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ABSTRACT

Chondromalacia Patella (CMP), one of the most common knee joint pathologies, is a progressive condition characterized
by structural deterioration in the retropatellar cartilage and causing anterior knee pain. Although strengthening the
quadriceps muscle group is considered a fundamental component of treatment, the effectiveness of different exercise
protocols continues to be debated. The aim of this study is to evaluate the effectiveness of quadriceps strengthening
exercises in CMP rehabilitation and to comparatively examine the clinical superiority of these methods over holistic
biomechanical approaches with stabilization of adjacent joints such as the hip, in light of the literature. This study was
designed as a systematic literature review. The PubMed, Web of Science, and Google Scholar databases were used to
access academic publications published between January 1, 2010, and January 1, 2026; the databases were searched using
the keywords "chondromalacia patella", "chondromalacia patella exercises", "chondromalacia patella rehabilitation", and
"chondromalacia patella treatment". The review process was conducted according to the PRISMA guidelines, and 7 articles
directly related to the topic were included in the final evaluation in line with the determined PICO criteria. The studies
reviewed showed that quadriceps muscle strength loss is directly related to CMP and that both isometric and isotonic
exercises provide significant improvement in pain and functional scores. However, some studies have shown that
strengthening the posterolateral hip muscles provides superior and lasting results in earlier pain control compared to
quadriceps exercises. In addition, holistic approaches such as spinal manipulation were found to be effective in improving
knee function by correcting lumbar spinal alignment and restoring the biomechanical balance of the lower extremity
kinetic chain. While exercises aimed at strengthening the quadriceps muscle are of fundamental importance in CMP
rehabilitation, going beyond local approaches is necessary for the success of the treatment. In order to optimize clinical
outcomes and accelerate the healing process, hip stabilization with quadriceps exercises is necessary. It is recommended
that these be integrated with biomechanical approaches encompassing the entire lower extremity kinetic chain.
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Kondromalazi Patella Rehabilitasyonunda Kuadriseps Kas Giiglendirme Egzersizlerinin
Etkinligi ve Klinik Sonuglara Katkisi: Sistematik Bir inceleme

Derleme
Sire¢

Gelis: 25/02/2026
Kabul: 01/06/2026

Telif Hakki

orelel

Bu Calisma Creative Commons Atif
4.0 Uluslararasi Lisansi
Kapsaminda Lisanslanmistir.

a »ﬁ erkanozduran@gmail.com

oz

Diz ekleminin en yaygin patolojilerinden biri olan Kondromalazi Patella (KMP), retropatellar kikirdaktaki yapisal
bozulmalarla seyreden ve diz 6ni agrisina neden olan progresif bir tablodur. Tedavide kuadriseps kas grubunun
kuvvetlendirilmesi temel yaklasim olarak kabul edilse de farkli egzersiz protokollerinin etkinligi tartisiimaya devam
etmektedir. Bu c¢alismanin amaci, KMP rehabilitasyonunda kuadriseps glglendirme egzersizlerinin etkinligini
degerlendirmek ve bu yontemlerin kalga gibi komsu eklem stabilizasyonu ile biitiincll biyomekanik yaklasimlar karsisindaki
klinik GstlnlUguna literatir verileri 1s18inda karsilastirmali olarak incelemektir. Calisma, sistematik bir literatlir taramasi
olarak tasarlanmistir. 01.01.2010 ile 01.01.2026 tarihleri arasinda yayimlanmis akademik yayinlara ulagsmak amaciyla
PubMed, Web of Science ve Google Scholar veri tabanlari; “"kondromalazi patella”, "kondromalazi patella egzersizleri",
"kondromalazi patella rehabilitasyonu" ve "kondromalazi patella tedavisi" anahtar kelimeleriyle taranmistir. inceleme
stireci PRISMA kilavuzuna gore yuritilmus ve belirlenen PICO kriterleri dogrultusunda, konuyla dogrudan ilgili 7 makale
nihai degerlendirmeye dahil edilmistir. incelenen calismalar, kuadriseps kas kuvveti kaybinin KMP ile dogrudan iligkili
oldugunu ve hem izometrik hem de izotonik egzersizlerin agri ve fonksiyonel skorlarda anlamli iyilesme sagladigini
gostermistir. Ancak, bazi arastirmalar posterolateral kalga kaslarinin guiglendirilmesinin, agrinin daha erken kontrol altina
alinmasinda kuadriseps egzersizlerine gore daha Ustiin ve kalici sonuglar verdigini ortaya koymustur. Ayrica, spinal
manipilasyon gibi bitiincil yaklasimlarin, lomber spinal dizilimi diizelterek alt ekstremite kinetik zinciri Gzerindeki
biyomekanik dengeyi yeniden tesis ettigi ve bu sayede diz fonksiyonlarini iyilestirmede etkili bir yontem oldugu
saptanmistir. KMP rehabilitasyonunda kuadriseps kasini giiglendirmeye yonelik egzersizler temel 6neme sahip olmakla
birlikte, tedavinin basarisi icin lokal yaklasimlarin 6tesine gegilmesi gerekmektedir. Klinik sonuglari optimize etmek ve
iyilesme surecini hizlandirmak amaciyla, kuadriseps egzersizlerinin kalga stabilizasyonu ve tim alt ekstremite kinetik
zincirini kapsayan biyomekanik yaklagimlarla entegre edilmesi 6nerilmektedir.
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Introduction

