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Reconstruction of the Anterior Cruciate Ligament of the Knee
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Anterolateral Ligament of the Knee: Anatomy, Biomechanics,
Techniques, and Clinical Outcome

Seong Hwan Kim, M.D., Ph.D., Tae-Hyub Lee*, and Yong-Beom Park, M.D.,, Ph.D.”

Department of Orthopedic Surgery, Chung-Ang University Hospital, Chung-Ang University College of Medicine,
*Chung-Ang University College of Medicine, Seoul, Korea

An anterior cruciate ligament (ACL) reconstruction is one of the most frequent surgical procedures in the knee joint, but despite the better
understanding of anatomy and biomechanics, surgical reconstruction procedures still fail to restore rotational stability in 7%—16% of
patients. Hence, many studies have attempted to identify the factors for rotational laxity, including the anterolateral ligament (ALL), but
still showed controversies. Descriptions of the ALL anatomy are also confused by overlapping nomenclature, but it is usually known as a
distinctive fiber running in an anteroinferior and oblique direction from the lateral epicondyle of the femur to the proximal anterolateral
tibia, between the fibular head and Gerdy's tubercle. The importance of the ALL as a secondary restraint in the knee has been emphasized
for successful ACL reconstructions that can restore rotational stability, but there is still some controversy. Some studies reported that the
ALL could be a restraint to the tibial rotation, but not to anterior tibial translation. On the other hand, some studies reported that the role
of ALL in rotational stability would be limited as a secondary structure because it bears loads only beyond normal biomechanical motion.
The diagnosis of an ALL injury can be performed by a physical examination, radiology examination, and magnetic resonance imaging, but it
should be assessed using a multimodal approach. Recently, ALL was considered one of the anterolateral complex structures, as well as the
Kaplan fiber in the iliotibial band. Many studies have introduced many indications and treatment options, but there is still some debate. The
treatment methods are introduced mainly as ALL reconstructions or lateral extra-articular tenodesis, which can achieve additional benefit
to the knee stability. Further studies will be needed on the indications and proper surgical methods of ALL treatment.

Key words: knee, anterior cruciate ligament, rotatory instability, anterolateral ligament
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Figure 1. Anatomical configuration of the
anterolateral ligament (ALL). (A) Proximal-
posterior to lateral collateral ligament
insertion, (B) anterior to lateral collateral
ligament (LCL) insertion.
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Figure 2. Injury of the anterolateral ligament on magnetic resonance imaging (arrows). (A) Femoral attachment. (B) Mid-substance and insertion to
lateral meniscus. (C) Tibial attachment.
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Figure 3. Lateral augmentation procedures. The anterolateral ligament (ALL) reconstructions were introduced in (A) to (C), and lateral extra-articular
tenodesis was introduced in (D) to (F). (A) Chahla technique. The femoral tunnel was established posterior and proximal to the lateral epicondyle, and
the tibial tunnel was located between Gerdy’s tubercle and the fibular head. (B) Smith technique: the femoral tunnel was established slightly anterior
to the lateral epicondyle. (C) Sonnery-Cottet technique: the femoral tunnel was established posterior and proximal to the lateral epicondyle, and the
tibial tunnel was located between Gerdy’s tubercle and fibular head with a bone-bridge. (D) Modified Lemaire technique: the proximal strip of the
iliotibial band (ITB) is passed around the lateral collateral ligament (LCL), sutured with distal strip, and fixed intraosseous with an interference screw.
(E) Lemaire technique: the proximal strip of the ITB is passed below the LCL and fixed posterior and proximal to the lateral epicondyle. (F) Modified
Andrews technique: the proximal strip of the ITB is passed over the LCL and fixed posterior and proximal to the lateral epicondyle.
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Table 1. Details of Surgeries

Author (year)
Abdelrazek et al. (2019)®"

Helito et al. (2019)*"

Ibrahim et al. (2017)*®

Lee et al. (2019)®

Mogos et al. (2017)°"

Seong Hwan Kim, et al.

Indication
Chronic, grade 3 pivot-shift

Ligamentous hyperlaxity

Grade 2 pivot-shift, Segond
fracture, high level of sporting
activity, participation in pivoting
sports, chronic ACL injury

Rerupture after ACLR

Chronic ACL lesion, pivot-shift

grade 2 or 3, participation in high

grade pivoting sports

Sonnery-Cottet et al. (2015)°”  Segond fracture, chronic, grade

Vadala et al. (2013)™”

Zaffagnini et al. (2017)%

Rowan et al. (2019)®

Redler et al. (2018)™

Getgood et al. (2020)*

3 pivot shift, high level of
sporting activity, pivoting sports,

radiographic lateral femoral notch

sign
Grade 2 or 3 pivot-shift,
<2 mo after the trauma

High level with a positive Lachman
test and pivot-shift test

High grade pivot shift

Grade 2 or more of Lachman test,
pivot-shift test, side-to-side
difference >5 mm

Grade 2 or 3 pivot-shift, high-
risk/pivoting sports, generalized
ligament laxity

