
Purpose of the study

Randomized controlled trial

This prospective randomized study was conducted to analyze the anatomic and functional impact of an extra-articular
lateral plasty associated with patellar tendon-bone autograft in anterior cruciate ligament reconstruction.

Material and methods
A consecutive series of 100 patients with grade II (Noyes classification) chronic anterior laxity confirmed on stress x-rays
were included in the study. All patients had a positive Trillat-Lachman test, a direct anterior drawer at 90° flexion confirmed
on the lateral x-ray, and an instrumental differential laxity greater than 5 mm (manual arthrometry, Medmetric KT1000).
Mean patient age was 27 years (range 16-29 years) and time from the accident to ligamentoplasty was 29 months (range
3-156 months). In the operating theater, the patients were assigned at random to two groups. Group 1 (50 patients)
underwent arthroscopic free patellar tendon-bone autograft reconstruction of the anterior cruciate ligament. In the second
group (50 patients) the same reconstruction was further supported by a lateral extra-articular plasty using the quadriceps
tendon. All patients were followed prospectively. At 58 months follow-up (none of the patients were lost to follow-up) residual
laxity (Medmetric KT1000) was noted and functional outcome was assessed using the IKDC criteria. The Aglietti method
was used to assess the position of the drill holes.

v N = 100

v BPTB & quadriceps strip or BPTB alone

Results

The two groups were strictly identical at inclusion. At last follow-up, the statistical analysis did not reveal any significant
difference between the groups for subjective outcome, joint motion, instrumental residual laxity, meniscal stock, or
radiological changes. The overall IKDC score was A or B in 80% of the patients in group 1 and 88% of the patients in
group 2. Delay to resumed sports activities (about 12 months) was also equivalent in the two groups with a trend towards
lower intensity and sports producing less stress on the knee. A minimally positive pivot test with no effect on stability was
observed in 4 patients in group 1 (intra-articular plasty alone) and in 2 patients in group 2 (intra- and extra-articular plasty).
16% of the insufficient results (IKDC C and D) were related to repeated tears (n = 8, 6 patients in group 1 and 2 patients
in group 2, p = 0.268), and failure (n = 8, 4 in each group) due to defective motion and pain. Repeated tears were strongly
correlated with incorrect drill hole position in the tibia (p = 0.01) or femur (p = 0.024). Despite the stabilization, radiological
remodeling was observed in 31% of the patients in both groups.

v « Big laxities »

v Lachman & Pivot shift +++

Discussion
The results in this consecutive series of patients demonstrated the good results obtained with intra-articular
ligamentoplasy using the mid third of the patellar tendon. The rate of repeated tears or minimally positive pivot tests was
higher in group 1 with intra-articular plasty alone but did not reach statistical significance and was generally related to a
technical error in positioning the autograft, making it difficult to draw any conclusion concerning the anatomic superiority
of mixed plasty.

v > 5 mm SSD Man Max KT 1000

Tirés à part : C. VIELPEAU, à l’adresse ci-dessus.
E-mail : vielpeau-c@chu-caen.fr

v 58 months FU

Acceptation définitive le : 2 avril 2003

v No difference between groups

evier Masson SAS. Tous droits réservés. - Document téléchargé le 01/02/2016 par Centre Hospitalier Luxembourg - (368786)
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Indication

Primary surgery

Revision surgery
60

Intraarticular: 163

Intraarticular: 78

103
18
Intra- & EAP: 26

8

Intra- & EAP: 111 (58%)

n=189
Participating centres: Bordeaux, Brest, Caen, Lyon, Nice, Paris, Versailles, Toulouse
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Knee Surg Sports Traumatol Arthrosc (2012) 20:1565–1570
DOI 10.1007/s00167-011-1765-9
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Revision ACL reconstruction: influence of a lateral tenodesis
Christophe Trojani • Philippe Beaufils • Gilles Burdin • Christophe Bussière •
Vincent Chassaing • Patrick Djian • Frédéric Dubrana • François-Paul Ehkirch •
Jean-Pierre Franceschi • Christophe Hulet • Franck Jouve • Jean-François Potel •
Abderahmane Sbihi • Philippe Neyret • Philippe Colombet

Retrospective, comparative multicenter study
Received: 18 February 2011 / Accepted: 3 November 2011 / Published online: 20 November 2011
! Springer-Verlag 2011

Abstract
Purpose The aims of this article were to report the
objective results of revision ACL reconstruction and to
assess the influence of an associated lateral extra-articular
tenodesis on knee stability and IKDC score.
Methods This study focused on revision ACL reconstruction and was conducted over a 10-year period, from

1994 to 2003 with ten French orthopedic centers participating. The minimum follow-up required was 2 years. To
be included, patients had to be evaluated at follow-up with
the objective International Knee Documenting Committee
(IKDC) scoring system. In 2006, 163 patients met the
inclusion criteria.

