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Abstract

Original Article

Introduction

Phantom limb phenomenon was first described by a French 
military surgeon Ambroise Pare.[1] The phantom phenomenon 
consists of three distinct elements:
•	 Phantom limb pain  (PLP): Painful sensations that are 

being referred to the amputated limb
•	 Phantom limb sensation  (PLS): Sensations other than 

pain that are being referred to the amputated limb
•	 Stump pain (SP): Pain localized to the amputated stump.

The PLP has an incidence of 49%–88%, with more recent 
studies showing a higher incidence.[2] The differences in the 
incidence may be due to the differences in the study design, 
population studied, methodology used, definitions used for 
PLP, different study periods and time of assessment, etc., Most 
of the study data are from the Caucasian populations, with only 
a few studies being from Asian and African population.[3‑5]

The mechanisms for phantom phenomenon are complex and 
involve various elements in the somatic pain generators, 
peripheral nervous system, spinal cord, and brain.[6‑13] The 
phantom limb pain episodes vary in intensity, frequency, 
duration, location, character, etc.[3,14‑19] It may be aggravated 
and relieved by a variety of factors.[15‑17,19‑23] A strong 
relationship between phantom limb pain and preoperative pain 
has been shown in a few studies. Similarly, a protective role of 
regional anesthesia has also been emphasized.[24]

Introduction: The phantom limb pain (PLP) and phantom limb sensation (PLS) are very common among amputated cancer patients, and they 
lead to considerable morbidity. In spite of this, there is a lack of epidemiological data of this phenomenon among the Asian population. This 
study was done to provide the data from Indian population. Methods: The prevalence of PLP, stump pain (SP), and PLS was prospectively 
analyzed from the amputated cancer patients over a period of 2 years in Dr. B.R.A. Institute Rotary Cancer Hospital, All India Institute of 
Medical Sciences, New Delhi. The risk factors and the impact of phantom phenomenon on patients were also noted. Results: The prevalence 
of PLP was 41% at 3 and 12 months and 45.3% at 6 months, whereas that of SP and PLS was 14.4% and 71.2% at 3 months, 18.75% and 
37.1% at 6 months, 15.8% and 32.4% at 12 months, respectively. There was higher prevalence of PLP and PLS among the patients with 
history of preamputation pain, smoking with proximal level of amputation, receiving general anesthesia, receiving intravenous (IV) opioid 
postoperative analgesia, and developing neuroma or infection. Conclusion: The prevalence of PLP and PLS was higher among the cancer 
amputees as compared to SP, and a few risk factors responsible for their higher prevalence were found in our study. The PLP and PLS lead to 
considerable morbidity in terms of sleep disturbance and depression.
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We undertook this prospective, observational study among 
cancer amputees at a tertiary care cancer center to quantify 
the prevalence of PLP, SP, and PLS. As far as we are aware, 
this is the first attempt to quantify the prevalence in Indian 
patient population. In addition, their association with various 
risk factors, to characterize the PLP, SP, and PLS, and to assess 
their impact on patients quality of life or functionality.

Methods

This was a prospective, observational study carried out 
over a period of 2 years from November 2009 to November 
2011 at Dr.  B.R.A. Institute Rotary Cancer Hospital, All 
India Institute of Medical Sciences, New Delhi, India, after 
obtaining approval from the Institutional Ethical Committee. 
After obtaining informed consent, 160 patients over the age of 
18 years undergoing amputation were consecutively enrolled 
into the study. Patients suffering from multiple malignancy, 
metastatic cancer, diabetes mellitus, psychiatric illness, 
neurological disorder were excluded from the analysis.

Definitions
•	 Phantom limb pain (PLP) was defined as painful sensation 

arising out of the amputated limb
•	 Nonpainful sensation arising out of amputated limb was 

referred to as PLS
•	 SP was defined as the pain arising out of amputated stump.

Mechanisms of PLP and phantom limb sensation
The mechanism responsible for PLP and PLS is still debatable, 
however a lot of theories had been given. Following amputation, 
there may be formation of neuroma showing abnormal 
spontaneous activity, and on mechanical and chemical 
stimulation, which is thought to be due to upregulation of 
sodium channels. Furthermore, other factors though to have an 
influence on the PLP are decreased threshold for PLP, increased 
c-fiber activity,inverse relationship between pressure pain 
threshold and phantom limb pain intensity , abnormal activity 
of dorsal root ganglion, and so on.[12,13] Sympathetic nervous 
system also plays a role in maintaining PLP.[10,11] Further, 
there is spinal plasticity, i.e.,  increase in the excitability of 
spinal neurons, more accessibility of Aδ‑ and c‑fibers to other 
pathways.[9] N‑methyl‑D‑aspartate receptor systems are also 
believed to have a role in “wind‑up” phenomenon seen in PLP.[4] 
Furthermore, spinal and cerebral reorganization occurs and there 
is a relationship between degree of reorganization and pain.[6,7]

Data collection
Suitable patients were assessed by an independent physician 
who was not a part of the team involved in the study.

Patients were assessed preoperatively, intraoperatively, and 
postoperatively at 3, 6, and 12 months.

Preoperatively, the subjects were assessed for presence of 
preoperative limb pain, for their concerns regarding the disease 
and surgical concerns regarding amputation using a 5‑point 
Likert scale as 1  =  strongly agree, 2  =  agree, 3  =  neutral, 
4 = disagree, and 5 = strongly disagree. Scores 1 and 2 are 

taken as a positive response of having disease and surgical 
concerns. Pain was assessed before surgery and after surgery 
by means of an 11‑point numerical rating scale (NRS); 0 for 
no pain and 10 for worst imaginable pain. The subjects were 
also explained about the potential for future development of 
PLP, SP, and PLS and were requested to report them.

Perioperatively, development of postoperative pain, use of 
regional analgesia, postoperative epidural analgesia, and 
development of infection, hematoma, and neuroma were noted.

