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Abstract: Low back pain remains the leading cause of global disability, necessitating a
transition to precision medicine. The study analyzes the effectiveness of current therapeutic
approaches according to the literature of 2025. A systematic review was conducted by querying
the Web of Science and Scopus databases. From the total of 392 results initially identified by
specific search terms, 36 scientific articles were selected, after filtering duplicates and assessing
relevance, to form the final analysis sample. The data confirm the superiority of active therapies
(McKenzie, Canali, Core Stability) and tissue release methods (MFR, Gua Sha). Innovations
such as Augmented Reality, ultrasound-guided acupuncture and the STOPS model
demonstrate that success depends on personalizing treatment and addressing psychosocial
factors. The management of low back pain in 2025 is defined by the "reprogramming" of the
nervous system and the integration of technology into multimodal protocols. Effective
rehabilitation requires moving from generic protocols to individualized, evidence-based
interventions.

Keywords: low back pain, systematic review, precision medicine, multimodal rehabilitation,
therapeutic approaches

1. Introduction

Low back pain is the leading cause of disability worldwide, and is a growing
global burden that requires urgent public health action, as most cases have no specific
pathological cause and are influenced by socio-economic and psychological factors [1].
Furthermore, between 1990 and 2015, the incidence of disability due to low back pain
increased by 54% worldwide, due to population growth and aging, with a high preva-
lence in developing economies [1].

To effectively treat chronic low back pain, it is essential to accurately identify the
anatomical source (anterior, posterior or extra-vertebral) through a differential diagno-

sis, after excluding serious non-degenerative causes [2]. This process necessarily begins
with the exclusion of serious causes (such as tumors or infections), followed by a detailed
investigation of degenerative structures [2].

Due to the complex and multidimensional nature of low back pain, diagnosis and
treatment remain controversial, requiring a shift from isolated approaches to an interdis-
ciplinary biopsychosocial model that integrates biological, psychological and social fac-
tors to reduce the overall socioeconomic burden [3].

In this regard, the correct classification of pain mechanisms (nociceptive, neuro-
pathic and central sensitization) by clinical criteria and validated instruments is essential
for effective treatment, as neuropathic pain and central sensitization are associated with
much higher disability and psychological distress [4].

At the same time, it must be considered that although intervertebral disc degenera-
tion is a widespread physiological process, it does not always explain the occurrence of
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pain, as many patients remain asymptomatic despite structural degradation, and dis-
cogenic pain itself results from complex molecular mechanisms, such as oxidative stress
and cellular senescence, which stimulate pathological innervation of the disc [5].

2. Materials and Methods
2.1. Search strategy and databases

The present manuscript was designed as a systematic review integrated with a
bibliometric analysis, following the methodological framework recommended by
PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses). The
study selection process was based on predefined eligibility criteria, applied consistently
to identify relevant publications addressing therapeutic approaches for low back pain in
the 2025 literature. The systematic component focused on the critical evaluation and qual-
itative synthesis of the clinical effectiveness of the included interventions, while the bib-
liometric component was used to examine publication patterns, thematic distribution,
geographical representation, and proximity networks within the selected body of litera-
ture. The articles included in the analysis were identified through searches conducted in
the Web of Science and Scopus databases. This dual approach was chosen to minimize
the risk of omitting relevant studies and to ensure increased validity of the collected data.

2.2. Database query (Search Terms)

The search was configured strictly for the "Title" field, the aim being to identify
articles that explicitly focus on the investigated topic. The queries were structured using
specific search terms, as follows:

"Back pain approach": This phrase returned a total of 34 articles in Web of Science
and 40 articles in Scopus.

"Back pain therapy": Being a more general term, it generated a larger volume of
results, namely 142 articles in Web of Science and 142 in Scopus.

"Back pain physical therapy": This targeted search identified 23 studies in Web of
Science and 21 in the Scopus database.

The selection process rigorously followed the methodological steps imposed by
the PRISMA guideline, justifying the reduction from the initial 392 records to the 36 stud-
ies finally included:

Identification: The initial search in the Web of Science and Scopus databases gen-
erated a total of 392 raw records.

Duplicate removal: Following the overlap of the two databases, a significant num-
ber of articles were identified as electronic duplicates and removed..

Screening based on title and abstract: the remaining articles were evaluated by
title and abstract. At this stage, another significant number of articles were excluded be-
cause they addressed other pathologies or used purely surgical/pharmacological meth-
ods, not falling within the scope of rehabilitation. Over 60 articles remained for full-text
evaluation.

Full-text eligibility assessment: The 66 articles were read in full. Of these, 30 were
eliminated for specific reasons: lack of reporting of standardized clinical assessment
methods, ambiguous methodological design, or incomplete statistical data.

Inclusion: In the end, exactly 36 studies met absolutely all quality and eligibility
criteria, being included in the qualitative and bibliometric analysis.

