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ABSTRACT

Background and purpose: Palliative pelvic radiotherapy (PPRT) is used to treat locally advanced rectal
cancer (RC) although symptomatic effects and toxicities are poorly documented. Aims were to evaluate
symptom severity, quality of life (QOL) and toxicity after PPRT.

Material and methods: Fifty-one patients with symptomatic primary or recurrent RC prescribed PPRT
with fractions of 3Gy to 30-39Gy were included. Primary outcome was severity of target symptoms
(TS) 12 weeks after PPRT. Pelvic symptom burden, toxicity, and QOL were assessed. Response was
defined as patient-reported TS improvement or resolution.

Results: Pain (n=24), rectal dysfunction (n=16), and hematochezia (n=9) were the most common
TSs. Overall response rate among evaluable patients 12 weeks after PPRT was 28/33 (85%). Eighteen
patients did not complete the study follow-up, 16 due to deteriorating health. TS responses were 10/13
(77%) for pain, 9/10 (90%) for rectal dysfunction, and 8/8 for hematochezia. Non-target pelvic symptom
severity decreased and median QOL scores remained stable. There was no grade 4 toxicity. Median sur-
vival was nine months.

Conclusions: In the majority of patients with symptomatic primary or recurrent RC, PPRT with 30-39 Gy
contributes to pelvic symptom relief, with little toxicity. Patients prescribed PPRT of RC have limited life
expectancy. Future studies should investigate simplification of PPRT.
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During recent decades, advances in surgical technique, diag-
nostics, radiotherapy and new oncologic drugs have contrib-
uted to improved outcomes in rectal cancer (RC), including
prolonged survival in metastatic disease [1]. However, patients
with locally recurrent or primarily inoperable RC may still
experience a growing pelvic tumor, potentially leading to
symptoms, such as pain, obstruction, and hematochezia [2].

Radiotherapy of RC is most often delivered preoperatively
with curative intent, either as conventional long-course che-
moradiotherapy [3] or as short-course radiotherapy [4], and
duration of treatment ranges from 5 to 27 days. Tumor
shrinkage in response to radiotherapy is often not apparent
radiologically until several weeks after treatment completion
[5]. The radiation dose and degree of tumor response
required to palliate different pelvic symptoms is unknown,
but a recent systematic review of palliative pelvic radiother-
apy (PPRT) of RC found symptomatic improvement across a
wide range of treatment schedules [2]. Conventional curative
fractionation regimens intended to downstage tumors may
not be appropriate in the context of symptom palliation, and
there is a need for studies evaluating the effects of palliative
radiotherapy [6].

Studies of PPRT of RC to date are largely outdated and
retrospective, and their validity for today's clinical decision
making is limited [2]. Questions of optimal application of
PPRT with regard to indication, dose and timing within the
greater context of palliative oncologic treatment, remain
unanswered [2]. Randomized studies of palliative radiotherapy
in other scenarios have shown that hypofractionated treat-
ment can palliate as effectively as conventional treatment,
without increased toxicity [6]. However, differences in cancer
biology, constellations of symptoms produced by different
cancers, and disparate therapeutic options, preclude direct
extrapolation of these results to patients with RC.

Prospective multicenter study of patients undergoing pal-
liative radiotherapy is challenging [7]. After feasibility testing
[8], we performed two parallel nationwide prospective multi-
center phase Il single arm studies (PallRad1) of PPRT in the
range of 30-39Gy for prostate and RCs [9]. The range of
doses was chosen because it covered the most commonly
used fractionation schedules in Norway when the study was
planned.

The primary aim of the current study was to prospectively
evaluate the palliative effect of PPRT in patients with a
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symptomatic primary or recurrent RC 12 weeks after treat-
ment. In addition, we explored quality of life (QOL), symptom
status and toxicity at the end of radiotherapy, and six and 12
weeks after radiotherapy.

Methods
Study design and patients

Eight of the nine radiotherapy centers in Norway participated
in this phase Il study that ran from November 2009 to July
2015.

