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Prevalence of Male and Female Sexual Dysfunction
Is High Following Surgery for Rectal Cancer

Samantha K. Hendren, MD,* Brenda I. O’Connor, RN,* Maria Liu, BSc,* Tracey Asano, MD,†
Zane Cohen, MD,* Carol J. Swallow, MD, PhD,* Helen M. MacRae, MD,*

Robert Gryfe, MD, PhD,* and Robin S. McLeod, MD*†

Objective: To measure sexual function and quality of life (QOL)
after rectal cancer treatment.
Summary Background Data: Previous studies on sexual function
after rectal cancer treatment have focused on males and have not
used validated instruments.
Methods: Patients undergoing curative rectal cancer surgery from
1980 to 2003 were administered a questionnaire, including the
Female Sexual Function Index (FSFI) or International Index of
Erectile Function (IIEF), and the EORTC QLQ-C30/CR-38. Multi-
ple logistic regression was used to test associations of clinical
factors with outcomes.
Results: Eighty-one women (81.0%) and 99 men (80.5%) returned
the questionnaire; 32% of women and 50% of men are sexually
active, compared with 61% and 91% preoperatively (P � 0.04);
29% of women and 45% of men reported that “surgery made their
sexual lives worse.” Mean (SD) FSFI and IIEF scores were 17.5
(11.9) and 29.3 (22.8). Specific sexual problems in women were
libido 41%, arousal 29%, lubrication 56%, orgasm 35%, and dys-
pareunia 46%, and in men libido 47%, impotence 32%, partial
impotence 52%, orgasm 41%, and ejaculation 43%. Both genders
reported a negative body image. Patients seldom remembered dis-
cussing sexual risks preoperatively and seldom were treated for
dysfunction. Current age (P � 0.001), surgical procedure (P �
0.003), and preoperative sexual activity (P � 0.001) were indepen-
dently associated with current sexual activity. Gender (male, P �
0.014), surgical procedure (P � 0.005), and radiation therapy (P �
0.0001) were independently associated with the outcome “surgery
made sexual life worse.” Global QOL scores were high.
Conclusions: Sexual problems after surgery for rectal cancer are
common, multifactorial, inadequately discussed, and untreated.
Therefore, sexual dysfunction should be discussed with rectal

cancer patients, and efforts to prevent and treat it should be
increased.

(Ann Surg 2005;242: 212–223)

Surgery for rectal cancer may result in physiologic and
psychologic changes that alter a patient’s sexual function-

ing and quality of life (QOL). While a number of studies have
examined rates of sexual dysfunction and QOL scores after
surgery for rectal cancer, the primary focus has been on the
male sexual issues of erectile dysfunction and retrograde
ejaculation.1–4 Other factors that may contribute to sexual
dysfunction such as the patient’s psychologic response to the
cancer, scar or ostomy, and the reaction of the sexual partner
have not been examined. Moreover, female sexual dysfunc-
tion after surgery for rectal cancer has been relatively ig-
nored,5 due in part to the reluctance of women with rectal
cancer to respond to questions about their sexuality.6–10

Where sexual issues in women have been studied, the focus
has usually been on dyspareunia. In addition, validated
instruments for measuring sexual functioning have seldom
been used in studies of sexual changes after rectal cancer
surgery.11

The goals of the current study were: 1) to assess the
frequency of female and male sexual dysfunction, using
validated instruments, 2) to determine factors associated
with posttreatment sexual problems, and 3) to qualitatively
examine contributing factors to and manifestations of these
problems.

METHODS

Study Population
For this study, all patients with rectal cancer who had

undergone surgery with curative intent at the Mount Sinai
Hospital from 1980 to 2003 were identified from a database
of all colorectal cancer operations. Living rectal cancer pa-
tients were included if they were younger than 86 years at the
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time of the survey, English-speaking, and free of recurrent
disease.

A total of 512 patients with rectal cancer operations
were identified. Of these, 200 were deceased, 11 had pallia-
tive surgery, 22 were alive with recurrence, 26 were �85
years old, 7 did not speak English, 19 were lost to follow-up,
2 had dementia, and 2 did not wish to be contacted. There-
fore, 223 patients (100 women and 123 men) were mailed the
questionnaire packet.

This study was conducted with the approval of the
Mount Sinai Hospital Research Ethics Board.

Questionnaires
Survey Procedures

Self-administered questionnaires were implemented us-
ing multiple wave mailings after the survey methods of
Dillman.12 Females were sent the Female Sexual Function
Index, the European Organization for Research and Treat-
ment of Cancer (EORTC) QLQ-C30 and -CR38 question-
naires, and the female version of a questionnaire developed
by our group. Males were sent the International Index of
Erectile Function, the EORTC QLQ-C30 and -CR38 ques-
tionnaires, and the male version of our questionnaire.

Female Sexual Function Index
The Female Sexual Function Index (FSFI) is a 19-item,

validated questionnaire that was designed to evaluate female
sexual dysfunction, especially female sexual arousal disor-
der.13 The scale is divided into 6 domains: desire (D), arousal
(A), lubrication (L), orgasm (O), satisfaction (S), and pain
(P). Each item is scored with a 5- or 6-point Likert scale. The
maximum score for each domain is 6 and the maximum total
score is 36. For the present study, a total score more than 1
standard deviation below the mean of a normal population (as
reported by Rosen et al13) was considered “abnormal” (total
score �25.2).