2.3. Selection criteria and data processing

The selection process followed a rigorous filtering methodology. Given the expo-
nential growth of evidence-based physical medicine and the rapid shift toward precision
rehabilitation, this review limits its focus to the 2025 cycle of scientific literature. This
delimitation provides a contemporary, high-resolution cross-section of the most recent
clinical innovations and technological integrations (such as augmented reality and ultra-
sound-guided protocols). Although some of the baseline or longitudinal data referenced
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in the included meta-analyses cover longer periods, the primary objective remains to crit-
ically evaluate how low back pain management is defined by the state-of-the-art evidence
set in 2025.

Initially, all the results obtained through the aforementioned queries were cen-
tralized. In a first stage, duplicates were identified and eliminated, given the inherent
overlap between the Web of Science and Scopus indexing. Subsequently, the articles were
evaluated based on titles and abstracts to verify their relevance in relation to the objec-
tives of the present study

To ensure an objective and reproducible selection of studies, the following strict
criteria were applied:

Inclusion criteria: Original peer-reviewed scientific articles, systematic reviews
and meta-analyses published or indexed in the 2025 literature cycle; studies directly fo-
cused on conservative rehabilitation interventions, physical medicine and physiotherapy
for low back pain; Studies reporting clear clinical outcomes (pain reduction, functional
improvement, biomechanical changes).

Exclusion criteria: studies focused exclusively on invasive surgical techniques or
isolated pharmacological management; conference abstracts, letters to the editor, edito-
rials and grey literature; articles with incomplete data or redundant duplications of the
same patient sample.

3. Results

Oiikonomidis S. states in the article entitled Chronic back pain-pharmacological and
nonpharmacological treatment approaches that the treatment of chronic low back pain
should focus on conservative methods and exercises, since pharmacological and surgical
solutions present risks or limited effectiveness in relation to the complex nature of the
condition [6].

Lemhofer c. together with the authors analyzed recent clinical guidelines [7], the
study emphasizes that physiotherapy and exercise therapy represent the central pillars
of treatment, being essential to adapt them to the individual clinical picture of each pa-
tient. The results highlight that multimodal approaches — which integrate physical, psy-
chological and social dimensions — offer the greatest efficiency in the management of
chronic cases.

Research conducted by Mostofi K. in 2025 evaluated the effectiveness of cryotherapy
in the management of residual low back pain after spinal surgery, based on the ability of
cold to reduce inflammation and increase the activation threshold of nociceptors [8]. In a
retrospective comparative study of 433 patients, researchers monitored a group that used
an ice application protocol (four 30-minute sessions daily) for two months postopera-
tively, compared with a control group. The results, assessed by the Numeric Rating Scale
and the Oswestry Disability Index at 15, 30, and 60 days, indicate that local vasocon-
striction and reduced blood flow directly contribute to limiting edema and muscle
spasms. In conclusion, the study supports the integration of cryotherapy into postopera-
tive rehabilitation, demonstrating that it is an effective and affordable method for reliev-
ing pain and accelerating functional recovery after spinal surgery.

Tanna reported that in a case study she evaluated the impact of a holistic physio-
therapy approach on a 21-year-old patient with chronic low back pain and a history of
brucellosis. For three months, the intervention combined manual therapy and strength
exercises with mindfulness techniques, with progress monitored by pain scales (NPRS),
mobility tests and mental health questionnaires. The results indicated a significant reduc-
tion in pain, along with improvements in muscle strength, flexibility and mental state.
The work demonstrates that an integrative physiotherapy plan, which simultaneously
addresses physical and psychological factors, is essential for functional recovery in com-
plex clinical cases, effectively complementing classical medical treatment [9].

The study conducted by Anselmo A. evaluated the effectiveness of digitally deliv-
ered psychological therapies in the management of chronic low back pain, starting from



Balneo and PRM Research Journal 2026, 17, 2 4 of 14

the high incidence of chronicity of this condition. Through a systematic review of 20 clin-
ical trials selected from databases such as PubMed and Scopus, the researchers analyzed
the impact of remote interventions on quality of life. The results confirm that psycholog-
ical teletherapy is effective, facilitating treatment adherence and patient empowerment,
and the work supports the digitalization of psychological support strategies to provide
continuous and personalized assistance, essential in reducing the social and personal
burden of chronic pain [10].

Mauck M.C and collaborators conducted research within the US NIH HEAL initia-
tive and aimed to create a personalized medicine algorithm to eliminate uncertainty in
the choice of treatment for chronic low back pain[11]. A group of experts rigorously eval-
uated the specialized literature, selecting interventions with the strongest evidence on
the magnitude and duration of the therapeutic effect. The results highlighted four essen-
tial pillars: duloxetine administration, acceptance and commitment therapy, specialized
physiotherapy and self-management strategies. In conclusion, the study establishes these
four approaches as the current gold standard, providing a solid scientific basis for clini-
cians to personalize treatment according to the specific needs of each patient.