C. Trojani (&)
Department of Orthopaedic Surgery and Sports Traumatology,
Service de Chirurgie Orthopédique, L’Archet 2 Hospital,
151 route de St Antoine de Ginestière, 06200 Nice, France
e-mail: trojani.c@chu-nice.fr; trojani@unice.fr
chir-orthopedique@chu-nice.fr

F. Dubrana
Service Orthopédie CHU Cavale Blanche, 29200 Brest, France
e-mail: frederic.dubrana@chu-brest.fr

P. Beaufils
Hôpital A. Mignot, 78157 Le Chesnay Cedex, France
e-mail: pbeaufils@ch-versailles.fr

e-mail: jpfrance@club-internet.fr

v N = 163; min 2 y FU

v 2 groups: ACL-RR & EAP (51%); ACL-RR (49%)
v Various graft types for ACL-RR
v Various extraarticular procedures
J.-P. Franceschi

Hôpital de la Conception, Service Prof Groulier,
v Failure
rate: 15 % ACL-RR
13005 Marseille, France

G. Burdin ! C. Hulet
Département d’Orthopédie, CHU de Caen, Avenue de la
Côte-de-Nacre, 14033 Caen Cedex, France
e-mail: burdin-g@chu-caen.fr
C. Hulet
e-mail: hulet-c@chu-caen.fr
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7 % ACL-RR & EAP

F. Jouve
Clinique St George, av de Rimiez, 06000 Nice, France
e-mail: franckjouve@yahoo.fr
J.-F. Potel
Clinique du Cours Dillon, 1 rue Peyrolade,
31300 Toulouse, France
e-mail: jf.potel@wanadoo.fr
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Table 4 Influence of a lateral tenodesis associated with the intraarticular graft for revision ACL reconstruction on knee stability and
objective IKDC score
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Outcome
Isolated Lemaire
v 6 patients
v No subjective instability
v No pivot shift
v Delayed Lachman
v IKDC :
-2B
-4C
v Telos: > 7 mm SSD
Chassaing V, SFA 2006
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Revision Anterior Cruciate Ligament
1-CReconstruction with Doubled
Semitendinosus and Gracilis Tendons and
21-C,
21-D,Extra-Articular
and 21-E The stripReconstruction
is passed under the lateral collateral ligament (Fig. 21-C). It is then reflected (Fig. 21-D) and
Lateral

Outcome

tension
Gerdy’s tubercle (Fig. 21-E).
Surgical to
Technique

By Andrea Ferretti, MD, Fabio Conteduca, MD, Edoardo Monaco, MD, Angelo De Carli, MD, and Carmelo D’Arrigo, MD
Investigation performed at the Orthopaedic Unit and “Kirk Kilgour” Sports Injury Center, Sant’Andrea Hospital, University
“La Sapienza,” Rome, Italy
The original scientific article in which the surgical technique was presented was published in JBJS Vol. 88-A, pp. 2373-9, November 2006

