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Introduction
Bone metastases are a major complication of many 
solid tumors like prostate, lung, and breast cancers.[1,2] 

Although bone metastases are often clinically silent to 
start with, they may lead to serious sequelae such as pain, 
fractures, and hypercalcemia.[3] Most patients experiencing 
bone pain eventually require opiates, which can 
significantly alter the patient’s quality of life  (QoL). The 
treatment options for painful bone metastases include 
analgesics, bisphosphonates, surgical intervention and 

radiotherapeutic treatments, including external beam 
radiation therapy  (EBRT), hemibody irradiation  (HBI), 
and radiopharmaceuticals.[4,5] For uncomplicated bone 
metastases, a non‑surgical approach like EBRT is arguably 
the most commonly used therapeutic modality. The 
goal of palliative radiotherapy for bone metastases is to 
rapidly improve the QoL of patients. The most desirable 
treatment should be clinically efficacious, minimally toxic, 
time‑efficient, and cost‑effective. Different radiotherapy 
regimens, including single‑fraction and multiple‑fraction 
regimens, are used.[6‑9] Multiple randomized trials have 
demonstrated the equivalence of single‑fraction and 
multiple‑fraction palliative radiotherapy.
The present study was undertaken to prospectively evaluate 
the usefulness of wide field radiotherapy  (hemi body) for 
pain palliation in wide‑spread diffuse bone metastases and to 
find out its relative usefulness over other measures currently 
available for pain management in terms of logistics, patient 
comfort, and cost‑effectiveness in a resource‑poor set up.