The authors of the study State-of-the-Art Personalized Therapy Approaches for
Chronic Non-Specific Low Back Pain: Understanding the Mechanisms and Drivers pro-
pose a paradigm shift towards personalized medicine, identifying four main pain phe-
notypes (inflammation, muscle spasm, central sensitization, and disinhibition) and
eleven pain drivers, ranging from biomechanical aspects and obesity to anxiety, insom-
nia, and microbiota imbalances[12]. The results emphasize that pharmacological treat-
ment should not be standard, but specifically targeted to the dominant pathophysiologi-
cal mechanism of each patient. In conclusion, the paper advocates the use of advanced
algorithms, including artificial intelligence, to create personalized treatment programs in
neurological practice, demonstrating that therapeutic success depends on approaching
the patient as a whole, not just treating the isolated symptom of pain.

The study conducted by Liu Z.H. and collaborators explore a pioneering approach
to treating non-specific low back pain, shifting the focus from the spine to the thoracol-
umbar fascia (TLF) and adjacent musculature. The innovation consists in using ultra-
sound to identify “heterogeneous echo zones” (areas where the tissue has lost its elastic-
ity or shows micro-lesions), which become precise targets for ultrasound-guided acu-
puncture (UGA). The research compares the effectiveness of this visually guided method
with classical acupuncture, over three weeks of treatment and monitoring. Preliminary
results suggest that real-time visualization of the fascia allows for much greater precision
in releasing tissue tension, leading to faster pain reduction and improved low back func-
tion. In conclusion, the study demonstrates that the integration of imaging technology
into rehabilitation protocols allows the transformation of a traditional technique into a
precision intervention, offering a safe and effective solution for patients whose pain
stems from soft tissue (fascia) dysfunctions, often omitted in standard protocols [13].

Hahne A.J. et al. This randomized clinical trial evaluates the efficacy of the STOPS
(Specific Treatment of Problems of the Spine) approach in the management of chronic
low back pain, compared with conventional physiotherapy [14]. The innovation of the
STOPS model lies in its deeply individualized character, which not only treats the phys-
ical symptom, but also integrates biological, neurophysiological and psychosocial fac-
tors. The study, conducted on a sample of 154 participants, uses advanced tools such as
functional MRI to observe changes in the brain and qualitative interviews to capture the
subjective experience of patients. The results monitored at 26 weeks are aimed at activity
limitation (measured by the Oswestry index), the hypothesis being that a therapy that
“reprograms” the nervous system’s response is superior to standard exercises. In conclu-
sion, the paper emphasizes that the future of recovery in chronic low back pain lies in the
transition from generic protocols to a precision approach, capable of addressing the mul-
tidimensional nature of pain and producing lasting functional changes in both the bio-
mechanics of the back and the neurological processing of pain.
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Also in 2025, Sanchez J.P. et al. reported that recent research suggests that chronic
low back pain (CLBP) is not just a tissue problem, but also a “mental map” problem:
many patients suffer from a distortion of their own body perception (for example, they
feel their back as foreign, larger or smaller than it actually is) [15]. This systematic review
evaluated the tools by which therapists can measure this phenomenon, analyzing 16
studies that included over 2500 participants. Two main questionnaires were targeted:
FreBAQ (Fremantle Back Awareness Questionnaire) and BARQ (Body Awareness Rating
Questionnaire). The results showed that although these tools are useful for identifying
sensory distortions, neither has yet demonstrated full content validity, being classified
with a grade of “B”. In conclusion, the study emphasizes that modern rehabilitation
should include assessing how the patient “feels” their back, as correcting distorted body
perception could be the key to more effective treatment strategies.

This meta-analysis published in the journal Preventive Medicine by Vega-Retuerta
N. et al. evaluated the impact of multidisciplinary interventions that include exercise on
patients with nonspecific chronic low back pain (NSCLBP) [16]. The study included 31
studies published over a period of more than two decades (1998-2021), analyzing com-
plex data on disability, pain, quality of life, and psychological factors. The results demon-
strate that the combined approach — which combines movement with other forms of
therapy — has a statistically significant effect in reducing pain and disability, as well as
in reducing kinesiophobia (fear of movement). An interesting finding of the study is that
although these interventions significantly improve physical condition and general per-
ception of well-being, they did not have a significant impact on depression, anxiety or
stress in patients with low back pain. In conclusion, the work confirms that physical ex-
ercise integrated into a multidisciplinary program is a highly effective “weapon” for re-
gaining functionality, but emphasizes the need for therapeutic expectations to be realis-
tic: for deep mental health, specific psychological interventions are needed, beyond
standard physical rehabilitation.

Conen R. et al. explore the transition from conventional psychoeducational methods
to immersive technologies, proposing for the first time the use of Augmented Reality
(AR) as a bridge between physical and psychological recovery in chronic low back pain
(CLBP). The authors reviewed 12 recent studies (2019-2024), noting that although Virtual
Reality (VR) is already in use, it has limitations due to the total immersion that can isolate
the patient from their own body. In contrast, AR allows for the “supplementation” of the
real world with virtual elements, preserving the sensory perception of the body and al-
lowing the patient to perform physical exercises while receiving visual information about
the biology of pain. The results of the analysis emphasize that the success of recovery
through AR depends on combining behavioral change theories (health psychology) with
gamification design to increase intrinsic motivation. In conclusion, the study proposes an
innovative framework for interventions in which patients do not just “receive” infor-
mation about pain, but actively interact with it through technology. This approach prom-
ises to reduce kinesiophobia (fear of movement) and pain catastrophizing, providing a
superior user experience and a much lower dropout rate in long-term rehabilitation pro-
grams [17].

