
 http://ajs.sagepub.com/
Medicine

The American Journal of Sports

 http://ajs.sagepub.com/content/44/10/NP58
The online version of this article can be found at:

 
DOI: 10.1177/0363546516669314

 2016 44: NP58Am J Sports Med
Turnbull, Lars Engebretsen and Robert F. LaPrade

Jason M. Schon, Gilbert Moatshe, Alex W. Brady, Raphael Serra Cruz, Jorge Chahla, Grant J. Dornan, Travis Lee
Response

Anatomic Anterolateral Ligament Reconstruction Leads to Overconstraint at Any Fixation Angle:
 
 

Published by:

 http://www.sagepublications.com

On behalf of:
 

 American Orthopaedic Society for Sports Medicine

 can be found at:The American Journal of Sports MedicineAdditional services and information for 
 
 
 

 
 http://ajs.sagepub.com/cgi/alertsEmail Alerts: 

 

 http://ajs.sagepub.com/subscriptionsSubscriptions:  

 http://www.sagepub.com/journalsReprints.navReprints: 
 

 http://www.sagepub.com/journalsPermissions.navPermissions: 
 

 What is This?
 

- Sep 30, 2016Version of Record >> 

 by guest on October 3, 2016ajs.sagepub.comDownloaded from  by guest on October 3, 2016ajs.sagepub.comDownloaded from 

http://ajs.sagepub.com/
http://ajs.sagepub.com/content/44/10/NP58
http://www.sagepublications.com
http://www.sportsmed.org
http://ajs.sagepub.com/cgi/alerts
http://ajs.sagepub.com/subscriptions
http://www.sagepub.com/journalsReprints.nav
http://www.sagepub.com/journalsPermissions.nav
http://ajs.sagepub.com/content/44/10/NP58.full.pdf
http://online.sagepub.com/site/sphelp/vorhelp.xhtml
http://ajs.sagepub.com/
http://ajs.sagepub.com/


Thais D. Vieira, MD
Curitiba, Brazil

Mathieu Thaunat, MD
Lyon, France

Address correspondence to Bertrand Sonnery-Cottet, MD (email:

sonnerycottet@aol.com).
One or more of the authors has declared the following potential

conflict of interest or source of funding: B.S-C. and M.T. are

consultants with Arthrex.

REFERENCES

1. Anderson AF, Snyder RB, Lipscomb AB Jr. Anterior cruciate ligament

reconstruction: a prospective randomized study of three surgical

methods. Am J Sports Med. 2001;29(3):272-279.

2. Noyes FR, Barber-Westin SD. Treatment of meniscus tears during ante-

rior cruciate ligament reconstruction. Arthroscopy. 2012;28(1):123-130.

3. O’Brien SJ, Warren RF, Wickiewicz TL, et al. The iliotibial band lateral

sling procedure and its effect on the results of anterior cruciate ligament

reconstruction. Am J Sports Med. 1991;19(1):21-24; discussion 24-25.

4. Olsson O, Isacsson A, Englund M, Frobell R4. Epidemiology of intra- and

peri-articular structural injuries in traumatic knee joint hemarthrosis—data

from 1145 consecutive knees with subacute MRI [published online June

29, 2016]. Osteoarthritis Cartilage. doi:10.1016/j.joca.2016.06.006.

5. Schon JM, Moatshe G, Brady AW, et al. Anatomic anterolateral liga-

ment reconstruction of the knee leads to overconstraint at any fixation

angle [published online July 12, 2016]. Am J Sports Med. doi:10.1177/

0363546516652607.

6. Sonnery-Cottet B, Thaunat M, Freychet B, et al. Outcome of a com-

bined anterior cruciate ligament and anterolateral ligament reconstruc-

tion technique with a minimum 2-year follow-up. Am J Sports Med.

2015;43(7):1598-1605.

7. Stephen JM, Halewood C, Kittl C, Bollen SR, Williams A, Amis AA.

Posteromedial meniscocapsular lesions increase tibiofemoral joint.

Am J Sports Med. 2016;44(2):400-408.

8. Strum GM, Fox JM, Ferkel RD, et al. Intraarticular versus intraarticular

and extraarticular reconstruction for chronic anterior cruciate ligament

instability. Clin Orthop Relat Res. 1989;245:188-198.

9. Yamaguchi S, Sasho T, Tsuchiya A, Wada Y, Moriya H. Long term

results of anterior cruciate ligament reconstruction with iliotibial tract:

6-, 13-, and 24-year longitudinal follow-up. Knee Surg Sports Trauma-

tol Arthrosc. 2006;14(11):1094-1100.

Anatomic Anterolateral
Ligament Reconstruction
Leads to Overconstraint at
Any Fixation Angle: Response

DOI: 10.1177/0363546516669314

Authors’ Response:
We thank Drs Sonnery-Cottet et al for their great inter-

est in our research regarding the biomechanical effect of
graft fixation angle on knee joint kinematics for anatomic
anterolateral ligament (ALL) reconstruction in the setting

of a combined anterior cruciate ligament (ACL) reconstruc-
tion.11 Undoubtedly, there is still more to learn about how
to best reconstruct an ACL tear to improve patient func-
tion. In fact, debate continues as to whether the ALL has
a primary role, or even an important secondary role, in
controlling the kinematics that lead to increased anterolat-
eral rotatory motion during the pivot-shift test, and further
studies are needed to validate this role.

