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Loose stools lead to fecal incontinence among gynecological
cancer survivors

GAIL DUNBERGER!, HELENA LIND!, GUNNAR STEINECK!2,
ANN-CHARLOTTE WALDENSTROM?3, ERIK ONELOV!
& ELISABETH AVALL-LUNDQVIST*

LClinical Cancer Epidemiology, Department of Oncology and Pathology, Karolinska Institutet, Stockhobm, Sweden,
2Clinical Cancer Epidemiology, Sahlgrenska Academy, Gothenburg, Sweden, 3 Department of Gynecological Oncology,
Sahlgrenska University Hospital, Gothenburg, Sweden and *Department of Gynecological Oncology, Karolinska University
Hospital, Stockholm, Sweden

Abstract

Background. Many patients treated with radiotherapy to the pelvic region report a change in bowel habits. Loose stools,
urgency and fecal incontinence may have a significant impact on daily life and social functioning. Material and methods. We
attempted to follow up 789 women, treated with pelvic radiotherapy for a gynecological cancer during 1991 to 2003 at
two departments of gynecological oncology in Sweden. A control group of 478 women from the Swedish Population Reg-
istry was also included. As a preparatory study, we made in-depth interviews with 26 women previously treated for gyne-
cological cancer. Based on their narratives, we constructed a study-specific questionnaire including 351 questions and
validated it face-to-face. The questionnaire covered questions of physical symptoms originating in the pelvis, demographics,
psychological and quality of life factors. In relation to bowel symptoms, 60 questions were asked. Results. Six-hundred and
sixteen (78%) gynecological cancer survivors and 344 (72%) control women participated. Two-hundred and twenty-six
(37%) cancer survivors reported loose stools at least once a week. Eighty-three percent of the survivors with loose stools
every day reported defecation urgency with fecal leakage, compared to 20% of cancer survivors without loose stools.
Cancer survivors with loose stools at least once a week were 7.7 times more likely to suffer from defecation urgency with
fecal leakage (95% CI 4.4-13.3) compared to those who had loose stools once a month or less. In order to avoid loose
stools affected survivors with loose stools often skipped meals (13%), made an active choice of food (47%) and preferen-
tially used prescribed medication (36%). Discussion. There is a relation between loose stools and defecation urgency with
fecal leakage among long-term gynecological cancer survivors treated with pelvic radiotherapy. Targeting loose stools can
possibly help survivors to decrease frequency of fecal leakage.

The population of long-term gynecological cancer
survivors is growing and many have late gastrointes-
tinal side-effects after radiotherapy. Clinical experi-
ence suggests that fecal incontinence, one of the most
troubling sources of impaired quality of life and
social functioning, may be related to loose stools and
defecation urgency. Increasing the understanding of
this relation, and other consequences of loose stools,
may provide guidance for targeted intervention to
those affected.

Reported incidence of fecal incontinence among
cancer survivors treated with pelvic radiotherapy var-
ies between 3% and 53% [1-3].We recently described

an occurrence of defecation urgency with accompa-
nying fecal leakage of 49% among long-term gyne-
cological cancer survivors compared to 12% among
control women from the general population [4].

Loose stools (“diarrhea”) and defecation urgency
are common late symptoms after pelvic radiotherapy
with reported incidence rates varying between 14 to
69% [2,5,6] and around 50%, respectively [4,5,7]. If
a relationship between loose stools and fecal incon-
tinence exists, it is plausible that preventive measures
and interventions against loose stools will decrease
the occurrence or alleviate the symptoms of fecal
incontinence.
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Personal identity numbers and official population-
based registers in Sweden, covering all Swedish
citizens, offer exceptionally good conditions for study-
ing cancer survivors without selection-induced prob-
lems. We performed a population-based study on
gynecological cancer survivors concerning long-
lasting symptoms after pelvic radiotherapy including
physical and psychological symptoms, sexuality, qual-
ity of life and social functioning [4]. Here we report
on the occurrence of loose stools and its relation to
certain other factors, including fecal incontinence.