Eligible patients with RC presented with a symptomatic
soft-tissue pelvic mass (primary tumor or recurrence of
adenocarcinoma of the rectum), independent of the simultan-
eous presence of metastases. The study did not standardize
staging procedures. Patients were eligible throughout the
course of their disease, meaning that they could have
received previous treatments for RC (with the exception of
previous pelvic radiotherapy). They had to be >18 years, with
a life expectancy greater than three months. Radiotherapy
had to have been prescribed in the range of 30-39Gy in 3Gy
fractions prior to referral to the study. Patients were ineligible
if they were unable to comply with study questionnaires, had
started systemic antineoplastic treatment within four weeks
prior to baseline, or if this was planned within six weeks after
radiotherapy. Patients who had a synchronous pelvic non-RC
or other cancer requiring treatment were ineligible, as were
those receiving treatment with an investigational drug.

Treatment

When the current study was planned (2009), an informal sur-
vey of radiation oncologists in Norway revealed that although
several fractionation regimens were used, the most frequent
for PPRT of RC were in the range of 3Gy x10-13 (unpub-
lished results). In order to limit heterogeneity, the current
study was limited to patients scheduled for external beam
radiotherapy delivered in 10-13 fractions of 3 Gy. This pre-
scription had to have been made prior to study entry (see
inclusion criteria above). Treatment planning was performed
by computerized tomography (CT). Gross tumor volume (GTV)
encompassed the pelvic tumor, pathologically enlarged lymph
nodes, or a combination of these. Planning target volume
included the GTV and a margin of 1.0-2.0cm. Field number
and set-up was at the discretion of the treating physician.
There were no limitations on other supportive measures
including interventions and analgesics during the study.

Data collection

Four study visits were scheduled; at baseline (14-0 days prior
to radiotherapy), at the completion of radiotherapy (+£3 days),
and six and 12 weeks (7 days) after completion of treat-
ment. Background data pertaining to RC history were col-
lected from patient records. Ancillary palliative procedures
and medication use were documented prospectively. Survival
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data were obtained from the Norwegian Cause of Death
Registry.

Symptom and toxicity assessment

Patients were asked at baseline to identify a ‘target symptom’,
the chief pelvic complaint that they hoped the radiotherapy
would relieve. At each of the three follow-up visits they were
asked to describe the TS severity compared to baseline as
‘worse’, ‘'unchanged’, ‘improved’ or ‘resolved’ by choosing one
of these four anchor-based descriptors. TS response to radio-
therapy was defined as either ‘improved’ or ‘resolved’.

To assess QOL and characterize pain the validated
Norwegian versions of the European Organization for
Research and Treatment of Cancer Quality of Life
Questionnaire (EORTC QLQ-C30, version 3.0) [10, 11] and
Brief Pain Inventory short form with body map (BPI) [12, 13]
were used at each study visit. Questionnaires were self-
administered and collected at the radiotherapy centers.
Radiotherapists ensured that forms were completed and were
available to assist the study participants, as needed. In instan-
ces where patients were prevented from attending study
follow-up visits, an attempt was made to contact them by
telephone and administer the questionnaires via post.

Physicians prospectively graded pre-specified pelvic symp-
toms and potential toxicities according to the National Cancer
Institute (NCI) Common Terminology Criteria for Adverse
Events (CTCAE v.3.0) criteria at each study visit [14].

Statistical considerations

The primary endpoint was the proportion of patients report-
ing improved or resolved TS severity (defined as TS response)
compared to baseline at the 12-week follow-up Vvisit.
Secondary endpoints were changes in TS severity at the end
of treatment and at the six-week follow-up visit, as well as
QOL and degree of toxicity at all of the follow-up study visits.

A TS response rate of at least 30-40% was deemed neces-
sary in order to justify subjecting patients to 2-3 weeks of
radiotherapy. If the true response rate is 40%, a total of 47
patients would be needed to obtain 90% power to exclude a
response rate of <20%, with significance level of 5%.
Correspondingly, the power would be 80% with a total of 35
patients. With 40 evaluable patients the maximum length of a
95% confidence interval (Cl) for the proportion of responders
is £15%.