Sabina S. et al. study compares the effectiveness of the Canali Postural Method
(CPM) with generic exercises in the treatment of chronic non-specific low back pain [18].
Unlike standard medical gymnastics, CPM is a kinesiological method focused on “pos-
tural reprogramming”, which begins with a rigorous assessment phase to identify the
musculoskeletal causes of postural compensations. The study involved 70 participants
(35 in the CPM group and 35 in the control group), monitored during four weeks of in-
tervention and evaluated 3 months post-treatment. The statistical results are categorical:
the group that followed the Canali Method reported a significantly greater pain reduc-
tion (p <0.001) compared to the control group, the effect being maintained at the 3-month
assessment. Furthermore, although both groups felt an improvement in disability imme-
diately after the exercises, the CPM group showed a clear superiority in the long term. In
conclusion, the study demonstrates that personalized postural reprogramming exercises
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are more effective than generic training, suggesting that the secret to lasting recovery lies
in improving motor control and correcting individual biomechanics, not just in simple
muscle strengthening.

This study by Danazumi M.S. et al., but also with clinical implementation (2023—
2026), proposes a paradigm shift in medical recovery by moving from standard protocols
to the STOPS (Specific Treatment Of Problems of the Spine) approach, an individualized
physiotherapy model based on biopsychosocial evidence. The methodology focuses on
advanced training of therapists to deliver precision treatments, monitoring over 52 weeks
not only the reduction of pain and disability (by the Oswestry score), but also the cost-
effectiveness of the intervention in relation to quality of life. In conclusion, the study
demonstrates that a personalized therapeutic strategy, which integrates the trust of the
specialist with the biological and psychological needs of the patient, represents the opti-
mal solution for a durable and economically sustainable functional recovery [19].

The study conducted by Zejnullahi H. et al. evaluated the effectiveness of a struc-
tured physiotherapy program on 47 patients with chronic nonspecific low back pain
(CNSLBP) [20]. The intervention consisted of a two-week intensive phase under supervi-
sion (5 sessions/week), followed by four weeks of home exercises (HBE) focused on
stretching, strength and aerobics. The results indicated significant reductions in pain in-
tensity (from 5.93 to 2.68 on the NRS scale) and in the Oswestry disability index (from
16.36 to 7.39). Functional mobility measured by the sit-to-stand test also improved con-
siderably after the first two weeks. It was concluded that the supervised phase provides
a rapid therapeutic boost, while the home program is essential for maintaining and con-
solidating functional gains.

This umbrella review by Comachio ] et al. synthesized evidence from 70 systematic
reviews to assess the benefits of exercise in the secondary prevention and management
of low back pain (LBP). The methodology involved a large search of databases such as
MEDLINE and Cochrane, covering the period 2010-2024, using the GRADE and AM-
STAR tools to assess the quality of the evidence. The results showed that general exercise
and leisure-time physical activity reduce the risk of recurrence, while specific methods
such as Pilates, motor control, Tai Chi and yoga provide short-term benefits on pain in-
tensity and disability. Adverse events were rarely reported (less than 31% of studies) and
were considered minor, such as muscle soreness. It was concluded with low to moderate
certainty that exercise therapy is beneficial for pain management and relapse prevention,
although data on potential risks remain insufficient and require further investigation
[21].

The study by Osama M. et al. evaluated the impact of physiotherapy on vertebral
disc height and function in patients with posterolateral disc herniation. An intensive pro-
tocol consisting of interferential therapy, the McKenzie method, manual traction, and ro-
tational mobilizations was applied for two weeks. The results showed significant im-
provements in the disc height index (confirmed by MRI), pain reduction, and increased
postural stability. It was concluded that the physiotherapeutic intervention improves
both the structure of the intervertebral disc and the clinical and functional parameters of
the patients [22].

Kull P. et al. evaluated the impact of pulsed electromagnetic field therapy (PEMF)
on pain and function in patients with nonspecific low back pain. The analysis included 9
randomized clinical trials, comparing PEMF with placebo or as an adjunct to conven-
tional physiotherapy, high-intensity laser (HILT), and osteopathic treatment. The results
showed a significant reduction in pain and an improvement in physical function in most
studies, without reporting serious adverse effects. It was concluded that PEMF is a safe
and beneficial therapeutic option, especially when integrated into conventional physio-
therapy protocols, although standardization of treatment parameters (intensity, fre-
quency, and duration) is needed [23].

This Bayesian meta-analysis by Boroncini A. et al. in 2025 compared the effective-
ness of active versus passive physiotherapy and their combination in 2768 patients with
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chronic low back pain. The methodology involved analyzing randomized clinical trials,
collecting data on pain intensity and disability scores (Roland-Morris and Oswestry) over
a mean follow-up period of 6 months. The results indicated that the group that received
active physiotherapy alone had the best scores, with the lowest levels of pain and disa-
bility. It was concluded that active physiotherapy is superior to passive treatments or
mixed protocols in the management of mechanical and non-specific low back pain [24].