Postoperatively, PLP, SP, and PLS were assessed by means of 
a questionnaire. The intensity of PLP and SP was evaluated 
using the 11‑point NRS. The frequency, duration, character, 
aggravating and relieving factors, analgesic requirement, and 
other treatment factors were also noted.

The risk factors thought to be associated with PLP, SP, and 
PLS were also studied, such as age, sex, preoperative pain, 
postoperative infections, seroma production, radiotherapy, 
chemotherapy, and site and level of amputation. The patients 
were assessed for depression, sleep disturbance, and anxiolytic 
intake. They were also assessed for the use of prosthesis. The 
implications of PLP, SP, and PLS on functional state of the patient 
were also assessed using the Karnofsky performance status score.

The statistical analysis
The statistical analysis was performed using Statistical Package 
for the Social Sciences SPSS (version 16, SPSS Inc., Chicago, 
Illinois, USA) for Windows. The variables were expressed as 
mean and standard deviation. The association between PLP, 
SP, and PLS with the various risk factors was analyzed by 
Chi‑square test or Fisher’s exact test. The results were later 
verified by Mann–Whitney U‑test due to skewness of the data 
and smaller number of patients experiencing PLP, SP, and PLS. 
A Bonferroni–Holm analysis was also performed at the end as 
there were multiple comparisons for PLP and PLS. For PLP, 
SP, and PLS, relative risks with odds ratios (ORs) with 95% 
confidence interval were calculated. Level of significance was 
set at P < 0.05. Regression analysis is performed for each risk 
factor to analyze the risk for development of PLP, SP, and PLS.

Results
In our study, 160 patients were recruited and 139 patients 
completed the study. Three patients had died during the 
follow‑up, four patients developed metastasis to other organs, 
three patients opted to move out of the study, four patients had 
developed pain at other sites, and seven patients were lost in 
follow‑up.

Demographic factors
Age
The mean age of the patients was 38.23  ±  1.54  years The 
prevalence of PLP, SP and PLS among various age groups are 
well described in Table 1.

Sex
More than two‑third of the patients were male (71.9%) [Table 1]. 
The risk for development of PLP and SP was low whereas for 
PLS was higher in males [Tables 2-4].
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prevalence and risk of developing PLP and SP with disease 
concern were high at 6 and 12 months, whereas the prevalence 
and risk for PLS were low [Tables 6 and 2-4].

With surgical concerns, the prevalence and risk of developing 
PLP and SP were higher at 6 and 12 months, on the other hand it 
did not have any significant impact on PLS [Tables 1 and 2-4].

Treatment‑related factors
Chemotherapy
Chemotherapy was given to only 33.8% of patients. The 
prevalence and risk of developing PLP and PLS were higher at the 
end of the study, whereas the prevalence and risk of developing 
SP were high at the early part of the study [Tables 6 and 2-4].

Radiotherapy
Radiotherapy was given to 53% of patients. The prevalence 
and the risk of developing PLP were higher with radiotherapy 
at only in the early part of the study, whereas it has no impact 
on SP [Tables 6 and 2-4].

Intraoperative factors
Anesthetic technique
The general anesthesia alone was given in 53 patients (38.1%) 
and regional anesthesia  (alone or supplemented to general 
anesthesia) was given in 86 patients  (61.8%). With general 
anesthesia, the prevalence and risk of developing of PLP were 
high and that of SP were low, whereas the risk of developing 
PLS was high till 6 months [Tables 6 and 2-4].

Postoperative factors
Postoperative analgesia
Postoperative analgesia was provided with intravenous (IV) 
opioid in 83 (59.71%) patients, whereas 55 (39.5%) patients 
received regional analgesia. In patients receiving IV opioids, 
the prevalence of PLP and PLS was found to be high 
[Table 6]. The OR for developing PLP was higher with IV 
opioid as compared to those who received regional anesthesia 
[Table 2].

Smoking
Smoking was present in almost equal number of patients 
(48.6% were smoking and 51.4 were nonsmoking) [Table 1]. 
The risk for PLP with smoking was higher at 3 and 6 months, 
for SP was high at 3 months, and for development of PLS was 
high at 12 months [Tables 2-4].

Marriage
In our study, 71.9% of patients were married. Among the 
married patients, the risk of development of PLP was high at 
3 months and of that of SP was higher at throughout the period 
of study [Tables 2 and 3].

Level of amputation
In our study, most of the amputations were at the level of 
above knee (43.1%), followed by below knee (34.88%), above 
elbow (17.9%), and below elbow (7.9%). The proximal level 
of amputation had a higher prevalence of PLP than distal level 
of amputation [Table 5].

Preoperative factors
Preoperative pain
Preoperative pain has been found in 36.67% patients. There 
was higher prevalence of PLP and PLS among the patients 
with preoperative pain, with a higher risk of the development 
of both with preoperative pain  [Tables 1,2 and 4], whereas 
there were low prevalence and low risk of development of SP 
with preoperative pain [Tables 6 and 3].

Preoperative gabapentin
Preoperatively, 61.9% of patients had received gabapentin. The 
use of preoperative gabapentin did not have any significant 
impact on the prevalence of PLP and PLS, however there was a 
decrease in prevalence and risk of development of SP in those 
patients who had used it [Tables 6 and 3].

