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Do patients receiving pelvic radiation and anti-emetics experience
diarrhea and/or constipation?
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Background: Pelvic radiation may cause radiation enteritis, which commonly manifests as diarrhea.
Radiation to the abdomen or pelvis may also cause radiation-induced nausea and vomiting (RINV) which is
often treated with anti-emetics such as serotonin (5-HT3) receptor antagonists (RA). However, a common
side effect of these anti-emetic medications is constipation. Both diarrhea and constipation can have a
significant impact on patient quality of life (QOL). The objective of this study was to assess the prevalence of
diarrhea and constipation in patients receiving pelvic radiation and anti-emetics.

Methods: Patients undergoing pelvic radiation between January 2011 and March 2017 at Sunnybrook
Odette Cancer Centre were enrolled in three prospective clinical trials studying the efficacy of various anti-
emetics for RINV prophylaxis. Patients completed QOL questionnaires which included a single question
about severity of constipation at baseline, day 5 and 10 during radiation if applicable, and day 5 and 10 after
completion of radiation; severity was measured on a 4-point Likert scale ranging from 1= “not at all” to 4=
“very much”. Patients also recorded severity of diarrhea throughout baseline, treatment, and 10 days follow-
up via daily diaries; responses were qualitative ranging from “no diarrhea” to “severe diarrhea” on a 4-point
scale.

Results: Fifty-nine patients received pelvic radiation across the three trials. The average constipation score
at baseline was 1.69 [standard deviation (SD) 0.93], and increased up to 2.33 (SD 1.03) at day 10 during
treatment. Following treatment, the average score decreased to 1.61 (SD 0.80) at day 10 follow-up with the
majority of patients reporting no constipation at this time (57.7%). The average diarrhea score at baseline
was 1.03 (SD 0.18) and remained stable throughout treatment and follow-up. A vast majority of patients
reported no diarrhea after day 10 follow-up (96.4%).

Conclusions: Constipation was more prevalent than diarrhea during radiation treatment and up to day 10
after radiation to the pelvis. Approximately 42% of patients will have constipation on day 10 post radiation.
Further research is needed to assess the causes of constipation including analgesics, and the effect on QOL

during and shortly after palliative radiation to the pelvis.
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Introduction

External beam radiation therapy administered to the
pelvis may cause side effects including gastrointestinal
and genitourinary complications, sexual dysfunction, and
dermatologic toxicities (1). Specifically, gastrointestinal
complications such as radiation enteritis are common, with
approximately 90% of patients who receive pelvic radiation
experiencing transient or permanent bowel problems (2-4).
Radiation enteritis presents with diarrhea and abdominal
pain (5-8), and can cause significant morbidity (5).
Approximately 50% of patients with radiation enteritis
report impaired quality of life (QOL), with 20-30% noting
a moderate or severe effect (2-4).

Irradiation and damage of the bowels can also cause other
gastrointestinal symptoms such as nausea and vomiting
through stimulation of the gastric receptors including
neurokinin-1 and serotonin (5-H'T;) (9-11). Radiation-
induced nausea and vomiting (RINV) can have a significant
impact on patient-reported QOL (9-12). According to
clinical guidelines, patients may receive prophylaxis or
rescue with a 5-H'T;; receptor antagonist (RA) for radiation
to the pelvis (13); these medications along with other anti-
emetics such as neurokinin-1 antagonists can be prescribed
for the prophylaxis of RINV (14). However, a common
distressing side effect of these medications is constipation
(9,15) which can also have an impact on QOL (16).

Clinicians face challenges with patients receiving pelvic
radiation not only because it can cause radiation enteritis
and diarrhea (2-4), but also because the medications
typically given for prophylaxis of RINV are known to cause
constipation (9,15). Furthermore, many of these patients are
on pain medications which can cause constipation (17-19).
The objective of this study was to determine the prevalence
of diarrhea and constipation in patients who received pelvic
radiation across three prospective trials studying the efficacy
of various anti-emetic medications.

