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AN INVITED REVIEW

MANAGING PHANTOM PAIN

Laxmaiah Manchikanti, MD, and Vijay Singh, MD

Since the first medical description of
post-amputation phenomena reported by
Ambrose Paré, persistent phantom pain syn-
dromes have been well recognized. Howev-
er, they continue to be difficult to manage.
The three most commonly utilized terms in-
clude phantom sensation, phantom pain,
and stump pain.

Phantom limb sensation is an almost uni-
versal occurrence at some time during the first
month following surgery. However, most phan-
tom sensations generally resolve after two to
three years without treatment, except in the
cases where phantom pain develops. The inci-
dence of phantom limb pain has been reported
to vary from 0% to 88%. The incidence of phan-
tom limb pain increases with more proximal

amputations. Even though phantom pain may
diminish with time and eventually fade away, it
has been shown that even two years after am-
putation, the incidence is almost the same as
at onset. Consequently, almost 60% of patients
continue to have phantom limb pain after one
year. In addition, phantom limb pain may also
be associated with multiple pain problems in
other areas of the body. The third symptom,
stump pain, is located in the stump itself.

The etiology and pathophysiological
mechanisms of phantom pain are not clear-
ly defined. However, both peripheral and
central neural mechanisms have been de-
scribed, along with superimposed psycho-
logical mechanisms.

Literature describing the management

of phantom limb pain or stump pain is in its
infancy. While numerous treatments have
been described, there is little clinical evi-
dence supporting drug therapy, psycholog-
ical therapy, interventional techniques or
surgery.

This review will describe epidemiolo-
gy, etiology and pathophysiological mecha-
nisms, risk factors, and treatment modalities.
The review also examines the effectiveness
of various described modalities for preven-
tion, as well as management of established
phantom pain syndromes.

Keywords:  Phantom pain, phantom
sensation, stump pain, drug therapy, neu-
ral blockade

Persistent phantom pain syndromes
are difficult to manage, leading to frus-
tration of physicians and patients alike.
Phantom sensation or pain is the persis-
tent perception that a body part exists or
is painful after it has been removed by am-
putation or trauma. Ambrose Paré (1, 2),
a french military surgeon, provided the
first medical description of postamputa-
tion phenomena. He noticed, as early as
1551, that amputees may complain of se-
vere pain in the missing limb a long time
after amputation. Civil War surgeon, Silas
Weir Mitchell (3) in 1871 popularized the
concept of phantom limb pain and coined
the term phantom limb with publication
of a long-term study on the fate of Civ-
il War amputees. However, Herman Mel-
ville immortalized phantom limb pain in
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American literature, with graphic descrip-
tions of Captain Ahab’s phantom limb in
Moby Dick.

Phantom sensation, phantom pain,
and stump pain are the three most com-
monly utilized terms. Phantom sensa-
tions may occur in any part of the body
but are most often described in the ex-
tremities (4-11).

EpiDEMIOLOGY

Phantom limb sensation in 85% to
98% of amputees is seen in the first 3
weeks after amputation (12), whereas in a
small proportion of the patients (approxi-
mately 8%), phantom limb sensation may
not occur until 1 to 12 months following
amputation (13). Most phantom sensa-
tions generally resolve after 2 to 3 years
without treatment, except in the cases
where phantom pain develops. Phantom
limb sensation is strongest in amputations
above the elbow and weakest in amputa-
tions below the knee (14), and is more
frequent in the dominant limb of double
amputees (15).

The incidence of phantom limb
pain has been reported to vary from 0%
to 88% (16-32). Prospective evaluations

(31, 37) suggest that in the year after am-
putation, 60% to 70% of amputees expe-
rience phantom limb pain, but it dimin-
ishes with time (14, 31). The incidence of
phantom limb pain increases with more
proximal amputations. The reports of
phantom limb pain after hemipelvecto-
my ranged from 68% to 88% and follow-
ing hip disarticulation, 40% to 88% (28,
30). However, wide variations exist with
reports of phantom limb pain after lower
extremity amputation as high as 72% (21)
and as low as 51% after upper limb ampu-
tation (22). Further, 0% prevalence was
reported in below knee amputations com-
pared to 19% in above the knee amputa-
tions (30). Phantom limb pain has been
reported to occur as early as one week af-
ter amputation and as late as 40 years af-
ter amputation (4, 33, 34). Phantom pain
may diminish with time and eventual-
ly fade away. However, some prospec-
tive studies indicate that even 2 years af-
ter amputation, the incidence is almost
the same as at onset (31, 37). It is report-
ed that almost 60% of patients continue
to have phantom limb pain (24, 31) after
one year, whereas in the first month fol-
lowing amputation, 85% to 97% of pa-
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tients experience phantom limb pain (24,
29, 30). While phantom limb pain may
begin months to years after an amputa-
tion, pain starting after one year follow-
ing amputation occurs in fewer than 10%
of patients (4).

