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Abstract

Background: Phantom limb pain (PLP) is common and often accompanied by serious suffering. Current systematic-review evidence
suggests that recommended treatments are no more effective than placebo for reducing PLP. Given the difficulty in conducting a
meta-analysis for nonpharmacological treatments and the weak evidence for pharmacological treatments for PLP, consensus on
the first-line management of PLP needs to be reached using alternative methods.
Objective: To reach expert consensus and make recommendations on the effective management of PLP.
Design: A three-round Delphi design was used.
Setting: The study was conducted using e-mail and Google survey tool as the main methods of communication and providing
feedback.
Participants: The study included 27 clinicians and researchers from various health disciplines who are experts in PLP management.
Method: Data were collected using three sequential rounds of anonymous online questionnaires where experts proposed and ranked
the treatments for PLP. A consensus was reached on the treatments that were endorsed by 50% or more of the experts.
Results: Thirty-seven treatments were proposed for the management of PLP at the beginning of the study. Consensus was reached on
seven treatments that were considered effective for managing PLP and on two treatments that were considered ineffective. Graded
motor imagery, mirror therapy, amitriptyline, sensory discrimination training, and use of a functional prosthesis were endorsed by
most experts because of the available backing scientific evidence and their reported efficacy in clinical practice. Cognitive behavioral
therapy and virtual reality training were endorsed bymost experts because of their reported efficacy in clinical practice despite indi-
cating a dearth of scientific evidence to support their ranking. Citalopram and dorsal root ganglion pulsed radiofrequency were
rejected owing to a lack of relevant scientific evidence.
Conclusion: The results of this study suggest that the nonpharmacological treatments endorsed in this study may have an important
role in the management of PLP.

Introduction

Phantom limb pain (PLP) - pain felt in the missing por-
tion of the amputated limb - is a common phenomenon.1,2

A recent systematic review and meta-analysis indicates
that PLP affects approximately 64% (95% CI, 60.01-68.05)
of people with amputations, thus making it the most com-
mon chronic pain condition in people with limb amputa-
tions.3 Phantom limb pain is associated with personal
suffering, interference with general daily activities, dis-
ability, and reduced health-related quality of life.4,5

Previous studies have argued that PLP is driven by
ectopic-impulse discharges from neuromas located in

the residual limb, that is, peripheral mechanisms.6,7

However, there are reports of persisting PLP despite the
anaesthetizing of the neuroma.8 In addition, PLPhas been
reported in congenital amputees who typically do not
present with any nerve damage and in whom the develop-
ment of a neuroma is unlikely.9 This evidence suggests
that peripheral mechanisms alone are not sufficient to
explain PLP. Recent functional magnetic resonance imag-
ing studies show that PLP may be maintained by maladap-
tive reorganization in the somatosensory and motor areas
of the brain.10-12 These studies suggest that treatments
aimed at addressing maladaptive reorganization in the
brain may provide pain relief.
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PLP is classified as a neuropathic pain disorder in the
International Classification of Diseases, Eleventh Revi-
sion (ICD-11), and its pharmacological management is
based on recommendations for neuropathic pain syn-
dromes.13,14 The National Institute for Health and Care
Excellence guidelines for neuropathic pain were devel-
oped to align the assessment and management of neuro-
pathic pain conditions to the best available evidence
and to improve the quality and appropriateness of care.15

However, current systematic review evidence suggests
that three recommended pharmacological treatments
(amitriptyline, duloxetine, and pregabalin) are no more
effective than placebo for reducing PLP.16 The lack of
effectiveness of these treatments may be because they
do not target maladaptive cortical reorganization, which
has been shown to be strongly associated with the main-
tenance of PLP.10-12,17-19

Few studies have evaluated the effectiveness of non-
pharmacological treatments for reducing PLP in the last
decade. However, the early evidence is promising for treat-
ments such as graded motor imagery (GMI) and mirror ther-
apy.20,21 Given the difficulty in conducting a meta-analysis
of the nonpharmacological and interventional treatments
for PLP (because of variations in studymethodology, sample
characteristics, treatment protocols, and the levels of risk
of bias) and the weak evidence for pharmacological treat-
ments for PLP, consensus on the first-line management of
PLP needs to be reached using alternative methods.

