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Sexual function in females after radiotherapy for rectal cancer
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Abstract

Background. Knowledge about female sexual problems after pre- or postoperative (chemo-)radiotherapy and radical resec-
tion of rectal cancer is limited. The aim of this study was to compare self-rated sexual functioning in women treated with
or without radiotherapy (RT+ vs. RT—), at least two years after surgery for rectal cancer. Methods and materials. Female
patients diagnosed from 1993 to 2003 were identified from a national database, the Norwegian Rectal Cancer Registry.
Eligible patients were without recurrence or metastases at the time of the study. The Sexual function and Vaginal Changes
Questionnaire (SVQ) was used to measure sexual functioning. Results. Questionnaires were returned from 172 of 332
invited and eligible women (52%). The mean age was 65 years (range 42-79) and the time since surgery for rectal cancer
was 4.5 years (range 2.6—12.4). Sexual interest was not significantly impaired in RT+ (n=62) compared to RT— (n=110)
women. RT+ women reported more vaginal problems in terms of vaginal dryness (50% vs. 24%), dyspareunia (35% vs.
11%) and reduced vaginal dimension (35% vs. 6%) compared with RT — patients; however, they did not have significantly
more worries about their sex life. Conclusion. An increased risk of dyspareunia and vaginal dryness was observed in women
following surgery combined with (chemo-)radiotherapy compared with women treated with surgery alone. Further research

is required to determine the effect of adjuvant therapy on female sexual function.

Rectal excision is associated with a risk of sexual
dysfunction due to pelvic autonomic nerve damage,
tissue trauma, and scarring [1-4]. Pre- or postop-
erative (chemo-)radiotherapy (RT) is part of the
multimodality treatment of rectal cancer. Preopera-
tive RT reduces the frequency of local recurrence
after total mesorectal excision (TME) compared to
surgery alone [5,6].

Pelvic radiotherapy may cause adverse effects in
normal tissue [7]. Clinical studies have shown that
patients treated with radiotherapy for cervical cancer
have an increased risk of vaginal problems and sexual
dysfunction [8-10]. Furthermore, it has recently
been shown that patient-reported symptoms are
often underestimated by physicians [11].

Few studies have assessed the effect of RT
on sexual function in female rectal cancer patients.
In the Dutch TME study, it was observed that

preoperative short-term RT (5 Gy X 5) had a nega-
tive impact on sexual activity and sexual function
[12,13]. An American study suggested that female
rectal cancer patients treated with radiotherapy
had a four-fold increase in dyspareunia compared to
surgery-only patients [14]. With exception of inter-
course frequency, binary (yes/no) outcomes were
recorded. The response rate for questions about
sexual function was 40-50%. Both these studies used
non-validated questionnaires for sexual function.
The purpose of the present cross-sectional study
was to compare self-rated sexual function in female
patients, who had undergone surgery for rectal
cancer, and had received (RT+) or not received
(RT-) adjuvant radiotherapy. We used a validated
questionnaire which assessed sexual side effects, that
was designed for female cancer patients that had
been treated with pelvic radiotherapy. Our hypothesis
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was that RT+ patients, compared to RT- patients,
had significantly impaired sexual function, and more
vaginal problems in terms of dryness, dyspareunia,
and reduced vaginal dimension.

Material and methods

Patients were identified from a national database,
the Norwegian Rectal Cancer Registry (NRCR),
which is part of the Cancer Registry of Norway, and
includes all patients with rectal cancer in Norway
diagnosed since November 1993. The NRCR con-
tains data on tumor characteristics, the primary
treatment, and consecutive information about recur-
rences and metastases from all hospitals in Norway
treating rectal cancer, as well as dates of death.