With regard to the secondary endpoint, a change of >10
points in the EORTC QLQ-C30 global QOL score was consid-
ered clinically significant [15]. Assuming a standard deviation
in the range of 20-25 [16], 32-51 patients would give a
power of 80%. Thus, a total of 40 evaluable patients was
deemed sufficient to detect relevant effects on both primary
and secondary outcomes.

Descriptive statistics were generated to describe the popu-
lation, treatment given, and the primary endpoint. 95% Cls
were also estimated. Results for the main TS subgroups (pain,
hematochezia, and rectal dysfunction) are presented separ-
ately due to clinical relevance.



1402 M. G. CAMERON ET AL.

Fisher's exact test was used to assess the association
between selected variables (age >/<the median, Eastern
Cooperative Oncology Group performance status (ECOG-PS)
0-1 versus 2-4, normal versus low albumin levels, presence
or absence of metastases, and whether or not patients had
been given prior anti-cancer treatment) and study attrition.
Multivariable logistic regression analysis was performed using
study attrition as the dependent variable. Likelihood ratio
tests were used to compare different models.

Differences in median QOL score from baseline to each fol-
low-up visit were assessed by the two-tailed Wilcoxon-signed
rank test (significance level of p<0.05) for paired data.
Toxicity is presented in percent of patients with each grade
of symptoms at the four study visits.

In order to describe the study population, Kaplan-Meier
survival analysis was performed with the observation time
spanning from the start of radiotherapy to death or through
1 October 2015.

Ethical considerations

Study participants gave written informed consent. The study
was approved by the Regional Ethical Committee (ref.
S-09080c 2009/1695) and the Privacy Protection Council
in Norway (ref. 20940) and by hospital institutional boards. The
study was registered on ClinicalTrials.gov (ref. NCT01023529).

Results
Patient and treatment characteristics

Fifty-one patients were included in the study (Figure 1). Ten
patients died of RC during the study period and six were

Drop-outs for
non-medical reasons

unable to comply with study procedures due to progressive
disease. Two patients dropped out of the study for non-med-
ical reasons. Thirty-three patients (65%) were evaluable at the
12-week follow-up visit.

The median age of included patients was 79 vyears
(Table 1). Twelve patients (24%) had recurrent pelvic tumors
and 41 (80%) had metastatic disease outside the pelvis.
Thirty-two patients (63%) had not received any previous
oncologic treatment of their recurrent or metastatic disease
and 23 patients (45%) had a colostomy or ileostomy at base-
line. Twenty-one patients (41%) used opioids at baseline. The
most frequent patient-reported TSs were pain (n=24; 47%),
rectal dysfunction (including obstruction, incontinence, diar-
rhea, and mucous production) (n=16; 31%), and hematoche-
zia (n=19; 18%).

Two variables were identified as independent predictors of
study discontinuation due to failing health: albumin <36 g/I
[OR 1.31 (95% CI 1.11-1.54)] and age <the median of 79
years [OR4.79 (95% ClI 0.97-23.65)].

PPRT was delivered in 3Gy fractions to a median total
dose of 36 Gy (range 6-39Gy) (Table 2). Five patients had
their prescribed radiotherapy altered due to declining health.
One of these sustained a hip fracture, three had rapidly dete-
riorating functional status, and one developed grade 2 nausea
and vomiting, prohibiting further radiotherapy.

Symptom palliation

Of the 33 patients evaluable for TS severity 12 weeks after
PPRT, 17 (52%) reported complete resolution, 11 (33%)
reported improvement, four (12%) remained unchanged and
one reported worsening TS severity (Table 3, Figure 2).
Overall, 60% of evaluable patients (28/47) had TS response

Drop-outs for
medical reasons

(n=2): (n=16):
Baseline
N =51
n=1 o o n=1
1 patient’s wish h " 1 progressive disease
End of treatment
N =49
n=8
>
5 death
3 progressive disease
6 week follow-up
N=41
n=1 - o n=7
< —>
1 administrative error 5 death
2 progressive disease
12 week follow-up
N=33

Figure 1. Inclusion and follow-up of patients.