Material and methods
Study population

We identified a cohort of 1800 women treated
between 1991-2003 with external pelvic radiother-
apy for a gynecological malignancy at Radiumhem-
met, Karolinska University Hospital in Stockholm,
and at Jubileumskliniken, Sahlgrenska University
Hospital in Gothenburg of whom 1 303 were alive
in 2004. After excluding patients who did not meet
the eligibility criteria of being born 1927 or later,
could read and understand Swedish and had not
experienced a recurrence of their malignancy, 789
patients remained and were invited.

As controls we recruited 486 women from the
Swedish Population Register, matched for age and
residency and who had not had pelvic radiotherapy.
An error in the matching procedure led to a younger
control population (mean age 58.0) compared to the
cancer survivors (mean age 64.4) which was adjusted
for in the analyses. The regional ethics committees
approved of the study.

Questionnaire

Our methods for studies of cancer survivorship and
development of a study-specific questionnaire have
been documented in more than 80 scientific papers
[8,9]. A description of the development and valida-
tion of the present questionnaire has previously been
reported [4]. The questionnaire was developed dur-
ing a qualitative phase lasting 18 months, starting
with interviews of cancer survivors until no new
information was identified. In total 26 women shared
their experiences. Based on the interviews, a study-
specific questionnaire was constructed consisting of
351 questions covering symptoms from the gastroin-
testinal tract, the bladder, genitals, pelvic bones and
the legs. Questions concerning demographics, sexual
dysfunction, psychological and quality-of-life issues
as well as social functioning were included. In each
part of the constructed questionnaire we asked about
the incidence, prevalence, intensity and duration of
the symptoms when appropriate. For example: “Have

vou had loose stools during the past six months?” with
the possible answers: “No”, “Yes, occasionally”, “Yes, ar
least once a month”, “Yes, at least once a week”, “Yes, at
least three times a week”, “Yes, at least once a day”.

The final version was tested for face validity in
20 individuals. The questionnaire was thereafter
tested in a pilot study including yet another 20
gynecological cancer survivors within the study
population. We obtained a participation rate of 80%
which was regarded as sufficient to continue with
the main study. The main study, the quantitative
phase, was carried out from January to October
2006. Eligible women who gave informed consent
received a postal questionnaire. To maintain ano-
nymity, each questionnaire contained a number for
identification.

Medical records were reviewed to confirm the
cancer diagnosis, stage of disease and treatment
modalities regarding surgery, radiotherapy and che-
motherapy. Patients with recurrent disease were
excluded. Treatment was according to current local
treatment programs and applied study protocols
which were ongoing at the time of treatment. These
protocols and recommendations have changed over
the studied period.

The results from the questionnaire and the data
from the medical records were coded and transferred
to the freeware data entry and validation program
Epi-Data (www.epidata.dk).

Radiotherapy

Three-dimensional conformal treatment planning
based on computed tomography scans was used for
external beam radiotherapy treatment (EBRT) plan-
ning. Patients received EBRT by a linear accelerator
delivering between 6 to 50 megavoltage photons.
Before 1996 a technique with two opposing fields was
predominant, but from 1996 it was more common to
use a four-field box technique. It was also more com-
mon to use lower daily fractionation, 1.6 to 1.8 Gy
per day in the first years of the studied period. Later
1.8 to 2.0 Gy per day became the standard fraction-
ation. The brachytherapy (BT) was based on stan-
dardized techniques using applicator templates. The
dose was prescribed according to local practice.

