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  Abstract 
  Background.  Locally advanced and recurrent rectal cancers frequently cause pelvic morbidity including pain, bleeding and 
mass effect. Palliative pelvic radiotherapy is used to relieve these symptoms and delay local progression. There is no 
established optimal radiotherapy regimen and clinical practices vary. Our aim was to review the effi cacy and toxicity of 
palliative pelvic radiotherapy of symptomatic rectal cancer and to evaluate different fractionation schedules, based on 
published literature.  Material and methods.  Systematic literature searches of Medline, Embase and Cochrane databases 
were performed through 2011. Studies reporting symptomatic response or quality of life (QOL) after palliative radiotherapy 
for rectal or rectosigmoid cancer were eligible.  Results.  Twenty-seven studies were included, of which 23 were retrospective 
reviews. There were no patient-reported outcomes or QOL assessments. There were large variations in applied radiotherapy 
regimens. Pooled overall symptom response rate was 75% and positive responses were reported for pain (78%), bleeding 
and discharge (81%), mass effect (71%) and other pelvic symptoms (72%). Toxicity results were not evaluable.  Conclusion.  
Palliative pelvic radiotherapy for symptomatic rectal cancer appears to provide relief of a variety of pelvic symptoms, 
although there is no documented optimal radiotherapy regimen in this context. There is inadequate evidence regarding 
onset, duration and degree of symptom palliation, QOL and associated toxicity with this treatment and prospective studies 
are therefore needed.   

 Locally advanced primary and recurrent rectal and 
rectosigmoid cancers have the potential to produce 
signifi cant pelvic morbidity including pain, obstruc-
tion, tenesmus, hemorrhage and discharge. Systemic 
oncologic treatments, which have prolonged the 
median survival of patients with advanced colorectal 
cancer by up to two years [1], usually have a positive 
effect on the primary tumor [2]. However, a sub-
group of patients still experiences the burden of a 
growing pelvic mass unsuited for surgical excision. 
Prolonged survival, relief of symptoms and sustained 
quality of life (QOL) are of great importance for 
these patients and palliative external beam radio-
therapy (EBRT) is often used for these purposes. 

 Population-based studies report a general under-
utilization of palliative radiotherapy [3]. Among the 

proposed explanations are a lack of evidence to sup-
port its use and concern regarding toxicity [4]. 
Among patients with advanced and incurable can-
cers in need of palliative radiotherapy, there is a trend 
toward using short-course, hypofractionated regi-
mens that have been proven effi cacious while sig-
nifi cantly reducing time spent in treatment [5,6]. 

 There is currently no consensus on how pallia-
tive pelvic EBRT of rectal cancer should optimally 
be delivered. Such a standard should be based on 
documentation of patient-reported QOL and 
symptom relief weighed against the burden of the 
treatment. Among frail and elderly patients with 
primarily inoperable rectal cancer, hypofractionated 
preoperative radiotherapy has been shown to down-
size the tumor, with acceptable toxicity [7 – 9]. 
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 In 1996 Wong et   al. authored a review of the role 
of radiotherapy in the management of pelvic recur-
rence of rectal cancer [10] including both preopera-
tive and palliative radiotherapy, and subgroups 
treated with chemoradiotherapy. Their review 
focused specifi cally on recurrent rectal cancers, 
which are becoming less frequent in the era of total 
mesorectal excision (TME) [11]. Their conclusion 
was that pelvic radiotherapy had value in relieving 
symptoms, but that the optimal dose and fraction-
ation for palliative treatment of recurrent rectal can-
cer could not be determined. 

 The aim of the present systematic review was to 
evaluate published studies describing the effects of 
palliative EBRT of symptomatic, incurable primary 
and recurrent rectal (and rectosigmoid) cancer in 
order to determine its effect on symptom palliation 
and QOL. In addition, we aimed to review the 
reported toxicity in order to clarify the risk-benefi t 
balance and fi nally, to evaluate published treatment 
schedules in order to determine whether there exists 
an optimal dose or fractionation scheme. Implica-
tions of these fi ndings for clinical practice and future 
directions of research are discussed.  

 Material and methods 

 This review is based on a scientifi c research 
protocol describing the aims and methods used. 
Within limitations imposed by the nature of the 
research in this fi eld, this synthesis is reported 
according to the Preferred Reporting Items for Sys-
tematic Reviews and Meta-Analyses: The PRISMA 
statement [12].  

