
Introduction
Complex regional pain syndrome (CRPS) remains one of the 
most challenging conditions encountered in orthopedic and 
Physical rehabilitation practice because of its heterogeneous 
c l inical  presentat ion and incompletely  understood 
pathophysiology. Usually developing after trauma, fracture, or 
surgery, CRPS is characterized by pain that is disproportionate to 
the inciting event and is frequently accompanied by sensory 
abnormalities, edema, vasomotor instability, motor dysfunction, 
and trophic changes. These manifestations often result in 
significant impairment of upper or lower limb function, 
prolonged disability, psychological distress, and reduced quality 
of life.[1,2] Despite advances in pharmacological management 
and interventional pain procedures, long-term functional 
recovery remains inconsistent, emphasizing the indispensable 
role of rehabilitation.[2,3]
The growing understanding of CRPS has shifted clinical 
perspectives from a purely peripheral pain disorder to a complex 
neurobiological condition involving peripheral sensitization, 
central sensitization, cortical reorganization, autonomic 
dysregulation, and neuroimmune interactions.[2] This evolving 
knowledge has fundamentally transformed rehabilitation 

practice. Rather than focusing solely on symptom reduction, 
modern rehabilitation seeks to normalize altered sensory-motor 
processing, restore cortical representation, improve movement 
confidence, and promote functional reintegration through 
principles of neuroplasticity.[3-10] Consequently, rehabilitation 
has evolved into a mechanism-based intervention that 
simultaneously addresses the biological, psychological, and 
functional consequences of CRPS.
Early rehabilitation remains one of the strongest predictors of 
favorable outcomes. Prolonged immobilization perpetuates 
pain, stiffness, muscle atrophy, and maladaptive cortical changes, 
whereas graded movement encourages tissue recovery, improves 
circulation, minimizes edema, and restores normal movement 
patterns.[2,3] Functional rehabilitation, therefore, emphasizes 
progressive loading, task-oriented training, and meaningful 
par ticipation rather than isolated impairment-based 
exercises.[1]
Pain neuroscience education has emerged as an equally 
important component of rehabilitation by enabling patients to 
understand the mechanisms underlying persistent pain. 
Improved understanding reduces fear, catastrophizing, and 
movement avoidance, thereby facilitating active participation in 
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rehabilitation.[6] Similarly, graded motor imagery and mirror 
therapy have become integral interventions because of their 
ability to reverse cortical reorganization and improve motor 
control while reducing pain.[4,5] These techniques highlight 
the capacity of rehabilitation to directly influence central 
nervous system plasticity rather than merely treating peripheral 
symptoms.
Recent technological innovations have further expanded 
rehabilitation opportunities. Virtual reality provides immersive 
environments that encourage pain-free movement and motor 
relearning,[7] while wearable sensors and artificial intelligence 
facilitate objective movement analysis and personalized 
exercise prescription. Neuromodulation techniques, including 
transcranial magnetic stimulation, transcranial direct present 
stimulation, and transcutaneous electrical nerve stimulation, 
are increasingly being incorporated into multidisciplinary 
rehabilitation programs to enhance cortical excitability and 
optimize functional recovery.[8,9] Functional electrical 
stimulation has also demonstrated promise in promoting 
muscle activation and reducing disuse-related impairments.
Nevertheless, rehabilitation should never be confined to 
physical interventions alone. Psychological factors, such as 
anxiety, depression, fear of movement, and pain catastrophizing 
frequently perpetuate disability even after tissue healing has 
occurred. A multidisciplinary rehabilitation program involving 
orthopedic surgeons, pain physicians, physical therapists, and 
psychologists, therefore, remains essential to address the 
complex biopsychosocial nature of CRPS.[2,3,6] Such 
collaboration enables individualized treatment planning with 
the common objective of restoring independence and 
improving participation in daily activities.
Although present evidence supports several rehabilitation 
strategies, important knowledge gaps remain. Variability in 
diagnostic criteria, intervention protocols, and outcome 
measures continues to limit high-quality evidence.[1,2] Future 
research should focus on standardized rehabilitation protocols, 
precision rehabilitation approaches, and integration of 
advanced technologies capable of delivering individualized 
treatment based on patient-specific neurophysiological 
characteristics. Continued investigation into the interaction 
between neuroplasticity, immune regulation, and behavioral 
adaptation may further refine rehabilitation strategies and 
improve long-term outcomes.

Clinical Implications
For orthopedic surgeons and physical rehabilitation 
professionals, CRPS should be recognized as a condition in 
which restoration of function is as important as pain reduction. 
Early referral for rehabilitation following diagnosis can 
minimize chronic disability by preventing maladaptive 
movement patterns and promoting normal sensory-motor 
integration.[1,2] Rehabilitation programs should be 
individualized, function-oriented, and multidisciplinary, 
incorporating pain neuroscience education, graded motor 
imagery, progressive exercise, psychological support, and 
t e c h n o l o g y - a s s i s t e d  i n t e r v e n t i o n s  w h e n e v e r 
appropriate.[4,5,6,7] Close collaboration between orthopedic 
surgeons and Physical rehabilitation professionals is essential to 
optimize patient outcomes. Emerging technologies, including 
virtual reality, wearable sensors, artificial intelligence, and 
neuromodulation, should be viewed as complementary tools 
that enhance rather than replace evidence-based rehabilitation 
practice.[7,8]

Conclusion
Rehabilitation remains the cornerstone of contemporary CRPS 
management because it directly addresses the mechanisms 
responsible for persistent pain and functional disability. 
Advances in neuroplasticity research have transformed 
rehabilitation from conventional exercise therapy into a 
sophisticated, mechanism-based intervention capable of 
restoring sensor y-motor integration and functional 
independence. While pharmacological and interventional 
treatments contribute to pain control, sustainable recovery 
depends on comprehensive rehabilitation delivered within a 
multidisciplinary framework. Future developments in 
precision rehabilitation, wearable technology, artificial 
intelligence, and neuromodulation are expected to further 
personalize treatment and improve outcomes. Ultimately, the 
success of CRPS management should be measured not only by 
pain reduction but by restoration of movement, participation, 
and quality of life.
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