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Abstract
Purpose of the study: to investigate the occurrence, severity and topographic features of anterolateral 

ligament (ALL) in the vien of stabilizing procedures on the knee.
Materials and methods: the study included 60 samples of lower extremities obtained from 30 unfixed 

corpses of people who died at the age from 69 to 99 years. Topographic and anatomical study was performed 
with knee flexion at 90° with internal rotation of lower extremity using basic surgical instruments set and 
precision preparation instruments set. When the ligament was identified, relationship with the lateral 
meniscus body was evaluated, relationship with peroneal collateral ligament (mainly by connective 
fibers) and the presence of lateral lower knee vessels (artery and veins) were evaluated. Also, the place  
of ligament attachment on lateral epicondyle of femur and lateral condyle of tibia were measured.

Results: the incidence of ALL in studied age group is 56.6 percent. ALL was observed in both knee 
joints in 100% of cases. In women ALL was observed in   66.7% (24 joints out of 36), in men — 41.6%  
(10 joints out of 24). The average length of the ALL was 38.5±4.4 mm. The average width at the level of 
joint gap — 4.45±0.85 mm.

The location of the attachment to the lateral epicondyle of the femur was represented in three 
anatomical variants: posterior and proximal to the lateral collateral ligament — 64.7%, anterior to the 
lateral collateral ligament — 23.5%, in the place of attachment of popliteal muscle tendon or next to 
it — 11.8%. The place of attachment on lateral condyle of the tibia is typical — approximately in the 
middle of the line from fibula head to Gerdy tubercle. 

Conclusion. Based on the authors’ findings and findings of foreign studies the optimal area for proximal 
channel formation is the posterior position and proximal to place of lateral collateral ligament beginning. 
Also, the anatomical regularity of lateral lower knee vessels is obtained, that allows to preserve one  
of the main blood supply sources of anterolateral area of the knee joint. 
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Background 

Anterolateral ligament (ALL) is known since 
it was found in 1879 by Paul Segond [1]. Being 
studied during many years by anatomists and 
researchers it was given different names and 
reckoned among the anatomical structures of 
anterolateral compartment of the knee joint: 
iliotibial band, lateral collateral ligament, 
joint capsule [2–9]. An established name “an-
terolateral ligament” is mentioned in works of  
J.P. Vincent and S. Claes [10, 11]. During more 
than 130 years this anatomical structure was 
in the shade and apparently it’s role was either 
unobvious or underestimated. For this reason 
the ALL was not restored during surgical pro-
cedures for ACL rupture until 2013. The valid-
ity of ALL for reconstructive surgery has risen 
after further research studies demonstrated 
ALL contribution into knee rotational stability 
[12–16]. However, the data of topography and 
anatomical studies of anterolateral ligament 
is controversial and definitely insufficient [17] 
and require further research of this anatomical 
structure. 

Purpose of the study — to investigate fre-
quency of occurrence and features of anterolat-
eral ligament topography in the context of sta-
bilizing procedures on the knee joint.

Material and methods 

The study included 60 specimen of lower ex-
tremities obtained from 30 unfixed corpses of 
people who died at the age from 69 to 99 years. 
Only knee joints without any visual damage and 
signs of prior surgeries were included in the pre-
sent study.

Exclusion criteria were tumors, liver or kid-
ney diseases with marked hypoproteinemic ede-
mas, overweight (more than 120 kg) for reasons 
of pronounced subcutaneous fat layer. 

A conventional specimen preparation of 30 
paired knee joints was performed for study pur-
poses. Prior to that the authors performed the 
dissection of 10 paired knee joints in order to 
determine the optimal dissection technique and 
to evaluate relations of ALL with surrounding 
anatomical structures. 

Topographic and anatomical study was per-
formed with knee flexion of 90° with internal 
rotation of lower extremity using a set of basic 
surgical instruments and precision preparation 
instruments. 

Dissection technique. The authors made 
U-shape skin incision starting 6–8 cm proximal 
to lateral femoral epicondyle, incision apex was 
located on the lateral border of patella and con-
tinued anteriorly and downwards at 2 cm distally 
to Gerdy’s tubercle. Then subcutaneous fat was 
detached, then superficial femur fascia was dis-
sected. Forceps or surgical scissors were placed 
under iliotibial band (ITB) 5–6 cm proximally 
to lateral epicondyle and perpendicular to ITB, 
then ITB was dissected over the instrument. ITB 
was dissected with scalpel along the lateral bor-
der of patella up to Gerdy’s tubercle, along the 
inferior border ITB was dissected from femoral 
biceps muscle up to Gerdy’s tubercle. After that 
the dissected part of ITB was taken by forceps 
and carefully detached from joint capsule. At the 
same time part of osteo-capsular layer of ITB re-
mained in close cohesion with joint capsule. 

