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FEMALE SEXUAL DYSFUNCTION AFTER RADICAL
CYSTECTOMY: A NEW OUTCOME MEASURE

CRAIG D. ZIPPE, RUPESH RAINA, ASHA D. SHAH, ERIC Z. MASSANYI, ASHOK AGARWAL,
JAMES ULCHAKER, STEPHEN JONES, AND ERIC KLEIN

ABSTRACT
bjectives. To assess, in our contemporary radical cystectomy (RC) series, female sexual dysfunction and
hether the type of diversion affected the occurrence of sexual dysfunction. Outcome data after RC with and
ithout orthotopic diversion has focused primarily on cure, urethral recurrence, and continence.
ethods. The baseline and follow-up data from 27 sexually active female patients (mean age 54.79 � 12.7

ears) who underwent RC from 1997 to 2002 for transitional cell carcinoma of the bladder (16 with Stage
1-T2 and 11 with Stage T3-T4) were obtained. Thirteen patients were premenopausal before RC. Of the 27
atients, 10 (37%) underwent Studor orthotopic diversion, 7 (26%) Indiana cutaneous diversion, and 10
37%) ileal conduit diversion. A 10-item version of the self-administered Index of Female Sexual Function
uestionnaire was used to assess sexual dysfunction. The specific domains analyzed in the Index of Female
exual Function include the degree of vaginal lubrication, ability to achieve orgasm, degree of pain during

ntercourse, overall sexual desire and interest, and overall sexual satisfaction, with responses graded on a
cale of 1 (almost never, never) to 5 (almost always, always).
esults. With a mean follow-up of 24.2 months (range 15 to 65.1), the total mean baseline Index of Female
exual Function score decreased from 17.4 � 7.23 to 10.6 � 6.62 after RC (P �0.05). The most common
ymptoms reported by the patients included diminished ability or inability to achieve orgasm in 12 (45%),
ecreased lubrication in 11 (41%), decreased sexual desire in 10 (37%), and dyspareunia in 6 patients
22%). Only 13 (48%) of the 27 patients were able to have successful vaginal intercourse, with 14 (52%)
eporting decreased satisfaction in overall sexual life after RC. Eight partners (30%) had a decrease in desire
or sexual activity owing to apprehension after cancer diagnosis and treatment. Although the numbers were
mall, the preliminary data suggested no differences in sexual function between patients undergoing Studor
rthotopic diversions and those undergoing Indiana cutaneous diversions.
onclusions. Sexual dysfunction is a prevalent problem after female RC. The nature of the dysfunction

nvolves multiple domains, including decreased orgasm, decreased lubrication, lack of sexual desire, and
yspareunia. Our early results suggest that the type of continent diversion does not affect sexual function.
urgical modifications such as urethral and vaginal sparing, neurovascular preservation, and tubular vaginal
econstruction sparing may improve female sexual function after RC. UROLOGY 63: 1153–1157, 2004. ©
004 Elsevier Inc.
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utcome measures after radical cystectomy
(RC), with or without orthotopic diversion,

as focused primarily on cure, urethral recurrence,
nd continence.1–4 However, sexual dysfunction is
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major concern and side effect in many of our
ounger female patients.2,5 During RC, the neuro-
ascular bundles (located on the lateral walls of the
agina) are usually removed or damaged by re-
oval of the bladder, urethra, and anterior vaginal
all.5–8 In addition, significant devascularization
f the clitoris often occurs with removal of the dis-
al urethra, affecting subsequent sexual arousal
nd desire.5,6,8

Therefore, we conducted this clinical study to
ddress sexual dysfunction in a subset of sexually
ctive women undergoing RC. Using a modified

ndex of Female Sexual Function (IFSF) question-
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aire,9,10 we reported the sexual function data in a
ontemporary RC series. In this study, we stratified
he sexual response by the type of urinary diver-
ion (Studor orthotopic, Indiana cutaneous, or
tandard ileal conduit diversion) to determine
hether vaginal sparing (as performed in the or-

hotopic diversions) influenced the sexual re-
ponse.