Materials and Methods
The study was conducted between March 2007 and 
December 2010 at the Department of Radiotherapy, 
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Abstract
Background: The primary aim of this prospective non‑randomized study was to evaluate the effect of hemi‑body irradiation (HBI) 
on pain and quality of life in cancer patients with extensive bone metastases. The secondary aim was to evaluate side‑effects and 
cost‑effectiveness of the treatment. Materials and Methods: Between March 2008 and December 2010, a total of 23 (male = 14, 
female = 9, median age = 60 years) diagnosed cases of metastatic cancer patients (prostate = 11, breast = 6, and lung = 6) received 
HBI, which was delivered as lower (n = 7) (dose = 8 Gy), upper (n = 8) (dose = 6 Gy), or sequential HBI (n = 8) with a Telecobalt 
unit (Theratron 780C). Among them, one lung cancer patient died at 2 months and one prostate cancer patient defaulted after 
the second follow‑up. Thus, 21 patients (male = 13, female = 8, median age = 65 years) (prostatic cancer = 10, breast cancer = 6, 
and lung cancer = 5) were followed up for a minimum of 6 months. Evaluations were performed before and at 2, 4, 8, 16, and 
24 weeks after treatment. Pain evaluation was done by Visual Analogue Scale (VAS), Verbal Rating Scale (VRS), Percentage of Pain 
Relief (PRR), and Global Pain Score (GPS). Toxicity was assessed by CTC v‑3 toxicity scores in the medical record. Assessment of 
oral morphine consumption was done before and after radiation using paired t‑test, and correlation analysis was also done with 
decrease of morphine consumption and reduction of pain score using statistical analysis. Results: Response (control of pain) was 
partial (PR) in 67% and complete (CR) in 22% of patients. For most patients, the pain control lasted throughout the follow‑up 
period (6 months). From 66.66% patients requiring 13 or more Morphine (10 mg) tablets per day prior to HBI, none of the patients 
required to consume 13 or more Morphine (10 mg) tablets per day following HBI, which was correlated with significant reduction 
in various pain scores (P < 0.05). One way ANOVA with Dunnett’s Multiple Comparison Test (P < 0.05) was significant in VAS score 
changes, VRS score changes, PPR score changes, and GPS score changes. Along with the decrease in morphine tablets, the Linear 
Correlation of various scales for pain reduction like VAS, VRS, PPR, and GPS were significant.  As such, the quality of life was better 
due to decreased pain and also, a decrease in the dose of analgesics. Grade 1 and 2 hematological toxicity and grade 1 diarrhea 
were observed as common side‑effects.  The average total cost of treatment including hospital stay, medicines, and radiation charges 
was around INR 400.00. Conclusion: This study shows that hemibody irradiation is not only an effective modality for palliation 
of severe bone pain in advanced cancer cases but also economical, involves short hospital stay, with acceptable side‑effects, utilizes 
the simple Telecobalt machine, and is less cumbersome in comparison to other currently available pain palliation methods like oral 
morphine and radiopharmaceuticals.
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Medical College, Kolkata. The study was prospective in 
nature, but no randomization was done. Clearance from 
institutional ethics committee was obtained. All patients 
were diagnosed cases of cancer with multiple skeletal 
metastases and had received all systemic forms of therapy 
including chemotherapy and/or hormone therapy and/or 
biologic therapy. All cases were on analgesic treatment 
according to the WHO analgesic ladder and were already 
on oral morphine. Patients were selected in all diagnosed 
cases of primary cancer having histopathological and/or 
radiological suggestion of widespread bone metastases, 
with  (Inclusion criteria) Karnofsky Performance Status 
≥60, pain not controlled by analgesic therapy, and 
baseline hemogram within normal limits  (Hb  >  10  g/dl; 
TLC  >  3500/µl; Platelet count  >  100,000/µl). Exclusion 
criteria included unconscious, uncooperative or very poor 
performance status patients with or without presence of 
bed sore, ulceration at the intended area of interest of 
radiation, compromised liver and renal function, history 
of recent prior radiation within 6  months to the intended 
site of radiation, and presence of any cord compression, 
neuropathy, Superior Vena Cava Obstruction  (SVCO), 
pathological fracture or brain metastasis. Liver function 
test, urea, creatinine, BUN, and complete blood 
count  (CBC) were checked at every visit. Any form of 
chemotherapy, hormone therapy, or biologic therapy was 
withheld prior to radiation. Informed consent was taken 
after verbally explaining about the procedure to patients 
and their family members. No explanation was given about 
the possible benefits so as not to involve any bias during 
assessment of pain post‑treatment.
All patients were admitted, and they received anti‑emetic 
premedication prior to radiation. After radiation, they also 
received anti‑emetics  (ondansetron tablets/injections 4‑8 mg 
for two to three times/day) and hydration.
All patients were treated with HBI by Co 60 machine 
(Theratron 780 C, Theratronics International, Ontario, 
Canada). They received either upper HBI  (UHBI) or 
lower HBI (LHBI) or both. The field borders were kept 
as follows‑  for UHBI, the superior border was kept at the 
angles of mandible extending over the chin, the inferior 
border was kept at the midpoint of umbilicus. For LHBI, 
the superior border corresponded to match the lower 
border of the UHBI and the inferior border was kept 
just below the knee. The lateral borders were kept 2  cm 
away from the lateral margin of the body. All cases were 
treated by anterior  –  posterior portals by extended SSD 
method. CBC was checked at 4 days, 2 weeks, and then at 
4  weekly intervals for 3  months post‑radiation. CBC was 
done outside, and the reports were presented to us by the 
patient’s family.
For non‑ambulatory patients who were unable to come 
back to the center for follow‑up, we obtained information 
from the patient’s family. We made them understand the 
Visual Analog Scale  (VAS), and they got it recorded from 
the patients at their residence. Ambulatory patients staying 

