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The purpose of this study was to determine the value
of reconstruction of the medial patellofemoral liga-
ment (MPFL) in the treatment of recurrent patellar
dislocation and subluxation.
We retrospectively reviewed 40 randomised patients
with recurrent patellar dislocation or subluxation,
who had undergone realignment surgery from July
1999 to December 2001. Group E consisted of
20 patients who had undergone an Elmslie-Trillat
procedure. In Group M, also consisting of
20 patients, the Elmslie-Trillat procedure was com-
bined with reconstruction of the MPFL. Pre and
postoperative data were collected and compared. 
At follow-up after 2 years, the apprehension sign
remained positive in 6 knees of Group E, but in none
of Group M. On a stress skyline radiograph, stabili-
ty was significantly better in Group M than in
Group E. 
Based on these findings, it appears that reconstruc-
tion of the MPFL is a useful addition to the treatment
of recurrent patellar dislocation and subluxation.

INTRODUCTION

More than 100 different surgical techniques for
the treatment of recurrent patellar dislocation or
subluxation have been described during the past
100 years (4, 6, 9, 11). Surgical methods can be clas-
sified as proximal realignment, distal realignment,
proximal and distal realignment, lateral retinacular
release, and medial retinacular plication (2, 10). 

Campbell developed the Campbell procedure as
a method of proximal realignment and reported that
it was useful in patients who have attenuated or
relaxed medial capsular structures, normal quadri-
ceps alignment, minimal or no significant degener-
ative changes, and rare recurrence of patellar dislo-
cation (2). A technique of quadricepsplasty (distal
and lateral transfer of the insertion of the vastus
medialis muscle combined with lateral retinacular
release) was also reported by Madigan et al as a
method of proximal realignment (11). Insall and
Hughston both described a procedure for proximal
realignment (2). The procedures designed by Roux
and Goldthwait, Galeazzi, Hauser, and Elmslie and
Trillat (2) are typical distal realignment procedures.
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Although most authors report that the results are
usually satisfactory and recurrence is uncommon,
various problems remain. These include recurrence
of dislocation, persistent patellofemoral instability
without redislocation, patellofemoral osteoarthritis,
loss of flexion, and medial subluxation (1, 8, 10).

Recently, the medial patellofemoral ligament
(MPFL) has been recognised as an important sta-
biliser of the patella, preventing lateral dislocation.

In this study, we aimed at evaluating the value of
MPFL reconstruction for the treatment of recurrent
patellar dislocation.

PATIENTS AND METHODS

We retrospectively reviewed 40 patients with recur-
rent patellar dislocation, with a minimum follow-up of
two years after surgery. We classified the patients into
4 groups according to sulcus angle and tibial external
rotation angle (fig 1 : Tanaka’s classification (15)). Type
I includes knees with a large sulcus angle and a large
external rotation angle of the tibia. Type II includes
knees with a large sulcus angle and a small external rota-
tion angle of the tibia. Type III includes knees with a
small sulcus angle and a large external rotation angle of
the tibia. Type IV includes knees with a small sulcus
angle and a small external rotation angle of the tibia. We
performed distal realignment mainly for type I, proximal
realignment mainly for type II. We randomly selected
20 patients (20 knees ; group E) who had undergone an

Elmslie-Trillat distal realignment, and 20 patients
(20 knees ; group M) who had undergone MPFL recon-
struction associated with an Elmslie-Trillat distal
realignment. In group E, there were 5 men and
15 women with a mean age at surgery of 26.4 ± 9.7 years
(range : 14 to 45 years), with a mean follow-up of 41.0
± 8.7 months (range : 28 to 52 months). In group M,
there were 6 men and 14 women with a mean age at
surgery of 26.0 ± 10.0 years (range : 16 to 55 years), and
a mean follow-up of 31.7 ± 10.5 months (range : 24 to
44). All patients were Japanese. Generalised joint laxity
was present in 7 patients of group E, and in 8 patients of
group M.

The mean sulcus angle on skyline view was 145.2° ±
6.1° (range, 137° to 159°) in group E and 145.7° ± 7.3°
(range, 138° to 162°) in group M. The mean external
rotation angle of the tibia on axial computed tomogra-
phy (CT) was 10.1° ± 3.1° (range : 4° to 14°) in group E
and 9.5° ± 4.6° (range : 0° to 18°) in group M. 

Two year after surgery both groups were evaluated,
and findings were compared. Postoperative assessment
included postoperative complications, persisting symp-
toms mainly patella apprehension, quadriceps and ham-
strings strength (Cybex®), range of movement, evalua-
tion according to Hall et al (6), and the pre- and postop-
erative Kujala (16) score including a variety of symptoms
and signs of patellar instability with a maximal score of
100 points. Radiographs and axial CT scans were
obtained. 

