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ABSTRACT

Background: The objective to assess the outcomes from different palliative radiotherapy (RT) schedules in incurable head 
and neck cancer (HNC), to evaluate if there is a relationship between RT dose, technique, and fractionation with tumor re-
sponse in contrast to the occurrence of adverse effects.

Materials and methods: Eligible studies were identified on Medline, Embase, the Cochrane Library, and annual meetings 
proceedings through June 2020. Following PRISMA and MOOSE guidelines, a cumulative meta-analysis of studies for overall 
response rate (ORR), overall survival (OS), progression-free survival (PFS), pain/dysphagia relief, and toxicity was performed. 
A meta-regression analysis was done to assess if there is a connection between RT dose, schedule, and technique with ORR.

Results: Twenty-eight studies with 1,986 patients treated with palliative RT due to incurable HNC were included. The median 
OS was 6.5 months [95% confidence interval (CI): 5.6–7.4], and PFS was 3.6 months (95% CI: 2.7–4.3). The ORR, pain and dys-
phagia relief rates were 72% (95% CI: 0.6–0.8), 83% (95% CI: 52–100%), and 75% (95% CI: 52–100%), respectively. Convention-
al radiotherapy (2D-RT) or conformational radiotherapy (3D-RT) use were significantly associated with a higher acute toxicity 
rate (grade ≥ 3) than intensity-modulated radiation therapy (IMRT) or stereotactic body radiation therapy (SBRT). On meta-re-
gression analyses, the total biological effective doses (BED) of RT (p = 0.001), BED > 60 Gy10 (p = 0.001), short course (p = 0.01) 
and SBRT (p = 0.02) were associated with a superior ORR.

Conclusions: Palliative RT achieves tumor response and symptom relief in incurable HNC patients. Short course RT of 
BED > 60 Gy using IMRT could improve its therapeutic ratio. SBRT should be considered when available.
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Introduction

Globally, head and neck squamous cell carcino-
ma (HNSCC) is the seventh most common cancer, 
resulting in about 300,000 deaths per year [1]. At 
diagnosis, many patients are unsuitable for curative 
treatment due to advanced loco-regional disease, 
the presence of significant comorbidities, and poor 
performance status [2, 3]. Patients with advanced 
HNSCC without curative treatment have a short-
ened survival rate [4–6]. Nevertheless, even with-
out radical therapy and with a reduced survival 
rate, these patients still require some type of ther-
apy to control their loco-regional disease, to mit-
igate pain, bleeding, dysphagia, and other local 
symptoms [7, 8].

Palliative radiotherapy (RT) is a frequently 
used modality to relieve local symptoms from lo-
cally advanced head and neck cancer (HNC) [7, 
9]. However, there is a scarcity of randomized con-
trolled trials to guide the choice of the optimal frac-
tionation and the optimal radiation dose for these 
patients [9]. An ideal palliative RT course should 
be capable of producing significant tumor regres-
sion, symptom control within a short treatment 
time, and with minimal side effects and preserva-
tion of quality of life [10, 11].

Recently, Grewal et al. published a critical review 
demonstrating a lack of standardization in terms 
of dose per fraction, treatment technique, over-
all treatment time, and biologically effective dose 
(BED) for choosing a palliative RT schedule [9]. 
In this systematic review, no significant advantage 
among conventional, short, or cycled fractionated 
RT was observed, and doubts remain whether there 
is a relationship between radiation dose and tumor 
or symptom control [9]. Moreover, another previ-
ous review article also reported a wide variety in 
the dose in palliative RT courses [10]. In general, 
palliative RT was effective with low toxicity rates; 
in contrast, there was an increase in side effects in 
studies with higher RT doses [12]. These conflicting 
results from numerous RT fractionations employed 
in clinical practice highlight the need to investigate 
if there is an optimal RT scheme.

This meta-analysis is intended to assess the out-
comes from different palliative RT schedules for 
incurable HNC evaluating if there is a relationship 
among BED, RT technique, and RT schedule with 
tumor or symptom control.