Aim

The aim of this study was to reach expert consensus
and make recommendations on the effective treatments
for PLP in people with limb amputations.

Methods

This study was conducted in accordance with the ethi-
cal principles of human research outlined in the Declara-
tion of Helsinki.22

Research Design

An expert-consensus Delphi study using three sequen-
tial rounds of anonymous online questionnaires was con-
ducted to identify expert-recommended treatments for
reducing PLP in people with limb amputations. The Delphi
method is applicable when there is limited evidence on a
specific topic of interest, allowing recommendations to
be derived from the collective judgments of experts.23

Research Setting

The study was conducted online, using e-mail and the
Google survey tool (https://www.google.com/forms) as
the main methods of communication and providing
feedback.

Participants

We targeted clinicians and researchers from develop-
ing and developed countries who are experts in PLP and
who represented a range of health disciplines such as
physiotherapy, psychology, occupational therapy, chiro-
practic, nursing, and medicine (eg, general practitioners
and anesthesiologists). These disciplines are directly
involved in pain management after amputations and
would benefit from clinical practice guidelines and rec-
ommendations.24 Experts were identified by screening
the authors of published articles on PLP and seeking peer
recommendations on leaders in PLP research and clinical
practice. Currently there are no standardized criteria
for defining an “expert” in Delphi studies.23 However,
the number of years of clinical experience and number
of research publications have commonly been used as a
proxy for participants’ level of expertise.25 Experts were
considered eligible for inclusion in this study if they were
18 years or older at the time of recruitment and could
communicate in the English language. Researchers were
included in the study if they were the first author of at
least one publication or coauthor of at least two publica-
tions on PLP. Clinicians were included if they had man-
aged over 100 patients with PLP or had clinical
experience of at least 2 years in PLP management. Only
one list of criteria for either subgroup was required
because the intention was to include both researchers
and clinicians from different health disciplines.

Sample Size Determination

Currently, there are no guidelines or recommendations
on the appropriate sample size for expert-consensus Del-
phi studies, nor is there a standardized definition of a
small or large sample size.26 However, it is established
that a minimum sample size of 10 experts who are repre-
sentative of at least three disciplines is adequate for con-
tent validity.27 In consideration of this, we targeted a
purposive sample of 50 experts with the aim of obtaining
a minimum sample of 20 experts (who were representa-
tive of at least three disciplines) at the end of the study.
This sample size was chosen to ensure a fair representa-
tion of various health disciplines in this study and conse-
quently generate a full spectrum of views on the
topic.28,29

Recruitment

An invitation outlining the details of the study and the
eligibility criteria was sent to the identified experts
(n = 63) via e-mail. Experts who fulfilled the eligibility
criteria and agreed to participate in the study were sent
an electronic link to the survey where they completed
the first round of the Delphi. In addition to the purposive
sampling technique, we used snowball sampling where
experts initially recruited by the researcher were
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encouraged to invite other experts meeting the studyʼs
inclusion criteria from their professional circles to partic-
ipate in this study.30 The snowball sampling technique is
appropriate for finding additional experts who might not
be known by the researcher.31 Furthermore, this sampling
approach is thought to strengthen panelist retention,
thus limiting the number of participants lost at
follow-up.32

Instruments

We used a 5-point Likert scale ranging between 1 and
5 (1 = Strongly agree; 2 = Agree; 3 = No opinion;
4 = Disagree; 5 = Strongly disagree) for experts to indi-
cate their rating for statements provided during the sec-
ond and third rounds of the Delphi.33 This scale is
efficient and easy to use and has been validated to facili-
tate the expertʼs rating of items in Delphi studies.24,34

Data Collection

During the first round, each expert was sent an e-mail
asking them to propose all effective treatments for
reducing PLP (Table 1). Responses to the first question
were used to design a standardized questionnaire (listing
all the proposed treatments) that formed the basis of the
second round of the Delphi. During the second round,
experts were asked to rank (on the 5-point Likert-type
scale) whether each of the proposed treatments is effec-
tive for reducing PLP.We generated a variety of rationales
for endorsing or rejecting each treatment, from which
each expert was asked to select the rationale that best
reflected their viewpoint (Table 1). Treatments that were
considered effective by 50% or more of the experts were
carried into the final round and the remainder were
excluded. In the final round, experts were sent a summary
of the responses and the list of treatments endorsed for
managing PLP. Experts were asked to review their

responses in light of the groupʼs opinion, following which
a final decision on endorsed treatments for PLP was
reached.