ABSTRACT FROM THE ORIGINAL ARTICLE
BACKGROUND: The outcome of revision anterior cruciate ligament reconstruction has only rarely been reported. The purpose
of this study was to evaluate the results of revision anterior cruciate ligament surgery with use of an autogenous doubled
semitendinosus and gracilis graft in association with an extra-articular procedure.
METHODS: Between 1997 and 2003, thirty patients underwent a repeat reconstruction of a previously reconstructed torn anterior cruciate ligament with use of a doubled semitendinosus and gracilis graft combined with an extra-articular reconstruction. Primary reconstruction had been done with an autogenous patellar tendon graft in twenty-six patients and with a
prosthetic ligament in four patients; the average time from the primary reconstruction to the revision was five years. Functional outcomes, graft survival, and radiographic outcomes were evaluated at a mean of five years. A graft was considered to have failed when a revision was done or when the side-to-side difference on KT-1000 arthrometer testing was >5
mm and/or the pivot-shift test grade was greater than a trace.
RESULTS: One patient underwent another revision reconstruction because of graft failure at three years postoperatively.
The mean International Knee Documentation Committee (IKDC) subjective knee score for the remaining twenty-nine patients was 84 ± 12 points, and the mean Lysholm knee score was 90 ± 10 points. The side-to-side difference as measured with the KT-1000 arthrometer with maximum manual force was <3 mm in twenty patients (of the twenty-eight who
returned for follow-up), between 3 and 5 mm in six patients, and >5 mm in two patients. The result of the pivot shift examination was normal in fifteen patients, slightly positive in eleven patients, and positive in two patients. Twenty-five percent of the patients showed no radiographic signs of degenerative joint disease.
CONCLUSIONS: Revision anterior cruciate ligament reconstruction with use of an autogenous doubled semitendinosus and gracilis graft combined with an extra-articular procedure provided satisfactory functional outcomes, with a failure rate of 10%.
LEVEL OF EVIDENCE: Therapeutic Level IV. See Instructions to Authors for a complete description of levels of evidence.
ORIGINAL ABSTRACT CITATION: “Revision Anterior Cruciate Ligament Reconstruction with Doubled Semitendinosus and Gracilis Tendons and Lateral Extra-Articular Reconstruction” (2006;88:2373-9).

DISCLOSURE: The authors did not receive any outside funding or grants in support of their research for or preparation of this work. Neither they nor a member of
their immediate families received payments or other benefits or a commitment or agreement to provide such benefits from a commercial entity. No commercial
entity paid or directed, or agreed to pay or direct, any benefits to any research fund, foundation, division, center, clinical practice, or other charitable or nonprofit
organization with which the authors, or a member of their immediate families, are affiliated or associated.
J Bone Joint Surg Am. 2007;89 Suppl 2 (Part 2):196-213 • doi:10.2106/JBJS.G.00310

1-D

Ferretti A, JBJS-A 2007
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Revision Anterior Cruciate
Ligament Reconstruction with
Doubled Semitendinosus and
Gracilis Tendons and Lateral
Extra-Articular Reconstruction

Outcome

BY ANDREA FERRETTI, MD, FABIO CONTEDUCA, MD, EDOARDO MONACO, MD,
ANGELO DE CARLI, MD, AND CARMELO D’ARRIGO, MD
Investigation performed at the Orthopaedic Unit and “Kirk Kilgour”
Sports Injury Center, Sant’Andrea Hospital, University “La Sapienza,” Rome, Italy

v N = 28; av. 5 y FU

Background: The outcome of revision anterior cruciate ligament reconstruction has only rarely been reported. The
purpose of this study was to evaluate the results of revision anterior cruciate ligament surgery with use of an autogenous doubled semitendinosus and gracilis graft in association with an extra-articular procedure.

v Doubled STG graft & EAP

Methods: Between 1997 and 2003, thirty patients underwent a repeat reconstruction of a previously reconstructed
torn anterior cruciate ligament with use of a doubled semitendinosus and gracilis graft combined with an extra-articular
reconstruction. Primary reconstruction had been done with an autogenous patellar tendon graft in twenty-six patients
and with a prosthetic ligament in four patients; the average time from the primary reconstruction to the revision was
five years. Functional outcomes, graft survival, and radiographic outcomes were evaluated at a mean of five years. A
graft was considered to have failed when a revision was done or when the side-to-side difference on KT-1000 arthrometer testing was >5 mm and/or the pivot-shift test grade was greater than a trace.

v IKDC 84 +/- 12; Lysholm 90 +/- 10 pts.

Results: One patient underwent another revision reconstruction because of graft failure at three years postoperatively. The mean International Knee Documentation Committee (IKDC) subjective knee score for the remaining twentynine patients was 84 ± 12 points, and the mean Lysholm knee score was 90 ± 10 points. The side-to-side difference
as measured with the KT-1000 arthrometer with maximum manual force was <3 mm in twenty patients (of the twentyeight who returned for follow-up), between 3 and 5 mm in six patients, and >5 mm in two patients. The result of the
pivot shift examination was normal in fifteen patients, slightly positive in eleven patients, and positive in two patients. Twenty-five percent of the patients showed no radiographic signs of degenerative joint disease.

v KT 1000 man. max. SSD:

3-5 mm: 6

Conclusions: Revision anterior cruciate ligament reconstruction with use of an autogenous doubled semitendinosus
and gracilis graft combined with an extra-articular procedure provided satisfactory functional outcomes, with a failure
rate of 10%.