Stump pain is reported in up to 50%
of amputees (16, 18, 21-23, 35-37). Re-
ports showed that 50% to 88% of the pa-
tients with phantom pain also reported
stump pain (25, 30).

Phantom limb pain is also associat-
ed with multiple pain problems in other
areas of the body, with reports indicat-
ing headache or pain in joints in 35% of
the patients, sore throat in 28% of the pa-
tients, abdominal pain in 18%, and back
pain in 13% (38).

EtioLocy

Pathophysiology

Among phantom sensations, phan-
tom pain, and stump pain, phantom sen-
sations are the easiest to explain. It is be-
lieved that, throughout life an individual’s
body image develops from proprioceptive,
tactile, and visual inputs (39). Thus, once
a cortical representation of the body im-
age is established, it is unchanged follow-
ing limb amputation (4, 7).

The etiology and pathophysiologi-
cal mechanisms of phantom pain are not
clearly defined. However, both peripher-
al and central neuronal mechanisms are
likely to occur. In addition, psychological
mechanisms have been proposed. How-
ever, none of the theories independently,
fully explain the clinical characteristics of
this condition.

Nikolajsen and Jensen (40) described
several clinical observations (Table 1) that
suggest that mechanisms in the periphery,
either in the stump or in the central parts
of sectioned primary afferents may play
a role in the phantom limb percept. Ex-

perimental support has been provided for
these clinical observations. Peripherally,
spontaneous and abnormal evoked activ-
ity following mechanical or neurochemi-
cal stimulation are observed in nerve-end
neuromas (41, 42). This increased activity
is assumed to be the result of a novel ex-
pression or upregulation of sodium chan-
nels (43, 44). Thus, the increased sensitiv-
ity of neuromas to norepinephrine may in
part explain the exacerbation of phantom
pain by stress and other emotional states
associated with increased catecholamine
release from sympathetic efferent termi-
nals which are in close proximity to af-
ferent sensory nerves and sprouts (40).
It was shown that cell bodies in the dor-
sal root ganglion show similar abnormal
spontaneous activity and increased sen-
sitivity to mechanical and neurochemical
stimulation (45). Thus, abnormal activi-
ty from neuromas and dorsal root gangli-
on cell bodies may contribute to the phan-
tom limb percept, including pain.

The second mechanism is consid-
ered to be at the spinal cord level. The in-
creased barrage from neuromas and from
dorsal root ganglia cells is thought to in-
duce long-term changes in central pro-
jecting neurons in the dorsal horn, in-
cluding spontaneous neuronal activity,
induction of immediate early genes, in-
creases in spinal cord metabolic activi-
ty, and expansion of receptive fields (46,
47). Nikolajsen and Jensen (40) described
that the pharmacology of spinal sensiti-
zation involves increased activity in N-
methyl-D-aspartate (NMDA) receptor-
operated systems (48), and many aspects
of the central sensitization can be reduced
by NMDA receptor antagonists. This
was further confirmed in human ampu-
tees with one aspect of such central sen-
sitization, the evoked stump or phantom
pain produced by repetitive stimulation
of the stump by non-noxious pin prick,

Table 1. Clinical observations of phantom limb pain

than in those without persistent pain.

common if not universal feature.

Phantom limb sensations can be modulated by various stump manipulations.
Phantom limb sensations are temporarily abolished after local stump anesthesia.
Stump revisions and removal of tender neuromas often reduce pain, at least transiently.

Phantom pain is significantly more frequent in those amputees with long-term stump pain

Although obvious stump pathology is rare, altered cutaneous sensibility in the stump is a

Changes in stump blood flow alter the phantom limb perception.

Adapted from Nikolajsen and Jensen (40)
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reduced by the NMDA receptor antago-
nist ketamine (49). Besides functional
changes in the dorsal horn, an anatomi-
cal reorganization also has been described
(50). It has been shown that peripheral
nerve transection results in a substantial
degeneration of afferent C-fiber terminals
in lamina II, thus reducing the number of
synaptic contacts with second-order neu-
rons in lamina II, which normally respond
best to noxious stimulation. Consequent-
ly, central terminals of AR mechanorecep-
tive afferents, which normally terminate
in deeper laminae, sprout into lamina II
and may form synaptic contacts with va-
cant nociceptive second-order neurons.
As a result of this organization, evocation
of pain is seen with simple touch, etc., by
AB-fiber input.

The third step in the process is the
supraspinal or central mechanism. Based
on peripheral and spinal cord mecha-
nisms, it is reasonable to assume that am-
putation not only produces a cascade of
events in the periphery and in the spinal
cord, but these changes eventually sweep
more centrally and alter neuronal activi-
ty in cortical and subcortical structures. It
has been shown that thalamic stimulation
results in phantom sensation and pain in
amputees (51). This suggests that plastic
changes in the thalamus are involved in
the generation of chronic pain, as normal-
ly such stimulation does not evoke pain.
Other studies in humans have document-
ed a cortical reorganization after amputa-
tion using multiple cerebral imaging tech-
niques (52-67).