International Index of Erectile Function
The International Index of Erectile Function (IIEF) is a

15-item, validated instrument designed to measure sexual
functioning in males.14 The index is comprised of 5 domains,
erectile function (EF), orgasmic function (OF), sexual desire
(SD), intercourse satisfaction (IS) and overall satisfaction
(OS). Each item of the IIEF is scored on a 5- or 6-point Likert
scale. Scores for each domain are variable, and the total score
range is 5 to 75. For the present study, a total score more than
1 standard deviation below the mean of a normal group (as
reported by Rosen et al14) was considered “abnormal” (total
score less than 42.9).

EORTC QLQ-C30 and EORTC QLQ-CR38
The EORTC QLQ-C30 and EORTC QLQ-CR38 are

validated instruments designed to measure QOL in colorectal
cancer patients.15,16 The C30 “core” cancer QOL question-

naire has 15 domains, and the colorectal cancer-specific
CR-38 questionnaire has 12 domains. Calculated domain
scores range from 0 to 100. For functional scales, including
the Global Health Status/QOL domain (QL2) and the Sexual
Functioning (SX) and Sexual Enjoyment domains (SE),
higher scores reflect better functioning. For symptom scales,
including the Female and Male Sexual Problem domains
(FSX and MSX), a higher score reflects more symptoms and
worse functioning. Although scores for all domains were
obtained, only the domains relevant to the current study
(QL2, SX, SE, FSX, and MSX) were analyzed, as suggested
by the EORTC Study Group on Quality of Life.16

Additional Questionnaire
An additional questionnaire was designed to measure a

patient’s medical and sexual history. It also contains items
designed to determine whether the ostomy or bowel function,
urinary function, body image, and psychologic and/or phys-
ical effects contribute to a patient’s reported sexual dysfunc-
tion. Separate female and male versions of the questionnaire
(female, 33 items; male, 30 items) were developed. The
questionnaire was tested for face validity by a panel of
colorectal surgeons and nurses, and it was pretested in a small
group of rectal cancer patients.

Imputing Scores
For each questionnaire item, some respondents may

have intentionally or accidentally given no response. For the
FSFI and IIEF, subjects who failed to respond were excluded
from the analyses of total scores and affected domain scores.
For the EORTC, the mean was imputed for missing items
when at least 50% of domain items were completed, accord-
ing to EORTC scoring guidelines.17

Surgical Technique
Since the 1980s, “nerve-preserving” surgery has been

the standard of care in the treatment of rectal cancer at our
institution. Surgical technique combines total mesorectal ex-
cision with identification and preservation of the hypogastric
and splanchnic nerves, along with the pelvic autonomic nerve
plexus. These nerves are only sacrificed if there is direct
tumor extension. Denonvillier’s fascia is left on the prostate,
unless the tumor is anterior and at this level. The inferior
mesenteric artery is usually divided at its origin.

Statistical Analysis
Results were reported descriptively, and Student t tests

and univariate �2 tests were performed where appropriate. Mul-
tiple logistic regression was used to determine clinical factors
predicting 2 dichotomous outcomes: 1) currently sexually active
and 2) “surgery made sexual life worse.” The models were
created using a modified backward, stepwise methodology
where candidate variables were identified a priori from a liter-
ature review. The candidate variables for the 2 models are listed
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in Table 8. SPSS for Windows version 12.0 (SPSS, Inc., Chi-
cago, IL) was used to perform statistical tests.

RESULTS

Response Rate and Study Population
Eighty-one of 100 women (81.0%) and 99 of 123 men

(80.5%) completed and returned the questionnaire packet. Of
these 180 subjects, 98 patients left one or more question
blank. Characteristics of the study population are shown in
Table 1, along with a summary of patients’ levels of sexual
activity before surgery, after surgery, and during “the last
4 weeks.”

Female Sexual Function and Quality of Life
Responses of female study subjects to the question-

naires are summarized in Tables 2 and 3 and Figure 1. The
mean FSFI total and domain scores are lower than those
previously reported for patients with female sexual arousal
disorder, except for the S domain (Table 2).13 The abdomi-
noperineal resection (APR) patients had the lowest mean

scores in all domains, particularly for pain (P). Twenty-four
(61.5%) of the 39 patients who answered all FSFI items had
a total score more than one standard deviation below the
mean of a normal population.

Table 3 summarizes women’s responses to items of the
additional questionnaire. Of note, relatively fewer women in the
anterior resection (AR) group were in a relationship, a factor that
probably influenced the likelihood of postoperative sexual ac-
tivity for that group. Figure 1 depicts the percentages of women
reporting various sexual symptoms “before surgery” and “after
surgery.” Twenty-seven women (49.1%) reported dyspareunia
“after surgery,” compared with 14.0% “before surgery.”

Women Currently Sexually Active
Twenty-five of the 81 women stated they are currently

sexually active. These women were compared with those not
sexually active in Table 4. Sexually active women were
younger and more likely to have been sexually active before
surgery, and more likely to be in a relationship. The FSFI and
EORTC sexual domain scores for this group were signifi-
cantly better than for those not sexually active (P � 0.001).