Study design

The data were collected as part of a national study of
late side effects after RT for rectal cancer. We identi-
fied all surviving female patients, who had been diag-
nosed with primary rectal cancer from November
1993 to December 2003 in the NRCR, and who had
been treated with pre- or postoperative (chemo-) RT
with curative intention (n=170) and were without
local recurrence or distant metastases. To serve as
controls for the irradiated (RT+) patients, female
patients treated with surgery alone (RT-) in the same
time period, were sampled from the NRCR (n=370).
According to Norwegian guidelines adjuvant (chemo-)
radiotherapy is indicated for all T4 tumours, if pre-
operative MRI reveals a tumor close to the mesorec-
tal fascia (=3 mm), in non-radically resected tumours
or after perioperative perforation of the tumour. Even
though the selection criteria for RT implies differ-
ences between the two treatment groups, the controls
were drawn randomly and were not matched for age,
treatment- or disease-related factors, in order to allow
analyses of the effects of these variables. Potential
confounding factors were adjusted for in multi-
variable statistical analyses when possible. The identi-
fied patients were eligible for the study if they had
been treated with a major resection (low anterior
resection, abdominoperineal resection, or Hartmann’s
procedure), had at least two years of follow-up since
surgery and were without recurrence or metastases.

All patients were invited by mail to participate in
the study. Two reminders were sent to non-respond-
ers after approximately two and four weeks. Patients,
who returned an informed consent, were thereafter
asked to complete the Sexual function and Vaginal
Changes Questionnaire (SVQ) and to participate in
a telephone interview.

Patients were excluded from the analyses if
the telephone interview disclosed that they had

developed local recurrence or distant metastases at
the time of the study, or if they had received pelvic
RT for other malignancies (e.g. uterus or cervix
cancer).

Our study was part of a national study assessing
late effects from RT for rectal cancer without an
upper age limit. However, in the analysis of sexual
function, only women younger than 80 years were
included, because we anticipated that very few
women beyond this age are sexually active.

Sexual functioning

The SVQ is a 17-item questionnaire designed and
previously validated to assess sexual function and
vaginal changes in patients with gynaecological can-
cer [15].The Danish version of the SVQ was obtained
from the author of the original validation study and
a forward-backward translation was performed. The
interpretation of the final version was pilot tested in
ten female patients with rectal cancer undergoing
treatment at our department. The questions were
considered to be relevant also for women treated for
rectal cancer, although the SVQ has not been vali-
dated for this patient group.

The questionnaire consists of two parts; the first
part is answered by all respondents and concerns
intimacy, sexual interest, sexual satisfaction and
worries about sex-life. The second part is completed
only by women who have been sexually active dur-
ing the last month. This part includes a symptom
scale on vaginal changes (VC) comprised of the
sum of two questions about lack of lubrication and
two on dyspareunia (Table I). Furthermore, there
is one question about reduced vaginal dimension,
and two about bleeding during intercourse. Finally,
there is a sum score of sexual functioning (SF) com-
prised of the ability to complete intercourse, orgasm,
and relaxation after sexual activity. The responses
are scored into four categories (“not at all”, “a lit-
tle”, “quite a bit”, and “very much”) that are trans-
formed into a 1-4 scale. In the original questionnaire

Table I. Questions concerning vaginal problems in the SVQ.

11. Did you feel that your vagina was dry during intercourse?

11a. If yes, has it bothered you?

12. Have you had any pain during intercourse?

12a. If yes, has it bothered you?

13. Have you experienced bleeding during intercourse?

13a. If yes, has it bothered you?

14. Did you feel that intercourse was bothersome because your
vagina felt too small?

Answering categories:
A little Quite a bit
1 2 3 4

Not at all Very much
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questions about ability to complete intercourse and
orgasm were scored into the categories “never”,
“occasionally”,” often”, “always”, but these ques-
tions were inadvertently scored into the categories
“not at all”, “a little”, “quite a bit”, and “very
much”. For the multivariable analyses the responses
were dichotomized into “quite a bit/very much” or
“not at all/ a little”. Two questions (about satisfac-
tion/dissatisfaction with sex life and appearance) are
scored on a Likert scale ranging 1-7. A higher
score on a symptom scale or question represents
more symptoms, and a higher score on a function
scale represents better functioning. The time frame
of the SVQ is the last month.

Telephone interview data

Information about current medication, working
status, concomitant disease (diabetes and hyperten-
sion), smoking, and presence of stoma was obtained
in a structured telephone interview performed by a
research nurse or a physician (first author).