Finally, psychological theories have
been forwarded as the explain phantom
pain. While a biopsychosocial mechanism
may be involved in the development and
persistence of phantom pain, no consis-
tent pattren of personality disorders or
clinical syndromes have been shown to be
increased in patients with phantom limb
pain. However, psychological disturbanc-
es related to the loss of a limb or feelings
of dependence, as well chronic pain and
disability, may lead to a host of psycho-
logical problems in these patients (68-
73). Patients reporting phantom limb
pain have been shown to be more rigid,
compulsive, and self-reliant than their co-
horts (14).

Etiology of stump pain is often as-
sociated with definite pathological find-
ings that may account for the pain in the
stump and/or the phantom limb, such as
skin pathology, circulatory disturbances,
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Table 2. Classification of patients with phantom pain

Group I:

or sleep.
Group Il:

activities or sleep.
Group Il

mild, intermittent paraesthesias that do not interfere with normal activity, work,

paraesthesias that are uncomfortable and annoying but do not interfere with

pain that is of sufficient intensity, frequency, or duration to be distressful;
however, some patients in Group I/l have pain thatis bearable, that intermittently
interferes with their lifestyle, and that may respond to conservative treatment.

Group IV: nearly constant severe pain that interferes with normal activity and sleep.

Adapted from Sunderland (76)
infection of the skin or underlying tis-
sue, bone spurs, or neuromas. However,
stump pain and phantom pain may occur
without obvious stump pathology.

Multiple risk factors identified for
phantom pain include phantom sensa-
tions, stump pain, pain prior to the am-
putation, cause of amputation, prosthe-
sis use, and years elapsed since amputa-
tion (74). The most important risk fac-
tors for phantom pain were “bilateral am-
putation” and lower limb amputation.”
The risk for phantom pain ranges from
0.33 for a 10-year old patient with a distal
upper limb amputation to 0.99 for a sub-
ject of 80 years with a bilateral lower limb
amputation, of which one side is an above
the knee amputation. Van der Schans et al
(75) showed that amputees with phantom
pain had a poorer health-related quality
of life than amputees without phantom
pain. Sunderland (76), based on the fre-
quency and severity of pain and the de-
gree to which pain interferes with the pa-
tient’s lifestyle, proposed a classification
to divide patients into four groups (Ta-
ble 2).

The usual course of phantom limb
pain is to remain unchanged or to im-
prove (4, 27, 31). Up to 56% of patients
report improvement or complete resolu-
tion (27). Ehde et al (21) classified 72%
of patients with phantom limb pain into
two low pain-related disability categories:
Grade 1, low disability/low pain intensi-
ty (47%) or grade II, low disability/high
pain intensity (28%). Many participants
reported having pain in other anatomic
locations, including the back (52%).

CLINICAL PRESENTATION

Phantom sensations are painless. Pa-
tients generally describe the sensations in
their phantom limb either as normal in
character or as pleasant warmth and tin-
gling (4). The strongest sensations come
from body parts with the highest brain
cortical representation, such as fingers

and toes (4, 7, 77). The phantom limb
may undergo “telescoping,” in which the
patient loses sensations from the mid-
portion of the limb, with subsequent
shortening of the phantom (25). During
telescoping, the last body parts to disap-
pear are those with the highest represen-
tation in the cortex, such as the thumb,
index finger, and big toe. Telescoping oc-
curs only with painless phantoms, and it
is most common in the upper extremi-
ty. However, lengthening of the phantom
may occur if pain returns.

Distal parts of the missing limb
are primary sites of phantom pain (14,
22, 25-27, 31, 78-82). Pain is usually in-
termittent. A few patients may present
with constant pain. Symptom manifes-
tation ranges from daily or weekly inter-
vals, with only a few reporting monthly or
yearly, or rare episodes. Individual attacks
may last from seconds to hours, but rarely
days or longer.

The pain is usually described as
burning, aching, or cramping (30, 83).
Other descriptors include crushing, twist-
ing, grinding, tingling, drawing, stabbing
with needles, knifelike, sticking, burning,
squeezing, sharp, shocklike, or excruciat-
ing, etc. (27, 30, 31, 35, 83).

Location and Character

Phantom pain often may mimic
pre-amputation (27, 79). The frequency
with which pre-amputation pain persists
as phantom pain is highly variable from
12.5% to 80% (14, 28, 31,37, 79). Several
authors have considered pre-amputation
pain as a risk factor for phantom pain (24,
43, 80, 85), while others have contradicted
it (22, 28, 86).

Phantom pain may be modulated by
multiple factors, both internal as well as
external. Exacerbations of pain may be
produced by trivial, physical, or emotion
stimuli. Anxiety, depression, urination,
cough, defecation, sexual activity, cold en-
vironment, or changes in the weather may

worsen phantom limb pain (25, 26, 28, 30,
31, 39, 83, 87). It also has been reported
that general, spinal, or regional anesthe-
sia in amputees may cause appearance of
phantom pain in otherwise pain free sub-
jects (77, 88-92).

