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Summary

Purpose: To assess the quality of life (QoL) following pal-
liative radiotherapy (RT) in patients with painful bone me-
tastases.

Methods: A literature search limited to English-written 
publications was carried out, through the Cochrane Central 
Register of Controlled Trials (November 2018), OvidSP and 
PubMedCentral (1940-November 2018) databases. Subject 
headings and keywords included “quality of life”(QoL), “bone 
metastases”, “palliative therapy”, “pain” and “radiotherapy”. 
Original articles, literature reviews, trials and meta-analyses 
revealing alterations in QoL post-RT using ratified measur-
ing tools were examined. Studies referring to other types of 
metastases (e.g. brain metastases), or to other types of pal-
liative therapy (e.g. the use of bisphosphonates alone), or 
focusing only on pain, or even reporting QoL only before or 
only after the use of RT were excluded. 

Results: Twenty four articles were selected from a total of 
1360 articles. Seven trials proceeded to patients’ randomi-
zation. The most commonly used tool to evaluate QoL was 
EORTC, followed by Brief Pain Inventory (BPI) and Edmon-
ton Symptom Assessment System (ESAS) questionnaires. All 
studies showed improvement in symptoms and functional 
interference scores after RT. The QoL between responders 
(Rs) and non-responders (NRs) has been juxtaposed in 10 
studies. Rs had a significant benefit in QoL in comparison 
with the NRs.

Conclusion: Palliative radiotherapy in painful bone metas-
tases improves responders’ (Rs) QoL.

Key words: quality of life, bone metastases, palliative ther-
apy, pain, radiotherapy

Introduction

 Bones are among the three most prevalent 
sites of metastatic disease, along with the liver and 
the lungs [1]. Regarding the most common neo-

plasms such as prostate and breast cancer, 7 out of 
10 patients may develop bone metastases (BM) [2]. 
The most usual causative factors of cancer-related 
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pain are metastases in skull, spine, ribs, sternum, 
pelvis, or extremities [3]. These lesions are also 
responsible for pathological fractures, spinal cord 
compression [4] and hypercalcemia, which have a 
devastating impact on patients’ mobility, temper, 
functional autonomy and social life. Therefore, a 
dramatic deterioration in patients’ QoL is attrib-
uted to skeletal metastases, apart from reduced 
survival and increased morbidity rates [5].
 The symptomatic treatment of osseous metas-
tases needs a multidisciplinary approach. Opioids, 
NSAIDs and corticosteroids are still the first-line 
pharmaceuticals prescribed for the alleviation of 
pain. Corticosteroids in particular, are also used 
to prevent spinal cord compression as a result of a 
spinal cord metastasis. Additionally, bisphospho-
nates and denosumab, known as Bone-Targeted 
Agents (BTAs), are prescribed in order to limit the 
incidence of skeletal-related events (SREs) and hy-
percalcemia, while in the same time they moder-
ate the pain induced by bone lesions. Furthermore, 
radionuclides (i.e., Sr89 and Sm153) and hormonal 
therapy – mostly in breast and prostate cancers – 
are also applied. Moreover, antiepileptic drugs and 
other adjuvant pharmaceuticals are also frequently 
recruited to face the debilitating consequences of 
metastatic malignancies [6-9]. Surgical decom-
pression and stabilization of the spinal cord (e.g. 
vertebroplasty/ kyphoplasty) is frequently used 
when cancer has spread on the vertebrae, while 
irradiation can prevent pathological fractures and 
neural compression. Palliation of pain can also be 
achieved with percutaneous radiofrequency, micro-
wave or cryoablation [8-12].
 It is well established that external beam ra-
diation therapy (EBRT) is still the gold standard 
method for the palliative treatment of painful os-
seous metastases. Numerous studies hold proof 
of the cost-effectiveness, time-efficiency and the 
relatively safe-profile that this technique features. 
Short courses of RT (i.e 5 fractions of 4 Gy or a 
single 8 Gy fraction) can significantly improve the 
quality of life, even in patients with a narrow life-
expectancy, since remission of pain and neurologi-
cal symptoms can be observed within the first few 
weeks to months, diminishing the need for anal-
gesics and other interventions. Regardless of their 
location, the use of RT can provide pain-relief in 
most of the uncomplicated BMs cases. For decades, 
radiation oncologists worldwide have been using 
single (SF) or multiple fraction (MF) EBRT with 
equivalent outcomes in pain relief. Stereotactic 
body RT is an emerging technique increasingly 
utilized for the treatment of uncomplicated ΒΜs, 
however not enough evidence exists supporting its 
advantage over conventional RT [12-25].

 Furthermore, re-irradiation of metastatic le-
sions is an option that provides satisfying anal-
gesic results, while at the same time it is not ac-
companied by increased toxicity rates. Stereotactic 
body RT is a technique that can be used even when 
the patients have undergone RT in the past, be-
cause in this particular method the irradiated field 
is very small, permitting maximal protection of the 
organs at risk and the surrounding healthy tissues, 
while at the same time it provides large fractions 
of RT in the lesion.
 QoL is a concept difficult to understand; an im-
mense variety of factors and a great deal of sub-
jectivity are involved, making its designation and 
evaluation a complex quest for physicians. Baseline 
and breakthrough pain, symptoms of spinal cord 
compression, neural entrapment and hypercalce-
mia, repeated hospitalizations, adverse effects of 
the treatments - even the palliative ones - that pa-
tients undergo, along with the imminent threat of 
death they face every moment, challenge palliative 
medicine’s ability to preserve a high QoL in meta-
static bone disease. The question of whether pain 
relief is significantly related with an improvement 
in QoL has been examined by numerous research-
ers. So far, literature concludes that better QoL 
has been reported by patients with uncomplicated 
BMs whose pain after palliative RT had regressed 
[22-29].
 Several questionnaires have been developed 
in the attempt to evaluate Health-Related QoL 
(HRQoL). The questionnaires clinical doctors most 
regularly apply are the Brief Pain Inventory (BPI) 
[22,30-33], the European Organisation’s for Re-
search and Treatment of Cancer QLQ-C30, C15-PAL 
(C30’s shortened version) and the BM22 (a varia-
tion intended specifically for patients with Bone 
Metastases) [18,20,27,34-41] and the Edmonton 
Symptom Assessment System (ESAS) [42-44].
 BPI evaluates to what extent pain affects the 
ability of a patient to walk, sleep, work, or do daily 
activities. It studies the change of mood and social 
interactions and the feeling of life satisfaction. At 
the same time BPI assesses the worst, average, and 
current intensity of the concrete pain. 
 EORTC’s questionnaires are widely used by 
physicians in order to evaluate patients’ functional 
autonomy, mood and feel-at-ease, while BM22 fo-
cuses more on pain and its interference. In ESAS, 
the severity of pain, tiredness, nausea, depression, 
anxiety, drowsiness, anorexia, well-being, and 
shortness of breath at the time of assessment are 
being rated from 0 (absent) to 10 (worst possible 
severity) [20,21,45,46].
 The purpose of this review was to examine 
whether there was a significant improvement in 
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patients’ QoL after undergoing EBRT for the pal-
liation of painful metastatic lesions on their bones.