MATERIAL AND METHODS

TUDY SUBJECTS AND DESIGN
The Cleveland Clinic Institutional Review Board approved

his study, and all patients granted their written informed con-
ent. The baseline and follow-up data from 34 sexually active
emale patients undergoing RC from 1997 to 2002 for transi-
ional cell carcinoma of the bladder (20 with Stage T1-T2 and
4 with T3-T4) were obtained. The study participants were a
elf-selected, nonrandomized group who underwent RC.

In a multidisciplinary bladder cancer clinic, we requested
hat all patients with bladder cancer complete the IFSF ques-
ionnaire before (baseline) and after RC as a part of their initial
nd routine follow-up evaluations. The 34 patients who
greed and provided informed consent to participate in the
tudy were initially evaluated with a comprehensive sexual
istory, physical examination, and pertinent laboratory test-

ng. All 34 patients had completed the IFSF questionnaire in
he office before RC (within 1 month of screening) and at a
ean interval of 24.2 months after RC during their follow-up

isit. Twenty-seven patients (80%) were sexually active (fre-
uency once a month to every 3 days) before RC. The mean
ge for these patients was 54.79 � 12.7 years; 13 (38%) were
remenopausal before RC. The 7 patients who were not sex-
ally potent before RC were not included in this analysis.
We retrospectively stratified the 27 patients (16 with Stage

1-T2 and 11 with Stage T3-T4) according to the type of
rinary diversion they had undergone. Of the 27 patients, 10
37%) underwent Studor orthotopic diversion, 7 (26%) Indi-
na cutaneous diversion, and 10 (37%) ileal conduit diversion.

All patients were entered into the database of the Bladder
ancer Registry of the Cleveland Clinic Foundation to ensure
ppropriate follow-up. The median follow-up for all 27 pa-
ients was 24.2 months (range 15 to 65) after RC.

URVEYS AND DATA ASSESSMENT
Sexual function was assessed at baseline (preoperatively)

nd after RC using a modified 10-item version of the IFSF
uestionnaire by Kaplan et al.9 This modification was neces-
ary to define sexual dysfunction in our surgical population
nd is clinically useful in an office setting. Currently, no vali-
ated, widely accepted questionnaires are available for assess-

ng female sexual function. The IFSF questionnaire by Kaplan
t al.9 is patterned after the International Index of Erectile
unction, a 15-question, validated, multidimensional ques-

ionnaire used for the assessment of male sexual dysfunc-
ion.9,10 The specific domains (preoperative versus after RC)
nalyzed in our modified IFSF questionnaire included pain-
ree intercourse, degree of vaginal lubrication, overall sexual
esire and interest, ability to achieve orgasm, and overall sex-
al satisfaction. This questionnaire provided us with a com-
rehensive assessment of the baseline and surgery-related
hanges for this subgroup of patients. Responses were scored
rom 0 to 5 (0, no sexual activity; 1, rarely/occasionally; 2, less
han one half the time; 3, sometimes/one half the time; 4, more
han one half the time; 5, almost always). The responses were
tratified by the type of urinary diversion. The total IFSF score

as calculated by adding the mean score of all five domains. v

154
he mean baseline scores to the questions were calculated and
ompared with the final scores to determine the change in
esponse. Test-to-test reliability was performed by computing
he correlation between the domain scores and total scores at
aseline and at 24.2 months after RC. Test-to-test reliability
as high for the degree of vaginal lubrication (r � 0.76),
egree of pain during intercourse (r � 0.74), and ability to
chieve orgasm/sexual arousal (r � 0.71). The total scale score
eliability was also high (r � 0.70).

