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Phantom Limb Pain Treated by Far Infrared Ray
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Abstract—We have treated a patient with severe phantom
limb pain by a novel far infrared ray (FIR) therapy. The patient
has suffered persistent and progressively worsening phantom
limb pain after amputation ten years ago. He also experienced
severe muscle spasm and twitch of stump during the attacks. His
phantom limb pain was excruciating and was rated up to 9 by
the Visual Analog Pain Scale. Various pain treatment modalities
have been used but in vain, including medications and
rehabilitation. He also underwent two episodes of
sympathectomy, only achieving short-term effects for three
months. Then he underwent our new treatment method. We
applied FIR to the amputated limb site instead of the stump of
the patient for 40 minutes for each treatment session twice a
week. One month after the FIR treatment, he felt much
improved and rated his phantom pain at 4, and down to 2-3 after
two months of treatment. The duration of each phantom limb
pain attack has significantly reduced from over 24 hours to only
a few minutes or seconds after five months of FIR treatment.
During a six-month post-treatment follow-up, his phantom limb
pain occurred seldom for only a few seconds at a low 1-2 rating
on the pain scale. The analgesic effect of FIR treatment has
prevented him from the scheduled third sympathectomy and the
risk of heart attack followed by severe twitch of stump. The
results of this study demonstrate an easy, non-invasive and
effective treatment modality for phantom limb pain.

1. INTRODUCTION

he pain felt in the missing limb is usually referred to as

phantom limb pain, occurring commonly in 80-90% of all

amputees [1], [2]. To date, most of treatments for
phantom limb pain are not effective [3]-[5]. At the end of the
20" century, it is estimated that more than 500,000 Americans
still suffer from phantom limb pain [6].

Phantom limb pain is mainly assumed to be related to the
disorder of the central or peripheral neurons [7]-[12] while
psychological factors are also suggested [13], [14]. Studies
have shown that the phantom limb pain is associated with
maladaptive plastic changes along the neuraxis [15], [16].
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This change develops in the form of cortical reorganization at
the areas of the somatosensory and motor regions [17], [18]. It
was further hypothesized that cortical reorganization was
caused by the efferent motor cortical activity without afferent
sensory feedback [19]. However, the occurrence of cortical
reorganization is mainly among upper limb amputees rather
than amputees with non-painful phantom sensations [11], [15].
It is also unclear why the cortical representation of the face or
lips into the hand area could cause pain sensation instead of an
abnormal perception [15], [20].

For hundred of years, amputees have been vividly
identifying the amputated limb site as the origin of the limb
pain sensations. They even called others to rub their “phantom
limb” at the missing limb site to reduce their pain [21].
Phantom limb pain could also be exacerbated or alleviated by
external condition such as the weather [3]. Up till now, the
effect of applying physical interventions to the phantom limb
pain site has not been investigated yet. This study was
designed to test the analgesic effect of applying FIR to the
phantom limb pain site as well as to investigate the link
between phantom limb pain and phantom limb site.

II. METHODS

A. Case description

In September, 1998, a 64-year-old man underwent
above-knee amputation due to chondrosarcoma involving his
left tibia. The patient has been suffering phantom limb pain
since the surgery. Most of his pain occurred as throbbing in
phantom toes or heel while lasted for hours or days. Such pain
regularly spread from the phantom toes to ankle and up to the
stump, followed by severe twitch of stump and muscle spasm,
and even a heart attack. This man’s phantom limb pain was
excruciating and was rated up to 9 on the Visual Analog Pain
Scale. Medication treatments have been used for past nine
years but in vain, including nonsteroidal anti-inflammatory
drugs-NSAIDs, morphine and Tramadol HCI. Physical
interventions and rehabilitation were also adopted but
unsuccessfully, including applying massage, infrared ray and
warm hydropathy to stump as well as planned walking in
prosthesis.

As the severe phantom limb pain attacked more frequently
and seriously in the recent two years, he underwent first
sympathectomy in February, 2007, with the pain relieved only
for three months. Then he underwent second sympathectomy
in June, 2007. Three months after the second operation,
recurrent phantom pain occurred and the third sympathectomy
was expected in October, 2007. In the meantime, with the
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pharmacological treatment, rehabilitation and sympathectomy
failed to relieve his pain, the patient started to take our novel
treatment by applying far infrared ray (FIR) to his phantom
limb site in November, 2007.