near and with good transportation facilities were asked 
to attend the hospital for pain assessment and supply of 
analgesics. Pain assessment scoring was done as per the 
11 point VAS noted on a 10  cm Scale[10,11] or divided one 
rupee in to 10 equal parts by coins for better understanding 
locally. All patients were asked to give their assessment of 
respective individual pain level VAS prior to irradiation, 
and then at 2, 4, 8, 16, and 24  weeks post‑radiation. 
Patients were also asked to rate pain intensity on a Verbal 
Rating Scale  (VRS), which is a scale of 0 to 4  (none 
to excruciating).[12] At the second visit  (after 2  weeks), 
the patient was clinically examined and compliance was 
determined from the study diary. Patient’s pain perception 
was noted on the Visual Analog Scale  (VAS) and pain 
intensity on Verbal Rating Scale  (VRS). The patient’s 
new pain perception noted on VAS scale was compared 
with the previous one. Values of 0, 1, or 2 were assigned 
if the score decreased, remain unchanged, or increased. 
Percentage of Pain Relief  (PPR) during current treatment 
was noted on a scale of 0 to 4:  0  (100%), 1  (80 to 100%), 
2  (50 to  <  80%), 3  (30 to  <  50%), 4  (0 to  <  30%). A 
Global Pain Score was calculated as the sum of the change 
in VAS, VRS, and the % of Pain Relief  (PPR). The Global 
Pain Score ranged from 0  (no pain at all) to 10  (maximum, 
increasing pain).[12‑14] Adverse events if any were recorded.
The same procedures were repeated at each of the 
subsequent visits till stoppage of study after 6  months. 
Change in VAS pain score, VRS score, and PPR score 
was assessed at each visit and Global Pain Score was 
calculated.
The study medications were dispensed to the subjects 
according to their pain. A  study diary was asked to be 
maintained by each patient regarding the intensity of pain 
relief. Daily consumption of tablets  (10  mg morphine 
tablets) was according to their pain. The analgesic intake 
was evaluated according to the dose of morphine used 
before and at 6  months after the treatment for calculation. 
During follow‑up, patients were assessed for pain at the 
outpatients department  (OPD) office room and if they could 
not come individually, then the assessment was taken from 
their family members who could either tell in terms of the 
rupee scale or bring a letter from the patient explaining 
his/her pain level. Fentanyl transdermal patch was selected 
as rescue analgesic in case of inadequate pain relief 
using morphine tablets. The physician’s Global Clinical 
Assessment  (GCA) of efficacy and safety was graded on a 
four‑point scale as poor  (0), satisfactory  (1), good  (2), and 
excellent  (4).[14]

Statistical methods
Measures of central tendency including median and standard 
deviation were calculated for the patient characteristics 
including age, sex, primary tumor, and for pain scores 
before and after treatment. Radiation therapy details were 
noted, and the median and range were also noted. One way 
ANOVA with Dunnett’s Multiple Comparison Test was 
used to compare the pain scores before and after radiation. 
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Correlation between pain relief and analgesic consumption 
was done, and degree of association was assessed by 
Pearson’s correlation coefficient.

Results
A total of 23 patients were included. Among them, one lung 
cancer patient died at 2  months and one prostate cancer 
patient defaulted after the second follow‑up. So, 21 patients 
(male  =  12, female  =  9, median age  =  65  years) (prostate 
cancer  = 10, breast cancer  = 6, and lung cancer  = 5) were 
followed up for a minimum of 6  months. All the patients 
were in an advanced stage of cancer with multiple bone 
metastases. Patients’ characteristics are depicted in Table 1. 
All patients had completed treatment. Out of 21  cases, 
10  cases had sequential both UHBI and LHBI, 5  cases 
had LHBI, and 6  cases had UHBI  [Table  2]. For all 
patients, the pain control lasted throughout the follow‑up 
period  (6  months). The number of patients requiring  ≥13 
morphine tablets decreased from 66.66% at the beginning 
of the study to nil after the study, which correlated with 
reduction in pain score significantly  [Tables  3 and 4]. 
One way ANOVA with Dunnett’s Multiple Comparison 