5 mm:

Level of Evidence: Therapeutic Level IV. See Instructions to Authors for a complete description of levels of evidence.

T

v Pivot shift:

he rate of success of anterior cruciate ligament reconstruction ranges from 75% to 95%1,2, with most patients able to return to their desired daily or sport
activities and regaining knee stability. Although techniques and
options for suitable graft substitutes for use in anterior cruciate

A commentary is available with the electronic versions of this article,
on our web site (www.jbjs.org) and on our quarterly CD-ROM (call our
subscription department, at 781-449-9780, to order the CD-ROM).

< 3 mm: 20 patients

ligament reconstruction continue to improve, failures can occur for many reasons3,4. The prevalence of failure is difficult to
determine because of a lack of uniformity in the definition of a
failure. When failure has been defined as recurrent laxity (sideto-side laxity in excess of 5 mm or a grade 2+ or greater on
pivot shift testing), the reported prevalence has ranged from
10% to 25%5. Very few reports deal with revision anterior
cruciate ligament surgery. While some investigators have reported the results of revision of a failed anterior cruciate lig-

2

15 x normal (53%)
7 x (1+)
2 x (>2+)

v 1 re-tear
v à 10 % failures
crp-sante.lu
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Outcome

v 20 revision ACL-R
v Rotational & sagittal laxity control with navigation
v Group 1: IA fixation first
v Group 2: LT fixation first
Intra- & extraarticular frame
Colombet P, AJSM 2011
crp-sante.lu
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Outcome

v Addition of EAP to single-bundle ACL-RR: no
significant effect on anterior tibial translation and
improved the internal tibial rotation control only at
90° of flexion.
v Load sharing of clinical interest in difficult cases
such as ACL revision surgery, evolved laxities, and
patients doing at-risk sports (eg, high-energy pivot
contact competitors).
Intra- & extraarticular frame
Colombet P, AJSM 2011
crp-sante.lu
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Perspectives

v In the ‘post-ALL era’ extraarticular
procedures regain momentum !

Mitchell I. Kennedy,* Steven Claes,z§ MD, PhD, Fernando Augusto
Freitas Fuso,* MD, Brady T. Williams,* BS, Mary T. Goldsmith,* MSc,
Travis Lee Turnbull,* PhD, Coen A. Wijdicks,* PhD, and Robert F.
LaPrade,*y|| MD, PhD
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Perspectives

KNEE

Combined anterolateral ligament and anatomic anterior cruciate
ligament reconstruction of the knee
James O. Smith1,2 · Sam K. Yasen1,2 · Breck Lord1,2 · Adrian J. Wilson1,2

Knee Surg Sports Traumatol Arthrosc (2015) 23:3151–3156

Received: 27 May 2015 / Accepted: 8 September 2015 / Published online: 19 September 2015
© European Society of Sports Traumatology, Knee Surgery, Arthroscopy (ESSKA) 2015

Abstract Although anatomic anterior cruciate ligament
(ACL) reconstruction is established for the surgical treatment of anterolateral knee instability, there remains a significant cohort of patients who continue to experience postoperative instability. Recent advances in our understanding
of the anatomic, biomechanical and radiological characteristics of the native anterolateral ligament (ALL) of the
knee have led to a resurgent interest in reconstruction of
this structure as part of the management of knee instability.
This technical note describes our readily reproducible combined minimally invasive technique to reconstruct both the
ACL and ALL anatomically using autologous semitendinosus and gracilis grafts. This method of ALL reconstruction
can be easily integrated with all-inside ACL reconstruction,
requiring minimal additional operative time, equipment and
expertise.
Level of evidence V.

