
First aid
In the context of a combined ligament injury, 
possible knee dislocation should never be 
discounted. This can occur even with a two 
ligament injury. In all cases, the joint should be 
reduced (if not already spontaneously reduced 
as the majority are) and reduction held with 
splintage such as a brace.  In cases of 
uncontrolled instability, which is often 
associated with accompanying fractures, an 
external fixator may be required. In addition, 
proper evaluation of neurovascular status is 
also mandatory. It is our practice to undertake 
angiography to assess for vascular damage, 
though ankle brachial  blood pressure 
monitoring has been shown to be a viable 
alternative [21]. 

Introduction

For approximately 20 years, the senior author 
provided a service of treatment in combined 
ligament injury cases in the Southeast of 
England.  Despite  keeping good data , 
unfortunately it has not been possible to 
achieve a quality evidence-base, even with 
extensive experience in specialist centres. The 
main reason for this is the heterogeneity of the 
injury patterns. The combinations of injuries 
vary considerably as there are ligament 
complexes medially and laterally to be 
considered as well as additional injury to 
chondral surfaces and menisci and the 
patellofemoral joint. In addition, nerve and 
vascular injuries change prognosis. The 
situation is made even more complex with the 
evolution over time of optimal treatment. As a 
result, even with a very large number of cases 

and quality data for the individual cases, a 
meaningful statistical interpretation of results 
is usually impossible. Many lessons can be 
learned nevertheless, but it has to be accepted 
that the nature of this article, like so many 
others on this topic, is experientially based 
rather than truly evidence based.

Very much specific to the medial soft tissue 
envelope, some dislocations are impossible to 
reduce closed due to the medial femoral 
condyle prolapsing through a rent in the 
MCL/medial soft tissue envelope. The 
hallmark of the ‘button holed’ medial femoral 
condyle is a sulcus sign in which the soft 

An isolated ligament injury in the context of a 
combined ligament injury to the knee is a very 
different scenario, even for the ligament 
concerned. As load is transmitted to the joint, 
structures fail sequentially and the soft tissue 
envelope effectively ‘unzips’ as the structures 
y ield. Therefore each component of a 
combined ligament injury does not behave 
simply as an isolated ligament rupture. Whilst 
with isolated MCL injuries some residual 
l igament lax ity is well  tolerated when 

neuromuscular control is optimized, even 
minor excess laxity related to the MCL injury 
can be problematic in the knee with a 
combined ligament injury. Any excess laxity 
will tend to add load and therefore increase the 
risk of failure of reconstructed cruciate 
ligament grafts [5,24,33]. In one recent study 
from Sweden, non-operative treatment of 
M CL  i n j u r i e s  i n  t h e  s e tt i ng  o f  ACL 
reconstruction was a potent driver of anterior 
cruciate ligament (ACL) graft failure [31]. 

The important principles of treating the 
combined ligament injured knee are obtaining 
and maintaining congruent reduction of the 
joint, re-establishing ligamentous stability, and 
achieving early motion. 

Whilst in the context of the isolated ligament 
injury a vast majority of medial collateral 
ligament (MCL) tears can be managed non-
surgically [14,23,26,27], in the combined 
ligament injured knee that may or may not have 
dislocated, MCL injuries often need surgery. 
The MCL is the primary resistor of valgus 
stress and also, as is often forgotten, a 
significant resistor of external tibial rotation 
and internal t ibial  rotation [28]. The 
superficial MCL spans the medial side of the 
knee and provides the most restraint to valgus 
load. The deep MCL is particularly important 
in resisting external rotation and the posterior 
oblique capsular thickening aids in resisting 
internal rotation of the tibia in the knee close to 
extension. 
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It is always helpful to have information about 
the mechanism of injury. Whilst combined 
ligament injury can be associated with a high 
degree of violence such as with motorcycle 
i n j u r i es ,  t h i s  i s  n o t  a l way s  t h e  c a se. 
Unfortunately in the West, knee dislocations 
occur in the morbidly obese from as little as a 

minor stumble [22]. 