The knee joint is known to be the most rapidly deteriorating
joint structure in the body, considering all age groups. Damage
to the retropatellar joint cartilage, particularly located behind
the kneecap, is the primary source of anterior knee pain
complaints.! Etiological factors that can cause pain in the
anterior knee region include ligament and meniscus lesions,
patellofemoral instability and subluxation, patellar tendon
pathologies, and Osgood-Schlatter and Sinding—Larsen—
Johansen syndromes.? However, one of the most common
causes of pain in this region is Chondromalacia Patella (CMP).
CMP is a progressive condition characterized by softening,
wear, crack formation, regional swelling, and in advanced
stages, subchondral bone changes in the cartilage tissue. The
diagnosis of the disease may not be easily made solely based
on physical examination findings or a specific complaint.
Indeed, in literature studies examining knee joint pathologies,
cartilage tissue deterioration is considered one of the most
difficult areas to diagnose among various disorders within the
knee.!

Pathological changes occurring in the patellar cartilage
were first described by Budinger and colleagues in 1906, and
later Kelly et al. named this pathological condition CMP. CMP
is primarily characterized by the softening or decrease in
density of the cartilage tissue forming the articular surface of
the patella, losing its normal stiffness and integrity. The term
"chondromalacia" is of Greek origin and is derived from the
combination of the words chondros (cartilage) and malachia
(softening).?

The fact that CMP has numerous etiological factors
necessitates a detailed anamnesis and a comprehensive
physical examination to make an accurate diagnosis and
prevent inappropriate treatments due to misdiagnosis. In the
physical examination, the appearance of the quadriceps
muscle and the presence of possible atrophy, the alignment of
the foot and ankle, and a detailed evaluation of the
patellofemoral joint are important. This evaluation should
include examination of pain, effusion, quadriceps muscle
strength, patellar mobility, and crepitus. In addition, particular
attention should be paid to patellar maltracking findings such
as increased femoral anteversion, increased lateral tibial
torsion, lateral patellar subluxation, medial patellar range of
motion restriction, and a positive patellar grip test. One of the
specific tests used in the clinical evaluation of CMP is the Clark
test. In this test, the patella is stabilized into the femoral
trochlear groove while the patient is asked to contract their
quadriceps muscle; thus, the friction and accompanying pain
response in the patellofemoral joint are evaluated.* In addition
to clinical examination and specific tests, magnetic resonance
imaging (MRI), which offers high resolution in determining
cartilage damage, and arthroscopy, which is considered the
gold standard for definitive diagnosis, are used in the diagnosis
of CMP.5

Physical therapy approaches encompass a comprehensive
process aimed at stretching the vastus lateralis muscle and
strengthening the quadriceps and hamstring groups. In
addition to conventional treatment methods, manual therapy
applications and electrotherapy modalities such as TENS and
IFT are also used. Findings in the literature indicate that patellar
taping technique can play an effective role in the treatment of
CMP by preventing lateral tracking of the kneecap.®

Research highlights that strengthening exercises targeting

the quadriceps femoris muscle are of fundamental importance
in relieving pain, improving functional skills, and enhancing
quality of life. This strengthening process is considered a critical
step, especially for individuals aiming to return to running or
similar high-performance sports activities.>®

The aim of this study is to evaluate the effectiveness of
quadriceps strengthening exercises in CMP rehabilitation and
to comparatively examine the clinical superiority of these
methods over holistic biomechanical approaches with hip
stabilization in the light of the literature.

