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ABSTRACT
Despite improvement of the reconstruction techniques of the 
anterior cruciate ligament (ACL), a number of patients continue 
to present residual rotational instability and pivot shift following 
surgery. This has led to a search for the causes of such instability 
in other structures of the knee and in the bone morphology it-
self. In this respect, there has been renewed interest in the ante-
rolateral structures of the knee, but also in the stabilizing role of 
the menisci, adequate treatment of the associated lesions of the 
collateral ligaments, and the importance of the axis of the ex-
tremity in cases of revision surgery and also in primary surgery.
It is no longer possible to speak only of reconstruction surgery 
of the ACL; we now must refer to surgery of instability of the 
knee, with consideration of the rest of the structures that may be 
affected and which will need correct treatment. Diagnosing and 
adequately treating the ligamentous, meniscal and bony lesions 
associated to ACL rupture is mandatory for the knee surgeon.
A summary is presented of the webinar on this topic by the 
Spanish Association of Arthroscopy (Asociación Española de Ar-
troscopia [AEA]) and LATAM.

Key words: Knee. Anterior cruciate ligament. Menisci. Residual 
instability. Collateral ligaments.

RESUMEN
Inestabilidad residual tras cirugía de reconstrucción del 
ligamento cruzado anterior. ¿Qué estamos pasando por alto?

Pese a la mejora en las técnicas de reconstrucción del ligamento 
cruzado anterior (LCA), continúa habiendo un número de pacientes 
que presentan inestabilidad rotacional residual y pivot shift posto-
peratorio. Esto ha llevado a buscar las causas que puedan justificar 
la presencia de esta inestabilidad en otras estructuras de la rodilla y 
en la propia morfología ósea. Así, se ha retomado el interés por las 
estructuras anterolaterales de la rodilla, pero también por el papel 
estabilizador de los meniscos, el tratamiento adecuado de las le-
siones asociadas de los ligamentos colaterales y la importancia del 
eje de la extremidad en casos de revisión y también en primarios.
No se puede hablar ya solo de cirugía de reconstrucción del LCA, 
sino de cirugía de la inestabilidad de rodilla, debiendo conside-
rar el resto de las estructuras que pueden estar afectadas y que 
necesitarán un correcto tratamiento. Diagnosticar y tratar adecua-
damente las lesiones ligamentosas, meniscales y óseas asociadas 
a la rotura del LCA es una obligación para el cirujano de rodilla.
Se presenta un resumen del webinar realizado sobre la cuestión 
por la Asociación Española de Artroscopia (AEA) y LATAM.

Palabras clave: Rodilla. Ligamento cruzado anterior. Meniscos. 
Inestabilidad residual. Ligamentos colaterales.
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Introduction

Surgery of the anterior cruciate ligament (ACL) remains 
one of the most frequent surgeries in diseases of the 
knee. In recent years there has been a transition from 
transtibial non-anatomic techniques, which placed the 
plasty in a vertical position, near the rotation axis of the 
knee, towards independent or anatomic femoral tunnel 
techniques.

Although the general impression among surgeons is 
that better outcomes are obtained with these techniques, 
the data found in the literature are unable to confirm their 
superiority(1). In addition, a number of patients continue 
to present residual rotational instability and pivot shift 
following surgery, despite well performed anatomic re-
construction(2).

This has led to a search for the causes of such resid-
ual instability in other structures of the knee and in the 
bone morphology itself. In this respect, there has been 
renewed interest in the anterolateral structures and an-
terolateral ligament (ALL)(3), but also in the stabilizing 
role of the menisci, and specifically those rupture pat-
terns resulting in important loss of this function, such 
as rupture of the posterior ramp of the medial meniscus 
and ruptures of the posterior root - concretely that of the 
external meniscus in the context of ACL rupture(4). The 
most adequate treatment for the associated lesions of 
the collateral ligaments - a well known cause of failure 
after ACL surgery - is currently being updated. On the 
other hand, the bone morphology of the joint, especially 
tibial deformity in the coronal (varus-valgus) and sagit-
tal plane (posterior tibial ramp), and its role in recurrent 
ruptures and multi-ligament injuries, have gained spe-
cial importance in recent years(5).