In the acute setting, a combined ligament 
injury must be suspected in a knee that has 
laxity in multiple planes and frequently little 
intra-articular swelling. The rupture of the soft 
tissue envelope allows extravasation of 
fluid/blood and therefore less evidence of 
effusion. With time, bruising will appear on the 
medial side of the knee.

T h e  m o s t  i m p o r t a n t  a s p e c t  o f  k n e e 
examination in cases of combined ligament 
injury is to start with the knee in a reduced 
position. For example, if there is ACL laxity 
and the examiner uses the classic examination 
technique (seen in Figure 1A) of holding the 
proximal leg with both hands with the patient’s 
foot/ankle wedged between the examiner’s 
arm and torso, due to the affect of gravity on 
the femur, the tibia will subluxan teriorly 
immediately. This may artificially tension the 
MCL and so tension pathologic laxity in the 
collateral ligaments thereby leading to a false 
sense of MCL competence. On the contrary, in 
a PCL deficient knee using the method 
described above to examine the collateral 
ligaments will allow the tibia to reduce on the 
femur. Therefore if there is ACL deficiency 
present or a bi-cruciate injury, it is best to 
support the distal femur (or in the latter case 
proximal tibia and distal femur) with the 
examiner’s hand placed around the lateral side 
of the joint to the popliteal fossa region and the 
other hand of the examiner holding the foot 
and moving the knee into varus/(as seen in Fig. 
1 B and C). In all cases, before testing varus and 

tissues on the medial side of the joint below the 
femoral condyle are pulled laterally. This 
creates a dimple effect. In extreme cases of 
valgus displacement, a transverse rupture of 
the skin will be seen (as in picture 1). This is 
often misinterpreted as a laceration due to 
something cutting the skin rather than a 

rupture of the skin from stretching. This 
obviously represents an open dislocation and 
therefore the potential risk of contamination of 
the joint and infection is much higher. This 
needs to be treated with urgent open reduction 
and irrigation of the joint in the operating 
room.

Usually valgus plus external rotation are the 
injurious forces causing MCL damage. In a 
posteriorly directed force on the tibia, as well as 
s t r e s s  o n  t h e  P C L ,  t h e  p o s t e r i o r 
obliquecapsule/posteromedial corner of the 
knee can be injured. 

Clinical evaluation

Clinical evaluation of knee ligament laxity and 
examination is difficult when there are a 
number of ligaments involved. It is very easy to 
achieve spurious conclusions. In the acute 
setting pain may limit the ability of the patient 
t o  r e l a x  a n d  h a m p e r  e x a m i n a t i o n . 
Nevertheless, with patience and a gentle 
approach, important information can be 
found. 
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Picture 1: Medial transverse skin rupture from 
an extreme valgus mechanism

Figure 1: A-C. (A) shows the classic maneuver to test valgus laxity. In the setting of ACL deficiency, 
the tibia will translate anteriorly, due to the effect of gravity on the femur / thigh, which can tighten 
slack soft tissues and provide a false sense of MCL competency. (B and C) show the importance of 

supporting the distalfemur (right hand), allowing the tibia to fall posteriorly with gravity to reduce the 
joint while apposing the medial and lateral femoral condyles on the tibia with axial compression (with 

the left hand).

Figure 2: 16 year old female softball player with 
an ACL rupture and tibial avulsion of the MCL, 

with grade III laxity

Figure 3: Distal MCL avulsion that has flipped 
into the joint

Picture 2: In 2A, the deep MCL (layer 3) has been repaired and re-tensioned with figure of eight 
sutures. In 2B the superficial MCL, which was previously split to access the deep MCL is re-tensioned 

by use of ‘double-breasting’ ‘pants over vest’ suture technique.



If associated ACL involvement is present then 
with the knee at 90⁰ flexion having established 
a positive anterior drawer, the tibia should be 
externally rotated. If the MCL (specifically 
deep MCL) is competent then the external 
rotation applied will tighten the medial soft 
tissue and abolish the anterior drawer. If, 
however, the anterior drawer persists with the 
tibia in external rotation, it implies there is 
failure of the MCL (specifically deep MCL). 

