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Abstract 
Recurrent patellofemoral instability is a chronic often painful condition most commonly affecting 
females of 10-17 years. Aim of the study was to evaluate the functional outcome of minimally invasive 
reconstruction of medial patello femoral ligament using Quadricep tendon graft in recurrent 
patellofemoral instability.16 cases of recurrent patellar instability treated in a tertiary care hospital from 
February 2015 to march 2016 were included. All cases undergone surgery by same team after history, 
physical examination and radiological imaging. After post operative rehabilitation schedule, all were 
followed up to 8 months and functional outcome was evaluated using Kujala Anterior Knee Pain Scale 
(AKPS). The mean Q angle was 22.25. Among 16 cases 12 showed congruence angle greater than -6. 13 
out of 16 showed a positive basett’s sign. Apprehension and patellar glide test was positive in all cases. 
The mean Kujala knee score before surgery was 62.50 (range 56-66) out of which 25% of cases showed 
poor and 75% with fair scores. The mean Kujala score 8 months after surgery was 86. (range 78-97). 
12.5% of cases showed excellent outcome 37.5% were having good and cases with fair outcome being 
50%. Minimally invasive quadriceps tendon graft for medial patellofemoral ligament reconstruction for 
chronic patellofemoral instability showed significant improvement in Kujala knee score (P value<0.001). 
The simple, easily reproducible and novel technique of minimally invasive quadriceps tendon graft for 
medial patellofemoral ligament reconstruction proves to be having good functional out come in recurrent 
patellar instability. 
 
Keywords: Recurrent patellofemoral instability, Medial patello femoral ligament (MPFL), Quadricep 
tendon graft, Bassett’s sign, Q angle. Kujala Anterior Knee Pain Scale (AKPS), The Beighton 
hypermobility score, Insal salvetti ratio 
 
Introduction  
Recurrent patellofemoral instability a chronic painful condition following dislocation of 
patella affects 5.8 per 100,000 individuals and is more prevalent among females aged 10-17 
years [1]. It is estimated that there is a seven times risk of recurrence following a single 
dislocation and 50% chance after second episode [3]. Chronic knee pain is very often in this 
condition due to articular cartilage damage [2]. Ligamentous laxity, genu valgum, femoral 
anteversion, excessive tibial torsion, trochlear dysplasia, patella alta, and insufficiency or 
rupture of the medial patellofemoral ligament (MPFL) are etiological factors regarding 
recurrent patellofemoral instability. Eventhough surgical intervention is required to manage 
instability, there is no concesus regarding the optimal technique among the many ones 
described based on reducing the lateral displacement which is achieved either by lateral release 
or medial reafing. 
The medial patellofemoral ligament (MPFL), the primary passive restraint to patellar lateral 
displacement is a 55 cm long band of retinacular tissue connecting the femoral medial 
epicondyle to the medial edge of the patella [4] and its reconstruction using either 
semitendinosus or gracilis or quadriceps is becoming popular now a days. The technique of 
MPFL reconstruction using quadriceps has advantage of morphological similarity and no 
tunnel or anchors in patella. 
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Materials and Method 
We performed a single center prospective cohort study of 16 
patients with chronic patellar instability treated with 
minimally invasive reconstruction of medial patello femoral 
ligament using a Quadricep tendon graft at a tertiary care 
hospital from February 2015 to march 2016. Chronic patellar 
instability is evaluated by history, clinical examination and 
imaging. A history for more than 2 time lateral displacement 
is included in the study. Cases were examined Q angle, The 
Beighton hypermobility score, passive patellar glide test, 
patellar tracking and j sign, lateral tilt, apprehension test 
Bassett’s sign. Imaging included weight bearing 
anteroposterior (AP), posteroanterior (PA) (45° flexion), and 
true lateral(30° flexion) radiographs of the knee. Cases with 
diagnosed neuromuscular disorders and myopathies and 
congenital muscular disorders were excluded from the study. 
Q angle is the angle between a line drawn from the anterior 
superior iliac spine to the center of the patella and line from 
the center of the patella to the tibial tubercle. A large Q angle 
indicates the lateral directed force of extensor mechanism that 
predisposes the lateral dislocation of patella. The Beighton 
hypermobility score asses overall generalized ligamentous 
laxity which involves a 9-point scale on which a score greater 
than 5 indicates hypermobility; one point is assigned for each 
of the following findings: passive hyperextension of each 
small finger >90°, passive abduction of each thumb to the 
volar/radial surface of the forearm, hyperextension of each 
elbow >10°, hyperextension of each knee >10°, forward 
flexion of the trunk with the ability to place both palms flat on 
the floor with full knee extension 
The passive patellar glide test is a simple manoeuver to 
evaluate for patellar hypermobility and a glide longer than the 
width of three quadrants is consistent with hypermobility. 
Bassett’s sign indicate a rupture of the MPFL; it consists of 
pain with palpation of the adductor tubercle, which is the 
femoral attachment of the MPFL. 
Functional outcome was evaluated by using Kujala Anterior 
Knee Pain Scale (AKPS) 8 months after surgery [12]. The 
AKPS is an established self-report questionnaire to evaluate 
patients with disorders of the knee. It consists of 13 items 
documenting response to six activities causing knee 
complaints (walking, running, jumping, climbing stairs, 
squatting, sitting with bended knees) and associated 
symptoms such as limitation of range of motion, limp and 
swelling. The maximum score was 100.Lower score indicates 
poor prognosis [13]. A score < 64 is considered to be a poor 
result,65 to 84 a fair, 85 to 94 a good and >94 an excellent 
result [14]. 
 
