PHANTOM LIMB MIRROR THERAPY

PHANTOM LIMB MIRROR THERAPY: UNDERSTANDING THE HEALING POWER OF REFLECTION

PHANTOM LIMB MIRROR THERAPY IS AN INNOVATIVE AND FASCINATING APPROACH TO ALLEVIATING THE MYSTERIOUS AND OFTEN
DISTRESSING SENSATIONS EXPERIENCED BY AMPUTEES. W/HEN A PERSON LOSES A LIMB, THEY MAY CONTINUE TO FEEL PAIN,
ITCHING, OR MOVEMENT IN THE MISSING LIMB — A PHENOMENON KNOWN AS PHANTOM LIMB PAIN. THIS PERPLEXING CONDITION HAS
CHALLENGED MEDICAL PROFESSIONALS FOR DECADES, BUT MIRROR THERAPY HAS EMERGED AS A SIMPLE YET POWERFUL TOOL TO
EASE THESE SYMPTOMS BY HARNESSING THE BRAIN’S REMARKABLE ABILITY TO ADAPT AND REWIRE ITSELF.

WHAT Is PHANTOM LIMB MIRROR THERAPY?

PHANTOM LIMB MIRROR THERAPY INVOLVES USING A MIRROR TO CREATE A REFLECTION OF THE INTACT LIMB, POSITIONED IN SUCH
A WAY THAT IT VISUALLY REPLACES THE MISSING LIMB. BY MOVING THE HEALTHY LIMB WHILE WATCHING ITS REFLECTION, THE
BRAIN IS TRICKED INTO PERCEIVING MOVEMENT AND PRESENCE WHERE THE LIMB NO LONGER EXISTS. THIS VISUAL FEEDBACK CAN
HELP REDUCE THE PAINFUL SENSATIONS ASSOCIATED WITH THE PHANTOM LIMB BY “RETRAINING” THE BRAIN’S NEURAL PATHWAYS.

THIS THERAPY WAS FIRST POPULARIZED BY DR. V.S. RAMACHANDRAN IN THE 19905, WHO NOTICED THAT PATIENTS WHO SAW
THE REFLECTION OF THEIR INTACT HAND COULD SOMETIMES RELIEVE THEIR PHANTOM PAIN ALMOST IMMEDIATELY. SINCE THEN,
MIRROR THERAPY HAS BEEN STUDIED EXTENSIVELY AND INCORPORATED INTO REHABILITATION PROGRAMS \WORLDW!IDE.

How PHANTOM LiMB MIRROR THERAPY \W ORKS

THE KEY TO UNDERSTANDING MIRROR THERAPY LIES IN NEUROPLASTICITY — THE BRAIN’S ABILITY TO REORGANIZE ITSELF BY
FORMING NEW NEURAL CONNECTIONS. AFTER AMPUTATION, THE BRAIN’S SENSORY AND MOTOR AREAS RELATED TO THE MISSING
LIMB CAN BECOME CONFUSED OR MALADAPTIVE, LEADING TO PHANTOM SENSATIONS.

VISUAL FEeEDBACK AND THE BRAIN

W/HEN AN AMPUTEE PERFORMS MOVEMENTS WITH THEIR INTACT LIMB WHILE OBSERVING ITS REFLECTION, THE BRAIN RECEIVES
VISUAL CUES AS IF THE MISSING LIMB WERE MOVING NORMALLY. THIS VISUAL INPUT CAN HELP RESOLVE THE MISMATCH BETWEEN
WHAT THE BRAIN EXPECTS AND WHAT IT PERCEIVES, EASING PAIN AND PHANTOM SENSATIONS.