Methods 

 An elaborate research of the existing literature has 
been made for that reason. The influence of pain relief on 
each QoL parameter and to what extent they improved, 
along with the differences between Rs and NRs were 
examined and are reported in our review. 
A search in medical literature, limited to English-writ-
ten publications, was carried out through the Cochrane 
Central Register of Controlled Trials (November 2018), 

OvidSP and PubMedCentral (1940-November 2018) 
databases.
 The search keywords used in the three aforemen-
tioned databases were the following: “quality of life”, 
“bone metastases”, “palliative therapy”, “pain” and 
“radiotherapy”. 
 Original articles, literature reviews, trials and meta-
analyses revealing alterations in QoL post-RT using rati-
fied measuring tools were included.
 Articles and literature reviews either referring sole-
ly to other types of metastases (e.g. brain metastases) or 
solely to other types of palliative therapy (e.g. the use 
of bisphosphonates alone), or focusing only on pain, or 

Authors, 
[publication], 
year

Enrollment 
period

Population Follow-up time Inclusion criteria

Lee et al [35], 
2005

1996-2002 Patients with BMs 
undergoing palliative RT

N=31

Months 1 and 3 
post-RT

-pathologically confirmed diagnosis of 
RCC and ≥1 symptomatic site of metastasis
-ECOG ≥3 and a life expectancy of ≥3 
months

Miszczyk et al 
[34], 2008

May 2001- 
Sep 2006

Patients with painful BMs 
undergoing HBI 

N=95

Monthly for one 
year post-RT

-No systemic treatment directly before 
HBI or during follow-up 
-PLTs≥ 100,000/mm3, WBCs≥ 3000/mm3, 
HGB ≥8.5 g%

Caissie et al. 
[20], 2012

Oct 2007-
Jul 2010

Patients with BMs under RT
N=178

Months 3 and 6 
post-RT

-patients with symptoms of the nervous 
system due to BMs were excluded

Zeng et al. [27], 
2012

Mar 2010-
Jan 2011

Patients with BMs under RT
N=54

1 month post-RT Not specified

Lam et al. [36], 
2013

Mar 2010-
Jan 2011

Patients with BMs under RT
N=350

1 month post-RT Not specified

Rief et al. [37], 
2014

Sep 2011-
Mar 2013

Patients with painful spinal 
BMs referred for palliative RT 

N=60(total)

Months 3 and 6 
post-RT

-Pts 18-80 y.o -KPS≥70 and
-Already under bisphosphonate therapy

Tolia et al. [39], 
2014

Not stated Patients with BMs and 
depression

N=43

Weeks 6-8 post-RT -Pts 18-80 y.o 
-Pathologically confirmed CA and rad-
confirmed BMs 
-Confirmed depression 
-KPS ≥60 and adequate renal and hepatic 
function

Arias et al. [38], 
2015

Jan 2011-
Nov 2012

Advanced CA patients with 
BMs under palliative RT

N=75

1 month post-RT Not specified

Raman et al. 
[40], 2016

May 2011-
Dec 2014 
(NCIC SC 

23)

Patients from 23 Canadian 
cancer centers treated 

with SFRT (8Gy) with pain 
provoked by BMs Day 10 and day 42 

after RT

-Pts ≥18 y.o -Proven Cancer diagnosis and 
-Pain corresponding to sites of radiologi-
cally confirmed BMs

McDonald et al. 
[18], 2017

(Prospective phase III 
randomized controlled trial)

N=204

Pain score ≥ 2 on a scale of 0 to 10

Mendez et al. 
[41], 2017

Sep 2014- 
Oct 2015

Patients with painful BMs 
undergoing palliative radio-/

chemotherapy
N=33

Month 2 after 
radiation

-Pain score ≥5 -KPS ≥70

Table 1. Trials using the EORTC questionnaires
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even reporting QoL only before or only after the use of 
RT were excluded. 
 Article titles and abstracts in which the initial re-
search resulted were scrutinized by the main author who 
then tracked among them those which could presumably 
suit the aims of this review. 
 Furthermore, the articles were procured for meticu-
lous inspection and evaluation of their contiguity.

Results

 The literature search provided 1360 articles. 
Among these, only 24 were in accordance with our 
criteria and they were published between 1977 and 
2018 [18,20,22,27,30-44,47-51]. Most of the stud-
ies intervened solely by distributing the question-
naire, while only 7 trials proceeded to patients’ 
randomization [18,37,40,47,49-51]. The EORTC 
questionnaires were applied in a total of 11 trials 

[18,20,27,34-41] in order to assess QoL, while the 
next most prevalent tools among authors were the 
BPI and the ESAS questionnaires, which were used 
in 5 [22,30-33] and 3 [42-44] studies, respectively. 
Apart from these, numerous other scales were used 
by researchers: the McGill–Melzalk Score [36], the 
Wong-Baker Faces Pain Scale [39], the Hamilton 
Scale for the evaluation of anxiety and depression 
in patients (HAM-D) [39], the Spitzer scale [47], 
the Visual Analog general health Scale (VAS-gh) 
[48,51], net pain relief [50], the Rotterdam Symp-
tom Checklist [51], and others. The QoL of Rs and 
NRs have been juxtaposed in 10 of the examined 
studies [18,20,22,27,30,31,33,35,41,51], according 
to the International Bone Metastases Consensus’ 
(IBMC) guidelines for the International Pain Re-
sponse Criteria (IPRC) [52], while no discrimina-
tions between the two patient groups were made 
in the remaining 14 [32,34,36-40,42-44,47-50].