ALL reconstruction or LET

Fixation angle

F: just above and posterior to LE  ACL: semitendinous NS

T. 7. mm below the joint line,
midway between Gerdy’s
tubercle and fibular head

F: same femoral tunnel used
for ACLR

T: 5-10 mm below joint line,
between Gerdy’s tubercle and
fibular head

F: just proximal and anterior to
the LCL

T: halfway between Gerdy’s
tubercle and fibular head

F: just proximal and posterior to
LE

T: 10 mm below the joint line,
between Gerdy’s tubercle and
fibular head

F: centered over the lateral
epicondyle

T: between Gerdy’s tubercle and
fibular head

F: same femoral tunnel used for
ACLR

T: halfway between the Gerdy’s
tubercle and the middle of the
fibular head

LET: ITB strip pass under LCL
then loop back to the Gerdy's
tubercle

LET: from over-the-top to
isometric point of Gerdy’s
tubercle

LET: ITB strip pass under LCL
then fixed to distal femur just
proximal and posterior to LE

LET: ITB strip pass under LCL
then loop back to the Gerdy’s
tubercle

LET: ITB strip pass under LCL

then fixed to distal femur just
proximal and anterior to LE

autograft
ALL: gracilis autograft

ACL: hamstring autograft ~ ALLR: 0°

ALL: remaining portion of
gracilis

ACL: semitendinous
autograft
ALL: gracilis autograft

ACL: tibialis anterior
allograft
ALL: gracilis allograft

ACL: hamstring autograft ~ ACLR: 30°
ALLR: 0°

ALL: gracillis autograft

ACL: hamstring autograft ~ ACLR: 20°
ALLR: 0°

ALLR: gracilis autograft

ACLR: hamstring autograft NS
LET: ITB

ACLR & LET: hamstring NS
autograft

ACLR: hamstring autograft  LET: 30°

LET:ITB

ACLR: hamstring autograft NS
LET: ITB

ACLR: hamstring autograft  LET: 60°-70°

LET: ITB

ALL, anterolateral ligament; LET, lateral extra-articular tenodesis; F, femur; LE, lateral epicondyle; T, tibia; ACL, anterior cruciate ligament; NS, not
specified; ACLR, anterior cruciate ligament reconstruction; ALLR, anterolateral ligament reconstruction; LCL, lateral collateral ligament; ITB, iliotibial

band.
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Table 2. Details of Clinical Studies

Reconstruction

Study design

Author (year)
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Residual pivot-shift
(IR-+valgus)

Anterior translation

(KT-1000 arthrometer) Clinical outcome

Abdelrazek et al. (2019)°" RCT SB ACLR+ALLR (20)
DB ACLR (20)
Helito et al. (2019)*” Case control  ACLR (60)
study ACLR+ALLR (30)
Ibrahim et al. (2017)* Case control  ACLR (53)
study ACLR+ALLR (50)
Lee et al. (2019)™ Case control  Re ACLR (45)
study Re ACLR+ALLR (42)
Mogos et al. (2017)>” Prospective ~ ACLR+ALLR (32)
study
Sonnery-Cottet et al. (2015)°” Case series  ACLR+ALLR (83)
Vadala et al. (2013)™” RCT ACLR (32)
ACLR+LET (28)
Zaffagnini et al. (2017)% Case series  Over-the-top ACLR
and LET (52)
Rowan et al. (2019)® Case control  ACLR (125)
study ACLR-+LET (46)
Redler et al. (2018)* Case series  Re ACLR+LET (118)
Getgood et al. (2020)* RCT ACLR (312)
ACLR-+LET (306)

No significant difference SB ACLR+ALLR: -13.8° No significant
DBACLR: -17° difference
(p=0.01) (Lysholm, IKDC

Score)

ACLR: 2.3 mm (p=0.020) ACLR: 51.7% (p=0.03) No significant

ACLR+ALLR: 1.5 mm ACLR+ALLR: 26.7% difference (IKDC,
p=0.27; Lysholm,
p=0.41)

ACLR+ALLR: 1.3 mm NS No significant

ACLR: 1.8 mm (p<0.001) difference

Re ACLR: 2.2 mm (p=0.304)
Re ACLR+ALLR: 1.9 mm

Negative Lachman test at 6

Re ACLR: 46.5%
(<0.001)
Re ACLR+ALLR: 9.5%

2 patients: pivot-shift 2

No significant
difference

31 patients were

and 12 wk normal or nearly
normal at 12 wk
0.7 mm (p<0.001) Negative: 91.6% All clinical
Grade I: 8.4% outcomes were
significantly
improved
ACLR: 2.8 mm ACLR: 57.2% No significant
ACLR+LET: 2.7 mm (p=0.003) difference
ACLR+LET: 18.6%
>5mm (12%) 12% at 20-year follow-  All clinical
up outcomes were
significantly
improved
NS Reinjury: ACLR (5.9%)  Good clinical
ACLR+LET (0%) outcome in
ACL-+LET group
(Lysholm, Tegner,
RTS)
2.2 mm at final follow-up 3.4% All clinical
>5 mm (7.6%) outcomes were
significantly
improved
NS ACLR: 40% (p<0.001)  No significant
ACLR+LET: 25% difference

IR, internal rotation; RCT, randomized controlled trial; SB, single bundle; DB, double bundle; ACLR, anterior cruciate ligament reconstruction; ALLR,
anterolateral ligament reconstruction; IKDC, International Knee Documentation Committee; NS, not specified; LET, lateral extra-articular tenodesis;

RTS, return to sport.
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