For endometrial cancer the EBRT was pre-
scribed as either 38 Gy at 2 Gy per fraction or 39.6
Gy at 1.8 Gy per fraction in Stockholm or 46 Gy
at 2 Gy per fraction in Gothenburg. For early stages
of cervical cancer the prescribed EBRT dose was
45 Gy at 1.6 Gy daily in Stockholm. Patients treated
with preoperative brachytherapy received EBRT
with central shielding. Until 2001 prophylactic
paraaortic treatment to 40 Gy at 1.6 Gy daily was
given in Stockholm to patients with pelvic lymph



node metastasis. In Gothenburg the prescribed
EBRT dose to the pelvic region was 46 Gy at 2 Gy
per fraction during the whole study period. In 2001
treatment with postoperative concomitant chemo-
radiotherapy with weekly cisplatinum (40 mg/m?)
was introduced into clinical practice in Stockholm.
For locally advanced stages of cervical cancer the
prescribed total EBRT dose in Stockholm was 50
Gy in patients having BT and 60 Gy without BT.
In Gothenburg the prescribed total EBRT dose was
55 Gy in patients having BT and 67 Gy in patients
without BT. Neoadjuvant platinum-based combi-
nation of chemotherapy was given prior to EBRT
in Gothenburg. In Stockholm concomitant chemo-
radiotherapy with weekly cisplatinum was gradu-
ally introduced starting in 1999 and continuing
thereafter.

The prescribed total dose for ovarian- and fallo-
pian tube cancer was 20 Gy to the whole abdomen
with an additional 20 Gy to a lower abdominal field,
for uterine sarcoma 50.4 Gy to the pelvic region,
delivered in daily fractions of 1.8 Gy in the same way
as for the endometrial cancer. The prescribed radio-
therapy for vaginal cancer was similar to cervical
cancer patients.

Surgery

Surgery, consisting of hysterectomy and bilateral sal-
pingoophorectomy, with or without omentectomy,
was performed on all patients having endometrial
and ovarian cancers, cancer of the fallopian tube and
uterine sarcoma. Pelvic and (or) paraaortic lymph-
adenectomy was rarely performed. Surgery for cervi-
cal cancer typically consisted of radical hysterectomy
with bilateral salpingo-oophorectomy and pelvic
lymphadenectomy. Vaginal cancer was treated with a
procedure similar to that used for cervical cancer but
with less extensive surgery.

Statistical analysis

The symptom “loose stools” was dichotomized into
having the symptom “at least once a week or more
often” or not. The reason for choosing this cut-off
level was due to the high prevalence of the symptom
among control women (69% reported loose stools
occasionally or more often), while only 14% reported
the symptom at least once a week. In Table I we
compared for certain factors across categories, the
percentages of survivors having loose stools with the
percentage of survivors without or with very rare
loose stools (Table I). We cite the percentage ratios
as the measure of the association. All calculations
were performed using the SAS statistical software
package (version 9).
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Results

Among the cancer survivors 616 (78%) returned a
completed questionnaire, corresponding figures for
populations controls were 344 (72%) (Figure 1).
Eight women, who reported having a stoma, were
excluded from the analysis. Two-hundred and thirty-
four (39%) cancer survivors stated that they had
loose stools at least once a week, whereas the preva-
lence of loose stools at least once a week among con-
trol women was 48 (14%) giving a percentage ratio
of 2.7 (95% CI 2.3-4.1).

Demographics and clinical characteristics are
presented inTable I. Thirty-one percent of the cancer
survivors with loose stools at least once a week were
current smokers compared to 19% among survivors
with loose stools being experienced less frequently.
Having experienced episiotomy and vacuum delivery
when giving birth was more common among survi-
vors who frequently experienced loose stools. These
women also more frequently reported anal-sphincter
injury, abdominal surgery, lactose intolerance and
treatment for bowel-related co morbidities from the
bowel (Table I).

Of those women who experienced loose stools at
least once a week, 54% had endometrial cancer com-
pared to 63% among those who had loose stools
monthly or less (Table I). Forty percent of the cancer
survivors with loose stools at least once a week were
treated between 30 to 60 months prior to follow-up
in 2006, compared to 30% among survivors who
experienced loose stools monthly or less often.

The prevalence of loose stools was related to the
occurrence of defecation urgency with fecal leakage.
Eighty-three percent (62 of 75) of the survivors
with loose stools every day reported having the
symptom defecation urgency with fecal leakage,
compared to 20% of cancer survivors without loose
stools (Figure 2). The corresponding figures for
control women were 40% and 5%, respectively.