Radiotherapy

The standard preoperative and postoperative radio-
therapy consisted of 23-25 daily fractions of 2 Gy
given in five weeks. The pelvic RT was delivered with
a three- or four-field technique or two-field tech-
nique, and 6—-18 MV photon beams. In most of the
period, the RT treatment planning was based on
two-dimensional simulation, usually with three stan-
dard fields; the cranial field border at the L5-S1
interspace, the lower border close below the anal
verge or 3 cm above for more proximal tumours, and
the lateral border close to the linea terminalis. An
increasing proportion of the patients irradiated after
the year 2000 had CT-based 3D treatment planning.
In most cases, chemotherapy consisted of bolus
5-fluorouracil (5-FU) and leucovorin according to
the Nordic regimen [16,17]. Information on RT
dose, number of fields, treatment time, patient posi-
tioning, and concomitant chemotherapy was obtained
from hospital charts.

Statistics

Data were analyzed with SPSS version 16.0 (SPSS
Inc, Chicago, IL). Mann Whitney U-test was used to
compare groups with continuous variables. Pearson
%2 test was used for categorical data.

If at least half of the items from the scale had been
answered, the missing item was assumed to have val-
ues equal to the average of those items which was
present. Based on the recommendations from the
European Organization for Research and Treatment

of Cancer quality-of-life core questionnaire (QLQ
C-30), the total scale score was considered to be miss-
ing if less than half of the items from the scale had
been answered [18].

Logistic regression analyses were performed to
adjust for potentially confounding factors. For
these analyses the responses to the question about
sexual interest and the second part of the question-
naire (answered by sexually active women only)
were dichotomized into “quite a bit/very much” or
“not at all/a little”. The dichotomized scores were
used as dependent variables, and RT, age, and
stoma as independent variables. All tests were two-
tailed, and a p-value <0.05 was considered as sta-
tistically significant.

Ethics

The study was approved by the Regional Commit-
tee for Medical Research Ethics, of South Eastern
Norway.

Results
Patients and treatment

A total of 540 females with primary rectal cancer
were identified from the NRCR. Of these, 208 were
non-eligible (37 local surgery, 11 deceased or not
able to give informed consent, five recurrence or
pelvic RT for another malignancy and 155 age =80
years); thus 332 women were eligible. Of these, 172
women (52%) returned completed questionnaires;
62/118 RT+ (53%) and 110/214 RT- (51%).
However, not all questions were answered by all
responders.

Responders and non-responders did not differ
with respect to type of surgery, T-category, or time
since surgery; however, responding patients were
younger (median 65 vs. 73 years, p<<0.001).

Among the responders, 45 patients in the RT+
group (74%) and 73 (69%) in the RT- group had a
partner (p=0.5). Among the 118 women with a
partner, the median age was 62 years among those
who were sexually active (n=56), and 67 years
among those who were not (n=62). RT+ patients
had a shorter median interval since surgery than RT—
patients. As a consequence of the selection-criteria
for RT, a higher proportion of RT+ patients had
pT4 tumours, tumours closer to the anal verge, had
undergone abdominoperineal resection and had a
stoma compared to RT— patients (Table II). In 19
of the RT+ patients (31%) and 15 of the RT-—
(14%), the resection included the vagina or internal
genitals. TME was performed in 96% of all
patients.
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Table II. Patient characteristics of responding patients.

RT+ group RT— group
n=62 n=110

Age, median years, (range) 65 (42-79) 66 (50-79)
Time since surgery, median 4.3 (2.6-10.4) 4.7 (3.0-12.4)

years (range)
Resection type, n (%)

Low anterior resection 30 (48) 93 (85)

Abdominoperineal resection 27 (44) 16 (14)

Hartmann’s procedure 5 (8) 1 (1)

Stoma present, n (%) 35 (57) 24 (22)
Tumor distance from anal 7 (0-18) 10 (0-19)
verge, median cm (range)
(y)pT-stage, n (%)
TO/T1 6 (10) 16 (15)
T2 8 (13) 37 (34)
T3 42 (67) 53 (48)
T4 6 (10) 4 (3)
Chemotherapy, n (%) 39 (63) 2 (2)