RewIRING NEURAL CIRCUITS

PHANTOM LIMB MIRROR THERAPY ENCOURAGES THE BRAIN TO “RELEARN” HOW TO INTERPRET SIGNALS FROM THE BODY. BY
REPEATEDLY PRACTICING THE THERAPY, THE BRAIN’S SENSORY MAPS ADJUST, OFTEN REDUCING THE INTENSITY OR FREQUENCY OF
PHANTOM PAIN. THIS REWIRING ALSO HELPS IMPROVE MOTOR CONTROL AND CAN SOMETIMES RESTORE A SENSE OF AGENCY OVER
THE MISSING LIMB.

WHo CAN BENEFIT FROM PHANTOM LIMB MIRROR THERAPY?

PHANTOM LIMB MIRROR THERAPY IS PRIMARILY USED FOR INDIVIDUALS EXPERIENCING PHANTOM LIMB PAIN FOLLOWING
AMPUTATION, BUT ITS APPLICATIONS EXTEND FURTHER.



® AMPUTEES: BOTH UPPER AND LOWER LIMB AMPUTEES HAVE REPORTED SIGNIFICANT RELIEF FROM PHANTOM PAIN THROUGH
MIRROR THERAPY.

® STROKE SURVIVORS: SOME STROKE PATIENTS WITH HEMIPARESIS USE MIRROR THERAPY TO REGAIN MOTOR FUNCTION BY
STIMULATING THE BRAIN’S AFFECTED HEMISPHERE.

o CoMpPLEX ReGIONAL PAIN SynDROME (CRPS) SUFFERERS: MIRROR THERAPY CAN SOMETIMES ALLEVIATE PAIN AND
IMPROVE MOVEMENT IN PATIENTS WITH CRPS, A CHRONIC PAIN CONDITION.

W/HILE MIRROR THERAPY IS NOT A UNIVERSAL SOLUTION, MANY PATIENTS FIND IT A VALUABLE COMPONENT OF A BROADER
REHABILITATION PLAN.

How To PrACTICE PHANTOM LIMB MIRROR THERAPY AT HOME

ONE OF THE REMARKABLE FEATURES OF PHANTOM LIMB MIRROR THERAPY IS ITS ACCESSIBILITY. WITH JUST A MIRROR AND SOME
GUIDANCE, PATIENTS CAN PERFORM EXERCISES AT HOME TO COMPLEMENT CLINICAL TREATMENT.

GETTING STARTED

1. **FIND A SUITABLE MIRROR:** A FULL-LENGTH MIRROR OR A SPECIALLY DESIGNED MIRROR BOX CAN BE USED, DEPENDING ON

THE LIMB INVOLVED. FOR HAND OR ARM THERAPY, A MIRROR BOX IS OFTEN EASIER TO HANDLE.

2. **POSITION THE MIRROR: ¥ ¥ PLACE THE MIRROR SO THAT IT REFLECTS THE INTACT LIMB IN PLACE OF THE MISSING ONE. FOR

EXAMPLE, IF THE LEFT HAND IS AMPUTATED, POSITION THE MIRROR ALONG THE BODY’S MIDLINE TO REFLECT THE RIGHT HAND.

3. **BEGIN GENTLE MOVEMENTS: ¥ * SLOWLY MOVE THE INTACT LIMB WHILE FOCUSING ON THE MIRROR IMAGE, IMAGINING THAT

THE MISSING LIMB IS MOVING AS WELL.

4. **PRACTICE REGULARLY:¥* CONSISTENCY IS KEY. SESSIONS TYPICALLY LAST 10-15 MINUTES, REPEATED ONCE OR TWICE
DAILY.

Tips FOrR EFFECTIVE MIRROR THERAPY

® START WITH SIMPLE MOVEMENTS LIKE OPENING AND CLOSING FINGERS OR FLEXING THE WRIST.

MAINTAIN FOCUS ON THE MIRROR IMAGE TO MAXIMIZE VISUAL FEEDBACK.

® [NCORPORATE MENTAL IMAGERY BY IMAGINING SENSATIONS OR ACTIONS IN THE PHANTOM LIMB.
® RECORD PROGRESS AND CHANGES IN PAIN LEVELS TO TRACK IMPROVEMENT OVER TIME.

e CONSULT A HEALTHCARE PROFESSIONAL TO TAILOR THE THERAPY TO YOUR SPECIFIC NEEDS.