 Search strategy 

 Searches of the Medline, Embase and Cochrane 
library databases were performed through Decem-
ber, 2011. The following example illustrates the 
search strategy (MESH terms) used in Medline: 
(radiotherapy OR radiation OR radiation oncology) 
AND (palliative care or terminal care) AND colorec-
tal neoplasms. Titles/abstracts were screened by four 
authors (MC, MG, CK, IV), and full text copies of 
all studies of potential relevance, including review 
articles, were obtained. Further studies were identi-
fi ed manually from the reference lists of the articles 
reviewed in full-text (MC).   

 Eligibility criteria 

 Published studies of palliative pelvic EBRT of 
rectal and rectosigmoid cancer that reported symp-
tom response or QOL were considered eligible for 
inclusion. Studies that included the target popula-
tion as a subgroup were included as long as results 

of palliative pelvic radiotherapy for the subgroup 
could be identifi ed. All study designs (other than 
case reports and reviews) were eligible. Studies 
with weaker methodology (i.e. non-randomized, 
retrospective studies) were included in the review 
in order to ensure as complete an overview of the 
existing evidence as possible. Studies evaluating 
radiotherapy combined with other tumor-directed 
treatment modalities or re-irradiation were 
excluded. Studies published in European languages 
were eligible and translations were carried out 
when necessary.   

 Evaluation of studies 

 The evaluation of potential studies at the full-text 
level was performed independently by four of the 
authors (MC, MG, CK, IV) and fi nal selection was 
based on consensus. Articles were evaluated by each 
author using a study selection form based on the 
Cochrane group ’ s criteria [13], which were altered 
and pilot tested for this specifi c purpose. There is no 
universally accepted and validated tool for assessing 
the  “ quality ”  of retrospective and observational stud-
ies [14]. Numeric scoring of the quality of the origi-
nal articles was therefore abandoned and the criteria 
instead focused qualitatively on the internal validity 
of the individual studies and included an assessment 
of the risk of bias both at the study and outcome 
levels.   

 Data extraction and management 

 Data regarding study characteristics and the out-
comes of interest (symptom response, QOL, and 
toxicity) were extracted independently by two review-
ers (MC, MG) and results were compared. The fi nal 
data set is based on consensus. Meta-analysis was not 
feasible because of the heterogeneity of study popu-
lations, treatments, and outcomes. Data were there-
fore described in table form, using summary headings. 
Symptomatic response rates, according to the origi-
nal authors ’  own defi nitions, at variable time points 
after palliative pelvic radiotherapy were dichotomized 
(response versus no response), pooled and presented 
descriptively. An attempt has been made to link the 
quality of the included studies to the interpretation 
of their results [12]; retrospective reports being inter-
preted with caution.    

 Results  

 Study selection 

 Results of the study selection process are outlined in 
Figure 1. A total of 27 studies were included in the 
review.   
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 Study characteristics 

 An overview of the characteristics of the 27 studies 
included in the fi nal analysis is provided in Table I. 
Four prospective studies were included. Of these, 
two were randomized controlled trials in which 
the population given palliative pelvic radiotherapy 
served as the control group [15,16], one was non-
randomized [17], and one was an observational 
study including patients assessed both prospectively 
and retrospectively, but given similar treatments [18]. 
The remaining 23 studies were retrospective chart 
reviews. In those retrospective studies where data 
collection methods were reported, symptom data 
had been extracted from physicians ’  clinical notes. 
One study addressed quality (validity, reliability) 
of the retrospective data extraction procedure [19]. 
The total number of relevant patients included in 
this review is 1759. There was a mean of 65 (range 
9 – 189) relevant patients per study. Among the 18 
studies that reported the time span of the treatments 
being evaluated, there was a median duration of 
eight years (range 2 – 27), the oldest referring to 
patients treated in the 1930s [20] and the newest 
reporting treatments given up to 1991 [16].   

 Patient characteristics and symptoms 

 Three studies included only patients with primary 
rectal or rectosigmoid tumors [18,20,21], 14 included 
only patients with recurrent or residual pelvic disease 
[22 – 35] and the remaining 10 studies included a 
combination of the two. In 15 of the 27 studies, the 
population of interest was a subgroup of a larger 
study. The majority of studies included patients with 

distant metastases, although not all patients had 
been investigated to this end [27]. The most com-
monly reported symptoms were pain, bleeding, 
mass and  “ other rectal disorders ”  including among 
others, discharge and perineal nodules. Two studies 
did not specify which symptoms were evaluated, but 
reported an overall palliative effect.   