Material and methods

We conducted this systematic review and me-
ta-analysis according to the Preferred Reporting 
Items for Systematic Reviews and Meta-analysis 
(PRISMA) statement and the Meta-analyses of 
Observational Studies in Epidemiology (MOOSE) 
guideline [13, 14]. Two reviewers (GAV, MLKC) 
performed the research, selected the articles ini-
tially by title and abstract, and then read the full ar-
ticle. The two investigators conducted a systematic 
search in MEDLINE, (via PubMed), the CENTRAL 
(Cochrane Library Central Register of Controlled 
Trials, via Wiley), and EMBASE (via Elsevier) for 
studies assessing the treatment outcomes with pal-
liative RT for incurable locally advanced HNC pa-
tients. Disagreements were resolved by consulting 
a third reviewer (AGG).

We have used the following search terms: 
(“head and neck neoplasms”[MeSH Terms] 
OR (“head”[All Fields] AND “neck”[All Fields] 
AND “neoplasms”[All Fields]) OR “head and neck 
neoplasms”[All Fields] OR (“head”[All Fields] 
AND “neck”[All Fields] AND “cancer”[All 
Fields]) OR “head and neck cancer”[All Fields]) 
AND (“palliative”[All Fields] OR “palliatively”[All 
Fields] OR “palliatives”[All Fields]) AND (“radio-
therapy”[MeSH Terms] OR “radiotherapy”[All 
Fields] OR “radiotherapies”[All Fields] OR “ra-
diotherapy”[MeSH Subheading] OR “radiother-
apy [All Fields]). The list containing the articles 
and reviews was inspected, and the related studies 
were analyzed to complement the electronic query. 
Searches were performed from January 1966 up to 
July 2020, and the exploration was not limited by 
the publication’s language.

Study selection
We included only published studies evaluating 

the treatment outcomes of palliative RT for incur-
able HNC. Retrospective, prospective, or random-
ized clinical trials with at least 6 months of fol-
low-up were included. Case reports or publications 
without information on survival, symptom control, 
toxicity, or RT were excluded.

Patients
We included only studies with patients over 18 

years old with locally advanced HNC treated with 
palliative RT without curative intention. Publica-
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tions that included patients treated with surgery 
followed by adjuvant RT or patients undergoing RT 
with curative intent were not considered.  

Intervention
We assessed the efficacy of palliative RT in HNC 

patients. We classified the palliative schedule as 
short-course RT if the treatment was delivered in 
less than ten fractions. Long-course RT was classi-
fied as schedules delivering ≥10 fractions without 
treatment breaks to evaluation. Cycled RT was de-
fined as an RT schedule delivering short RT B.I.D 
(i.e., twice a day) or not with treatment breaks for 
evaluation of at least 1 week between the RT pe-
riods. Studies using conventional RT (2D-RT), 
conformational RT (3D-RT), intensity-modulated 
RT (IMRT), or stereotactic body RT (SBRT) were 
allowed.

Outcomes

The primary objectives were to evaluate 
the overall objective response rate (ORR), over-
all survival (OS), and progression-free survival 
(PFS). The secondary endpoints were symptom 
relief (pain and dysphagia) and treatment-relat-
ed toxicities. The toxicity analysis was estimated 
based on grade ≥3 acute side effects as a severe 
complication from palliative RT. ORR was catego-
rized as complete response (CR), partial response 
(PR), stable disease (SD) or progressive disease 
(PD) based on the data reported in the publica-
tions. Furthermore, patients were recognized as 
objective responders with a complete (CR) or 
partial response (PR). We also estimated median 
OS and PFS. The PFS was estimated considering 
the criteria employed in the studies, i.e., the peri-
od without disease progression.