Surgical Technique 
Positioning 
Patient is positioned supine in table. with a pillow is kept 
under the knee to keep flexed and passive full extension is 
possible, scrubbed painted and draped. 
 
Surgical Steps 
With knee flexion of 90, a 3-cm transverse skin incision is 
made over the superomedial pole of the patella. After incising 
prepatellar bursa, the patellar aponeurosis is [11] exposed. A 
Langenbeck retractor is introduced. Quadriceps is 
subcutaneously exposed proximal to the patella. 
An open tendon stripper is introduced at the middle of 
superior patellar border and pushed distally minimum upto 
8cm.thickness of graft is determined by tendon separator. 
Distal end of graft is freed through an incision made distally. 

By use of web-stitch technique with 1-0 prolene, free 
proximal end is sutured. 
 A 1.5-cm skin incision is made over the adductor tubercle. 
Prepatellar tissue is elevated, creating a tunnel that reaches the 
medial edge of the graft using a periosteal elevator. A curved 
clamp is used to create a tunnel in the space between the 
vastus medialis and the capsule. A suture loop is pulled 
through the tunnel. 
 

 
 

 
 
Under fluoroscopic guidance, a 2.4-mm guide pin is drilled 
into the insertion of the MPFL in anterolateral direction. The 
guide pin is over-reamed with a cannulated reamer to a depth 
of 30 mm. 
Fter the graft is inserted into the tunnel, knee is cycled 5 times 
with moderate tension on the graft. Fixation is performed with 
a resorbable interference screw with a similar diameter to the 
tunnel at 20 dgrees of knee flexion. Wound is closed in layers 
after achieving adequate haemo stasis. 
 

 
 
Postoperative Treatment 
Knee brace is used for 2 weeks. Partial weight bearing is 
started 2 weeks after surgery. Full weight bearing is started 
thereafter. Passive range-of-motion exercises to a maximum 
of 90 are initiated 4th postoperative day. 
Stationary cycling is started 6 weeks postoperatively. A full 
return to daily activities was possible by 5th post operative 
month. 
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Results 
Out of 16 cases 9 were females and the rest males. The mean 
a age of cases while under going surgey was 22.5 years.50% 
of cases showed 4 episodes of dislocation of patella and the 
rest had 3 times.3out of 16 cases were undergone previous 
knee surgery.10 patients had previous history of trauma.  
The mean Q angle was 22.25 (16-28). One had beighton 
hyper mobility score greater than 5.Patellar glide test was 

positive in all cases. J sign was positive in 9 out of 16 cases.7 
out of 16 cases doesn’t show the elevation of lateral edge of 
patella while push on the patella in order to flip lateral edge 
upwards with knee in extension. Apprehension test was 
positive in all cases. 13 out of 16 showed a positive basett’s 
sign. Insal salvetti ratio was greater than 1.2 in 4 cases. 
Among all the cases 12 showed congruence angle greater than 
-6. 

 

 
 

The mean Kujala knee score before surgery was 62.50 (range 
56-66). 25% of cases showed poor 75% and were having fair 
scores. The mean Kujala score 8 months after surgery was 86. 

(range 78-97) 12.5% of cases showed excellent outcome 
37.5% were having good and cases with fair outcome being 
50%. 

 

 
 

Minimally invasive quadriceps tendon graft for medial 
patellofemoral ligament reconstruction for chronic 

patellofemoral instability showed significant improvement in 
Kujala knee score (P value<0.001) 
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None were reported with recurrent episode during follow up 
of 8 months. Complication noted during surgery was graft 
length of 4cm for only one case. 
 
Discussion 
MPFL reconstruction using a strip of Quadriceps Tendon 
harvested subcutaneously in the described technique had been 
found to be associated with good short term functional 
outcome. Commonly used source of graft for Medial 

patellofemoral ligament was harmstring. Although there is 
high rate of clinical success for patients with patellofemoral 
instability with these procedures, an overall complication rate 
with these techniques were 26.1% [5]. Patellar fractures 
through bone tunnels and loss of knee flexion were the most 
common complications assosciated with these techniques. 
The novel technique described here avoids tunnels drilled 
through the patella which in turn reduces the risk of patellar 
fracture. With these reasons MPFL reconstruction using 
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quadriceps graft is gaining popularity in treatment of patellar 
instability.  
Noyes and Albright [6] harvest a full thickness graft from the 
medial aspect of the QT, leaving it attached at the 
superomedial border of the patella. Goyal and Steensen et al. 
[7] dissect a partial-thickness graft of 10 to 12 mm in width 
from the central part of the QT.  
 
Conclusion  
The simple, easily reproducible and novel technique of 
minimally invasive quadriceps tendon graft for medial 
patellofemoral ligament reconstruction proves to be having 
good functional out come in chronic patellar instability  
 
Limitations  
Number of cases were less and duration of follow up was only 
8 months. 
Disclosure of interest authors declare that they have no 
conflicts of interest concerning this article 
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