In most cases posteromedial  rotator y 
insufficiency is hard to detect, but an internal 
rotation ‘dial test’ can sometimes reveal this. 
This is performed similarly to the classical 
external rotation dial test, except that internal 
rotation, not external rotation, of the tibia is 
assessed. 

There are a number of ways of grading valgus 
laxity. The first classification was released by 
the American Medical Association [30], 
w hich was  subsequently  modif ied by 
Hughston to the most commonly utilized 
system now [15]. The severity (graded I-III) is 
based on the amount of fibers torn. Laxity 
(grade 1+, 2+ or 3+) is based on the amount of 
excess opening to valgus stress at 30⁰ of flexion 
compared to the contralateral side. Grade 1+ 
represents up to 5 mm of increased opening 
while grade 3+ is more than 10 mm increased 

opening. Many examiners find it hard to be 
accurate regarding the amount of excess 
o p e n i n g  t h e y  p r o d u c e  w i t h  c l i n i c a l 
examination. Stress radiographs (e.g. Telos 
instrumentation) can provide an accurate 
measurement of excess joint opening [17]. 
The normal and injured knee can be compared 
but the reproducibility depends highly on 
ski l led technicians ensuring that l imb 
placement is not only symmetric but in the 
correct plane[16]. Stress radiographs are rarely 
possible in the acute setting due to pain.  The 
more practical grading system is the following 
[12]. Grade 0 is an injury to the ligament 
without excess laxity. 0-5mm opening with a 
good end feel indicates Grade I. Grade II is up 
to 10mm of excess opening compared with the 
opposite knee but with an end feel. Grade III 
laxity is opening with an excess of 10mm 
compared with the other side and with a soft or 
imperceptible end feel. When valgus laxity is 
assessed, the knee should be at 30⁰, so that the 
posterior capsule is relaxed and therefore the 
MCL itself is specifically examined. If MCL 
laxity is detected then a valgus stress should be 
applied with the knee in full extension. If the 
knee then opens to any degree medially, this 
must indicate an injury to the posteromedial 
corner of the knee. This may well involve the 
posterior cruciate ligament. 

valgus to assess the collateral ligaments it is 
essential that the examiner has provided some 
axial compression on the joint so that both 
femoral condyles are in contact with their 
corresponding tibial surfaces, which ensures 
neutral axial rotation. 

Final ly,  evaluat ion of  stabi l i t y  of  the 
patellofemoral joint is critical as in severe 
medial soft tissue envelope injuries the patella 
can dislocate laterally due to disruption of its 
restraining medial soft tissue structures. The 
best way to do this is to have the knee flexed 
20⁰-30⁰ over the examiner’s knee and for the 
patella to be pushed medially and then laterally 
with care so as not to injure the patient and to 

In addition to valgus instability related to MCL 
insufficiency, rotational tests must also be 
undertaken. Failure of the MCL (specifically 
deep MCL) is one cause of a positive ‘dial test’. 
A positive dial test in which there is an excess of 
more than 5⁰ side to side difference is 
recognised as being caused by posterolateral 
rotatory insufficiency from an injury to 
popliteus complex [19]. This is particularly so 
at 30⁰. At 90⁰ it can be related to combined 
posterolateral corner and PCL insufficiency. In 
the posterolateral corner related and PCL 
related increase in external rotation, the lateral 
tibia moves posteriorly. Equally an increase in 
external rotation can occur from anteromedial 
rotatory instability in which the medial tibial 
condyle moves anteriorly [8]. To differentiate 
the medial from lateral  causes of this 
phenomenon, it is essential that the examiner 
carefully observes the movement of the 
p rox i ma l  m ed i a l  t i b i a  a s  we l l  a s  t h e 
posterolateral tibia when performing the dial 
test. 
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Picture 3: show the progression of an MCL reconstruction. First clinical and fluoroscopic views of 
pins placed with suture to assess isometry. Also seen is a branch of the infrapatellar branch of the 
saphenous nerve which is protected with a vessel loop. Next a suture is tied around the pins and 
brought the full range of motion to confirm isometry. The synthetic ligament is then fixed in the 
femur with an interference screw then on the tibia with two staples. Lastly, layer 1 deep fascia is 
closed on top of the synthetic ligament to prevent irritation of the nerve superficial to layer 1.