 Radiotherapy dose and fractionation 

 Radiotherapy method, dose, schedule, and target 
defi nitions varied between, and in many cases also 
within, studies (Table I; Figure 2). Treatments were 
given both as single fractions and more commonly, 
fractionated over several weeks (up to nine weeks). 
The most commonly used fraction size was 2 Gy 
(range 1.5 – 10 Gy) and total doses ranged from 5 to 
70 Gy, most often in the range of 30 – 60 Gy. 
Two studies [15,18] gave the same total dose to all 
patients in the relevant subgroup, while the largest 
range of total doses within a single study was 15 – 70 
Gy [24]. Some authors did not clearly indicate the 
distribution of radiotherapy doses given [27,32,36,37]. 
Biologically effective doses (BED) could not be 
calculated for comparative purposes given limited 
data regarding radiotherapy delivery in many studies. 
Variability and distribution of total radiotherapy 
doses have remained stable over the more than 50 
year period covered by the publications.   

 Symptom response 

 The proportion of positive symptom responses 
according to the authors ’  own defi nitions are shown 
in Tables II and III. Overall symptomatic response 

Medline + Embase + Cochrane
541

448 titles and abstract screened

157 records

193 full text records screened

61 articles evaluated for eligibility

27 studies included in final analysis

93 duplicates 

291 irrelevant 

36 from
reference

lists

132  irrelevant
or reviews

Double publication: 3  
No symptoms/QOL: 12

subgp not identifiable: 13

combined treatments:  4

case report:                     2

Exclusions(34):

  Figure 1.     Study fl owchart.  
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  Table I. Characteristics of studies of palliative pelvic radiotherapy of rectal cancer.  

Author/year
Study design and 
treatment period Participants

Radiotherapy (Dose range/
fraction size/treatment 

period)
Relevant 
outcome Follow-up

Allum [18]
  1987

Retrospective
  1983 – 1985

 N    �    18  inoperable recurrent 
CRC

30 – 45 Gy/3 Gy
  5 – 10 Gy/single fraction 

(some repeated)

Pain relief, 
3-point scale

NR

Carlsson [14]
  1986

Pro, non-
randomized, 
controlled trial, 
NR

79 inoperable or recurrent rectal 
cancer

   RSN    �    47  given EBRT

30 or 45 Gy/2 Gy Pain relief, 
4-point scale

1 mo

Ciatto [19]
  1982

Retrospective
  1956 – 1976

N    �    108 recurrent rectal 
or RS cancer

   RSN    �    90  symptomatic

35 – 50 Gy/2 Gy/4 – 5 wk
  Boost of 10 – 15 Gy in a few 

cases

Complete 
regression of 
symptoms

Minimum 5 yr 
None lost

DeRenzis [20]
  1986

Retrospective
  1981 – 1984

 N    �    35  inoperable or recurrent 
rectal cancer

Palliation: 40 – 50 Gy
  Cure:  �    50 Gy

Symptom relief, 
not defi ned

35/35 – 2 yr
  21/35 – 3 yr

Dobrowsky [21]
  1985

Retrospective
  1975 – 1982

58 rectal cancer recurrence
   RSN    �    38  symptomatic

15 – 70 Gy (some given split 
course)

Pain relief, 
4-point scale

Minimum 2 yr 
None lost

Gescher [22]
  1987

Retrospective
  1977 – 1983

 N    �    61  inoperable recurrent 
rectal cancer

50  – 70 Gy/2 – 2.5 Gy/5 – 9 wk Symptom relief, 
dichotomized 
and PI

NR

Guiney [23]
  1999

Retrospective
  1981 – 1990

57 residual rectal or RS cancer
   RSN    �    17  palliative treatment, 

symptomatic

45 Gy/3 Gy/4 wk
  30 Gy/5 Gy/4 wk

Symptom relief, 
3-point scale

Median 49 mo 
(range 5 – 80)

James [24]
  1983

Retrospective
  Period NR

143 symptomatic recurrent 
rectal cancer 

 RSN    �    119  evaluable

 �    10 Gy to    �    20 Gy Symptom relief, 
3-point scale

NR. 24 lost to 
follow-up

Kimmig [25]
  1989

Retrospective
  1979 – 1985

 N    �    74  recurrent CRC 60 – 66 Gy
  Perineal affection received 

additional MeV

Pain relief, 
dichotomized

2 – 8 yr

Murdock [26]
  1964

Retrospective
  1957 – 1962

N    �    13 perineal recurrence of 
CRC

   RSN    �    9  radiotherapy alone

24 – 56 Gy/2 Gy/1 – 4 wk Symptom relief, 
4-point scale

NR

Murphy [27]
  1964

Retrospective
  1942 – 1961

135 irradiated rectal or RS 
cancer

   RSN    �    127  inoperable or 
recurrent

20 – 60 Gy/2 – 7 wk Palliation, not 
defi ned

NR

O ’ Connell [12]
  1982

RCT
  NR

44 inoperable or recurrent rectal 
or RS cancer

 RSN    �    19  randomized to EBRT 
alone (control gp)