Table 1. Patient characteristics at baseline.

Parameter Value
Gender (n)

Male 24

Female 27
Age (years)

Median (range) 79 (51-96)
ECOG Performance status (n)

0 1

1 24

2 12

3 3

4 1
Laboratory values, median (range)

CEA (ng/l) 20 (2-4075)

Albumin (g/I) 40 (17-48)

Hemoglobin (g/dl) 11.5 (7.7-15.6)
Stage of disease (n)

Primary tumor only 7

Primary tumor with distant metastases 32

Local recurrence only® 3

Local recurrence with distant metastases 9
Number of metastatic sites documented (n)

None 10

Single metastatic site 12

>2 metastatic sites 29
Previous treatments of metastatic/recurrent disease (n)

No prior oncologic treatment 32

Surgical resection of metastases 4

Radiotherapy (other site) 1

Colostomy/ileostomy® 23

Rectal stent 2
Chemotherapy:

1line 9

2 lines 6

3 lines 3
Patients’ target symptom (n)

Pain 24

Rectal dysfunction 16

Hematochezia 9

Other 2
Analgesic use® (n)

No analgesics 23

Non-opioid 7

Mild opioid 9

Strong opioid 12

/3 operable but patient decision not to operate; *three of these patients with
pelvic recurrences had stoma that had been there since their primary, curative
surgery; “classified according to the World Health Organization analgesic ladder
(http://www.who.int/cancer/palliative/painladder/en/).

Table 2. Palliative pelvic radiotherapy.

Radiotherapy delivered (n)

6Gyin2f 1
21Gyin6f 1
30Gy in 10 f 20
33Gyin 11 f 1
36Gy in 12 f 13
39Gy in 13 f 15
Radiotherapy target (n)
Primary tumor only 26
Primary tumor and pathologically enlarged lymph nodes 13
Recurrence only 9
Recurrence and pathologically enlarged lymph nodes 3

Volume treated (90% target dose, in cm?)

Median (range) 1190 (200-4438)

Number of treatment fields

Median (range) 3 (2-5)

f:fractions; Gy: Gray.
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(improvement or complete resolution) at the end of the
radiotherapy course (3 days) and 85% reported response at
the six-week (35/41) and at the 12-week (28/33) follow-ups.
Response rates over time differed for each of the TSs (Figure
2). Eighty-two percent (42/51) of all included patients
reported complete resolution or improvement of TS severity
at least one study visit.

According to statistical tests QOL among patients capable
of complying with study procedures remained stable through-
out the study (Table 3), while 38-40% of patients reported
clinically significant improvement in QOL at each of the three
follow-up visits.

At baseline, 69% (35/51) of patients had ECOG-PS 0-1. This
proportion decreased to 57% (29/51) at the end of radiother-
apy, 37% (19/51) six weeks after treatment, and 35% (18/51)
at the end of the study.

Ancillary palliative procedures

Four patients were also given palliative radiotherapy of other
targets (three skeletal, one whole brain) and seven patients
started palliative chemotherapy between the six and 12-week
study follow-up visits. One patient required a colostomy due
to a colonic perforation between the six and 12-week follow-
up visits.

Toxicity

There were no grade four toxicities reported, although radio-
therapy was terminated after only two fractions (6Gy) in a
patient who developed grade 2 nausea and vomiting. The fre-
quencies of pelvic toxicities, which were primarily proctitis,
diarrhea, nausea, dysuria and urinary frequency, all peaked
(largely grade 1-2) at the end of PPRT and with the exception
of dysuria, these all subsequently decreased to prevalences
lower than their baseline levels (Figure 3).

Survival

At the time of analysis, median duration of follow-up was 31
months (range 5-69), and 43 patients had died (41 due to RC
and two due to infections). Median overall survival among
the included patients was nine months (range 0-51) from the
time of radiotherapy start.