TABLE 1. Characteristics and Sexual Activity of Study Population

All APR AR TAE

Women
No. (%) 81 25 (30.9) 45 (55.6) 11 (13.6)
Current age �median (IQR), years� 68 (54–73.5) 59 (52–73) 68 (54.5–74.5) 69 (57–73)
Age at surgery �median (IQR), years� 61 (49–69) 57 (45.5–64) 63 (50.5–69) 65 (55–69)
AJCC stage of tumor 0/NRT-13; I-31;

II-19; III-17; IV-1
0/NRT-4; I-10;

II-5; III-6
0/NRT-7; I-12;

II-14; III-11; IV-1*
0/NRT-2;I-9

Pelvic XRT (%) 31 (38.3) 12 (48.0) 16 (36.4) 3 (27.3)
Follow-up �median (IQR), months� 52 (29–109) 79 (41–160) 51 (24.5–75) 46 (29–57)
Sexual activity

Preoperatively (%) 47 (61.0) 17 (70.8) 22 (51.2) 8 (80.0)
Postoperatively (%) 45 (57.0) 16 (64.0) 21 (47.7) 8 (80.0)
Last 4 weeks (%) 25 (31.7) 6 (24.0) 15 (34.1) 4 (40.0)

Men
No. (%) 99 33 (33.3) 51 (51.5) 15 (15.2)
Current age �median (IQR), years� 68 (57–75) 69 (50.5–77) 68 (61–77) 66 (56–72)
Age at surgery �median (IQR), years� 59 (52–68) 58 (48–71.5) 60 (55–67) 57 (52–62)
AJCC stage of tumor 0/NRT-12; I-42;

II-19; III-26
0/NRT-2; I-14;

II-14; III-13
0/NRT-5; I-18;

II-15; III-13
0/NRT-5; I-10

Pelvic XRT (%) 40 (40.4) 17 (51.5) 20 (39.2) 3 (20.0)
Follow-up �median (IQR), months� 58 (22–129) 52 (19–111.5) 73 (22–153) 61 (37–128)

Sexual activity
Preoperatively (%) 89 (90.8) 30 (90.9) 47 (94.0) 12 (80.0)
Postoperatively (%) 67 (69.1) 18 (54.5) 36 (73.5) 13 (86.7)
Last 4 weeks (%) 49 (49.5) 11 (33.3) 26 (53.1) 11 (73.3)

APR indicates abdominoperineal resection; AR, anterior resection; TAE, transanal excision; IQR, interquartile range; AJCC, American
Joint Committee on Cancer; NRT, no residual tumor; XRT, pelvic radiation therapy.

*Ovarian metastasis.
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However, more than half of both groups reported new sexual
problems “after surgery.”

Women for Whom “Surgery Made Sexual
Life Worse”

There were 19 women (28.8%) who stated that “sur-
gery made their sexual lives worse.” The median age at
surgery was 50 years. Ten patients had an APR, 8 had an AR,
and 1 had a transanal excision (TAE). Fourteen had pelvic
radiation therapy (73.7%). Twenty-six percent were sexually
active within the last 4 weeks, while 89.5% were sexually
active before surgery.

These women reported multiple contributing factors.
The ostomy caused a negative change in sexual life for 8 of
10 APR patients (80%). Three of 10 stated they were afraid
their appliance may leak, 5 were afraid the ostomy will make
noise, and 5 had other reasons (“embarrassed, less spontane-
ous;” “ex-husband could not deal with it;” “image;” “I feel
damaged”). Four of 7 patients without an ostomy felt that
bowel changes made their sexual life worse. Ten of 19 were
ashamed of their body (0 “before surgery”). Eleven believed
that their partner was reluctant to have sex with them after
surgery, 7 believed their partner found them less attractive,
and 7 believed their partner was afraid of hurting them.
Seventeen women (94.4%) reported a loss of spontaneity.

Sixteen patients in this group (94.1%) reported specific
sexual problems “after surgery” but not “before surgery.”
Excluding those who reported having the same problem
“before surgery,” percentages with each problem were as
follows: libido problems, 72.7%; arousal problems, 66.7%;
lubrication problems, 78.6%; orgasm problems, 75.0%; and

dyspareunia 100%. With respect to the character of pain with
intercourse, 7 patients reported vaginal pain with intercourse,
and 8 reported pelvic pain with intercourse. Thirteen of 16
said their vagina “feels smaller or tighter” since surgery.

Male Sexual Function and Quality of Life
Responses of male subjects to the questionnaires are

summarized in Tables 5 and 6 and Figure 2. The mean IIEF
total and domain scores were low (Table 6) and were similar
to the mean scores of patients with erectile dysfunction (ED)
reported by Rosen et al.14 Fifty-one (68.9%) of the 74
patients who answered all IIEF items had an abnormal total
score.

Some degree of ED was reported by 19.2% of men
“before surgery” and 54.3% of men “after surgery,” while
complete impotence was reported by 11.2% “before surgery”
and 31.9% “after surgery.” Percentages were higher in the
APR group. Abnormal ejaculation was reported by 10.4% of
men “before surgery” and 42.5% “after surgery.”

Men Currently Sexually Active
The subset of men who were sexually active within the

last 4 weeks includes 48 individuals. Data for this group are
compared with those not sexually active in Table 7. Sexually
active patients were younger and more likely to be in a
relationship than those not sexually active. These men re-
ported significantly fewer sexual problems and had better
sexual scores than the men not currently sexually active.
Nevertheless, 22 patients who were currently sexually active
(46.8%) reported new sexual problems “after surgery.”