x Miszczyk et al.
[34]

Caissie et al. 
[20]

Zeng et al. 
[27]

Lam et al. 
[36]

Arias et 
al. [38]

Tolia et al. 
[39]

Raman et al. 
[40]

McDonald et al. 
[18]

Mendez et al. 
[41]

PA 18 34 40.9 6.6 34.2 50.3 23 30.1 NS

CO 10 33 NS 3.7 8.9 NS NS 8,5 NS

PF 7 13 16.7 1,7 8.1 53 13.2 6.2 29

AP 3 33 NS NS 11.3 46.6 15.7 4.6 NS

SL 5 33 NS 6 19.4 46.6 NS NS NS

GHS 7 NS 16.7 3.5 6.6 66.7 NS 10.3 NS

FA 5 5 NS NS NS 47.9 15.6 7.5 NS

EF 2 16 NS 2.7 12.7 50.75 18.2 12.3 NS

RF 2 NS 20.5 NS NS 52.7 NS NS NS

DY 2 NS NS NS 8.5 51 NS NS NS

FI 2 NS NS 2.6 NS 41 NS NS NS

NV 2 NS NS NS NS NS 13.4 NS NS

CF 6 NS NS NS NS 50.5 NS NS NS

SF 6 NS NS NS NS 46.3 NS NS NS
*Tolia [39], Raman [40] and McDonald [18] week 6 and Mendez [41] month 2.
PA=pain, CO=constipation, PF=physical functioning, AP=anorexia, SL=insomnia, GHS=global health scale, FA= fatigue, EF= emotional 
functioning, RF=role functioning, DY=dyspnoea, FI=financial issues, NV=nausea/vomiting, CF= cognitive functioning, SF=social functioning. 
NS: not statistically significant.

Table 2. Changes from baseline to week 4 on a 100-point linear scale using EORTC QLQ-C30 and QLQ-C15-PAL

Zeng et al.
[27]*

Raman et al. 
[40]

Mendez et al. 
[41]

McDonald et al. 
[18]

Rief et al. [37]*
(control)-(intervention)

Pain characteristics 36.4 25.1 33 21.4 12.89 22.37

Functional interference 30.9 23.7 25 18.8 10.58 19.81

Pain site 22.7 15.8 20 13.5 3.8 10.18

Psychosocial aspects NS 11.2 NS 6.2 3.04 23.7
* Zeng [27] in month 1, Rief [48] in month 3

Table 3. Changes from baseline in the QLQ-BM22 items in week 6 on a 100-point linear scale
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 The influence of pain relief on each QoL pa-
rameter and to what extent they improved along 
with the differences between Rs and NRs were ex-
amined and are reported in our review. 

Discussion

I. The EORTC QoL questionnaires 

 Eleven of the studies examined in our review 
were based on completing RTOG EORTC ques-
tionnaires; the QLQ-C30 and the QLQ-BM22 were 
each used in 5 studies, while the QLQ-C15-PAL in 
4 (Tables 1-3). It is noteworthy that in the last four-
year period an increased tendency among authors 
in using the BM-specified module can be observed, 
taking into consideration the previously published 
review of McDonald et al according to which only 
one had used the QLQ-BM22 [24].
 Lee et al [35] studied pain response and QoL 
in patients with metastatic renal cell carcinoma. 
In this trial, patients who had undergone RT for 
painful bone metastases showed a significant im-
provement in QoL (>10% score change) at 33%, 
while 46% and 21% claimed that their QoL dete-
riorated or showed no significant change, respec-
tively. Fatigue (FA) was the most prevalent QoL 
parameter improving among responding patients, 
together with role (RF) and physical (PF) function-
ing (57%, 52% and 48%, respectively), followed by 
pain regression and Global Health Status (GHS) 
that changed significantly in 33% of patients and 
finally, emotional functioning (EF-26%) and nau-
sea/vomiting (NV-22% of patients)[35].
 Miszczyk et al [34] used the QLQ-C30 in order 
to evaluate patients under treatment with half-body 
irradiation (HBI) for painful bone metastases. The 
study demonstrated that a month after treatment, 
pain regressed by 18 points (linear transformation 
to the 100-point scale), while physical, role, emo-
tional, cognitive and social function scales, global 
QoL and all symptom items- apart from diarrhea 
(DI) and financial issues (FI)- significantly amelio-
rated. Among all parameters, constipation was the 
one reaping the greatest benefit from pain subsid-
ing after RT, with physical, social and cognitive 
functioning followed by GHS being the next greater 
improvement. Fatigue, insomnia and appetite loss 
also got substantially better, while role function-
ing, emotional functioning and nausea/vomiting 
were the parameters with the smallest - still sta-
tistically significant - change from baseline [34].
 Additionally, Lam et al [36], using the QLQ-
C30 found a significant improvement in 7 HRQoL 
parameters in advanced cancer patients with BMs: 
pain and insomnia had a 6,6 and 6-points change 