Methods

Patients undergoing palliative radiation between January
2011 and March 2017 at the Sunnybrook Odette Cancer
Centre were enrolled in three prospective clinical trials
studying the efficacy of various anti-emetic medications for
the prophylaxis of RINV. Data were collected prospectively
from patients receiving pelvic radiation with aprepitant
plus granisetron (20), ondansetron rapidly dissolving
film (ondissolve) (21), or palonosetron (ongoing study)
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for the prophylaxis of RINV. Patients in the aprepitant/
granisetron study received 125 mg oral aprepitant and 2 mg
oral granisetron at least an hour before radiation, and
then 80 mg oral aprepitant in the morning on the first
two days after radiation (20). Patients on the ondissolve
study took 8mg ondansetron rapidly dissolving film twice
daily during radiation treatment: the first dose at least one
hour before radiation and the subsequent dose 6-8 hours
after the first (21). Patients in the palonosetron study took
0.5 mg palonosetron at least an hour before treatment on
the first (or only) day of radiation; if they were receiving
a fractionated radiation schedule, they took 0.5 mg every
other day after the first to the last fraction of radiation.
Pelvic radiation constituted radiation administered to
pelvic area including the sacrum, hips, iliac and pubic
bones. Approval from Health Canada and the institutional
research ethics board (No. 434-2013) was obtained prior
to commencing each clinical trial. Written informed
consent was received from each patient before enrolment.
Descriptive statistical analyses were performed.

Patients from all three studies completed questionnaires
to monitor QOL over the week prior to baseline and at day
5 and 10 following completion of radiation. Patients who
received multiple fractions of radiation in the palonosetron
study were also required to complete questionnaires on
days 5 and 10 during radiation, if applicable. QOL in the
ondissolve and palonosetron studies was assessed using the
European Organisation for the Research and Treatment
of Cancer (EORTC) Quality of Life Questionnaire-C15
Palliative (QLQ-C15-PAL); similarly, the EORTC
QLQ-C30 was used in patients enrolled in the aprepitant/
granisetron study. Both questionnaires were validated in this
patient population, and had a single item asking patients to
rate their level of constipation on a 4-point Likert scale (1=
not at all; 2= a little; 3= quite a bit; 4= very much) (22,23).

Patients enrolled in all three studies completed
daily diaries at baseline, during the course of radiation
if receiving multiple fractions, as well as for 10 days
following the completion of radiation. The number of
treatment days varied greatly as patients received different
fractionation schedules and were often not treated on
weekends; accordingly, the number of daily diaries per
each patient receiving multiple fractions also varied. Daily
diaries consisted of similar content among the three studies,
including a question asking patients to rate any diarrhea
they had experienced in the past 24 hours on a 4-point
scale ranging from “no diarrhea” to “severe diarrhea”. For

Ann Palliat Med 2017;6(Suppl 1):S71-S76



Annals of Palliative Medicine, Vol 6, Suppl 1 August 2017

Table 1 Demographic and treatment information

Characters n (%)

Total N=59
Age, mean (SD) 72.81 (11.14)

Primary cancer site

Prostate 22 (37.3)
Breast 11 (18.6)
Lung 9(15.3)
Bladder 4 (6.8)
Unknown 3(5.1)
Other 10 (16.9)
Number of metastases
1 39 (66.1)
2 12 (20.3)
3 or more 8(13.6)
Prophylactic anti-emetic received
Palonosetron 39 (66.1)
Ondansetron rapidly dissolving film 16 (27.1)
Aprepitant/granisetron 4 (6.8)
Radiation dose and fractionation
8 Gy in 1 fraction 37 (62.7)
20 Gy in 5 fractions 15 (25.4)
30 Gy in 10 fractions 7 (11.9)

SD, standard deviation; Gy, Gray.

the present study’s statistical analysis and comparison, a
numerical value was assigned for each qualitative response
(1= no diarrhea; 2= mild diarrhea; 3= moderate diarrhea; 4=
severe diarrhea).

Results
Disease and treatment information

Fifty-nine patients across the three studies received
radiation to the pelvis (7zble 1). The average age was 72.81
[standard deviation (SD) =11.14]. Four patients received
aprepitant/granisetron (6.8%), 16 received ondansetron
rapidly dissolving film (27.1%), and 39 received
palonosetron for prophylaxis of RINV (66.1%). Among
these patients, the most common primary cancer was
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prostate (37.3%) followed by breast (18.6%), lung (15.3%),
and bladder (6.8%). The majority of patients received
8 Gray (Gy) of pelvic radiation in 1 fraction (62.7%), with
the rest receiving 20 Gy in 5 fractions (25.4%) and 30 Gy in
10 fractions (11.9%).