The aim of this webinar was therefore to gain a more 
in-depth view of those associated lesions that may con-
dition the prognosis of our patients with ACL injuries, 
and of which surgical procedures we should add to our 
intraarticular reconstructions - assuming that these have 
been well performed - in order to improve our outcomes 
and limit the risk of residual instability and recurrent 
rupture.

Importance of the collateral ligaments in residual 
instability

Antonio Cruz Cámara

Combined ACL / medial side injury is the most frequent 
combination of all ligament injuries of the knee (6.7%), 
while the association ACL / lateral side only accounts for 
0.4%(6). Getelman et al. reported that 15% of their 26 cases 
of ACL revision surgery were due to associated instabili-
ties of the collateral ligaments(7).

Anterior cruciate ligament / medial complex

Anatomically, the most relevant structures on the medial 
side of the knee are the medial collateral ligament (MCL), 
with its superficial (MCLs) and deep (MCLd) components, 
and the posterior oblique ligament (POL). The MCL is the 
most important primary static stabilizer for valgus and 
external rotation, while the POL is the primary stabilizer 
of internal rotation. Dynamically, the semimembranosus 
muscle is the most important structure.

Diagnosis

In the context of the physical examination, manoeuvres 
that cause us to suspect associated instabilities of this 
kind are an abnormally increased Lachman test and pivot 
shift, an anterior drawer test increased to 15º of external 
rotation, and a valgus stress test at 0º. In 1968, Slocum 
and Larson described(8) the modification of the anterior 
drawer test with 15º of external rotation that causes an in-
crease in anterior translation at the expense of the medial 
tibial plateau for the diagnosis of anteromedial rotatory 
instability (AMRI). It also must be taken into account that 
a dial test may be positive at 30º not only in lesions of 
the posterolateral angle of the knee, but also in lesions of 
the medial side, at the expense of an increase in external 
rotation in the medial plateau.

Other tests that contribute to the diagnosis are stress 
valgus radiographs (local anesthesia infiltration is ad-
vised in order not to underestimate the test), magnetic 
resonance imaging (MRI) and arthroscopic exploration 
(Figure 1).

Figure 1. Arthroscopic view through the anterolateral port of a 
positive drive-through sign with abnormal aperture of the inter-
nal compartment secondary to insufficiency of the medial collat-
eral ligament. Right knee.
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Treatment

Although biomechanical studies warrant the reconstruc-
tion of combined ACL / medial lesions(9), satisfactory 
clinical outcomes have been reported with conservative 
management of the medial complex, supporting the idea 
that surgery of the MCL is not needed(10). Locations in the 
middle and proximal third afford better results. There is 
also controversy regarding the possibly greater incidence 
of mobility alterations and arthrofibrosis in the surgically 
treated cases(11).

It is generally accepted that low grade (I-II) lesions of 
the MCL can be managed on a conservative basis with an 
initial orthosis followed by deferred reconstruction of the 
ACL after 4-6 weeks, thus allowing healing of the MCL and 
complete recovery of the range of motion of the joint(12). 
Exploration under anesthesia, before and after recon-
struction of the ACL, will serve as a guide to decide wheth-
er the MCL requires treatment or not. Severe valgus laxity 
after 6 weeks should cause us to consider the need for 
additional surgical treatment of the MCL.

No prospective studies comparing repair versus recon-
struction of the MCL are found in the literature(13). Satisfac-
tory outcomes have been reported with both approaches. 
Likewise, there is no strong evidence supporting recon-
struction over repair. The general impression is that many 
surgeons prefer repair in acute avulsions and reconstruc-
tion in subacute or chronic scenarios. The recommendation 
is to attempt repair, if allowed by the quality of the tissues.

