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Summary

Introduction: The aim of this study was to investi-
gate the presence of two new signs in patellofe -
moral pain syndrome (PFPS). 
Methods: Twenty-three patients with unilateral
patellofemoral pain were participated. 
The study was designed with each subject acting
as their own internal control by using the unaffect-
ed limb for comparison. The pain level during squat
& stair up-down, functional hyper-knee-extension
lack, absence of the patellar dimple sign, and Ku-
jala patellofemoral score were measured in pa-
tients. 
Results: All patients had an unclear and weak patel-
lar dimple sign. Mean pain level during the squat
was 7.13±2.54. The functional hyper-knee-extension
lack was 4.39±1.23° in the affected side while was -
3.91±1.37° in the unaffected side. 
Conclusion: This study is the first to demonstrate
absence of the patellar dimple sign and functional
hyperextension lack in patients with patellofe moral
pain syndrome. It is suggested that future studies
might look at the effect of functional hyperexten-
sion knee exercises and look at the longer term fol-
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low-up of these signs.
Level of evidence: IIIb.

KEY WORDS: patellar dimple sign, functional hyper-
extension, patellofemoral pain syndrome.

Introduction

Patellofemoral pain syndrome (PFPS) is charac-
terised by anterior, retropatellar or peripatellar pain
and its etiology is multifactorial including quadriceps
weakness1,2, excessive flattening of the medial arch
and instability of the forefoot influencing internal rota-
tion of tibia, compensatory internal rotation of fe-
mur2,3, and consequent patellar malalignment4,5.
Although apprehension test, Bassett’s sign, patellar
glide test, Q-Angle, patellar tilt test, Quadriceps pull
test, and J-sign should be used to evaluate the
patellofemoral joint malalignment, the sensitivity/speci-
ficity-reliability/validity of these tests remains unclear6.
Particularly, dynamic and static Q-Angle, a J-sign, and
patellofemoral displacement have been described as
clinical parameters and signs for patellofemoral pain
syndrome while the reliability and validity of these tests
are also unclear7. 
Although several clinical tests to evaluate of the
patellar malalignment have been described in pa-
tients with PFPS, the presence of functional hyper-
knee-extension lack and absence of the patellar dim-
ple sign in this group of patients has not been investi-
gated in the literature. Therefore, the aim of this study
was to investigate the presence of functional hyper-
extension lack and patellar dimple sign in PFPS. Our
hypothesis was that there would be patellar dimple
sign consist of functional hyper-knee-extension lack
in patients with PFPS. 

Materials and methods 

Institutional Review Board (IRB) approval and pa-
tients consent was obtained prior to conducting the
investigation. All method complies with ethical stan-
dards of Muscle, Ligaments and Tendons Journal as
previously described8. This was a case series study
with each subject acting as their own internal control
by using the unaffected limb. 
Twenty-three female patients (age: 39 ± 5 years;
height: 1.62 ± 0.53 m; weight: 78.4 ± 10.6 kg) with
unilateral PFPS were referred from the orthopaedic
departments. All measurements were done bilateral-
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ly. Patients were briefed about aims of the study, and
the testing procedure prior to their participation. Writ-
ten informed consent was obtained. 
Patients were included in this study if the following
criteria were fulfilled: the onset of pain was longer
than six months, characteristic clinical signs (i.e.,
retropatellar pain, crepitation and pain in patellar grind-
ing), and positive clinical tests (Clarke’s sign9, active
patellar grind test10, direct patellar compression10, pal-
pation of the medial articular border of the patella10,11,
and palpation of the lateral articular border of the patel-
la10,11) of the syndrome ages between 30-50 years, no
history or clinical evidence of patellofemoral dislocation,
subluxation, or osteoarthritis, and no history of lower
extremity surgery, absence of knee ligaments, bursae,
menisci, and synovial plicae dysfunction in clinical ex-
amination, no cartilage, ligament, plicae, and meniscal
lesion in MRI assessment. Positive MRI finding for
patellofemoral syndrome was in all the patients.

Pain
An 11-point numeric rating scale was used to assess
pain in 1 cm intervals, anchored on the left with the
phrase “no pain” and on the right “worst imaginable
pain”12. The patients rated their pain during perfor-
mance of an aggravating activity (step down-up and
step-down activities from a standard 20.3 cm gym
bench; full squat) and pain on squat position. Results
were approximated to the nearest millimetre. 

Functional hyper-knee-extension test
Functional hyper-knee-extension was measured in
the supine position and pillow under the heel with
quadriceps isometric contraction (Fig. 1). A pillow un-
der the heel helps to promote full straightening of the
knee and is recommended. The long arms of the go-
niometer were placed along the long axis of the femur
and the other along the tibia, respectively. For func-
tional hyper-knee-extension, arms of the goniometer
were moved neutral position (0) to full hyperextension
with maximal volunteer isometric quadriceps contrac-
tion. A negative value indicated hyper-knee-extension
while positive value indicated presence of the hyper-
knee-extension lack. 