Disease and surgical concerns
Positive disease and surgical concerns were present in almost 
half of the patients, 50.35% and 48.92%, respectively. The 

Table 1: Various demographic factors and the prevalence of phantom limb pain, sensation, and stump in relation to the 
demographic factors

Number of 
patients (%)

3 months 6 months 12 months

PLP (%) SP (%) PLS (%) PLP (%) SP (%) PLS (%) PLP (%) SP (%) PLS (%)
Age (years)

<30 47 (33.81) 20 (42.5) 7 (14.8) 11 (23.4) 22 (46.8) 8 (17) 16 (34) 20 (42.5) 6 (12.7) 18 (38.2)
31-40 35 (25.17) 13 (37.1) 6 (17.1) 15 (42.8) 18 (51.4) 8 (22.8) 15 (42.8) 13 (37.1) 7 (20) 10 (28.5)
41-50 25 (17.98) 9 (25.7) 2 (8) 6 (24) 10 (40) 4 (16) 9 (36) 11 (44) 5 (20) 5 (20)
51-60 23 (16.54) 10 (43.4) 5 (17.3) 5 (17.3) 10 (43.4) 6 (26) 10 (43.4) 11 (47.8) 4 (17.3) 9 (39.1)
>61 9 (6.47) 5 (55.5) 0 1 (11.1) 3 (27.2) 0 2 (22.2) 2 (22.2) 0 3 (33.3)

Sex
Male 102 (72.9) 39 (38.2) 14 (37.2) 77 (75.4) 41 (44.1) 19 (18.6) 41 (40.1) 39 (38.2) 16 (15.6) 37 (36.2)
Female 37 (26.4) 18 (48.64) 6 (16.2) 24 (64.8) 22 (59.4) 7 (18.9) 11 (29.7) 18 (48.6) 6 (16.21) 8 (21.6)

Married
Yes 100 (71.9) 43 (43) 16 (16) 29 (29) 45 (45) 21 (21) 39 (39) 40 (40) 18 (18) 31 (31)
No 39 (28.1) 14 (35.8) 4 (10.2) 9 (23) 18 (46.15) 5 (12.8) 13 (33.4) 17 (43.5) 4 (10.2) 14 (35.8)

Smoking
Yes 67 (48.6) 30 (44.7) 11 (16.4) 21 (31.3) 32 (47.7) 12 (17.9) 27 (40.2) 25 (37.3) 10 (14.9) 25 (37.3)
No 71 (51.4) 27 (38) 9 (12.6) 17 (23.9) 31 (43.66) 14 (20.8) 25 (35.2) 32 (45) 12 (16.9) 20 (28.1)

SP: Stump pain, PLP: Phantom limb pain, PLS: Phantom limb sensation
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Table 3: Odds ratio of various factors for stump pain

3 months 6 months 12 months

OR 95% CI OR 95% CI OR 95% CI
Sex 0.822 0.290-2.326 0.98 0.375 0.961 0.345-2.677
Married 1.667 0.52-5.34 1.858 0.629-5.19 1.921 0.606-6.087
Smoking 1.353 0.522-3.506 0.888 0.378-2.09 0.863 0.343-2.153
Radiotherapy 0.657 0.236-1.825 0.830 0.340-2.026 0.720 0.272-1.902
Chemotherapy 2.216 0.850-5.78 1.045 0.426-2.563 0.695 0.253-1.913
Infection 0.842 0.98-7.236 0.606 0.071-5.149 1.202 1.113-1.298
Anesthesia

General 0.541 0.209-1.402 1.014 0.498-2.067 1.123 0.516-2.446
Regional 1.097 0.963-1.250 0.977 0.846-1.175 0.978 0.841-1.137

Postoperative analgesia
IV opioids 1.0 0.440-2.301 0.799 0.384-1.662 0.862 0.388-1.917
Regional 0.999 0.848-1.150 1.052 0.896-1.234 1.038 0.888-1.189

Gabapentin 2.028 0.691-5.951 1.489 0.597-3.714 1.790 0.653-4.908
Neuroma 0.842 0.098-7.236 0.606 0.071-5.149 0.748 0.087-6.403
Preoperative pain 0.918 0.341-2.472 0.724 0.29-1.807 0.6 0.219-1.647
Postoperative pain 2.174 0.742-0.373 1.297 0.532-3.161 0.936 0.37-2.366
Use of prosthesis 1.245 0.482-3.214 1.524 0.647-3.587 1.250 0.502-3.111
Disease concerns 0.778 0.3-2.014 1.188 0.505-2.791 1.906 0.744-4.887
Surgical concerns 0.832 0.321-2.154 1.275 0.542-2.997 2.045 0.796-5.235
Depression 1.1217 0.43-3.443 1.628 0.691-3.83 0.56 0.178-1.797
Sleep disturbance 1.886 0.719-4.946 0.46 0.181-1.192 1.009 0.379-2.683
OR: Odds ratio, CI: Confidence interval, IV: Intravenous

Table 2: Odds ratio for phantom limb pain

3 months 6 months 12 months

OR 95% CI OR 95% CI OR 95% CI
Sex 0.653 0.306-1.395 0.458 0.213-0.986 0.653 0.306-1.395
Married 1.347 0.627-2.894 0.955 0.454-2.006 0.863 0.408-1.824
Smoking 1.403 0.710-2.775 1.11 0.568-2.174 0.680 0.343-1.348
Radiotherapy 1.329 0.664-2.66 0.997 0.501-1.984 1.034 0.516-2.073
Chemotherapy 0.844 0.411-1.731 1.095 0.541-2.216 1.256 0.617-2.559
Infection 2.532 0.58-11.05 3.895 0.759-20.02 2.532 0.580-11.05
Anesthesia

General 1020 0.516-2.073 1.217 0.847-1.750 1.098 0.733-1.643
Regional 0.986 0.678-1.535 0.844 0.608-1.171 0.936 0.70-1.253

Postoperative analgesia
IV opioids 1.405 0.943-2.092 1.415 0.984-2.034 1.217 0.814-1.819
Regional analgesia 0.782 0.578-1.060 0.740 0.529-1.035 0.871 0.650-1.167

Perioperative 
gabapentin

0.752 0.76-1.506 0.887 0.446-1.762 1.246 0.618-2.519

Neuroma 2.532 0.532-11.05 9.375 1.12-78.39 2.532 0.58–11.05
Preoperative pain 2.825 1.385-5.762 4.069 1.956-8.464 1.683 0.836-3.389
Use of prosthesis 2.383 1.193-4.760 4.008 1.972-8.142 2.383 1.193-4.760
Postoperative pain 31.2 8.971-108.50 30.09 9.818-92.224 8.225 3.459-19.55
Disease concerns 0.816 0.415-1.606 1.303 0.667-2.544 1.672 0.845-3.309
Surgical concerns 1.014 0.516-1.993 1.629 0.831-3.192 1.450 0.735-2.859
Depression 3.86 1.748-8.524 4.89 2.35-10.17 5.41 2.381-12.31
Sleep disturbance 21.429 8.284-55.431 3.068 1.521-6.190 3.441 1.633-7.25
OR: Odds ratio, CI: Confidence interval, IV: Intravenous