50 Gy/2 Gy/7 wk 
(split-course)

Pain relief, not 
defi ned

NR

Pacini [28]
  1986

Retrospective
  1956 – 1983

 N    �    143  recurrent rectal or RS 
cancer

35 – 65 Gy/2 – 3 Gy/3 – 7 wk Symptom relief, 
dichotomized 
and PI

NR. None lost 
to follow-up

P å hlman [15]
  1985

Pro  &  
retrospective

  1979 – 1983

39 inoperable rectal or RS 
cancer

   RSN    �    27  symptomatic, 
radiotherapy alone

46 Gy/2 Gy/4 – 5 wk Symptom relief, 
3-point scale

NR

Ruggieri [29]
  1989

Retrospective
  1976 – 1985

 N    �    68  recurrent rectal cancer 30 – 60 Gy/1.6 – 2.5/3 – 8 wk
  Some received additional 

perineal boost

Pain relief, 
4-point scale

3 mo

Sinha [30]
  1989

Retrospective
  1974 – 1983

48 recurrent rectal or RS cancer
   RSN    �    25  given EBRT alone

Mean 50 Gy/2 Gy/5 – 5.5 wk
  8/25 received additional 2 

Gy    �    5 boost

Symptom relief, 
dichotomized

NR

Sklaroff [31]
  1973

Retrospective
  1961 –  ?

 N    �    10  inoperable rectal cancer 40 – 50 Gy Symptom relief, 
not defi ned

Minimum 6 
mo

Smedal [32]
  1967

Retrospective
  NR

 N    �    50  recurrent rectal or RS 
cancer (including 2 cases of 
anal cancer)

20 – 60 Gy Palliation, 
4-point scale

NR
  

Soleimani [16]
  1972

Retrospective
  1955 – 1969

110 recurrent or metastatic 
CRC  RSN    �    79  treatment for 
pelvic recurrence

400 – 1750 NSDE Symptom relief, 
4-point scale

NR

(Continued)
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 Table I. (Continued) .

Author/year
Study design and 
treatment period Participants

Radiotherapy (Dose range/
fraction size/treatment 

period)
Relevant 
outcome Follow-up

Stearns [33]
  1970

Retrospective
  1965 – 1968

 N    �    61  inoperable or recurrent 
pelvic CRC

20 – 25 Gy/2 – 3 wk
  Several repeated courses

Pain relief, 
4-point scale

Through 
January 
1968 or until 
death

Trotter [13]
  1996

RCT
  1985 – 1991

73 inoperable or recurrent rectal 
cancer

 RSN    �    37  randomized to EBRT 
alone (control gp)

Median 45 Gy (16.2 – 54 
Gy)/1.5 – 1.8 Gy/

  5.5 wk (1.5 – 9)

Reduction in 
pain score, 
4 – 5-point 
scale

Until 
progression 
or death

Urdaneta-Lafee 
[34]

  1972

Retrospective
  NR

135 inoperable or recurrent 
rectal cancer

 RSN    �    102  given EBRT alone

10 – 60 Gy/2 Gy Symptom relief, 
dichotomized

NR. 2 lost to 
follow-up

Wang [35]
  1962

Retrospective
  1940 – 1960

111 inoperable, residual or 
recurrent rectal, RS or 
sigmoid cancer  RSN    �    82  
adequate follow-up

 �    20 Gy to    �    50 Gy Symptom relief, 
dichotomized

NR

Williams [36]
  1949

Retrospective
  ? – 1946

192 rectal cancer
   RSN    �    128  inoperable (primary 

and recurrent)

One patient given 50 
Gy/4 – 6 wk

Relief of 
symptoms, 
not defi ned

NR. 2 lost to 
follow-up

Williams [17]
  1956

Retrospective
  1937 – 1954

 N    �    189  inoperable rectal cancer Aim 60 Gy/1.5 – 2 Gy/6 – 8 
wk

Relief of 
symptoms, 
3-point scale

Several yr

Williams [37]
  1957

Retrospective
  NR

 N    �    82  recurrent rectal cancer 30 – 60 Gy/3 – 6 wk Relief of 
symptoms, 
dichotomized

