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Abstract

Background and Aim: The purpose of this study is to determine the effect of
PNF exercises with a biopsychosocial approach on knee range of motion and pain
in athletes after ACL reconstruction.

Methods: The present research method was experimental (pre-test-post-test) using
two experimental groups and one control group. Among all the athletes living in
Razavi Khorasan province who underwent arthroscopic knee surgery (complete
rupture of the anterior cruciate ligament of the knee) and the specialist, doctor
gave them permission to start exercise therapy, 24 of them volunteered to
cooperate with the plan and the conditions They entered the study, they were
selected purposefully, and then they were randomly assigned to two groups of 12
people. For the experimental group, PNF exercises were performed with a
biopsychosocial approach (each group eight weeks: three 45-minute sessions each
week), and the control group received only PNF exercises. To collect the
necessary information, a goniometer was used to measure the range of motion, and
a KOOS questionnaire was used to measure pain and quality of life. Covariance
analysis was used to analyze the data.

Results: The results showed that PNF exercises with a biopsychosocial approach
are significantly more effective than conventional exercises in improving knee
pain (P=0.005) and range of motion (P=0.005).

Conclusion: The results showed that during eight weeks of PNF exercises with a
biopsychosocial approach in the rehabilitation center, the progress of most of the
research indicators in the experimental group was more than the control group, so
the use of these exercises for rehabilitation after ACL reconstruction is suggested.
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Extended Abstract

Introduction

One of the most common joints of the body
that suffers trauma is the knee. The knee is a very
complex joint, which consists of the leg bones,
femur and kneecap, and is a hinged joint, which
can move mostly in one direction, although it also
has the ability to rotate. Knee ligaments include
collateral ligaments on each side and cruciate
ligaments in the center of the joint. The cruciate
ligaments, especially the posterior cruciate
ligament, are structures that athletes regularly
stress and injure. Rupture of the anterior cruciate
ligament is one of the most common knee traumas
and is high in less developed countries such as
Iran (1). This injury includes 10 to 24% of all
lower limb injuries (2).

Since professional athletes are a huge human
capital in the country, physical health is important
for them. Therefore, according to the opinion of
orthopedic doctors, it seems that one of the
treatment programs that can affect movement
phobia and fear of pain in patients with complete
rupture of the anterior cruciate ligament of the
knee after arthroscopic surgery is proprioceptive
neuromuscular facilitation (PNF) or corrective
exercises. PNF exercises are an exercise system
that uses corrective exercise strategies to improve
muscle imbalances and motor efficiency and
ultimately — reduce the risk of injury.
Proprioceptive neuromuscular facilitation (PNF)
is a neurophysiological model-based approach
that is widely wused clinically to improve
movement and reduce pain in ACL patients (4).

This method is based on the use of maximum
resistance to movement, which is performed in
diagonal and spiral directions in deep receptors to
create a greater neuromuscular response that
improves muscle and tendon strength, flexibility
and balance by stimulating the muscle spindle and
Golgi tendon. forgives. It also promotes
exploration of postural reflexes and prioritizes
abnormal muscle contraction and stimulates
agonist activity (22). Proprioceptive
neuromuscular facilitation (PNF) is a promising
therapy for dynamic nervous system mobilization.
A PNF-based rehabilitation approach resulted in
improvements in pain, nerve mobility, and
balance beyond or close to clinical relevance. This
approach had positive effects by oxygenating the
nerves, increasing nerve mobility and reducing
pain, and thus restoring altered movement
patterns, which improves all the patient's daily
activities (23).

The results of some studies indicate that
proprioceptive exercises in different sports in

different phases of rehabilitation have a very
favorable effect on preventing complications and
returning injuries, the movement performance of
athletes, and the quality of rehabilitation and
reducing rehabilitation time (24). Considering the
existing deficiencies, the present study examines
the general question of how PNF exercises with a
biopsychosocial approach can affect the ROM and
pain of male and female athletes who have motion
phobia after ACL reconstruction.