Cancer survivors with loose stools at least once a
week experienced more defecation urgency with fecal
leakage (percentage ratio 7.7), and more emptying of
all stools into clothing without forewarning (percent-
age ratio 13.0), at least once a month, compared to
survivors who experienced loose stools monthly or less
often (Table II). Having loose stools at least once a
week was associated with leakage of loose stools at least
while awake (percentage ratio 18.5). Few survivors had
leakage of loose stools while asleep (Table II).

One fifth of the survivors with loose stools at least
once a week reported increased problems with loose
stools when stressed, occurring at least once a week
with a percentage ratio of 35.8. Having loose stools
at least once a week was associated with skipping
meals (percentage ratio 24.3), an active choice of
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Table I. Characteristics of gynecological cancer survivors and control women.

Cancer survivors with loose
stools monthly or less

Cancer survivors with loose

stools at least once a week Control women total

N = 226 (%) N = 366 (%) N = 344 (%)
Mean age at time of study, years 62.6 65.4 57.9
<49 26 (12) 36 (10) 102 (30)
50-60 48 (21) 69 (19) 86 (25)
61-71 107 (47) 138 (38) 86 (25)
72-79 45 (20) 123 (34) 65 (19)
Not stated 0 0 2 (1)
Marital status
Married or living with a partner 124 (55) 210 (57) 219 (64)
Has a partner but lives alone 16 (7) 20 (5) 22 (6)
Widow 30 (13) 49 (13) 37 (11)
Single 54 (24) 87 (23) 63 (18)
Level of education
Elementary school 58 (26) 127 (35) 68 (20)
Secondary school 92 (41) 135 (37) 144 (42)
College/University 75 (33) 104 (28) 127 (37)
Not stated 1(<1) 2 (1)
Employment status
Student 2 (<1) 3 (<1) 2 (1)
Unemployed 7 (3) 5 (1) 6 (2)
Employed 88 (39) 111 (30) 187 (55)
Housewife, others 2 (<1) 9 (2) 5 (1)
On sick leave 8 (4) 3 (<1) 10 (3)
Disability pension 23 (10) 26 (7) 14 (4)
Retired 96 (42) 207 (57) 116 (34)
Not stated 0 2 (<1) 1 (<1
Smoking
Current smoker 69 (31) 68 (19) 87 (26)
Former smoker 56 (25) 116 (32) 108 (32)
Never smoked 96 (43) 172 (48) 144 (42)
Not stated 1 (<1) 5 (1) 2 (1)
Exercise
Never 29 (13) 40 (11) 20 (6)
Yes, occasionally — at least every month 34 (15) 43 (12) 59 (17
Yes, at least once a week 160 (71) 269 (75) 259 (76)
Not stated 1(<1) 8 (2) 3 (1)
BMI, kg/m?
Mean (SD) at follow-up! 25.7 (4.8) 25.5 (4.6) 25.5 (4.2)
Not stated 11 (5) 20 (5) 18 (5)
Parity
Nulli para (never given birth) 56 (25) 93 (25) 45 (13)
Para 169 (75) 273 (75) 296 (87)
One child 31 (14) 52 (14) 60 (17)
Two children 81 (36) 121 (33) 152 (44)
Three children 41 (18) 68 (19) 68 (20)
Four children 10 (4) 22 (6) 17 (5)
Five children 5(2) 5 (1) 2 (1)
Six children or more 1(<1) 5 (1) 0
Not stated 1 (<) 0 0
Birth weight over 4 kg
No child 173 (77) 285 (78) 259 (75)
One child 30 (13) 44 (12) 54 (16)
Two children 12 (5) 18 (5) 22 (6)
Three children or more 4 (2) 8 (2) 7(2)
Not stated 7(3) 11 (3) 2 (<1)
Delivery
Fast <5 hours 91 (54) 149 (55) 145 (43)
Slow >5 hours 57 (34) 81(30) 87 (26)
Vacuum 20 (12) 19 (7) 43 (12)
Forceps 6 (4) 10 (4) 6 (2)
Episiotomy 55 (33) 74 (20) 116 (34)