Neuroma
Neuroma occurred in about 8 (5.75%) patients. The prevalence 
and risks of developing PLP with neuroma were high. With 

neuroma, the prevalence and risks of developing PLS were 
high throughout the study period whereas that of SP were 
low [Tables 2-5].
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Table 4: Odds ratio of various factors for phantom limb sensations

3 months 6 months 12 months

OR 95% CI OR 95% CI OR 95% CI
Sex 1.668 0.741-3.757 0.629 0.28-1.413 2.063 0.855-4.978
Married 0.734 0.310-1.738 0.782 0.359-1.702 0.802 0.368-1.749
Smoking 0.69 0.326-1.461 0.857 0.429-1.792 1.423 0.694-2.921
Radiotherapy 1.261 0.578-2.75 0.755 0.373-1.526 0.850 0.407-1.77
Chemotherapy 0.711 0.328-1.542 0.944 0.458-1.949 1.494 0.713-3.131
Infection 0.409 0.263-0.872 0.578 0.138-2.418 0.282 0.034-2.368
Anesthesia

General only 1.203 0.989-1.463 1.391 0.910-2.126 0.895 0.540‑1.484
Regional 0.580 0.307-1.094 0.811 0.61-1.079 1.053 0.835‑1.329

Postoperative analgesia
IV opioids 0.965 0.780-1.194 0.878 0.669-1.152 0.862 0.517‑1.438
Regional 1.098 0.635-1.895 1.240 0.803-1.913 1.076 0.851‑1.345

Gabapentin 1.081 0.503-2.324 2.22 1.094-4.513 0.676 0.328-1.396
Neuroma 1.409 1.263-1.572 0.336 0.077-1.468 1.271 0.290-5.572
Preoperative pain 1.255 0.340-1.564 1.078 0.435-1.802 0.806 0.382-1.699
Postoperative pain 3.492 1.564-7.795 1.615 0.985-2.648 1.988 0.928-4.260
Use of prosthesis 1.499 0.709-3.170 1.965 0.980-3.944 1.236 0.606-2.522
Disease concerns 0.717 0.413-1.244 0.668 0.429-1.04 0.409 0.196-0.882
Surgical concerns 0.759 0.437-1.318 0.895 0.6-2.376 0.767 0.376-1.565
Depression 2.342 1.048-5.233 1.47 0.733-2.961 1.394 0.635-3.063
Sleep disturbance 3.37 1.547-7.375 1.40 0.699-2.814 1.30 0.612-2.763
OR: Odds ratio, CI: Confidence interval, IV: Intravenous

Table 5: Various intra‑and post‑operative fact and the prevalence of phantom limb pain, stump pain and phantom limb 
sensation in relation to the intra‑and post‑operative factors

Number of 
patients

3 months 6 months 12 months

PLP (%) SP (%) PLS (%) PLP (%) SP (%) PLS (%) PLP (%) SP (%) PLS (%)
Infection

Yes 8 (5.8) 5 (70) 1 (12) 1 (12) 6 (75) 1 (12) 4 (50) 5 (62.5) 0 1 (12)
No 131 (94.6) 52 (39.69) 19 (14.5) 37 (29) 57 (43.5) 25 (19) 48 (36.6) 52 (39.6) 22 (16.7) 44 (33.5)

Level of amputation
Above knee 60 (43.1) 26 (43.3) 9 (15) 20 (33.3) 30 (50) 12 (20) 24 (40) 27 (45) 10 (16.1) 16 (26.6)
Below knee 43 (30.9) 15 (34.8) 7 (16.27) 9 (20.9) 15 (34.8) 8 (18.6) 11 (25.58) 12 (27.9) 7 (16.2) 15 (34.8)
Above elbow 25 (17.9) 13 (52) 3 (12) 6 (24) 14 (56) 3 (12) 13 (52) 14 (56) 2 (8) 11 (44)
Below elbow 11 (7.9) 4 (36.36) 3 (27.27) 1 (9) 3 (27.2) 4 (36.3) 3 (27.27) 4 (36.36) 3 (27.27) 3 (27.27)

Neuroma
Yes 8 (5.7) 5 (62.5) 1 (12.5) 0 1 (12.5) 0 5 (62.5) 5 (62.5) 1 (12.5) 3 (37.5)
No 131 (94.2) 52 (39.6) 19 (14.5) 38 (29) 25 (19) 26 (18.7) 47 (35.8) 52 (39.6) 21 (22.1) 42 (32)

Postpain
Yes 84 (60.4) 54 (64.2) 15 (17.8) 32 (38) 59 (70) 17 (20.2) 37 (44) 49 (58.3) 13 (15.4) 32 (38)
No 55 (39.5) 3 (5.4) 5 (9) 6 (10.9) 4 (7.2) 9 (16.3) 15 (27.2) 8 (14.5) 9 (16.3) 13 (23.6)

Anesthesia
General anesthesia only 53 (38.1) 22 (41.5) 5 (9.4) 10 (18.8) 27 (50) 10 (18.8) 24 (45.2) 23 (43.39) 9 (16.9) 16 (30.1)
Regional anesthesia 
(alone or supplemented)

86 (61.8) 35 (40.6) 15 (17.4) 28 (32.5) 36 (41.8) 16 (18.6) 28 (32.5) 34 (39.5) 13 (11.6) 29 (33.7)

Postoperative analgesia
Epidural 55 (39.56) 27 (49) 8 (14.5) 16 (29) 30 (54.5) 23 (41.8) 23 (41.8) 25 (45.4) 8 (14.5) 16 (29)
IV opioids 83 (59.71) 29 (34.9) 12 (14.4) 22 (26.5) 32 (38.5) 28 (33.7) 29 (34.9) 31 (37.3) 14 (16.8) 29 (34.9)