Data Analysis

Data were coded and entered into an Excel spread-
sheet for analysis.35 Numerical demographic data were
analyzed by calculating the median and ranges. We opted
for this method of analysis because of the small study
sample size.36 The level of agreement on each treatment
was expressed as a percentage. Consensus on each treat-
ment was reached when 50% or more of the expects were
in agreement.37 The level of consensus was presented as
low (≥50%-60%), moderate (>60%-70%), and high (>70%).38

The remaining data were synthesized descriptively.

Results

Twenty-seven experts participated in the study
(response rate: 43%), and 20 (74%) completed the final
round. Only two participating experts were recruited
using snowball sampling. The experts who completed
the study were anesthesiologists (n = 3), physiatrists
(n = 3), psychologists (n = 2), neurologists (n = 2), physio-
therapists (n = 8), nurse (n = 1), and occupational thera-
pist (n = 1). Of these, 15 described themselves as
clinician-researchers, three described themselves as
full-time researchers, and two described themselves as
full-time clinicians. Full-time researchers had a median
of 8 (range: 2-6) years of PLP research experience. Full-
time clinicians had a median of 2 (range: 2-2) years of
PLP clinical experience. Clinician-researchers had a
median of 8 (range: 2-8) years of PLP clinical experience
and 8 (range: 2-8) years of PLP research experience. The
countries in which the experts were based during data
collection are presented in Figure 1.

Table 1
Questions and instructions sent to participants for each round of the Delphi study

First round
1. What treatments would you propose for the management of PLP in people with limb amputations?
Second Round
1. Would you say these treatment approaches are effective for reducing PLP in people with amputations? Please indicate your response by selecting
one number on a scale of 1-5.

1 = Strongly agree 2 = Agree 3 = No opinion 4 = Disagree 5 = Strongly disagree
2. Please select from the provided list a rationale that best reflects your viewpoint for endorsing or rejecting each treatment.
There is some scientific
evidence supporting the
effectiveness of the
treatment

The treatment is
effective in clinical
practice

There is some scientific
evidence supporting the
effectiveness of the
treatment and the
treatment is effective in
clinical practice

There is a lack of scientific
evidence supporting the
effectiveness of the
treatment

The treatment is not
effective in clinical
practice

Third Round
1. Here are the results of the second round of the Delphi. Considering the groupʼs opinion, please review (if necessary) your ratings from the second
round.

PLP = phantom limb pain.
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Treatments for Managing PLP

Treatments proposed by this group of experts for the
management of PLP are presented in Table 2. Thirty-
seven treatments were proposed for the management
of PLP at the beginning of the study. Consensus was
reached on seven treatments that were considered
effective for managing PLP, and on two treatments
(citalopram [60%] and pulsed radiofrequency stimula-
tion [PRFS] of the dorsal root ganglion [70%]) that
were considered ineffective because of a lack of scien-
tific evidence supporting their efficacy in people with
PLP. Consensus was not reached on the remaining
28 treatments. The rationales and the number of
experts who indicated their rationales for supporting
each treatment are presented in Table 3. GMI, mirror
therapy, and amitriptyline were endorsed by most
experts because of the available supporting scientific
evidence and their reported efficacy in clinical practice.
Cognitive behavioral therapy (CBT), virtual reality train-
ing, and use of a functional prosthesis were endorsed by
most experts because of their reported efficacy in
clinical practice. However, this group of experts indi-
cated that there is essentially no scientific evidence
supporting the use of these treatments for PLP. The
rationales for the effectiveness of sensory discrimina-
tion training were evenly distributed across the three
domains (Table 3).