Figure4: shows immediate post-operative 
radiographs from a bicruciate plus MCL 

reconstruction- note the relatively short length of 
the MCL construct.
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assess relative translation and the potential for 
apprehension.

Imaging
All complex knee injuries require x-ray 
examination. Bony avulsions can be associated 
with MCL injury and most commonly this 
involves the femoral attachment site but can 
involve the tibial site. In chronic MCL injuries, 
heterotopic ossification can occur with a 
classic Pellegrini-Stieda lesion forming[6]. 

This led to a period in which it was felt best to 
brace the MCL, in an effort to allow it to heal, 
a n d  t h e n  u n d e r t a k e  a  d e l a y e d  A C L 
reconstruction plus MCL reconstruction if 
necessary [3,9,29]. The concept was that this 
led to better results with lower complications 

(particularly less stiffness) and that in any case 
a late MCL reconstruction was just as good as 
early surgery. What this approach ignores is 
that repair of the MCL as opposed to 
reconstruction, is far more likely to result in 
closer to normal proprioceptive feedback, 
which will optimise the quality of the long term 
result. It is easy for orthopaedic surgeons to 
only think about the mechanical restraint of 
ligaments and not consider the huge role in 
helping coordinate neuromuscular control via 
their proprioceptive feedback. Nevertheless, 
the desire to maximise proprioception by 
undertaking early MCL repair needs to be 
balanced against the significant risk of stiffness.

Management of MCL in the context of a 
combined ligament injury

Nevertheless, the senior author finds he does 
less acute MCL repair/reconstruction in the 
context of combined ligament injuries than 
previously. This is due to the advent of good 
PCL directed braces that can allow combined 
PCL/MCL injuries to heal and sometimes not 
even require surgery ( Jack PCL Brace, 
Albrecht Funktionelle Rehabilitation, Bernau, 
Germany). 

As previously mentioned, the vast majority of 
isolated MCL injuries can be successfully 
treated non-operatively. For an isolated MCL 
rupture of Grade 0 or I no bracing is used. For 
Grade II and Grade III laxities a brace is 
applied and weight bearing modified. The 
regimen is two weeks non-weight bearing with 
a range of 30⁰-60⁰ followed by two weeks 

partial weight bearing with the brace set 10⁰-
90⁰. This is followed by a final two weeks of full 
weight bearing with the brace on free range. It 
is important to instruct the patient to ambulate 
in the first 6 weeks with the foot pointing 
straight ahead to avoid external rotational 
torque (see above) which can stretch out the 
MCL. Applying these restrictions to MCL 
injuries in a combined ligament injury, 
however, is usually harmful to the patient as 
they rarely restore range of movement 
following the four weeks of restricted motion. 
In the context of a combined ligament injury, 
should bracing be undertaken then full active 
and passive extension should be achieved as 
soon as possible in most cases. If there is excess 
hyperextension then the knee should be 
brought close to symmetry with the opposite 
knee but the posterior capsule allowed to heal 
by not forcing hyperextension. Flexion over 
60⁰ tends to tighten/stress the PCL and 
therefore it is wise to restrict flexion to 60⁰ if 
there is a PCL injury for two weeks and 90 ⁰ for 
a further two weeks. Weight bearing should be 
restricted, as described above, for the isolated 
injury.

The goal of surgical treatment for MCL injury 
is to provide stability and function in cases of 
chronic symptomatic laxity or in acute cases 
where a bad outcome is likely/inevitable with 
non-operative treatment. In addition, due to 
abnormal kinematics and joint loading 

Adjuvant injection treatment with PRP has 
been advocated by some [4,7,32] and even 
prolotherapy [25]. In combined ligament 
injuries, adjuvant injection is completely 
u n n e c e s s a r y  d u e  t o  t h e  h u g e 
inflammatory/healing response generated by 
such major injuries.