(Continued)



Table 1. (Continued).
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Cancer survivors with loose
stools at least once a week

Cancer survivors with loose

stools monthly or less Control women total

N = 226 (%) N = 366 (%) N = 344 (%)
Caesarean 13 (8) 15 (5) 40 (12)
Breech birth 6 (4) 11 (4) 19 (6)
Previous surgery
Abdominal surgery 97 (43) 127 (35) 106 (31)
Gynecological surgery 201 (89) 332 (91) 75 (22)
Surgery, ring for pelvic organ prolapse 3 (<1) 8 (2) 13 (4)
Intercurrent diseases
Neurological diseases? 3(1) 12 (3) 3 (1)
Cardiovascular diseases> 107 (47) 189 (52) 93 (27)
Diabetes Mellitus 19 (8) 35 (10) 17 (5)
Lung disease 12 (5) 24 (7) 12 (4)
Treatment for: Crohn’s disease,
Ulcerative Colitis, Irritable Bowel
Syndrome 15 (7) 11 3) 16 (5)
Lactose intolerance 18 (8) 15 (4) 12 (4)
Gluten intolerance 4 (2) 4 (1) 3 (1)
Osteoporosis 20 (9) 35 (10) 25 (7)
Diagnosis Not Applicable
Endometrial cancer 121 (54) 230 (63)
Cervical cancer 55 (24) 81 (22)
Ovarian cancer 21 (8) 23 (6)
Uterine sarcoma 16 (6) 14 (4)
Vaginal cancer 8 (3) 5 (1)
Cancer of the Fallopian Tube 4 (2) 8 (2)
Vulvar cancer 1 (<1 5 (1)
Treatment Not Applicable
Surgery and Radiotherapy, total: 201 (89) 334 (91)
Surgery and Radiotherapy alone 20 (9) 24 (7)
+ Brachytherapy 118 (52) 217 (59)
+ Chemotherapy 28 (12) 29 (8)
+ Brachy- and Chemotherapy 35 (15) 64 (17)
Radiotherapy alone, total: 25 (11) 32 (9)
Radiotherapy alone 2 (1)
+ Brachyterapy 10 (4) 15 (4)
+ Chemotherapy 4 (2) 4 (1)
+ Brachy- and Chemotherapy 9 @) 13 (4)
Months since radiation treatment Not Applicable
Mean (SD) 86.2 (38.0) 86.0 (40.8)
Radiotherapy, months since treatment
Less than 60 months 91 (40) 109 (30)
60-120 months 90 (40) 170 (46)
More than120 months 45 (20) 87 (24)

ICurrent BMI at the time the questionnaire was completed. 2Parkinson’s disease, Multiple Sclerosis, epilepsy. >Hypertension, heart failure,

angina pectoris, myocardial infarction. Percentage may not total 100 because of rounding.

food and used prescribed medication (percentage
ratio 4.2) to avoid loose stools (Table III). Sixty-nine
percent of affected survivors used some kind of pro-
tection device, 50% panty-liners and 50% inconti-
nence pads “TENA” or diapers (Figure 3).

Discussion

We found an association between loose stools and
defecation urgency with fecal leakage among long-
term gynecological cancer survivors treated with
pelvic radiotherapy alone or as part of combined

treatment. To avoid loose stools affected cancer sur-
vivors skipped meals and made an active choice of
what to eat, at least once a week.

Long-lasting gastrointestinal side-effects after
radiation, in particular loose stools and defecation
urgency, are common [2,5,6] and may contribute to
aggravate fecal incontinence. Our population-based
observation of a strong relationship between the fre-
quency of loose stools and the occurrence of defeca-
tion urgency with fecal leakage after radiotherapy has
to our knowledge not previously been demonstrated.
In the PORTEC-2 study 348 cancer survivors,
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STUDY POPULATION

1800 identified gynaecological cancer patients
treated with external pelvic radiotherapy, between
the years 1991-2003 at Karolinska University
Hospital, Stockholm or Sahlgrenska University
Hospital, Gothenburg