from baseline respectively 4 weeks post-RT, while 
constipation, Global Health Scale (GHS), emotional 
functioning and financial problems marked a lesser 
alteration in their scores (3.7, 3.5, 2.7 and 2.6 points 
respectively) and finally, physical functioning was 
the least improving symptom (1.5 points). How-
ever, the omission of patients’ analgesic intake re-
cords and the lack of comparison between Rs and 
NRs pose a difficulty in interpreting their study’s 
results [36].
 Tolia et al [38] conducted a prospective trial 
effect of escitalopram in pain relief and improve-
ment of QoL in depressed patients with BMs that 
underwent palliative RT. In this study 43 patients 
received 30Gy of RT in 10 fractions with a simul-
taneous administration of 20 mg of escitalopram 
per os, daily. Those individuals were evaluated at 
baseline and 6 and 8 weeks after treatment was 
completed, using the QLQ-C30 (v 3.0), the Wong-
Baker Faces Pain Scale and the Hamilton Scale 
(HAM-D). To assess the response to RT, CT or MRI 
was necessary, while response to the combination 
of RT and escitalopram was measured through pain 
relief. All patients had clinical pain relief with a 
9.3% of patients experiencing CR and 90.7% PR, 
according to the IPRC definitions [38].
 However, what appears to be quite impressive 
in this study is the fact that every single parameter 
of QoL- apart from constipation, diarrhea, nausea/
vomiting- marked an immense improvement in pa-
tients responding to this combination therapy. In 
just 6 weeks from baseline, all parameters noted 
a change of at least 41 up to 66.7 points on the 
100-point scale. As far as the Hamilton scale items 
were concerned [39], significant differences from 
baseline were reported. Pain subsided significantly, 
with a change of the mean Wong-Baker score be-
fore and after treatment from 4.33 to 0.98. The out-
comes of this study demonstrate that escitalopram 
seems to have a substantial clinical benefit on pain 
[39], especially when pain inhibitory mechanisms 
of the central nervous system are involved. Global 
QoL was the item with the greatest improvement of 
all, however changes from baseline in both symp-
toms and functional scales did not show any major 
differences; financial problems, however, was the 
parameter improving the least. This study might 
indicate that, RT when combined with an anti-de-
pressant and pain-modulatory agent, such as esci-
talopram, can remarkably benefit patients’ QoL.
 The QLQ-C15-PAL was used by Caissie et al 
[20] to assess improvements in the QoL of 178 
patients with symptomatic BMs after palliative 
irradiation. Among the patients, 45% of them re-
ported a CR or PR (according to the International 
Consensus Criteria) in the first week, 62% in the 
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second week and a month later, and 65% in the 
second month post-RT [16]. On the one hand, one 
month after treatment, pain rates demonstrated a 
34-point regression in the 100-point scale, accom-
panied by a 33-point change in each of the follow-
ing items: constipation, insomnia and appetite loss. 
Emotional and physical functioning showed a 16 
and 13-point change from baseline within the first 
month, while fatigue was the last item marking 
a statistically significant positive change (5/100). 
On the other hand, NRs reported no improvement 
from baseline neither in symptom and functioning 
scales nor in overall QoL [20].
 Another trial published by Arias et al [38], ac-
crued 75 patients with BMs referred for palliative 
RT to the Complejo Hospitalario de Navarra in 
Spain between January 2011 and November 2012. 
All of them completed the EORTC-QLQ-C15PAL on 
the first day of treatment and one month after it 
was over. No information on analgesics consump-
tion was provided and no differentiations between 
Rs and NRs were made. The study concluded that 
global QoL was considerably determined by pain 
intensity [38]. No QoL symptom deteriorated after 
one month of RT. Additionally, mean pain scores 
demonstrated a big difference (>20), while in-
somnia, emotional functioning and appetite loss 
marked moderate changes from baseline. In the 
fields of constipation, physical functioning, dysp-
noea and global health scale a lesser but still sta-
tistically significant improvement was noted (Table 
2).
 Zeng et al [27] applied both the QLQ-C30 and 
the QLQ-BM22 to 59 patients who filled in month-
ly - for a 6-month period following RT- data con-
cerning their HRQoL. Results showed that 37% of 
them reported a partial response according to the 
IPRC52, 13.5% experienced pain progression, and 
49% were classified as having an indeterminate re-
sponse. As far as C30’s parameters were concerned, 
pain subsided by 40 points in the 100-point scale, 
while role and physical functioning significantly 
improved within 4 weeks from baseline in Rs. The 
other items of this questionnaire did not show any 
statistically significant alteration [27]. In studies 
using the QLQ-BM22 questionnaire, a clear pattern 
can be observed in response to RT (Table 3).
 In Zeng’s et al study [27] painful characteris-
tics, functional interference and painful sites scores 
changed by 36.4, 30.9 and 22.7 points respective-
ly in Rs the first month after RT when compared 
to NRs. Changes in psycho-social aspects were 
unexceptional.
 The same tendency can be seen in the results 
of the prospective trial conducted by Mendez et 
al [41] using both the EORTC-QLQ-C30 and the 