Selection of patients and timing of surgery 

On MRI scanning a more detailed evaluation 
of the ligament is possible. Deep, superficial 
and posterior oblique portions can be 
identified separately by good radiologists and 
knee surgeons. The value of the MRI scan is to 
determine what is injured. The experience of 
the senior author is that the severity of clinical 
laxity rarely correlates with the severity of MRI 
abnormality. In determining appropriate 
treatment, only the clinical grading is of value 
in his experience. Nevertheless, certain 
findings can immediately point to surgery such 
as an MCL that has folded into the joint 
between the femoral and tibial condyles 
(usually under the medial meniscus surface) or 
a pattern of injury analogous to a Stener lesion 
of the ulnar collateral ligament of the thumb in 
which the MCL pulls off the tibia distally and 
comes to lie superficial to the pes anserine 
tendons [1]. Although one would think it 
inevitable that surgery be required for such 
lesions and it usually is the senior author has 
had a number of cases whereby the knee was re-
scanned for various reasons days after the 
initial injury and the lesions were found to have 
spontaneously reduced with the MCL back  
deep  to  the  pes  tendons! 
Another value of MRI is to assess other injuries 
present such as the result of compression of the 
lateral compartment with meniscal tears, 
osteochondral lesions or even fractures. In 
addition,  as described above,  patel lar 
dislocation can be associated with a major 
MCL injury in the context of a combined 
ligament injury of the knee. If fracture is 
thought to be present then CT scan should be 
attained.

Management of isolated MCL injuries

Appropriate treatment is evolving. 20-30 years 
ago most combined ligament injuries involving 
the MCL were treated with acute surgery 
[2,10], or casting, but it was noted that results 
of this were poor due to loss of range of motion 
and persistent MCL laxity[13]. Stiffness 
occurs due to the large surface area of the 
medial ligament complex and the complexity 
of the alignment and bony attachment sites of 
the various components of this ligamentous 
complex. One of the problems 20-30 years ago 
with acute repair was simply related to the 
ignorance of surgeons regarding this complex 
anatomy. Anatomic knowledge has hugely 
improved since then but is not entirely clarified 
[18,28]. 

W hilst for most combined ACL/MCL 
injuries, delayed ACL reconstruction after 
allowing the MCL to heal with bracing remains 
the most sensible option, in certain patient 
populations, such as elite athletes, this is not 
the case. A period of bracing leads to loss of 
bone density and neuromuscular control 
during the non-operative period thereby 
compromising the fixation and healing of an 
ACL graft as well having reduced quality of 
fixation of MCL graft. In addition, elite athletes 
are abnormally tough, have better access to 
rehabilitation and thus have less problems with 
stiffness following acute surgery to both the 
cruciate and MCL. 

There has been a period of  ‘heroic’ surgery for 
knee dislocations with the evangelical belief 
that early surgery to deal with all abnormal 
ligament laxities/injured structures gave the 
best results. This can be appropriate but 
frequently leads to significant complications. 
The senior author currently undertakes less 
acute MCL surgery and more staged surgeries, 
even in cases where early surgery (such as a 
posterolateral corner injury) demand an early 
operation on another part of the knee. 
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On the approach, wherever possible the 
infrapatellar branch of saphenous nerve and its 
branches are identified, dissected free and 
protected throughout the procedure (as can be 
seen in picture 3). This can greatly improve 
sensation on the front of the knee and shin. To 
do so requires adequate exposure through a 
relatively large medial wound.

As well as the position of the tibia on the femur 
in the sagittal plane, it is essential to think about 
the rotational alignment. Great care must be 
taken to ensure that the tibia is in a natural 
‘neutral’ rotational position with the foot 10⁰ 
externally rotated in a normal ‘progression 
angle’ for gait. The flexion angle for tightening 
the ligaments is important. The MCL (deep 
and superficial) is of most importance at 30⁰ 
knee flexion and should be sutured in this 
position. The posterior oblique ligament/ 
capsule (POL) can be avulsed (usually from 
the femur) and is naturally tight in extension. 
Therefore the sutures should be tightened to 
repair this ligament with the knee at 10⁰ 
flexion.

secondary to MCL laxity, the potential for 
reduced osteoar thrit ic  r isk should be 
considered. 
The following cases have high rates of poor 
outcomes with non-operative treatment and 
require surgery:
- Grade III MCL laxity with a tibial avulsion 
pattern. 