THE Science BeHIND PHANTOM LiMB PAIN AND MIRROR THERAPY

PHANTOM LIMB PAIN ARISES FROM COMPLEX INTERACTIONS BETWEEN THE PERIPHERAL NERVOUS SYSTEM, SPINAL CORD, AND
BRAIN. WHEN THE LIMB IS LOST, NERVES AT THE AMPUTATION SITE CONTINUE TO SEND SIGNALS, AND THE BRAIN'S SENSORY
CORTEX REORGANIZES IN RESPONSE TO THE MISSING INPUT.



MIRROR THERAPY ADDRESSES THESE ISSUES BY PROVIDING CONGRUENT VISUAL STIMULI THAT HELP RECALIBRATE THE BRAIN’S
SENSORY MAPS. FUNCTIONAL MRI STUDIES HAVE SHOWN THAT MIRROR THERAPY CAN NORMALIZE ACTIVITY IN BRAIN REGIONS
INVOLVED IN MOTOR CONTROL AND PAIN PERCEPTION.

ADVANTAGES CoMPARED TO OTHER TREATMENTS

UNLIKE MEDICATIONS, WHICH MAY HAVE SIDE EFFECTS, OR INVASIVE PROCEDURES, MIRROR THERAPY IS NON-INVASIVE, COST-
EFFECTIVE, AND EASY TO LEARN. |T CAN BE COMBINED WITH MEDICATION, PHYSICAL THERAPY, OR NERVE BLOCKS FOR A
COMPREHENSIVE APPROACH TO PAIN MANAGEMENT.

CHALLENGES AND LIMITATIONS OF PHANTOM LIMB MIRROR THERAPY

\W/HILE MANY PATIENTS BENEFIT FROM MIRROR THERAPY, IT’S NOT A CURE-ALL. SOME INDIVIDUALS MAY FIND THE THERAPY LESS
EFFECTIVE OR DIFFICULT TO PERFORM CONSISTENTLY. ADDITIONALLY, MIRROR THERAPY REQUIRES COGNITIVE ENGAGEMENT AND
VISUAL-SPATIAL ABILITY, WHICH MAY POSE CHALLENGES FOR SOME PATIENTS.

OTHER LIMITATIONS INCLUDE:

® VARIABILITY IN TREATMENT RESPONSE AMONG INDIVIDUALS.
e POTENTIAL FRUSTRATION IF IMMEDIATE RELIEF IS NOT EXPERIENCED.

e NOT SUITABLE FOR PATIENTS WITH CERTAIN VISUAL IMPAIRMENTS OR NEUROLOGICAL CONDITIONS.

ONGOING RESEARCH CONTINUES TO EXPLORE WAYS TO OPTIMIZE MIRROR THERAPY, SUCH AS COMBINING IT WITH VIRTUAL
REALITY OR AUGMENTED REALITY TO ENHANCE THE IMMERSIVE EXPERIENCE.

INTEGRATING PHANTOM LIMB MIRROR THERAPY INTO REHABILITATION

PHYSICAL THERAPISTS AND REHABILITATION SPECIALISTS OFTEN INCORPORATE MIRROR THERAPY INTO COMPREHENSIVE
TREATMENT PLANS FOR AMPUTEES. |T CAN BE COMBINED WITH DESENSITIZATION TECHNIQUES, GRADED MOTOR IMAGERY, AND PAIN
EDUCATION TO IMPROVE OUTCOMES.

COLLABORATION BETWEEN PATIENTS AND CLINICIANS ENSURES THAT THERAPY IS ADAPTED TO INDIVIDUAL PROGRESS AND NEEDS.
THE PSYCHOLOGICAL BENEFITS OF FEELING “WHOLE” AGAIN THROUGH MIRROR THERAPY CAN ALSO IMPROVE MOOD AND
MOTIVATION DURING RECOVERY.