Methods
Study Design

This research is a systematic literature review conducted to
evaluate the therapeutic effects of quadriceps muscle
strengthening exercises on CMP. The study involved a
comprehensive search of PubMed, Web of Science (WOS), and
Google Scholar databases to find scientific articles published
between January 1, 2010, and January 1, 2026. The keywords
used in the search were “chondromalacia patella”,
“chondromalacia patella exercises”, “chondromalacia patella
rehabilitation”, and “chondromalacia patella treatment”.

Search Strategy

The search strategy was designed to combine three main
conceptual domains: patellar pathology, rehabilitation
interventions, and clinical outcomes. The primary keywords
and MeSH terms used included:

> Pathology-related terms: chondromalacia patella,
patellofemoral pain syndrome, retropatellar cartilage
degeneration.

» Intervention-related terms: quadriceps strengthening,
hip stabilization, exercise therapy, physical therapy,
vastus medialis obliquus (VMO) training, resistance
training.

» Outcome-related terms: pain intensity (VAS), functional
capacity, Kujala score, WOMAC, muscle strength,
isokinetic evaluation, clinical outcomes.

These terms were combined using Boolean operators
(AND/OR) and adapted specifically for the technical
requirements of each database (PubMed, Web of Science, and
Google Scholar).

Eligibility Criteria

Studies were selected based on predefined inclusion and
exclusion criteria to ensure the quality and relevance of the
systematic review.

Inclusion Criteria

» Clinical trials evaluating exercise interventions
specifically in the context of Chondromalacia Patella
(CMP) or Patellofemoral Pain Syndrome (PFPS).

> Research examining the effectiveness of quadriceps
strengthening protocols (isometric, isotonic, or
eccentric).

» Studies reporting measurable clinical outcomes such as
pain reduction, functional recovery, or changes in
muscle torque.

» Original research articles published in peer-reviewed
journals between January 1, 2010, and January 1, 2026.
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Exclusion Criteria

> Editorials, case reports, commentaries, and letters
lacking primary quantitative data.

» Technical studies focusing solely on surgical techniques
or pharmacological treatments without an exercise
component.

> Duplicate publications or studies where the full text was
unavailable.

Study Selection Process

All retrieved records were imported into reference
management software, and duplicate entries were
systematically removed. Titles and abstracts were screened
independently by the reviewer against the eligibility criteria.
Subsequently, the full texts of potentially eligible studies were
assessed for final inclusion.

Data Extraction

A standardized data extraction form was utilized to ensure
consistency. The following information was extracted from
each included study:

> Author(s) and year of publication.

> Participant characteristics (sample size, age, and gender

distribution).

» Details of the exercise intervention (type, duration,

frequency, and intensity).

» Clinical assessment tools used (e.g., VAS, Kujala score,

Isokinetic dynamometry).

> Key findings regarding pain and functional outcomes.

> Reported limitations of the study.

Data extraction was performed independently by the
reviewer, and accuracy was ensured through cross-verification
and double-checking of the reported statistics. The
methodological quality of the seven studies included was
evaluated based on the PICO framework, and the evidence
level of the majority of these clinical trials was found to be high,
ensuring the reliability of the synthesized results.

Results

The systematic search process was carried out in
accordance with the PRISMA (Preferred Reporting ltems for
Systematic Reviews and Meta-Analyses) guidelines.” In the first
stage, a total of 177 academic publications were accessed using
the determined keywords; then, the titles, abstracts, and
reference lists of these studies were meticulously analyzed.
During the review process, only peer-reviewed articles
published in English were considered, and the data were
standardized and blended to create a new dataset. The
selection and analysis of the studies were carried out in
accordance with the PICO (Population, Intervention,
Comparison, Outcome) criteria.® As a result of detailed
selection and suitability assessments, 7 articles directly related
to the research topic were included in the final review (Table
1).

Discussion

The aim of this study is to evaluate the effectiveness of
quadriceps strengthening exercises in CMP rehabilitation and
to comparatively examine the clinical superiority of these
methods over holistic biomechanical approaches with
stabilization of adjacent joints such as the hip, in light of the
literature.