Discussion

This is the first study to prospectively document symptomatic
effects and toxicities of PPRT for the treatment of primary
and recurrent RC using patient-reported outcomes and active
capture of toxicity.

The overall symptomatic results were excellent and best in
cases of hematochezia where they were also consistently
rapid and durable, at least during the study period. Response
rates were good for pain and rectal dysfunction as well
although symptomatic improvement was slower and time
courses more variable than for hematochezia. This s
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Table 3. Target symptom response and QOL compared to baseline.

Number of patients with target
symptom at Baseline

End of

radiotherapy

6-week
follow-up

12-week
follow-up

Proportion of evaluable patients reporting target symptom improved or resolved

(95% Cl)
Pelvic pain n=24 14/21 14/18 10/13
67% 78% 77%
(0.46-0.88) (0.58-0.98) (0.54-1.0)
Rectal dysfunction® n=16 4/15 10/12 9/10
27% 83% 90%
(0.04-0.50) (0.61-1.0) (0.71-1.0)
Hematochezia n=9 9/9 9/9 8/8
100% 100% 100%
Other” n=2 % 22 ¥
50% 100% 50%
(0-1.0) (0-1.0)
Total n=>51 28/47 35/41 28/33
60% 85% 85%
(0.46-0.74) (0.74-0.96)  (0.73-0.97)
End of 6-week 12-week
Global QOL compared to baseline: radiotherapy  follow-up follow-up
Proportion of the evaluable patients (95% Cl)
Clinically significant improvement* 17/45 14/35 10/25
38% 40% 40%
(0.24-0.52) (0.24-0.56)  (0.21-0.59)
Stable® 18/45 10/35 7/25
40% 29% 28%
(0.26-0.54) (0.14-0.44)  (0.13-0.43)
Clinically significant deterioration® 10/45 11/35 8/25
22% 31% 32%
(0.10-0.24) (0.16-0.46)  (0.14-0.50)
End of 6-week 12-week
Global QOL score Baseline  radiotherapy  follow-up follow-up
QOL: Global health status score Median (IQR); p—valuef
50 60 50 67
(37.5-67) (50-67) (33-83) (50-83)
n=49 n=45 n=35 n=25
p=0.146 p=0837  p=0.569

Cl: confidence interval; IQR: interquartile range; QOL: quality of life. Includes rec-
tal obstruction (n=26), diarrhea (n=2), incontinence (n=6), mucous produc-
tion (n = 2); °Edema, urinary incontinence; “Increase >10 points; dValues within
9 points of baseline score; “Decrease >10 points; fScore compared to baseline.

consistent with findings in other pelvic cancers, such as pros-
tate [9], bladder [17] and gynecological cancers [18], and may
reflect the fact that palliation of pain and rectal dysfunction
requires a degree of tumor shrinkage.

PPRT in this study was well tolerated, with primarily transi-
ent low-grade toxicities reported. Nevertheless, toxicities are
likely overestimated due to overlap between the non-TSs
caused by the pelvic tumor and pelvic toxicity resulting from
radiotherapy. Active capture of expected toxicity after PPRT
demonstrated that the multitude of pelvic symptoms present
prior to radiotherapy (see baseline levels in Figure 3)
improved during the course of the study. This clinically signifi-
cant finding, indicating that PPRT impacts positively on a con-
stellation of simultaneous pelvic symptoms, gives added
value to PPRT compared to other modalities which typically
target only one or a few isolated symptoms. As with other
pelvic tumors, results demonstrate that the positive effects of
PPRT outweigh the negative [9].

The group of patients that completed the study benefitted
from PPRT in terms of sustained QOL although statistically
significant improvement could not be demonstrated, possibly

2-3week
radiotherapy
—

Resolved
n=6

Improved
o

n=24 o — '//4 —

Unchanged
n=2

—

Baseline EoT 6w 12w \:_f?rse
2 wae. RECTAL DYSFUNCTION
radiotherapy
——p
—1 =
g Resolved
/ n=3
///
Improved
n=6
i L
Unchanged
n=1
| ==
Baseline EoT 6w 12w Worse
n=0
2-3 week HEMATOCHEZIA
radiotherapy
——h
] =
M4 Resolved
- n=8
.
.
,/
/'/ l
Improved
n=0
l =
Unchanged
n=0
(==
Baseline EoT 6w 12w Worse
n=0
EoT = End of treatment; w = week follow-up; ......... = patients who did not complete the study.

