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Effects of sacral neuromodulation on female sexual function
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Abstract The aim of this prospective study was to
determine if sacral neuromodulation has an effect on the
patient’s subsequent sexual function. Sexually active
patients that underwent an Interstim® Sacroneuromodulator
implantation (Medtronic, Minneapolis, MN) for control of
bladder symptoms were enrolled. A Female Sexual Func-
tion Index (FSFI) was completed before surgery and at a
mean of 5.7 months postoperatively. Eleven subjects
proceeded to permanent implantation, seven of these were
sexually active before and after placement. Three subjects
(43%) felt the device impacted on their sexual function in a
positive way (1) by decreasing urgency and (2) by
increasing desire. Overall sexual frequency increased
significantly after the surgery (p=0.047). There were also
significant increases in the FSFI total (p=0.002), and
domain scores for desire (p=0.004), lubrication (p=0.005),
orgasm (p=0.043), satisfaction (p=0.007), and pain
(p=0.015). There was no correlation between patient report
of urinary symptom improvement and FSFI scores. In

conclusion, sacral neuromodulation may improve sexual
frequency and sexual function scores in subjects with
urgency frequency and urge incontinence.
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Introduction

Sacral nerve stimulation (Interstim®, Medtronic, Minneap-
olis, MN) is a relatively new therapy for treatment of
urgency frequency, urge incontinence, and nonobstructive
urinary retention. The mechanism of action is largely
unknown; however, it is felt to occur via modulation of
the nerves to the bladder [1]. The lead is generally
implanted at the S3 foramen, while the pulse generator is
placed permanently in a subcutaneous pocket over the
buttocks.

The nerves that arise from S3 include the pelvic,
pudendal, and posterior femoral cutaneous nerves. Derma-
tomal distribution from this site involves the genitalia and
lower and lateral buttocks. The pudendal nerve provides
motor innervation to the muscles of the perineum, while the
pelvic nerve travels to the inferior hypogastric plexus and
plays a role in the function of the bowel and bladder. Sacral
neuromodulation is FDA-approved for treatment of urinary
urgency frequency, urge incontinence, and nonobstructive
urinary retention. Promising results were also obtained for
treatment of interstitial cystitis, pelvic pain, and fecal
incontinence [2].

Despite the positive impact that sacral nerve stimulation
has on function of the pelvic organs, little is known about
its impact on female sexual function. While some studies
have suggested a potential role for sacral neuromodulation

Int Urogynecol J (2007) 18:391–395
DOI 10.1007/s00192-006-0168-9

This work was presented at the Society of Gynecologic Surgeons 32nd
scientific meeting, April 2006, Tucson, AZ.

R. N. Pauls (*) : C. M. Rooney : S. D. Kleeman :M. M. Karram
Division of Urogynecology and Reconstructive Pelvic Surgery,
Good Samaritan Hospital,
375 Dixmyth Avenue,
Cincinnati, OH 45220, USA
e-mail: Rachel_Pauls@trihealth.com

S. P. Marinkovic
Department of Urology, Womens and Childrens Hospital,
Suite A220, 4540 Ambassador Caffery Blvd.,
Lafayette, LA 70508, USA

W. A. Silva
Pacific Northwest Urogynecology, PLLC,
34503 9th Ave S. Suite 330,
Federal Way, WA 98003, USA



in the treatment of erectile dysfunction [2], it remains to be
seen whether women will find it beneficial. However,
anecdotal tales of enhanced arousal and orgasm with the
device exist, suggesting positive impacts on sexuality. A
recent study showed improvements in nine subjects' quality
of sexual activity after implantation for fecal incontinence
[3]. However, this was limited by a retrospective design,
use of a nonvalidated questionnaire, and the fact that
perceived improvement may have been related to reduction
in fecal incontinence episodes. There are no published
studies that report sexual function changes in women
undergoing neuromodulation for urinary symptoms. The
purpose of this pilot study was to prospectively assess
sexual frequency and sexual function in women undergoing
Interstim® implantation for control of bladder symptoms.