Of all patients, 96.6% had metastases involving the bone.
The majority of patients had only one site of metastasis
(66.1%), with 20.3% of patients having two sites of
metastases and 13.6% of patients having three or more sites
of metastases.

Constipation scores

All 59 patients had complete information on severity of
constipation at baseline, prior to radiation treatment and
anti-emetic consumption (7able 2). The average constipation
score at baseline was 1.69 (SD 0.93), indicating that on
average patients experienced some constipation before
taking the anti-emetic medication. Following radiation, 53
and 52 patients were evaluable for constipation at days 5
and 10 respectively. Average levels of severity were 2.02 at
day 5 (SD 1.12) and 1.61 at day 10 (SD 0.80).

The largest of the three studies evaluated was
palonosetron, which had a large proportion of patients
receiving radiation in multiple fractions. During radiation
treatment while patients received the anti-emetic
medication, 17 patients had complete constipation data at
day 5 and 6 patients at day 10 during radiation treatment.
The average constipation scores for these two intervals were
2.18 (SD 1.13) and 2.33 (SD 1.03), respectively.

Of 52 patients with complete constipation data after
10 days of follow-up, the majority reported no constipation
(57.7%), followed by 26.9%, 13.5%, and 1.9% reporting
“a little”, “quite a bit”, and “very much” constipation,
respectively (Table 3).

Diarrbea scores

All 59 patients had complete data at baseline (1able 2). The
average score at baseline was 1.03 (SD 0.18). Patients who
had multiple fractions of radiation were given diaries to
complete every day during treatment. During radiation
treatment for patients with fractionated regimens,
23 patients had diaries completed at day 5 and 7 patients at
day 10; the average diarrhea scores for these days were 1.04
(SD 0.21) and 1.14 (SD 0.38), respectively. The average
diarrhea score for the last day of treatment among all

Ann Palliat Med 2017;6(Suppl 1):S71-S76



S74

Table 2 Average constipation and diarrhea scores
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Time interval

Constipation Diarrhea

Baseline

Day 5 during RT
Day 10 during RT
Day 5 follow-up
Day 10 follow-up

Last day of treatment (patients with multiple fractions only)

N=59, 1.69 (SD 0.93) N=59, 1.03 (SD 0.18)

N=17,2.18 (SD 1.13) N=23, 1.04 (SD 0.21)
N=6, 2.33 (SD 1.03) N=7, 1.14 (SD 0.38)
N=53, 2.02 (SD 1.12) N=59, 1.02 (SD 0.13)
N=52, 1.61 (SD 0.80) N=55, 1.05 (SD 0. 30)

N/A N=24, 1.04 (SD 0.21)

SD, standard deviation.

Table 3 Severity of constipation and diarrhea at day 10 of follow-up

Severity Constipation, Diarrhea,
N=52; n (%) N=55; n (%)
“Not at all”/none 30 (57.7) 53 (96.4)
“A little”/mild 14 (26.9) 1(1.8)
“Quite a bit”/moderate 7 (13.5) 1(1.8)
“Very much”/severe 1(1.9 0(0.0)

patients with multiple fractions of radiation was 1.04 (SD
0.21). After five days following the completion of radiation,
the average score was 1.02 (SD 0.13). At day 10 of follow-
up, the average score was 1.05 (SD 0.30).

Fifty-five patients had complete diarrhea data after
10 days of follow-up (Zable 3). A vast majority reported no
diarrhea (96.4%), and mild and moderate diarrhea were
reported by one patient each (1.8%). No patients reported
severe diarrhea at day 10 follow-up.

Discussion

Diarrhea is a common side effect of radiation administered
to the pelvis (2-4). Pelvic radiation can also cause RINV, and
patients can experience constipation due to the anti-emetics
used for the prophylaxis of RINV (9,15). Both constipation
and diarrhea can have an impact on patient QOL.