Clinical data

We obtained data of patients, treatment char-
acteristics, and outcomes. Two reviewers (GAV, 
MLKC) independently selected data using a stan-
dardized method. The following information was 
collected: authors, year of publication, study design, 
number of patients, RT dose and fractionation, RT 
technique, ORR, symptom relief, median OS, me-
dian PFS, and grade ≥ 3 acute toxicities. The two 
reviewers were in charge of gathering all data for all 

studies using a standardized data extraction form. 
A third reviewer (AGG) was used to solve different 
issues by consensus

Data synthesis and analysis

The cumulative meta-analysis gives cumulative 
pooled estimates and 95% confidence intervals 
(CIs). The studies were successively combined by 
year of publication and evaluated using the ran-
dom-effects model. The OS outcomes and 95% 
CIs were estimated, giving a general view of 
the evolution of intervention effects over time. 
The rates for each outcome were defined using 
the proportion rate (i.e., % of event and toxici-
ty grade ≥ 3). We used the random-effects mod-
el due to a relevant variation in trial character-
istics. A p-value lower than 0.05 was considered 
significant in all analyses. The meta-analysis 
was performed using the Open Meta-Analyst 
free open software. The following variables 
were evaluated in the meta-regression analysis; 
RT technique (2D-RT, 3D-RT, MIXED, IMRT, 
and SBRT), study design, type of fractionation 
(short, long, or cycled), and cumulative BED (as 
continuous and categorized by BED < 40 Gy10, 
BED40–60 Gy10, and BED > 60 Gy10). To calculate 
the BED, we used the formula: 

BED = N.d(1 + d/α/β)

where d = dose per fraction, n = number of frac-
tions, and α/β= 10 Gy for HNC [15].

Results 

The search found 2,310 studies reporting 
the treatment outcomes employing palliative RT 
for HNC. After applying the inclusion criteria, 
2,258 studies were excluded. The published studies 
were excluded due to several reasons, as described 
in the flowchart in Figure 1. Therefore, finally, we 
selected 28 studies [16–43], including 1,986 pa-
tients (Supplementary File — Tab. S1). Two studies 
were counted twice because they had more than 
one group using different schedules of palliative 
RT [40, 41]. In the statistical analysis, we consid-
ered each group as a single trial, resulting in thirty 
studies. The study design was retrospective, pro-
spective, and randomized in sixteen, ten, and two 
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studies, respectively. In general, the studies includ-
ed elderly patients, with a median of 66 (range: 
65-78) years, with 93% of squamous cell carcinoma 
(Tab. 1). Ten studies used short-, ten used long-, 
and eight trials used cycled-course RT. The median 
BED Gy10 was 56 Gy10 ranging from 30 to 72Gy10, 
with 12, 3, 5, 5, and 3 studies using 2D-RT, 33D-RT, 
3D/IMRT (mixed), IMRT, and SBRT, respectively. 
Table 1 summarized the characteristics of studies 
included in the meta-analysis.

Clinical outcomes
Twenty-five studies including 1,851 patients re-

ported the median OS. The cumulative effect size 
of palliative RT was estimated at a median OS of 
6.5 (95% CI: 5.6–7.4) months, and the PFS was 
3.6 (95% CI: 2.7–4.3) months (Fig. 2AC). Pooling 
the data from 24 studies with 1,168 patients, the cu-
mulative effect for ORR was 72% (95% CI: 60–80%) 
(Fig. 2B). Evaluating the cumulative effect over 
time, the OS changed significantly after the publi-

cation of Agarwal et al., and achieved stability from 
2010 onwards after the publication of Nguyen et al. 
(Fig. 2A) [22, 32]. The PFS remained inside of 95% 
CI; after the publication of Kumar et al. in 2015, 
the PFS achieved stability, (Fig. 2C) [33].