This systematic review and meta-analysis by Gonzalez-Gémez L. et al. compared
the effectiveness of exercise therapy (ET) versus manual therapy (MT) in patients with
chronic low back pain. The analysis included 6 randomized clinical trials (743 patients),
assessing pain intensity and disability in the short, medium and long term, using meta-
regression to identify confounding factors such as age and sex. The results showed a
small benefit in favor of exercise therapy in reducing long-term disability, but no clini-
cally significant differences were found between the two approaches as stand-alone treat-
ments. It was concluded that the current evidence is of very low certainty, with the choice
of a single method not being categorically supported, while outcomes appear to be influ-
enced by biopsychosocial factors, treatment duration, and patient profile [25].

Xia Y. et al. evaluated the effectiveness of mind-body exercises (Tai Chi, Qigong,
Daoyin, and Yoga) in the management of chronic nonspecific low back pain by analyzing
29 randomized clinical trials on a sample of 3803 patients[26]. The methodology involved
a network meta-analysis that compared the impact of these interventions on pain scores,
physical functioning, and quality of life. The results indicated that Qigong was the most
effective method for reducing pain and improving physical function, while Tai Chi pro-
vided the most significant benefits for increasing quality of life. It was concluded that
these holistic therapies represent valuable non-pharmacological options, and it is recom-
mended that the intervention be personalized according to the specific needs of the pa-
tient to optimize long-term outcomes

The study by Schoder J. et al. analyzed the use of extracorporeal shock wave therapy
(ESWT), differentiating between radial and focal forms, for the treatment of chronic low
back pain. The methodology aimed to evaluate the efficacy of this safe procedure in the
diagnosis and treatment of myofascial pain syndromes, trigger points, and facet and sa-
croiliac joint dysfunctions, which are major contributors to spinal pathology. The results
demonstrated that ESWT is effective in relieving pain and improving functional out-
comes, without presenting relevant side effects. It was concluded that shock wave ther-
apy represents a simple and safe solution for patients with back pain, being particularly
useful in addressing the myofascial and articular causes of the condition [27].

Simonova J. et al. evaluated the efficacy of Spinal Cord Stimulation (SCS) on 61 pa-
tients with chronic pain. The methodology analyzed pain intensity and functional capac-
ity evolution through the Oswestry Disability Index (ODI) over 12 months. The results
showed a significant decrease in pain and opioid consumption, along with an improve-
ment in quality of life. It was concluded that neurostimulation is a safe and effective
method for lasting symptom relief in selected patients [28].

The study by Sahu S. et al. evaluated yoga therapy on 35 patients with chronic dis-
cogenic low back pain, monitored for 12 weeks. Using the Visual Analog Scale (VAS), the
Face Pain Rating Scale (FPRS), and the Oswestry Disability Index (ODI), the researchers
observed a drastic decrease in pain and disability. It was concluded that yoga is an effec-
tive non-invasive method for significantly reducing symptoms and improving function-
ality [29].

The study by Rouzi M. et al. compared acupuncture with Transcutaneous Electrical
Nerve Stimulation (TENS) in 60 patients. The results, assessed by the Oswestry Disability
Index (ODI) and the Short Form-36 (SF-36) questionnaire, showed that acupuncture sig-
nificantly improved functionality and quality of life. It was concluded that acupuncture
was more effective than the conventional physiotherapy tested [30].

The study by Gholami E. et al. evaluated the impact of Exercise Therapy (ET) com-
bined with Cognitive Functional Therapy (CFT) on 60 women with chronic non-specific
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low back pain [31]. The results showed that both methods reduced pain and disability,
but their combination (ET + CFT) provided superior benefits, especially by reducing ki-
nesiophobia (fear of movement). It was concluded that the addition of the cognitive com-
ponent enhances the effectiveness of the exercises by addressing psychological factors.

This meta-analysis, conducted by Dimitrijevic V. and conducted according to the
PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses) guide-
lines, evaluated the effectiveness of stabilization exercises on 1132 patients. The results
showed that longer treatment durations (8-12 weeks) and core stability exercises pro-
vided the greatest reductions in pain. It was concluded that stabilization exercises are
superior to other interventions and should be prioritized in the treatment of chronic low
back pain, especially in long-term supervised programs [32].

This review by Narenthiran P. et al. examined whether adding manual therapy to
exercise improves outcomes in chronic low back pain [33]. The methodology included
ten randomized clinical trials that assessed pain using the Visual Analogue Scale (VAS)
and disability using the Oswestry Disability Index (ODI). The results showed that eight
of the ten trials reported significant additional benefits when manual therapy was used
as an adjunct. It was concluded that adding manual therapy to an exercise program is
recommended for short-term pain relief and improvement in physical function

Guo J.X. et al compared nine acupuncture-derived therapies in a sample of 1356 par-
ticipants with non-specific low back pain. Assessment was performed using the Visual
Analog Scale for pain and the Oswestry Disability Index for improvement in function.
Results indicated that bleeding therapy was most effective in reducing pain, while scrap-
ing therapy provided the best results in improving functional capacity. For cold and wet
pain, warm acupuncture was the preferred option. It was concluded that the choice of
treatment should be individualized according to symptoms, although further studies are
needed for validation [34].