In contrast to phantom pain, stump
pain is often located in the stump itself
and often described as either pressing,
throbbing, burning, or squeezing (87).
Other descriptions have included stab-
bing sensation or an electrical current.
An additional variant involves complaints
of spontaneous movements of the stump
ranging from painful, hardly visible myo-
clonic jerks to severe clonic contractions
lasting as long as two days.

Physical Examination

Physical examination is not very use-
ful except for palpating the trigger points
in the stump to reproduce the phantom
limb pain. Physical examination may re-
veal altered sensitivity in the stump. Neu-
romas are found in only 20% of patients.
The amputated limbs may be cold and
thermography may be a useful diagnos-
tic test if symptoms consistent with re-
flex sympathetic dystrophy are present.
Sherman et al (48) demonstrated an in-
verse relationship between pain intensity
and skin temperature in patients who de-
scribed burning, throbbing, or tingling in
the phantom limb or stump.

Differential Diagnosis

The usual course of phantom limb
pain is to remain unchanged or to im-
prove gradually. It has been shown that
up to 56% of patients report improve-
ment or even complete resolution (27).
Thus, if symptoms of phantom limb
pain increase in severity or they start af-
ter long periods of time after amputa-
tion, a differential diagnosis must be en-
tertained. Multiple causes, which may in-
crease phantom limb pain other than the
changes in the weather, autonomic stim-
ulation, etc., include radicular pain, an-
gina, post herpetic neuralgia, and meta-
static cancer.

+ Radicular pain in the phantom
limb may be associated with disc
herniation (93)

+ Increased levels of pain in the
phantom limb may be triggered
by new onset herpes zoster or
reactivation of herpes  zoster
by  suppressed  immunological
mechanisms (94, 95)

Pain Physician Vol. 7, No. 3, 2004
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+ Angina may be presented as
exacerbated phantom limb pain (96,
97)
+ Finally, in patients undergoing

amputation secondary to malignant
disease, if phantom limb pain
increases significantly, metastatic
disease should be evaluated.

MANAGEMENT

Treatment of phantom limb pain
or stump pain is difficult and has gen-
erally not been very successful. Halbert
et al (98) conducted a systematic review
to evaluate the evidence for the opti-
mal management of acute and chron-
ic phantom pain. They concluded that
there is currently a gap between research
and practice in the area of phantom limb
pain. Nevertheless, in the past decade,
clinical trials have examined treatments
for phantom limb pain. Surveys suggest
that although physicians believe treat-
ments are effective (99), fewer than 10%
of patients with phantom limb pain re-
ceive lasting relief from prescribed med-
ical treatments (27). Even then, clini-
cians have been restricted by the lack
of clinical trials that would aid in treat-
ment decisions and by the absence of ev-
idence-based treatment guidelines. In a
literature review in 1980, 43 methods for
treating phantom limb pain were identi-
fied. However, it was concluded that few
produced relief and that placebo respons-
es were common (100). Multiple authors
also have recommended treatment for
phantom limb pain in line with the man-
agement of neuropathic pain states (101-
103). However, literature review suggests
that trials of treatments for neuropathic
pain rarely included patients with phan-
tom limb pain.

Early trials concentrated on reduc-
tion of established postoperative phan-
tom limb pain, but newer approaches
have used analgesic agents administered
before amputation (104). Treatment ap-
proaches continue to be based on the as-
sumption that long-term phantom limb
pain is the result of functional or struc-
tural changes in the central nervous sys-
tem in response to noxious somatosen-
sory input (105). Thus, therapies are di-
rected at early reduction of pain.

Halbert et al (98) noted that their
review was limited by the poor quality
of the included trials. While they identi-
fied 186 articles, they were able to utilize

Pain Physician Vol. 7, No. 3, 2004

only 12 trials. Of the 12 trials, only 3 ran-
domized, controlled studies with parallel
groups and 3 randomized cross-over tri-
als were identified. They also mentioned
particular challenges associated with ex-
amining phantom limb pain, with an ex-
tremely low rates of amputations, high
mortality rates among the amputees, and
finally, interventions designed to examine
operative and perioperative treatments
may be ethically unacceptable.

Prevention

An increasing knowledge about the
mechanisms involved in the develop-
ment and perpetuation of neuropathic
pain theoretically should allow us a ratio-
nal approach to its prevention. However,
the initially hopeful attempts like the use
of pre and postsurgical epidural block-
ade have been questioned and its real util-
ity now appears to be controversial (106).
Advances in neuroimaging techniques are
just now unveiling some keys to the prob-
lem. The current emphasis is put on the
adaptive processes taking place in the cen-
tral nervous system following a deaffer-
entation. In this sense, it seems that our
ability to prevent post-amputation pain
will depend on our capability to modulate
the plasticity of the central nervous sys-
tem. Feria (106) suggested that the prob-
lem needs a broad-based approach in-
cluding control of perioperative pain and
inflammation, adequate follow-up of the
patients, correct surgical technique, long-
term rehabilitation, and the use of phar-
macological and behavioral approaches
reflecting current knowledge.