RT was given preoperatively in 33 patients
(53%) and postoperatively in 29 patients (47%).
The mean dose to the gross tumor volume was 50
Gy (range 34-60). Most patients (97%) were
treated with =3 fields, 44% in supine and 56% in
prone position. Concomitant chemotherapy was
given to 39 of the 62 RT+ patients (63%); all had
5 FU based chemotherapy, and in three patients
oxaliplatin was also given. Chemotherapy was
given to 18 of the 33 patients (55%) who received
preoperative radiotherapy, and to 21 of the 29
patients (72%) who received postoperative radio-
therapy. Only two RT-— patients had received
chemotherapy.

The self-reported prevalence of diabetes (4%),
hypertension (29%), current smokers (22%), or
women currently employed (32%), did not differ sig-
nificantly between the RT+ and RT— groups. Eight
RT+ women (13%) and 11 RT- women (10%)
reported to use oestrogen replacement therapy or
topical oestrogens (p=0.6).

Female sexual function

There was no significant difference in the score for
intimacy, sexual interest, or worries about sex life
between RT+ and RT- patients (Table III). A
total of 56 women had been sexually active the last
month, 20 in the RT+ group and 36 in the RT -
group, (representing 44% of RT+ and 47% of
RT—- women with a partner, p=0.9). When com-
paring patients with or without a present stoma,
there were no statistically significant differences in
the proportion of patients who reported being
sexually active (42% vs. 49%, respectively, p=0.4)
or in the score for satisfaction/dissatisfaction with
appearance (mean 4.6 vs. 4.9, respectively, p=0.3).
Increasing age was significantly associated with
less sexual interest and less sexual activity (data
not shown).

In sexually active women, the mean score for
VC (lack of lubrication during intercourse and dys-
pareunia), reduced vaginal dimension and vaginal
bleeding during intercourse was significantly higher
in the RT+ group compared to the RT— group
(Table IIT). However, there was no significant dif-
ference in the score for sexual functioning between
the two treatment groups. In the RT+ group 50%
(10/20) reported vaginal dryness, compared with
24% (8/34) in the RT— group (p=0.046) (Table
IV). For reduced vaginal dimension and dyspare-
unia the relevant figures were 35% (7/20) vs. 6%
(2/34) (p<0.01), and 35% (7/20) vs. 11% (4/36),
respectively (p=0.03).

In logistic regression analyses with vaginal or
orgasmic problems as the dependent variable there
was no significant effect of age, genital resection, che-
motherapy or stoma in sexually active women (data
not shown). However, the odds for lack of lubrica-
tion, dyspareunia, and vaginal constriction was
increased in RT'+ women compared to RT— women,
and the effect remained significant when adjusted for
age and stoma (Table IV).

Table III. Sexual function and vaginal changes scores in RT+ and RT— patients.

RT+group RT —group

Scales Range n (RT+/RT—) Mean (SD) Mean (SD) p’
Intimacy 2-8 (58/102) 5.0 (1.7) 5.03 (1.5) 0.7
Sexual interest 1-4 (59/102) 1.8 (0.8) 1.8 (0.9) 0.8
Worries about sex life 2-11 (55/95) 5.3 (3.0) 4.8 (2.4) 0.6
Vaginal changes™ 4-16 (20/35) 9.1 (3.8) 6.8 (3.0) 0.02
Vaginal bleeding during intercourse 2-8 (20/34) 2.9 (2) 2.1 (2) 0.001
Reduced vaginal dimension 1-4 (20/34) 2.1 (1.2) 1.2 (0.7) 0.001
Sexual functioning™* 3-12 (19/30) 8.4 (2.1) 9.2 (2.7) 0.15

*Mann-Whitney U test.

“Lack of lubrication, dyspareunia, distress from lack of lubrication/dyspareunia.
“*Ability to complete intercourse, orgasm, relaxation after sex.
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Table IV. Odds ratio (OR) of sexual dysfunction and vaginal
problems in RT+ patients compared to RT— patients, adjusted
for age and the presence of stoma.