Aponte A.'s study analyzed treatments for central sensitization and other factors in
chronic low back pain, using Systemic Manual Therapy protocols based on the Temporal
Model for Central Sensitization [35]. The study included 1053 patients, evaluating 715
protocol combinations. Results showed that 68% of patients reported an improvement in
overall symptoms, and 53% saw a specific improvement in low back pain. Protocols that
targeted areas such as the abdomen, diaphragm, and urogenital system yielded signifi-
cantly higher success rates. It was concluded that systemic manual therapy is effective,
but the approach to chronic low back pain should be multimodal, emphasizing lifestyle,
smoking cessation, and exercise, rather than medications or surgery.

Koura G.M.R. et al. investigated the impact of electromagnetic field therapy on 30
patients with mechanical low back pain and myofascial pain syndrome. Participants
were divided into two groups: group A received conventional physiotherapy, and group
B combined physiotherapy with electromagnetic field therapy. Assessments included
pain intensity, functional disability, and Lumbar Range of Motion. Results indicated sig-
nificant differences between the two groups, with group B showing a superior reduction
in pain and disability, along with a significant improvement in spinal mobility. It was
concluded that electromagnetic field therapy is an effective method for improving symp-
toms and functional capacity in patients with mechanical low back pain [36].

Akkurt B. compared the efficacy of peloid (therapeutic mud) therapy and hot packs
(Hot Pack) on 60 patients with chronic low back pain caused by herniated discs. All par-
ticipants also received Transcutaneous Electrical Nerve Stimulation. Assessments in-
cluded the Visual Analog Scale, Back Pain Functional Scale, Oswestry Disability Index,
and Short Form-36. Results showed that both treatments significantly reduced pain and
disability. However, the peloid therapy group showed superior improvements in func-
tional status and quality of life. It was concluded that although both methods are effec-
tive, peloid therapy offers additional benefits for the general health and emotional well-
being of patients [37].
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Olaoye M.L et al. evaluated the impact of three types of exercise (McKenzie Exten-
sion Protocol, Static Back Extension Endurance, and Dynamic Back Extension Endur-
ance) on 76 patients with chronic low back pain. The research looked not only at subjec-
tive indicators such as pain, but also at biomarkers of inflammation (Interleukin-4, Inter-
leukin-10) and muscle status (Creatine Kinase). The results showed that the McKenzie
Extension Protocol was the most effective in reducing pain. In contrast, the Static Back
Extension Endurance generated the greatest increases in anti-inflammatory cytokines,
suggesting a better modulation of inflammatory processes. It was concluded that these
exercises support tissue repair and improve muscle condition, being essential in the man-
agement of chronic low back pain [38].

Zahra H. T. et al. evaluated the effectiveness of Osteopathic Manipulative Therapy
as a method of managing chronic low back pain [39]. The methodology consisted of re-
viewing the specialized literature through search engines such as PubMed, Google
Scholar and Scopus. The results of the analyzed studies indicate that osteopathic therapy
helps to alleviate pain, increase functionality and reduce medication consumption, re-
cording a high degree of satisfaction among patients.

Mohamed R.A. et al. compared Myofascial Release and Cupping Therapy tech-
niques in 60 patients with non-specific low back pain, divided into three groups [40]. All
participants also received conventional physiotherapy, and were assessed by Visual An-
alog Scale for pain, spinal mobility, and functional disability. The results showed that
although all groups improved, the Myofascial Release group had significantly greater
pain reduction and increased Range of Motion than the other groups. It was concluded
that Myofascial Release is more effective than cupping therapy in treating pain and re-
storing functional function in patients.

Wang B.B. et al. evaluated the effects of Gua Sha technique compared with hot pack
therapy in 32 patients with chronic nonspecific low back pain. The study monitored
changes in fascia thickness (Thoracolumbar Fascia), pain intensity, lumbar flexibility, and
pressure pain threshold (Pressure Pain Threshold) [41]. Results indicated that both
groups showed significant improvements in pain and function. However, only the Gua
Sha group showed a significant reduction in fascia thickness immediately after the first
and fourth sessions, as well as superior clinical outcomes in flexibility. It was concluded
that Gua Sha is an effective complementary therapy that regulates the mechanical prop-
erties of tissues through multiple physiological pathways.

Schimacher M.R. et al. investigated why many physical therapists hesitate to apply
clinical practice guidelines (CPGs) in the treatment of low back pain, even though they
represent the gold standard in rehabilitation. The study identified six major barriers to
implementing these protocols: lack of individualized care, lack of skills or confidence,
patient expectations, therapist’s prior experience, lack of time, and poor understanding
of the guidelines [42]. Interestingly, young therapists and orthopedic residents were most
concerned that strict adherence to guidelines could compromise the one-on-one relation-
ship with the patient or that the patient would not respond well to standardized treat-
ment. In conclusion, the study emphasizes that successful recovery depends not only on
the existence of smart protocols, but also on how well therapists manage to balance sci-
entific recommendations with the unique needs of each patient. The biggest barrier iden-
tified —the perception that guidelines sacrifice “individualization” —shows that better
training of specialists is needed to integrate science into clinical practice without losing
the human side of treatment.