Figure 2. Patient-reported target symptom severity over time compared with
baseline for the three major target symptoms.

due to the limited number of evaluable patients. On the one
hand, this is not surprising as they were most often success-
fully palliated for the pelvic symptoms which dominated their
clinical pictures at baseline. However, the majority of study
patients also had distant metastases that largely remained
untreated during the 3-4-month study period and several
had deteriorating performance status. For the group of
patients that completed the study, the benefit of pelvic symp-
tom palliation may have compensated for the burden of pro-
gressive metastatic disease. This, however, cannot be
generalized to patients with shorter survival times.

The study did not meet its target of 40 evaluable patients
despite including 51. Although the intention was to select
patients with life expectancies of at least three months,
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retention frequency incontinence
50
40
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Grade 1
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Nausea Diarrhea Proctitis Anal Constipation
incontinence

Figure 3. Toxicity. Percent of patients reporting various symptoms at each of the four study visits [B=baseline (n=51); E=end of treatment (n = 47); 6 = 6-week
follow-up (n = 38); 12 = 12-week follow-up (n = 28)]. Symptoms graded according to NCI-CTCAE 3.0. There were no grade 4 symptoms reported.

prognostication was, as is often the case, suboptimal [19].
Many patients were given PPRT with 30-39 Gy either because
they were unfit for chemotherapy or because they had
exhausted their systemic treatment options. The fact that so
many patients deteriorated significantly or died during the
3-4-month study period is an important finding in itself and
highlights a well established difficulty in conducting research
on patients receiving palliative interventions [20]. The limited
survival observed in this population brings to question how
better to select patients who are clinically stable enough to
benefit from two to three weeks of radiotherapy, and
whether it is appropriate to use such ‘traditional’ longer
course palliative radiotherapy regimens in this population.

While low baseline albumin level was an expected risk fac-
tor [21], it was surprising that younger age was also associ-
ated with study discontinuation due to deteriorating health.
Somewhat unexpectedly, ECOG-PS, the presence of metastatic
disease and chemotherapy prior to study entry were not sig-
nificant predictors of study discontinuation. Younger patients
were more likely than older patients to have been pretreated
with chemotherapy and although not demonstrated in this
small study, one could hypothesize that younger patients
were more likely to have been prescribed PPRT at later stages
of their disease because palliative systemic treatment was pri-
oritized in earlier phases and PPRT delivered only when
patients progressed on chemotherapy [22].
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The combination of positive symptomatic effects and mod-
est toxicities shown in this study indicate that radiotherapy
with 30-39Gy in 3Gy fractions is a good option for many
patients. However, the short life expectancies of the patients
in this study, coupled with the growing evidence base dem-
onstrating safety and efficacy of short-course radiotherapy
(5Gy x 5) given preoperatively in high-risk RC [23], argues for
simpler, shorter treatment schedules in this population. As
such, large fractions of 8-10 Gy, repeated as needed, may be
appropriate when hematochezia is the TS, whereas 5Gy x5
may be preferable if tumor response is sought.

In a study analogous to this one, 40 patients with prostate
cancer treated with PPRT in the range of 30-39Gy, had a
70% overall TS response rate 12 weeks after PPRT, with
acceptable toxicity. Hematuria and pain were particularly well
palliated, with 11/12 and 7/9 responders, respectively [9]. A
randomized study of PPRT of bladder cancer comparing 35 Gy
in 10 fractions to 21 Gy in 3 fractions, found no differences in
efficacy or toxicity between the two arms (overall 68% of
patients achieving symptomatic improvement) three months
after treatment [24]. Among 58 patients with bladder cancer,
PPRT delivered in weekly fractions of 6-36Gy resulted in
symptomatic response rates of 94% for hematuria and 100%
for bladder-related pain [17]. A systematic review of PPRT of
cervical cancer, including largely observational, retrospective
studies, indicates that repeated large fractions of up to 10 Gy
appear effective and well tolerated for control of bleeding
(45-100% response rates), and may also have a positive effect
on pelvic pain and vaginal discharge [18].

