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Reconstruction of medial patellofemoral ligament for 
chronic patellar instability

Raghuveer Reddy K, Chandra Bdr Mishra

Abstract
Background: Disruption of the capsule, medial patellar retinaculum, and/or vastus medialis obliqus has been associated with 
recurrent patellar instability. Biomechanical studies have shown that the medial patellofemoral ligament (MPFL) is the main 
restraint against lateral patella displacement and reconstruction of the MPFL has become an accepted surgical technique to 
restore patellofemoral stability in patients having recurrent patellar dislocation. We report a prospective series of patients of 
chronic patellar instability treated by reconstruction of medial patellofemoral ligament.
Materials and Methods: Twelve patients (15 knees) with recurrent dislocation of patella, were operated between January 2006 
and December 2008. All patients had generalised ligament laxity with none had severe grade of patella alta or trochlear dysplasia. 
The MPFL was reconstructed with doubled semitendinosus tendon. Patients were followed up with subjective criteria, patellar 
inclination angle, and Kujala score.
Results: The mean duration of followup after the operative procedures was an average of 42 months (range 24–60 months). 
10 knees showed excellent results, 3 knees gave good results, and 2 knees had a fair result. The average patellar inclination 
angle decreased from 34.3° to 18.6°. The average preoperative Kujala functional score was 44.8 and the average postoperative 
score was 91.9.
Conclusion: MPFL reconstruction using the semitendinosus tendon gives good results in patients with chronic patellar instability 
without predisposing factors like severe patella alta and high‑grade trochlear dysplasia, and for revision cases.
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Introduction

The patellofemoral joint has a low degree of congruency. 
Stability depends on (1) bony structures – patellar 
and trochlear shape and (2) soft tissue structures – 

quadriceps muscle, in particular, the vastus medialis 
obliquus, lateral retinaculum, medial retinaculum, medial 
patellofemoral ligament (MPFL), and medial patello‑tibial 
ligament.1 The major restraints in the initial knee flexion 
(<30°) are the soft tissue structures, but after 30°, patellar 
stability depends on bony anatomy.2 Major instability factors 
as described by Dejour are patellar tilt, tibial tubercle–

trochlear groove distance (Q‑angle quantification by CT 
scan), patella alta, and trochlear dysplasia.3 The secondary 
instability factors are excessive external femoral rotation, 
excessive external tibial rotation, genu recurvatum, and 
genu valgum. These instability factors predispose to injury 
of the MPFL which is the major soft tissue restraint which 
contributes an average 53% of the total force that prevents 
lateral displacement of distal knee extensor mechanism.4

The MPFL is a distinct soft tissue structure within the 
medial retinaculum, which originates from saddle between 
the adductor tubercle and epicondyle and inserts at the 
superior two‑thirds of medial border of patella, typically 
at the location where the perimeter of the patella becomes 
more  vertical. It is approximately 55 mm long and its 
width ranges from 3 to 30 mm. This ligament is most 
taut in full extension, with the quadriceps contracted, and 
assists in guiding the patella into the trochlea during the 
early stages of flexion. The common attachment of the 
tendon of the vastus medialis muscle and the ligament 
to the superiomedial patella suggests that there may be a 
dynamic element for stability. Patellar tracking is significantly 
affected by a lateral force in the absence of the MPFL, but 
returns to normal following reconstruction.5 In nearly all 
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patella dislocations, there is damage to the MPFL.6,7 70% is 
damaged at the patellar insertion while the remaining 
is damaged at the femoral origin. In all, however, there 
is also interstitial damage.6,7 MPFL reconstruction is most 
helpful for patients who have recurrent patellar dislocations 
associated with hyperelasticity and for patients who have 
obligatory patellar dislocations. Both of these scenarios 
are associated with incompetent medial retinacular tissue.8

Nonoperative management is the recommended option 
following primary patellar dislocation.9,10 Conservative 
management focuses on exercises to strengthen the 
quadriceps, and especially the vastus medialis, to prevent 
further instability. If the dislocation recurs operative 
intervention is considered, with the aim of restoring the soft 
tissue anatomy to normal. Proximal or distal realignment 
procedures have long been selected as treatment for recurrent 
patellar dislocation, but associated knee osteoarthritis in these 
non‑anatomical surgeries leads to poor results.11‑14 Hence, a, 
medial patellofemoral ligament reconstruction, an anatomical 
reconstruction, has started in recent years. We conducted a 
prospective, study of reconstruction of medial patello femoral 
ligament for chronic patellar instability patients.

Materials and Methods

Twelve patients (15 knees) with recurrent dislocation 
of patella were operated between January 2006 and 
December 2008. All patients had generalised ligament 
laxity with none had severe grade of patella alta or trochlear 
dysplasia. Inclusion criteria were dislocating patella with 
history more than three episodes, failed previously operated 
cases, low‑grade trochlear dysplasia, and mild patella alta. 
Exclusion criteria were pediatric patients less than 16 years, 
acute dislocations, high‑grade trochlear dysplasia [tibial 
tuberosity–trochlear groove (TT–TG) distance >20 mm], 
high‑grade patella alta (>1.35 CatonDeschamp’s index), 
patients with patellofemoral arthritis, and dislocations 
associated with other ligament injuries with or without 
osteochondral fractures needing fixation.

