
Abstract The management of patients with combined
medial collateral (MCL) and anterior cruciate (ACL)
rupture remains controversial. We studied 25 such pa-
tients who elected to have the ACL lesion treated conser-
vatively; 14 underwent MCL repair with early mobiliza-
tion and 11 were treated with immobilization for two
weeks. The mean follow up was 5.9 years (2 to 11).
There was no difference in the clinical assessment of lig-
amentous laxity, KT-1000 measurements or Tegner ac-
tivity scores between the two groups but there were sig-
nificantly higher Lysholm function scores in the operated
group.

Résumé Le traitement optimal des cas associant des lés-
ions du ligament croisé antérieur (ACL) à des lésions
médiales collatérales (MCL) est controversé. Nous avons
réalisé une étude sur le suivi du traitement de telles lés-
ions dans le but d’évaluer si le traitement opératoire des
déchirures de MCL peut apporter une amélioration des
résultats fonctionnels pour des patients choisissant de ne

pas subir une reconstruction de ACL. Notre étude portait
sur 14 patients ayant subi une reconstruction du MCL et
11 patients traités sans opération. Nous n’avons pas ob-
servé de différences significatives entre les deux groupes
pour les tests de relâchement manuel, ni pour les mesu-
res KT-1000, ni pour les niveaux d’activité de Tegner. En
revanche les patients du groupe opératoire ont obtenu un
meilleur score fonctionnel de Lysholm.

Introduction

Non-operative management, with early protected move-
ment is the accepted treatment for isolated MCL injury
[7]. Early mobilization however may not be recommend-
ed when MCL lesions are combined with other ligament
injuries, particularly those involving the ACL [1]. Good
results have been reported with operative management of
ACL ruptures in conjunction with non-operative man-
agement of MCL tears [11]. However, quadriceps weak-
ness, extension loss and anterior knee pain are common
complications of ACL reconstruction [6], and many pa-
tients with ACL lesions may be managed conservatively
[2, 3, 11], with secondary reconstruction when required
[8]. In combined MCL-ACL injuries surgery to the MCL
with non-operative management of the ACL has been
advised [5]. Little attention, however has been given to
comparing the functional results after operative and non-
operative treatment for MCL ruptures in patients with
unreconstructed ACL tears. A retrospective study of pa-
tients with combined MCL-ACL injuries was therefore
undertaken to compare these two groups.

Material and methods

Between April 1983 and March 1995 the authors performed ar-
throscopy on 95 consecutive patients with acute ACL tears and the
following criteria : 1) the arthroscopy was performed within 2
weeks of injury; 2) there were no posterior cruciate ligament rup-
tures and 3) there were no bony fragments associated with the
ACL rupture. 28 (29%) of the 95 patients had associated MCL in-
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juries. Two patients were excluded from the study due to their age
(>70 years). One patient refused to undergo a follow up examina-
tion. The remaining 25 patients were studied.

Aspiration of the joint, plain radiographs and double contrast
arthrography, manual laxity tests under anaesthesia and arthrosco-
py were performed on all patients. All ACL ruptures were con-
firmed arthrosopically. Valgus instability was graded as : Grade 1
– fully stable at 0° and 30° of flexion; Grade 2 – full stability at 0°
of flexion but unstable to valgus stress at 30°; and Grade 3 – un-
stable to valgus stress at 0° and 30° of flexion. The site of the
MCL pathology was identified as femoral or tibial according to
the arthroscopic and arthrographic findings. No surgery was per-
formed on the torn ACL. 14 MCL tears were repaired (operated
group) and 11 were managed conservatively (non-operated group).
The selection for operative or non-operative management depend-
ed on the severity of the MCL injury. Grade 3 tears which showed
anterior subluxation of the medial tibial plateau during laxity tests
under anaesthesia were repaired. Surgery involved suturing of the
torn ligament or stapling of an avulsed ligament to bone.

Ten of the operated group and 9 of the non-operated group sus-
tained their injury during sporting activities. The age, time from
injury to arthroscopy, amount of aspirate and follow-up details are
summarised in Table 1. Sex, site and severity of the MCL injury
are shown in Table 2. Other associated injuries are shown in Table
3. Two patients in the operated group who had both lateral and
medial meniscal tears underwent small flap excisions of the lateral
meniscus. The other meniscal tears were small (<5 mm) and/or
partial thickness and did not require surgical treatment. In the op-
erated group continuous passive motion was started immediately
post-operatively and increased as tolerated to 90°. A bivalved
long-leg cast was worn when the passive motion machine was not
in use, and weight bearing allowed at 2 weeks, after which an ac-
tive exercise programme was instigated with partial weight bear-
ing in a brace. Full weight bearing was permitted at 4 weeks. In
the non-operated group the knee was immobilized in a long-leg
cast for 2 weeks, followed by partial weight bearing with a bi-
valved cast and an exercise programme for 2 weeks with full
weight bearing in a brace thereafter. At follow-up, clinical exami-

nation included laxity tests, meniscal signs, measurements of
range of movement and the girth of the thigh 10 cm proximal to
the upper pole of the patella, with objective antero-posterior laxity
as measured by the KT-1000 arthrometer (Medmetric, San Diego,
CA), and standard X-rays. Arthrometer measurements were re-
corded at 30° of flexion at 134 N, and compared with the contra-
lateral knee. Radiographs were evaluated for signs of degenerative
change using the criteria described by Noyes [10]. The results
were compared with initial findings except for the KT-1000 mea-
surements, as the arthrometer was not available during the early
stage of the study. Knee scores were determined using Lysholm’s
function scores and Tegner’s activity scores, with an available to-
tal of 100 points, and 10 points respectively. Functional scores of
91–100 points were rated as excellent, 84–90 points good, 65–83
points fair, and those with less than 64 points rated poor. Activity
levels of 7–10 points indicated active competitive sports, 4–6
points recreational sports and 0–3 points routine daily activities
[13].