Multiple authors have attempted
psychological preparation, drug therapy,
epidural anesthesia, and regional nerve
blocks, among others, to reduce the oc-
currence of phantom limb pain and to de-
lay or stop the process of progressing from
acute to chronic pain. At least some of the
postamputation pain may be prevented by
appropriate psychological preparation of
the patients.

Epidural Anesthesia

Gehling and Tryba (107) showed
that pre-, intra-, and postoperative epi-
dural anesthesia was associated with a sig-
nificant reduction of phantom limb pain
12 months after amputation. However,
they concluded that a reduction of phan-
tom limb pain by postoperative epidural
anesthesia alone could not be confirmed

on the basis of the analyzed data. They
concluded that perioperative epidural an-
esthesia has been shown to be an effec-
tive prophylaxis of phantom limb pain.
However, perioperative epidural anes-
thesia does not completely abolish phan-
tom limb pain, but increases the number
of patients with a mild form of phantom
pain.

Investigators in 4 trials (108-111)
assessed preoperative epidural pain re-
lief and were unable to provide definitive
evidence to support its routine use. The
results of two studies involving a small
number suggested that epidural analge-
sia may help but were inconsistent: one
showed relief at 7 days, 6 months, and
1 year postoperatively (109), the second
study (108) showed less phantom limb
pain in the intervention group at 1 week,
6 months, and 1 year, and the difference
reached significance only at 6 months.
The largest of the studies (110) showed
no difference in phantom pain at 7 days,
3 months, 6 months, and 12 months. In
a randomized prospective study by Lam-
bert et al (111), 30 patients scheduled for
lower limb amputation were randomly as-
signed epidural bupivacaine or an intra-
operatively placed perineural catheter for
intra and postoperative administration of
bupivacaine. All patients had general an-
esthesia. The results showed there was no
significant difference between periopera-
tive epidural block and perineural infu-
sion of local anesthetic. Phantom pain af-
ter 3 days in the epidural group was 29%,
at 6 months it was 63%, and at 12 months
it was 38%. Thus, it is not known wheth-
er epidural anesthesia reduced the preva-
lence of phantom limb pain.

Regional Anesthesia

Multiple trials have assessed perineu-
ral (111-113), and intraneural (114) bupi-
vacaine blocks, either at the time of sur-
gery or immediately postoperatively. De-
spite some early benefits, there was no
difference in pain between the interven-
tion and control groups in the postoper-
ative period (112, 113). Perineural block
was similar to infusion of local anesthetic
through an epidural catheter (111). Eval-
uation of continuous brachial plexus an-
algesia showed prevention of phantom
limb pain, which did not reappear during
follow-up of 1 year (115). Nerve sheath
catheter analgesia also showed reduced
prevalence (116).
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Other Interventions

Other treatments assessed for pre-
vention of phantom limb pain includ-
ed administration of calcitonin, ket-
amine, intervenous lidocaine, and trans-
cutaneous electrical nerve stimulation
(117-121). Intravenous calcitonin in one
study (121) evaluating 8 patients showed
that only 2 of 8 patients developed phan-
tom limb pain after 10 days of intrave-
nous treatment with salmon calcitonin,
with prevalence of phantom limb pain re-
maining at 25% in systematic follow-up
at 3, 6, and 12 months. However, in an-
other study (117), intravenous calcitonin
reduced phantom limb pain in the early
postoperative period, but phantom limb
pain on longer-term follow-up was not
adequately controlled. The effectiveness
of ketamine was studied in a prospective,
observational study with historical con-
trols with 14 patients in each group (120).
However, the results showed that phan-
tom limb pain remained high at 72%,
even though only 9% of the patients af-
ter ketamine compared to 71% of the pa-
tients in the control group, complained of
severe phantom limb pain. Transcutane-
ous electrical nerve stimulation was as-
sessed in the 2-week postoperative peri-
od, with the treated group reporting less
pain at 4 weeks (118). However, by 12
months, there was no difference between
the groups.

PaiN MANAGEMENT

Drug Therapy

Medical therapy is the most com-
monly utilized modality of treatment
for phantom pain syndromes. The most
commonly used classes of medications are
anti-depressants and anti-convulsants. A
large number of randomized, controlled
clinical trials have shown a beneficial ef-
fect of tricyclic anti-depressants and sodi-
um channel blockers under different neu-
ropathic pain conditions. Even though no
controlled trials in phantom pain have
been performed, the drugs are general-
ly considered to be effective — at least in
some patients (122-127). Tricyclic anti-
depressants have been thoroughly studied
in other denervation syndromes, such as
post herpetic neuralgia and diabetic neu-
ropathy (125). However, there have been
no studies of their use in treatment of
phantom limb pain specifically.