Use of prosthesis
Yes 63 (45.32) 33 (52.3) 10 (15.8) 20 (31.7) 40 (63.4) 14 (22.3) 24 (38) 33 (52.3) 11 (17.4) 22 (34.9)
No 76 (54.67) 24 (31.5) 10 (13.1) 18 (23.6) 23 (30.2) 12 (15.7) 23 (30.2) 24 (31.5) 11 (14.4) 23 (30.2)

SP: Stump pain, PLP: Phantom limb pain, IV: Intravenous, PLS: Phantom limb sensation
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Table 6: Various preoperative factors and the prevalence of phantom limb pain, sensation, and stump in relation to the 
preoperative factors

Number of 
patients

3 months 6 months 12 months

PLP (%) SP (%) PLS (%) PLP (%) SP (%) PLS (%) PLP (%) SP (%) PLS (%)
Chemotherapy

Yes 47 (33.8) 18 (38.2) 10 (21.2) 15 (31.9) 22 (46.8) 9 (19.1) 18 (38.2) 21 (44.6) 6 (12.7) 18 (38.2)
No 92 (66.2) 39 (42.39) 10 (10.8) 23 (25) 41 (44.5) 17 (18.4) 34 (36.9) 36 (39.1) 16 (17.3) 27 (29.3)

Radiotherapy
Yes 53 (38.12) 24 (45.2) 6 (11.3 13 (24.5) 24 (45.2) 9 (16.9) 22 (41.5) 22 (41.5) 7 (13.2) 16 (30.1)
No 86 (61.87) 33 (38.37) 14 (16) 25 (28.7) 39 (44.8) 17 (19.7) 30 (34.8) 35 (40.6) 15 (17.4) 29 (33.4)

Preoperative gabapentin
Yes 86 (61.9) 33 (38.3) 15 (17.4) 23 (26.7) 38 (44.1) 18 (20.9) 26 (30.2) 37 (43) 16 (18.6) 25 (28.7)
No 53 (38.1) 24 (45.2) 5 (9.4) 15 (28.3) 25 (47.1) 8 (15) 26 (30.2) 20 (24) 6 (11.3) 20 (37.7)

Preoperative pain
Yes 51 (36.6) 29 (56.8) 7 (13.7) 16 (31.3) 34 (66.7) 8 (15.6) 20 (39.2) 25 (49) 6 (11.7) 15 (29.4)
No 88 (63.3) 28 (31.8) 13 (14.7) 22 (25) 29 (52.7) 18 (31) 32 (36.3) 32 (36.3) 16 (18.1) 30 (34)

Disease concerns
Yes 70 (50.3) 27 (38.5) 9 (12.8) 16 (22.8) 34 (48.5) 14 (20) 21 (30) 33 (47.1) 14 (20) 16 (22.8)
No 69 (49.6) 30 (43.4) 11 (15.9) 22 (31.8) 29 (42) 12 (17.3) 31 (44.9) 23 (33.3) 8 (11.5) 29 (42)

Surgical concerns
Yes 68 (48.9) 28 (40.5) 9 (13.2) 16 (23.5) 35 (51.4) 14 (20.5) 24 (35.2) 31 (45.5) 14 (20.5) 20 (29.4)
No 71 (51) 29 (40.8) 11 (15.4) 22 (30.9) 28 (39.4) 12 (16.9) 28 (39.4) 26 (36.6) 8 (11.2) 25 (35.2)

SP: Stump pain, PLP: Phantom limb pain, PLS: Phantom limb sensation

Infection
Infection occurred in only eight patients. The prevalence and 
risk of developing PLP with infection were high whereas that 
of SP and PLS were low [Tables 2-5].

Postoperative severe pain
Postoperative severe pain  (NRS  >6) had occurred in 
84 (60.43%) patients. The prevalence and the risk of developing 
PLP, SP, and PLS were higher with severe postoperative pain 
[Tables 2-5].

Use of prosthesis
The prosthesis was used by 63 (45.32%) patients and it had 
resulted in higher prevalence and risks of developing PLP, SP, 
and PLS [Tables 2-5].

Phantom limb pain
The prevalence and average intensity of the PLP remained 
almost same in the study [Table 7 and Figures 1 and 2].

The time of onset, resolution, and increase and decrease of 
intensity of pain intensity are described in Table 8.

The PLP was aggravated and relieved by various factors which 
are well described in Table 9.

The frequency and duration of PLP are well described in 
Tables 10 and 11.

In our study, only 23 patients had PLP in whole limb, but in 
them, there was gradual decrease in the area of the limb in 
about 18 patients and most of them felt that there was limb 
shortening.

In our study, 56, 63, and 57 patients were taking anticonvulsants 
such as gabapentin, with nearly 40%–50% relief of pain. While 
about 55, 29, and 15 patients were on strong opioid at 3, 6, and 

12 months with nearly 30%–40% relief (of them, in 14 patients in 
whom the opioid were started within a week got the maximum 
benefit of 60%–70%, while in rest of patients in whom it was 
started late got moderate benefit). The daily opioid dose of 
in oral morphine equivalent had decreased from 72 ± 35.49 
mg/day to 47.58  ±  13.66mg/day and 46  ±  15.492 mg/day 
at 6 and 12 months, respectively. Tramadol was used in 21, 
20, and 18 patients at 3, 6, and 12 months, with pain relief 
up to 30%–40%. The nonsteroidal anti‑inflammatory drugs 
were taken by 62, 62, and 57 patients at 3, 6, and 12 months, 
respectively. In three patients with neuroma, stump revision 
was done [Table 12].

PLP with stump pain and phantom limb sensation
Among the patients with PLP, SP was present in 10, 12, and 
8 patients, while PLS was present in 27  (47.36%), 33, and 
23 patients at 3, 6, and 12 months, respectively. The OR for 
developing SP and PLS with PLP was high.