-BM22 questionnaires (Table 2). According to the 
IPRC, 25 out of 33 patients had a PR or CR to pain. 
Among the parameters examined in C30, pain re-
gression was the only parameter that was statis-
tically significant 2 months after radiation in re-
sponding patients. Even though this study’s sample 
was modest, the QLQ-BM22 managed to designate 
the statistically significant differences in most QoL 
factors, emphasizing its sensitivity.
 Rief et al [37] evaluated patients with histo-
logically confirmed spinal metastases of any pri-
mary in their randomized, controlled trial, using 
the EORTC-QLQ- BM22, -FA13 and FBK-R10 ques-
tionnaires at baseline, 3 and 6 months from the be-
ginning of palliative treatment. In order to examine 
the profit of isometric exercises aiming to invigor-
ate paravertebral muscles in patients with spinal 
BMs, Rief randomized them in two equal groups 
of 30 patients each: Both arms were undergoing 
palliative RT regime, while the intervention group 
was performing these exercises, and the control 
one followed a conventional physiotherapy pro-
gram. Both the intervention and the control group 
experienced statistically significant improvement 
in all BM22 scales.
 Moreover, quite noteworthy is the fact that in 
both groups, 3 months after treatment, a trend in 
the changes from baseline in each item can be ob-
served, similar to the outcomes of Zeng et al [27] 
and Mendez et al [41]: pain characteristics noted 
a greater alteration in mean score comparing to 
functional interference, which in its turn exhibited 
a greater benefit after treatment than the pain sites 
item. However, contrasting to the control where the 
psychosocial aspects mean score changed the least 
from baseline, in the intervention group we can 
see that this item was the most benefited in these 
3 months after the course of combined treatment. 
Further analysis of patients’ scores in each sepa-
rate query, from the third month post treatment, 
showed that patients from the intervention group 
seemed to worry less about the possibility of losing 
their ability to move and depending on others [37].
 Among the parameters assessed by QLQ-FA13, 
physical fatigue and interference with daily life 
statistically abated after 6 months in the interven-
tion group - while both worsened in the control 
group during this time. As far as social sequelae, 
emotional and cognitive fatigue are concerned, 
no statistically significant changes from baseline 
were observed in either of the two groups within 
6 months after treatment. Finally, according to the 
outcomes, emotional distress resulting from the 
completion of the FBK-R10 also significantly im-
proved in the intervention group 6 months post-RT 
[37].
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 Raman et al [40] and McDonald et al [18], pro-
spectively analyzed the QoL of 204 patients partici-
pating in NCIC SC 23, a Canadian phase III rand-
omized control trial which examined the efficacy of 
dexamethasone for pain flare in patients receiving 
palliative RT for painful BMs. Both studies applied 
the EORTC-QLQ-C15 and BM22 questionnaires 
at baseline, 10 and 42 days after treatment was 
completed.
 Raman et al [40] divided patients into improved, 
stable and deteriorated according to changes re-
ported in overall QoL subscale (≥by 10/100 points). 
Among QLQ-C30 items in this study, pain marked 
the highest change in mean score from baseline 
(23 points), while emotional functioning (18.2), 
insomnia (15.7), global health scale (15.6), nausea/
vomiting and physical functioning demonstrated 
lesser alterations, albeit substantial, in patients 
with improved QoL. Cognitive and social function 
scales, global health scale, insomnia, dyspnoea, di-
arrhea and financial issues showed no statistically 
significant differences between baseline and 42-day 
follow-up [40].
 McDonald et al [18] also recorded patients’ 
worst pain score and daily opioid analgesic intake 
at baseline, days 1 to 10 and day 42 post RT, along 
with the questionnaire results. Patients with CR 
and PR according to the IPRC [36] were consid-
ered Rs, while changes greater than 10 points from 
baseline were defined as clinically meaningful. The 
results showed that 58.8% of the patients respond-
ed on day 10 and 38.9% of the patients on day 42. A 
higher probability of achieving pain response was 
observed in prostate cancer patients, while among 
patients without follow-up data on day 42, lung 
primary and a lower KPS were significantly more 
prevalent. Rs and NRs were compared at baseline, 
day 10 and day 42 after RT. Statistically significant 
improvement was evident in Rs from day 10 in 
pain, painful characteristics, functional interfer-
ence, psychosocial aspects and constipation. Rs had 
significantly greater changes from baseline to day 
42 when compared to NRs in pain (improved by 
30.1 points), emotional functioning (by 12.3), glob-
al health scale (by 10.3) and physical functioning 
(by 6.2 points) amongst QLQ-C15-PAL parameters. 
The symptoms assessed in this trial also seemed 
to abate, with a mean reduction of fatigue by 7.5 
points (in contrast to a 9.5-point increase in NRs), 
of constipation by 8.5 points (while NRs reported 
a 4.4-point increase) and of anorexia by 4.6 (in-
creased by 5.9 points in NRs) [18].
 Ιn both the study of Raman et al [40] and 
McDonald et al [18] concerning the BM22 items, 
improvements from baseline have been reported 
in pain characteristics (with a mean reduction of 

25.5 and 21.4 points respectively), functional in-
terference (mean increase 23.7 and 18.8 points 
respectively), painful sites (mean reduction 15.8 
and 13.5 points respectively) and finally in psycho-
social aspects (mean increase 11.2 and 6.2 points 
respectively).
 The results of these studies showing the 
changes of pain, constipation, physical functioning, 
appetite loss, sleep, global health scale, fatigue, 
emotional functioning, role functioning, dysp-
nea, financial issues, nausea/vomiting, cognitive 
functioning, social functioning from baseline to 4 
weeks after treatment are demonstrated in Table 2.

II. The Brief Pain Inventory (BPI)

 The authors using the BPI questionnaire to 
measure patients’ QoL examined in our review are 
listed on Table 4. In their studies, all of them de-
fine radiation response according to the guidelines 
determined by the International Bone Metastases 
Consensus [36] taking into consideration analgesic 
consumption and pain scores. Daily opioid anal-
gesic intake was recorded in every one of them 
and oral morphine equivalent dosage (OMED) was 
converted to milligrams per day.
 All BPI functional interference items sig-
nificantly improved in those 7 trials, all of which 
proved to be profited by RT for painful BMs one 
month after it was completed (Table 3).
 Wu et al [32] attempted to examine pain re-
lief and QoL after RT in patients with BMs, in a 
study they published in 2006. Although no dif-
ferentiations were made between responding and 
non-responding patients, statistically significant 
improvements were observed in all 7 interference 
parameters of the BPI the first month after treat-
ment. With the exception of social relationships, 
which demonstrated no statistically significant al-
terations, all functional interference elements ap-
peared to benefit significantly from Worst Pain im-
provement (mean score change: 3.4 on the 11-point 
scale). Among the remaining elements, general 
activity marked the next biggest change (by 2.4 
points), followed by mood and normal work items 
(changing by 2.1 points each), enjoyment of life (2 
points), sleeping problems (1.9) and walking ability 
(improved by 1.8 points from baseline) [32].
 After one month of receiving palliative irradia-
tion, all functional interference scores in Rs includ-
ed at the trials of Nguyen et al [30] and Hadi et al 
[31] showed meaningful improvement. Nguyen et 
al [30] observed significant pain relief in Rs, while 
Hadi et al [31] found a link between response to 
pain and improvement in every item’s mean score 
apart from mood, relations with others, and sleep-
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ing problems. Nevertheless, all QoL items in both 
trials demonstrated significant improvement from 
baseline to one month post-RT. Worst pain score 
had the most significant mean regression in both 
trials, followed by general activity (mean changes 
3.06 and 3.4 respectively), enjoyment of life (2.99 
and 3.5 respectively) and normal work (subsiding 
by 2.84 and 3.6 points respectively), disorders af-
fecting patients’ mood (by 2.71 and 2.8 points) and 
sleep (by 2.33 and 2.9 respectively. Limitations in 
walking ability also diminished (by 1.78 and 3.2 
respectively), as well as relationships with others 
(2.03 and 1.8 respectively).
 Two months post-RT Harris et al [33] reported 
significant changes from baseline in interference 
with general activity and enjoyment of life (their 
mean scores regressing by 3 points in each), nor-
mal work (by 2.5 on the 11-point scale), sleep and 

walking ability (by 2 points each), and lastly with 
mood (with a 1.5-point decrease in mean score) 
concerning Rs. No significant regression was ob-
served in Rs’ social relationships, or in any func-
tional interference item in NRs.
 Zeng et al [22] observed a significant correla-
tion between improvements in all functional items 
in response to RT, with an exception in sleep distur-
bances during the second and the fourth month af-
ter irradiation. One month after RT, the worst pain 
score subsided by 3.33 points, mean interference 
in normal work by 3.02, general activity by 2.94, 
sleep disturbances by 2.78 and trouble in walking 
along with temper derangement and limitations 
in enjoying one’s life dropped by 2.55, 2.31 and 2.2 
points, respectively. Social relationships marked 
the smallest change from baseline, with only a 
1.57-point decrease [22].