Meta-regression for ORR
In the meta-regression analysis, three vari-

ables were significantly associated with ORR 
(Tab. 1). BED was considered both a continuous 
and categorical variable. The BEDs ranged from 30 
to 72 Gy10, and they were stratified into three levels 
— BED < 40 Gy10, BED 40–60 Gy10, and BED > 60 Gy10 

so as to obtain a comparable number of studies in 
each bin. In the meta-regression analysis, the ORR 
for BED < 40 Gy10 and BED 40–60 Gy10 were sig-
nificantly different from BED > 60 Gy10 (p = 0.001) 
(Fig. 3A, Tab. 1). The BED levels regarding 
the RT technique and type of RT course are illus-
trated in Figure 3BC. Additionally, short-course 
RT (p = 0.01), SBRT (p = 0.02), and study design 

Figure 1. Flow chart with article selection and inclusion methods according to PRISMA guidelines

Records identified through
database searching

(n = 2308)

Additional records identified
through other sources

(n = 2)

Records after duplicates removed
(n = 2310)

Records screened
(n = 52)

Full-text articles assessed for eligibility
(n = 52)

Studies included in qualitative synthesis
(n = 28)

Studies included in quantitative synthesis 
(meta-analysis) 

(n = 28 with 30 palliative RT treatments)

Records excluded
(n = 2258)

Full-text articles excluded, with reasons 
(n = 24):
•  Case report
•  Case series
•  Treatment with curative intention
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Table 1. Characteristics of studies included in the meta-analysis and meta-regression analysis of categorical and continuous 
moderator variables related to overall response rate

Variables Study level n, median % (range) Patients Age Gender KPS

Number of studies

Median/% (range)
28 studies (2 studies with two arms 

counted as a study)

28 studies

1986 
(15–505) 

28 studies

66 years 
(65–78 y)

26 studies

Female: 24% patients (18–73%)

Male: 76% patients (27–82%)

24 studies

70 (60–80)

Metaregression analysis 

Histology 

Squamous cell 
carcinoma  

26 studies, 93% patients (60–100%) Coefficients Lower 
bound Upper bound p-value

Total BED Gy10

22 studies, median 56 Gy10 (30–72 Gy10)

BED > 60 Gy10

BED 40–60 Gy10

BED < 40 Gy10

Ref

–0.4

–0.7

–0.6

–1.1

–0.2

–0.3

0.001

0.001

RT course

Cycled

Long 

Short

8 studies — 315 (21–75) patients

10 studies — 660 (25–158) patients

10 studies — 1011 (17–505) patients

Ref

–0.012

0.23

–0.13

0.10

0.10

0.44

0.88

0.01

RT technique

2D-RT

3D-RT 

Mixed

IMRT

SBRT

12 studies — 1289 (23–550) patients

3 studies — 98 (30–35) patients

5 studies — 393 (21–148) patients

5 studies — 127 (17–34) patients

3 studies — 79 (15–44) patients

Ref

0.08

–0.06

–0.13

0.47

–0.08

–0.24

–0.32

0.06

0.25

0.10

0.05

0.88

0.31

0.44

0.16

0.02

Study design

Prospective

Randomized

Retrospective

10 studies — 592 (25–158) patients

2 studies — 80 (17–23) patients

16 studies — 1314 (15–505) patients

Ref

0.23

0.24

0.04

0.10

0.4

0.38

0.015

0.001

Intercept 

Total BED
22 studies, median 56 Gy10 (30–72 Gy10)

2.4

0.03

1.4

0.01

3.4

0.4

0.001

0.001

BED— biological effective dose; 2D-RT — conventional radiotherapy; 3D-RT — conformational radiation therapy; IMRT — intensity-modulated radiation therapy; 
SBRT — stereotactic body radiation therapy

Figure 2. The cumulative effect of palliative radiation therapy (RT) on median overall survival (OS), overall response rate 
(ORR) and median progression-free survival (PFS)
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(retrospective and RCT) were also associated with 
a better ORR, as shown in Table 1. 

Pain and dysphagia relief
Fourteen and eleven studies, with 1,181 and 861 

patients treated with palliative RT reported pain 
and dysphagia relief as an outcome, respectively. 
Combining the studies, the cumulative rate of pain 
and dysphagia relief after palliative RT were 83% 

(95% CI: 52–100), and 75% (95% CI: 52–100%), 
respectively (Fig. 3D).