- Cases in which the MCL has infolded into the 
joint. 

Lastly, it is often said that tibial avulsion 
injuries of the MCL, which are less common 
than femoral sided injuries, have a poor 
prognosis and require surgery. Whilst the 
senior author would agree that more of these 
injuries do lead to chronic laxity problems, the 
need for surgery is rather less than has been 
suggested. The knee can often be treated 
appropriately with bracing, and later re-
evaluation.- Cases of irreducible dislocation with ‘button 

holing’ for the medial femoral condyle through 
the soft tissue envelope. 

An important principle of combined ligament 
surgery is to understand when early surgery has 
to be done. In the acute setting, the surgery is 
difficult, the tissues swollen and prolonged 
operations in this situation have increased risk 
of infection (which is a disaster) and loss of 
range of movement. For the ACL component 
there is no hurry as delayed reconstruction 
yields good results even after other structures 
have been operated upon. There seems to be 
good evidence that early surgery is required for 
posterolateral injuries and usually this is 
combined with a reconstruction to protect the 
anatomic repair achieved [11]. On the other 
hand, many MCL injuries and PCL injuries in 
the context of a combined ligament injury can 
at least be initially treated non-surgically due to 
the quality of modern bracing (see above). If 
the fibres of the medial structures are relatively 
well aligned with their bony attachment sites, 
even with up to grade II PCL laxity results with 
the use of a PCL directed brace can be 
excellent. 

Acute surgery
The goal of surgery is to provide stable 
congruent reduction of the joint (in this case 
the medial compartment +/- patellofemoral 
joint) with sufficient robustness that full 
extension can be achieved immediately 
p o s t o p e r a t i v e l y  a n d  f l e x i o n  c a n  b e 
unrestricted. As stated above, the physical 
examination determines the degree of laxity 
and thus the need for surgery, while the 
preoperative MRI scan can be helpful to 
identify the pathoanatomy so that an operative 
plan can be achieved. The author’s preference 
is for anatomic repair of injured structures with 
sutures/anchors to bony attachment points 
and reconstruction at the same time to protect 
the anatomic repair. 

In the acute setting, bony landmarks are less 
required as it is usually obvious if surgery is 
undertaken within two weeks from injury 
where attachment sites of avulsed tissues are. 
When the MCL repair is undertaken, it is 
essential that the tibia is reduced on the femur. 
In the sagittal plane this means that if a PCL 
reconstruction or repair is required then it 
should be undertaken first to bring the tibia 
forward onto the femur in the appropriate 
position and negate the effect of gravity on the 
leg. Once the anteroposterior position has 
been set then the MCL can be repaired with 
a p p r o p r i a t e  s o f t  t i s s u e  t e n s i o n i n g . 
Considering the effect of gravity, an ACL 
reconstruction is not absolutely necessary 
before fixing the MCL and can be delayed if 

preferred. 

- Cases of MCL avulsion from the tibia in 
which the superficial MCL lies superficial to 
the pes anserine tendons–the MCL ‘Stener 
lesion’. 

- Combined PCL/MCL injuries in which the 
PCL lesion is Grade III (with a reversed medial 
tibial step off) and an MCL laxity of Grade II 
or III. 
- Bi-cruciate ruptures with Grade II to III PCL 
laxity and Grade II or III MCL laxity. In these 
cases an ACL reconstruction can be delayed 
until the joint is ‘quiet’ and mobile at around 
three to four months after initial surgery for 
PCL/MCL. 

The real controversy really relates to ACL plus 
MCL injury. The majority of these are 
relatively low violence and frequently occur in 
skiing injuries. In most patients these are 
appropriately initially treated with bracing and 
non-operative management before later 
surgery if required. In the elite athlete, 
however, an acute ACL reconstruction around 

three weeks from injury when full active 
extension, a minimum flexion of 100⁰ and a 
‘quiet’ knee has been achieved is appropriate. 
The MCL will be repaired and reconstructed if 
there is Grade II or more laxity. 