Authors, [REF]
Publication time

Enrollment period Population Follow-up time

Wu et al. [32],
2006

Jul 2002- Jul 2005,
Tom Baker Cancer Centre, Alberta

Pts with painful BMs referred 
for palliative RT 

N=109

Weeks 4-6 post-RT

Harris et al. [33],
2007

May 2003- Jun 2005 
Toronto Sunnybrook Regional Cancer Centre

Patients with BMs referred for 
pain palliation to the

N=101

2 Months post-RT

Hadi et al. [31],
2008

May 2003- Jan 2007 
Toronto Sunnybrook Regional Cancer Centre

Patients referred for palliative 
RT of symptomatic BMs

N=348

Weeks 4, 8 and
12 post-RT

Nguyen et al. [30], 
2010

May 2003- Jun 2005 Patients with spinal metastases 
receiving palliative RT

N=109

Months 1,2 and
3 post-RT

Zeng et al. [22], 
2012

May 2003- Jun 2007 Patients referred for palliative 
RT of symptomatic BMs

N=386

Months 1 to
6 post-RT

Table 4. Studies employing the BPI questionnaire

Wu et al. [32] Harris et al. [33] Hadi et al. [31] Nguyen et al. [30] Zeng et al. [22]

Worst pain 3.4 4 4.4 3.57 3.33

General activity 2.4 3 3.4 3.06 2.94

QoL 2 3 3.5 2.99 2.2

Normal work 2.1 2.5 3.6 2.84 3.02

Sleeping problems 1.9 2 2.9 2.33 2.78

Mood 2.1 1.5 2.8 2.71 2.31

Walking ability 1.8 2 3.2 1.78 2.55

Relationships NS 0 1.8 2.03 1.57

Table 5. Changes in items’ mean score from baseline to month 1 (month 2 in the case of Harris et al. [33]) on the 
11-point scale
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 In Table 5 a summary is presented of the 
changes in parameters mean score of worst pain, 
general activity, Enjoyment of life, normal work, 
sleeping problems, mood, walking ability, relation-
ships from baseline to month 1 (or month 2 in the 
case of Harris et al) on the 11-point scale.

III. The Edmonton Symptom Assessment Scale 
(ESAS) and other assessment tools

 A total of 8 trials used tools other than the 
EORTC and BPI questionnaires in order to study 
patients’ status after RT (Table 6).
 Only 3 trials in total used the ESAS, none of 
which juxtaposed Rs with NRs (Table 7).
 Pituskin et al [42] and Fairchild et al [43] dem-
onstrated similar decreases in pain one month after 
RT by 3.12 and 3.5 points respectively, followed by 
anxiety, which had the second greatest improve-
ment in mean score. These authors concluded 
that dyspnea, nausea, and appetite loss were the 
only ones that did not significantly abate 4 weeks 
post-RT. Drowsiness, tiredness and depression also 
showed statistically significant improvements, by 

1.84, 1.75 and 1.71, respectively, while a boost in 
patients’ sense of well-being was observed by 1.45 
points.
 Nevertheless, Fairchild et al [43] observed im-
provements in every symptom scale in the first 
and the fourth week after RT. Unfortunately, they 
recorded the percentage of patients whose symp-
toms subsided, without mentioning the statistical 
significance in the comparison drawn to baseline. 
The mean score changes from baseline to a month 
later can be seen in Table 7.
 The ESAS was applied, also, by Chow et al [44], 
in order to assess QoL in 518 patients in weeks 1, 2, 
4, 8, and 12 after RT. Improvements in both global 
and index pain (by 1.7 and 4.2 points respectively), 
anxiety and sense of well-being (by 1 point each) 
and depression (by 0.6) were reported in all patients 
after the 4-week follow-up. 
 Other pain tools were employed as well by au-
thors of articles published between 1977 and 2015 
(Table 6). 
 In the study of Gilbert et al [48] QoL was evalu-
ated using Karnofsky performance status (KPS), a 
score that demonstrates patients’ functional capa-

Authors, [Ref], 
Publication time

Enrollment period Population Follow-up time

Gilbert et al. 
[48], 1977

1970- 1973 Patients with painful BMs under 
palliative RT

N=158

Months 3, 6, 9, 12 after RT

Gaze et al. [47], 
1997

Feb 1988- May 
1993

Patients with painful BMs under 
palliative RT
N=409 (total)

Weeks 1, 3-4 and every second month 
after RT

Nielsen et al. 
[49], 1998

Jan 1989- Dec 
1994

Patients with painful BMs under 
palliative RT

N=241

Weeks 4, 8, 12 and 20 after radiation 
schedule was completed

Salazar et al. 
[50], 2001

Mar 1996- Jan 
1999

Patients with painful BMs under HBI 
N=156

Not stated

Chow et al. [44], 
2004

Jan 1999- Jan 
2002

Patients with painful BMs under 
palliative RT

N=518

Weeks 1,2,4,8 and 12 after RT

Fairchild et al. 
[43], 2009

Aug 2006-Dec 
2006

Patients with painful BMs under 
palliative RT

N=31

Weeks 1 and 4 after RT

Pituskin et al. 
[42], 2009

Jan 2007- Dec 
2007

Patients with painful BMs under 
palliative RT

N=82

One month after RT was completed

Westhoff et al. 
[51], 2015

1996- 1998 Patients with painful BMs under 
palliative RT

N=956

Weeks 1-12 and Months 3-24 post- RT

Table 6. Authors employing tools other than the EORTC and BPI questionnaires
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bility. The term “good” regarding QoL was referred 
to patients who reported being able to cope with 
the majority of their needs for most of their life; 
those constituted Level 1. Patients experiencing 
difficulty in mobility and grave skeletal pain were 
classified as Level 2. Among 120 patients, 73% ex-
perienced a complete pain relief at the irradiated 
site in 3 months, 63% reported having “good” QoL 
post-treatment, even though this status prevalence 
was not mentioned before RT. A considerably pain-
free status was experienced by these patients who 
maintained the ability to walk and did not suffer 
from depression provoked by the continuous use 
of analgesics and chemotherapy [48].
 The elements of HRQoL were assessed by 
Gaze et al [47] using the Eastern Hospital Anxi-
ety and Depression (HAD) Scale and Spitzer’s QoL 
Index. The latter is a 5-item tool that examines 