NR

Wise [38]
  1959

Retrospective
  NR

 N    �    22  recurrent or residual 
rectal, RS and sigmoid cancer

Mean 46 Gy (30 – 60)
  6 patients previously treated 

with EBRT

Pain relief, 
3-point scale

NR

    CRC, colorectal cancer; EBRT, external beam radiotherapy; gp, group; Gy, Gray; MeV, mega electron volt; mo, months; NR, not reported; 
NSDE, nominal standard dose equivalents; PI, palliative index (symptom-free period relative to survival duration); Pro, prospective; 
RCT, randomized controlled trial; RS, rectosigmoid; RSN, number of patients in the relevant subgroup; wk, weeks; yr, years.   

0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75

Allum
Carlsson
Ciatto
DeRenzis
Dobrowsky
Gescher
Guiney
James
Kimmig
Murdock
Murphy
O'Connell
Pacini
Påhlman
Ruggieri
Sinha
Sklaroff
Smedal
Stearns
Trotter
Urdaneta-Lafee
Wang
Williams 49
Williams 56
Williams 57
Wise

Total dose (Gy)

S
t
u
d
y

  Figure 2.     Arrows indicate no upper or lower limit.  ●     �    mean dose only.  ◆     �    dose reported for only one patient. Study by Soleimani is not 
listed (dose in NSDE).  
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  Table II. Symptomatic response to palliative pelvic radiotherapy of rectal cancer.  

Author
Radiation 
dose (Gy)

Symptoms included 
in the reported response ∗ 

Response ̂   
(positive responses/total )

Duration in 
months (range)

 Allum [19] 5 – 45 Pain Pain 13/19 Median 3 (1 – 7)
 Carlsson [14] 30 or 45 Pain Pain 40/43 Mean 6 (2 – 10)
 Ciatto [20] 35 – 65 Pain, vaginal bld/dc, rectal do, 

dysuria
 50/90 6: 33%, 12: 15%

 DeRenzis [36]  �    40 to    �    50 Pain, rectal bld/dc, urinary do, 
vaginal bld/dc

 25/35 6 (or death): 71%

 Dobrowsky [21] 15 – 70 Pain Pain 34/38 NR
 Gescher [22] 50 – 70 Pain, defecation do, rectal bld/dc, 

vaginal bld, mass
 44/51 ; Pain 30/33 Mean 9 (0 – 53), 6: 50%

 Guiney [23] 30 – 45 NS  12/17 NR
 James [24]  �    10 to    �    20 Pain, mass, bld/dc, urinary, 

neurologic
 83/119 NR

 Kimmig [25] 60 – 66 Pain Pain 53/74 6 – 12
 Murdock [26] 24 – 56 Pain, mass/ulceration, dc, edema  5/9 R 5 – 18, 6: 44%, 12: 33%
 Murphy [37] 20 – 60 Pain, mass  73/127 6: 58%, 12: 42%, 24: 8%
 O ’ Connell [12] 50 Pain Pain 17/18 Median 5 (1 – 44 � )
 Pacini [27] 35 – 65 Pain, vaginal bld/dc, dysuria, rectal 

do
 115/143 6: 32%, 12: 13%, 24: 6%

 P å hlman [15] 46 Bld, pain, altered bowel habit, 
soiling, incontinence

 26/27 ; Bld 15/15; pain 12/13; 
altered bowel habit 11/12; 
soiling 9/10; incontinence 1/3

Median 5 (1 – 20)

 Ruggieri [28] 30 – 60 Pain, nodules, mass, bld Pain 45/67 3: 32%
 Sinha [29] Avg 50 Pain, rectal bld/dc, perineal nodules, 

vaginal dc, diarrhea, dysuria
Pain 13/23; bld 2/3; dc 4/6; 

diarrhea 2/2; nodules 
2/3;dysuria 1/2

NR

 Sklaroff [18] 40 – 50 Bld  10/10 ; Bld 10/10 6: 90%
 Smedal [30] 20 – 60 Pain, bld/dc, mass  36/50 6:  �    50%, 12:  �    26%
 Soleimani [16] 400 – 1750 rets #  “ Pelvic syndrome ”   ¤   “ Pelvic syndrome ”  57/79 NR
 Stearns [35] 20 – 25 NS  57/61 6: 80%
 Trotter [13] 16 – 54 Pain Pain 21/37 NR
 Urdaneta – Lafee 

[38] 
10 – 60 Bld, pain, diarrhea, constipation, 

tenesmus, urinary
 85/102 NR

 Wang[33]  �    20 to    �    50 Pain, mass, bld/dc  69/82 ; Pain 63/76; mass 12/20; 
bld/dc 19/20

