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Letter to the Editor

The role of physical therapy in modulating allodynia
Roberto Tedeschi, MSc., PhD.1

1Independent Researcher, Bologna, Italy.

Dear Editor,

Allodynia is a clinical phenomenon in which pain is experienced in response to stimuli that 
are normally not painful, such as light touch or mild temperature changes. It is frequently 
observed in patients with neuropathic pain conditions and reflects a maladaptive processing of 
sensory inputs, involving both peripheral and central mechanisms. Commonly associated with 
conditions such as neuropathic pain and complex regional pain syndrome (CRPS),[1] allodynia 
significantly impairs patients’ quality of life. The underlying mechanisms involve peripheral and 
central sensitization, maladaptive neuroplasticity, and dysregulated inhibitory pathways, all of 
which contribute to the persistence of pain and functional limitations.[2]

THE NEED FOR AN INTEGRATED APPROACH

Managing allodynia requires an integrated and innovative therapeutic strategy that combines 
multiple evidence-based interventions. A multimodal approach incorporating physical therapy, 
pharmacological agents, and novel technologies represents a promising strategy for effective 
allodynia management, particularly when combined with psychosocial interventions that 
address fear avoidance, emotional distress, and maladaptive beliefs about pain.[3]

In addition to physical and pharmacological strategies, addressing the cognitive and emotional 
dimensions of pain is essential. Biopsychological interventions such as cognitive behavioral therapy, 
mindfulness-based stress reduction, and relaxation techniques can enhance coping mechanisms, 
reduce catastrophizing, and support neurophysiological modulation of pain. These approaches are 
particularly beneficial when integrated into a multimodal rehabilitation program targeting allodynia.

To facilitate clinical reasoning and application, we propose classifying physical therapy 
approaches for allodynia into four categories: (1) Pharmacological adjuncts, (2) sensorimotor 
retraining and desensitization, (3) exercise-based neuroplastic modulation, and (4) digital health 
and neurotechnological tools. This classification reflects the multidimensional nature of pain 
processing and supports the integration of personalized multimodal rehabilitation strategies.

Key interventions include:

Pharmacological interventions

Neuromodulatory agents, such as gabapentinoids, serotonin-norepinephrine reuptake inhibitors, 
and topical agents such as lidocaine and capsaicin, play a crucial role in reducing peripheral 
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and central sensitization, complementing rehabilitation 
strategies.[4]

Graded motor imagery (GMI)

A three-stage process involves left/right limb discrimination, 
motor imagery, and mirror therapy. This progressive approach 
targets cortical reorganization and has demonstrated efficacy 
in reducing pain and improving functional outcomes in 
patients with allodynia, particularly CRPS.[5]

Several clinical trials have supported the efficacy of GMI, 
especially in conditions like CRPS. The technique engages 
cortical networks through progressive sensory-motor tasks, 
leading to reductions in allodynia intensity and functional 
disability.[6,7]

Desensitization techniques

Controlled exposure to tactile stimuli recalibrates sensory 
processing, reducing hypersensitivity and improving 
functional outcomes.[8]

Desensitization involves repeated and graded exposure to 
textures (e.g., silk, cotton, and Velcro), temperatures, and 
pressure using specific tools or manual techniques. The goal is 
to recalibrate somatosensory thresholds through progressive 
neural adaptation, ideally in a multimodal environment.[9]

Exercise therapy

Structured aerobic and resistance training enhances 
endogenous pain modulation and neuroplastic adaptation. 
Studies have shown that graded exercise can normalize altered 
pain thresholds and reduce kinesiophobia. Exercise also 
improves central inhibitory mechanisms, supporting its role 
as a first-line intervention in chronic pain rehabilitation.[10]

Emerging technologies

Virtual reality (VR), brain-computer interfaces (BCIs), 
and neurofeedback platforms offer promising avenues for 
retraining neural pathways and enhancing pain modulation. 
For instance, VR-based physical therapy has been used to 
reduce kinesiophobia and enhance pain-free movement 
in CRPS patients. BCIs allow patients to control virtual 
environments through neural signals, promoting sensorimotor 
engagement even in the presence of movement limitations. 
Neurofeedback, through electroencephalography-based 
training, has shown preliminary efficacy in improving pain 
perception and emotional regulation. These technologies, 
when combined with conventional therapy, may help rewire 
maladaptive pain circuits. By immersing patients in engaging 
virtual environments, VR can distract from pain, reduce 
fear of movement (kinesiophobia), and promote active 

 Figure  1: Innovative physical therapy tools for allodynia 
management.
A physical therapy session integrating virtual reality and motor 
training. The patient wears a VR headset and wrist sensors while 
performing a guided exercise using a bar, with real-time feedback 
displayed on the screen. This image exemplifies the application 
of immersive technologies for modulating pain and enhancing 
neuroplasticity.

participation in therapy sessions [Figure 1]. Studies have 
shown that VR-based interventions can lead to significant 
improvements in pain perception and functional outcomes.[11] 
Neurofeedback: This technique involves real-time monitoring 
of brain activity, allowing patients to gain awareness and 
control over specific neural processes. By providing immediate 
feedback, neurofeedback can help modulate pain perception 
and improve cognitive functions associated with chronic pain. 
Integrating neurofeedback into rehabilitation programs offers 
a non-invasive approach to enhance patient outcomes.[12]

Systematic reviews have reinforced the role of physical therapy 
in managing allodynia, highlighting its capacity to engage 
endogenous pain inhibition and promote neuroplasticity 
through non-invasive, patient-tailored interventions.[13]

CHALLENGES AND FUTURE DIRECTIONS

Although pharmacological and technological interventions 
have advanced, physical therapy continues to serve as 
a foundational component in allodynia management, 
particularly due to its capacity to integrate sensorimotor 
retraining and patient-centered care. Its holistic and patient-
centered nature allows for personalized interventions that 
address both the physical and psychosocial aspects of pain. 
Future efforts should focus on integrating physical therapy 
with cutting-edge technologies to enhance therapeutic 
outcomes, emphasizing the role of movement-based 
therapies in promoting neuroplasticity, reducing central 
sensitization, and improving overall function.
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