Short Communication

Journal of Scientific & Technical Research

BIOMEDICAL
>

ISSN: 2574 -1241

DOI: 10.26717/BJSTR.2026.66.010282

Contemporary Concepts of Disc Disease and
Decompression Therapy: Current Perspectives
on Pathophysiology, Diagnosis, and Conservative

Treatment

Gergana Gecheva Fermendzhieva*

Medical Center “Pavel banya” 00D, Department Physiotherapy and Rehabilitation, Bulgaria

*Corresponding author: Gergana Gecheva Fermendzhieva, Medical center “Pavel banya” 00D, Pavel banya city, Petko Kolev str, 16
Department Physiotherapy and Rehabilitation, Bulgaria

ARTICLE INFO

Received: & June 09, 2026
Published: July 01, 2026

Citation: Gergana Gecheva Fer-
mendzhieva. Contemporary Concepts
of Disc Disease and Decompression
Therapy: Current Perspectives on
Pathophysiology, = Diagnosis, and
Conservative Treatment. Biomed ]
Sci & Tech Res 66(1)-2026. BJSTR.
MS.ID.010282.

ABSTRACT

Background: Intervertebral disc disease, particularly lumbar disc herniation (LDH), represents one of the most
common causes of radiculopathy and disability worldwide. Advances in imaging and biomechanics have im-
proved understanding of disc pathology, while conservative management strategies-especially spinal decom-
pression therapy-continue to evolve.

Objective: This narrative review aims to synthesize current knowledge on disc disease, focusing on pathophys-
iology, diagnostic approaches, and the role of decompression-based physiotherapy within conservative treat-
ment strategies.

Methods: A narrative review of recent peer-reviewed literature, including systematic reviews, meta-analyses,
clinical guidelines, and experimental studies, was conducted using major databases (PubMed, Scopus, Cochrane
Library). Evidence was analyzed with emphasis on conservative management outcomes and biomechanical
mechanisms of spinal decompression.

Results: Lumbar disc herniation is primarily a degenerative condition characterized by annular disruption,
nucleus pulposus displacement, inflammatory cascade activation, and nerve root compression. MRI remains
the gold standard for diagnosis. Conservative treatment-including exercise therapy, manual therapy, and trac-
tion-based spinal decompression-achieves symptom improvement in the majority of patients. Evidence sug-
gests that decompression techniques may reduce intradiscal pressure, improve neurovascular environment, and
contribute to pain reduction and functional recovery, although heterogeneity in protocols limits strong clinical
recommendations.

Conclusion: Disc disease is a multifactorial degenerative condition with a generally favorable natural history.
Spinal decompression therapy represents a promising adjunct within multimodal rehabilitation; however, fur-
ther high-quality randomized controlled trials are required to establish standardized protocols and long-term
efficacy.
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Introduction

Intervertebral disc disease encompasses a spectrum of degener-
ative conditions affecting the structural integrity and biomechanical
function of spinal discs. Lumbar disc herniation (LDH) is the most
clinically significant manifestation, frequently resulting in low back
pain, radicular symptoms, and functional impairment. LDH occurs

when degeneration of the annulus fibrosus allows displacement of
nucleus pulposus material beyond the disc space, potentially com-
pressing adjacent nerve roots and triggering inflammatory respons-
es. Epidemiologically, the condition most commonly affects the L4-L5
and L5-S1 levels due to high mechanical load and mobility demands
of the lumbar spine. Although surgical intervention is indicated in
cases of progressive neurological deficit or cauda equina syndrome,
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the majority of patients improve with conservative treatment. Nat-
ural history studies demonstrate that more than 80% of acute cas-
es resolve symptomatically within 8-12 weeks under non-operative
management, highlighting the importance of rehabilitation-based
approaches.

Pathophysiology of Disc Disease

Disc degeneration is a complex biochemical and biomechanical
process involving:

. Loss of proteoglycan content and disc hydration
. Increased collagen type I deposition

. Structural weakening of annulus fibrosus

. Inflammatory cytokine upregulation

. Matrix metalloproteinase activation

. Neovascularization and immune cell infiltration

These changes contribute to reduced disc height, altered load dis-
tribution, and increased susceptibility to fissuring and herniation.