Rates and severity of constipation across the three
studies followed rates of consumption and elimination
of anti-emetics. Across the three studies, three 5-HT;
RAs were used including granisetron, ondansetron and
palonosetron. These medications also have a known side
effect of constipation (9,15). The average constipation score
was low at baseline (1.69), and increased steadily during
radiation treatment in the patients receiving fractionated
regimens. The highest score was at day 10 during radiation
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(2.33), which fell between the questionnaire items “a little”
and “quite a bit”. After radiation was completed, average
constipation scores steadily decreased to reach the lowest
point of 1.61 at day 10 of follow-up. Additionally, the slight
majority reported no constipation at this time and if there
was constipation, few reported it as moderate or severe.
The decrease in constipation during the follow-up period
mirrors the dosing regimen of the anti-emetic medications
used. Patients on average presented with some constipation
at baseline (1.69) before radiation and administration of the
study medication; and at day 10 post-radiation (1.61) despite
elimination of the study medication. The results were
similar regardless of single or multiple radiation treatments.
The presence of constipation at these time points, albeit
low, may be explained by many patients experiencing
cancer pain and managing their symptoms with analgesics
such as opioids, which as previously mentioned have been
associated with constipation (17-19).

Overall, the average rate of diarrhea among the three
trials was constant through baseline, treatment, and follow-
up period. The average score was never higher than 1.14,
and typically fluctuated around 1.02-1.05 indicating that
almost all patients experienced no diarrhea. Potentially, the
low average diarrhea scores among the three trials could be
due to the opposing effect that the anti-emetic medications
used by each patient had as well as the opioids many patients
were likely using. The low rate of diarrhea in the current
study could also be due to the low-dose, palliative intent
of the radiation administered; one study by Miller ez a/.
reported an association between increased radiation dose
and development of treatment-related bowel injury (24).

In our study, constipation was more prevalent than
diarrhea throughout treatment and follow-up. Even after
10 days following completion of radiation, approximately
42% of patients experienced some degree of constipation.
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Both constipation and diarrhea may have an impact on
the QOL in palliative cancer patients and management of
these conditions is important. Further research is needed
to assess the role of narcotics and whether identification
of constipation and its treatment during and shortly after
palliative radiation to the pelvis significantly improve QOL.

This study had several limitations. We were unable to
assess possible confounding variables which impact the
symptoms of diarrhea and constipation, notably the use
of pain medications and/or laxatives for the outcome of
constipation. There was an absence of a validated scoring
and a numeric tool for measuring the severity of diarrhea.
The definitions of constipation and diarrhea were not
explicitly stated to the patients. Additionally, our study had
a relatively small sample size. Therefore, future studies in
this area should address these limitations.

Acknowledgements

We thank the generous support of Bratty Family Fund,
Michael and Karyn Goldstein Cancer Research Fund, Joey
and Mary Furfari Cancer Research Fund, Pulenzas Cancer
Research Fund, Joseph and Silvana Melara Cancer Research
Fund, and Ofelia Cancer Research Fund.

Footnote

Conflicts of Interest: The authors have no conflicts of interest
to declare.

Ethical Statement: The study was approved by Health
Canada and the institutional research ethics board (No.
434-2013) and written informed consent was obtained from
all patients.

References

1. Viswanathan AN, Lee L], Eswara JR, et al. Complications
of pelvic radiation in patients treated for gynecologic
malignancies. Cancer 2014;120:3870-83.

2. Andreyev J. Gastrointestinal symptoms after pelvic
radiotherapy: a new understanding to improve
management of symptomatic patients. Lancet Oncol
2007;8:1007-17.

3. Andreyev HJ. Gastrointestinal problems after pelvic
radiotherapy: the past, the present and the future. Clin
Oncol (R Coll Radiol) 2007;19:790-9.

4. Henson CC, Andreyev HJ, Symonds RP, et al. Late-

© Annals of Palliative Medicine. All rights reserved.

10.

11.

12.

13.

14.

15.

16.

17.

18.

apm.amegroups.com

S75

onset bowel dysfunction after pelvic radiotherapy: a
national survey of current practice and opinions of clinical
oncologists. Clin Oncol (R Coll Radiol) 2011;23:552-7.
Theis VS, Sripadam R, Ramani V et al. Chronic radiation
enteritis. Clin Oncol (R Coll Radiol) 2010;22:70-83.
Ruiz-Tovar J, Morales V, Hervas A, et al. Late
gastrointestinal complications after pelvic radiotherapy:
radiation enteritis. Clin Transl Oncol 2009;11:539-43.
Harb AH, Abou Fadel C, Sharara Al. Radiation enteritis.
Curr Gastroenterol Rep 2014;16:383.