TABLE 2. Female FSFI and EORTC Scores

Domain (No. of Patients Scored for the Domain) All (n � 81) APR (n � 25) AR (n � 45) TAE (n � 11)

FSFI total score* (n � 39) 17.5 (11.9) 14.2 (12.3) 19.1 (12.3) 20.1 (9.1)
Desire domain (n � 56) 2.4 (1.2) 2.0 (1.1) 2.5 (1.3) 2.9 (1.2)
Arousal domain (n � 57) 2.4 (2.2) 1.7 (2.2) 2.8 (2.2) 3.0 (1.6)
Lubrication domain (n � 52) 2.3 (2.4) 1.5 (2.3) 2.7 (2.6) 2.7 (2.1)
Orgasm domain (n � 53) 2.5 (2.5) 2.0 (2.6) 2.9 (2.6) 2.7 (2.3)
Satisfaction domain (n � 41) 3.7 (2.1) 2.9 (2.2) 4.0 (1.9) 4.4 (1.8)
Pain domain (n � 53) 2.4 (2.5) 1.6 (2.4) 2.7 (2.6) 2.8 (2.8)

EORTC QLQ-C30 QL2 domain (n � 79) 73.3 (22.7) 73.6 (25.5) 72.5 (23.0) 75.8 (16.0)
EORTC QLQ-CR38 SX domain (n � 65) 21.5 (22.4) 16.7 (21.1) 21.8 (21.8) 33.3 (26.7)
EORTC QLQ-CR38 SE domain (n � 28) 54.8 (30.4) 47.6 (26.2) 62.2 (33.0) 44.4 (27.2)
EORTC QLQ-CR38 FSX domain (n � 33) 40.4 (35.6) 55.0 (36.9) 30.4 (34.0) 44.4 (34.4)

Values are mean (SD). The score range for each EORTC domain is 0–100. For QL2, SX, and SE, a higher score represents better functioning, while for
FSX a higher score indicates more problems.

*FSFI maximum total score is 36, and maximum domain scores are 6.
APR indicates abdominoperineal resection; AR, anterior resection; TAE, transanal excision; SD, standard deviation; FSFI, Female Sexual Function Index;

QL2, global health status/QOL; SX, sexual functioning; SE, sexual enjoyment; FSX, female sexual problems.
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Men for Whom “Surgery Made Sexual
Life Worse”

Forty-two men stated their sexual life was worse due to
surgery. Their median age at the time of surgery was 59
years. Twenty-one had an APR, 18 had an AR, and 3 had a
TAE. Twenty-five (59.5%) had XRT, including all 3 of the
TAE patients; 100% were sexually active preoperatively,
while 40.5% were currently sexually active.

The ostomy caused a negative change in sexual life for
85.7% of the APR patients in this group. Six patients were afraid
that the appliance would leak, 3 were afraid the ostomy would

make noise, and 9 had other reasons (“appearance,” “odor,”
“body image,” “smell,” “movement during sex,” “feel less
manly,” “impotence”). Four (22.2%) of the patients without an
ostomy felt that bowel problems affected their sexual lives. A
loss of spontaneity was reported by 95.2%. In terms of body
image, 32.5% were ashamed of their body (0 “before surgery”).

Thirty-nine of the men (92.9%) reported one or more
specific new sexual problem “after surgery.” If men who
reported having each problem “before surgery” are excluded,
the percentages of men with each problem were as follows:
low libido, 77.4%; impotence, 55.3%; partial impotence,

TABLE 3. Female Additional Questionnaire Responses

Questions All (n � 81) APR (n � 25) AR (n � 45) TAE (n � 11)

Preoperative discussion of sexual changes? 7 (9.3) 2 (9.1) 4 (9.5) 1 (9.1)
Married or long-term relationship? 54 (69.2) 19 (79.2) 26 (60.5) 9 (81.8)
Sexually active preoperatively? 46 (63.0) 16 (69.6) 22 (53.7) 8 (88.9)
How long to resume sexual activity?

0–3 mo 16 (21.9) 6 (25.0) 8 (20.0) 2 (22.2)
3–6 mo 15 (20.5) 2 (8.3) 9 (22.5) 4 (44.4)
�6 mo 14 (19.2) 8 (33.3) 4 (10.0) 2 (22.2)
Never 28 (38.4) 8 (33.3) 19 (47.5) 1 (11.1)

Did surgery make sexual life worse? 19 (28.8) 10 (45.5) 8 (22.9) 1 (11.1)
Did ostomy make sexual life worse? 9 (34.6) 8 (38.1) 1 (20.0)

Afraid ostomy will leak 4 (14.8) 3 (13.6) 1 (20.0)
Afraid ostomy will make noise 6 (22.2) 5 (22.7) 1 (20.0)
Other stoma-related sexual problems 6 (25.0) 5 (26.3) 1 (20.0)

Bowel habits made sexual life worse? 4 (12.1) 4 (15.4) 0 (0.0)
Afraid of bowel activity during sex 3 (9.4) 3 (12.0) 0 (0.0)
Other bowel-related sexual problems 3 (9.1) 3 (11.5) 0 (0.0)

Loss of spontaneity in sexual life? 19 (33.3) 10 (52.6) 8 (26.7) 1 (12.5)
Urinary problems affecting sexual life? 5 (8.3) 2 (10.5) 3 (9.1) 0 (0.0)
Embarrassed/ashamed of body or reluctant to have

sex because body undesirable?
18 (27.3) 10 (43.5) 8 (23.5) 0 (0.0)

Partner reluctant to have sexual activity 12 (23.1) 8 (44.4) 3 (11.5) 0 (0.0)
Describe pain with intercourse

Vaginal pain 14 (27.5) 4 (25.0) 7 (25.9) 3 (37.5)
Pelvic pain 12 (23.5) 6 (37.5) 5 (18.5) 1 (12.5)
Abdominal pain 5 (9.8) 2 (12.5) 1 (3.7) 2 (25.0)
No pain 24 (47.1) 5 (31.3) 15 (55.6) 4 (50.0)

Does vagina feel smaller or tighter since surgery? 19 (32.8) 9 (52.9) 8 (24.2) 2 (25.0)
Use of sexual treatments

Viagra (or other sexual Rx) preoperatively? 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)
Viagra (or other sexual Rx) postoperatively? 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)
Vaginal creams postoperatively? 9 (12.3) 2 (8.7) 7 (17.1) 0 (0.0)

Any sexual problem present “after surgery” but not
“before”

28 (52.8) 13 (76.5) 12 (42.9) 3 (37.5)

Values are no. (%) saying “yes”. Patients who did not respond were excluded from percentages.
APR indicates abdominoperineal resection; AR, anterior resection; TAE, transanal excision; Rx, treatment.
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88.2%; orgasm problems, 62.5%; ejaculation problems,
63.9%; and worry or embarrassment, 27.8%. Considering all
42 patients in this group, 90.5% had ED: 6 patients preoper-
atively and 38 postoperatively.