The t-test was employed for statistical analyses of time from
injury to arthroscopy, amount of aspirate, side-to-side variation in
KT-1000 measurements and follow-up intervals between the
groups. The Mann-Whitney’s test was employed to analyse differ-
ences in knee scores between the groups. A Chi-square test was
employed to analyse the incidence of muscle wasting and positive
laxity tests.

Results

No patients in either group had an effusion, restriction of
knee movement or meniscal signs at the time of follow-
up, and there was no difference in the incidence of mus-
cle wasting between the two groups. Laxity tests at fol-
low-up showed that there were patients with positive val-
gus stress tests at the initial examination which had be-

Table 1 Group mean data for
the subjects (mean±SD) Operated group Non-operated group P-value

(n=14) (n=11)

Age (years) 30.9±13.7 33.6±10.2 0.580
Duration (days)a 7.0±2.7 8.2±3.8 0.342
Aspiration (ml)b 15.2±8.4 26.6±13.7 0.031*
Follow-up period (months) 67.6±30.1 74.4±33.0 0.597

a from injury to arthroscopy
b blood aspirated from the joint
at the initial visit to hospital
* Significant

Table 2 Data for sex and site
and grade of MCL injury (num-
ber of cases)

Table 3 Associated injuries at
the initial arthroscopy (number
of cases)

Operated group Non-operated group
(n=14) (n=11)

Sex Male 6 3
Female 8 8

Sitea Femoral 11 7
Tibial 2 2
Unknown 1 2

Severityb Grade 2 0 4
Grade 3 14 7

a site of MCL tear
b severity of MCL injury

Associate injury Operated group Non-operated group
(n=14) (n=11)

Lateral meniscus 3 3
Lateral meniscus + medial meniscus 3a 0
Lateral meniscus + Segond’s fracture 1 2
None 7 6

a 2 of the 3 underwent small
flap excisions of the lateral me-
niscus



110

come negative, with no difference between the two
groups (Fig. 1); neither were there differences in the KT-
1000 measurements. Radiographic examination showed
differences between the injured and uninjured knees in
12 of the 14 patients in the operated group and in 6 of
the 11 in the non-operated group; 5 in the former and 3
in the latter were found to have minor degenerative
changes. Two patients in the non-operated group suf-
fered further sports injuries requiring limited medial me-
niscectomy at 44 and 73 months after the initial injuries.

The mean Lysholm’s functional scores were significant-
ly higher in the operated group (98.5 vs. 93.8) and the mean
Tegner’s activity scores were 5.2 in the operated group and
4.4 in the non-operated group. Function and activity levels
are shown in Table 4. Neither gender nor the site of MCL
injury affected the stability or functional outcome.

Discussion

Shelbourne [11] recommended non-operative treatment for
MCL tears, with a brace for 4–8 weeks and subsequent
ACL reconstruction for combined MCL/ACL injuries.
Noyes [9] advised surgery to the medial ligament in ath-
letes with gross disruption and associated ACL ruptures.
Gillquist and Odensten [4] showed that surgical repair of
the MCL might increase the success rate of ACL recon-
struction in combined injuries. Hughston [5] suggested that
MCL repair converts a knee with a combined MCL/ACL

injury into one with an isolated ACL injury which may be
treated conservatively. The treatment of combined
MCL/ACL injuries remains however controversial.

The present study was limited by the lack of objective
assessment of medial laxity and quadriceps strength, and
because it was neither prospective nor randomized. Al-
though objective evaluation of medial laxity could be
performed using stress radiography [9], most patients
were unwilling to consent to frequent further X-rays.
Objective isokinetic tests of quadriceps strength could be
performed but require anterior translation of the tibia
when the knee is extended, which may be harmful in an
ACL deficient knee [12]. Isokinetic exercises at less than
60° of flexion were not permitted in our patients. The
treatment program was selected for each patient accord-
ing to the severity of the MCL injury. The MCLs in the
operative group were more severely injured than those in
the non-operative group. It might be expected that pa-
tients with more severe injuries would have a poor out-
come; however those who underwent MCL repair had
higher Lysholm knee scores, which provides support for
the view that MCL repair should be considered in pa-
tients who have combined MCL/ACL lesions and who
elect not to undergo ACL reconstruction. Immobilization
has been shown to be detrimental to healing medial liga-
ments, while early movement increases their tensile
strength [7, 8]. Lechner and Dahners [7] have shown in-
creased laxity in a healing MCL when associated with
ACL transections in rats; and Bray [1] has shown that
short-term immobilization is required after combined
MCL and ACL transections in rabbits. Tegner activity
levels showed that 19 of the 25 patients returned to
sporting activities. However, further injury with subse-
quent meniscal lesions and degenerative changes are
common sequellae [10]. Three patients in the non-oper-
ated group sustained further injury during sports activity
and two required meniscectomy.

In summary patients with combined MCL/ACL le-
sions undergoing operative repair of the MCL with early
mobilization show higher functional levels than those
managed non-operatively with short-term immobiliza-
tion. There were no differences in girth, stability, activity
levels when comparing patients who underwent opera-
tive and non-operative management of the MCL without
ACL reconstruction.
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