In addition to the modified IFSF questionnaire, we ad-
ressed the psychosocial aspect of the women’s sexual re-
ponse.9–13 Patients completed the IFSF questionnaire before
baseline) and at a mean of 24.2 months (range 15 to 65.1)
fter RC. Supplementary details regarding diagnosis and sur-
ical techniques were taken from the patients’ records. We
tratified the patients’ IFSF responses by the type of urinary
iversion (Studor orthotopic, Indiana cutaneous, and stan-
ard ileal conduit diversion) to determine whether vaginal
paring (as performed in the orthotopic diversions) influenced
he sexual response. All 27 patients completed the IFSF ques-
ionnaires.

TATISTICAL ANALYSIS
The mean and standard deviation were calculated for all the

omains of the IFSF questionnaire. Paired t tests were used to
ssess the changes from baseline. An analysis of covariance
odel was fitted for each question. The Wilcoxon rank sum

est was used to compare the preoperative to postoperative
hanges across the study groups (ie, Studor orthotopic diver-
ion, Indiana cutaneous diversion, and ileal conduit diver-
ion). Statistical significance was assessed with a two-tailed
est at P �0.05. Computations used Statistical Analysis Sys-
ems, version 8.1, software (SAS Institute, Cary, NC).

RESULTS

With a mean follow-up of 24.2 months (range 15
o 65.1), the total mean baseline IFSF score de-
reased from 17.4 � 7.23 to 10.6 � 6.62 after RC
P �0.05; Table I). The most common symptoms
eported by the patients included diminished abil-
ty or inability to achieve orgasm in 12 (45%), de-
reased lubrication in 11 (41%), decreased sexual
esire in 10 (37%), and dyspareunia in 6 (22%).
he mean scores for the degree of vaginal lubrica-

ion (questions 6 and 7) and the ability to achieve
rgasm (questions 10 and 11) decreased signifi-
antly from 3.3 � 1.90 and 4.0 � 1.83 to 1.6 �
.01 and 2.2 � 2.09, respectively (P � 0.0098 and
� 0.0306) after RC (Table I). A third domain,

ain-free intercourse (questions 4 and 5) dropped
rom a mean of 3.5 to 2.0 after RC (P � 0.07).

The overall baseline IFSF score of the 13 women
ho were premenopausal was not significantly dif-

erent statistically than that of the women who
ere postmenopausal (18.1 � 8.2 versus 16.6 �
0.1, respectively; P � 0.076). The only difference
etween the two groups was the baseline response
o the degree of vaginal lubrication (questions 6
nd 7), which was higher in the premenopausal
roup (4.23 versus 3.29; P � 0.004). However, the
hanges in the overall IFSF scores and specific do-
ains of the degree of vaginal lubrication (1.89
ersus 1.56), ability to achieve orgasm (2.29 versus

UROLOGY 63 (6), 2004
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.24), and degree of pain during intercourse (2.06
ersus 2.09) after RC were no different between the
wo groups. Similarly, no statistically significant
ifferences were found in either intercourse satis-
action or in the degree of sexual desire after RC.

Only 13 (48%) of the 27 patients were able to
ave successful vaginal intercourse, with 14 (52%)
eporting decreased satisfaction in overall sexual
ife after RC. Of the 27 patients, 13 (48%) reported
physical inability due to decreased clitoral sensa-

ion and vaginal penetration as a result of surgical
orbidity. In 8 partners (30%), a decrease oc-

urred in desire for sexual activity owing to appre-
ension after cancer diagnosis and treatment.
hen we compared the total mean IFSF scores

reoperatively and postoperatively, no statistically
ignificant difference was found between the Indi-
na (21.67 versus 10.33) and Studor (18.39 versus
3.84) pouches (P � 0.12; Tables II and III). Thus,
ur early result suggests that preservation of the
nterior vaginal wall will not result in improved
exual function after RC.