The quadriceps muscle group is the main muscle structure
responsible for knee extension when the leg is in the air. When
the foot touches the ground, the contraction of the quadriceps
muscle stabilizes the knee joint and plays a decelerator role.
The patella provides a significant mechanical advantage to the
knee extensor mechanism, allowing the quadriceps muscle to
perform knee extension with a lower contractile force.
However, the patella changes the direction of the force
generated by the quadriceps, causing a high level of
compressive stress on the patellofemoral joint. This stress is
usually highest when the knee is flexed at approximately 90°
and the foot is on the ground; for example, when standing up
from a sitting position. When the knee is fully extended (0°),
the patella is in a more lateral position within the trochlear
groove and does not directly contact the trochlear cartilage. As
knee flexion increases, the patella moves medially, and the
contact area between the patellofemoral joint surfaces
gradually increases.®

The vastus medialis obliquus muscle is considered one of
the most critical muscle groups in terms of patellar
biomechanics. The imbalance of strength between the vastus
medialis and vastus lateralis muscles is seen as one of the main
causes of patellofemoral pain syndrome. Therefore, one of the
main goals of the treatment protocols applied in the
rehabilitation of CMP is to strengthen the vastus medialis
muscle.’

In the study conducted by Khayambashi et al.!?, the
effectiveness of strengthening the posterolateral hip muscles
compared to traditional quadriceps strengthening exercises
was systematically evaluated in 36 patients with
Patellofemoral Pain (PFP). As a result of the research, although
both exercise protocols provided significant improvements in
pain (VAS) and functional health status (WOMAC) scores, the
group targeting the hip abductor and external rotator muscles
showed statistically superior performance in all measurements
compared to the quadriceps group. In particular, the pain
reduction rate in the hip group was approximately 70% at the
end of the 8-week intervention, while this rate remained at
53% in the quadriceps group; it was reported that these
advantageous clinical results obtained by the hip group were
permanent even 6 months after the intervention. Although
quadriceps weakness has traditionally been focused on in the
etiology of PFP, this study has proven that addressing disorders
in hip mechanics plays a more critical role in pain management
and has recommended that clinicians adopt hip strengthening
programs as a priority treatment approach in PFP
rehabilitation.

In the study conducted by Eapen et al.ll, the clinical
effectiveness of isotonic eccentric quadriceps training in
patients with Patellofemoral Pain Syndrome (PFPS) was
investigated. In the study, it was found that the eccentric
exercise program applied using the Baltimore Therapeutic
Equipment (BTE) Primus device resulted in statistically
significant improvements in patients' pain levels (VAS),
functional status (SF-36), and quadriceps muscle performance.
In particular, it was emphasized that the increase in eccentric
muscle strength is directly related to the reduction of pain and
the improvement of quality of life, and it was concluded that
this exercise model is a safe and effective method to correct
quadriceps muscle weakness and stabilize knee functions in
PFPS rehabilitation.

In a randomized clinical trial conducted by Dolak et al.'?, the
effectiveness of a hip strengthening program applied before
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Table 1. Literature Review of Studies Evaluating Quadriceps Strengthening Exercises in Chondromalacia Patella Between 2010-2026

Qu L, Xing L, Norman W, et al. Clinical
effect of traditional Chinese spinal

orthopedic manipulation in treatment of 60 patients

chondromalacia patellae. J Tradit Chin
Med. 2016;36(6):718-723.
doi:10.1016/s0254-6272(17)30005-5

Traditional Chinese spinal orthopedic
manipulation group results are better than
celecoxib (isometric contraction) group.

Saral I, Agirman M, Basat H, Surucu S,
Mabhirogullari M, Cakar E. A comparison

Isokinetic knee muscle strength testing,

of isokinetic muscle strength in patients 113 participants, CMP group (n:48) together with other functional tools, enables
with chondromalacia patella: a cross- and a control group (n:65). the assessment of muscle weakness and early

sectional study. Eur Rev Med Pharmacol
Sci. 2022;26(21):7771-7778.
doi:10.26355/eurrev_202211_30126

rehabilitation planning for patients with CMP.