Stump pain
The prevalence of SP remained low and constant throughout 
the study period [Table 1 and Figure 2]. There was significant 
decrease in pain intensity (NRS) with time  [Table  1 and 
Figure 1]. There were neuropathic features such as allodynia 
and hyperalgesia. The characteristics, frequency, and duration 
of SP are well described in Tables 10‑12.

Phantom limb sensation
The prevalence, frequency, and duration are well described in 
Tables 1, 10, and 11 [Figure 2].

In about 61.7% patients, the PLS occurred in the distal part 
of the limb, while in about 17.3% patients, it occurred near 
the proximal part, and in the rest of the patients, it occurred 
in the whole limb.
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Table 9: Characteristics factors for phantom limb pain

Aggravating factors Number of patients Relieving factors Number of patients Description of pain Number of patients
Morning 34 Heat 23 Shooting 34
Rubbing against clothes 18 Rubbing against 

clothes
17 Stabbing 23

Prosthesis use 31 Pressure 16 Burning 21
Walking 12 Cold 28 Squeezing 24
Cold weather 7 Exercise 24 Boring 12
Exercise 14 Scratching 26 Throbbing 36

Table 10: Frequency of phantom limb pain, stump pain, and phantom limb sensation during the various period

PLP SP PLS

3 months 
(%)

6 months 
(%)

12 months 
(%)

3 months 
(%)

6 months 
(%)

12 months 
(%)

3 months 
(%)

6 months 
(%)

12 months 
(%)

Continuous 0 0 0 12 (8.63) 10 (7.19) 11 (7.91) 0 0 0
Days 55 (39.5) 55 (39.5) 39 (28) 8 (5.7) 14 (10.07) 11 (7.91) 36 (25.89) 40 (28.77) 36 (25.89)
Week 2 (1.43) 7 (5.03) 18 (12.9) 0 0 0 2 (1.43) 12 (8.63) 7 (5.03)
Month 0 0 0 0 0 0 0 2 (1.43) 2 (1.43)
PLP: Phantom limb pain, PLS: Phantom limb pain, SP: Stump pain

Table 11: The duration of phantom limb pain, stump pain, and phantom limb sensation during the various period

PLP SP PLS

3 months 
(%)

6 months 
(%)

12 months 
(%)

3 months 
(%)

6 months 
(%)

12 months 
(%)

3 months 
(%)

6 months 
(%)

12 months 
(%)

Continuous 0 0 0 12 (8.63) 10 (7.19) 11 (7.91) 0 0 0
>10 min 19 (13.66) 23 (16.54) 12 (8.63) 2 (1.43) 3 (2.15) 2 (1.3) 15 (10.79) 5 (3.59) 20 (14.38)
10-20 min 11 (7.91) 16 (11.51) 22 (15.82) 1 (0.71) 2 (1.43) 3 (2.15) 9 (6.47) 33 (23.74) 11 (7.91)
>20 min 18 (12.94) 14 (10.07) 15 (10.79) 2 (1.43) 3 (2.15) 2 (1.43) 8 (5.75) 10 (7.19) 6 (4.31)
>60 min 9 (6.47) 10 (7.19) 8 (5.75) 5 (3.59) 8 (5.75) 4 (2.87) 6 (4.31) 4 (2.87) 8 (5.75)
PLP: Phantom limb pain, PLS: Phantom limb sensation, SP: Stump pain

Table 8: The onset, resolution, and increase and decrease in pain intensity of phantom limb pain with time

First postoperative day First week 1 week to 1 month 1-3 months 3-6 months 6-12 months
Onset 17 18 5 17 18 9
Resolution 12 15
Increase in intensity 18 12
Decrease in intensity 9 14

Table 7: The prevalence of phantom limb pain, stump 
pain, phantom limb sensation, depression, sleep 
disturbance along with visual analog scale of phantom 
limb pain, stump pain at 3, 6, and 12 months

3 months (%) 6 months (%) 12 months (%)
PLP 57 (41) 63 (45.3) 57 (41)
SP 20 (14.4) 26 (18.75) 22 (15.8)
PLS 38 (26.57) 52 (37.1) 45 (32.4)
PLP NRS 4.63±2.225 4.79±2.322 4.63±2.225
SP NRS 7.00±1.257 4.81±2.350 3.59±1.593
Depression 37 (26.61) 56 (40.28) 37 (26.61)
Sleep disturbance 45 (32.37) 57 (41.0) 44 (31.65)
NRS: Numerical rating scale, SP: Stump pain, PLP: Phantom limb pain, 
PLS: Phantom limb sensation

PLS was observed in 47.3% and 52.3%  patients with PLP, at 
3, 12, and 6 months and the risk of developing PLS was very 
high among the patients with PLP.

The PLS may be kinetic (25 patients), kinesthetic (49 patients), 
or superadded sensation (12 patients). At the end of 12 months, 
about 32.37% of patients felt that gradually their sensation of 
limbs has become proximal (telescoping).

Psychological factors
Depression and sleep disturbance
The prevalence and risk of developing PLP, SP, and PLS with 
depression are high. The sleep disturbance leads to higher 
prevalence of PLP and PLS, where the prevalence and risk 
of developing SP are low  [Tables  13 and 14]. The risk of 
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Table 13: The relationship between depression and sleep disturbance with phantom limb pain, stump pain, and phantom 
sensation

PLP SP PLS

3 months 
(%)

6 months 
(%)

12 months 
(%)

3 months 
(%)

6 months 
(%)

12 months 
(%)

3 months 
(%)

6 months 
(%)

12 months 
(%)

Depression 24 (42.1) 38 (60.1) 26 (45.61) 6 (30) 13 (50) 4 (18.18) 15 (39.47) 24 (46.15) 14 (31.11)
Sleep disturbance 38 (66.67) 35 (55.55) 27 (47.36) 9 (45) 7 (26.92) 7 (31.81) 20 (52.63) 24 (46.15) 16 (35.55)
PLP: Phantom limb pain, PS: Phantom limb sensation, SP: Stump pain