Radiological assessment included a standard
Merchant view and a skyline view in 30° flexion with 2
kgf stress. We used Merchant’s view to measure the tilt-
ing angles and lateral shift ratios. The lateral and medi-
al stress shift ratios (14) were obtained from stress radi-
ographs (fig 2 a, b, fig 3). The findings were compared
to those made on stress radiographs in 60 normal knees
(group N : 30 normal knees of males and 30 normal
knees of females), and the non-operated knees in groups
E and M. An axial CT was also obtained to measure the
patellar tilt and patellar shift (9) (fig 4). We used
Student’s t-test for statistical comparison.

RESULTS

Apprehension sign

The apprehension sign remained positive in
6 knees in group E, whereas it was negative in all
knees in group M.
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Fig. 1. — Tanaka’s classification of our patients
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Restoration of quadriceps and hamstrings

The mean power of the quadriceps postopera-
tively compared with that in the untreated knee was
66.8% ± 7.2% in group E and 75.3% ± 23.3% in
group M. The mean power of the hamstrings was
81.7% ± 13.8% in group E, 73.3% ± 26.7% in
group M. There was no significant difference
between the two groups (quadriceps : p = 0.45,
hamstrings : p = 0.09).

Range of movement

All patients in both groups achieved a full range
of movement. The interval until patients acquired

full range of movement was 2.1 ± 0.6 months
(range : 1.5 to 3.0) in group M, versus 3.0 ±
1.3 months (range : 1.5 to 5.0) in group E. The
patients in group M seemed to take longer to
acquire a full range of movement than those in
group E.

Assessment by the method proposed by Hall et
al and Kujala score

On the assessment following Hall et al, there
were 6 knees assessed as excellent, 13 knees as
good, 1 knee as fair, and 0 knees as poor in
group E, while 13 knees were assessed as excellent,
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Fig. 2. — a. Skyline view in 30° flexion with 2 kg stress to
measure medial stress shift ratio ; b. Skyline view in 30° flexi-
on with 2 kg stress to measure lateral stress shift ratio.

Fig. 3. — Medial and lateral stress shift ratios

Fig. 4. — Patellar tilt and patellar shift on CT
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7 knees as good, and 0 knees as either fair or poor
in group M.

The mean Kujala score was 79.6 ± 21.7 points
(range : 56 to 100) in group E, 89.0 ± 13.6 points
(range : 63 to 100) in group M, while the socres
before surgery were 30.5 ± 5.4 points (range : 21 to
36) in group E and 30.1 ± 7.5 points (range : 19 to
38) in group M. There was no significant difference
between the two groups (p = 0.08). One knee in
group E and three knees in group M scored
100 points.

Radiological assessment (table I, II)

On radiological assessment, the mean tilting
angle two years after surgery was 10.1° ± 4.9° in
group E, 8.5° ± 4.1° in group M, while the tilting
angle before surgery was 16.5° ± 5.3° in group E,
and 16.9° ± 7.0° in group M. There was no signifi-

cant difference between the two groups (p = 0.48).
The mean lateral shift ratio after surgery was
12.3% ± 3.1% in group E, 9.2% ± 3.5% in group
M ; the corresponding figures before surgery were
21.0% ± 6.3% in group E, and 21.2% ± 11.4% 
in group M. There was no significant difference
between the two groups (p = 0.11).

The mean medial stress shift ratio in group N
was 8.9% ± 3.8% [men : -9.7% ± 3.8%, women :
-7.9% ± 3.7%]. The corresponding values were
9.4% ± 4.9% in group E (surgically treated side),
and 8.1% ± 8.2% in group M (surgically treated
side). There was no significant difference between
group E (surgically treated side) and group M (sur-
gically treated side) in the mean medial stress shift
ratio (p = 0.27). The corresponding values were
11.4% ± 6.0% in group E (untreated side) and 3.6%
± 12.1%. in group M (untreated side). There was no
significant difference between the surgically treat-
ed side and untreated side in either group (group E :
p = 0.28, group M : p = 0.06).