Hafez A, Zakaria A, Buragadda S.
Eccentric versus Concentric Contraction
of Quadriceps Muscles in Treatment of

Eccentric contraction exercises were more

Chondromalacia Patellae. World Journal 40 female participants effective than concentric contraction

of Medical Sciences. 2012;7:197-203
doi:10.5829/idosi.wjms.2012.7.3.6427

Ozduran E, Yildirim Giizelant A.
Comparison of the Superiority of

OLUE o[ dlel=l ol Sy d=lat=aial=latiplas Selngl=iidle =l 30 patients (15 patients in isometric, Isometric and isotonic quadriceps
Isotonic Exercises with Respect to Pain, 15 patients in isotonic group) and 15 strengthening exercises are not superior to
Quiality of Life, and Functional Capacity healthy volunteers each other in terms of pain, functional

of Patients with Chondromalacia
Patellae. JBACHS. January
2023;7(1):111-121.
doi:10.30621/jbachs.1075389

capacity, and quality of life in CMP treatment.

Khayambashi K, Fallah A, Movahedi A,

Bagwell J, Powers C. Posterolateral hip Posterolateral hip muscle
muscle strengthening versus quadriceps strengthening group (9 men and 9 Posterolateral hip exercise group was
strengthening for patellofemoral pain: a women) or a quadriceps superior to the quadriceps exercise group.
comparative control trial. Arch Phys strengthening group (9 men and 9

Med Rehabil. 2014;95(5):900-907. women)

doi:10.1016/j.apmr.2013.12.022

Eapen C, Nayak CD, Pazhyaottyil
Zulfeequer C. Effect of eccentric isotonic
quadriceps muscle exercises on Twenty patients Isotonic eccentric training of quadriceps
patellofemoral pain syndrome: an (12 female and 8 male) muscles was found to be effective in reducing

exploratory pilot study. Asian J Sports
Med. 2011;2(4):227-234.
doi:10.5812/asjsm.34747

pain and improving the functional status.

Dolak KL, Silkman C, McKeon JM, Hosey
RG, Lattermann C, UhI TL. Hip
strengthening prior to functional

Both hip and quadriceps rehabilitation
approaches improved function and reduced

exercises reduces pain sooner than Thirty-three female participants pain. For patients with PFPS, initial hip

quadriceps strengthening in females

with patellofemoral pain syndrome: A
Randomized Clinical Trial. J Orthop

Sports Phys Ther doi:2011;41:560-570

strengthening may allow an earlier dissipation
of pain than exercises focused on the
quadriceps.

functional exercises in women with PFPS was examined
compared to a quadriceps strengthening program. Although
the research results showed that both exercise approaches
provided similar improvements in pain levels and functional
capacity at the end of the 8-week period, it was revealed that

the reduction in pain in the hip group started much earlier
(from the 4th week onwards) compared to the quadriceps
group. In particular, it was determined that the increase in hip
abductor and external rotator strength played a critical role in
the early control of pain; this proved that starting treatment
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with hip-focused exercises in PFPS rehabilitation is a more
effective strategy that accelerates the symptomatic relief of
patients and optimizes clinical outcomes.

In a cross-sectional study conducted by Saral et al.’3, knee
muscle strength was objectively evaluated in patients
diagnosed with CMP using an isokinetic dynamometer. In the
study, which included a total of 113 participants, it was found
that the quadriceps and hamstring muscle strengths of
individuals in the CMP group were significantly lower at all
angular velocities (60°/s and 180°/s) compared to the control
group. While it was emphasized that the loss of strength in the
knee extensor (quadriceps) muscle group is directly related to
CMP; the study revealed that isokinetic measurements are a
critical guide for identifying muscle weaknesses in the early
stage of CMP diagnosis and developing patient-specific
rehabilitation strategies.

Another study in the literature compared the effects of
isometric and isotonic quadriceps strengthening exercises on
pain, quality of life, and functional capacity in patients
diagnosed with CMP. In the study, which was conducted with
the participation of a total of 30 patients and 15 healthy
volunteers, statistically significant improvement was recorded
in both exercise groups; However, no significant difference was
found between the two methods in terms of reduction in pain
intensity, improvement in quality of life, and improvement in
functional scores. The study revealed that both isometric and
isotonic approaches to increasing quadriceps muscle strength
in CMP rehabilitation are effective and reliable options, and
exercise selection can be structured according to the patient's
tolerance and clinical preferences.’