Table 12: Number of patients on medications and their 
average dose

3 months 6 months 12 months
Number of 
patients on 
morphine

55 29 15

Morphine 
dose (mg/day)

72±35.49 47.58±22.91 46±15.492

Number of 
patients on 
NSAID

62 62 57

Number of 
patients on 
gabapentin

56 63 57

Gabapentin 
dose (mg/day)

625.00±230.612 592.06±213.497 631.57±193.795

Number of 
patients on 
TCA

26 21 18

Number of 
patients on 
SSRI

16 15 16

SSRI: Serotonin reuptake inhibitors, TCA: Tricyclic antidepressant, 
NSAIDS: Nonsteroidal anti‑inflammatory drug
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Figure 1: The pain intensity in numerical rating scale of phantom and stump pain with time.

developing PLP and PLS with depression is found to be low 
[Tables 3,4,7].

Performance status
The performance status improves in cancer amputees over a 

period of 1 year and it is significantly worse in patients with 
both PLP and SP (P < 0.05) [Table 15].

Discussion

Prevalence of PLP
In our study, we had found a higher prevalence of PLP among 
the amputated cancer patients. Our prevalence was 41% at 
3 and 12 months and 45.3% at 6 months. The few other studies 
done in cancer patients had also found higher prevalence of 
PLP in the range of 46.7%–76%.[25‑27]

The previous studies have also shown very higher incidences 
(49%–88%) [Table 16].[2] However, in two recent studies done in 
Asian population in Singapore and African traumatic amputees 
had showed lower incidence of 25% and 32.5%, respectively.[3,4] 
There was PLP in 68% of the amputees (19 out of 28) in 
landmine accident survivors in Cambodia and Kurdistan.[5]

In our study, the prevalence remained almost static throughout 
the period of study, which was similar to earlier prospective 
studies.[15,16] Some earlier studies also found that the PLP 
improves with time and even disappears.[19,42]

There was increase in PLP in about 18 and 12 patients at 6 
and 12 months. Interestingly, one previous case report found 
that the increase in PLP was consistent with local cancer 
recurrence.[43] However, in our study, we did not recorded the 
cancer stage at the time of increase in PLP.
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Figure 2: The number of patients with phantom pain, stump pain and phantom sensation with time.

Table 14: Risk of developing depression and sleep 
disturbance with phantom limb pain, stump pain, and 
phantom sensation

Time Depression Sleep disturbance

OR 95% CI OR 95% CI
PLP 3 months 3.860 1.748-8.524 21.429 8.284-55.431

6 months 4.898 2.358-10.174 3.068 1.521-6.19
12 months 5.413 2.381-12.311 3.441 1.633-7.25

SP 3 months 1.217 0.430-3.493 1.886 0.719-4.946
6 months 1.628 0.691-3.837 0.464 0.181-1.192
12 months 0.566 0.178-1.797 1.009 0.379-2.683

PS 3 months 2.342 1.048-5.233 3.378 1.547-7.375
6 months 1.473 0.733-2.961 1.403 0.699-2.814
12 months 1.394 0.635-3.03 1.3 0.612-2.763

OR: Odds ratio, CI: Confidence interval, PLP: Phantom limb pain, PS: 
Phantom sensation, SP: Stump pain

Onset of PLP
In our study, PLP started as early as the next postoperative 
day in 33.34% of patients and within 1  week in 35% of 
patients. Various previous studies have also found early 
onset on PLP within a few days after surgery in most of the 
patients.[15,18,31,32,36]

Frequency of PLP
PLP was constant in nature in about six patients, whereas in 
rest of the patients, it occurred either as a few episodes per 
day or per week. Kooijman et al. also found that nine out 
of 37 PLP had constant PLP, whereas other had intermittent 
PLP occurring as a few episodes per day or week.[14] In 
an Asian study in Singapore, the PLP was constant in 8% 
and intermittent daily in 42% of patients.[3] Jensen et  al. 
also found that PLP was constant in 47% of patients and 
intermittent daily in 35% of patients.[19] Two previous studies 
by Wartan et al. and Nikolajsen et al. also reported similar 
findings.[15,16,18]

Character of PLP and stump pain
The PLP and SP were found to be sharp, tingling, shooting, 
stabbing, throbbing, and aching in character; most of them 
have more than two types of pain, which is similar to previous 
studies by Ehde et al. and Jensen et al [Tables 9 and 17].[17,18]

Aggravating and relieving factors
The PLP and SP were aggravated or relieved by various factors 
such as in the morning, by rubbing against clothes, by wearing 
prosthesis, exercise, walking, cold weather, application of 
heat, and pressure and scratching. Earlier studies have also 
found that rest, heat, a firm pressure applied to the stump, 
use of prosthesis and distraction, changes in weather, chronic 
problems with the prosthesis, mental stress, fatigue, intestinal 
and back problems, acute stump problems lead to increase 
in PLP.[15‑17,19‑23] Weiss et  al. found that prosthesis use had 
decreased the development of PLP.[44]

Preoperative factors
There was high prevalence of PLP among the patients with 
preoperative pain, which was similar to earlier studies.[28, 35,45] 
Interestingly, a few other studies also showed contradicting 
results.[2,14,29] The PLP was similar in character to preamputation 
pain in nearly more than 30% of patients.[19,46]

Patient with postoperative complications as in infection, 
neuromas have a higher risk of developing PLP throughout the 
period of the study, whereas these complications resulted in 
increased risk of development of SP and PLS occasionally. There 
was a strong association between neuroma and PLP at 3 and 
12 months, not at the 6 months. However, in an earlier study by 
Lacoux et al., they did not find any association between them.[4]

Level of amputation and PLP
There was increased prevalence of PLP among the patients with 
proximal level of amputations as compared to the distal ones. 
Previous studies had shown a very high prevalence of 68%–88% 
with hemipelvectomy and 40%–88% with hip disarticulation.[2,47]
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Table 16: The incidence of phantom limb pain as found 
in various earlier studies

