
Phantom Pain & 

Occupational Back Pain: 

Understanding Two 

Complex Pain Syndromes 

Exploring the intricate mechanisms behind pain that challenges our 

understanding of the body and mind 



Chapter 1 
Phantom Limb Pain – The 

Mystery of Pain Without a 

Limb 



What is Phantom Limb Pain 

(PLP)? 

The Phantom Phenomenon 

Pain perceived in a limb that no longer 
exists following surgical or traumatic 
amputation—a vivid reminder that pain 
originates in the brain 

Common Descriptions 

Affects 60-80% of amputees who 
describe sensations as burning, 
cramping, shooting, stabbing, or 
electric shock-like pain 

Beyond Pain 

Distinguished from phantom sensation: non-painful feelings such as itching, pressure, 
temperature changes, or perceived movement in the absent limb 



Historical & Clinical Perspectives 

1 1551: First Documentation 

French surgeon Ambroise Paré documented 

mysterious pain in soldiers who continued to feel 

their amputated limbs, marking the earliest medical 

recognition of this phenomenon 

2 Civil War Era 

American surgeon Silas Weir Mitchell coined the term 

"phantom limb" whilst treating wounded soldiers, 

bringing scientific attention to this perplexing 

condition 

3 Modern Understanding 

Contemporary literature and neuroimaging studies 

reveal that brain regions responsible for limb 

representation remain active despite physical 

absence, explaining the persistence of sensation 



Theories Behind PLP: Peripheral & Central 

Mechanisms 

Peripheral Mechanisms 

Neuromas form at severed nerve 

endings, generating spontaneous and 

abnormal electrical impulses that the 

brain interprets as pain signals from 

the missing limb 

• Nerve stump irritation 

• Scar tissue formation 

• Hypersensitivity at amputation site 

Central Mechanisms 

The brain's "neuromatrix" maintains a 

body schema that continues to 

represent the amputated limb, creating 

a mismatch between expected and 

actual sensory input 

• Cortical reorganisation 

• Phantom body map persistence 

• Maladaptive neuroplasticity 

Psychological Factors 

Emotional state, stress levels, 

depression, and anxiety significantly 

influence both the intensity and 

chronicity of phantom limb pain 

• Grief and loss processing 

• Attention and focus 

• Coping mechanisms 



Epidemiology & Risk Factors 

185K 
Annual Amputations 

Limb amputations performed each year in 

the United States alone 

85% 
PLP Prevalence 

Of amputees who develop phantom limb 

pain at some point post-surgery 

1 
Week Onset 

Typical timeframe for initial pain 

appearance, though onset can occur 

months later 

Key Risk Factors for Developing PLP 

Pre-amputation Pain 

Presence of significant pain in the limb 

before surgical removal strongly 

predicts phantom pain development 

Upper Limb Amputation 

Loss of arms or hands shows higher 

PLP rates compared to lower limb 

amputations 

Female Gender 

Women demonstrate statistically 

higher susceptibility to developing 

chronic phantom limb pain 



Impact on Patients & Quality of Life 

60% 

Chronic Persistence 

Patients experiencing PLP beyond one year 
post-amputation 

75% 

Functional Impact 

Report significant interference with daily 
activities and sleep 

40% 

Comorbid Pain 

Also experience residual limb (stump) pain 
simultaneously 

The Daily Reality: Phantom pain can manifest as continuous or episodic episodes, severely affecting work capacity, social relationships, 
prosthetic use, and overall quality of life. The unpredictability of pain episodes creates additional psychological burden for patients. 



Current Management Strategies for PLP 

Multidisciplinary Approach 

Integration of physical therapy, 
occupational therapy, medications 

(gabapentinoids, antidepressants), and 

psychological support 

Emerging Treatments 

Mirror therapy, virtual reality, 
transcutaneous electrical nerve 

stimulation (TENS), spinal cord stimulation, 

and targeted nerve blocks 

Quality of Life Focus 

Whilst no single cure exists, 
comprehensive management aims to 

reduce pain intensity and improve daily 

functioning 

Pharmacological Options 

• Gabapentin and pregabalin 

• Tricyclic antidepressants 

• Opioids (limited use) 

• Topical agents 

Non-Pharmacological Interventions 

• Mirror therapy and graded motor imagery 

• Cognitive behavioural therapy 

• Acupuncture and biofeedback 

• Prosthetic fitting optimisation 



The Brain Remembers What 

the Body Lost 

Neuroimaging reveals that cortical reorganisation occurs following 

amputation, with adjacent brain regions expanding into areas previously 

dedicated to the missing limb—a process that may contribute to 

phantom sensations and pain. 