Method

This study is an applied research and a semi-
experimental research. 24 female athletes from
Khorasan Razavi province who had a complete
rupture of the anterior cruciate ligament of the
knee, who underwent knee arthroscopic surgery
(complete rupture of the anterior cruciate ligament
of the knee) and a specialist doctor gave them
permission to start exercise therapy, and before
the intervention of PNF exercises, they were
randomly placed in two experimental and control
groups based on the criterion of ROM of the
injured leg.

To collect information from the goniometer to
measure knee range of motion in open and closed
cycles, and the KOOS questionnaire to measure
pain after ACL injury. Range of motion is
measured weekly at O1, O2, 03, and O4.
Research questionnaires are measured only in
sections O1, 02, O3, and O4. ANOVA test was
used for repeated data by SPSS-20 statistical
software.

Results

The adjusted averages indicate that the range
of motion of the knee in the experimental group
(m = 118.82) is significantly higher than the
control group (m = 80.60); and the amount of
knee pain in the experimental group (m = 8.49) is
significantly lower than the control group (m =
27.51). Therefore, it is concluded that PNF
exercises with a biopsychosocial approach are
significantly more effective than conventional
exercises in improving knee range of motion and
in improving knee pain.

Discussion

The results of covariance analysis showed that
PNF exercises with a biopsychosocial approach
are significantly more effective than conventional
exercises in improving knee range of motion.
There has been no report about this research
finding in the uncontrolled research literature; But
the result obtained with the results of the studies
of Yalfani (2022) and Shams et al. (2021), that
neuromuscular exercises by male athletes after
reconstruction of the anterior cruciate ligament
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caused a significant increase in the strength of the
muscles around the knee, range of motion,
balance and the amount of pain has decreased, and
also with the results of the research of Ghazlesflo
et al. (2019), who stated that rehabilitation
exercises before surgery can lead to an increase in
the range of motion of the knee and is an effective
step in the management of meniscus injuries, and
also with the results of the study Celik et al.
(2022) stated that the combined use of
proprioceptive neuromuscular facilitation and
myofascial release technique has a more positive
and cumulative effect on pain, range of motion,
muscle strength, performance, disability and
guality of life in patients with entrapment
syndrome. It has a subacromial joint, and it is
aligned and non-aligned was not found.

In explaining this research finding, it can be
said that one of the most common sports injuries
is knee joint injuries, especially anterior cruciate
ligament injuries. Movement impairment is
thought to be a risk factor for primary and
secondary ACL injuries. Disruption of the ACL
after injury leads to mechanical instability of the
knee and can alter neuromuscular control due to
disruption of mechanoreceptors within the
ligament and alteration of somatosensory input
and joint proprioception (12).

The results showed that PNF exercises with a
biopsychosocial approach are significantly more
effective than conventional exercises in improving
knee pain. There has been no report on this
research finding in the research literature; But the
result obtained with the results of Yelfani's studies
(2022) that performing neuromuscular exercises
by male athletes after reconstruction of the
anterior cruciate ligament caused a significant
increase in the reduction of pain and also with the
results of Amiri et al.'s research (2016), Celik et
al. (2022), who stated that a course of
proprioceptive neuromuscular facilitation
exercises reduced the joint position reconstruction
error and knee pain in patients with subacromial
impingement syndrome, knee osteoarthritis,
patellofemoral pain syndrome and genovalgoma,
is aligned and non-aligned not found.

In explaining this research finding, it can be
stated that anterior cruciate ligament (ACL)
rupture is a frequent knee injury with an estimated

prevalence of about 250,000 per year in the
United States. Surgical management is to restore
knee stability with ACL reconstruction, mainly
with hamstring tendon autograft or patellar tendon
autograft. The most common complications are
infection, knee stiffness, post-traumatic
osteoarthritis, difficulty returning to sports,
inhibition arthrogenic muscles (AMI) and pain
(23).

The results of the present study showed that
PNF exercises with a biopsychosocial approach
were effective on pain and range of motion after
ACL reconstruction. Therefore, it can be said that
the use of PNF exercises with a biopsychosocial
approach can be considered as an effective factor
in improving pain and range of motion after ACL
reconstruction in professional athletes, and with a
precise and calculated combination program, an
ACLR athlete they could get good results within 8
weeks (three sessions of 45 minutes per week)
using PNF exercises with a biopsychosocial
approach.
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