B. New clinical intervention

We applied FIR specifically to the phantom limb pain site
(not the stump) specified by the amputee for 40 minutes for
each treatment session twice a week. A far-infrared instrument
(TY-101IN, WS Far IR Medical Tech. Co. Ltd.) with peak
energy at the wavelength of 8 pm was used as the FIR source
(Fig. 1). The power density of the FIR is 20 mW/cm” at 20 cm
away. We used an opaque curtain to preclude psychological
interference and an insulator box to isolate the FIR emitter
from the patient (Fig. 2). The temperature and FIR power were
measured using a thermometer and a FIR power meter at
locations around the patient to confirm such isolation.
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Fig. 1. Spectrum of the far infrared ray for this study

III. RESULTS

A. Pain relief

With the FIR treatment applied, the patient felt much
improved and rated his phantom pain score from 9 before the
treatment down to 4 after on month of treatment, and down to
2-3 after two months of treatment. The duration of each
phantom limb pain attack has significantly reduced from over
24 hours to only a few minutes or seconds after five months of
FIR treatment (Fig. 3). Then he stopped the treatment. During
a six-month post-treatment follow-up, his phantom pain
almost disappeared and occurred occasionally for only a few
seconds with a low pain rating of 1-2.

B. Physiological & unusual responses

Without direct contact with the patient’s body during FIR
radiation, various physiological responses were still observed
from the amputee. During the first week of treatment, the
patient had much flatus more frequently than usual, especially
for the day of the FIR treatment. The occurrence of passing
gas decreased as the patient acquired more FIR treatments and
returned to normal after one month of treatment.
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Fig. 2. The FIR treatment setup. An opaque curtain was set between the
patient’s upper part and the FIR instrument, and FIR was applied to the
“phantom limb pain sites” specified by the amputee. An insulator box was
used to isolate the FIR emitter from the stump and the rest of the body, while
a thermometer and a FIR power meter (not shown here) were used to confirm
such isolation.

During the FIR exposure, the patient reported that he could
sense a little warmth at the missing limb site occasionally.
Also, his phantom limb was getting “softer” and “relaxed”,
opposed to constantly numb and paralyzed prior to the FIR
exposure, and he described that his missing leg “came back”
again. The more FIR treatments he received, the more relaxed
and comfortable sensations his missing limb was. He could
even “move” his phantom limb after two months of treatment,
and perform sophisticated control like “rotate” the phantom
ankle after three months of treatment.
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Fig. 3. Bar charts show the average phantom pain intensity and dots indicate
the average daily phantom pain duration before (at 0) and after FIR
treatments.
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IV. DISCUSSION

Our findings showed that the novel FIR therapy reduced
phantom limb pain, and the patient had physiological
responses to this intervention, including passing gases as well
as warm and unusual sensations induced by applying FIR to
the absent limb site, indicating the link between phantom limb
pain and phantom limb site.

Since 1871 Silas Weir Mitchell first coined the term
‘phantom limb pain’ [21], the pain for the absent limb has
been always thought to be ‘phantom.” Phantom limb pain is
mainly assumed to be related to the disorder of the central or
peripheral neurons. Little attention has been paid to the absent
limb site where the amputees have designated as the real pain
site for hundred of years.

In this investigation, the patient suffered phantom limb pain
and could not “move” his phantom limb before the FIR
treatment. He had his missing limb more relaxed and
controllable after FIR exposed to his phantom limb site. This
finding implies that the phantom limb pain reduces as the
“controllability” as well as the “relaxation” of the phantom
limb increases. Also, not all amputees are able to control the
movement of their phantom limbs, but only to “imagine
moving” their phantom limbs. This finding may be used
differentiate the success and failure in alleviating the phantom
limb using mirror therapy or motor imagery therapy [22]-[26].

The analgesic effect of this report indicates that the absent
limb site (“phantom limb”) relates to the generation and
subsistence of phantom limb pain although the connection
between the phantom limb site and the CNS is still unknown.
We suggest further investigations into central nervous
responses to the stimuli at the phantom limb site to understand
the mechanism of phantom limb pain.

V. CONCLUSION

We propose a novel, easy, non-invasive and effective
treatment modality for phantom limb pain by applying FIR to
the phantom limb pain site rather than to the stump. The
results indicate that the FIR therapy can reduce phantom limb
pain, and the phantom limb site relates to the generation and
subsistence of phantom limb pain although the underlying
mechanism remains to be elucidated.
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