Patellar dimple sign
During the functional hyper-knee-extension test (pillow
under the heel) and maximal volunteer isometric
quadriceps contraction, patellar dimples as a smile icon
occurred at the superior-medial corner of the patella in
the unaffected side of the patients (Fig. 2). The patellar
dimples in the unaffected side of the patients are clear
and strong while patellar dimples in the affected side of
the patients are unclear and weak. 

The functional level
Kujala patellofemoral score was used to evaluate
functional status of the patients. It is a knee specific
self-report score to assess six activities which are as-

Figure 1. Position for the functional hyper-extension test.
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sociated with patellofemoral pain syndrome (walking,
running, jumping, climbing, stairs, squatting and sit-
ting). The maximum total score is 100, with higher
scores indicate good functional level13. 

Statistical analysis
All data were analysed with the Statistical Package
for the Social Sciences version 14.0. Mean and stan-
dard deviations were collected.

Results

All measurements of 23 patients were completed. Aver-
age pain was 7.13 ± 2.54 during squat, 4.47 ± 3.45 dur-
ing stairs-up, and 4.65 ± 3.63 during stairs-down.
The functional hyper-knee-extension was +4.39 ± 1.23
(°) in the affected side while was -3.91 ± 1.37(°) in the un-
affected side. All patients had weak and unclear patellar
dimple sign in the affected side. Kujala patellofemoral
score average was 55.78 ± 16.87 (range, 21 to 76). 

Discussion 

The most important finding of the present preliminary
study was the presence of the functional hyper-knee-
extension lack and absence of the patellar dimple
sign in patients with patellofemoral pain syndrome.
This study was the first to describe the presence of
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functional hyper-knee-extension lack and absence of
the patellar dimple sign in patients with PFPS.
Common causative factors in patellofemoral pain syn-
drome are lower extremity weakness, especially in
the quadriceps muscles, malalignment of the lower
extremity, foot deformity such as hallux valgus and
increased subtalar pronation, tightness of the lateral
retinaculum, iliotibial band, hamstring muscles and
tensor fascia latae muscle1,2,4,11-16. Correct patellar
alignment may depend in part upon the balance of
strength and neuromuscular activation timing be-
tween the vastus medialis obliquus (VMO) and vastus
lateralis (VL) muscles. A VMO, VL imbalance is one
proposed mechanism for abnormal patellar track-
ing14. Generalized quadriceps muscle weakness may
result in patellar mal-position15, and altered VMO tim-
ing, suggesting that muscle length changes at activa-
tion onset will negatively influence is force producing
capability17. Addition to these well-known etiological
factors of the patellofemoral pain syndrome, we ob-
served lack of functional hyper-knee-extension in the
affected side of the patients with PFPS. In the pre-
sent study, the mean functional hyper-knee-extension
was +4 degree in the affected side while was -3 de-
gree in the unaffected side. Seven degrees deficiency
was found between the sides. The goniometric mea-
surement was used to determine functional hyper-
knee-extension lack. The future studies are needed
to evaluate functional hyper-knee-extension lack us-
ing motion and gait analysis system. Our findings

Figure 2. Patellar dimple sign.

© C
IC

 Ediz
ion

i In
ter

na
zio

na
li



Muscles, Ligaments and Tendons Journal 2018;8 (4):473-476476

D. Kaya 

here lead us to speculate that functional hyper-knee-
extension lack should be one of the common etiologi-
cal problems of the patellofemoral pain syndrome.
The patellar mal-position, lower extremity mal-align-
ment, quadriceps timing problems, and abnormal
patellar tracking may also cause knee range of mo-
tion deficits such as functional hyper-knee-extension
lack. Additionally, our hypothesis was that there
would be absence of the patellar dimple sign caused
by functional hyper-knee-extension lack in patients
with PFPS. The tendency of the flexion of the femur
and tibia may cause the lack of the functional hyper-
knee-extension. The lack of the functional hyper-ex-
tension may preclude of the presence of the patellar
dimples. The absence of the patellar dimple sign was
found in the affected side of all patients in the present
study. Clearly, a longitudinal study measuring the
functional hyper-knee-extension lack would be re-
quired along with further biomechanical studies to
find out presence of the functional hyper-knee-exten-
sion lack and relationship with absence of the patellar
dimple sign in patients with PFPS.
The prime limitation of our study was that, was lack of
biomechanical analysis to evaluate functional hyper-
extension of the knee. Another limitation is that we
did not assess the efficacy of treatment. Another is-
sue is that this study has been unable to prove cause
and effect; in other words, does the pain cause func-
tional hyper-knee-extension lack or does functional
hyper-knee-extension lack bring about pain? 

Conclusion 

This study is the first to demonstrate the functional hy-
perextension lack and absence of the patellar dimple
sign in female patients with patellofemoral pain syn-
drome. It is needed that future studies might investigate
patellar dimple using leg extension test18, isokinetic test
for muscle strength19, functional MRI (fMRI) for patellar
position and patellar dimple sign during activities,
movement analyses for the knee angles, and elec-
tromyographic (EMG) actions18 for vastus medialis and
vastus lateralis during activities. It is also suggested
that future studies might look at the effect of functional
hyperextension knee exercises/techniques and look at
the longer term follow-up of these patients.
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