Lumbar disc herniation specifically results from annular rupture
and posterior or posterolateral migration of disc material. Mechanical
compression and chemical irritation of nerve roots both contribute to
radicular pain and neurological symptoms. A key biological phenom-
enon in disc pathology is spontaneous resorption, where herniated
disc fragments regress through macrophage-mediated phagocytosis
and inflammatory remodeling. This supports the rationale for initial
conservative management in most patients.

Diagnostic Approaches
Clinical Assessment

Diagnosis begins with detailed history and neurological examina-
tion, focusing on:

. Dermatomal pain distribution

. Myotomal weakness

. Reflex changes

. Straight leg raise test positivity
Imaging

Magnetic resonance imaging (MRI) is the gold standard for diag-
nosis due to its superior soft tissue visualization and ability to identify
nerve root compression, disc morphology, and associated pathology.

Computed tomography (CT) may be used when MRI is contraindi-
cated, while CT myelography is reserved for complex diagnostic cases.
Importantly, imaging findings must always be correlated clinically, as
asymptomatic disc herniations are common.

Conservative Treatment Strategies

Conservative management remains the first-line approach for
most patients without severe neurological compromise.

Exercise Therapy
Exercise-based rehabilitation focuses on:
o Core stabilization
o Motor control training
o Neural mobilization
. Functional reconditioning

Systematic reviews demonstrate that exercise therapy signifi-
cantly improves pain and disability outcomes in LDH patients.

Manual Therapy and Education

Manual therapy combined with patient education improves
short-term outcomes and supports functional recovery, particularly
when integrated into multimodal rehabilitation programs.

Spinal Decompression Therapy

Spinal decompression therapy, including mechanical traction and
motorized non-surgical decompression systems, aims to:

. Reduce intradiscal pressure

. Increase intervertebral space

. Decrease nerve root compression

. Enhance nutrient diffusion in disc tissue

Experimental and clinical models suggest that negative intradis-
cal pressure may facilitate partial retraction of herniated disc materi-
al, although the magnitude of this effect remains debated. Systematic
reviews indicate that traction-based interventions may provide short-
term pain relief and functional improvement, but study heterogeneity
and methodological limitations prevent definitive conclusions.

Mechanisms of Spinal Decompression
The proposed mechanisms of decompression therapy include:
. Biomechanical unloading of spinal segments
. Reduction of discal hydrostatic pressure
. Stretching of paraspinal soft tissues
. Modulation of nociceptive signaling
. Improved microcirculation and oxygenation

These effects may contribute to symptom reduction, particularly
in patients with nerve root compression syndromes.
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Discussion

Contemporary evidence supports a multimodal conservative ap-
proach as the cornerstone of LDH management. While spontaneous
resorption and natural recovery occur in a significant proportion of
patients, rehabilitation interventions accelerate functional recovery
and reduce pain burden. Spinal decompression therapy remains con-
troversial due to variability in protocols, treatment duration, and pa-
tient selection criteria. Some studies demonstrate meaningful clinical
improvement, while others report outcomes comparable to standard
physiotherapy.

The main limitations in current literature include:
. Lack of standardized traction parameters

. Small sample sizes in RCTs

. Short-term follow-up periods

. High heterogeneity in outcome measures

Nevertheless, decompression therapy continues to gain clinical
interest as an adjunct to exercise-based rehabilitation [1-9].

Conclusion

Intervertebral disc disease, particularly lumbar disc herniation,
is a multifactorial degenerative condition with a favorable natural
course in most patients. MRI-based diagnosis combined with clinical
correlation remains essential for accurate assessment. Conservative
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management-including exercise therapy, manual therapy, and spinal
decompression-remains the primary treatment strategy. Spinal de-
compression therapy represents a promising but still evolving modal-
ity within physiotherapy. Future high-quality randomized controlled
trials are necessary to establish standardized treatment protocols
and clarify long-term outcomes.
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