Chronic MCL laxity surgery 

If a patellar dislocation has occurred then 
direct repair of the medial soft tissues can 
sufficee specially if there is no patella-femoral 
dysplasia. Rarely the senior author will 
undertake an MPFL reconstruction using a 
gracilis tendon if the medial retinacular tissues 
/MPFL are irreparable or if there is patella-
femoral dysplasia.

A reconstruction (see later) is always added to 
protect the repair. The author’s preference is to 
use synthetic material (i.e. a prosthesis or tape) 
attached to the femur and tibia. This is placed 
over the superficial MCL repair and deep to 
Layer 1 which is closed superficial to the 
synthetic material. 
There is currently popularity in using a 
percutaneous approach with small incisions to 
allow subcutaneous routing of synthetic tape 
between the femur and tibia to provide 
temporar y stabi l isation of  the medial 
compartment and allowing the soft tissue 
envelope to spontaneously heal. Whilst the 
senior author may use synthetic tape for 
reconstruction, he strongly believes that a 
formal open approach to surgery is preferable 
to allow for a proper anatomical repair to be 
completed at the same time, provide accurate 
placement of the synthetic material and avoid 
injuring the branches of the saphenous nerve 
as descr ibed above.  Sadly he has had 
experience of cases sent to him with significant 
harm being done by such percutaneous 
techniques. 

The principle in these cases is to achieve re-
tensioning of the native healed but lax tissue 
and then protect  these  re-tensioning 
procedures with reconstruction. The first step 
is identifying the location of the laxity-above 
or below the meniscus. This is done with the 
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The senior author ’s approach to MCL 
reconstruction could be considered to be 
unusual.  General ly speaking , with the 
advancement of ligament surgery, the closer 
that reconstructions have got to natural 
anatomy the better the results. We may, 
however, be arriv ing at a point where 
sometimes non-anatomic but biomechanically 
sound constructs are preferable. There are well 
documented ‘anatomic’ techniques [20], but 
unfortunately these have obvious weaknesses. 
If suture fixation of the graft more proximally 
on the tibia works, surely the graft distal to this 
point is surplus to requirement. On the other 
hand, if a suture fixation to the natural 
proximal attachment of the superficial MCL 
on the tibia yields, the working length of the 
graft is greatly lengthened and with the 
elasticity of soft tissue (be it allograft or 
autograft) significant graft lengthening and 
medial opening of the joint will occur. In 
addition, should the proximal tibial fixation 
fail, leaving only the distal fixation on the tibia, 
there will be very little rotatory control. 

MCL reconstruction

Postoperative management 
In the context of combined ligament injury, the 
PCL will always dominate if injured or 
reconstructed. The rehabilitation specific to 
the MCL emphasises full active extension as 
soon as possible. Passive extension should 
a l l o w  t h e  k n e e  t o  c o m e  i n t o  e a r l y 
hyperextension (but no more). Flexion can 
increase as tolerated with a goal of at least 90⁰ at 
two to three weeks from surgery. Weight 
bearing is limited to two weeks of non-weight 
bearing followed by two weeks of partial 
weight bearing. Other lesions such as meniscal 
repairs or chondral surgery may dictate a 
different weight bearing regime.

Whilst individual fibres within the MCL 
c o m p l e x  a r e  n o t  t r u l y  i s o m e t r i c ,  a 
reconstruction graft must be placed in an 
i s o m e t r i c  p o s i t i o n .  T h e r e f o r e  w i t h 
fluoroscopy, two guide pins are placed in the 
desired attachment points, just posterior and 
proximal to the medial epicondyle on the 
femur and at the centre of the MCL on the tibia 
2-3 cm below the joint line. A suture is then 
connected between the two pins and the knee 
taken through a range of motion to assess the 
isometry (as can be seen in picture 3). 
Adjustments to the pin placement, particularly 
on the femur, are usually required to optimise 
this. Once isometry is confirmed, either 
synthetic tape and two suture anchors, or a 
synthetic prosthesis with a tunnel proximally 
with interference screw fixation and distal 
double stapling are used. The synthetic 
material is placed deep to the infrapatellar 
branch of the saphenous nerve. It is required to 
utilize fluoroscopy to ensure, not only ideal 
femoral and tibial attachments but to ensure 
that no staples / anchors violate the joint.