Preoperative evaluation specifically consisted of dynamic 
patellar tracking, patella height, and possible patellofemoral 
osteoarthritis. The patellofemoral morphology study 
included routine X‑ray of the knee anteroposterior, lateral 
and skyline views, before the operation and at followup. 
Preoperative CT scan was done for axial section at 0°, 10°, 
15°, and 30° flexion of the knee for measuring TT–TG15 
distance and patellar inclination angle.16 TT–TG is the 
quantitative indicator of Q‑angle. CatonDeschamp’s index 
was used to evaluate patella alta.17

There were eight females and four males. Out of them 3 

female patients were having bilateral patella involvement. 
Six patients were already operated for unilateral instability. 
Three patients underwent for lateral release and medial 
plication procedure, one had only lateral release, and two 
had Elmslie‑Trillat procedure before reporting to us. The 
mean age of the patients was 29.2  years (range 18-41 
years). The average period between dislocation and surgery 
was 11.8 years. All our patients were having generalized 
ligament laxity as assessed by revised Brighton’s criteria18 
which included nine tests. Each positive test was counted 
as 1 point, giving a maximum of 9 points. Brighton score 
of five or more positive tests was considered positive for 
generalized joint hypermobility. The nine tests included: 
Passive apposition of right and left thumb to flexor aspect 
of forearm, passive dorsiflexion of right and left little finger 
>90°, passive hyperextension of right and left elbow >10°, 
passive hyperextension of right and left knee >10°, and 
forward flexion of the trunk with knees straight so that 
palms of hands rest easily on the floor. Two patients had 
low‑grade patella alta and one patient had type A trochlear 
dysplasia.3 Associated intra‑articular pathologic finding in 
one patent who had a loose body was addressed [Table 1].

Patellofemoral function was evaluated with the Kujala functional 
score before surgery and at the time of the final followup. 
Additional surgeries to an MPFL reconstruction considered 
were lateral retinacular release when there was tight lateral 
retinaculum, a tibial tubercle transfer in cases of trochlea–tubercle 
malalignment (TT–TG distance >20 mm), and severe patella 
alta (>1.35 CatonDeschamp’s index).17 Surgical outcome was 
assessed by three methods: The patient’s opinion (subjective: 
excellent, good, fair, or poor), patellar inclination angle, and 
Kujala patellofemoral score.19 15 knee were operated and all 
were followed up and reported. The mean duration of followup 
of 15 knees (12 patients) after the operative procedures was an 
average period of 42 months (range 24–60 months).

Operative procedure
We used gracilis tendon in first four cases20 later on in rest 
we used semitendinosus graft. Three cm long incision was 
made over the semitendinosus tendon, over the medial 
edge of the patella, and over the medial femoral epicondyle. 
The semitendinosus tendon was harvested with a routine 
technique.21 An incision was made over the medial edge of 
the patella into the second fascial layer of the knee. Dissecting 
scissors are now used to tunnel between the 2nd and 3rd fascial 
layers, aiming toward the medial epicondyle where the 
second fascial layer is also opened. A guide wire was inserted 
at the medial femoral condyle in between epicondyle and 
adductor tubercle. In the proximal third of the medial edge of 
the patella, two 3 mm drill holes were made approximately 
10–12 mm apart. These drill holes should be on the edge 
of the patella and should not violate chondral surface and 
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anterior cortex. A tape was then placed around the guide 
wire at the medial epicondyle, taking it from there, between 
the 2nd and 3rd fascial layers, to the drill holes at the medial 
edge of the patella. With the knee in full extension, while 
strongly pulling proximally with a bone hook on the distal 
patella in the direction of the anterior superior iliac spine 
(ASIS), the slack in the tape is taken up. The tape was then 
clamped with an artery forceps on the surface of the patella. 
The stability of the patella, compared to the opposite knee 
as well as the lengthening pattern of the tape, was observed. 
At the correct femoral insertion point, the patella should be 
stable in full extension and the tension in the tape should 
be at maximum in full extension and progressively become 
lax with flexion. If this tension pattern was not observed, the 
position of the guide pin on the femur should be changed. 
Moving the guide pin more proximal would decrease the 
tension in extension and increase the tension in flexion. 
Conversely, moving the guide pin more distal would increase 
the tension in extension and decrease the tension in flexion. 
The ideal position was where the tape was maximally tight 
in extension and became more lax in flexion. When satisfied 
with the tensioning pattern, over‑drill the guide wire in the 
epicondyle with a 5‑mm cannulated drill. Place a 5‑mm bone 
anchor in this drill hole in the femoral condyle and attach the 
loop of the double semitendinosus tendon to it [Figure 1].