RT+ RT- OR p CI
Sexual interest (1) 44/15 78/24 1.2 0.5 0.5-2.8
Lack of lubrication (2) 10/10 8/26 3.5 0.04 1.03-12.1
Dyspareunia (2) 7/13  4/32 4.5 0.04 1.1-18.6
Reduced vaginal 7/13  2/32 8.9 0.01 1.6-50.3
dimension (2)
Able to complete 7/11  5/21 2.3 0.26 0.5-9.5
intercourse (3)
Reach orgasm (3) 9/10 9/23 2.5 0.1 0.7-8.8

1=no- low/ quite a bit- very much, 2 =quite a bit- very much/ not
at all- a little, 3=not at all- a little/ quite a bit- very much.

Discussion

The present study indicates that women treated for
rectal cancer with pre- or postoperative (chemo-)
RT and surgery have significantly more vaginal
problems at long time follow-up than women treated
with surgery alone. On the other hand, sexual inter-
est and orgasmic function were not significantly
impaired in RT+ compared to RT— women and
RT+ women did not have significantly more worries
about their sex life than RT—~ women. To our knowl-
edge this is the first study that assesses female sexual
function in patients with rectal cancer in long-term
follow-up after RT with 50 Gy with a comprehensive
questionnaire.

There is increasing awareness about the late side
effects of RT for rectal cancer [19]. The most fre-
quent adverse effect is bowel- and anorectal dys-
function (loose stools, evacuation problems and
faecal incontinence) [20-23]. In males, pelvic RT is
associated with increased risk of erectile dysfunc-
tion, lack of ejaculation and decreased libido [24,25].
Fibrosis, with nerve demyelisation and wvascular
injury are possible mechanisms [26]. There may be
several reasons why women experience sexual prob-
lems after pelvic RT. Radiotherapy for rectal cancer
includes a major part of the internal genitals which
may lead to atrophy, fibrosis, adhesions, and short-
ening of the vagina [7]. Furthermore, the radiation
field involves the ovaries. Radiation to the ovaries
may cause permanent menopause after a total expo-
sure of 4-7 Gy in women from about 40 years and
older [27]. The majority of the women diagnosed
with rectal cancer have already reached the age of
menopause. In premenopausal women however,
radiation-induced ovarian failure may contribute to
vaginal dryness and dyspareunia [28].

Sexual function has been investigated in women
treated with radiotherapy for cervical cancer [29]. A
prospective study by Jensen et al. observed persistent
sexual dysfunction and adverse vaginal changes two

years after radiotherapy for cervical cancer [9]. Also,
Frumovitz et al. found that women treated with
radiotherapy had more sexual dysfunction and vagi-
nal problems five years after treatment for cervical
cancer, than did those treated with radical hysterec-
tomy and lymph node dissection [10]. On the other
hand, Bergmark et al. concluded that radiotherapy,
compared to surgery alone had little, if any effect on
the prevalence of vaginal shortness, inelasticity, or
lubrication in a population of early stage cervical
cancer treated with surgery and intracavitary radio-
therapy and/or external radiotherapy [30].

Radiotherapy for gynaecological and rectal cancer
has similarities, and research results from patients
with cervical cancer patients may to some extent be
extrapolated to patients with rectal cancer. However,
women with cervical cancer are likely to experience
more symptoms as they are younger, and a larger
proportion is premenopausal compared to women
with rectal cancer. Furthermore, it may be more dif-
ficult to separate the sexual late effects on genital
organs from surgery and those from RT in patients
with gynaecological cancer.

Several studies on rectal cancer patients show
that sexual function deteriorates after surgery [1,3].
However, the effect of pelvic radiotherapy on female
sexual function has been only briefly assessed in sub-
group-analyses [3,31-33]. To our knowledge only one
large, randomized trial has assessed sexual function in
women after RT for rectal cancer [13]. The authors
found that preoperative RT (5 Gy X 5) was associated
with an increase in sexual dysfunction, similar to the
results in the present study. The authors found no
increase in vaginal dryness or dyspareunia following
RT, but a decrease in sexual interest, pleasure and sat-
isfaction [13]. The data were collected prospectively 3
to 24 months after radiotherapy, while the present
results are based on a questionnaire completed 31 to
125 months after initial treatment. The time since
radiotherapy may influence the results, as late radiation
effects are known to be cumulative with time and may
have long latency times.