Chapter 2 
Occupational Back Pain – 

The World's Leading Cause 

of Disability 



Defining Occupational Low 

Back Pain (LBP) 

Anatomical Definition 

Pain localised below the costal 

margin (ribs) and above the inferior 

gluteal folds (buttocks), frequently 

related to work activities and 

occupational exposures 

Staggering Prevalence 

Lifetime prevalence reaches up to 

84% of adults, making it the single 

leading cause of work absence 

and long-term disability worldwide 

Classification System 

Nonspecific LBP (85% of cases) lacks identifiable structural cause, whilst 

specific LBP results from herniated discs, fractures, or other pathology 



Causes & Risk Factors in the Workplace 

Physical Demands 

Repetitive heavy lifting, prolonged 

standing or sitting, forceful movements, 

awkward postures, and whole-body 

vibration exposure contribute 

significantly 

Ergonomic Factors 

Poor workstation design, inadequate 

equipment, improper body mechanics, 

and lack of adjustability in work 

environments exacerbate risk 

Psychosocial Stressors 

Job dissatisfaction, high work demands, 

low control, poor social support, and 

workplace conflicts amplify pain 

perception and chronicity 

Global Impact: Occupational back pain causes thousands of work-related injuries annually worldwide, with chronic LBP 

increasingly understood to involve both peripheral tissue factors and central nervous system sensitisation mechanisms. 



Modern Neuroscience of Back Pain 

Paradigm Shift in Understanding 

Contemporary neuroscience reveals that chronic back pain is often driven 

by the brain's processing of pain signals rather than ongoing tissue 

damage—a revolutionary concept changing treatment approaches. 

Pain Neurobiology Education 

Teaching patients about pain mechanisms can reduce both pain intensity 

and disability by reconceptualising pain from a threat to a manageable 

experience. 

Biopsychosocial Model 

Effective treatment requires addressing biological, psychological, and social 

factors simultaneously through interdisciplinary collaboration. 



Interventional & Multidisciplinary Treatments 

01 

Interventional Procedures 

Epidural steroid injections, facet joint injections, dry needling, prolotherapy, and platelet-rich plasma (PRP) therapy target 

specific pain generators 

02 

Physical Rehabilitation 

Structured exercise programmes, manual therapy, core strengthening, and functional restoration focus on movement 

quality and capacity building 

03 

Psychological Interventions 

Cognitive behavioural therapy, pain education, mindfulness, and stress management address the central sensitisation 

components 

04 

Collaborative Care Team 

Physiatrists, occupational therapists, physiotherapists, pain psychologists, surgeons, and case managers work together to 

prevent chronic disability 

Treatment Philosophy: The primary focus centres on restoring function, improving quality of life, facilitating return to work, 

and preventing the transition from acute to chronic pain states. 



Conclusion: Bridging Understanding & 

Care for Complex Pain 

Complexity Beyond Tissue 

Both phantom limb pain and occupational back 
pain powerfully illustrate that pain is far more 
complex than simple tissue damage—the brain 
plays a central role 

Neuroscience Advances 

Modern understanding of pain neurobiology 
and neuroplasticity offers genuine hope for 
more effective, targeted treatments and 
patient empowerment strategies 

Integrated Care Model 

Success requires combining multidisciplinary expertise, patient education about pain mechanisms, 
and holistic approaches addressing physical and psychological factors 

Call to Action 

Healthcare providers must integrate multidisciplinary care models and comprehensive patient 
education to improve outcomes, reduce disability, and transform the lived experience of those suffering 
from complex pain syndromes. 