Introduction

Although the existence of the anterolateral ligament (ALL)
was first described in anatomic studies over a century ago,
a full appreciation of its functional importance in normal
and sporting activities is still being established [3, 14,
19, 20, 29, 32, 35, 36]. Recent progress has been made in
reconstructing the unstable knee, but this has mainly concentrated on restoring the mechanical constraints of the
cruciate and collateral ligaments, with little consideration
for the potential of the ALL itself as a key supportive structure [5, 26]. Cruciate ligament reconstruction alone can
provide excellent clinical outcomes; however, a significant
proportion of patients continue to suffer from rotational
instability post-operatively, with many patients unable
to return to their pre-injury level of sporting activity [2].
Furthermore, even when the cruciate ligaments are reconstructed anatomically, the procedure does not prevent the
Keywords Knee · Anterolateral ligament (ALL) ·
progression to early secondary osteoarthritis [21]. Although
Anatomy · Reconstruction · Anterior cruciate ligament
its function remains controversial, a new appreciation for
(ACL) · Technique
the existence of the ALL as a distinct anatomic structure
withepicondyle,
the potential to and
conferthe
rotational
to the
knee,
l aspect of the
defined by the lateral femoral
tibialstability
socket
(TS)
has led several groups to advocate refinements to previous
ateral and latposition is defined by a point equidistant between the fibular head
extra-articular ligament reconstruction techniques to more
has been iden(FH) and Gerdy’s tubercle (GT),
11 restore
mm below
the joint
precisely
the kinematics
of thelevel
native knee [8, 15].
It
is
proposed
that
these
procedures,
when used in conjuncFS)*position
is
Adrian J. Wilson
wilsonortho@gmail.com
tion with arthroscopic anatomic anterior cruciate ligament
(ACL) reconstruction, will be particularly beneficial to
James O. Smith
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v In the post-ALL era extraarticular
procedures regain momentum !

v All on primary ACL’s
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was calculated in each identified subtype and compared between
groups with the use of a Chi-square test. Significance was set at
P < 0.05
forsuch
all analyses.
There
is no
thing like a single ACL injury: Profiles of
Original article

Perspectives

ACL-injured

patients

a3. Results
e R. Seil a,b,c,∗ , C. Mouton b,c , A. Lion b,c , C. Nührenbörger a , D. Pape a,b,c , D. Theisen b,c
a a Sports Clinic, clinique d’Eich, Academic Teaching Hospital of the Saarland University Medical Centre, centre hospitalier de Luxembourg, 76, rue d’Eich,
3.1. Age
at ACL injury and gender distribution
Luxembourg,
Luxembourg
ir 1460
b
Sports Medicine Research Laboratory, Luxembourg Institute of Health, 76, rue d’Eich, 1460 Luxembourg, Luxembourg
g c Cartilage Net of the Greater Region Saar-Lor-Lux, Luxembourg, Luxembourg
Among the 365 patients who gave their consent, data were availy
able for 346 patients (359 injuries). The cohort consisted of 222
m- a r t i c l e i n f o
a b25.2
s t r
c tkg/cm2 ) and 124 females
(64%; body mass index:
± a3.6
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G Model
e
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Article (36%;
history:
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of Pages
6
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injury
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±
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±
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±
12, P < 0.01)
(Fig.The
1, aim of this study was to get an image of the
population and treatment decision of an intrahospital registry. Our hypotheses were that patient-specific
II Accepted 16 November 2015
Table 1).
Seil et al.and
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that the percentage
of operated patients
differs
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s Keywords:
Material and methods: Three hundred and forty-six operated and non-operated patients were included
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Age & gender