ENGAGING IN PHANTOM LIMB MIRROR THERAPY OFFERS MORE THAN JUST PAIN RELIEF; IT FOSTERS A SENSE OF CONTROL AND
RECONNECTION WITH ONE’S BODY, WHICH IS INVALUABLE IN THE HEALING JOURNEY AFTER LIMB LOSS.

FREQUENTLY AskeD QUESTIONS

\WHAT IS PHANTOM LIMB MIRROR THERAPY?

PHANTOM LIMB MIRROR THERAPY IS A TREATMENT TECHNIQUE THAT USES A MIRROR TO CREATE A REFLECTION OF AN INTACT
LIMB, HELPING INDIVIDUALS WITH AMPUTATIONS TO 'SEE’ AND MOVE THEIR MISSING LIMB, WHICH CAN REDUCE PHANTOM LIMB PAIN
AND IMPROVE MOTOR CONTROL.



How DOES MIRROR THERAPY HELP WITH PHANTOM LIMB PAIN?

MIRROR THERAPY HELPS BY PROVIDING VISUAL FEEDBACK THAT TRICKS THE BRAIN INTO PERCEIVING MOVEMENT IN THE MISSING
LIMB, WHICH CAN ALLEVIATE PAIN SIGNALS AND REDUCE THE SENSATION OF PHANTOM LIMB PAIN.

\WHO CAN BENEFIT FROM PHANTOM LIMB MIRROR THERAPY?

INDIVIDUALS WHO HAVE UNDERGONE LIMB AMPUTATION AND EXPERIENCE PHANTOM LIMB PAIN OR DISCOMFORT CAN BENEFIT FROM
MIRROR THERAPY AS A NON-INVASIVE AND COST-EFFECTIVE TREATMENT OPTION.

How LONG DOES IT TAKE TO SEE RESULTS FROM PHANTOM LIMB MIRROR THERAPY?

THE TIME TO SEE RESULTS VARIES, BUT SOME INDIVIDUALS REPORT PAIN REDUCTION WITHIN A FEW SESSIONS, WHILE OTHERS
MAY REQUIRE SEVERAL WEEKS OF CONSISTENT THERAPY TO EXPERIENCE SIGNIFICANT IMPROVEMENT.

ARE THERE ANY RISKS OR SIDE EFFECTS ASSOCIATED WITH MIRROR THERAPY?

MIRROR THERAPY IS GENERALLY SAFE AND NON-INVASIVE, WITH MINIMAL RISKS. SOME INDIVIDUALS MIGHT INITIALLY EXPERIENCE
INCREASED DISCOMFORT OR DIZZINESS, BUT THESE EFFECTS ARE USUALLY TEMPORARY.

CAN PHANTOM LIMB MIRROR THERAPY BE DONE AT HOME?

YES, MIRROR THERAPY CAN BE PERFORMED AT HOME USING A MIRROR BOX OR A SIMPLE MIRROR, BUT IT IS RECOMMENDED TO DO
SO UNDER THE GUIDANCE OF A HEALTHCARE PROFESSIONAL TO ENSURE PROPER TECHNIQUE AND EFFECTIVENESS.

\WHAT IS THE SCIENTIFIC EVIDENCE SUPPORTING PHANTOM LIMB MIRROR THERAPY?

SEVERAL STUDIES HAVE DEMONSTRATED THAT MIRROR THERAPY CAN SIGNIFICANTLY REDUCE PHANTOM LIMB PAIN AND IMPROVE
MOTOR FUNCTION, MAKING IT A WIDELY ACCEPTED ADJUNCTIVE TREATMENT IN REHABILITATION.

CAN MIRROR THERAPY BE COMBINED WITH OTHER TREATMENTS FOR PHANTOM LIMB PAIN?