Discussion

Considering the lack of robust evidence on the man-
agement of PLP, we used a Delphi approach to reach
expert consensus on the effective treatments for PLP in
people with limb amputations. Expert consensus was
reached on seven treatments that were considered effec-
tive for reducing PLP and on two treatments that were
considered ineffective. Treatments that were endorsed
in this study are mirror therapy, GMI, CBT, virtual reality
training, sensory discrimination training, amitriptyline,
and a use of a functional prosthesis. An important consid-
eration is that the experts included in this study were
highly experienced and part of a representative panel of
health care professionals involved in the management of
patients with PLP. The representation of a variety of
pain-treatment classifications in this study indicates an
interdisciplinary approach to the management of PLP.39

To the best of our knowledge, this is the first Delphi study
to reach expert consensus on the effective treatment
strategies for PLP in people with amputations.

Six of the seven treatments endorsed by experts in this
study are nonpharmacologically based. This is perhaps not
surprising because of the available strong evidence negating
the efficacy of currently available pharmacological treat-
ments in managing PLP, as well as the growing evidence of
the positive effects of the nonpharmacological interven-
tions endorsed in this study.16,40 The results of this study

Figure 1. A representation of the countries in which the experts were based during data collection.
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support the role of nonpharmacological treatments in PLP
management.

A high level of expert-consensus was reached onmirror
therapy. Mirror therapy is a movement representation
technique that uses the reflection of voluntarymovements

of the intact limb to provide an illusion that movement of
an amputated limb was performed without pain or hin-
drance.41 Mirror therapy is proposed to address maladap-
tive cortical reorganization in the corresponding primary
motor cortex. The maladaptive cortical reorganization is

Table 2
Treatments proposed by experts for the management of PLP

Proposed treatments
Percentage of experts who endorsed
each treatment in round 2

Percentage of experts who endorsed
each treatment in round 3

Consensus
reached?
(Yes/No)

Level of
consensus*

Nonpharmacological treatments
Mirror therapy 75 80 Yes High
Graded motor imagery 70 75 Yes High
Cognitive behavioral
therapy

70 75 Yes High

Use of a functional
prosthesis

70 75 Yes High

Sensory discrimination
training

60 60 Yes Low

Virtual reality training 60 75 Yes High
TENS† 45 - No -
Residual limb muscle
exercises

45 - No -

Acceptance and
commitment therapy

45 - No -

Mindfulness 40 - No -
Pain neuroscience education 40 - No -
Imagined limb-movement
exercises

40 - No -

Residual limb massage 40 - No -
Postamputation counseling 35 - No -
Active listening 35 - No -
Peripheral nerve stimulation 35 - No -
Targeted muscle
reinnervation

30 - No -

Residual limb bandaging 30 - No -
Sympathetic nerve block 30 - No -
Left/right judgments 25 - No -
Dorsal root ganglion
stimulation

25 - No -

Prosthesis electromagnetic
shielding

25 - No -

Electromyogram
biofeedback training

20 - No -

Progressive residual limb-
muscle relaxation

15 - No -

Spinal cord stimulation 15 - No -
Pharmacological treatments
Amitriptyline 50 65 Yes Moderate
Pregabalin 45 - No -
Gabapentin 40 - No -
Morphine 35 - No -
Ketamine 30 - No -
Intraforaminal infusion of
dilute lidocaine

30 - No -

Fluoxetine 15 - No -
NSAIDs 15 - No -
Surgery
Peripheral nerve surgeries 35 - No -
Residual limb surgical
revision

15 - No -

*The level of consensus is presented as low (≥50%-60%), moderate (>60%-70%), or high (>70%).
NSAID = nonsteroidal anti-inflammatory drug; PLP = phantom limb pain; TENS = transcutaneous electrical nerve stimulation.
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theorized to trigger a protective pain response because of
a mismatch between movement intent, proprioception,
and visual feedback from the amputated limb.11,12,17,42