Activity profile

3

Anterior cruciate ligament
Surgery Table 1
Epidemiology
Distribution of
Registry

from March 2011 to December 2013. Standardized questionnaires allowed for data collection on gender,
age, sports practice and previous ACL injuries. Chi-square tests allowed to compare these parameters
ACL injuries per identified
age groups
and
gender.
between genders
and age
groups.
A cluster analysis was computed to determine profiles of patients with
similar characteristics.
Age group
Results: Three age groups were considered (I: ≤ 20; II: 21–35; III: ≥ 36 years). For males, the highest
frequency of injuries was noted in group II with a greater proportion of injuries compared to females. In
II females were injured than males.
III Before injury, 54% patients were involved in competitive
I
group III, more
sports. Males
were more
likely to be injured
in years
pivoting/contact sports before 35 and females during
21–35
years
≥ 36
≤ 20 years
recreational skiing after 35. Twenty-one percent of the patients had had a previous ACL injury. The
51 (23%)
(50%)treatment was superior
59 (27%)
Males
percentage 112
of surgical
to 80% in patients under 35 years involved in competitive
a
sports, of 60–80%
for those
not involved in46
competitive
35 (28%)
43 (35%)
(37%)a sports and inferior to 60% for patients above 35
Females
years.
a
Discussion:
Systematic
collection allowed
to identify
specific subtypes of ACL-injured patient accordProportion of females significantly
different
thandata
proportion
of males
for this
G Model
ing to gender, age, previous ACL injury and preinjury level of practice. The decision-making process
age group; P < 0.01.
for or against ACL reconstructions at time of presentation depended on these characteristics. ConsiderOTSR-1379; No. of Pages 6
ation of these parameters will serve as a basis for an individualized treatment approach and a better
understanding of patients at risk for ACL injuries.
R. Seil et al. / Orthopaedics & Traumatology: Surgery & Research xxx (2015) xxx–xxx
3.2. Preinjury level of practice
Level of evidence: III.
© 2015 Elsevier Masson SAS. All rights reserved.
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Fig. 1. Distribution of ACL injuries per age category and gender. Age at injury and
Table 1
at surgery
wasinjuries
considered.
Threeof
groups
of patients
were
defined:
I
not age
Prior
to injury,
the majority
patients
were
involved
ingroup
regular
of ACL
per identified
age
groups
and
gender.
Distribution
(≤ 20 years); group II (21–35 years); group III (≥ 36 years).

188
(54%) practiced competitive sports, 124 (36%)
physical activity:Age
group
recreational
sports and 34 (10%) did not
practice
physical
practiced
1. Introduction
feedback
II
III to the physicians in order to improve treatment outI
activity
on
a
regular
basis.
The
distribution
of
the
preinjury
level
comes,
to
detect
thing like a single ACL injury:
patients.
21–35 years
≥ 36 Orthop
yearsunreliable procedures and devices, and to identify
≤ 20 yearsProfiles of ACL-injured
ACLof
injuries
caused
44,619
reconstruction
procedures
in
France
outcome-associated
prognostic factors [8]. However, they rarely
practice was age- and gender-dependent (Fig. 2; P < 0.01). Only
5.11.007
51 (23%)
112 (50%)
59 non-operatively
(27%)
Males
in 2014 (http://www.atih.sante.fr/statistiques-par-ghm-0),
with a
treated ACL-injured patients and thus
include
a
29%
of
aged
over
were
indeliver
competitive
sports
35
43engaged
(35%)a
46an(37%)
tendency
onFemales
thethe
risemales
[1]. This
is(28%)
similar
to 35
many
other
countries
incomplete
picture of the ACL-injured population.
where (males
national
or healthcare-system
specificdifferent
ACL P
registries
Although
notfemales
all patients with an ACL injury need to undergo
younger
than 35
years:
73%;
< 0.01).
Only
a
Proportion
of females
significantly
than
proportion
of 29%
malesof
for
this
successfully
developed
[2–7].
Such
registries
provide
the
line
of
distinction between surgical and non-surgical
have been
surgery,
age
group;
P
<
0.01.
aged over 21 were engaged in competitive sports (females younger
treatment has not clearly been drawn yet [9–12]. The current
than 21 years: 68%; P < 0.01).
treatment decision is based on recommendations of good clini3.2. Preinjury level of practice
∗ Corresponding
author. Sports Clinic, clinique d’Eich, Academic Teaching Hospital
of the Saarland University Medical Centre, centre hospitalier de Luxembourg, 76, rue
d’Eich, 1460 Luxembourg,
Luxembourg.
Prior to
injury, the majority of patients were
E-mail address: rseil@yahoo.com (R. Seil).

3.3. Mechanism and level of sport associated
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cal practice which were developed through the accumulation of
known aboutofhow
surgical expertise [1]. Little is however
Fig. 3. Distribution
thesuch
level of sport inducing the ACL injury per age category
with
the injury
guidelines are put into practice because of a lack of detailed descripand gender.
involved
in
regular
tive data.
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activity:injuries
188 (54%)represented
physical
practiced competitive
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Non-contact
the majority
of(36%)
injuries

at 5 Nm corrected for sex and
body mass
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laxity measurements allow
characterizing personal knee laxity profiles in healthy individuals
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Background: Excessive physiological anterior and rotational knee laxity is thought to be a risk factor for noncontact anterior cruciate ligament (ACL) injuries and inferior reconstruction outcomes, but no thresholds have been established to identify patients
with increased laxity.
Purpose: (1) To determine if the healthy contralateral knees of ACL-injured patients have greater anterior and rotational knee laxity, leading to different laxity profiles (combination of laxities), compared with healthy control knees and (2) to set a threshold to
help discriminate anterior and rotational knee laxity between these groups.