Grade ≥ 3 acute toxicity 
Twenty-three studies with 1578 patients report-

ed toxicity as an outcome. The cumulative rates of 
grade ≥ 3 acute mucositis and dermatitis were 16.8% 
(95% CI: 9–24.4%) and 3.4% (95% CI: 1.8–5%), 
respectively (Fig. 3E). Evaluating the cumulative 

Figure 3. A. Variables significantly associated with overall response rate (ORR); B. Radiation therapy (RT) technique 
and biological effective doses (BED) level; C. Type of RT course and BED level; D. Pain and dysphagia relief after palliative RT; 
E. Cumulative rates of grade ≥ 3 acute mucositis, dermatitis, and any grade ≥ 3 toxicity by RT technique

A B

C D

E
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rates of grade ≥ 3 acute mucositis and dermatitis by 
RT technique, rates were higher for 2D-RT (17.1% 
and 3.5%) and 33D-RT (16% and 3.8%) tech-
niques than for studies employing mixed (2D-RT,  
33D-RT and IMRT) techniques (13% and 0.7%), 
IMRT (14% and 0) and SBRT (0 and 0) (Fig. 3E).

Discussion

This meta-analysis evaluated the impact of RT 
technical aspects on palliative HNC patients’ treat-
ment outcomes. The results showed that palliative 
RT, independent of the scheme, achieves a high 
ORR and relief of symptoms. The most common 
symptoms were pain and dysphagia, and for both, 
palliative RT provided a remission rate of 83% 
and 75%, respectively. The estimated median OS 
of these patients was 6.5 months, with a median 
PFS of 3.2 months. Putting these outcomes togeth-
er, an obvious query would be the optimal choice 
of RT schedule and dose. Herein, we attempted 
to address this question by using ORR as an in-
dependent variable in a meta-regression analysis 
and total BED, BED levels (< 40 Gy10, 40–60 Gy10, 
and > 60 Gy10), RT schedule (short, long, and cy-
cled), study design, and RT technique were rec-
ognized as the dependent variables. The ORR was 
chosen as an independent variable because a higher 
ORR can be associated with a high rate of symp-
tom relief, longer duration of response, and local 
control. Moreover, we observed a stable trend for 
the clinical endpoints of OS and PFS, which reduc-
es the likelihood of detecting an association be-
tween the variables and these outcomes. We found 
that significant factors for ORR included cumula-
tive BED and RT schedule. 

These outcomes of the meta-regression analysis 
are hypothesis-generating and, at the same time, 
significant for the clinical practice. The magnitude 
of the difference in ORR between the trials using 
a BED > 60 Gy10 compared to a BED < 40 Gy10 was 
significant (84.7% vs. 36.5%, p < 0.0001) (Fig. 3A). 
These findings raise the question if the combina-
tion of SBRT with an ultra-hypofractionated sched-
ule achieving a high BED in well-selected patients 
could confer a survival advantage. The outcomes 
recently presented by Al-Assaf et al. support 
this hypothesis [44]. In their retrospective study, 
SBRT with ultra-hypofractionation was used in 
elderly patients unfit for radical treatment [44]. 

Patients were treated with SBRT delivering a total 
dose ranging from 35 to 50 Gy in 4 to 6 fractions. 
Patient characteristics were, however, heteroge-
neous and included those previously untreated 
(n = 48), recurrent never irradiated (n = 19), oli-
gometastatic (n = 17) and previously irradiated 
(n = 33) [44]. Local control (LC) at 12 months 
and median PFS for the respective subgroups were 
85.8%, 78.2%, 85%, 78.9% (p = 0.86) and 23.7, 14.8, 
10.5 and 7.8 months (p = 0.04), respectively [44]. 
Although Al-Assaf et al. included a mixed HNC 
population, their good results using SBRT point in 
the same direction as our findings using the same 
technique in a palliative setting.