486 control women from the Swedish Population
Registry — matched for age and residential area

1011 did not meet eligibility criteria:
- 497 dead at follow-up
- 436 born before 1927
- 23 could not understand/read Swedish
- 53 had recurrence
- 2did not receive pelvic RT

8 did not meet eligibility criteria:
- born 21927
- understand/read Swedish
- no pelvic radiotherapy

An introduction letter was sent out to
789 eligible patients

An introduction letter was sent out to
478 eligible controls

Reasons for non-participation in the project:

- 29 refused to participate without reason
- 21 physical reason

- 17 not reachable

- 14 psychosocial reason

- 9 psychological reason

- 2 family members said no

Reasons for non-participation in the project:

- 37 refused to participate without reason
- 13 physical reason

- 5notreachable

- 3 psychosocial reason

697(88%) patients gave informed oral consent and
were sent a questionnaire

420 (88%) controls gave informed oral consent and
were sent a questionnaire

81 patients did not complete the study;

- 52 agreed but did not return questionnaire
- 29 sent back an empty questionnaire

76 controls did not complete the study;

- 66 agreed but did not return questionnaire
- 10 sent back empty questionnaire

616 (78%) patients returned a completed
questionnaire and participated in the project

344 (72%) controls returned a completed
questionnaire and participated in the project

Figure 1. Flow chart of the inclusion of gynecological cancer survivors and control women.

treated with either vaginal brachytherapy or external
radiotherapy for endometrial cancer, reported symp-
toms on EORTC QLQ-C-30 [10] questionnaire.
Survivors treated with external radiotherapy reported
higher mean score of diarrhea and fecal incontinence
at a two year follow-up compared to those treated
with brachytherapy; the authors do not report the
correlation between the symptoms [6].

A number of possible mechanisms leading to
long-lasting loose stools after pelvic radiotherapy
have been reported including changes in small bowel
motility predisposing to bacterial overgrowth and
occasionally pseudo-obstruction, bile salt malabsorp-
tion, lactose malabsorption and increased small and
large-bowel transit time [11,12]. Other factors may
also contribute to the development of loose stools.
Andreyev and co-workers investigated 265 consecu-
tive patients referred to their gastroenterology clinic,

during a 32-month period, for gastrointestinal symp-
toms starting after radiotherapy [13]. The majority
of patients had more than one gastrointestinal diag-
nosis and one-third of all diagnoses were judged to
be unrelated to their previous radiotherapy [13].
These observations underscore the need for proper
diagnostic set up by referral of cancer survivors with
gastrointestinal symptoms after pelvic radiotherapy
for gastroenterological evaluation.

A correlation between smoking and severe side-
effects of pelvic radiotherapy for cervical cancer has
been reported. In a retrospective study including
3489 patients treated with radiotherapy for stage 1
or II cervical cancer, Eifel and co-workers report a
strong correlation (hazard ratio 3.25; 95% CI 2.21-
4.78) between smoking and major small bowel
complications (defined as symptoms occurring or
persisting more than three months after treatment
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Figure 2. Relation between loose stools and defecation urgency with fecal leakage among gynecological cancer survivors and control
women. Absolute numbers of survivors with loose stools are presented within parenthesis.

and that required hospitalization, blood transfusion,
surgery or leading to death) [14]. In our study, cur-
rent smokers were more prevalent among the survi-
vors with frequent loose stools. We also noted an
increased occurrence of loose stools in relation to
stress, previously described in relation to patients
with inflammatory bowel diseases [15]. Only one

survivor had ulcerative colitis, another Morbus Crohn
and additional 13 Inflammatory Bowel Syndrome
(IBS). We adjusted for risk factors for loose stools,
smoking and IBS, with by and large unchanged

results (data not shown).
Among long-term cancer survivors with late
appearing fecal incontinence following radiotherapy,

Table II. Loose stools and fecal incontinence symptoms among gynecological cancer survivors.