In reconstruction of the medial complex of the knee, 
the structures we seek to reproduce are the MCLs and 
the POL. We can consider reconstructions in one or two 
bands depending on whether we want to better stabilize 
the valgus / external rotation component or the anterior 
tibial translation(9). According to Stannard, the key to con-
trolling rotational instability (atraumatic, multidirectional, 
bilateral, rehabilitation, inferior capsular shift [AMBRI]) is 
the POL(14); the triangular configuration formed by the MCL, 
the POL and the semimembranosus must be restored. 
We can choose between anatomic reconstructions such 
as that of LaPrade(15) and non-anatomic reconstructions. 
Authors such as Fanelli combine posteromedial capsular 
re-tensing(16).

Anterior cruciate ligament / lateral complex

Anatomically, the three most important structures are the 
lateral collateral ligament (LCL), the popliteus tendon (PT) 
and the popliteofibular ligament (PFL). The LCL is the first 
varus restrictor, particularly at 30º, and the external ro-
tation restrictor at the same degrees of flexion. The role 
of the popliteal complex (PT / PFL) is to restrict external 
rotation at 60º of flexion, and also posterior translation 
motion of the tibia.

Diagnosis

The diagnostic indicators in the physical examination of 
a combined ACL / lateral lesion are an association of the 
tests specific of each type of injury (Lachman test, pivot 
shift, dial test at 30º, posterolateral drawer test at 30º, 
stress varus test at 0º, external rotation recurvatum test). 
An anterior drawer manoeuvre with 30º of internal ro-
tation causing an increase in anterior translation at the 
expense of the lateral tibial plateau was described by Slo-
cum and Larson as a test specific of this association(8).

Other diagnostic tests are radiographs under stress 
varus conditions. We can find indirect radiological signs 
such as Segond fracture and the arcuate sign. MRI is of 
great help. Gelber et al. recently reported that over 80% of 
a group of world experts in the treatment of posterolat-
eral angle injuries agree on the usefulness of MRI in the 
diagnosis of these lesions(17). Lastly, arthroscopy can offer 
additional information in the surgical cases (Figure 2).

Treatment

In contrast to combined ACL / medial injuries, in the case 
of combined ACL / lateral injuries conservative manage-
ment would only be indicated for low grade lesions. The 
literature warrants surgery for grade 2-3 lesions of the 
posterolateral complex associated to the ACL(17).

The aim of surgery is to restore varus stability, exter-
nal rotation and posterior translation according to the 
individualized assessment of each case. It is not always 
necessary to reconstruct the entire complex; the decision 
depends on the affected structures. The classification of 

Figure 2. Arthroscopic view through the anterolateral port of 
damage to the meniscus-popliteal ligaments (*) at the level of 
the popliteal hiatus, leaving the tibia exposed (T). P: tendon of 
the popliteus muscle. Right knee.

P

T

*
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Fanelli is very useful for assessing lesion grade and as a 
surgical indicator (18).

There is great variability in the world surgical com-
munity regarding the management of lesions of the pos-
terolateral angle(17). The current tendency is to perform 
anatomic reconstructions that can be differentiated into 
techniques based on the fibula or the tibia. There is no ev-
idence of superior outcomes with one technique or other. 
Minimally invasive approaches have now been introduced 
based on percutaneous and arthroscopic techniques, 
though they are not advisable in inexperienced hands. In 
acute cases, and even if reconstruction is performed, we 
always must try to repair the associated meniscal-capsu-
lar lesions and reinsert proximal avulsion of the popliteus 
and distal biceps muscle when present.

Meniscal disease and residual instability

Daniel Cansino Muñoz-Repiso

There are two meniscal injuries associated in biomechani-
cal studies to the presence of residual instability following 
reconstruction of the ACL: meniscal ramp lesions and me-
niscal root lesions - fundamentally of the posterior root 
of both menisci.

Meniscal ramp lesions

Although recently greater importance is being placed on 
the presence of so-called meniscal ramp lesions (Figure 3), 

with an estimated incidence of up to 23.9%(19) associated to 
ACL rupture, these lesions were already described by Stro-
bel(20) in 1988 as a particular type of meniscal injury associ-
ated to ACL rupture and affecting the peripheral insertion 
of the posterior horn of the medial meniscus. These inju-
ries are also referred to as hidden lesions of the posterior 
horn of the medial meniscus, since they may go undetected 
in the MRI studies(21). From the biomechanical perspective, 
ramp lesions of the knee with ACL rupture increase anterior 
translation of the tibia, internal and external rotation, and 
pivot shift. If not repaired, rotational stability following re-
construction of the ligament likewise is not fully restored(22).