Factors Affecting Current Sexual Activity and
“Surgery Made Sexual Life Worse”

Multivariate analyses of factors predictive of “current
sexual activity” and “surgery made sexual life worse” were

TABLE 4. Women Currently Sexually Active

Sexually Active Last 4 Weeks

PYes (%a) (n � 25) No (%*) (n � 54)

Current age �median (IQR), years� 51 (47–62) 70.5 (59–76)
Age at time of surgery �median (IQR), years� 47 (40.5–56) 64 (53.8–70)
Procedures 6 APR, 15 AR, 4 TAE 19 APR, 29 AR, 6 TAE
Pelvic radiation therapy? 8 (32.0) 23 (42.6)
Married or long-term relationship? 24 (100) 30 (57.7)
Sexually active preoperatively? 24 (100) 22 (43.1)
Specific sexual problems “after surgery”

Libido problem 7 (28.0) 14 (53.8) 0.061
Arousal problem 5 (20.0) 10 (37.0) 0.175
Lubrication problem 14 (56) 15 (55.6) 0.974
Orgasm problem 6 (24.0) 12 (44.4) 0.122
Dyspareunia 9 (36.0) 15 (55.6) 0.158
Sexual problem due to worry/embarrassment 2 (8.7) 12 (41.4) 0.008

FSFI total score �mean (SD)� 25.8 (6.3) 5.5 (6.3) 0.000
Desire domain �mean (SD)� 3.3 (1.1) 1.6 (0.7) 0.000
Arousal domain �mean (SD)� 4.4 (1.3) 0.9 (1.3) 0.000
Lubrication domain �mean (SD)� 4.5 (1.6) 0.4 (1.1) 0.000
Orgasm domain �mean (SD)� 4.5 (1.6) 0.9 (2.0) 0.000
Satisfaction domain �mean (SD)� 4.9 (1.2) 1.7 (1.5) 0.000
Pain domain �mean (SD)� 4.4 (1.6) 0.5 (1.6) 0.000

EORTC QLQ-C30 QL2 domain �mean (SD)� 80.0 (19.8) 69.1 (23.2) 0.037
EORTC QLQ-CR38 SX domain �mean (SD)� 44.7 (15.0) 7.1 (11.3) 0.000
EORTC QLQ-CR38 SE domain �mean (SD)� 63.8 (24.4) 13.3 (18.3) 0.001
EORTC QLQ-CR38 FSX domain �mean (SD)� 36.7 (33.3) 59.5 (39.5) 0.197

* For means and percentages, patients who left the question blank were excluded.
IQR indicates interquartile range; FSFI, Female Sexual Function Index; SD, standard deviation; QL2, global health status/QOL; SX, sexual

functioning; SE, sexual enjoyment; FSX, female sexual problems.

FIGURE 1. Specific female sexual
problems before and after surgery.
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performed (Table 8). Men and women were pooled together.
APR, preoperative sexually inactivity, and older age were
significant, independent predictors of current sexual inactiv-
ity. Patients receiving pelvic radiation therapy, having an
APR, or of male gender were significantly more likely to state
that “surgery made their sexual life worse,” while age and
preoperative sexual dysfunction were not predictive in mul-
tivariate analysis.

DISCUSSION
This study shows that when highly sensitive instru-

ments are used, a high rate of sexual dysfunction is detected
in men after rectal cancer excision, despite the routine use of
nerve-preserving techniques. We found that 43% of sexually
active men and 69% of men overall had IIEF scores that were
considered abnormal. In addition, this study shows that sex-
ual dysfunction is an issue for women. Thirty-nine percent of
sexually active women and 62% of all women respondents
had FSFI scores that were considered abnormal. This is
despite the fact that nerve-sparing surgery was used routinely
at our institution.

Widely varying rates of sexual dysfunction after rectal
surgery have been reported in the literature, and comparisons
between studies are difficult due to differing exclusion crite-
ria and outcome measures.2,18 There are several reasons why
rates of sexual dysfunction reported here appear high com-
pared with other recent studies. First, this study did not
exclude patients based on age (except over 85 years) or
preexisting sexual inactivity or dysfunction, exclusions that
bias results toward better function.2,4,5 Second, question-
naires that considered the effects of physiologic, psychologic,
and social factors on sexual function were used, unlike other

reports, which have tended to focus on self-reported physio-
logic function only, particularly impotence and retrograde
ejaculation. The one previous study that used the IIEF to
measure male sexual function after nerve-preserving rectal
cancer surgery reported mean postoperative IIEF scores of EF
13.5, IS 5.4, OF 4.4, SD 4.8, and OS 4.5, only slightly better
than the mean scores in this study, even though the patients in
this study are older and a greater percentage had APR. In this
study, the proportion of individuals who were sexually active
is also lower than that reported by Havenga et al, who found
that 70% of men and 60% of women were sexually active.5

This may be due to our strict definition of sexual activity
“in the last 4 weeks” as well as liberal inclusion criteria.

