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consensus has crystallized around the notion that optimal 
clinical outcomes may be most closely related to the restora-
tion of rotary knee stability. Perhaps somewhat ironically, we 
now find ourselves in a similar time to that of Slocum and 
Larson, who were among the first in 1968–1969 to describe 
the concept of rotational laxity [25, 26], and Ellison, who in 
1980 espoused the importance of extra-articular reconstruc-
tions in the setting of lateral tibial plateau subluxation [1].

Although isolated extra-articular procedures are no longer 
recommended, a myriad of techniques have been described 
to address what is now a well-accepted notion that injuries to 
the anterolateral knee structures are important features of the 
continuum of pathology that manifests as rotary knee laxity 
in the ACL-deficient knee [2, 3, 18, 20, 23, 29]. Conse-
quently, multiple techniques for lateral extra-articular teno-
deses (LET) have been described. First reported in 1967, the 
original Lemaire technique incorporated a strip of the ilioti-
bial band (ITB) left intact distally at Gerdy’s tubercle and 
passed under the fibular collateral ligament (FCL) before 

Throughout the last two decades, surgeons debating the 
optimal surgical strategy to treat the anterior cruciate liga-
ment (ACL)-deficient knee have focused heavily on the 
intra-articular aspects of surgical reconstruction. Contro-
versies pertaining to transtibial versus anatomic tunnel 
drilling, optimal graft choice, and single-bundle versus 
double-bundle reconstructions have been among several of 
the commonly contested topics among surgeons endeavour-
ing to more perfectly recreate the form and function of the 
native ACL. However, these controversies notwithstanding, 
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being secured to the FCL’s femoral insertion via a bone tun-
nel [9]. Getgood et al. have described a modification to the 
original Lemaire technique in which the ITB strip is har-
vested in a manner that maintains the most posterior fibres of 
the capsule-osseous layer, is fixed to the femur proximally, 
and then sutured back to itself distally [17]. In the Losee 
procedure, the ITB is passed anterior to posterior through 
a femoral tunnel, around the arcuate complex, deep to the 
FCL, and fixed back to Gerdy’s tubercle [10]. Zaffagnini 
and Marcacci described an intra- and extra-articular arthro-
scopic ACL reconstruction in which the hamstring tendons 
are fixed within a groove created in the posterolateral femur 
and then passed under the fascia, over the FCL, and secured 
to Gerdy’s tubercle [12]. Acknowledging the variability of 
these techniques in the literature, LET combined with ACL 
reconstruction has been shown both in vivo and in clinical 
series to significantly diminish the pivot shift phenomenon 
[4, 11, 13, 30, 31]. Thus, it would appear that we have come 
full circle with our approach to the ACL-deficient knee, as 
most now acknowledge that special consideration should be 
given to the status of the peripheral, extra-articular struc-
tures of the knee. But which peripheral structures should 
be addressed?

It is difficult to understate the extent of the scholarly 
“back-n-forth” among surgeons and anatomists in recent 
years regarding the anterolateral soft tissues of the knee. 
Is the anterolateral ligament (ALL) a discrete anatomic 
structure? Given the heterogeneity of available cadaveric, 
histologic, and radiographic results related to the ALL, the 
answer to this question continues to elude us. In this con-
text, one cannot help but wonder “does it even matter if the 
ALL is a discrete anatomic structure?” But perhaps we are 
better served by asking, “what are we gaining by focusing 
so narrowly on the ALL?” In a recent round-table discus-
sion entitled “Contributions of the anterolateral complex and 
the anterolateral ligament to rotatory knee stability in the 
setting of ACL injury” published in KSSTA, a collection 
of preeminent knee surgeons mused over this topic [15]. 
Although consensus among the panel was not reached, a 
prevailing sentiment emerged from the dialogue: whether 
or not we consider ALL a discrete structure or a capsular 
thickening is secondary to an appreciation for the collec-
tive importance of multiple structures that compromise the 
anterolateral complex (ALC) (ITB and its attachment to the 
deep capsule-osseous layer, the lateral meniscus, and the 
ALL—discrete structure or not). After all, rather compelling 
evidence suggests that the ITB and its attachment to the deep 
capsule-osseous layer (so-called Kaplan’s fibres) play a criti-
cal role in rotary knee stability [8, 22]. Similarly, the status 
of the lateral meniscus has been shown to affect knee laxity 
in both cadaveric and in vivo analyses [14, 18]. Complicat-
ing matters further is evidence that abnormalities unrelated 
to the anterolateral knee soft tissues (increased lateral tibial 

slope, root tears, and “ramp” lesions of the medial menis-
cocapsular junction) may contribute to knee laxity as well 
[21, 27, 28].