NR

 Williams [34] NR Pain, tenesmus, bld, dc, ulceration  60% NR
 Williams [17] 60 Bld, rectal dc, pain, tenesmus Bld 121/135; dc 77/116; pain 

78/102; tenesmus 48/66
NR

 Williams [31] 30 – 60 Pain, mass, dc, bld, urinary, edema, 
diarrhea

 71/82 3: 55%, 6: 32%, 12: 12%

 Wise [32] 30 – 60 Pain, mass, vaginal bld, perineal 
abscess

Pain 18/18; mass 5/5; vaginal 
bld 3/3

Mean 4.5 
(3 weeks – 18 months)

     ∗ Symptoms are listed in order of their reported frequencies.
 ̂  Overall symptomatic response (in bold), unless otherwise stated.
 ¤ , bleeding, tenesmus, discharge, pain, urinary symptoms and edema.   
 #, nominal standard dose equivalents (NSDE); Bld, bleeding; dc, discharge; do, disorder; NR, not reported; NS, not specifi ed other than 
as  “ symptoms ” ; R, range.   

was reported in 17 articles and ranged from 56% to 
100%. Three studies reported 100% responses for 
bleeding [18,21,35]. 

 Response criteria varied across studies, but the 
majority of authors defi ned response as symptomatic 
relief on a 3 – 5 point scale. Two studies classifi ed 
responders as having  “ complete regression of symp-
toms ”  [23,32] while two others specifi ed best symp-
tomatic response [16,26]. With the exception of 
one study [17], it remained unclear whether results 
refl ected the best response observed during the 

follow-up period or the response measured at a cer-
tain time point. One study used a grading scale clas-
sifying response according to duration of palliation 
of symptoms rather than the degree to which the 
symptoms were relieved [33]. Older studies tended 
to report narrative descriptions rather than quantita-
tive results of treatment [36,37]. Four studies used 
the discontinuation of analgesia as a marker of treat-
ment response [22,27,30,38]. No studies reported 
patient-reported outcomes (PRO) of symptom relief 
or description of QOL changes.   
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 Dose response 

 Symptomatic responses were reported at low total 
doses of radiotherapy ( �    20 Gy) [36,38], during 
the course of fractionated treatment [16] and after 
single fractions of 5 – 10 Gy [22]. P å hlman et   al. 
reported that palliation was observed at 20 – 30 Gy 
and that those patients without symptomatic effect 
at 46 Gy did not benefi t from escalation to 64 Gy 
[18]. Several authors reported no difference in 
palliative effect across a range of radiotherapy pre-
scriptions [23,24,27,30,36]. However, Soleimani 
et   al. concluded that nominal single dose equiva-
lents (NSDE) between 1000 and 1300 rets was the 
optimal range [19]. Three retrospective studies 
reported that the proportion of patients with longer 
response durations was greater among those who 
had received higher doses [25,35,36], although they 
could not document a statistically signifi cant dose-
response relationship. In contrast, James et   al. found 
the same median duration of response both for 
those patients given  �    15 Gy and those given    �    15 
Gy. Retreatment after low dose radiotherapy was 
seen to be effective, particularly among those with 
good initial responses [38].   

 Durability of response 

 The three prospective studies reported duration of 
symptomatic improvement ranging from one month 
to more than 44 months across a range of doses from 
30 to 50 Gy [15,17,18]. Over half of the retrospec-
tive studies reported responses lasting well over one 
year. Stearns et   al. observed that better responses 
tended to last longer than poorer ones [38].   

 Toxicity 

 The toxicity of radiotherapy was addressed in 21 
of 27 publications. Two of these studies evaluated 

toxicity prospectively, in a systematic manner [15,16] 
and one made use of a recognized tool (WHO 
criteria) [16]. Toxicity was, for the most part, char-
acterized as mild to moderate. Worst degree of 
toxicity reported by each of the studies is summa-
rized in Table IV. The timing of the reported toxicities 
and their classifi cation as an acute versus late was 
often unclear. In addition, frequencies of many of the 
toxicities were impossible to ascertain as several 
authors used descriptions such as  “ rare ”  and  “ some 
patients ”  rather than numerical results.    