Diagnosis

No clinical test is currently available allowing us to sus-
pect the presence of these lesions. Magnetic resonance 
imaging is the diagnostic technique of choice, with the 
description of two signs associated to this disorder: the 
presence of an irregularity at the posterior margin of the 
medial meniscus, and the presence of joint fluid in the 
space between the posterior horn and the capsule(21). It 
has also been shown that the presence of edema in the 
posterior zone of the medial tibial plateau increases the 
probability of a meniscal ramp lesion(23). The definitive 
diagnosis is based on the arthroscopy findings. Authors 
such as Sonnery-Cottet(24) have described a systematic 
surgical exploration protocol to prevent such lesions from 
going undetected. In this exploration they recommend the 
use of a posteromedial port in order to allow improved 
visualization and even use a palpator probe to test the 
presence of these lesions, which are sometimes covered 
by a kind of membrane.

Treatment

Although the repair of ramp lesions improves joint laxity 
as evidenced by studies in cadavers(25), there is current-
ly no clear consensus regarding which of these lesions 
should be repaired. In a prospective study published by X. 
Liu et al.(26), involving 73 patients, a total of 40 lesions were 
sutured with an all-inside technique, while another 33 
simply underwent trephination - no significant differenc-
es in outcome being observed by MRI. The same authors 
published the functional outcomes in these patients with 
stable lesions - no significant differences being observed 
after two years in terms of the Lysholm scale, the Interna-
tional Knee Documentation Committee Knee (IKDC) form, 
the pivot shift and the Lachman test (KT-1000) between 
the two groups(27).

In relation to the surgical techniques, basically two 
have been described: all-inside suturing with preloaded 
suture systems(28) and the indirect suture technique using 

Figure 3. Repair of a lesion of the posterior ramp of the medial 
meniscus (*) adopting a posteromedial arthroscopic approach. 
Trans-notch view from the anterolateral port. Working cannula 
in the posteromedial port (PMP). IFC: internal femoral condyle. 
Right knee.

*

IFC

PMP
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suture passer systems(29). Trans-notch vision or trans-sep-
tal vision can be used in either technique.

Meniscal root lesions

Meniscal root lesions are lesions located at less than 1 cm 
from the bone insertion of the meniscus, or lesions that 
involve bone avulsion of the anchoring zone (Figure  4). 
While lesions of the posterior root of the medial menis-
cus are related to degenerative processes, lesions of the 
posterior root of the external meniscus are associated to 
lesions of the ACL (7-12%)(30). Rupture of the posterior root 
of the medial meniscus biomechanically behaves like a 
total meniscectomy(31), while rupture of the posterior root 
of the external meniscus associated to ACL rupture results 
in an increase in anterior translation of the tibia and adds 
increased rotational instability, incrementing pivot shift(32).

Diagnosis

From the clinical perspective, these lesions should be sus-
pected in the presence of Lachman scores of 3+ and pivot 
shift. High field MRI has been shown to be the diagnostic 
imaging test with the greatest sensitivity and specificity(33). 
Three radiological signs are associated to damage to the 
posterior root: 1) a hyperintense signal perpendicular to 
the meniscal root in the axial plane; 2) a vertical lineal de-
fect over the meniscal root (truncation sign), which is as-
sociated to a meniscal extrusion of over 3 mm; and 3) the 
"ghost sign", representing the absence of meniscus in the 
sagittal plane in the zone of the posterior root(34,35).

Treatment

Repair of the posterior root of the external meniscus, in 
the setting of ACL repair, is essential in order to avoid re-
sidual instabilities and reduce plasty tension(36). Conserva-
tive management is indicated in elderly patients suffering 
from important osteoarthrosis, with the prescription of 
analgesics and changes in daily life activities.