The visual feedback provided by mirror therapy appears
to be a key component in reducing PLP, because pain
reductions are not seenwhen limb exercises are conducted
with a covered mirror.43-45 It is hypothesized that the firing
of mirror neurons while observing movement provides the
perception of movement in the amputated limb, conse-
quently resolving the conflict between movement intent,
proprioception, and visual feedback.46,47 A substantial
amount of the literature onmirror therapy is based on case
studies, most of which show positive outcomes.48-53 The
most recent systematic review on mirror therapy identi-
fied four controlled trials and all reported statistically sig-
nificant improvements in PLP.54 However, only one of these
showed clinically significant reductions in pain (of 3 or
more points on a 0-10 visual analog scale) at the conclusion
of treatment.55 The expert-recommendations provided in
this study align with the supporting evidence and reported
effectiveness of mirror therapy in clinical practice. How-
ever, it is worth cautioning that a few patients may experi-
ence increased pain severity following mirror therapy.53,56

Initiating mirror therapy prior to progressively addressing
the maladaptive changes in the sensory and premotor cor-
tices is theorized to trigger a protective pain response that
results in increased pain severity during or after treat-
ment.57 Based on the theory of alterations in the sensory,
premotor and motor cortex representation of the ampu-
tated limb contributing to PLP, GMI may be a viable alter-
native with a lower risk of pain exacerbation.

GMI, a three-step program that purportedly addresses
maladaptive changes in the sensory, premotor and pri-
mary motor cortices using a graded sequence of left/right
limb judgments, imagined limb movements, and mirror
therapy,57 was also supported by a high level of expert

consensus. Maladaptive changes in these cortical areas
have been positively associated with pain severity.11

Targeting these changes using mirror therapy58 and men-
tal imagery,17 both components of the GMI program, has
been shown to result in pain reduction. It is hypothesized
the progressive activation of the somatosensory and
motor networks using GMI may prevent the triggering of
a pain response reported by some patients undergoing
mirror therapy only.57 It would be valuable to determine
whether there is a significant difference in the efficacy
of GMI and mirror therapy. However, to date, there is no
published study comparing these treatments. The only
three randomized controlled trials on GMI for PLP showed
clinically significant pain reductions at the end of treat-
ment and at 6-month follow-up.57,59,60 The high level of
expert consensus in this Delphi study and the promising
body of literature on GMI provide the basis for rec-
ommending GMI for managing PLP. However, further rig-
orous studies with a larger sample size are required to
build upon the existing literature.

Virtual reality training is another treatment that uses
visuo-proprioceptive feedback from a virtual reality
headset to manage PLP,61 which had high support from
the expert panel. Virtual reality training may be prefera-
ble over traditional mirror therapy because of its utility
during functional tasks (eg, walking).61 In addition, vir-
tual reality training enables patients to perform
unsynchronized limb movements that are realistic and
may provide richer somatosensory feedback essential
for reducing pain.62 The study of virtual reality in people
with PLP is in its infancy, and the quality of evidence for
this intervention is low; the evidence is based mostly on
case-control and case-series studies, and no randomized
controlled trials could be found.63 Although clinically sig-
nificant pain reductions have been reported, they appear
to be momentary, with some studies reporting recurring

Table 3
The rationales and percentage of experts who provided supporting rationale for each treatment

Treatment

The percentage of experts who provided a rationale for supporting each treatment

Total percentage of experts
who provided supporting
rationale for treatment

There is some scientific
evidence supporting the
effectiveness of the
treatment

The treatment is
effective in clinical
practice

There is some scientific
evidence supporting the
effectiveness of the
treatment and the treatment
is effective in clinical practice

Mirror therapy 21.1 15.8 57.9 94.8
Graded motor
imagery

26.3 26.3 42.1 94.7

Cognitive behavioral
therapy

5.3 36.8 36.8 78.9

Sensory
discrimination
training

21.1 21.1 26.3 68.5

Virtual reality
treatment

10.5 36.8 21.1 68.4

Use of functional
prosthesis

22.2 16.7 27.8 66.7

Amitriptyline 23.5 5.9 35.3 64.7
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pain a few hours after treatment.61,64,65 Currently, there
is no standardized protocol for virtual reality and its long-
term effects are unknown. However, the high level of
expert consensus for the effectiveness of virtual reality
training in clinical practice may warrant further studies
to elucidate the effectiveness of virtual reality training
in PLP management.