 Discussion 

 All 27 studies included in this review reported that 
radiotherapy was effective in palliating pelvic symp-
toms such as pain, bleeding, and mass effect, with-
out reports of unacceptable toxicity. However, 
considerable heterogeneity in patients, treatment, 
and outcomes reported, and methodological short-
comings among the majority of studies, limits the 
reliability and generalizability of their results. This 
systematic review demonstrates the paucity of valid 
documentation and the need for prospective trials 
analyzing the benefi t and harm of modern palliative 
radiotherapy among patients with symptomatic rec-
tal cancer. 

 The vast majority of included studies were retro-
spective chart reviews with inherent methodological 
defi ciencies. Follow-up was often variable and data 
incomplete, in populations that refl ected disparities 
in clinical practices. Defi nitions of key concepts such 
as  “ palliative intent ”  and  “ advanced disease ”  as well 
as defi nitions of what is deemed medically inoperable 
or surgically unresectable were not standardized 
across the included studies and have evolved over 
time. Duration of response could not be determined 
in many of the studies due to retrospective review of 
non-systematic clinical follow-up. None of the 
included studies adequately described treatments 
such as analgesics and chemotherapy, which may 
have confounded their results. In addition, data col-
lection in some studies spanned several decades [23] 
during which time there was considerable variability 
in the method of radiotherapy delivery and potential 
co-interventions. Hence, we cannot reach fi rm 
conclusions regarding the effect of palliative pelvic 
EBRT, and the validity of published results can also 
be questioned. Risk of publication bias, inherent 
to the review process itself, should be taken into 
account when interpreting the results of this review. 

 Conducting research on palliative radiotherapy 
of rectal cancer is diffi cult, as refl ected in the reviewed 
studies. Challenges include limiting the potential 
confounding interventions, applying uniform inter-
ventions across a population of incurable patients, 

  Table III. Pooled symptomatic response rates according to authors ’  
own defi nitions, at variable time points after palliative pelvic 
radiotherapy.  

Symptom Response ∗ 

Overall response, including  “ pelvic syndrome ”  
[15,16,18,20,22 – 24,26,27,30, 31,33,
35 – 38] (specifi c symptom not indicated)  ¤  

818/1084    �    75%

Pain [12 – 15,17,19,21,22,25,28,29,32,33] 437/561    �    78%
Bleeding and discharge [15,17,18,29,32,33] 251/308    �    81%
Mass and tenesmus [17,32,33] 65/91    �    71%
Other (diarrhea, nodules, dysuria, etc) 

[15,29]
26/32    �    72%

     ∗ Symptomatic responses are dichotomized as  “ response ”  or  “ no 
response ” .   
  ¤ Williams ’  1949 study is not included in the table because the 
number of responses cannot be determined.   
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and obtaining repeated, valid outcome measures, 
with suffi cient length of follow-up, from patients 
with progressive cancer. 

 However, despite the inherent limitations, the 
pooled overall response rate of 75% among 1084 
cases seems to be of clinical importance. In addition, 
specifi c target symptoms including pain, bleeding, 
discharge and mass effect all responded to palliative 
pelvic radiotherapy, with pooled results ranging 
from 71% to 81%. Surprisingly, we found no studies 
fi tting our inclusion criteria that assessed palliative 
pelvic radiotherapy of rectal cancer within the last 
20 years. During this time, signifi cant advances have 
been made in diagnostic imaging, radiotherapy plan-
ning, and multimodal treatment of rectal cancer. 
However, despite the relatively crude methodology 
of these historical series, there appears to be a con-
sistently positive treatment effect. More modern 
studies of preoperative radiotherapy have demon-
strated radiologic down-staging among a similar 
proportion of patients (74% – 82%) treated with rel-
atively low total doses (5 Gy    �    5) [8,9]. There are 
also reports of symptomatic improvement in such 
curative treatment settings [7]. 

 In the reviewed studies, the severity, cumulative 
incidence and duration of toxicities reported can-
not be accurately interpreted and are most likely 
underestimated. Among patients with advanced 
rectal cancer, it may also be diffi cult to differenti-
ate side effects of radiotherapy from symptoms of 
progressive disease [15,37,39]. While develop-
ments in radiotherapy planning and delivery have 
reduced the risks of acute side effects [40], the risk 
of late complications remains uncertain in today ’ s 
patients considering that modern systemic pallia-
tive treatment of metastatic colorectal cancer has 
increased the duration of survival of this group of 
patients [1]. 

 In non-randomized studies, such as the major-
ity of those included in this review, the prescribed 
radiotherapy dose and fractionation regimen is 
likely to stratify patients according to functional 
status. Healthier patients with presumed better 
tolerance were likely given larger target doses 
than sicker patients [21,22,25 – 27,30,35,36,41]. 
Although several studies claimed to demonstrate 
that duration of symptomatic response increased 
with dose, signifi cant risk of selection bias 

  Table IV. Toxicity reported in studies of palliative pelvic radiotherapy of rectal cancer.  