Gynecological cancer
survivors with loose stools
at least once a week

Gynecological cancer
survivors with loose stools
once a month or less often

Percentage ratio
95% Confidence

Fecal incontinence symptom N = 226 (%) N = 366 (%) Interval
Defecation urgency with fecal leakage
e at least once a month 66/221 (30) 14/360 (4) 7.7 (4.4-13.3)
e at least once a week 35/221 (16) 8/360 (2) 7.1 (3.4-15.1)
o daily 5/221 (2) 1/360 (<1) 8.1 (1.0-69.2)
Emptying of all stools into clothing without forewarning
e at least once a month 16/223 (7) 2/361 (<1) 13.0 (3.0-55.8)
e at least once a week 8/ 223 (4) 0/361 (0)
o daily 0/223 (0) 0/361 (0)
Leakage of loose stools while awake
e at least once a month 41/224 (18) 9/362 (2) 7.4 (3.6-14.9)
e at least once a week 35/224 (16) 3/362 (<1) 18.5 (5.9-60.6)
e daily 7/224 (3) 2/362 (<1) 5.7 (1.2-27.0)
Leakage of loose stools while asleep
e at least once a month 11/225 (5) 0/365 (0)
e at least once a week 5/225 (2) 0/365 (0)
o daily 1/225 (<1) 0/365 (0)

The numbers in each category may vary due to internal missing information.
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Table III. Strategies used by gynecological cancer survivors to avoid loose stools.

Gynecological cancer
survivors with loose stools
at least once a week

Gynecological cancer
survivors with loose stools

once a month or less often Percentage ratio

Strategies N = 226 (%) N = 366 (%) 95% Confidence Interval
Active choice of what to eat to avoid 105/224 (47) 26/364 (7) 6.6 (4.4-9.7)
loose stools, at least once a week
Skipped meals in order to avoid 30/224 (13) 2/363 (1) 24.3 (5.9-100.7)
loose stools, at least once a week
Use of prescription medication for 75/211 (36) 29/343 (8) 4.2 (2.8-6.2)
the treatment of loose stools
Use of over-the-counter medication 54/214 (25) 34/343 (10) 2.5 (1.7-3.8)
for the treatment of loose stools
Use of healthy food and 17/211 (8) 16/343 (5) 1.7 (0.9-3.3)

complementary medication

The numbers in each category may vary due to internal missing information.

the picture is even more complex due to the multi-
faceted nature of the condition and the interindivid-
ual variation. Reasonable anal-sphincter dysfunction
due to radiation-induced fibrosis in the sphincter
musculature entails one explanation for the increased
occurrence of fecal incontinence among cancer sur-
vivors; the dose of ionizing radiation to the anal
sphincter relates to the occurrence of fecal leakage
[16]. But, certainly other factors are involved in the
pathophysiology resulting from radiation-induced
injury of the anorectal structures [17]. Putta and
Andreyev reviewed the literature between 1966 to
2005; they highlight the need for research to
determine why disabling symptoms occur in some
individuals after radiation and not in others [18].
We do not have enough evidence to suggest thresh-
olds for the mean dose to the anal-sphincter region;
we can better define the region by anatomical-
radiological means and have a lot to learn about
the inherited sensitivity to radiation of these normal-
tissue structures [19].

Several other conditions are associated with an
increased risk of fecal incontinence. Among back-
ground population the reported risk factors for fecal
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incontinence includes increasing age, obesity, neuro-
logical disorders, perineal-, anal and vaginal injuries,
fetal weight, rectal diseases and chronic gastrointes-
tinal conditions such as constipation and diarrhea
[20]. The contribution of bowel disturbances to fecal
incontinence has further been investigated. In a
study comprising 507 women with fecal inconti-
nence in the 12 preceding months and 127 randomly
selected controls Bharucha and co-workers com-
pared bowel habits between the two groups using
diaries to assess bowel habits. They reported that
rectal urgency, a sense of incomplete evacuation,
stool frequency, and form were independent risk
factors for fecal incontinence among women in the
community [21]. These results are consistent with
the results among control women in our study for
whom the age-adjusted percentage ratio for defeca-
tion urgency with fecal leakage was 3.6 (95% CI;
1.5-9.0) comparing control women with and with-
out loose stools (data not shown).