The double semitendinosus tendon was brought 
between the 2nd and 3rd facial layers to the drill holes in 
the patella. Tensioning was done with the knee in full 
extension, while strongly pulling proximally with a bone 
hook on the distal patella in the direction of the ASIS. 
Tension on the semitendinosus tendon is only enough to 
remove the slack and the free ends are then temporary 
tied to themselves with a suture loop. This maneuver 

Figure 1: A line diagram showing MPFL ligament reconstruct – Bone 
anchor in femoral condyle and bone tunnel made in medial patellar edge

Table 1: Clinical details of the patients
S.no. Name Age /  

Sex
Rt.. Lt. Predisposing 

factors
Previous 
surgeries

Additional 
surgery 
performed

Follow-up Patellar 
inclination angle

Score

Pre-op. Post-op. Pre-op. Post-op.
1 BT 21 / M Rt. Lax Joints ———  15° Flexion 

restriction
24° 15° 43 88

2 SD 36 / F Lt. Lax Joints Lateral release, 
Medial plication

——— Once feeling 
of patella 
Subluxation

40° 18° 44 90

3 SD 36 / F Rt. Lax Joints Elmslie Trillat ——— ——— 38° 20° 46 92
4 LI 25 / F Rt. Lax Joints  

Patella Alta 1.28
Lateral release ——— 5° flexion 

restriction
36° 17° 45 92

5 RA 27 / F Rt. Lax Joints ——— ——— 30° 15° 46 95
6 RA 27 / F Lt. Lax Joints ——— ——— 28° 17° 44 95
7 KR 41 / M Rt. Lax Joints Lateral release,  

Medial plication
Loose body 
removal

42° 23° 42 92

8 JI 21 / F Lt. Lax Joints ——— ——— 36° 20° 46 92
9 JI 21 / F Rt. Lax Joints ——— ——— 35° 19° 46 94
10 SA 41 / F Rt. Lax Joints 

Trochear 
Dysplasia type ‘A’

——— ——— Anterior knee  
pain

43° 24° 43 88

11 HA 30 / F Lt. Lax Joints Elmslie Trillat Lateral 
release

23° 16° 46 92

12 MH 25 / M Rt. Lax Joints ——— ——— ——— 30° 19° 48 95
13 PA 18 / F Lt. Lax Joints Lateral release, 

Medial plication
——— ——— 33° 17° 44 91

14 MR 30 / M Rt. Lax Joints 
Patella Alta 1.26

——— ——— 10° Flexion 
restriction anterior 
knee pain

36° 16° 46 88

15 NA 18 / F Lt. Lax Joints ——— Lateral 
release

——— 40° 24° 43 94
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prevents over tensioning of the reconstructed MPFL. 
Over tensioning of the ligament can lead to an extensor 
lag when the tension in this reconstructed ligament is 
more than that in the patellar tendon with quadriceps 
contraction and active knee extension. After tensioning, 
the medial and lateral movement of the operated patella 
should be similar to that of the contralateral patella. 
Once the tensioning was satisfactory, the free ends of 
the folded back tendon were sutured onto themselves 
and the surrounding soft tissue with a non‑absorbable 
material.

In the last 11 cases, we modified the previous technique, 
using single incision and semitendinosus tendon since 
our patients were of average built with ligament laxity 
[Figures 2 and 3]. A 6–7 cm vertical incision was made 
between adductor tubercle and medial border of the 
patella. A horizontal incision was made over the medial 
retinacular structures till the third layer, taking precaution 

to avoid entering the joint. Patellar end was fixed with 
2.8‑mm FASTak titanium anchor on the medial border 
of patella at the junction of upper and middle thirds, 
typically where the perimeter of patella becomes more 
vertical. Then, guide pin was inserted on medial femoral 
epicondyle and isometricity was tested with the anchor 
thread itself. Then, femoral tunnel of 7 mm width was 
made using beath pin from the chosen point. Care had to 
be taken such that femoral tunnel length was larger by at 
least by 1 cm than the graft construct so that femoral end 
could be fixed with traction by pull‑out sutures of beath 
pin. Soft‑threaded 7‑mm titanium screw or biodegradable 
screw (1 mm larger than the tunnel width) could be used 
for femoral end fixation at knee flexion between 20° and 
60°. Knee flexion angle depended on which position the 
patella engages in the groove. During fixation, traction 
force of 2 N was applied to the pull‑out sutures. Previously 
incised retinacular tissues were sutured, which would be 
covering reconstructed graft.

Figure 2: Preoperative photographs showing (a) Surface anatomy of MPFL. (b) Finding the isometric point on medial femoral condyle

Figure 3: A line diagram and a peroperative photograph showing MPFL ligament reconstruct – FASTak anchor on patellar edge and Bio screw 
in femoral tunnel


