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Abstract: Lumbar spine dorsopathy is a prevalent musculoskeletal condition characterized by
restricted mobility, pain syndromes, and autonomic dysfunction. Vegetative symptoms—
including heart rate instability, gastrointestinal dysregulation, sleep disturbances, and stress
sensitivity—significantly impair patients’ quality of life and complicate rehabilitation efforts.
Transcranial magnetic stimulation (TMS), a non-invasive neuromodulation technique, has
demonstrated potential in modulating cortical activity, alleviating pain, stabilizing emotional
states, and influencing autonomic regulation.
This review article explores the theoretical and clinical foundations for applying TMS in patients
with lumbar dorsopathy who present with autonomic dysfunction. It analyzes the
neurophysiological mechanisms underlying TMS, its effects on central autonomic networks, and
its influence on biomarkers such as stress hormones and heart rate variability. Furthermore, the
article discusses the integration of TMS into multidisciplinary rehabilitation protocols and
outlines directions for future research.

Keywords: Transcranial magnetic stimulation, lumbar spine dorsopathy, autonomic dysfunction,
neuromodulation, rehabilitation, autonomic nervous system, stress hormones, heart rate
variability

Introduction
Lumbar spine dorsopathy encompasses a spectrum of degenerative, inflammatory, and
biomechanical disorders affecting the vertebral column, surrounding musculature, cartilage, and
neural structures. While pain and motor limitations are the primary clinical manifestations,
autonomic nervous system (ANS) disturbances are frequently observed but often underdiagnosed.
These include fluctuations in heart rate, blood pressure instability, gastrointestinal dysfunction,
sleep disorders, and reduced stress tolerance. Such vegetative symptoms not only exacerbate the
clinical burden but also diminish rehabilitation efficacy and overall patient well-being.
In recent years, neuromodulation techniques—particularly transcranial magnetic stimulation
(TMS)—have gained prominence in clinical neuroscience. TMS delivers focused
electromagnetic impulses to specific cortical regions, modulating neuronal excitability and
network connectivity. Initially developed for psychiatric and chronic pain conditions, TMS is
now being investigated for its potential to influence central autonomic pathways, including the
dorsolateral prefrontal cortex, insular cortex, and anterior cingulate gyrus.
Given the complex interplay between spinal pathology and autonomic imbalance, integrating
TMS into rehabilitation strategies for lumbar dorsopathy represents a promising therapeutic
direction. This review aims to synthesize current neurophysiological insights, evaluate clinical
evidence, and propose future research pathways for the use of TMS in managing autonomic
dysfunction associated with lumbar spine disorders.
Main Body
1. Neurophysiological Basis of Autonomic Dysfunction in Lumbar Dorsopathy
Autonomic dysfunction in lumbar dorsopathy arises from both peripheral and central
mechanisms. Peripheral nociceptive input from damaged spinal structures can trigger
maladaptive responses in the central nervous system, leading to sensitization and dysregulation
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of autonomic control. This manifests as altered heart rate variability (HRV), gastrointestinal
motility disturbances, thermoregulatory instability, and heightened stress reactivity.
Central autonomic regulation involves a network of cortical and subcortical structures, including
the insular cortex, anterior cingulate cortex, and dorsolateral prefrontal cortex. These regions
coordinate sympathetic and parasympathetic outputs and are implicated in emotional processing,
pain modulation, and homeostatic balance. Disruption in these networks due to chronic pain or
neuroinflammation may contribute to the vegetative symptoms observed in dorsopathy patients.
2. Mechanisms of TMS in Modulating Autonomic Function
Transcranial magnetic stimulation operates by generating rapidly changing magnetic fields that
induce localized electric currents in cortical neurons. Depending on the frequency and site of
stimulation, TMS can either enhance or inhibit neuronal activity. Repetitive TMS (rTMS)
protocols targeting the prefrontal cortex have shown promise in modulating autonomic
parameters such as HRV, blood pressure, and cortisol levels.
The therapeutic effects of TMS are thought to involve modulation of the hypothalamic-pituitary-
adrenal (HPA) axis, limbic system connectivity, and vagal tone. By influencing these pathways,
TMS may restore autonomic balance and reduce stress-related physiological responses. Although
direct studies in lumbar dorsopathy are limited, evidence from related conditions—such as
fibromyalgia, irritable bowel syndrome, and chronic low back pain—suggests that TMS can
positively affect autonomic regulation.
3. Evidence from Related Clinical Conditions
Several clinical studies have explored the autonomic effects of TMS in musculoskeletal and
neurological disorders. For instance, in patients with delayed onset muscle soreness (DOMS),
combined transcranial and peripheral electromagnetic stimulation improved autonomic markers
and accelerated recovery. In chronic low back pain, TMS has been associated with reductions in
pain intensity, improvements in mood and sleep quality, and normalization of HRV.
Despite these encouraging findings, research specifically addressing autonomic dysfunction in
lumbar dorsopathy remains scarce. Most studies focus on pain relief or motor rehabilitation, with
limited attention to vegetative symptoms. This highlights the need for targeted investigations
using objective biomarkers—such as HRV, salivary cortisol, and skin conductance—to assess
TMS efficacy in this context.
4. Integration of TMS into Rehabilitation Protocols
Incorporating TMS into rehabilitation programs for lumbar dorsopathy offers a multidimensional
approach to patient care. By addressing both somatic and autonomic components, TMS may
enhance neuroplasticity, reduce psychological barriers, and improve physiological stability. This
could lead to better engagement in physical therapy, faster recovery, and improved quality of life.
Personalized TMS protocols based on neurophysiological profiling—such as EEG and HRV
analysis—may optimize therapeutic outcomes. However, several challenges remain, including
standardization of stimulation parameters, identification of responsive patient subgroups, and
long-term safety evaluation. Collaborative research involving neurologists, physiatrists, and
rehabilitation specialists is essential to establish clinical guidelines and integrate TMS into
routine care.
Conclusion
Transcranial magnetic stimulation represents a promising adjunctive modality in the
management of autonomic dysfunction associated with lumbar spine dorsopathy. While
preliminary evidence supports its neuromodulatory effects, direct studies in this patient
population are limited. The integration of TMS into multidisciplinary rehabilitation protocols
may offer benefits beyond pain relief, including restoration of autonomic balance and
enhancement of functional recovery.
Future research should focus on validating TMS efficacy through randomized controlled trials,
developing individualized stimulation protocols, and exploring its long-term impact on
autonomic regulation. In doing so, TMS may become a valuable tool in the comprehensive
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treatment of lumbar dorsopathy, contributing to improved clinical outcomes and patient-centered
care.
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