Meniscectomy is an option in patients that have not 
responded to conservative management, though the ben-
efits are only short term, since osteoarthrosis will advance 
more rapidly(35). Whenever possible, repair of the posterior 
root is the treatment of choice in order to avoid residual 
instability and early development of osteoarthrosis. The 
two most commonly described techniques are all-inside 
repair with side-to-side direct suturing(4), and the transtib-
ial pull-out technique, where a transtibial tunnel is used 
to pass several sutures to the free margin of the meniscal 
root, affixing them in the anterior cortical layer of the tibia 
by means of a cortical anchoring system(37).

Axis and osteotomies in the treatment of residual 
instability

Fernando Martínez Delgado

One of the aspects often not adequately taken into ac-
count when considering the surgical management of knee 
instability is the influence of the loading axes upon the 
instability itself. A varus morphotype or axis associated to 
anterior instability due to ACL deficit tends to be the most 
frequent combination.

Correction of the loading axis by means of a val-
gus-producing tibial osteotomy (VTO) was a very common 
procedure in the 1990s in Departments of Orthopedic Sur-
gery and Traumatology, but has now become a practical-
ly residual option for most specialists. Valgus-producing 
tibial osteotomy is no longer considered an option in the 
management of advanced gonarthrosis. At present, VTO 
is a tool for treating instability and a preventive measure 
against joint degeneration (Tables 1 and 2).

Effect of the tibial slope upon the anterior cruciate 
ligament

The effect of the tibial slope upon instability is well known 
and used in veterinary surgery: an increased slope favours 
anterior instability, while a reduced or inverted slope favours 
posterior instability. Recent studies have confirmed the neg-
ative effect of an increased tibial slope upon ACL reconstruc-
tion plasties(38). This would be a factor to be taken into ac-
count, fundamentally in ACL revision surgery. In this regard, 
there are authors such as Dejour(39) who recommend a su-

Figure 4. Rupture of the posterior root of the medial meniscus. 
Note the lack of continuity in the posterior horn of the medial 
meniscus, exhibiting a space between the root and its insertion 
imprint in the tibia (*). Left knee; view from the anterolateral port.

*
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pra-tuberosity deflecting tibial osteotomy in second revision 
surgeries, provided the slope exceeds 12º. Monllau et al.(5) 
have published their technical variant with the osteotomy in 
"inverted L" shape, in which varus and slope are corrected. In 
any case, the correction of both aspects simultaneously pos-
es a challenge, and requires careful preoperative planning.

Effect of varus deformity upon the anterior cruciate 
ligament

Different studies have shown that deformity of the cor-
onal axis in varus considerably increases loading upon 
the ACL(40). Mechanical varus of 10º implies an overload 
of over 400% upon the ACL at 30º of knee flexion or 100% 
in extension. Minor deviations of the neutral mechanical 
axis, even slightly above "physiological" varus, such as 5º, 
already imply an increase in stress upon the ACL (250% at 
30º and 68% in extension).

In addition, mention must 
be made of the high prevalence 
of meniscal damage associ-
ated to ACL lesions(41,42), due to 
simultaneous damage to both 
structures, or as a consequence 
of stress secondary to the insta-
bility. Therefore, the combina-
tion of varus and anterior insta-
bility defines a harmful pattern 
requiring the consideration of 
single-step resolution of both 
situations when marked varus 
is associated to anterior insta-
bility(43).

Technical aspects

A number of aspects should be 
taken into account when con-
sidering the correction angle 
of our osteotomy (patient age, 
constitutional morphotype, bi-
laterality of the condition, level 
of joint degeneration in the me-
dial compartment, condition of 
the lateral compartment). The 
multifactorial analysis of these 
elements will lead us to consid-
er whether slight hyper-correc-
tion should be performed (with 
the Fujisawa point(44) as refer-
ence, for example), or whether 
a normo-corrective osteotomy 
is indicated(45).

We should bear in mind that although the indication 
of osteotomy resides in varus correction (coronal plane), 
the osteotomy will also affect the sagittal and axial planes 
(Figure 5).

Type of osteotomy

In recent decades, medial opening wedge osteotomy has 
become the reference technique, due to its lesser mor-
bidity, rapid consolidation and quick patient recovery(46). 
An important aspect is that it requires no intervention 
upon the fibula or the proximal tibiofibular joint. Other 
possibilities such as lateral subtraction wedge osteotomy 
or dome osteotomy have been displaced as a result of the 
good outcomes afforded by the medial addition wedge.