Thus, “ALL myopia” risks an incomplete understanding 
of why rotary laxity occurs. Rotary knee laxity in the setting 
of ACL deficiency is infrequently the manifestation of one or 
two injuries in isolation, but, rather, the result of a constel-
lation of pathology. An appreciation of this fact is critical in 
determining the optimal surgical tactic for treating injuries 
associated with high-grade rotatory knee instability in both 
acute and revision settings as well as in cases of chronic 
ACL deficiency. Clinical outcome studies have shown vari-
able success in eliminating rotatory knee instability [19, 24, 
30].

Today, LET procedures are commonly considered in the 
setting of chronic ACL deficiency, revision ACL reconstruc-
tions, and/or high-grade rotatory laxity. The first two scenar-
ios are somewhat more intuitive absent any obvious coronal 
plane malalignment and/or overt technical errors performed 
at the time of the index ACL reconstruction. However, the 
features that constitute “high-grade rotatory knee laxity” 
are certainly less intuitive and, upon further investigation, 
certainly more subjective. In that same KSSTA round-table 
discussion mentioned earlier, Williams indicated a prefer-
ence for adding a LET to a primary ACL reconstruction in 
the setting of “big pivot shift”. Amis echoed these remarks, 
describing the indication for a LET as “large rotational laxity 
post-injury” [15]. But what do “big” and “large” pivot shifts 
feel like? To this end, novel techniques have been proposed 
that aim at more precisely quantifying the magnitude of tib-
ial subluxation (as a function of absolute tibial translation 
and acceleration of tibial reduction) during the pivot shift. 
The PIVOT software application has been found to consist-
ently detect and quantify lateral compartment translation [5]. 
Moreover, this application has also demonstrated utility in 
discerning incremental increases in lateral compartment 
translations associated with increases in clinical grades of 
pivot shift testing [16]. Similarly, KiRA (KiRA, Orthokey 
LLC, Lewes, DE) can be used to measure the acceleration 
of the tibial reduction during the pivot shift, which has been 
correlated with increasing clinical grades of pivot shift 
test using an electromagnetic device [6]. Not only do these 
technologies promise to aid future research efforts to better 
understand the biomechanical consequences of various LET 
techniques, but these modalities may also assist surgeons 
in sharpening their indications for performing LET. While 
it is possible to make generalizations about which patients 
are best suited for anterolateral augmentation, the decision 
to perform a LET is best done on a case-by-case basis, and 
more precise techniques to measure rotary laxity have the 
potential to facilitate such an approach. This is an important 
point given persistent concerns over the untoward conse-
quences of LET, namely over-constraint of tibial rotation and 
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the possibility of elevated lateral tibiofemoral contact pres-
sures leading to premature joint arthrosis. Although a recent 
biomechanical study by Inderhaug and Amis suggests that 
LET does not lead to significantly increased contact pres-
sures when 20 N of graft tension was applied with the tibia 
held in neutral rotation, more research is needed to deter-
mine the long-term clinical sequelae of these techniques [7].

While case series have demonstrated the clinical utility of 
adding LET to ACL reconstruction, prospective, compara-
tive, or even randomized control studies are lacking [30]. 
This fact underscores the importance of the ongoing, ISA-
KOS-Sponsored Stability Study of Getgood et al. This multi-
centre, prospective, randomized clinical trial has enrolled 
approximately 600 patients. Upon its completion, the data 
from this trial will undoubtedly help guide decision making 
as to whom is most likely to benefit from LET. Preliminary 
results presented at the 2017 11th Biennial ISAKOS Con-
gress on 188 patients suggest that patients undergoing ACL 
reconstruction alone demonstrated improved results in both 
assessments of physical performance and patient reported 
outcome measures. It should be noted that the authors did 
not specifically report on differences in ACL re-tear rates 
between groups at 12 months post-operative.

It is through ongoing research efforts such as this that 
we will continue to correct what Amis lamented as “intra-
articular arthroscopic tunnel vision” [15] that so many of us 
have fallen victim to. The optimal approach to ACL recon-
struction remains elusive, but we have made great strides 
forward in understanding the nature of the problem and the 
reconstructive solutions best suited to ameliorate the clinical 
manifestations of the rotationally unstable knee.
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