Moreover, Malik et al, in a systematic review 
and meta-analysis, also analyzed the role of SBRT 
for de novo HNC [45]. In this review, with 157 pa-
tients from nine studies, SBRT was safe and provid-
ed good locoregional control rates with a low rate 
of side effects [45]. The OS rates at 1, 2, and 3 years 
were 75.9%, 61.1%, and 50.0%, respectively [45]. 
LC rates at 1, 2, and 3 years were 90.7%, 81.8%, 
and 73.4% each [45]. The late G5 toxicity rate was 
0.1%, and the G3–4 rate was 3.3% [45].

Regarding the relevance to clinical practice, 
the fact that HNC patients undergoing pallia-
tive RT harbored a shortened survival makes 
a short-course treatment appealing [7]. Next, 
short-course RT could increase patient conve-
nience and reduce non-compliance and inter-
ruptions [9]. However, it is critical to stress that 
the short course studies used a similar BED lev-
el than cycled- and long-course RT. The similar 
BED between the different radiation schedules 
(short, long, and cycled) raises the question if 
the better ORR observed with the short course is 
possibly related to better patient adherence, fewer 
treatment interruptions, treatment gap, reducing 
the tumor repopulation, or smaller treatment vol-
umes. Nonetheless, we lack information on these 
variables to resolve any potential confounders 
of our findings. On the other hand, the contri-
bution of the SBRT for a better ORR than other 
techniques can be explained by the use of better 
images to define the gross tumor volume combin-
ing MRI with PET-CT, by the use of image-guid-
ed radiation therapy (IGRT) to deliver the treat-
ment which allows employing a short course with 
a high BED closing the intricate net to explain 
the better result found [45]. 
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Toxicity is another crucial element to acknowl-
edge in the decision about RT schedule, dose, 
and technique to palliate HNC patients [7]. The eval-
uation considered early toxicity as a parameter due 
to the reduced median OS and its connection with 
treatment interruption and adherence. The rate 
of acute ≥G3 mucositis and dermatitis was high-
er with conventional techniques than with IMRT 
and SBRT. There was a difference of approximately 
5% and 20% for any G3 toxicity comparing IMRT, 
and SBRT vs. 2D and 3D techniques (Fig. 3E). 
Nonetheless, we acknowledge that these differenc-
es may be attributed to using older RT techniques 
to deliver comparable BEDs and smaller treatment 
target volumes with SBRT. Regarding some plan-
ning aspects of 2D/33D-RT and IMRT/SBRT stud-
ies, in general, the margins were ≥ 1.0 cm with par-
allel opposite fields in 2D/33D-RT trials compared 
with margins ≤ 1.0 cm in IMRT/SBRT publications 
(Supplementary File — Tab. S1).

Based on the meta-analysis, trials employing 
a high BED, ideally higher than 60 Gy10, with 
a short RT schedule, delivered with IMRT or SBRT, 
obtained a better ORR with a lower incidence of 
severe acute toxicity.

However, even with these positive findings, it is 
important to highlight some limitations of the pres-
ent study. Foremost, a meta-analysis of observation-
al studies can carry the same bias from the source 
data. Next, we were unable to resolve several poten-
tial confounders for analyses of the symptom relief 
and toxicity endpoints. Moreover, another limita-
tion is the lack of detailed data and outcomes con-
cerning disease subsites, clinical stage, and clinical 
(ECOG) and tumor parameters. With most studies 
including a population with mixed disease sites, 
a more detailed analysis was not possible. None-
theless, the present study is hypothesis-generating 
for the design of future studies, and these find-
ings represent the best evidence available to guide 
the radiation oncologist to maximize the treatment 
outcomes in the HNC palliative setting. 

Conclusion

Palliative RT is effective in providing tumor re-
sponse and symptom relief in patients with incur-
able HNC. Considering the differences detected 
by the meta-analysis, short RT courses with a high 
BED using IMRT or SBRT can improve the ther-

apeutic index of RT. Acknowledging the stud-
ies heterogeneity, the limited number of patients, 
and the absence of long-term data, further research 
is demanded in this area. The findings report-
ed here are hypothesis-generating and can guide 
the development of future clinical trials investigat-
ing palliative RT in HNC.
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