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ABSTRACT

e8It e 1y s VAT & Patellofemoral pain syndrome often results from misalignment of the patellofemoral

Commons Attribution 4.0 International joint that can affect lower limb function. Therefore, the present study investigated the relationship
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between patellar position and lower limb function and balance in athletes with patellofemoral pain
syndrome.

[VETTEE In this exploratory analytical study, 39 male and female athletes with this syndrome with an
average age of 25.6+4.7 years were selected by available sampling. Lower limb function and dynamic
balance were measured by the Western Ontario and McMaster Universities Osteoarthritis index
(WOMAC) scale and Y balance test, respectively, and patellar position was assessed by digital radiology.
The Pearson correlation test was used to analyze the data at a significance level of 0.05.

[{EENTE The results showed that the position of the patella was significantly associated with lower limb
function and dynamic balance (P<0.01). Accordingly, lower limb function on the WOMAC scale had a
significant positive relationship with patellar tilt angle and patellar congruence angle (P=0.001). Also,
dynamic balance showed a significant negative relationship with patellar tilt angle (P=0.007) and patellar
congruence angle (P=0.002).

[@TEIER According to the results of the present study, the higher the tilt angle and patellar homogeneity,
the weaker, the lower limb function and dynamic balance. Therefore, it is suggested that the position
of the patella should always be considered and corrected to improve performance and balance and
promote the record of sports activities of athletes with this disorder and facilitate their return to sports.
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Introduction

atellofemoral pain syndrome is one of the

most common causes of knee pain in ath-

letes, which often causes an inability to do

daily activities and participate in sports.

Improper alignment and abnormal patella
movement are important causes of this syndrome. On the
other hand, it has been proven that the main mechanism
of patellofemoral pain is related to overuse of the patello-
femoral joint, often seen in athletes. Therefore, due to the
prevalence of such disorders in the athlete’s community,
and on the other hand, the increasing expansion of sports
activities among young people, the research gap and the
need to conduct research focused on musculoskeletal dis-
orders in this population are felt. Therefore, the current
study aimed to investigate the relationship between the
position of the patella and lower limb function and bal-
ance in athletes with patellofemoral pain syndrome.

Materials and Methods

The statistical population of this exploratory analytical
research is all athletes with patellofemoral pain syndrome
living in Gilan Province, Iran. The samples were selected
by the available sampling method from the athletes re-
ferred to the physiotherapy and orthopedic clinics who
met the inclusion criteria and were willing to participate
in the research. Among the 115 affected male and female
athletes, 76 lacked the conditions to participate in the
study. Finally, 39 volunteer athletes from indoor sports,
including futsal, basketball, handball, and volleyball (22
women and 17 men), were purposefully selected.

The inclusion criteria were as follows: the presence of
anterior knee pain or pain around or behind the patella and
the aggravation of this pain when doing activities such as
going up and down the stairs, sitting for a long time, or
squatting; 2) presence of patellofemoral pain symptoms
for more than 6 months; having a pain intensity equal to or
greater than 3 based on the visual analogue scale (VAS);
membership in one of the sports clubs of Gilan Province
and having a sports experience of at least 6 years; and
being between 20 and 30 years old. The exclusion criteria
were as follows: history of knee surgery in the last year;
the presence of neurological disorders such as vestibular
system defects, pregnancy, anterior knee bursitis, patel-
lar tendonitis, Osgood-Schlatter disease, or other known
pathological conditions in the knee joint, inflammatory
arthritis of the knee, dislocation of the patella, history of
knee joint physiotherapy, shin splint and a stress fracture
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in leg bones. The Western Ontario and McMaster Uni-
versities Osteoarthritis index (WOMAC) scale was used
to assess functional ability, one of the most widely used
questionnaires to evaluate knee joint stiffness and physi-
cal function.

The maximum overall score of the questionnaire is
96, with a higher number indicating a higher functional
failure and a lower number indicating a better functional
ability. Dynamic balance was measured with the Y bal-
ance test. First, the subject without shoes stood with one
foot on the center of the board. When he or she kept his
balance on one leg, he or she directed the reaching sign
with the free leg first in the anterior direction, then diago-
nally to the posterolateral side, and finally to the postero-
medial side. Each subject performed the balance test for
each direction three times with a 3-minute break between
repetitions. The average measurements obtained in three
directions were divided by the length of the person’s foot
and multiplied by 100 to eliminate the effect of the length
of the foot on the balance size.

To measure the position of the patella, the subjects were
advised to avoid taking painkillers for at least 48 hours
before measuring the variables. To image the angular state
of the patella bone, including the tilt angle and the congru-
ence angle, we used the GXR-SD digital radiology de-
vice manufactured by DRGEM, equipped with American
VARIAN tubes, with a resolution of 9 megapixels, with
an image output of 800 mA and a 16-bit image depth,
equipped with Automatic collimator and AEC system. To
image the patellar alignment, the subjects were asked to
place the knee in a fixed flexion of 20 degrees (known
as Laurin’s view) in the supine position. In this situation,
the X-ray beam was directed from the bottom to the top
(from the ankle to the knee), and radiography was taken
using a digital radiology device. To analyze the relation-
ship between the variables, considering the normality of
the data distribution (based on the results of the Shapiro-
Wilk test), the Pearson correlation test was used at a sig-
nificance level of 0.05.

Results

According to the present study, among the subjects (39
athletes including 22 women and 17 men), patellofemoral
pain syndrome occurred in 30 patients in the knee of the
dominant leg and the other 9 patients in the knee of the
non-dominant leg. According to Shapiro-Wilk test results,
the distribution of all data was normal because the signifi-
cance level in all variables was greater than 0.05. There-
fore, the relationship between the variables was investi-
gated through the parametric statistical test of the Pearson
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correlation. Based on the results, the patella’s position
was significantly associated with lower limb function
and dynamic balance (P<0.01). Accordingly, lower limb
function on the WOMAC scale had a significant positive
relationship with patellar tilt angle and patellar congru-
ence angle (P=0.001). Also, dynamic balance showed a
significant negative relationship with patellar tilt angle
(P=0.007) and patellar congruence angle (P=0.002).

Conclusion

According to the results of the present study, the higher
the tilt angle and patellar homogeneity, the weaker, the
lower limb function and dynamic balance. Therefore, the
present study’s results indicate a significant relationship
between the position of the patella and the function of
the lower limb and dynamic balance in athletes suffering
from patellofemoral pain. Therefore, to improve the per-
formance and balance of injured athletes and return these
athletes to their initial sports levels, the coaches and spe-
cialists in corrective movements and sports rehabilitation
are suggested to first screen the position of the patella and,
accordingly, to plan to perform special exercises to correct
the location of the patella, so that we can hope to improve
the record of sports activities of these injured athletes.
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