YES/ MIRROR THERAPY IS OFTEN COMBINED WITH MEDICATIONS, PHYSICAL THERAPY, AND PSYCHOLOGICAL SUPPORT TO PROVIDE
A COMPREHENSIVE APPROACH TO MANAGING PHANTOM LIMB PAIN.

ADDITIONAL RESOURCES

PHANTOM LIMB MIRROR THERAPY: AN INVESTIGATIVE REVIEW OF |TS MECHANISMS AND CLINICAL APPLICATIONS

PHANTOM LIMB MIRROR THERAPY HAS EMERGED AS A COMPELLING INTERVENTION WITHIN THE REALM OF NEUROREHABILITATION
PARTICULARLY FOR INDIVIDUALS GRAPPLING WITH PHANTOM LIMB PAIN (PLP) FOLLOWING AMPUTATION. THIS THERAPEUTIC
APPROACH LEVERAGES THE BRAIN’S PLASTICITY THROUGH VISUAL FEEDBACK MECHANISMS, AIMING TO ALLEVIATE THE OFTEN
DEBILITATING SENSATIONS EXPERIENCED IN LIMBS THAT NO LONGER EXIST PHYSICALLY. W/HILE THE CONCEPT MAY SEEM
STRAIGHTFORWARD AT FIRST GLANCE, THE UNDERLYING NEUROLOGICAL PROCESSES, CLINICAL EFFICACY, AND PRACTICAL
IMPLEMENTATION OF MIRROR THERAPY W ARRANT A THOROUGH AND NUANCED EXAMINATION.

’

UNDERSTANDING PHANTOM LIMB PAIN AND THE ROLE OF MIRROR THERAPY

PHANTOM LIMB PAIN AFFECTS UP TO 800/0 OF AMPUTEES, MANIFESTING AS PAINFUL SENSATIONS SEEMINGLY ORIGINATING FROM
THE MISSING LIMB. THESE SENSATIONS RANGE FROM TINGLING AND ITCHING TO SEVERE BURNING OR CRAMPING. THE
NEUROPHYSIOLOGICAL BASIS FOR PLP Is MULTIFACTORIAL, INVOLVING PERIPHERAL NERVE INJURY, CORTICAL REORGANIZATION,
AND MALADAPTIVE PLASTICITY WITHIN THE CENTRAL NERVOUS SYSTEM.



PHANTOM LIMB MIRROR THERAPY OPERATES ON THE PRINCIPLE OF VISUAL ILLUSION. BY PLACING A MIRROR IN THE SAGITTAL
PLANE, REFLECTING THE INTACT LIMB, PATIENTS PERCEIVE THE REFLECTION AS THE MISSING LIMB, THEREBY “TRICKING” THE BRAIN
INTO BELIEVING THE AMPUTATED EXTREMITY IS STILL PRESENT AND FUNCTIONING NORMALLY. THIS VISUAL FEEDBACK IS
HYPOTHESIZED TO RECALIBRATE THE SENSORIMOTOR CORTEX AND REDUCE THE DISCORDANCE BETWEEN MOTOR COMMANDS AND
SENSORY FEEDBACK THAT CONTRIBUTES TO PLP.

MECHANISMS OF ACTION BEHIND MIRROR THERAPY

NEUROSCIENTIFIC RESEARCH HAS ILLUMINATED SEVERAL POTENTIAL MECHANISMS BY WHICH PHANTOM LIMB MIRROR THERAPY
EXERTS ITS EFFECTS!

e CORTICAL REORGANIZATION: FOLLOWING AMPUTATION, THE BRAIN’S SOMATOSENSORY CORTEX UNDERGOES
REORGANIZATION, OFTEN LEADING TO MALADAPTIVE CHANGES THAT CORRELATE WITH PLP. MIRROR THERAPY MAY
PROMOTE ADAPTIVE CORTICAL PLASTICITY BY RESTORING A MORE NORMALIZED SENSORY MAP.