Abayomi J, Kirwan J, Hackett A. The prevalence of
chronic radiation enteritis following radiotherapy for
cervical or endometrial cancer and its impact on quality of
life. Eur J Oncol Nurs 2009;13:262-7.

Poon M, Dennis K, De Angelis C, et al. A prospective
study of gastrointestinal radiation therapy-induced nausea
and vomiting. Support Care Cancer 2014;22:1493-507.
Poon M, Dennis K, De Angelis C, et al. Symptom clusters
of gastrointestinal cancer patients undergoing radiotherapy
using the Functional Living Index-Emesis (FLIE) quality-
of-life tool. Support Care Cancer 2015;23:2589-98.
Maranzano E, De Angelis V, Pergolizzi S, et al. A
prospective observational trial on emesis in radiotherapy:
Analysis of 1020 patients recruited in 45 Italian radiation
oncology centres. Radiother Oncol 2010;94:36-41.

Naeim A, Dy SM, Lorenz KA, et al. Evidence-based
recommendations for cancer nausea and vomiting. J Clin
Oncol 2008;26:3903-10.

Aapro M, Gralla R], Herrstedt J, et al. on behalf of the
Multinational Association of Supportive Care in Cancer.
MASCC/ESMO antiemetic guidelines 2016. Available
online: http://www.mascc.org/antiemetic-guidelines

Chiu N, Chiu L, Popovic M, et al. Latest advances in the
management of radiation-induced pain flare, nausea and
vomiting. Ann Palliat Med 2016;5:50-7.

Hanai A, Ishiguro H, Sozu T, et al. Effects of a self-
management program on antiemetic-induced constipation
during chemotherapy among breast cancer patients: a
randomized controlled clinical trial. Breast Cancer Res
Treat 2016;155:99-107.

Belsey J, Greenfield S, Candy D, et al. Systematic review:
impact of constipation on quality of life in adults and
children. Aliment Pharmacol Ther 2010;31:938-49.

Gatti A, Sabato AF. Management of opioid-induced
constipation in cancer patients: focus on methylnaltrexone.
Clin Drug Investig 2012;32:293-301.

Deibert P, Xander C, Blum HE, et al. Methylnaltrexone:
the evidence for its use in the management of opioid-

Ann Palliat Med 2017;6(Suppl 1):S71-S76



S76

induced constipation. Core Evid 2010;4:247-58.
19. Abernethy AP, Wheeler JL, Zafar SY. Detailing of

gastrointestinal symptoms in cancer patients with advanced

disease: new methodologies, new insights, and a proposed
approach. Curr Opin Support Palliat Care 2009;3:41-9.
20. Dennis K, De Angelis C, Jon F, et al. Aprepitant and
granisetron for the prophylaxis of radiotherapy-induced

nausea and vomiting after moderately emetogenic

radiotherapy for bone metastases: a prospective pilot study.

Curr Oncol 2014;21:e760-77.

21. Wong E, Pulenzas N, Bedard G, et al. Ondansetron
rapidly dissolving film for the prophylactic treatment of
radiation-induced nausea and vomiting — a pilot study.

Cite this article as: Drost L, Ganesh V, Wan BA, DeAngelis C,
Pasetka M, Tsao M, Barnes E, Chung H, Chow E. Do patients
receiving pelvic radiation and anti-emetics experience diarrhea
and/or constipation? Ann Palliat Med 2017;6(Suppl 1):S71-S76.
doi: 10.21037/apm.2017.05.05

© Annals of Palliative Medicine. All rights reserved.

apm.amegroups.com

Drost et al. Pelvic radiation and anti-emetics

Curr Oncol 2015;22:199-210.

. Groenvold M, Peterson MA, Aaronson NK, et al. The

development of the EORTC QLQ-C15-PAL: a shortened
questionnaire for cancer patients in palliative care. Eur J
Cancer 2006;42:55-64.

. Aaronson NK, Ahmedzai S, Bergman B, et al. The

European Organization for Research and Treatment of
Cancer QLQ-C30: a quality-of-life instrument for use in
international clinical trials in oncology. ] Natl Cancer Inst
1993;85:365-76.

. Miller AR, Martenson JA, Nelson H, et al. The incidence

and clinical consequences of treatment-related bowel
injury. Int J Radiat Oncol Biol Phys 1999;43:817-25.

Ann Palliat Med 2017;6(Suppl 1):S71-S76