We found it interesting that a high level of expert con-
sensus was reached on CBT because of its reported effi-
cacy in clinical practice, although the experts indicated
a dearth of scientific evidence to support their ranking.
Indeed, we could not find any published studies that
examined the efficacy of CBT for reducing PLP in people
with amputations. However, there is adequate evidence
to support the use of CBT in the management of other
chronic pain conditions.66-70 At this time, themechanisms
by which CBT reduces pain are unclear.70 It appears that
the treatment principles of CBTare in line with the Neu-
romatrix theory of pain, that emphasizes the role of cog-
nitive, affective, and behavioral influences in the
development and maintenance of chronic pain.71 CBT
generally improves clinical outcomes by modifying dys-
functional emotions, thoughts, and behaviors.72 Given
that amputees with PLP often present with risk factors
such as depression, feelings of helplessness, and debili-
tating passive coping strategies,73,74 it is likely that CBT
targets these factors with a secondary improvement in
PLP severity. The precise mechanism of action needs to
be confirmed in future studies.

The use of a functional prosthesis also had high support
for its reported efficacy in clinical practice despite the
experts indicating a lack of scientific evidence. However,
unlike CBT, the benefits of using a functional prosthesis
that provides proprioceptive feedback to the residual
limb during functional activities (eg, walking, lifting a
cup) have been repeatedly documented in the last
decade.75-81 The literature shows that using a functional
prosthesis is more effective than a cosmetic prosthesis
for improving pain and function.75,76,82-86 These findings
suggest that ongoing stimulation, muscular training, and
visual feedback provided by a functional prosthesis may
have an important role in addressing the mechanisms pro-
posed to maintain PLP.75,81 In fact, a mechanistic neuro-
imaging study87 revealed cortical reorganization in
patients after starting to use a functional prosthesis that
provided somatosensory feedback. Neuroimaging rev-
ealed a normalization of the cortical representation of
the amputated limb that was positively associated with
a reduction in PLP.87 Furthermore, patients using prosthe-
ses with proprioceptive feedback reported improved
embodiment (feeling of bodily ownership and control) of
the prosthesis. The improved embodiment is thought to
be essential in the improvement of PLP and function after
limb amputation.85,86 The high level of expert consensus
for the use of a functional prosthesis in this study is in line
with the positive findings in the literature. These findings
provide a basis for recommending the use of a functional

prosthesis that provides somatosensory feedback in the
rehabilitation of people with amputations.

Sensory discrimination training is the only non-
pharmacological treatment that had a low level of expert
consensus on its effectiveness for reducing PLP in this
study. Sensory discrimination training is a technique that
uses fabrics of different softness/harshness (eg, cotton
vs. velcro) to provide sensory input to areas adjacent to
the distal part of the residual limb.88,89 The treatment
is proposed to normalize cortical reorganization by
addressing a mismatch between the brainʼs sensory out-
put and sensory feedback from the amputated
limb.41,90-92 The pain-relieving effects of sensory dis-
crimination training have been reported in only three
available studies.88,89,93 Therefore, a definitive conclu-
sion on the efficacy of this treatment cannot be drawn
because of a lack of evidence. However, the results of a
recent study93 suggest that home-based sensory discrim-
ination training may be a useful supplement to already
existing therapies, such as GMI and mirror therapy.

The appropriateness of pharmacological treatments in
the management of PLP have been placed in doubt
because they are typically ineffective.94 This is possibly
reflected by amitriptyline being the only pharmacological
treatment endorsed in this study despite almost half of
the participant in this study being prescribers. Although
amitriptyline is commonly used in the management of
PLP, studies investigating its efficacy for reducing PLP
are essentially nonexistent.95 Themost recent systematic
review on pharmacological treatments for PLP identified
only one relevant study.16 The study investigated amitrip-
tyline (titrated up to 125 mg/d for 6 weeks) versus active
placebo (benztropine mesylate) for reducing chronic PLP
(PLP persisting for more than 3 months).95 The results
showed that amitriptyline was no more effective than
placebo for reducing chronic PLP. Overall, the rating for
the effectiveness of amitriptyline for reducing PLP in this
study indicates the dissonance between clinical practice
guidelines and the available scientific evidence for PLP.96