As mentioned, this study is unique in terms of its
inclusiveness and the detail with which sexual issues were
explored. To facilitate comparisons with other published
reports, data are presented for all patients, patients currently
sexually active, and those for whom “surgery made sexual
life worse.” The third analysis was chosen because it sepa-
rates patients with dysfunction they attribute to rectal cancer
treatment from those with preexisting dysfunction only or
dysfunction they attribute to other causes. Forty-five percent
of men and 29% of women felt that rectal cancer treatment
made their sexual lives worse. Because these percentages
represent patients’ subjective measure of the effects of rectal
cancer treatment, they will be useful numbers for preopera-
tive counseling.

Another finding was the high rate of pretreatment
sexual dysfunction. Thirty-five percent of men and 47% of
women reported that they had sexual problems before treat-
ment. Sexual problems are likely very common in the North
American population. This is illustrated by a recent study of

TABLE 5. Male IIEF and EORTC Scores

Domain (No. of Patients Scored for the Domain) All (n � 99) APR (n � 33) AR (n � 51) TAE (n � 15)

IIEF* total score (n � 74) 29.3 (22.8) 17.9 (16.2) 31.6 (23.4) 43.8 (22.9)
Erectile function domain (n � 91) 10.7 (10.3) 6.3 (7.3) 12.0 (10.8) 15.4 (11.3)
Orgasmic function domain (n � 88) 3.6 (3.9) 2.4 (3.3) 3.7 (4.0) 6.2 (4.3)
Sexual desire domain (n � 91) 4.9 (2.3) 4.2 (2.0) 5.0 (2.5) 5.8 (2.1)
Intercourse satisfaction domain (n � 93) 3.9 (4.9) 2.3 (3.9) 4.3 (5.1) 6.1 (5.1)
Overall satisfaction domain (n � 82) 5.0 (2.9) 3.7 (2.6) 5.3 (2.9) 6.1 (2.9)

EORTC QLQ-C30 QL2 domain (n � 99) 72.8 (21.6) 68.2 (26.1) 74.7 (20.3) 76.7 (12.3)
EORTC QLQ-CR38 SX domain (n � 97) 31.3 (24.8) 23.2 (20.8) 35.0 (26.8) 36.9 (22.8)
EORTC QLQ-CR38 SE domain (n � 51) 63.4 (29.3) 57.1 (30.5) 64.3 (30.0) 70.4 (26.1)
EORTC QLQ-CR38 MSX domain (n � 96) 50.0 (38.6) 66.7 (37.6) 44.9 (37.9) 31.1 (30.8)

Values are mean (SD).
*IIEF maximum score is 75. Maximum IIEF domain scores are as follows: erectile function, 30; orgasmic function, 10; sexual desire,

10; intercourse satisfaction, 15; and overall satisfaction, 10. The score range for each EORTC domain is 0–100. For QL2, SX, and SE,
a higher score represents better functioning, while for MSX a higher score indicates more problems.

APR indicates abdominoperineal resection; AR, anterior resection; TAE, transanal excision; IIEF, International Index of Erectile
Function; QL2, global health status/QOL; SX, sexual functioning; SE, sexual enjoyment; MSX, male sexual problems.

Hendren et al Annals of Surgery • Volume 242, Number 2, August 2005

© 2005 Lippincott Williams & Wilkins218



erectile dysfunction in Canadian men that revealed a preva-
lence of 32.2% among men 45 years of age or older.19 Our
data are concordant with smaller studies focusing on male

sexual function after rectal cancer treatment20,21 and rein-
force the importance of preoperative assessment of sexual
function in the clinical and research settings.

TABLE 6. Male Additional Questionnaire Responses

Questions All (n � 99) APR (n � 33) AR (n � 51) TAE (n � 15)

Preoperative discussion of sexual changes? 39 (39.4) 16 (48.5) 19 (37.3) 4 (26.7)
Married or long-term relationship? 81 (81.8) 26 (78.8) 42 (82.4) 13 (86.7)
Sexually active preoperatively? 89 (90.8) 30 (90.9) 47 (94.0) 12 (80.0)
How long to resume sexual activity?

0–3 mo 37 (37.8) 6 (18.2) 22 (44.0) 9 (60.0)
3–6 mo 17 (17.3) 7 (21.2) 8 (16.0) 2 (13.3)
�6 mo 12 (12.2) 5 (15.2) 5 (10.0) 2 (13.3)
Never 32 (32.7) 15 (45.5) 15 (30.0) 2 (13.3)

Did surgery make sexual life worse? 42 (44.7) 21 (67.7) 18 (37.5) 3 (20.0)
Did ostomy make sexual life worse? 22 (61.1) 20 (66.7) 2 (33.3)

Afraid ostomy will leak 11 (29.7) 9 (29.0) 2 (33.0)
Afraid ostomy will make noise 8 (21.6) 6 (19.4) 2 (33.0)
Other stoma-related sexual problems 17 (47.2) 14 (46.7) 3 (50.0)

Bowel habits made sexual life worse? 6 (11.8) 4 (11.1) 2 (13.3)
Afraid of bowel activity during sex 3 (6.0) 3 (8.6) 0 (0.0)
Other bowel-related sexual problems 4 (8.0) 4 (11.1) 0 (0.0)

Loss of spontaneity in sexual life? 49 (51.6) 23 (74.2) 22 (44.9) 4 (26.7)
Urinary problems affecting sexual life? 13 (13.1) 4 (12.9) 7 (14.0) 2 (13.3)
Embarrassed/ashamed of body or reluctant to have sex because

body undesirable?
22 (18.5) 15 (32.6) 6 (10.5) 1 (6.7)

Partner reluctant to have sexual activity after surgery? 4 (4.3) 1 (3.2) 3 (6.4) 0 (0.0)
Use of sexual treatments