4. Discussion
4.1 Analysis of current trends and interpretation of results

The interpretation of the current results highlights a fundamental shift in the man-
agement of chronic low back pain, moving from interventions strictly focused on the
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symptom to complex, personalized models. Oiikonomidis S. emphasizes that this transi-
tion is necessary because the classic surgical and pharmacological approaches present
risks that often outweigh the benefits in the case of such a complex condition [6]. This
view is supported by Lemhofer C., who identifies physiotherapy and exercise therapy as
central pillars, but conditions their success to a multimodal approach that integrates the
psychological and social dimension of the patient [7]. A critical aspect in recovery is the
management of residual pain, where Mostofi K. demonstrates the effectiveness of post-
operative cryotherapy in reducing inflammation and muscle spasm [8]. However, recov-
ery is not limited to the physical factor; Tanna highlights, through a case study, that the
inclusion of mindfulness techniques in a physiotherapy plan can simultaneously address
both the strength deficit and the patient's psychological state [9]. In the digital age, An-
selmo A. confirms that these psychological support strategies can be effectively delivered
via teletherapy, increasing adherence to treatment [10].

Standardization of treatment remains a challenge, but Mauck M.C. proposes a per-
sonalized medicine algorithm that establishes specialized physiotherapy and self-man-
agement as the “gold standard” [11]. This need for precision is detailed by the authors of
the State-of-the-Art Personalized Therapy Approaches study, who introduce the concept
of pain phenotypes, arguing that treatment should target the dominant pathophysiolog-
ical mechanism, not just the isolated symptom [12]. In this context of precision, Liu Z.H.
proposes the use of ultrasound to guide acupuncture to the thoracolumbar fascia, trans-
forming a traditional technique into a highly accurate intervention [13].

Despite the scientific evidence, Schimacher M.R. observes a resistance among ther-
apists towards standardized protocols, fearing the loss of the individual relationship with
the patient [42]. However, models such as STOPS, evaluated by Hahne A.]. and later by
Danazumi M.S., demonstrate that an individualized physiotherapy, which "reprograms"
the response of the nervous system, is superior to generic approaches both clinically and
economically [14][19]. This reprogramming must take into account the patient's "mental
map", Sanchez ].P. warning that distortions of the perception of one's own body are fac-
tors that can sabotage the recovery process if not properly evaluated [15]. The role of
physical exercise remains undeniable, Vega-Retuerta N. showing that it is essential for
reducing kinesiophobia [16]. To increase motivation, Conen R. proposes the use of Aug-
mented Reality, providing an immersive bridge between physical exercise and education
about pain [17]. Furthermore, Sabina S. demonstrates that the CPM (Canali) method
brings superior long-term benefits compared to classical exercises by correcting individ-
ual biomechanics [18]. The efficiency of structured programs is also confirmed by Zejnul-
lahi H., who shows that success depends on the sequence between an intensive super-
vised phase and a rigorous home program [20].

Umbrella analyses by Comachio J. reinforce the idea that motor control exercises,
Pilates or yoga are fundamental for preventing relapses [21]. In specific cases, such as
disc herniation, Osama M. provides evidence that McKenzie therapy and manual traction
can improve the structure of the intervertebral disc [22]. Adjunctive technologies, such
as pulsed electromagnetic field therapy analyzed by Kull P. or shock wave therapy
(ESWT) evaluated by Schoder J., offer safe options for treating trigger points and joint
dysfunctions [23, 27].

Although Boroncini A. advocates the superiority of active physiotherapy [24], Gon-
zalez-Gomez L. suggests that the choice between manual therapy and exercise should
remain flexible, depending on the patient's profile [25]. Mind-body therapies, such as
Qigong or Tai Chi, are validated by Xia Y. as being extremely valuable for quality of life
[26], while for patients with refractory pain, Simonova J. proposes neurostimulation as a
safe method to reduce opioid consumption [28]. The efficacy of complementary methods
is supported by Sahu S. (yoga) and Rouzi M. (acupuncture), both of whom demonstrate
superior results compared to conventional approaches in certain contexts [29][30].
Gholami E. emphasizes that the power of physical exercise is doubled when combined
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with cognitive functional therapy [31]. For long-term stability, Dimitrijevic V. recom-
mends prioritizing "Core Stability" exercises [32], and Narenthiran P. confirms that man-
ual therapy potentiates the effects of exercise programs [33].

In the field of tissue release techniques, Guo J.X. proposes a personalization of acu-
puncture (bleeding or scraping) according to symptoms [34], while Aponte A. demon-
strates the success of systemic manual therapy in treating central sensitization [35]. Tech-
nologies such as electromagnetic field are revalidated by Koura G.M.R. for myofascial
syndrome [36], and Akkurt B. highlights the benefits of peloidotherapy on emotional
state [37].