After separation of the capsule the authors 
evaluated anterolateral aspect of the joint in 
maximum internal rotation of tibia. Availability 
of anterolateral ligament was assessed visually, 
macroscopically. During ALL contouring it was 
isolated by precision preparing using set of spe-
cial instruments and it’s relations with adjacent 
anatomical structures were assessed: with the 
lateral meniscus body, relation with lateral col-
lateral ligament (mainly by connective fibers) 
and the presence of lateral inferior knee vessels 
(artery and veins), ALL attachment site on lateral 
femoral epicondyle and on lateral tibial condyle.

After identification of ALL it was fixed by 
traction sutures and by using digital caliper the 
authors measured ligament length, width at at-
tachment to lateral femoral epicondyle, width 
at articular gap and at attachment to lateral 
tibial condyle. Origin and attachment sites of 
lateral collateral ligament and ALL were marked 
by drawing pins and then photographed (Nikon 
D5000). Measurement data was put into the ta-
ble with ALL description, morphological data 
and data on individual anatomical specimen for 
further statistical analysis.
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Table
Parameters of anterolateral ligament

No. Age, 
years Gender Femoral attachment Ligament 

length, mm
Width at level of articular 

gap, mm 

1 75 Female Posterior and proximal to LCL 28 5

2 87 Female Anterior to LCL 23 5

3 90 Female Posterior and proximal to LCL 41 4

4 85 Female Posterior and proximal to LCL 40 5

5 99 Female Posterior and proximal to LCL 55 4.5

6 85 Female Posterior and proximal to LCL 45 7

7 79 Female Posterior and proximal to LCL 43 4

8 78 Male At site of popliteal tendon attachment 41 5

9 85 Female Posterior and proximal to LCL 43 5

10 81 Male Anterior to LCL 34 4

11 74 Male At site of popliteal tendon attachment 39 3.5

12 94 Male Posterior and proximal to LCL 40 4

13 91 Female Anterior to LCL 31 4

14 70 Female Posterior and proximal to lCL 29 3.5

15 69 Male Anterior to LCL 42 4

16 92 Female Posterior and proximal to LCL 41 4

17 89 Female Posterior and proximal to LCL 39 4

LCL — lateral collateral ligament; LM — lateral meniscus; LIKV — lateral inferior knee vessels.

Results

30 paired extremities were used for cadav-
eric study (60 specimen), where in 17 research 
pairs (34 specimen) the authors observed ante-
rolateral ligament. It should be noted that in all 
cases the ALL was present in both knee joints. 
Microscopically ALL represents a low-tensile 
directional band of firm texture and whitish 
pearlescent color under focal light. Mean age of 
deceased where ALL was observed was 81 years 

(69<81<99). ALL was observed in 12 women 
(67.7%) and 5 men (41.7%). 

Average length of ALL was 38.5±4.4 mm, 
average width at the level of articular gap — 
4.45±0.85 mm. In 100% of cases where ALL was 
observed the authors reported links of ALL with 
lateral inferior knee vessels (LIKV), the lateral 
meniscus body (LM) and lateral collateral liga-
ment (LCL) by connective fibers and intersection. 

Key properties of observed ALL are presented 
in table. 
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Fig. 1. ALL attachment to lateral femoral condyle 
posteriorly and proximally to the basis of lateral 
collateral ligament:  
АЛС — anterolateral ligament;  
МКС — lateral collateral ligament;  
ГМК — fibular head; 
G — Gerdy tubercle;  
СДМБ — femoral biceps tendon;  
ЛН — lateral epicondyle; 
ЛМ — lateral condyle.  
arrow marks relation to lateral meniscus body  
and vessels

Fig. 2. Attachment site of anterolateral ligament 
to lateral femoral condyle anteriorly to the basis  
of lateral collateral ligament: 
АЛС — anterolateral ligament;  
МКС — lateral collateral ligament;  
ГМК — fibula head; 
ПБТ — iliotibial tract;  
G — Gerdy tubercle; 
ЛН — lateral epicondyle. 
arrow marks lateral inferior knee vessels  
(arteria and veins)
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Attachment to lateral femoral epicondyle. The 
attachment site was represented in several ana-
tomical variants. The most frequent variant was 
attachment posteriorly and proximally to at-
tachment of lateral collateral ligament on lateral 
femoral epicondyle — 64.7% (22 out of 34 speci-
men). It should be noted that such variant is the 
most frequent according to the data of other re-
searchers [11, 12, 18–20]. Authors believe that 
such ALL attachment site is the optimal and eas-
ier reproducible during surgical repair which can 
be seen on specimen image (Fig. 1). 