In the current study, the selection criteria for RT
implies differences in tumor and treatment charac-
teristics between RT+ and RT- patients. More
RT+ patients had locally advanced tumours and
tumours closer to the anal verge, and a higher pro-
portion had abdominoperineal resection with a
stoma, resection including the internal genitals or
had adjuvant chemotherapy. We aimed to adjust for
these factors in multiple regression analysis; however,
the low number of sexually active women reduced
the possibility to adjust for the desired number of
potential confounders. The results should therefore
be interpreted with caution. Only about one third of
the women had been sexually active the last four
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weeks, which is not unexpected in this elderly popula-
tion. We also found that increasing age was associated
with less sexual interest and less sexual activity. Others
have found that patients who underwent APR were
less sexually active, and that having a stoma was asso-
ciated with sexual dysfunction [12,14]; however, there
were no significant difference in sexual activity between
women with or without a stoma in our study.

Like in many other studies of this intimate subject,
the study had a fairly low response rate [1,10,34] which
may lead to selection bias. The responding women
were younger than the non-responding, which most
probably have resulted in a selection of more sexually
active women. Another limitation to the present study
is that the SVQ assesses sexual function mainly by
investigating vaginal symptoms and in sexually active
women only. Therefore, sexual dysfunction in women
without a partner is not evaluated. This may lead to
underreporting, as women who are not sexually active
may also have vaginal symptoms. Finally, the SVQ
was designed and validated for women with gynaeco-
logical cancer, and the validity is not necessarily trans-
ferable to women with rectal cancer. There was no
validated questionnaire for sexual function in rectal
cancer patients at the time. However, because we
aimed to use a questionnaire that covered vaginal
problems often observed after pelvic RT, this question-
naire was considered an appropriate choice.

In modern radiotherapy, CT-based dose plan-
ning enables individually formed radiation fields
with sparing of normal tissue. However, in our study
there has been no effort to spare the female genitals
because of the proximity to the CTV. It is not known
whether modern radiation techniques like IMRT
reduces the radiation-induced genital late effects
and this need to be further studied. The feasibility
and usefulness of measures like ovarian transposi-
tion or vaginal shielding in these patients is not clear,
and the impact on sexual function has not been
examined. Sexual dysfunction may be aggravated by
radiation sensitizing chemotherapy; however, due to
the limited number of patients this could not be
evaluated in the present study. Future treatment
may include combination chemotherapy with for
instance irinotecan or oxaliplatin (which may affect
peripheral nerves) or antibodies. The late toxicity of
this treatment is not known and needs to be
addressed in future studies.

Prevention and treatment of the physical late
effects from pelvic RT is an important goal for the
individual patient with rectal cancer. On a general
basis a Cochrane review concludes that there is
sufficient evidence of the benefits of vaginal dilators
to prevent treatment-induced stenosis after
pelvic radiotherapy and that such devices should be
recommended [35]. However, the evidence for use

of topical estrogens to prevent vaginal bleeding and
dyspareunia is less clear and the benefit needs to
be confirmed in larger studies [35]. Several non-
randomized studies have shown promising results
using hyperbaric oxygen in cases of radio necrotic
injuries to the perineum and vagina [35]. Finally,
consultations with a physician may be beneficial for
the diagnosis and treatment of gynaecological side
effects following pelvic RT for rectal cancer.

Sexual function and gynaecological problems are
intimate subjects that are not easily brought up by
all patients or physicians. Providing information
about possible side-effects prior to treatment will
make it easier for patients to identify and discuss
these matters with physicians if symptoms or prob-
lems later develop.

Conclusion

An increased risk of dyspareunia and vaginal dryness
was observed in women following surgery combined
with (chemo-)radiotherapy compared with women
treated with surgery alone. Further research is required
to determine the effect of adjuvant therapy on female
sexual function.
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