For lesions affecting the distal MCL (the 
meniscus will be seen to pull away from the 
tibia as valgus force is applied during 
arthroscopic examination) the situation is a 
little more complex. Here the superficial MCL 
is identified through the exposure from 
splitting Layer 1. The superficial MCL should 
be split with a vertical incision leaving an 
anterior and posterior half on the tibia. These 
two limbs are elevated from their tibial 
attachment and the bone thus exposed, 
curetted or drilled in places to create the 
potential for healing. A non-absorbable heavy 
suture is taken up the anterior or posterior limb 
in a Kessler fashion with locking bites and then 
down the other limb. The two suture ends are 
then fixed with a suture anchor into the tibia. 
This can be undertaken to recreate the natural 
proximal attachment of the MCL around 
approximately 2 cm below the joint line and 
again around 6 cm below the joint line [18]. 
The split in the superficial MCL is then double 
breasted to tighten the construct further. 
Fixation is undertaken with the knee at 30⁰ 
flexion with neutral rotation, as described 
above.

If the laxity is found to be above the meniscus 
(at arthroscopy the joint will be seen to open 
above the meniscus when valgus stress is 
applied) then a layer by layer dissection can be 
used to effectively allow a ‘capsular shift’ type 
procedure to be undertaken. Layer 1 (deep 
fascia) is incised longitudinally from the 
epicondylar region of the femur to just distal to 
the meniscus. Next an incision is made from 
the femoral attachment point of the MCL 
down to the level of meniscus in Layer 2 
(superficial MCL). Usually with careful sharp 
dissection it is possible to separate Layer 3 
(deep MCL) from Layer 2. The deep MCL can 
be re-tensioned by using ‘figure of eight’ 
plicating sutures to shorten the ligament. 
Alternatively a suture anchor placed at the 
femoral attachment of the deep MCL and a 
Kessler-type suture can achieve the same 
result. Next, not only is Layer 2 double-
breasted over Layer 3, it can be drawn 
proximally towards its femoral attachment 
again using a number of interrupted ‘figure of 
eight’ sutures. Usually three or four of these 
sutures are required. Similar sutures can be 
u s e d  i n  t h e  p o s t e r o m e d i a l  c a p s u l a r 
region/POL region to achieve its desired result 
but rather than being tightened with the knee 
at 30⁰ it should be tightened with the knee at 
10⁰ as described above. 

As already stated in the introduction of this 
article, the senior author believes the MCL is 
the hardest knee ligament to successfully 
reconstruct. Graft choice is of relevance. Soft 
tissue grafts tend to stretch with early 
mobilisation and his dissatisfaction with them 
means that his preference is to now to use 
synthetic grafts. If the injury and laxity are 
relatively minor (grades I and II) this can 
simply be a doubled synthetic tape linked by 
femoral and tibial suture anchors. In a more 
extensive case (grade III laxity) it involves the 
use of a substantial synthetic structure. 
Because synthetic grafts are unyielding, it is 
absolutely essential that attachment points are 
accurately and carefully chosen. The graft used 
need to be isometric for the superficial and 
deep MCL components.

help of pre-operative MRI and confirmed 
intra-operatively. 

Bony landmarks are certainly important and 
the first priority is exposure of the femoral 

bony landmarks including adductor tubercle 
and medial epicondylar region. The latter is 
relatively difficult to palpate with certainty as it 
is over a fairly large area and therefore 
fluoroscopy should be used in all cases to 
identify the appropriate femoral attachment 
point. From the femoral attachment, as well as 
passing distally, the deep MCL and to a lesser 
extent the superficial MCL pass anteriorly. 
There is therefore an obliquity to the construct 
required. 

The anatomic structure responsible for 
external rotation control is largely the deep 
MCL [28]. The senior author therefore prefers 
to undertake a reconstruction that effectively 
restores the deep MCL. This means that there 
is a relatively short graft and, as a result, the 
graft provides stiffness that controls valgus as 
well as external and internal rotation. A 
posterior oblique ligament reconstruction is 
therefore rarely indicated. Indeed it is only 
required in a minority of PCL + MCL 
reconstructions.
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