* VISUAL-SOMATOSENSORY INTEGRATION: THE BRAIN RELIES ON MULTISENSORY INPUT FOR BODY REPRESENTATION.
MIRROR THERAPY ENHANCES CONGRUENCE BETWEEN VISUAL AND PROPRIOCEPTIVE FEEDBACK, REDUCING THE SENSORY

MISMATCH THAT EXACERBATES PAIN.

® MoTor CORTEX ACTIVATION: OBSERVING THE REFLECTED LIMB MOVEMENT ACTIVATES MIRROR NEURONS AND MOTOR
AREAS, POTENTIALLY RE~ENGAGING MOTOR CIRCUITS LINKED TO THE MISSING LIMB AND MITIGATING PAIN.

DESPITE THESE PROMISING MECHANISMS, IT IS IMPORTANT TO ACKNOWLEDGE THAT INDIVIDUAL RESPONSES TO MIRROR THERAPY
CAN VARY SIGNIFICANTLY, POINTING TO THE COMPLEXITY OF PLP PATHOPHYSIOLOGY.

CLiNnicAL EviDeNcE AND COMPARATIVE EFFECTIVENESS

IN RECENT DECADES, A GROWING NUMBER OF CLINICAL TRIALS AND SYSTEMATIC REVIEWS HAVE EVALUATED THE EFFICACY OF
PHANTOM LIMB MIRROR THERAPY IN REDUCING PLP AND IMPROVING FUNCTIONAL OUTCOMES.

RANDOMIZED CONTROLLED TRIALS AND META-ANALYSES

CONTROLLED STUDIES HAVE DEMONSTRATED THAT MIRROR THERAPY CAN SIGNIFICANTLY REDUCE PAIN INTENSITY AND
FREQUENCY IN MANY PATIENTS COMPARED TO CONTROL INTERVENTIONS SUCH AS COVERED MIRROR OR MENTAL VISUALIZATION
WITHOUT VISUAL FEEDBACK. FOR INSTANCE, A META-ANALYSIS POOLING DATA FROM MULTIPLE RANDOMIZED CONTROLLED
TRIALS FOUND AN AVERAGE PAIN REDUCTION OF APPROXIMATELY 30‘400/0 AFTER SEVERAL WEEKS OF MIRROR THERAPY
SESSIONS.

HO\X/EVER, SOME STUDIES REPORT MIXED OR MODEST EFFECTS, HIGHLIGHTING THE NECESSITY FOR STANDARDIZED PROTOCOLS
AND CONSIDERATION OF CONFOUNDING FACTORS SUCH AS THE DURATION OF AMPUTATION, PAIN CHRONICITY, AND
PSYCHOLOGICAL VARIABLES.

COMPARISON WITH ALTERNATIVE TREATMENTS

PHANTOM LIMB MIRROR THERAPY IS OFTEN COMPARED WITH OTHER NON-PHARMACOLOGICAL APPROACHES, INCLUDING:

¢ DESENSITIZATION TECHNIQUESZ FOCUSED ON REDUCING PERIPHERAL NERVE HYPERSENSITIVITY BUT MAY NOT ADDRESS



CENTRAL CORTICAL CHANGES.

* PHARMACOTHERAPY: USE OF ANALGESICS, ANTICONVULSANTS, OR ANTIDEPRESSANTS WITH VARIABLE SUCCESS AND
POTENTIAL SIDE EFFECTS.

o NEUROMODULATION; TECHNIQUES SUCH AS TRANSCUTANEOUS ELECTRICAL NERVE STIMULATION (TENS) OR REPETITIVE
TRANSCRANIAL MAGNETIC STIMULATION (RTMS) SHOW PROMISE BUT ARE LESS ACCESSIBLE.

MIRROR THERAPY’S ADVANTAGES INCLUDE ITS NON-INVASIVE NATURE, LOW COST, AND EASE OF ADMINISTRATION, MAKING IT AN
APPEALING ADJUNCT OR FIRST-LINE INTERVENTION.