COMMENT

Our results demonstrated that female sexual dys-

TABLE I. IFSF domains: base
(n

IFSF Domain C

Free of pain during intercourse
Degree of vaginal lubrication
Overall sexual desire and interest
Ability to achieve orgasm
Overall sexual satisfaction
Total mean IFSF score 1

KEY: IFSF � Index of Female Sexual Function.
Data presented as mean � SD, unless otherwise noted.
See text for explanation of scale.
* P �0.05, IFSF domains before and after radical cystecto

TABLE II. IFSF domains strat

FSF Domain

Ileal Diversion
(n � 10)

Before
RC

Afte
RC

ree of pain during intercourse 1.00 0.00
egree of vaginal lubrication 2.33 0.00
verall sexual desire and interest 2.25 1.00
bility to achieve orgasm 2.5 0.00
verall sexual satisfaction 2.25 1.75
otal mean IFSF score 9.34 2.75

EY: IFSF � Index of Female Sexual Function; RC � radical cystectomy.
ata presented as mean value; Wilcoxon rank sum test used to compare preoperativ
P �0.05 IFSF domains before and after radical cystectomy.
unction is a prevalent problem, with 52% of pre- t

ROLOGY 63 (6), 2004
peratively sexually active women becoming dys-
unctional after RC. Whether the type of diversion
ffects sexual function remains to be determined.
ur preliminary data suggest no statistically signif-

cant difference between the Indiana and Studor
ouch diversions. Thus, the benefit in preserving
he anterior vaginal wall is still unclear. Recently,
urgeons have acknowledged the impact of pelvic
urgery on female sexual function by attempting to
reserve the vagina and its neurovascular innerva-

8,14–16

and after radical cystectomy
7)
fore
dical
ctomy

After
Radical

Cystectomy
P

Value

� 1.99 2.0 � 2.22 0.0711
� 1.90 1.6 � 2.01* 0.0098
� 1.30 2.1 � 1.25 0.1262
� 1.83 2.2 � 2.09* 0.0306
� 1.23 2.7 � 1.53 0.0775
� 7.23 10.6 � 6.62* 0.0067

ing Student’s t test.

by type of urinary diversion
Studor Pouch

(n � 10)
Indiana Pouch

(n � 7)

Before
RC

After
RC

Before
RC

After
RC

4.33 2.67 4.13 2.50
4.33 1.33 3.25 2.33
3.67 2.00 2.88 2.75
4.67 2.00 4.13 2.88
4.67 2.33 4.00 3.38

21.67 10.33* 18.39 13.84*

ostoperative changes across study groups.

TABLE III. Total IFSF scores stratified by
type of urinary diversion

iversion
ype

Mean Age
(yr)

Score
Before RC

Score
After RC

leal diversion
(n � 10)

65.75 9.34 � 4.5 2.75 � 2.4

tudor pouch
(n � 10)

54.75 21.67 � 6.5 10.33 � 6.2

ndiana pouch
(n � 7)

58.25 18.39 � 2.3 13.84 � 4.2

bbreviations as in Table II.
ata presented as mean � SD, unless noted otherwise; Wilcoxon rank sum test used

o compare preoperative-to-postoperative changes across study groups.
line
� 2

Be
Ra

yste

3.5
3.3
2.9
4.0
3.7
7.4

my us
ified

r

*

e-to-p
ion during removal of the bladder.
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The surgical morbidity of female RC needs to
nclude sexual dysfunction as an outcome measure
just as we discuss urinary continence/hyperconti-
ence), and urologists should be encouraged to
ttempt neurovascular preservation in appropriate
ases in which vaginal preservation is safe. Recog-
izing subtle refinements in their surgical tech-
ique can have a significant impact on the sexual
utcomes of female patients. Two domains in our
FSF questionnaire had statistically significant de-
lines in mean scores: the ability to achieve or-
asm/ sexual arousal and the degree of vaginal lu-
rication. A third domain, pain free during
ntercourse, dropped from a mean of 3.5 to 2.0 (P