Next frequent in occurrence is the attachment  
of ALL anteriorly to origin of lateral collateral 
ligament (23.5% cases or 8 out of 34 specimen) 
(Fig. 2).

ALL was attached at attachment of popliteal 
tendon or next to it in 11.8% of cases (4 out of 34 
specimen) (Fig. 3). 

In other 43.4% of cases (26 out of 60 speci-
men) ALL was not detected during precision 
preparation (Fig. 4).

Attachment on the lateral tibial condyle. ALL 
attachment on lateral tibial condyle was always 
rather typical — approximately at the middle of 
the line from fibula head to Gerdy’s tubercle. 
In all cases when ligament was detected with 
knee flexed of 30°, 60°, 90° and with internal 
rotation of the tibia ALL fibers tightened which 
confirms contribution of this anatomical struc-
ture into the rotational stability of the knee 
joint. 
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Discussion
After ACL grafting in postoperative period a 

certain extent of micro-instability in the knee 
joint is reported especially rotational instability 
verified by Lachmann and pivot-shift tests [21, 
22]. For this reasons it’s considered that repair 
or reconstruction of this structure will allow to 
decrease figures of above tests and to increase 
rotational stability of the joint. It’s important 
for patients with high sports activity especially 
with rotational load on the knee (football, rug-
by, basketball, combat sports, etc) [12, 23–25]. 
On this basis the increase of rotational stability  
of the knee will probably help to decrease a risk 
of secondary ACL graft damage and rupture of 
contralateral ACL [12, 26]. 

Frequency of ALL occurrence in the studied 
age group (69–99 years) was 56.6% (34 out of 60 
studied specimen). Based on the fact that age 
of persons with identified ligament was vary-
ing from 69 to 99 and that the major part of 
the study group consisted of women allows the  
authors to suggest that in young people en-
gaged in sports especially with high rotational 

load such ligament properties as width, thick-
ness and overall evidence can be superior. 

Currently anterolateral ligament is actively 
studied and there is new data on anatomy, clini-
cal diagnosis and surgical technique for resto-
ration of this structure. The present research 
demonstrates and confirms the results of other 
anatomical studies stating that ALL anatomy 
and passage are variable and individual. ALL 
femoral attachment can have several variants 
but the ligament function of passive support to 
rotational stability of the knee joint remains the 
same [12–16, 27]. 

ALL anatomy is variable and individual but 
as the present and other research non the less 
demonstrates the attachment to lateral epicon-
dyle has several key variants which serve as ref-
erence for repair or reconstruction of anterolat-
eral ligament [11, 12, 18–20, 28–30]. 

The optimal site for proximal tunnel forma-
tion is the area of lateral femoral epicondyle lo-
cated posteriorly and proximally to the origin of 
lateral collateral ligament. Formation of bone 
tunnel at this site has certain advantages such 

Fig. 4. Absence of anterolateral ligament: 
МКС — lateral collateral ligament;  
ГМК — fibula head; 
G — Gerdy tubercle;  
КС — joint capsule; 
ПБТ — iliotibial tract;  
ЛМ — lateral meniscus;  
ЛМБК — lateral tibial condyle;  
ЛН — lateral epicondyle.  
parallel line mark assumed position  
of absent ALL
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Fig. 3. ALL attachment to lateral femoral condyle  
at the site of hamstring attachment or next to it:  
АЛС — anterolateral ligament;  
МКС — lateral collateral ligament;  
ГМК — fibula head; 
G — Gerdy tubercle;  
СДМБ — femoral biceps tendon;  
ПБТ — iliotibial tract;  
ЛМ — lateral condyle;  
ЛН — lateral epicondyle.  
black arrow marks lateral inferior knee vessels;  
white arrow demonstrates relation to lateral 
meniscus
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of great practical importance. Also we should 
continue study of biomechanics, clinical aspects, 
diagnostic methods, surgical technique and late 
treatment outcomes to gain understanding on 
ALL’s role for stabilization of knee joint and re-
quirements for its restoration in case of injury. 
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