Canovas et al (122) assessed the an-
algesic effectiveness and tolerance of ami-

triptyline versus nefazodone for the man-
agement of neuropathic pain. Of the 120
patients included in this study, less than
10 patients suffered with phantom limb
pain. The quality of pain was burning and
cutting in 62.3% of the cases, lancinating
in 40%, and sharp in 25%. The results
showed that after 3 months of therapy,
the amitriptyline group showed a pain se-
verity of 2 + 0.9 and in nefazodone group,
3 4 1.1. Pain relief was greater than 75%
(excellent) in 42 patients treated with am-
itriptyline and in 36 patients treated with
nefazodone, between 50% to 75% (good)
in 18 patients treated with amitriptyline
and in 12 patients treated with nefazo-
done, and below 50% (poor) in 3 patients
treated with amitriptyline and 3 patients
treated with nefazodone. They conclud-
ed that both drugs were effective for the
management of neuropathic pain. The
group treated with nefazodone showed
least incidence of side effects, except for
nausea and vomiting. The amitriptyline
group showed a significant incidence of
orthostatic hypotension, dry mouth, nau-
sea, and vomiting.

Historically, carbamazepine is the
most commonly used anti-convulsant
(126, 127). Elliott et al (126) and Pat-
terson (127) reported cases of lancinat-
ing phantom limb pains that improved
with oral carbamazepine. Logan (128) re-
ported incomplete relief with carbamaze-
pine but complete relief with chlorproma-
zine in long-standing phantom limb pain.
There is no evidence that carbamazepine
is effective for pains that are not of the in-
tense, brief, lancinating type.

Currently, gabapentin is the most
commonly anti-convulsant used for phan-
tom limb pain. Other than sedation, side
effects are rare and patients become toler-
ant to sedation with time. Since there is
no known long-term toxicity, monitoring
of blood levels, as with other anti-convul-
sants is not necessary. The effectiveness
of gabapentin in postamputation phan-
tom limb pain was studied in a random-
ized, double-blind, placebo-controlled,
cross-over study by Bone et al (129). They
evaluated analgesic efficacy of gabapentin
in phantom limb pain in patients attend-
ing a multidisciplinary pain clinic. Each
treatment was for 6 weeks separated by a
1-week washout. The daily dose of gaba-
pentin was titrated in increments of 300
mg to 2400 mg or the maximum tolerat-
ed dose. Nineteen eligible patients were
randomized, of whom 14 completed both

arms of the study. Both placebo and gaba-
pentin treatments resulted in reduced VAS
scores compared with baseline. However,
the pain intensity difference was signifi-
cantly greater than placebo for gabapen-
tin therapy at the end of the treatment.
They concluded that after 6 weeks, gaba-
pentin monotherapy was better than pla-
cebo in relieving postamputation phan-
tom limb pain. There were no significant
differences in mood, sleep interference, or
activities of daily living. Serpell et al (130)
evaluated the use of gabapentin in neu-
ropathic pain in a randomized, double-
blind, placebo-controlled trial of 305 pa-
tients in a wide range of neuropathic pain
syndromes, including phantom limb pain
in 2% of these patients. They concluded
that at an average dose of 900 mg to 2400
mg per day, gabapentin was well tolerated
and was associated with significant pain
control with few secondary effects — dizzi-
ness and somnolence, most of which were
transient and occurred during the titra-
tion phase.

Analgesic effects of intravenous li-
docaine and morphine on postamputa-
tion pain were evaluated in a randomized
double-blind, active placebo-controlled,
cross-over trial by Wu et al (119) An intra-
venous bolus followed by an intravenous
infusion of morphine, lidocaine, and the
active placebo (diphenhydramine), were
performed on three consecutive days.
The results showed that 31 of 32 subjects
enrolled completed the study. Eleven sub-
jects had both stump and phantom pains,
11 and 9 subjects had stump and phantom
pain alone, respectively. They conclud-
ed that stump pain was diminished both
by morphine and lidocaine, while phan-
tom pain was diminished only by mor-
phine, suggesting that the mechanisms
and pharmacological sensitivity of stump
and phantom pains are different.

The effect of an NMDA receptor an-
tagonist have been examined in different
studies (51, 131-134). In a double-blind,
placebo-controlled study, intravenous
ketamine reduced pain, hyperalgesia, and
“wind-up” like pain in 11 amputees with
stump and phantom pain (52). In an-
other controlled trial by the same authors
(132), 19 patients received memantine, an
NMDA receptor antagonist available for
oral use, in a blinded, placebo-controlled,
cross-over fashion. Memantine failed to
have any effect on spontaneous pain, allo-
dynia, and hyperalgesia. In another ran-
domized, double-blinded, placebo-con-
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trolled trial (134), memantine failed to
demonstrate a significant clinical bene-
fit of the NMDA receptor antagonist in
chronic phantom limb pain.