Currently, the literature provides no consensus regard-
ing the tension force applied during ALL graft fixation, and
a wide range of tensioning forces have been reported in bio-
mechanical studies of ALL reconstruction.9,13 Nitri et al9

fixed the graft at 75� of flexion with 88 N of applied ten-
sion. They reported that the addition of an ALL reconstruc-
tion to an ACL reconstruction, in the setting of combined
ALL and ACL deficiency, significantly improved rotatory
stability. However, nonsignificant (likely due to sample
size) overconstraint compared with the intact state
observed at high flexion angles raised concern for the
authors. Spencer et al13 applied ‘‘minimal’’ tension during
ALL graft fixation at 70� of flexion. They demonstrated
that an ALL reconstruction performed with this tension
had no significant effect on reducing rotatory laxity com-
pared with the sectioned states. Thus, it is clear that min-
imal tension during tightening of an ALL graft is not
sufficient as an operative tensioning protocol.

The purpose of our study was to evaluate the effect of
graft fixation angle; therefore, all other factors (graft
choice, tension, reconstruction order, femoral tunnel loca-
tion) that could have potentially influenced our results
were held constant. We acknowledged in our discussion
that other potential variables were not investigated in
this study, and we recognized this as a limitation. There-
fore, it was not our purpose to determine a possible effect
of varying graft tension, and we cannot speculate what
effect it may have potentially had on our results. Further
biomechanical investigation into the effect of different ten-
sion forces on knee joint kinematics at the time of graft fix-
ation during ALL reconstruction is necessary to answer
this question with certainty.

Our study demonstrated that the combined ACL and ALL
reconstruction resulted in 1� to 3.7� of rotational overcon-
straint compared with the intact state, depending on fixation
and flexion angle. However, the clinical implications of this
finding can be challenging to ascribe with certainty because
tightness of the grafts can result in either laxity, rupture,
or altered tibiofemoral contact mechanics, the latter of which
has been proposed to lead to osteoarthritis over time.12

In a recent systematic review of biomechanical studies of
lateral extra-articular tenodesis (LET) procedures, Slette
et al12 reported that in the ACL-deficient knee, LET proce-
dures overconstrained the knee and restricted internal tib-
ial rotation when compared with the native state. In
addition, LET procedures were reported to significantly
reduce intra-articular graft forces during anterior tibial
loading. The reduction of intra-articular graft forces can
theoretically explain the low failure rates that are reported
in the literature, but, unfortunately, these time zero studies
cannot measure or provide the deleterious effects that over-
constraint can cause over time (eg, 5, 10, or 20 years).2

NP58 Letter to the Editor The American Journal of Sports Medicine

 by guest on October 3, 2016ajs.sagepub.comDownloaded from 

http://ajs.sagepub.com/


The clinical effects of overconstraining the knee joint
can be best evaluated by long-term follow-up studies. In
a systematic review by Hewison et al,4 the included studies
had an ‘‘unclear’’ to ‘‘high’’ risk of bias for most articles
when evaluated with the Cochrane Collaboration tool.
The meta-analysis of the studies demonstrated a statisti-
cally significant difference for the pivot-shift test in favor
of ACL reconstruction with LET; however, no difference
was reported between the groups for International Knee
Documentation Committee scores and KT-1000/KT-2000
arthrometer measurements.4

Controlled laboratory studies, by nature, do not fully rep-
resent the complexity of injuries observed clinically. Although
isolated ACL tears are recognized to be a rare phenomenon
and concomitant injuries are often present,10 an ACL rupture
constitutes the single constant variable across injury patterns
and therefore was chosen for our protocol. We believe that
controlled laboratory studies can best isolate the parameters
of interest to avoid the noise of accounting for many factors
in a multifactorial model. We recognize that this serves as
an inherent limitation to most biomechanical studies; how-
ever, we believe that controlled laboratory studies are of
high clinical value and have helped many surgeons improve
their clinical practice and have clearly led to improved patient
care.1,3,5,7,8 Biomechanical investigations of anatomic proce-
dures have consistently formed the foundation for future clin-
ical studies and have been crucial for the validation and
advancement of surgical techniques and reconstructions.

Further research is needed on the anterolateral corner
of the knee in order to define the anatomic considerations,
to describe the biomechanical role of each structure and
the intricate interplay between structures in controlling
knee kinematics, and to evaluate the long-term clinical
outcomes of reconstructions using well-designed random-
ized controlled studies.6 Through such research, the clini-
cal indications for anterolateral reconstructions and
procedures will be more clearly defined. This will require
a combined effort from both the orthopaedic and research
communities, and we encourage other research groups to
investigate the variables discussed in our study to help
answer the questions regarding rotational knee instability.
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