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Abstract

Results

Phantom limb pain (PLP) is a type of neuropathic pain associated
with an amputated or missing limb. Pharmacologic treatment such as
opioids or antidepressants and non-pharmacologic treatment such as
transcutaneous nerve stimulation and acupuncture have provided
relief for some. Mirror Box Therapy (MBT), a non-pharmacologic
treatment created over two decades ago, has shown to be a promising
therapeutic solution to PLP.

When comparing outcomes between MBT and pharmacologic intervention alone, the
studies show that there is significant improvement in PLP associated with MBT. In both
the randomized controlled trials and case reports, the severity, frequency, and duration
of pain experienced decreased for those who followed the prescribed MBT exercises.
Multiple studies showed that decreased PLP continued for several months after
treatment ended (Ol et al 2018; Ramadugu et al 2017). In all six studies, MBT was also
shown to be more accessible and financially feasible for low-income and low-resource
communities. In particular, one case report showed that MBT can be easily prescribed
and taught through telemedicine for those with barriers to access to healthcare such as
travel to rehabilitation facilities and/or cost of treatment (Gover-Chamlou et al 2016).

Although there is no one unified theory as to the mechanism of PLP
yet, MBT has shown to provide relief for whom pharmacologic
treatments alone have failed. Further research to elucidate the
relationship between PLP and MBT is needed to properly address this
phenomenon and aid those who have not found significant relief.

Study

Introduction

Pathophysiology
o PNS theory: stimulation of the remaining nerve endings or a
pathology in the stump of the amputated limb
o CNS theory: remodeling at the level of the cerebral cortex
Signs/Symptoms
o No medical test to formally diagnose PLP
o “sharp,” “throbbing,” “stabbing/piercing”
o Can last seconds to minutes but can be almost constant
Treatment
o Pharmacologic (anticonvulsants, opioids, non-opioid analgesics)
o Non-pharmacologic (heat application, acupuncture, TENS)
o In MBT, a mirror is placed in a box with the reflection facing the
patient’s intact limb. The reflection of their intact limb moving
creates the perception that the amputated limb is moving without
pain.

Methods
A literature search of studies published between 2013 to 2019 was
performed on PubMed, Sage Premier, and Google Scholar using the
words “phantom limb pain” and “mirror box therapy”. Over 1,000
results were identified that address PLP with MBP for patients 18years-old and above. Of these results, 6 contributed data that matched
the criteria.

Finn
et al.
(2017)

Study Total N Population
Treatment
Design
Demographics Regimen

Control

Duration of Outcome
Intervention Measure

RCT

MBT

MV and CMT

VAS

15 min-5
days/week

15 min-5
days/week

4 weeks (20
sessions
total)

MBT

CMT

15 min/day

15 min/day

4 weeks (30
sessions
total)

VAS, SFMPQ

Ramadugu RCT
et al.
(2017)
Ol et al.
(2018)

Discussion

RCT

15

64

45

All male

All male

44 male
1 female

MBT

Tactile
4 weeks (30
Therapy,
sessions
5 min in AM & Combined MBT total)
PM
& Tactile
Therapy

20

All male

Visual Therapy MV

4 weeks (30
sessions
total)

VAS, SFMPQ

20 min/day
N/A

4 weeks (30
sessions
total)

VAS,
WHYMPI,
and fMRI

N/A

4-8 weeks
(30-60
sessions
total)

VAS

9 male
4 female

MBT

Gover- Case
2
Chamlou Report
et al.
(2016)

1 male
1 female

MBT

15 min/day

20 min/day

Limitations
o Small sample sizes
o Mostly male participants
o Short study duration
o 5/6 studies did not have adequate follow-up

Conclusion

20 min/day

Foell et al. Case
13
(2013) Report

Strengths
o Randomized controlled trials used to eliminate bias
o Case reports included to provide framework for clinical
guidelines and practice approach
o Statistically significant results, strong validity and reliability

VAS

5 min in AM &
PM
Tung et al. RCT
(2014)

6/6 studies report that MBT showed significant improvement
in PLP compared to pharmacologic treatment alone

Key: RCT: Randomized Control Trial; MBT: Mirror Box Therapy; MV: Mental Visualization; CMT: Covered
Mirror Therapy; VAS: Visual Analog Scale; SF-MPQ: Short-Form McGill Pain Questionnaire; WHYMPI:
West Haven-Yale Multidimensional Pain Inventory; fMRI: Functional Magnetic Resonance Imaging

The studies cited demonstrate the efficacy of Mirror Box
Therapy in alleviating Phantom Limb Pain in a way that is more
economical and accessible. It has been shown to decrease not
only the intensity but also the duration and frequency of pain.
Unlike other PLP treatments, there are no adverse effects to MBT.
Future studies with increases in female participants and
sample sizes are necessary to yield more data that can be
generalized to the greater population. More research as to the
exact mechanism of PLP also need to be done to ascertain the
appropriate treatments.
Based on these studies alone, however, MBT should be highly
recommended by medical providers to those seeking treatment
for PLP, exclusively or in conjunction with other treatments,
depending on each patient’s needs and resources.