Year Authors Patients Incidence
1941 Riddoch[28] 50
1948 Henderson and Smyth[29] 300 4
1969 Appenzeller and Bicknell[30] 34 56
1973 Parkes[31] 46 61
1978 Carlen et al.[32] 73 67
1983 Jensen et al.[18] 58 72
1983 Sherman et al.[33] 764 85
1985 Wall et al.[2] 25 88
1991 Pohjolainen[34] 124 59
1994 Houghton et al.[35] 176 78
1995 Krane and Heller[36] 24 83
1997 Montoya et al.[23] 32 50
1997 Wartan et al.[16] 526 55
1997 Nikolajsen et al.[15] 56 75
1998 Wilkins et al.[37] 33 49
2000 Kooijman et al.[14] 72 51
2002 Lacoux et al.[4] 40 32.5
2008 Schley et al.[38] 65 44.6
2005 Ephraim et al.[39] 913 79.9
2002 Alamo Tomillero[40] 53 26
2001 Gallagher et al.[41] 69.2
2000 Ehde et al.[17] 255 72
1994 Houghton et al.[35] 82

Table 15: Performance status  (Karnofsky performance status score) at baseline and postoperative period and with the 
presence of phantom limb pain, stump pain, and phantom limb sensation

Total mean 
KP score

KP score in patients in 
relation to PLP

KP score in patients in 
relation to SP

KP score in patients in 
relation to PS

PLP 
present

PLP absent SP present SP absent PLS 
present

PLS absent

At baseline 65.61±12.5 ‑ ‑ ‑ ‑ ‑ ‑
3 weeks 69.06±12.62 64.56±13.23 69.76±10.42 71.50±13.48 68.66±12.48 68.68±12.98 69.21±12.98
3 months 70.72±12.72 66.67±12.70 74.08±11.79 69.65±12.16 75.38±14.20 69.23±13.11 71.61±12.47
6 months 71.44±12.99 68.95±13.32 73.17±12.55 70.42±12.55 76.82±14.27 69.11±13.45 72.55±12.69
PLS: Phantom limb sensation, SP: Stump pain, KP: Karnofsky performance status, PLP: Phantom limb pain, PS: Phantom limb sensation

Table 17: The characteristics of stump pain

Characteristics Number of patients
Aching 11
Hot‑burning 5
Stabbing 2
Tingling 7
Throbbing 2
Boring 8
Shocking 7

Anesthesia and PLP
The risk of developing PLP and SP was greater with general 
anesthesia. Risk of developing PLS was higher with general 
anesthesia till 6 months, and after that, risk was greater with 
regional anesthesia. Interestingly in a recent study, Sahin et al. 

also found that anesthetic technique had no effect in the 
development of PLP, SP, and PLS.[24] In addition, a few other 
previous studies could not come find any relationship between 
PLP and epidural analgesia.[48-51]

Duration of PLP
The duration of PLP was  <1  h in most of the patients 
(about 85% throughout the study period). However, in one 
earlier study by Sherman et al., they found that the duration 
of PLP was <1 h in only 20% of patients.[19]

Prevalence of stump pain
The prevalence of SP was lower and remained almost 
static (14.4%, 18.75%, and 15.8% at 3, 6, and 12  months, 
respectively) whereas previous studies have reported a higher 
prevalence between 32% and 93% [Table 18].[16,39,41,52-55]  
Interestingly, in one African study, the traumatic amputees had 
incidence of up to 100%.[4] However, another two recent study 
showed little higher incidence of SP of up to 39% and 61.5% 
[Table 18].[3,38] With the SP, there was higher occurrence of 
neuropathic features such as allodynia and hyperalgesia in our 
study, which was similar to previous studies.[14,15,18,21]

Prevalence of phantom limb sensation
PLS was very high at 3 months with a prevalence of 71.2%, 
which gradually decreased to 37.1% and 32.4% at 6 and 
12  months, respectively. Previous studies have reported a 
prevalence of 63%–90% [Table 18].[3,21] The PLS was found to 
be very high among the African traumatic amputees (92.5%) 
and another Asian study had also reported a high incidence 
of 63% [Table 18].[3,4] Another recent study reported a similar 
incidence of 53.8% [Table 18].[38]

In our study, there was no change in the intensity of the PLP 
with time, whereas the intensity has decreased significantly 
for SP after 3 months.

Relationship of PLP with stump pain and phantom limb 
sensation
There was higher risk of developing SP and PLS among 
the patients with PLP, which is similar to earlier study by 
Sherman et al. and Sin et al.[3,19]

Phantom limb sensation and telescoping
The PLS in the distal part of the limb gradually approached the 
residual limb with time (telescoping) in 45 (32.37%) patients, 



Ahmed, et al.: Prevalence of phantom limb pain, stump pain, and phantom sensation

Indian Journal of Palliative Care  ¦  Volume 23  ¦  Issue 1  ¦  Jan‑Mar 201734

•	 For analysis of prevalence of phantom phenomenon, 
longer follow‑up may be needed

•	 Preventive measures are not analyzed in this study
•	 Impact of phantom phenomenon on the quality of life was 

not analyzed
•	 The study was done among the cancer patients, and the 

role other factors in phantom phenomenon among the 
traumatic amputees, in gangrene, etc., may be different

•	 In addition, no imaging studies such as functional MRI 
were not done.

Conclusion

The prevalence of PLP and PLS was found to be higher 
among the amputated cancer patients, whereas prevalence of 
SP was found to be lower. The PLP and PLS were found to be 
higher among the patients with preamputation pain, smoking, 
chemotherapy, receiving general anesthesia, receiving IV 
opioid postoperative analgesia, proximal level of amputation, 
patients developing neuroma, infection and severe immediate 
postoperative pain. The presence of PLP also increases the 
risk of developing SP and PLS. Further, PLP and PLS had led 
to increased incidence of sleep disturbance and depression 
among the amputees.
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