0.07). No statistically significant differences
ere found in the IFSF scores between the pre-
enopausal and postmenopausal groups after RC.
ur findings are similar to the early findings of

hover and von Eschenbach,14 that most women
xperience a significant degree of vaginal dryness,
ightness, and pain after RC.
However, both physical and emotional factors,

uch as a decrease in sexual attractiveness, may
nfluence sexual life after RC and bladder recon-
truction surgery.11,17,18 In our study, 13 patients
48%) had sexual dysfunction because of a physi-
al inability caused by decreased clitoral sensation
nd vaginal penetration as a result of surgical mor-
idity. Also 8 partners (30%) had a decrease in
esire for sexual activity owing to apprehension
nd physical imperfection with urostomy. These
sychological and biogenic factors after RC make it
ore difficult to evaluate female sexual dysfunc-

ion.11,17–21

Although the Johns Hopkins group pioneered
otency-sparing cystoprostatectomy, potency can-
ot be achieved in a large percentage of patients.1
oreover, preservation of normal sexual function

n women has not been the main goal in most stud-
es of neobladders in women. Anatomic dissection
as mainly been guided by preservation of the in-
ervation to the sphincteric area to safeguard con-
inence.14,18,22 Recently, others have considered
exual function by preserving the vagina as much
s possible and taking care to preserve the neuro-
ascular structures, although the uterus was re-
oved.7,8 Horenblas et al.15 performed a prospec-

ive clinical trial of modified cystectomy for normal
exual function and anatomic urinary tract recon-
truction without oncologic concessions. Their re-
ort first suggested that preservation of the clitoral
asculature could be achieved with transsection of
he urethra at the level of the bladder neck and
etrograde dissection of the bladder from the ante-
ior vaginal wall. By dissecting close to the vaginal
all no damage is done to the neurovascular vagi-
al structures or clitoris. All internal genitalia re-

ain in place, and the neobladder is anastomosed s

156
o the intact urethra after creating a hole in the
eobladder by everting the mucosa.15,16

Our data suggest that the following surgical
odifications may be appropriate in sexually ac-

ive women: (a) routine preservation of the distal
rethra in selected diversions in an effort to pre-
erve the clitoral neurovasculature; (b) preservation
f the anterior vaginal wall (as much as possible) to
aintain vaginal lubrication and neurovascular in-
ervations; and (c) tubular reconstruction of the
agina (versus posterior flap rotation) to preserve
aginal depth and maintain pain-free intercourse.
Although efforts have been made to improve sur-

ical methods by preserving the vaginal neurovas-
ulature to prevent sexual dysfunction, treatment
f sexual dysfunction with oral therapy has not
een explored.9,12,22,23 The success of oral phos-
hodiesterase type 5 inhibitor (sildenafil citrate)
herapy in men has prompted its use in women,
nd this may show promise for improving the sex-
al quality of life in the female population.12,23,24

imilar to male penile physiology, nitric oxide-me-
iated stimulation of clitoral cavernosal smooth
uscle increases clitoral blood flow and results in

enital engorgement, which is important in female
exual arousal.9,12,13,25

Thus, by improving clitoral sensation and blood
ow, sildenafil citrate may subsequently improve
aginal lubrication and sexual satisfaction.9,12,25 It
s also reasonable to assume that changes in blood
ow to both the clitoris and the vagina are medi-
ted in part by the release of nitric oxide.9,13,22,25

he role of cyclic guanosine monophosphate-spe-
ific phosphodiesterase type 5 in either the clitoris
r vagina remains to be determined. Our prelimi-
ary data has established a need for more extensive
esearch in the area of female sexual dysfunction
fter radical pelvic surgery. Clinical research is on-
oing to analyze both “newer” surgical modifica-
ions and early pharmacologic intervention in an
ffort to better improve the future quality of life
fter female cystectomy.
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