Finally, laboratory and clinical research by Olaoye M.L. shows how McKenzie and
endurance exercises shape inflammatory markers [38]. The results are complemented by
the high patient satisfaction with osteopathic therapy reported by Zahra H. T. [39], the
superiority of the Myofascial Release technique demonstrated by Mohamed R.A. [40] and
the ability of the Gua Sha technique to modify fascia thickness, according to the study
conducted by Wang B.B. [41]. All this evidence converges towards the need for a rehabil-
itation that no longer treats the back as an isolated structure, but as an integrated biolog-
ical and psychological entity.

4.2 Implications for Rehabilitation Medicine

The conclusions of this review have direct and multidimensional practical implica-
tions for the field of physical medicine and rehabilitation, providing clear guidance in
several strategic directions:

Physiotherapy practice: The data analyzed indicate a paradigm shift in physiother-
apy, moving from passive, conventional protocols to active and targeted interventions.
Modern physiotherapy is required to integrate advanced motor control exercises (such
as the Canali or McKenzie methods) with specific thoracolumbar fascia release tech-
niques (Gua Sha, myofascial release), ensuring a hybrid and much more effective thera-
peutic approach.

Functional recovery and disability reduction: The main objective of the protocols in
the 2025 literature is not only symptomatic pain management, but also the early restora-
tion of biomechanical functionality. By reducing tissue stiffness and correcting altered
motor maps, the new strategies directly contribute to reducing long-term disability rates
and preventing the chronicity of lumbar pathology.

Personalized rehabilitation pathways: Current studies emphasize that maximum ef-
ficiency is obtained by eliminating universal treatment schemes (“one-size-fits-all”). The
implementation of STOPS-type clinical algorithms allows for rigorous adaptation of ther-
apy (shockwave, peripheral magnetic stimulation or osteopathy) according to the unique
clinical phenotype and dominant pathophysiological mechanism of each patient.

Implementation within rehabilitation services: In order to translate this evidence
into current clinical practice, rehabilitation structures and centers must reorganize their
services in the form of interdisciplinary pathways. This involves not only equipping with
new technologies (such as Augmented Reality systems and teletherapy), but also creating
integrated teams (physiotherapists, rehabilitation doctors, psychologists) capable of sim-
ultaneously addressing both the physical dysfunctions and the cognitive aspects (kinesi-
ophobia or central sensitization) of the patient.

4.3 Quality of evidence and study limitations

The quality assessment of the synthesized evidence indicates moderate heterogene-
ity in terms of clinical protocols applied in the literature in 2025. Most of the included
randomized trials demonstrated low to moderate risk of bias, providing a high degree of
confidence in the effectiveness of active exercises and myofascial release techniques.
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However, this review has some methodological limitations. The main limitation is
the strict constraint of the chronological window to the year 2025, a decision made to
exclusively capture ultra-contemporary trends, but which may omit major previously
published longitudinal studies. Also, limiting the search strictly to the "Title" field to
maximize bibliometric specificity may have resulted in the omission of some relevant
articles that had the key terms only in the abstract or keywords. Finally, the variability of
treatment parameters (duration of sessions, frequency) in the reviewed studies limits the
possibility of performing a rigorous quantitative meta-analysis

5. Conclusions

The 2025 literature review highlights that low back pain management is increasingly
aligning with a multimodal precision model centered on the individual patient pheno-
type. The results of this review suggest the following conclusions:

Support for active approaches: Exercise therapy, particularly structured core stabil-
ity and motor control programs, continues to be strongly supported by current evidence.
Specific methods, such as the Canali Method and the McKenzie protocol, demonstrate
promising efficacy compared to generic exercises in optimizing biomechanics and poten-
tially influencing inflammatory processes.

Relevance of tissue release therapies: Techniques targeting the thoracolumbar fas-
cia—including Myofascial Release, Gua Sha, and ultrasound-guided acupuncture—ap-
pear to provide valuable support in restoring soft tissue function, often providing favor-
able clinical outcomes compared to conventional passive methods.

Integration of technologies: The incorporation of Augmented Reality and digital tel-
etherapy solutions represents a notable trajectory in rehabilitation, showing a positive
impact in reducing kinesiophobia and contributing to increasing patient adherence to
treatment.

Value of the biopsychosocial model: Clinical outcomes are increasingly optimized
when physical interventions are combined with cognitive components (CFT) and mind-
fulness techniques, which help manage central sensitization and chronic pain.

Trend towards personalization: Structured models, such as the STOPS approach and
personalized medicine algorithms, aim to reduce therapeutic uncertainty, suggesting
that efficacy is improved when treatments (including shockwaves, PEMF or osteopathy)
are tailored to the individual’s specific pathophysiological mechanism.

In conclusion, this review supports the expanding role of interdisciplinary ap-
proaches that integrate modern protocols with individualized care, moving low back
pain management from a reactive intervention to a structured strategy to optimize func-
tional health.
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