Beta-adrenergic blockers have also
been suggested for treatment of phan-
tom limb pain based on three cases (135).
However, in a double-blind cross-over tri-
al of propranolol up to 240 mg daily, the
authors were unable to show significant
improvement in post-traumatic neural-
gias (136).

Salmon calcitonin has been shown
to provide analgesic effect in a series of
painful conditions, including phantom
limb pain (117, 137-139). However, there
are no controlled trials available to show
the effectiveness of calcitonin in chronic
phantom limb pain. Dextromethorphan
was studied for attenuation of phantom
pain in cancer amputees in a double-blind
cross-over trial involving 3 patients (140).
Results showed that oral dextrometho-
rphan effectively reduced postamputa-
tion phantom limb pain, bestowing im-
provement in feeling and minimizing se-
dation in comparison with the pre-treat-
ment or placebo conditions, with no side
effects. Capsaicin also was tried in phan-
tom limb pain (141, 142). In this study,
which was done in a double-blind fashion
with 24 patients, the authors concluded
that capsaicin may be used as an alterna-
tive treatment for the phantom limb pain.
Some have reported a beneficial effect of
benzodiazepines (143) however, the gen-
eral impression is that benzodiazepines do
not produce substantial pain relief. Mexi-
letine (the oral congener of lidocaine) also
has been reported to be effective (144).

Finally, opioid analgesics with or
without other drugs are considered as
the mainstay of treatment in modern
medicine. Generally, it is quoted in text-
books that narcotic analgesics are not ef-
fective in producing long-term pain relief
in patients with phantom limb pain (27).
However, modern evidence suggests that
opioids can be used safely for years with a
limited risk of drug dependence (4, 27, 43,
66, 102, 145-147). Further, patients un-
dergoing amputation related to systemic
medical diseases have only a 42% 5-year
survival rate, thus the risk of opioid ad-
diction may be weighed against quality-
of-life issues (36). In a review of five pa-
tients, a 50% to 90% reduction in pain at
12 to 26 months was reported with meth-
adone 10 to 20 mg per day (146). In a pla-
cebo-controlled trial (66), morphine was
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shown to reduce pain significantly.

Neural Blockade

Nerve blocks are commonly used
in the treatment of phantom limb pain,
and physicians performing these blocks
report a high success rate, though it has
not been substantiated (99). These range
from trigger point injections to neuro-
lytic sympathetic blocks with stump in-
jections, sympathetic blocks, peripheral
nerve blocks, and epidural or subarach-
noid blocks. However, it has been shown
that only 14% of patients with phantom
limb pain report even a significant tem-
porary change, whereas less than 5% re-
port a large permanent change or cure
(27). The use of neural blockade in the
treatment of phantom limb pain is large-
ly based on anecdotal reports in the litera-
ture (148-150).

Blankenbaker (148) reported that
sympathetic blocks are successful if am-
putees are treated soon after the onset of
phantom limb pain. Halbert et al (98) in
a systematic review to evaluate evidence
for the optimal management of acute and
chronic phantom pain was unable to find
any trials that met criteria for inclusion.

Lesions of the dorsal root entry zone
have been reported to provide long-term
pain relief in patients with phantom limb
pain following avulsion of nerve roots or
amputation (83, 151, 152). It has been re-
ported that 36% of patients had pain re-
lief on follow-up at 6 months to 4 years
following dorsal root entry zone lesions
(83, 152). However, they reported very
poor relief in patients with stump pain
alone.

Neurostimulation

Transcutaneous  electrical nerve
stimulation (TENS) has been used with
some success in the treatment of phantom
pain. However, the results are inconclu-
sive and not encouraging and inconclu-
sive. Spinal cord stimulation (SCS), deep
brain stimulation (DBS) of the thalam-
ic nucleus ventralis caudalis, and motor
cortex stimulation (MCS) are all used in
managing phantom limb pain with vari-
able success.

Some authors have reported excel-
lent relief with transcutaneous electrical
nerve stimulation. One author reported
success in 5 of 6 patients with phantom
pain following treatment with transcuta-
neous electrical nerve stimulation (153).
Another author reported a 66% reduction

in pain lasting less than 10 hours (154).
Yet, other authors reported good to ex-
cellent results in only 25% of the patients
treated with TENS (155). Stimulation of
the contralatateral extremity with TENS
also has been shown to have a favorable
response in some patients (156, 157).

Recent evaluations of spinal cord
stimulation have shown encouraging re-
sults in neuropathic pain, including reflex
sympathetic dystrophy (158, 159). Thus,
stimulation of posterior columns of the
spinal cord is the most common neuro-
surgical technique used for the treatment
of phantom limb pain. The selection pro-
cess is crucial. Response to transcutane-
ous stimulation or percutaneous electri-
cal stimulation may predict a response to
dorsal column stimulation (160). How-
ever, even with appropriate patient selec-
tion, it has been reported that only 65% of
the patients receive a greater than 25% re-
duction in pain immediately after surgical
implantation (161). Further, the success
rate of dorsal column stimulation steadi-
ly declines over time, and greater than
50% long-term pain reduction is pres-
ent in only one-third of patients original-
ly showing improvement (162, 163). Spi-
nal cord stimulation may not be effective
with pain or phantom limb sensations. In
one case report, it was shown that good
to excellent results were observed in five
patients, as judged by decreased pain and
increased functional status with decrease
in medication (164). However, in an-
other report, dorsal column stimulation
provided minimal relief in patients with
phantom limb pain (165). Another re-
port showed that dorsal column stimula-
tion provided improvement in only 25%
of the patients (166). Thus, one should
weigh the risk-benefit ratio with caution
and diligence.