health, everyday living, activity, outlook and sup-
port. Through these, Gaze et al [47] observed a sub-
stantial benefit in the QoL and a limitation in the 
incidence of anxiety in Rs concerning both frac-
tionation regimes. Pain was again the parameter 
that was favored most by RT, while the Spitzer QoL 
parameters followed with a smaller benefit. The 
changes in the anxiety and depression scores, as 
assessed by HADS, were the smallest (Table 8).
In order to evaluate QoL and pain relief, Nielsen 
et al [49] applied a 5-point visual analog scale that 
captured global QoL, analgesic consumption and 
pain. A benefit in QoL post-RT was reported, with-
out significant differences between fractionation 
schemes, with 7% of patients achieving an excel-
lent well-being status.
 Salazar et al [50] carried out a randomized trial 
in 2001, in which patients were randomly assigned 
to receive either 8 Gy divided in 2 fractions within 
the same day, 12 Gy in 4 fractions in 2 days’ time, 
or 15 Gy in 5 fractions within a period of 5 days. 
An improvement in QoL was recorded in patients in 
the second and third groups, while a significant de-
terioration was observed in patients randomized in 
the first one. With the exception of prostate cancer 
patients, that seemed to be most benefited by the 

Chow et al. [44] Fairchild et al. [43]* Pituskin et al. [42]

Pain (global/index) 1.7/4.2 0.94 0.71 3.12

Anxiety 1.0 0.91 0.52 2.54

Depression 0.6 0.87 0.45 1.71

Wellbeing 1.0 0.78 0.39 1.45

Drowsiness NS 0.81 0.425 1.84

Tiredness NS 0.81 0.42 1.75

Appetite NS 0.77 0.325 NS

Nausea NS 0.93 0.325 NS

Dyspnoea NS 0.81 0.17 NS
*expressed in proportion of patients (column 1: improved/stable, column 2: only improved)

Table 7. Changes from baseline weeks after treatment was completed on a 10-point scale

Gaze et al.[47]
(%)

Pain response 57.20

Analgesics consumption 25.15

Spitzer QoL 10

HADS 4.76

0 pain+0 analg 14.4

Table 8. Changes in the pain and QoL scores one month 
post-RT

Salazar et al. [50]

Mean pain response 75

Net pain relief 71

Mean analgesic drug score 68

Mean performance status 34

Table 9. Changes from baseline after HBI expressed as 
% percentage decreased, increased comparing to baseline

Westhoff et al. [51]

Both Rs vs NRs

Pain 31 25

Psychological distress 6 15

Physical symptoms distress 5 13

Activity level impairment 3 13

Value Life 2 7

Health VAS 1 6

Table 10. Improvements in month 1 post therapy from 
baseline (%)
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third regime, all the other patients, regardless of 
their primary malignancy, appeared to benefit from 
the 12 Gy and 15 Gy schedules. Mean pain score 
demonstrated the greatest change from baseline af-
ter HBI (6;71/9 points), followed by mean analgesic 
drug score (6;12/9 points) and mean performance 
status (1;36/4 points) (Table 9).
 A meta-analysis of the Dutch Bone Metastases 
published in 2015 by Westhoff et al [51] observed 
significant improvements in QoL of patients receiv-
ing palliative RT for painful BMs. In this large trial 
conducted in the Netherlands from March 1996 to 
September 1998, 1157 patients were randomized 
to receive either 24 Gy in a 6-dose fractionation 
schedule or 8 Gy in a single dose. Changes in scores 
one month after RT from baseline between Rs and 
NRs were compared. Mean changes in score are on 
display in Table 10.
 The outcomes of our research are consistent 
with those of McDonald et al [18] confirming that 
an improvement in QoL is observed in the majority 
of patients after undergoing RT.
 QoL is a term not so easy to be defined and 
properly evaluated; the pain and psychological 
distress arising from bone metastases in advanced 
cancer patients have disastrous effects on every as-
pect of a person’s life. These patients are aware that 
they have a limited time of life ahead of them; they 
have undergone multiple treatments, surgical or 
pharmacological; they have been hospitalized and 
suffered from both the immediate consequences 
of their disease and from the adverse effects of the 
methods intending to cure them or prolong their 
survival. Their bones are painful and fragile and 
the patients find it difficult to move or perform their 
daily habits and activities without suffering; ad-
ditionally, they have a hard time sleeping. 
 Among the domains examined by the BPI ques-
tionnaire, Worst pain was the one that benefited 
most. On the other hand, satisfaction and attach-
ment patterns in cancer patients that received pal-
liative care experienced a statistically significant 
amelioration post-RT. This finding complies with 
most of the studies employing the RTOG-EORTC 
QoL questionnaires, both C30 and BM22.
 In particular, even though there is no abso-
lute conformity in the conclusions among the 
trials applying EORTC-QLQ-C30 and C15 ques-
tionnaires since their number is limited and their 
populations vary, one can notice certain common 
points in terms of the improvement in individual 
QoL parameters. According to these studies’ out-
comes, alterations in pain scores after palliative 
RT prevailed over those observed in the remain-
ing domains. Physical and emotional functioning, 
quality of sleep, restoration of bowel motility and 