PRACTICAL IMPLEMENTATION AND PrOTOCOL CONSIDERATIONS

SUCCESSFUL APPLICATION OF PHANTOM LIMB MIRROR THERAPY REQUIRES ATTENTION TO SEVERAL PRACTICAL ASPECTS:

SESSION STRUCTURE AND DURATION

TYPICAL PROTOCOLS RECOMMEND DAILY SESSIONS LASTING 15 To 30 MINUTES OVER SEVERAL WEEKS. CONSISTENCY IS
CRUCIAL FOR INDUCING NEUROPLASTIC CHANGES. SOME PRACTITIONERS SUGGEST INCORPORATING GRADED MOTOR IMAGERY AND
FUNCTIONAL TASKS TO ENHANCE ENGAGEMENT.

PATIENT SELECTION AND T AILORING

NOT ALL PATIENTS RESPOND EQUALLY TO MIRROR THERAPY. THOSE WITH SEVERE COGNITIVE IMPAIRMENTS, VISUAL DEFICITS,
OR DEEP-SEATED PSYCHOLOGICAL TRAUMA MAY EXPERIENCE LIMITED BENEFITS. ASSESSING PATIENT MOTIVATION AND SETTING
REALISTIC EXPECTATIONS ARE INTEGRAL TO OPTIMIZING OUTCOMES.

INTEGRATION WITH MULTIDISCIPLINARY CARE

MIRROR THERAPY IS MOST EFFECTIVE WHEN EMBEDDED WITHIN A COMPREHENSIVE REHABILITATION PROGRAM THAT INCLUDES
PHYSICAL THERAPY, OCCUPATIONAL THERAPY, AND PSYCHOLOGICAL SUPPORT. COLLABORATION ACROSS SPECIALTIES ENSURES
HOLISTIC MANAGEMENT OF PLP.

LIMITATIONS AND FUTURE DIRECTIONS IN PHANTOM LIMB MIRROR THERAPY

W/HILE PHANTOM LIMB MIRROR THERAPY HAS ADVANCED CONSIDERABLY, SEVERAL CHALLENGES PERSIST:
* VARIABILITY IN PROTOCOLS: LACK OF STANDARDIZED TREATMENT GUIDELINES COMPLICATES COMPARISON ACROSS
STUDIES AND CLINICAL SETTINGS.

® LONG-TERM EFFICACY: DATA ON SUSTAINED PAIN RELIEF BEYOND MONTHS IS LIMITED, NECESSITATING LONGITUDINAL
RESEARCH.

¢ MecHANISTIC UNCERTAINTIES: ALTHOUGH THEORIES ABOUND, THE PRECISE NEURAL MECHANISMS REMAIN INCOMPLETELY
UNDERSTOOD.



o TECHNOLOGICAL INNOVATIONS: EMERGING VIRTUAL REALITY (VR) AND AUGMENTED REALITY (AR) PLATFORMS MAY
ENHANCE MIRROR THERAPY BY PROVIDING IMMERSIVE AND CUSTOMIZABLE FEEDBACK, POTENTIALLY IMPROVING EFFICACY.

RESEARCH INTO PERSONALIZED APPROACHES, COMBINING NEUROIMAGING BIOMARKERS WITH TAILORED INTERVENTIONS,
REPRESENTS A PROMISING FRONTIER.

THE EVOLUTION OF PHANTOM LIMB MIRROR THERAPY UNDERSCORES THE INTERPLAY BETWEEN NEUROSCIENCE AND
REHABILITATION, REFLECTING A SHIFT TOWARD HARNESSING THE BRAIN’S INHERENT ADAPTARBILITY TO ADDRESS COMPLEX PAIN

SYNDROMES. AS EVIDENCE ACCUMULATES AND TECHNOLOGIES ADVANCE, THIS MODALITY MAY BECOME A CORNERSTONE IN
MANAGING PHANTOM LIMB PHENOMENA , OFFERING HOPE TO COUNTLESS AMPUTEES \WORLDWIDE.
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