The osteotomy plane in the sagittal aspect is a crucial 
point for avoiding undesired modifications of the poste-
rior tibial slope or for correcting it where indicated (the 

Table 2.	 Absolute and relative contraindications of valgus-producing tibial oste-
otomies

Absolute contraindi-
cations

Inflammatory joint disease

Bone-to-bone contact in radiographic study under loading conditions 
(include Schuss view if possible)

Mobility deficit (flexion over 10º or flexion under 90º)

Involvement of femoropatellar and/or lateral compartments

Correction of over 20º at metaphyseal level

Relative contraindica-
tions

Obesity (BMI > 30)

Nicotine consumers

Patients presenting usual gait with increase of adductor torque

Increased tibial slope*

Ligament instability*

* Both the increase in tibial slope and instability are conditions we need to correct - preferably in the same surgical step 
as correction in the coronal plane

Table 1.	 Indications of valgus-producing tibial osteotomies

Reference patient / 
standard indication

Patient with simple varus (loading axis running medial with respect to the 
midpoint of the proximal tibial epiphysis)

With mild or moderate internal femorotibial osteoarthrosis

With preserved joint cartilage

As realignment procedure prior to:
•	 Meniscal transplant
•	 Chondral surgery
•	 ACL or PLC plasties in double or triple varus

Generally young patients (< 50 years of age) that want to maintain their 
level of activity
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more posterior we position the base of the wedge, the 
greater the correction of the posterior slope). Because of 
the triangular shape of the section of the proximal tibi-
al metaphysis, it is complicated to geometrically plan the 
wedge allowing the exact desired correction in the two 
planes. Some authors report good outcomes with custom-
ized cutting guides(47,48), but the results focus on correction 
in the coronal plane, not the sagittal plane.

Fixation system

Implant selection is a crucial factor for facilitating rapid 
patient recovery and an early start of weight-bearing. The 
choice should seek to ensure that the osteosynthesis sys-
tem allows loading and can support the high compression 
and shear forces to which it will be exposed. In recent 
years titanium or PEEK (polyethyl ether ketone) plates 
with locking screws and even PEEK wedges have become 
popular, due to their great resistance to compression and 
biocompatibility(49) (Figure 6).

Anterolateral plasties associated to reconstruction 
of the anterior cruciate ligament

Juan Blanco Novoa

The need for anterolateral plasties in the setting of ACL 
insufficiency is based on the fact that after reconstruction, 
the presence of a positive pivot shift is observed in up to 
20-25% of all cases(50) . On the other hand, all the anatomic 
reconstructions we perform are unable to fully restore the 
native biomechanics, with poor control of the generated 
residual rotational instability. In some situations we could 
assume that there is a greater risk of such instability, with 
the consequent presence of repeat rupture of our plast-
ies: in primary cases in young individuals (under 18 years 
of age) with great pivoting activity demands, hyperlaxi-
ty-genu recurvatum, in cases of very marked preoperative 
pivot shift, and in rescue surgeries(51).

The performance of extra-articular plasties originated 
long ago, even before the generalization of arthroscop-
ic treatments, with the descriptions of Lemaire (1970) or 
Macintosh (1971). They were subsequently abandoned on 
the grounds that they generated a pressure increase in 
the external compartment, with the consequent risk of 
producing secondary osteoarthrosis of the latter. Howev-
er, it was not until publication of the anatomic study by 

Figure 5. Control computed axial tomography view of an opening 
valgus-producing tibial osteotomy.

Figure 6. Control of osteotomy fixed with the PEEK system.
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the Belgian group of Steven Claes(3), in 2013, on the ALL, 
when importance was again attributed to the structures 
that contribute to rotational control of the native and re-
constructed ACL. In 97% of 41 cadaver specimens, these 
authors identified a structure which they referred to as 
ALL, attributing it with biomechanical importance in the 
control of internal rotation between 30º and 90º of flex-
ion. They initially described a series of anatomic insertion 
points and a definition which later studies and research 
groups modified, leading to what we currently take as be-
ing valid.