In a study conducted by Qu et al.1%, the clinical effectiveness
of traditional Chinese spinal orthopedic manipulation (TCSOM)
in the treatment of CMP was examined. As a result of the
research, statistically significant improvements were recorded
in knee function (Kujala score) and pain levels in patients who
underwent TCSOM compared to the group who received only
traditional knee manipulation. The study emphasizes that CMP
may not only be a local knee problem, but that lumbar (lower
back) spine alignment disorders can affect lower extremity
biomechanics and contribute to the pathological process; In
this context, it was concluded that spinal manipulation is an
effective complementary treatment method in relieving
symptoms in the knee and accelerating functional recovery.

A systematic review and meta-analysis by Rethman et al.?®
revealed the critical impact and modifiability of kinesiophobia
on functional status in individuals with patellofemoral pain. The
study, which included data from a total of 12 studies, showed
that high levels of kinesiophobia were directly associated with
lower performance in both self-report questionnaires (SRRS)
and functional tests (single-leg jump distance). The most
important clinical outcome of the study was that exercise-
based physical therapy interventions were effective in reducing
kinesiophobia, and that the reduction in this fear paralleled the
improvement in knee function; this finding emphasizes the
need for a biopsychosocial approach in CMP rehabilitation that
targets not only physical strengthening but also the
psychological barriers that patients develop against movement.

In another study in the literature, Petersen et al.*® examined
the synergistic effect of a patellar realignment brace used in
addition to exercise therapy in patients with PFPS. In the study,
which included a total of 156 patients, the group receiving only

supervised physiotherapy was compared with the group using
a medial patellar brace in addition to physiotherapy in terms of
pain levels (VAS) and Kujala score. The results of the study
revealed that the use of a brace added to the exercise program
was significantly superior to the control group in reducing pain
and improving functional scores in short-term follow-ups of 6
weeks and 3 months. These findings prove that patellar braces
are valuable tools in CMP and PFPS rehabilitation, especially in
the early stages of treatment, by supporting patellofemoral
mechanics, increasing the effectiveness of exercises and
accelerating symptomatic relief.

In the study conducted by Park et al.Y’, the effects of
progressive exercise rehabilitation applied after surgical
debridement were examined in a patient with bilateral CMP
and plica syndrome. In the study, it was reported that a
structured rehabilitation program applied after surgical
intervention, targeting hip/knee muscle strength, balance, and
functional movement patterns, completely eliminated the
patient's pain and provided positive changes in cartilage
thickness according to ultrasonographic measurements. The
researchers emphasize that the exercises can not only increase
muscle strength but also create a regenerative effect on
cartilage health by supporting intra-articular homeostasis; in
this context, they argue that biomechanical-focused
rehabilitation, which starts in the early post-surgical period, is
critically important for long-term clinical success and cartilage
tissue preservation in chondromalacia cases.

In another randomized clinical trial, Tahir et al.*® compared
the effects of stretching and strengthening exercises targeting
the hamstring muscles on the functional status of patients
diagnosed with CMP. As a result of the study, it was found that
both intervention groups showed significant improvements in
pain levels (VAS), range of motion, and functional capacity
(Kujala Score), but the group that performed hamstring
strengthening exercises showed statistically superior results in
functional improvement and pain control compared to the
stretching group. These findings demonstrate that
strengthening the hamstring muscle group in addition to
traditional quadriceps-focused programs in CMP rehabilitation
plays a critical complementary role in stabilizing knee joint
biomechanics and optimizing symptomatic relief.

Conclusion

This study reveals that traditional quadriceps-focused
approaches should be moved beyond in CMP rehabilitation and
that a multidimensional treatment strategy increases clinical
success. Literature review confirms that loss of strength in the
knee extensor mechanism plays a central role in the
pathophysiology of CMP and that both isometric and isotonic
exercises are effective in functional recovery. However, the
fact that strengthening the posterolateral hip muscles yields
superior results in earlier pain control and long-term recovery
compared to quadriceps exercises highlights the importance of
proximal stabilization. In addition, the effect of spinal
alignment disorders on knee biomechanics shows that
treatment should be planned not only at the local level but also
encompassing the entire kinetic chain. In conclusion, in the
management of CMP, integrating exercises aimed at increasing
quadriceps muscle strength with hip stabilization and holistic
biomechanical approaches should be considered the most
effective strategy for improving patients' quality of life and
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accelerating symptomatic improvement.
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