Test  (P < 0.05) were significant in VAS score changes, VRS 
score changes, PPR score changes, and GPS score changes. 
The Linear Correlation of various scales for pain reduction 
like VAS, VRS, PPR, and GPS were significant  [Figures  1 
and 2]. Response  (control of pain) was partial  (PR) in 
67% and complete  (CR) in 22% of patients. None of the 
patients had any grade  3 or 4 toxicity. Only grade  1 or 2 
nausea and vomiting was seen in 10 patients, and grade 1 
diarrhea was seen in 5  patients. There was no grade  3 or 
grade  4 hematological toxicity. Five patients had grade  1 
and 2 leukopenia but did not require antibiotics or G‑CSF 
support. Two patients had grade  2 thrombocytopenia, 
which was self‑limiting on both occasions. Grade  1 and 
2 hematological toxicities recovered mostly by 2  weeks 
without any intervention. The average total cost of treatment 
including hospital stay, medicines, and radiation charges was 
around INR 400.00 per patient.

Discussion
Bone metastasis in advanced cancer often poses a difficult 
problem to manage. Patients can present with bone 
metastases at the very onset even before the primary is 

Figure 1: Reduction of pain significantly in all the assessment 
parameter. (VAS = Visual analog scale, VRS = Verbal rating scale, 
PPR = Percentage of pain relief, GPS = Global pain score (P > 0.05), 
V0: Before starting treatment, V1 through V5: 1st to 5th month after 
treatment)

Figure 2: Reduction of analgesics with reduction of % of VAS score 
is linearly correlated (P < 0.05)

Table 1: Pre‑treatment patient characteristics
Patient characteristics N=21
Age  (years) 55‑75  (Median: 65)
Sex-Male:female 4:3
Primary site of cancer

Prostate 10
Breast 6
Lung 5

Karnofsky performance scale 60‑90  (Median: 70)
Prior chemotherapy  (no. of patients) 21
Prior radiation therapy  (no. of patients) 10
Prior hormonal therapy  (no. of patients) 13
Prior morphine treatment  (no. of patients) 21
Pain score before HBI 6‑9  (Median: 7)
HBI=Hemi-body irradiation

Table 2: Treatment characteristics
Type of treatment No. of patients  (n=21) (%)
Upper HBI 6  (28.57)
Lower HBI 5  (23.81)
Both HBI 10  (47.62)
HBI=Hemi-body irradiation

Table 3: Reduction of Morphine tablets in response 
to therapy  (Morphine 10 mg tab/daily)
Daily consumption of 
morphine tables 
(each tablet contains 10 mg)

Number of patients taking 
Morphine tablets at 

beginning and end of the 
study

Before HBI (%) After HBI
≥19 to 24 or more 4  (19.05) Nil
≥13 to 18 10  (47.62) Nil
≤6 to 12 7  (33.33) 21  (100%)
HBI=Hemi-body irradiation
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diagnosed or may present during or late after treatment 
completion. The heterogeneity of presenting symptoms 
and signs can often lead to a diagnostic and therapeutic 
dilemma. Pain due to bony involvement by metastasis leads 
to patient agony and hampers the QoL. The control of pain 
involves many agents namely‑  analgesics starting from 
NSAIDS, weak and strong opioids, and anti‑depressants 
with or without steroids. The WHO analgesic ladder is 
usually followed but often misinterpreted or misunderstood 
by many practitioners. Moreover, the patients are often 
severely distressed and incapacitated or bed‑ridden and, 
therefore, are dependent on other caregivers for getting the 
morphine from the hospital. This often leads to treatment 
defaults, which add to severe suffering from the pain. 
Sometimes, there are issues regarding oral morphine 
availability in the hospital stock owing to the complicated 
issues of license related to morphine‑  import, export, 
procurement, and this often leads to unavailability of the 
drug. Moreover, morphine supply is still not universally 
available at all the tertiary cancer centers, hospitals, or the 
peripheral district referral centers. Hence, patients often 
need to resort to other measures like fentanyl patches, 
which are costly and on an average, one has to pay at least 
Rs. 4000‑4500 per month for such transdermal medications. 
Other measures like regular zolendronic acid, systemic 
chemotherapy, intranasal analgesic spray, anesthetic 
interventions like neural blocks are not cheap, require 
hospital stay, and also are not very efficacious in extensive 
widespread bone involvement.
In this context, EBRT is an established modality of 
palliation of pain, which is neither very costly nor 
involves logistics of morphine supply and disposal, nor 
any intervention like nerve blocks or any major systemic 
complication. In case of widespread bone involvement, 
the question now is of sequencing, i.e.,  palliative 
hypofractionated radiotherapy like 30  Gy in 10 # or 20 Gy 
in 5 #. In this regard, HBI has been tried and has often 
proved efficacious in pain palliation.
In our study, all patients who had pain scores  >6 did 
have a subjective response after HBI. The important 
aspect which needs to be stressed is that HBI is effective 
in pain control, which has not only immediate nature 
of effect  (almost 50% reduction after only a period of 
2  weeks) but also has a sustained effect throughout the 
6  months follow‑up period. Significant pain relief is 