Author Gastrointestinal Genitourinary Skin/connective tissue

 Allum [19] mild ∗ NR NR
 Carlsson [14] none observed none observed none observed
 Ciatto [20] mild,  no late NR mild
 DeRenzis [36] mild mild mild
 Dobrowsky [21] mild mild mild
 Gescher [22]  enteritis requiring operation 2/51 NR mild 23/51
 Guiney [23] moderate ∗  ∗  3/27, n o late NR moderate 1/27
 James [24] mild 13/119, severe ∗  ∗  ∗  8/119 NR NR
 Murdock [26] NR NR mild
 O ’ Connell [12] mild  –  moderate

   SBO 3/19 
NR NR

 Pacini [27] mild NR mild
 Sinha [29] mild  –  moderate 9/25

   adhesions 1/25, SBO 1/25 
NR mild 1/25

   fi brosis 1/25 
 Sklaroff [18] mild NR  fi brosis 3/10 
 Smedal [30] severe 4/50  anuria (pelvic scarring) 1/50 NR
 Stearns [35] mild NR NR
 Trotter [13] 11/37 grade 3 or 4 (WHO criteria) NR NR
 Urdaneta-Lafee [37] mild  –  moderate NR NR
 Williams [34] mild  –  moderate

   bowel reactions 24/192, pain 6/192, 
fi stula 12/192, stricture 32/192 

moderate 19/192 mild
   necrosis 6/192 

 Williams [17] mild  –  moderate
   rectal stenosis 1/189, fi stula 12/189 

mild  –  moderate mild  –  moderate
   fi brosis 32/189, necrosis 9/189 

 Williams [31] mild  –  moderate moderate severe
   necrosis 2/82 

 Wise [32] mild  –  moderate 11/22, severe 3/22 moderate 2/22 moderate  –  severe 5/22

    Late complications are indicated in bold type text.      
 NR, not reported; SBO, small bowel obstruction; WHO, World Health Organization.   
  ∗ Mild indicates that the author has described the toxicity as  “ mild ”  or as not requiring more than symptomatic measures.   
  ∗  ∗ Moderate indicates that the author has described the toxicity as  “ moderate ”  or that the treatment was interrupted due to toxicity.   
  ∗  ∗  ∗ Severe indicates that the author has described the toxicity as  “ severe ”  or that the treatment was discontinued due to toxicity.   
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precluded valid conclusions regarding target doses, 
optimal fractionation schemes and dose-response 
relationships. 

 The burden of time spent in treatment and the 
risk of increased side effects with higher radiotherapy 
doses should not be imposed on patients in a pallia-
tive situation without suffi cient evidence of its ben-
efi t. Single fractions or hypofractionated prescriptions 
could be particularly meaningful for these patients 
with limited life expectancies, by reducing the bur-
den of treatment. 

 Patients with rectal cancer beyond cure at 
presentation or recurrence, patients who are medi-
cally unfi t for surgery or multimodal oncological 
treatment, and patients who for other reasons 
choose not to undergo radical treatment, continue 
to be in need of effective symptom palliation. 
Palliative pelvic radiotherapy appears to provide 
an important contribution to the armamentarium 
of palliative treatments for these patients. Unfortu-
nately, there is a lack of prospective studies per-
formed with modern radiotherapy planning systems 
and relevant endpoints in this area and conse-
quently, we have only weak evidence on which to 
base our treatment decisions. Hence, we are cur-
rently conducting a prospective study of palliative 
EBRT of rectal cancer in eight of nine radiotherapy 
centers across Norway (ClinicalTrials.gov Identifi er 
NCT01023529).  

 Conclusion 

 The reviewed studies consistently report effective 
palliation of symptomatic incurable rectal cancer 
across a range of radiotherapy schedules. However, 
due to methodological shortcomings in the reports 
and great inter-study variability, it is impossible to 
draw valid and reliable conclusions regarding the 
onset, duration or degree of the palliative effect, or 
potential toxicity. Prospective studies, using modern 
radiotherapy planning systems and standardized pal-
liative dose radiotherapy regimens, systematically 
addressing relevant outcomes are needed to clarify 
the effect of palliative radiotherapy of rectal cancer 
[42]. Studies should include patient-defi ned target 
symptoms, validated research tools and consider 
major confounding factors such as concomitant anti-
cancer and palliative interventions.             
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