The mean lateral stress shift ratio in group N was
15.5% ± 5.5% [men ; 14.4% ± 4.5%, women
15.7% ± 6.7%]. The corresponding value in group
E (surgically treated side) was 31.5% ± 9.7%,
while that in group M (surgically treated side) was
14.5% ± 5.3%. There was a significant difference
between group E (surgically treated side) and
group M (surgically treated side) in the mean later-
al stress shift ratio (p = 0.03). There was no signi-
ficant difference between group M (surgically
treated side) and group N (p = 0.17). In group M,
there was a significant difference between the sur-
gically treated side and the untreated side in the
mean lateral stress shift ratio (p = 0.01), but there
was no significant difference in group E (p = 0.21).
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Table I. — Assessment on radiographs and
computed tomography

Group E (n = 11) Group M (n = 14)

X ray : tilting angle
before surgery 16.5° ± 5.3° 16.9° ± 7.0°
after surgery 10.1° ± 4.9° 8.5° ± 4.1°

X ray : lateral shift ratio
before surgery 21.0% ± 6.3% 21.2° ± 11.4%
after surgery 12.3% ± 3.1% 9.2%° ± 3.5%

CT patellar tilt
before surgery 27.3° ± 5.3° 28.3° ± 7.8°
after surgery 13.2° ± 5.6° 10.6° ± 3.1°

CT patellar shift
before surgery 23.2% ± 5.9% 29.5% ± 12.3%
after surgery 9.1% ± 6.4% 9.1% ± 3.2%

Table II. — Assessment on stress radiograph

group N group N group N group E group M group E group M
(n = 30) (n = 30) (n = 60) (n = 11) (n = 14) (n = 11) (n = 14)

men women men and untreated untreated surgically surgically
women side side treated side treated side

stress radiograph :
medial stress shift ratio -9.7% ± 3.8% -7.9% ± 3.7% -8.9% ± 3.8% 11.4% ± 6.0% 3.6% ± 2.1% 9.4% ± 4.9% 8.1% ± 8.2%

stress radiograph :
lateral stress shift ratio 14.4% ± 4.5% 15.7% ± 6.7% 15.0% ± 5.5% 33.6% ± 6.8% 32.2% ± 10.1% 31.5% ± 9.7% 14.5% ± 5.3%
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Assessment on axial CT (table I)

The mean patellar tilt two years after surgery was
13.2° ± 5.6° in group E and 10.6° ± 3.1° in group
M, while that before surgery was 27.3° ± 5.3° in
group E and 28.3° ± 7.8° in group M. There was no
significant difference in either group (p = 0.47). The
mean patellar shift after surgery was 9.1% ± 6.4%
in group E and 9.1% ± 3.2% in group M, while that
before surgery was 23.2% ± 5.9% in group E and
29.5% ± 12.3% in group M. There was no signifi-
cant difference in either group (p = 0.66).

Postoperative complications

No postoperative complication were noted in
either group.

DISCUSSION

Although more than 100 different surgical tech-
niques for the treatment of patellar instability have
been described over the past 100 years, various
problems continue to be raised. Recently, the medi-
al patellofemoral ligament (MPFL) has been recog-
nised as an important stabiliser of the patella, pre-
venting lateral dislocation. The MPFL extends
from the superior two-thirds of the medial patellar
margin to an insertion distal to the adductor tuber-
cle and proximal to the posterior aspect of the
femoral attachment of the medial collateral liga-
ment (MCL), with superficial fibres extending to
the posterior capsule of the knee (13). Since the
1990s, the importance of the MPFL has been grad-
ually recognised. Based on recent biomechanical
studies, the MPFL is accepted as the primary
restraint among the medial patellar stabilisers (3, 5,

7). Conlan et al (3) reported that the MPFL provid-
ed 53% of the total medial restraining force.
Hautamaa et al (7) and Desio et al (5) reported 55%
and 60%, respectively. Nomura et al (13) reported
that none of 49 knees with recurrent dislocation of
the patella had a normal MPFL. In that report,
9 knees showed loose femoral attachment, 29 knees
showed scar tissue formation or abnormal scar
branch formation, 11 knees had absent MPFL,
among the 49 knees in total.

We initially used the Elmslie-Trillat technique
for distal realignment, but hypermobility of the
patella was not fully corrected in some patients,
who complained of persistent patella apprehension
(6 patients). Therefore, since January 2001 we
added reconstruction of the MPFL to the Elmslie-
Trillat technique. Not one patient in this group had
persistent patella apprehension. 

There were no significant differences in tilting
angles or lateral shift ratios on radiographs, medial
stress shift ratios on stress films or patellar tilt or
patellar shift on axial CT. However, lateral stability
on the stress films in group M (surgically treated
side) was significantly better than in group E (sur-
gically treated side). In group M, stability of the
surgically treated side was significantly better than
on the untreated side, while there was no signifi-
cant difference in group E. There was no significant
difference between group M and group N regarding
lateral stability. 

We concluded that reconstruction of the MPFL
is a useful adjunction to the treatment of recurrent
patellar dislocation.

Many aspects of the reconstruction of the MPFL
remain to be further examined such as tension,
position, and location of fixation of the recon-
structed MPFL. We should also investigate the
material (autogenous tendon or artificial ligament),
the volume and length of the reconstructed MPFL,
as well as the laxity and resistance to rupture of the
reconstructed MPFL.
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