The cancer survivors in our study tried different
remedies to avoid loose stools including prescribed
and over-the-counter medication as well as comple-
mentary therapies. Other strategies used by the

M loose stools at least once a week

[l loose stools monthly or less often
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30
20
10 -

Survivors using fecal incontinence device
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Figure 3. Protection device used against fecal incontinence among gynecological cancer survivors.



cancer survivors were to make an active choice
what to eat and skipping meals. Abayomi and co-
workers asked 117 women, who had completed
radiotherapy for cervical or endometrial cancer, to
complete a questionnaire exploring bowel prob-
lems, coping measures and quality of life. They
found that a considerable number of women “took
care with how much food they ate” to avoid gastro-
intestinal symptoms [22]. This is also confirmed by
Gillispie and co-workers who investigated day-to-
day impact of gastrointestinal symptoms in patients
after pelvic radiotherapy [23]. The most common
intervention in this study was a change of diet, fol-
lowed by prescribed medications predominantly
anti-diarrheal medications [23]. We have no clear
data concerning the efficacy of dietary manipula-
tions to alleviate bowel symptom after pelvic radio-
therapy [24].

Among cancer survivors in the current study with
loose stools at least once a week the occurrence of
defecation urgency with fecal leakage was over 60%.
In contrast, only 36% reported the use of prescribed
medication for the treatment of loose stools. Data
implies that less than 20% of cancer survivors with
gastrointestinal symptoms are referred to a gastroen-
terology specialist [25] and we presume that in the
absence of seeking medical professionals the cancer
survivors implement their own strategies in order to
manage symptoms.

Adjuvant external pelvic radiotherapy has until
recently been widely used in Sweden and globally.
Recently, several randomized trials in intermediate
risk endometrial cancer have shown a risk reduction
of vaginal recurrence but without a survival benefit
which has led to a decrease in the use of adjuvant
therapy for stage 1 endometrial cancer [26-29]. The
results of a prospective Swedish-Norwegian study
suggest that whole abdominal radiotherapy may be
an option as consolidation treatment for selected
subgroups of patients with ovarian cancer [30] but
is currently rarely used.

We work with epidemiological methods as adapted
in this field by the hierarchical step model for study
design and data interpretation [31]. Strengths of this
study include the population-based setting, and the
reasonably high participation rate. Application of
multiple validated measurements, comprehensive
face-to-face validation of outcomes and the use of a
questionnaire answered in private, lowered the risk
for measurement errors and eliminated interviewer-
induced bias. We cannot exclude the possibility that
non-participating subjects would have answered dif-
ferently. Surgery might result in damage to some of
the autonomic nerves to the bowel disturbing initia-
tion of defecation or emptying reflex. Based on our
results, we cannot judge to what degree radiotherapy,
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surgery, chemotherapy or any other factor induces the
increased occurrence among cancer survivors. Women
more than 80 years old did not participate and we do
not know whether we generalize our findings con-
cerning a relation between loose stools and fecal
incontinence to this category of elderly women, nor
to other cultural setting than ours with, for example,
another dietary pattern. The proportion of women
with loose stools at least once a week treated within
less than five years was 10% higher compared to the
women treated between five and ten years and more,
respectively. In this cross-sectional approach we can-
not disentangle the causal factors or the influence of
time, however, our main interest was the association
between loose stools and fecal incontinence.

Diagnostic procedures and therapies targeting
loose stools may alleviate distressing fecal inconti-
nence after pelvic radiotherapy. We suggest that
health care providers actively ask patients about gas-
trointestinal symptoms, including fecal incontinence,
after treatment and refer affected patients to special-
ists in gastroenterology in order to avoid trial- and
error management. We believe it is necessary to
develop greater disciplinary cooperation to help
affected women. The role of smoking cessation
among cancer survivors deserves further attention:
smoking cessation may be fruitful to diminish the
frequency or intensity of loose stools and fecal incon-
tinence among smoking cancer survivors.
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