appetite as well as overall health were significantly 
correlated with pain relief; nevertheless, a precise 
classification of QoL items by order of the influ-
ence patients’ pain regression has on them can-
not be achieved. The parameters least improving 
after radiation - if improved at all - were most of 
the time social and cognitive functioning, financial 
problems, diarrhea (which according to all authors 
never seemed to improve), dyspnoea, nausea and 
vomiting, fatigue and role functioning. 
 At this point it is important to specify that 
among these studies, Tolia et al [39] examined not 
the sole impact of RT but its palliative outcomes 
with the concomitant use of an agent (escitalopram) 
with both antidepressant and analgesic effects in 
a relatively high dosage. In this trial, instead of 
taking a dose of up to 20mg escitalopram daily, 
patients had been prescribed to receive 30mg esci-
tapopram per day, concomitantly with palliative 
RT. Their study demonstrated a remarkable surge 
in patients’ physical, role and cognitive perfor-
mance, global health and emotional status scores 
as well as a significant facilitation of breathing, 
all of which exceeded the still considerable pain 
relief observed. Furthermore, even though in the 
study of Mendez et al [41] no statistically signifi-
cant changes were found in pain palliation when 
using the EORTC-QLQ-C30 questionnaire, the use 
of QLQ-BM22 revealed ameliorations in pain score 
that appeared to be the most prominent compared 
to the rest of the parameters examined.
 Trials using the QLQ-BM22 questionnaire 
however, provided us with a clear pattern of pa-
tients’ response in terms of QoL the first months 
after RT. The domain that was experiencing the 
greatest improvement in mean score was the pain 
characteristics parameter, while functional inter-
ference and painful sites experienced the second 
and third greatest regression, respectively. Psycho-
social aspects (PsA) marked the least significant 
progress in 2 trials [27,41] with the exception of the 
intervention group in the study of Rief et al [37], 
which experienced remarkable amelioration of PsA.
 Furthermore, the ESAS along with the other 
tools used by authors indicated that pain and anxi-
ety according to the ESAS is the most affected by 
palliative RT interfering factor in HRQol of patients 
with uncomplicated BMs, while physical perfor-
mance, overall sense of well-being and satisfac-
tion, along with several symptom scales are also 
significantly improved. Social interaction still has 
the lowest improvement rates.
 First of all, palliative RT and pain regression 
proved to be rarely beneficial for psychosocial/
social function items. This is most probably due 
to the fact that these parameters are significantly 
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more influenced by other factors such as the con-
stant threat of impending death, the idea of losing 
their loved ones or being dependent on others and 
less by pain and loss of mobility. Perhaps phar-
maceutical treatment, exercise, group therapy and 
supportive programs for both patients and their 
family could help improve these persons’ emo-
tional state and social interaction.
 A conclusion that could be drawn due to the 
discrepancy between the most used EORTC ques-
tionnaires is that the QLQ-BM22 questionnaire 
might be able to provide more accurate informa-
tion on data concerning the QoL of these patients. 
QLQ-C30 and C15PAL are not specifically designed 
for these patients and they reflect general aspects 
of HRQoL that are influenced by an immense va-
riety of diseases. The domains examined by these 
instruments, such as financial problems, diarrhea, 
dyspnea, cognitive impairment, nausea and vomit-
ing might not affect patients with painful bone me-
tastases and brief periods between follow-ups. As 
literature indicates so far, the separate functional 
and symptom scales of these two assessment tools 
rarely overlap [53].
 Among the studies we included in our litera-
ture review, randomized control trials were rela-
tively few, while most of them did not primarily 
focus on QoL improvement; overall in the existing 
literature, randomized control trials mainly aim to 
determine which is the optimal RT technique and 
dose fractionation scheme in order to be achieved 
at the same time maximal pain response, with 
minimal toxicity and highest survival rates [54-
57]. Therefore, an effort should be made so that fu-
ture randomized controlled trials focus more on the 
improvement or at least preservation of patients’ 
QoL- a cardinal purpose of palliative medicine.

Limiting factors

 The trials we examined- and, consequently, 
our reviews as well- had the disadvantage of the 
continuously reducing patient population since in 
every study, follow-up questioning after the com-
pletion of treatment was mandatory. Such a fact is 
expected in every study with a sample comprised 
of advanced cancer patients. A large number of pa-
tients were deceased or had such a deteriorated 
health status that made it impossible for them to be 
contacted or fill-in their follow-up data. As a result, 
patients’ improvement in QoL might be overesti-
mated in the researches’ outcomes.
 Another point that should be taken into ac-
count when interpreting our article’s results is that 
trials assessing the effects of RT on patients with 
complicated BMs were excluded, while most of the 

studies we examined did not include patients re-
irradiated in the past.
 Another important limiting factor is that pa-
tients under- or having gone through- other kinds 
of treatment (e.g. chemotherapy) were sometimes 
included in the aforementioned studies. Adverse 
effects of such therapies can have tremendous ef-
fects on QoL. Thus, the aforementioned QoL im-
provements might be severely affected by these 
concomitant methods of treatment.
 Ultimately, the times of follow-up varied 
among the trials that we examined in this article; 
the ideal follow-up interval is yet to be determined. 
In the future, researchers should try to conclude 
the optimal follow-up period of time, so that the 
aims of researchers could be achieved without pa-
tients becoming encumbered.
 As one can already see, arranging the QoL do-
mains in patients with painful BMs, based on the 
influence that palliative RT has on them, is quite 
a difficult task; perhaps even impossible. Even 
though so far literature is not that extended, it 
appears that patients with symptomatic, uncom-
plicated BMs responding to palliative irradiation 
experience a significant benefit in their QoL, with 
the latter ameliorating or at least not deteriorat-
ing. Pain relief in these patients after palliative RT 
can reach a percentage of 70%. In addition to the 
so far acquired knowledge, this treatment method 
can both achieve symptom regression and defend 
this subgroups’ right to live their last days of life 
with decency.
 In the years to come, researchers should use 
the specialized tools more frequently when carry-
ing out trials in this patient population- such as 
the EORTC QLQ-BM22. They should also pay more 
attention to the alterations in QoL as a response 
to palliative treatments. Future studies should also 
look for the effect of other methods concomitantly 
recruited –such us pharmacological agents, inva-
sive techniques, homeopathic cures, psychological 
consultation or exercise programs. Social interac-
tion, frequent psychological distress and sense of 
well-being parameters did not improve after treat-
ment as often and to the extent other functional 
scales and symptoms did; this could be attributed 
to the fact that these domains are influenced by 
a multitude of factors related to these patients’ 
disease. Therefore, patients suffering from painful 
BMs should also look for other means to help them 
cope with the challenges they face in an emotional 
and social level.
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