Received: 13 June 2014 / Accepted: 13 August 2014
© European Society of Sports Traumatology, Knee Surgery, Arthroscopy (ESSKA) 2014

Study Design: Case-sectional study; Level of evidence, 3.
Methods: A total of 171 healthy contralateral knees of noncontact ACL-injured patients (ACL-H group) and 104 healthy knees of
control participants (CTL group) were tested for anterior and rotational laxity. Laxity scores (measurements corrected for sex and
body mass) were used to classify knees as hypolax (score \–1), normolax (between 21 and 1), or hyperlax (.1). Proportions of
patients in each group were compared using x2 tests. Receiver operating characteristic curves were computed to discriminate
laxity between the groups. Odds ratios were calculated to determine the probability of being in the ACL-H group.

Abstract
Purpose The aim of this study was to quantify sagittal
and rotational knee laxity profiles taking into account individual influencing factors.
Results: The ACL-H group displayed greater laxity scores for anterior displacement and internal rotation in their uninjured knee
compared with the CTL group (P \ .05). Laxity profiles were different between the groups for the following associations: normolax
Methods Linear regression models were used to deterin anterior displacement/hypolax in internal rotation (6% [ACL-H] vs 15% [CTL]; P = .02) and hyperlax in anterior displacement/
mine which individual characteristics (age, height, body
normolax in internal rotation (27% [ACL-H] vs 10% [CTL]; P \ .01). The laxity score thresholds were 0.75 for anterior laxity and
Figure
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Figure 4. Distribution of scores for internal rotation at 5 N!m
in the healthy control knees (CTL group) and in the contralat-
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individualized care of knee diseases and injuries. These
results contribute to the understanding of knee laxity and
throw the basis for prevention strategies and improvement
of treatment outcomes in injuries and diseases.
Level of evidence Case series with no comparison groups,
Level IV.
Keywords Anterior knee laxity · Rotational knee laxity ·
Knee laxity profiles

Introduction
Defining physiological knee laxity, i.e. the natural knee laxity of non-symptomatic and non-traumatic individuals, is
a complex issue because of the wide variety of individual
anatomical properties of each knee joint. Laxity has been
considered to play a role in the development of knee osteoarthritis (OA) [25] and the occurrence of primary non-contact anterior cruciate ligament (ACL) injuries [22], secondary knee injuries [15] as well as worse ACL reconstruction
outcomes [4, 8]. It has been shown that patients with hyperextension displayed better stability with a patellar tendon
graft compared to a hamstrings tendon graft [9]. However,
no data are available on physiological knee laxity. Therefore, establishing individual knee laxity profiles may be
helpful to improve the prognostic and therapeutic criteria
for primary and recurrent knee injuries and diseases.
Sagittal knee laxity measurements are widely used in
the context of ACL injuries diagnosis [23] and reconstruc-

Fig. 6 Distribution of laxity profiles expressed in percentage (%).
Decreased: laxity score <−1, normal: laxity score between −1 and
1, increased: laxity score >1. ATD200: anterior
displacement
Seil tibial
R, OTSR
2016
at 200 N, IR5: internal rotation at 5 Nm, ER5: external rotation at
519Nm. Knee laxity profiles: green—normal for all three directions,
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Outcome
3 categories of ACL revision patients
60 % ² Similar to primary ACL-R
(correct anatomic position, good quality bone, limited associated injuries)

30 % ² More limited but still encouraging

(complex multiligament instabilities, major cartilage lesions, limited quality bone stock,
long standing symptoms of instability and pain)

10 % ² Salvage procedure, limited-goal surgery

(associated osteotomies or meniscus transplantations may be required)

Feucht MJ, KSSTA 2014
Shelbourne KD, AJSM 2014
Sonnery-Cottet B, AJSM 2014
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Conclusions
EAP in ACL revisions

² Little science
² EA tenodesis has an effect on pivot shift control
² No effect on AP translation
² Effect on internal rotation at 90° of flexion
² Effect on ACL protection ?
² Side effects ?
² Tenodesis or ALL reconstructions ?
² Better differentiation of patients with ACL reinjuries !
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