consistent with published data of other authors’ also. 
Moreover, this is also correlated with the degree of 
decrease in analgesic consumption at follow‑up. There are 
multiple other studies in the literature regarding analgesic 
usage and the efficacy of HBI.[15‑17] Salazar et  al.[18] 
described a significant reduction in use of strong opioids 
after HBI. Dearnaley DP et  al.[19] described the absence 
of a relationship between pre‑  HBI analgesic requirement 
and likelihood of benefits in pain control. Leszek Miszczyk 
et  al.[10] showed the reduction of percentage of patients 
taking strong opioids from 43.8% pre‑HBI to 33.3% 
5  months after HBI, and the percentage of patients who 
did not need analgesics increased in the same period from 
6.7% to 25%.
The second question is regarding issues of compliance and 
logistics. For HBI, one has to come only once or twice 
(at a gap of 4‑6  weeks in case of sequential UHBI and 
LHBI). Hence, it does not involve the burden of travelling 
often, nor any prolonged stay at the hospital ward or 
premises as was needed for week‑long fractionated RT. 
Hence, this makes the patients feel more comfortable. The 
physician’s Global Clinical Assessment  (GCA) of efficacy 
and safety was graded on a four‑point scale as good.
Normal fractionated radiotherapy is carried out from 
Monday to Friday; however, HBI is done usually on 
Saturdays, and thus, does not interfere with the usual 
scheduled machine treatment time. The average treatment 
time was 10 to 15  minutes with telecobalt machine in this 
study and did not hamper any other treatment of other 
patients as it was done on Saturdays. Hence, the logistics 
of man power, staff strength, or machine time never posed 
a hindrance to the execution of the treatment.
The last but major advantage is the cost involved. In 
our study, the patients had to pay once only and that too 
according to the standard prescribed rates of radiation 
exposure in West Bengal government hospital, which is 
very nominal. Moreover, with added advantage of minimum 
stay and only once or maximum travelling expenses, the 
overall cost of therapy is very low as compared to other 
options of therapy.

Conclusion
This study shows that HBI is an effective modality 
for palliation of severe bone pain in advanced cancer 
cases with acceptable side‑effects. It is an economical 

Table 4: Linear correlation of different pain assessment score with reduction of morphine tablets [Pearson 
nonparametric correlation]
Statistical results VAS VRS PPR GPS
95% Confidence intervals slope 0.1543 to 0.7197 0.1384 to 0.2799 0.1747 to 0.2990 0.4517 to 0.8101
R square 0.8215 0.9439 0.9655 0.9598
F 18.41 67.34 111.9 95.51
Degree of freedom 1.000, 4.000 1.000, 4.000 1.000, 4.000 1.000, 4.000
P value 0.0127 0.0012 0.0005 0.0006
Significant  (P<0.05) Significant Significant Significant Significant
VAS=Visual analog scale, VRS=Verbal rating scale, PPR=Percentage of pain relief, GPS=Global pain score
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modality of pain management, which involves short 
hospital stay and utilizes the simple Telecobalt machine. 
In comparison to other currently available pain palliation 
methods like oral morphine and radiopharmaceuticals, 
it is less cumbersome and involves the use of fewer 
resources.
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