Viagra (or other sexual Rx) preoperatively? 2 (2.0) 1 (3.0) 1 (2.0) 0 (0.0)
Viagra (or other sexual Rx) postoperatively? 21 (21.2) 9 (27.3) 9 (17.6) 3 (20.0)

Any sexual problem oresent “after surgery” but not “before” 50 (52.6) 23 (71.9) 23 (47.9) 4 (26.7)
Any erectile dysfunction “before surgery” 19 (19.2) 7 (21.2) 11 (21.6) 1 (6.7)
Any erectile dysfunction “after surgery” 51 (54.3) 24 (75.0) 22 (46.8) 5 (33.3)

Values are no. (%) saying “yes”. Patients who did not respond were excluded from percentages.
APR indicates abdominoperineal resection; AR, anterior resection; TAE-transanal excision; Rx, treatment.

FIGURE 2. Specific male sexual
problems before and after surgery.
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This study also shows that sexual dysfunction is mul-
tifactorial. Multiple physiologic problems and effects of the
ostomy (particularly in men), body image, and partner were
reported. These data confirm that additional physical and
psychologic factors influence postoperative sexuality. In ad-
dition, this study shows that most patients do not get treat-
ment of sexual dysfunction, despite a randomized trial show-
ing efficacy of sildenafil (Viagra) in 79% of male patients
with ED after rectal excision for cancer or inflammatory
bowel disease.22

The use of validated male and female sexual function
questionnaires is unique in studying patients following rectal
surgery. The mean scores in this study are poor compared
with normal controls (Rosen et al: means 30.5 for FSFI13 and
60.8 for IIEF14) and similar to the scores of patients with
diagnosed sexual dysfunction reported by Rosen et al.13,14

However, the subjects in the Rosen et al studies were younger
and presumably healthier than the patients in this study.13,14

The decision to designate a “normal versus abnormal” cutoff
of 1 standard deviation below the mean scores of normal

subjects was admittedly arbitrary. However, it was then
possible to determine the proportion of patients with sexual
dysfunction, as measured by validated instruments. One dis-
advantage of the FSFI and IIEF is that scores are greatly
influenced by current sexual inactivity. In the case of no
sexual activity in “the last 4 weeks,” a patient receives a score
of 0 for multiple items, even if sexual function was good prior
to that time frame.

Not surprisingly, patients with an APR, older age, or
preoperative sexual inactivity were less likely to be sexually
active. These data are in agreement with other studies.1,5

Patients who had an APR or pelvic radiation therapy and
males were more likely to state that “surgery made their
sexual life worse,” even after adjusting for age and the other
factors. The effects of radiotherapy for rectal cancer on
sexual function are poorly understood;23 however, as many as
62% of patients receiving radiotherapy for prostate cancer
experience new ED.24,25 In terms of females, these data are
consistent with the hypothesis that surgery- and radiation-
induced scarring alters sexual function. It is interesting to

TABLE 7. Men Currently Sexually Active

Sexually Active Last 4 Weeks

PYes (%) (n � 48) No (%) (n � 49)

Current age �median (IQR), years� 63.0 (52–69.8) 73.0 (64–78)
Age at time of surgery �median (IQR), years� 56.5 (45.8–60.8) 65.0 (57.5–72.5)
Procedure 11 APR, 26 AR, 11 TAE 22 APR, 23 AR, 4 TAE
Pelvic radiation therapy? 19 (39.6) 20 (40.8)
Married or long-term relationship? 43 (89.6) 37 (75.5)
Sexually active preoperatively? 47 (97.9) 41 (83.7)
Specific sexual problems “after surgery”

Libido problem 17 (35.4) 25 (59.5) 0.022
Impotence 6 (13.0) 22 (51.1) 0.000
Partial impotence 19 (40.4) 28 (65.1) 0.019
Orgasm Problem 13 (28.3) 23 (54.8) 0.012
Ejaculation problem 17 (36.2) 20 (50.0) 0.193
Sexual problem due to worry/embarrassment 7 (15.2) 13 (31.7) 0.068

IIEF total score �mean (SD)� 46.3 (17.7) 9.3 (4.4) 0.000
Erectile function domain �mean (SD)� 18.3 (8.9) 2.6 (2.9) 0.000
Orgasmic function domain �mean (SD)� 7.0 (2.7) 0.2 (1.0) 0.000
Sexual desire domain �mean (SD)� 6.3 (1.7) 3.3 (1.8) 0.000
Intercourse satisfaction domain �mean (SD)� 7.3 (4.5) 0.4 (1.7) 0.000
Overall satisfaction domain �mean (SD)� 6.7 (2.7) 3.0 (1.7) 0.000

EORTC QLQ-C30 QL2 domain �mean (SD)� 78.3 (15.4) 67.3 (25.6) 0.012
EORTC QLQ-CR38 SX domain �mean (SD)� 47.2 (18.0) 15.3 (20.3) 0.000
EORTC QLQ-CR38 SE domain �mean (SD)� 66.7 (25.8) 50.0 (39.3) 0.228
EORTC QLQ-CR38 MSX domain �mean (SD)� 30.6 (29.8) 68.8 (36.9) 0.000

For means and percentages, patients who left the question blank were excluded.
IQR indicates interquartile range; IIEF, International Index of Erectile Function; QL2, global health status/QOL; SX, sexual functioning; SE, sexual

enjoyment; MSX, male sexual problems.
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note that 18 of the 19 women who said their “vagina feels
smaller or tighter” had an APR, XRT, or both. Future trials
examining rectal radiation therapy should include measures
of sexual function for males and females.