Intracranial neurostimulation dem-
onstrated initial pain relief in 80% of pa-
tients with sensory thalamic stimulation
(167) and 86% had significant relief with
deep brain stimulation (168) Thalam-
ic stimulation, in contrast to spinal cord
stimulation, may block spontaneous neu-
ronal activity, which has been proposed to
mediate phantom sensation in some mod-
els (54). Thus, some believe that it may be
more effective than spinal cord stimula-
tion, however, it has not been proven thus
far. Percutaneous stimulation of the peri-
osteum has been used, even though it has
not been well studied (169).
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Neurosurgical Techniques

Some have reported multiple neu-
rosurgical techniques apart from elec-
trical stimulation, including intrathe-
cal implantables, stereotactic thermoco-
agulation lesions, and cordotomy. Some
of these treatments may have more seri-
ous complications than benefits (26, 170).
Sporadic success has been reported with
many physical therapy modalities in-
cluding ultrasound or vibration, heat or
cold, massage therapy, or stump percus-
sion (99).

It was noted that neither surgeons
nor patients reported good success rates
with currently recommended surgical
procedures (27, 99).

Stump Revision

Patients with continued phantom
limb pain and also issues related to the
stump with vascular insufficiency, infec-
tion, or extensive neuromas may undergo
stump revision, which may benefit 50% of
the patients (30).

Physical Therapy

Physical therapy has been shown to
be useful, especially the educational aspect
with attention to the stump and prepara-
tion for prosthesis, as phantom limb pain
is most commonly seen in patients who
are unable to use a prosthesis within six
months following amputation.

Acupuncture

Acupuncture has shown to pro-
vide relief from phantom limb pain of
the arm with electroacupuncture (171).
Mostly, short-term relief has been report-
ed with the first few acupuncture treat-
ments, however no long improvement in
patients with a history of nerve damage,
including phantom limb pain has been re-
ported (172).

Electroconvulsive Therapy

A case report of electroconvulsive
therapy with study of regional cerebral
blood flow (173) suggested that total res-
olution of pain in this particular patient
and the regional cerebral blood flow of
the anterior cingulate cortex and insula
were related to the analgesic effectiveness
of ECT. In another case report (174), the
authors reported two patients with severe
phantom limb pain refractory to multiple
therapies, without concurrent psychiatric
disorder, enjoying substantial pain relief

of phantom pain on long-term follow-up
at 3.5 years.

Psychological Therapies

Multiple psychological modalities
have been attempted in managing phan-
tom limb pain (68, 175-181). Psycho-
therapy was reported to yield good results
(68). Relaxation training with or without
biofeedback or hypnosis has been studied
(175-181). It has been reported that in 12
of the 14 patients with chronic phantom
limb pain, significant improvement was
noted with muscular relaxation training
to disrupt the pain-anxiety-tension cycle
(175). In this study, patients required an
average of six treatments to produce thera-
peutic effect and it was also associated with
decreased anxiety levels and increased pain
relief. In a case report, combined EMG and
thermal biofeedback was shown to be ef-
fective in a patient with extreme phantom
limb pain at 12-month follow-up. Hyp-
notic suggestion of stocking-glove anes-
thesia may lead to a reduction in phan-
tom limb pain (177, 178). It was shown
that 45% of the patients were successfully
hypnotized, and 35% had successful im-
provement in phantom limb pain (180).
However, relapses occurred soon after the
discontinuation of the treatment in 34%
of the patients. In a case report describ-
ing two patients utilizing hypnotic imag-
ery as a treatment for phantom limb pain
(179), the authors concluded that hypnot-
ic procedures appear to be a useful adjunct
to establish strategies for the treatment of
phantom limb pain.

CoNCLUSION

Phantom pain syndromes are a com-
mon consequence of removal of a limb or
other organ. Approximately two-thirds of
patients complain of phantom pain fol-
lowing the removal of a limb. However,
in less than 10% of the patients, pain pres-
ents as a severe incapacitating condition.
The understanding of phantom limb pain
has improved substantially in the past two
decades with a series of morphological,
physiological, and biological changes re-
sulting in hyperexcitability in the nervous
system based on experimental studies.
Medical and surgical approaches for the
prevention or treatment of phantom pain
are in their infancy and not well studied.
At present, there is no evidence-based ap-
proach for the management of phantom
pain syndromes.
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