Among patients with inoperable RC, pelvic symptoms may
present and recur at any time during the course of the dis-
ease. In the study population, PPRT was the first treatment
modality for some patients, while others had been treated
with up to several lines of palliative chemotherapy first.
Judicious prioritization of therapeutic options is particularly
important in cases where a symptomatic rectal tumor requires
palliation in the presence of metastatic disease, particularly if
there is evidence of aggressive tumor biology. Systemic treat-
ment may then be the preferred treatment modality in order
to stop progression of life-threatening visceral metastases. As
opposed to longer courses of palliative radiotherapy that steal
time away from systemic treatment, simplified radiotherapy
has the advantage that it can be more easily integrated in
treatment algorithms that include systemic therapy. 5Gy x5
fractions to the rectal tumor followed by systemic chemother-
apy is a good example of such an integrated approach
and has been shown to generate a sustained palliative
effect of previously untreated RC in patients with metastatic
disease [25].

This study has several strengths, most notably its use
of patient-evaluated prospective symptom assessment and
the active capture of toxicity. As study inclusion and
exclusion criteria were relatively non-restrictive, the study
sample is representative of patients with RC in whom
30-39Gy in 3Gy fractions is the chosen radiotherapy regi-
men. Patients were recruited from both university-based
and regional radiotherapy centers across Norway. In add-
ition, the radiotherapy procedure was standardized, using

modern but relatively simple and widely available technol-
ogy. Patients in whom tumor-directed treatments were
planned within the first six weeks after radiotherapy were
excluded from the study, thereby limiting major
confounders.

However, the study also has weaknesses. Study proce-
dures and follow-up after radiotherapy were limited in
order to balance the burden on study participants with the
aims of gathering sufficient quantity and quality of data. As
such, three follow-up study visits were set, leaving gaps in
the data continuum where patients’ clinical situations are
not described. Withholding radiotherapy in order to per-
form a randomized controlled trial with best supportive
care as the control arm was deemed unethical based on
the positive overall experience with PPRT of RC to date [2].
Similarly, confounding supportive treatments could not be
withheld. As such, it is difficult to decipher the isolated
value of delivering PPRT in this setting and results must be
interpreted for PPRT given in the greater context of pallia-
tive oncologic care.

The rapidly changing landscape of palliative oncologic
treatment algorithms for RC will likely make it increasingly
difficult to deliver PPRT in a trial where systemic oncologic
treatment is put on hold in order to allow for a course of
PPRT followed by several months of study follow-up. In light
of the findings presented here, 2-3 weeks of PPRT for
patients with incurable RC should be limited to only those
patients with relatively long expected survival. Studies ran-
domizing between 30-39 Gy and shorter courses would
therefore likely have difficulty with accrual. Future studies
could take a similar approach to this one, simply document-
ing the effectiveness of and tolerance for 5Gy x5 when
given with palliative intent. Alternatively, they could investi-
gate single fractions of 8-10Gy (with the option of re-treat-
ment as needed) for hemostasis in various pelvic tumors,
including RC.

Conclusion

PPRT of RC with 30-39Gy contributes to effective palliation
of a range of pelvic symptoms including rectal dysfunction,
pain and hematochezia, with acceptable toxicity. A large pro-
portion of patients prescribed PPRT of RC have very limited
life expectancies and clinicians should consider this in select-
ing patients for different fractionation schemes. Future studies
should investigate simplification of PPRT, especially for hema-
tochezia, but also for patients with short life expectancy,
which could impact significantly both on the individual treat-
ment burden and on resource allocation.
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