The high frequency of sexual problems also warrants an
increased effort to discuss these issues before treatment. Only
9% of women and 39% of men remember discussing sexual
effects of treatment preoperatively. Previous studies have
also shown a failure to document possible sexual effects of
surgery in the informed consent process.26 These findings
highlight the need for discussing and documenting sexual
dysfunction as a surgical risk. Perhaps written information
should be provided to facilitate this conversation, and for

patients to share with partners. As well, meticulous surgical
technique is necessary to minimize injury to autonomic
nerves in females and males.

On the other hand, mean EORTC global health/QOL
scores were reassuring, approximating population norms.27

QOL domains of the EORTC-QLQ-C30 and CR-38 have
been shown to discriminate between clinically different
groups of colorectal cancer patients, such as those with and
without recurrence,7 and those undergoing different treat-
ments.28 Most recently, Engel et al published a prospective
QOL study in rectal cancer patients using serial administra-
tions of these EORTC questionnaires.29 While we found that
the mean Global QOL domain (QL2) scores of our nonsexu-

TABLE 8. Multivariate Analysis

Variable Yes (no.) No (no.)
Crude OR
(95% CI) P

Adjusted* OR
(95% CI) P

Outcome: Currently Sexually Active
Gender

Female 25 54 1.0 (ref)
0.018

NS†

Male 48 49 2.1 (1.1–3.9)
Procedure

APR 17 41 1.0 (ref)
0.029

1.0 (ref)
0.003AR 41 52 1.9 (0.95–3.8) 3.5 (1.5–8.3)

TAE 15 10 3.6 (1.4–9.6) 6.2 (1.8–20.9)
Preoperatively sexually active

No 1 37 1.0 (ref)
0.000

1.0 (ref)
0.001

Yes 72 63 42.3 (5.6–317.1) 37.8 (4.9–293.9)
Current age

1-yr increments NA NA 0.93 (0.91–0.96) 0.000 0.94 (0.91–0.97) 0.000

Outcome: Surgery Made Sexual Life Worse
Gender

Female 19 47 1.0 (ref)
0.043

1.0 (ref)
0.014

Male 42 52 2.0 (1.02–3.9) 2.7 (1.2–5.8)
Procedure

TAE 4 20 1.0 (ref)
0.001

1.0 (ref)
0.005AR 26 57 2.3 (0.71–7.3) 1.9 (0.54–6.6)

APR 31 22 7.0 (2.1–23.5) 5.7 (1.5–20.8)
Pelvic XRT

No 21 74 1.0 (ref)
0.000

1.0 (ref)
0.000

Yes 40 25 5.6 (2.8–11.3) 5.6 (2.6–11.8)
Age at surgery

1-yr increments NA NA 0.98 (0.95–1.01) 0.113 NS†

Preoperative sexual dysfunction
No 36 56 1.0 (ref)

0.568
NS†

Yes 25 32 1.2 (0.62–2.4)

*Adjusted for the other variables listed.
†Variable removed from model because not significant in multivariate analysis.
NA indicates not applicable because variable is continuous; OR, odds ratio; CI, confidence interval; ref, reference value; NS, not

significant; APR, abdominoperineal resection; AR, anterior resection; TAE, transanal excision; XRT, pelvic radiation therapy.
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ally active patients were significantly worse than those who
were sexually active, these “worst” scores approximated the
mean scores reported by Engel et al.29 That is, despite sexual
problems or inactivity, overall QOL is preserved. Further-
more, we believe that the older age of the “nonsexually
active” group may explain the difference in mean global QOL
scores.

This is one of several studies to show a discrepancy
between overall QOL and sexual dysfunction. Camilleri-
Brennan and Steele, as well as others, have published several
papers showing the phenomenon of excellent overall QOL
despite high rates of sexual dysfunction.3,30,31 Cancer cure
appears to be of overriding importance to most patients.
Nevertheless, we believe that potential sexual dysfunction
should be a routine part of the informed consent process for
rectal cancer surgery and for radiation therapy for rectal
cancer. Patients’ personal feelings about the importance of
sexual function should be considered in the choice of surgical
procedure. Unfortunately, combining less radical surgery
with XRT may not spare sexual function.

Methodologic limitations of this study include the po-
tential for sampling and selection bias, and recall bias. The
study population is a “convenience cohort” of living rectal
cancer patients who are free of recurrence and were treated in
an urban, tertiary care hospital. Therefore, results may not be
generalizable to all patients undergoing rectal cancer surgery.
Procedure subgroups were not randomly assigned and differ
in tumor characteristics as well as treatment. Also, while the
strength of this study is the high response rate, some ques-
tions were left blank, particularly by older women who are
not currently sexually active. Most importantly, this study is
retrospective; therefore, comparisons of preoperative and
postoperative function are inherently inaccurate. Future stud-
ies should measure sexual function preoperatively and post-
operatively, using validated instruments such as the IIEF and
FSFI, so that the current problem of noncomparability across
studies is improved.

CONCLUSION
On the basis of this study, several conclusions may be

drawn. First, a significant percentage of rectal cancer patients
have preexisting sexual dysfunction. Second, postoperative
sexual dysfunction is common in both men and women,
although it does not appear to have a negative impact on
global QOL. Third, those patients who feel that rectal cancer
treatment negatively affected their sexual lives cite multiple
physiologic and psychologic components to the problem.
Finally, rectal cancer patients do not typically remember a
preoperative discussion of potential sexual problems and
seldom get treatment of sexual dysfunction. Future studies
should use validated instruments administered preoperatively
and postoperatively to characterize sexual dysfunction fol-
lowing treatment of rectal cancer.
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