It is worth noting that two treatments (citalopram and
PRFS of the dorsal root ganglion) had moderate-high level
expert consensus rejecting their efficacy for reducing
PLP. Pulsed radiofrequency stimulation of the dorsal root
ganglion is an invasive procedure with known adverse
effects such as neurological fallout and increased pain.97

Considering that there are safer andmore effective inter-
ventions for PLP, it may not be ideal to use this treatment
in a vulnerable group of people with amputations. Like-
wise, considering that citalopram has similar mechanisms
to those of amitriptyline (ie, inhibiting the reuptake of
serotonin at the synapse), it is likely that it may not yield
clinically significant improvements in PLP.98

Limitations

A withdrawal of seven experts after the first round may
have been precipitated by the requirement to comment on
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treatments not within their scope of practice. This may have
led to a nonresponse bias, in that experts who did not com-
plete the study may have different viewpoints from those
who completed the study. However, the descriptive analysis
of responses generated in Round 1 showed no outlier views.
Wegenerated a variety of rationales for endorsing or rejecting
each treatment, from which each expert selected the ratio-
nale thatbest reflected their viewpoint.Weacknowledge that
this might have limited the experts to fully express their opin-
ions on the efficacy of each treatment. It would have been
valuable to report on treatments endorsedbyeachprofession.
However, we could not perform subgroup analyses by profes-
sion because of the small sample size in each professional cat-
egory. The level of expertise that informed the rating of
treatments (pharmacological vs. nonpharmacological) varied
between experts. Therefore, this variation may have
influenced the results. We included option three of the Likert
scale (“No opinion”) for experts to select if they had insuffi-
cient knowledge to inform their decision on a specific treat-
ment. Using the option “no expertise in this area” instead
would have providedmore clarity. Injectates (eg, phenol, bot-
ulinum, and etanercept) were not proposed in this study. This
may have limited the experts’ opinion on the efficacy of these
treatments for reducingPLP. Lastly, this studydoesnotprovide
any suggestions on the dosage and methods of administration
as this was not the aim. Follow-up studies are indicated to
explore dosage recommendations.

Conclusion

The results of this study suggest that nonpharmacological
and noninterventional treatments: GMI, mirror therapy, CBT,
virtual reality training, use of a functional prosthesis, and sen-
sory discrimination trainingmay have an important role in the
management of PLP. There is evidence showing that these
endorsed treatments reduce PLP by addressing neural mech-
anisms in the brain, emphasizing the dominant role of cortical
reorganization in PLP. We found it interesting that experts
proposedCBTas aneffective treatment for PLP despite a pau-
city of scientific evidence to support its use in people with
PLP. Given that pain is a biopsychosocial construct, it might
be beneficial to examine the effects of psychological treat-
ments and their specific mechanisms for reducing PLP. Some
of the experts in this study provided additional feedback
suggesting that most of the presented treatments have a
meaning effect and therebymaywork directly throughmean-
ing responses or that their effect may be augmented by a
meaning response. Proving that a treatment has active effi-
cacy (efficacy beyond meaning) requires the use of valid
shams, which are often expensive and sometimes impossible.
Therefore, we recommend that future studies must fully
engage with developing valid sham treatments to explore
the direct effect of the treatment and themeaning response.

In this study, expert consensus was reached to support
the use of GMI, mirror therapy, CBT, virtual reality train-
ing, use of a functional prosthesis, sensory discrimination
training, and amitriptyline in the management of PLP.

The evidence on treatments for PLP is lacking, and fur-
ther research on the treatments recommended based on
their clinical efficacy is warranted.
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CME Question
Based on the results of expert consensus, which intervention for phantom limb pain is considered ineffective?

a. Use of a functional prosthesis
b. Dorsal root ganglion pulsed radiofrequency
c. Sensory discrimination training
d. Graded motor imagery

Answer online at https://onlinelearning.aapmr.org/
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