In this sense, a consensus group was established in 
2019, studying the anterolateral complex (ALC) and clear-
ly defining its anatomy, biomechanical function and the 
indications for its reconstruction(52). The following conclu-
sions are drawn from that study:

• Anatomic. The ALL is a structure that forms part of 
the ALC, with a consistency that varies between subjects 
and which extends from a point located proximal and 
posterior to the lateral epicondyle, runs superficial to 
the LCL, relates to the lateral meniscus, and inserts at a 
point intermediate between the anterior margin of the 
fibular head and the posterior margin of Gerdy's tubercle. 
From superficial to in-depth, the mentioned complex is 
composed of a superficial iliotibial band with its patellar 
portion and a deep band with the proximal, distal and 
retrocondylar Kaplan fibres - the ALL being located in the 
deepest layer of the ALC.

• Biomechanical. The first stabilizer of anterior trans-
lation and internal rotation close to extension is the ACL, 
while the secondary stabilizers would be the iliotibial 
band with the Kaplan fibres, the external meniscus and 
the ALL - the latter being anisometric.

• Indications. Basically, at the present time it would be 
advisable in rescue surgery, high grade pivot shift, liga-
ment hyperlaxity-genu recurvatum and in young individu-
als with great pivoting activity demands.

There are currently two options for performing an-
terolateral plasties in these cases(53): modified Lemaire 
or reconstruction with ALL augmentation plasty. Without 
entering the debate as to which option is best, since the 
initially proposed ALL reconstructions are not anatom-
ic, it appears to be important to perform plasty fixation 
in full extension(54,55). The modified Lemaire technique in 
turn involves taking, on a minimally invasive basis (Fig-
ure 7) and with good dissection, 10 cm of band measur-
ing 1 cm in width, pivoting in depth to the LCL and per-
forming fixation in a zone proximal and posterior to the 
epicondyle. The technique is simple, adds no more than 
10 minutes to reconstruction of the ACL, and affords sat-
isfactory control of rotational instability(56). With regard 
to reconstruction of the ALL, we follow the previously 
described anatomic principles and the descriptions of 
the French group of Sonnery-Cottet(57) (Figure 8). In this 
case we would use the gracilis muscle as graft, demon-

strating a decrease in the incidence of recurrent rupture 
in young patients in which this technique is added(58). 
This technique may be an option in cases of all-inside 
reconstruction using only the tendon of the semimem-
branosus muscle quadrupled for reconstruction of the 
ACL, and leaving the tendon of the gracilis muscle for 
anatomic reconstruction of the ALL.

Long-term studies have evidenced no increase in os-
teoarthrosis as a result of such plasties. Degeneration of 
the external compartment could be related to fixation of 
the graft with excessive tension or in external rotation(59,60) 
and with management of the associated external menis-
cus lesions with resection.

Figure 7. Modified Lemaire extraarticular anterolateral plasty. 
Dissection under the lateral collateral ligament. Note the graft 
already sectioned from the iliotibial band.

Figure 8. Anatomic reconstruction of the anterolateral ligament. 
Selection of the insertion points, posterior and proximal to the 
lateral epicondyle in the femur and between Gerdy's tubercle and 
the fibular head in the tibia.
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Conclusions

At present, we cannot speak of reconstruction surgery of 
the ACL; we now must refer to surgery of instability of the 
knee, for as has been mentioned, there are multiple asso-
ciated lesions that must be taken into account and ade-
quately treated during surgery. The implications in relation 
to the outcomes, the risk of recurrent rupture and the need 
for revision surgery in some of these surgical manoeuvres 
might not (yet) be evident, but this should not deviate 
us from our wish to offer the best possible treatment for 
our patients.  Performing these treatments of the injuries 
associated to ACL rupture also has an impact in terms of 
the total cost of surgery, since more implants and surgery 
time are needed. Here again, however, we should not over-
ly simplify things. Diagnosing and adequately treating the 
ligamentous, meniscal and bony lesions associated to ACL 
rupture is mandatory for the knee surgeon.
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