Materials and methods

This is a prospective two-center study of women undergo-
ing Interstim® sacral neuromodulation for control of
bladder symptoms between December 2003 and July
2005. Patients were selected to undergo this procedure if
they had a diagnosis of urgency frequency, urge inconti-
nence, or nonobstructive urinary retention and had failed
conservative management including medications, physical
therapy, and behavioral modification. The study took place
at two sites: a private Urogynecology practice in Cincinnati,
OH (site 1), and a private Urology practice in Springfield,
IL (site 2). Interstim implantation was performed at S3 in a

two-stage procedure, with only those subjects reporting a
greater than 50% improvement proceeding to stage II. The
surgeons performing the procedure were experienced
implanters (SM, SK, MK), performing approximately one
to four procedures per month.

All patients undergoing Interstim implantation over this
period were screened for eligibility in the study. Eligible
subjects were those that considered themselves to be
sexually active before implantation, in a stable heterosexual
relationship. For this study, sexual activity was defined as
sexual fantasies or thoughts, caressing or close physical
contact, and self-stimulation or sexual intercourse. Eligible
subjects signed written informed consent, and a Female
Sexual Function Index (FSFI) was completed before their
surgery. Postoperative surveys were mailed to subjects
starting at 3 months postoperatively, and data were
collected and analyzed by investigators at site 1. If surveys
were not returned, patients were contacted by telephone and
sent repeat mailings every 2 months. One subject was lost
to follow-up until her 12-month postoperative visit; she
completed the questionnaires that day. Postoperative infor-
mation obtained included the FSFI, as well as questions
regarding subjects’ impression of bladder symptom im-
provement and whether they felt there was any impact on
their sexual function (Table 1). Patients were asked to
elaborate if they had any observations. The two sites gave
Institutional Review Board approval for the study.

The Female Sexual Function Index (FSFI) is a brief
instrument for assessment of sexual function that consists
of 19 questions. The questions are grouped and scored for

Table 1 Postoperative questionnaire What was the reason for your Interstim® implantation? 

________________________________________________________________________ 
________________________________________________________________________ 

How much have your symptoms improved since implantation? 
<10% 
11-25%
26-50%
51-75%
76-90%
>90% 

Do you think the device impacted on your sexual experiences? 
NO 
YES 

If you answered YES, can you describe this impact? 
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________ 

Please turn to the next page for the Female Sexual Function Index (FSFI)
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domains of libido, arousal, lubrication, orgasm, satisfaction,
and pain. The FSFI has been validated based on DSM IV
diagnoses of desire disorder, arousal disorder, and orgasmic
dysfunction [4, 5] and is intended for patients that have
been sexually active in the prior 4 weeks. For this research,
two questions were added to the FSFI. Question 1 asked
about frequency of sexual activity and possible barriers if
patients were not sexually active. Question 21 asked if
completing the survey made them embarrassed or uncom-
fortable. To obtain a complete FSFI score, subjects must
answer questions regarding symptoms with vaginal inter-
course or sexual contact (maximum score 36). In subjects
without any sexual contact, scores were analyzed based on
the appropriate domains only.

Statistical analysis was performed with SPSS 13.0 for
Windows (SPSS, Chicago, IL). Descriptive analysis includ-
ing means and frequencies are reported in Table 2.
Comparison between pre- and postoperative FSFI scores
was performed using Paired Samples t tests after a normal
distribution with a skewness statistic less than 3 was
confirmed. A Spearman’s rho correlation analysis was
computed between FSFI scores and urinary symptom
improvement.

Results

Thirteen patients were enrolled in the study. Two subjects
did not proceed to permanent implantation and were
therefore excluded. The mean age of subjects was 50 with
a range of 28–75. Six women (55%) were postmenopausal

with four on hormone replacement. Indications for the
procedure were urge incontinence, and urgency frequency
(Table 2). None of the subjects had fecal incontinence or
chronic pelvic pain.

Four of the 11 subjects (36%) were unable to complete
all sections of the FSFI either before or after placement.
One subject had no sexual contact before placement due to
incontinence, and this was resolved after surgery. One
subject had no sexual contact after placement due to new-
onset partner problems. Two subjects had no sexual contact
both before and after placement, one due to low desire and
the other due to pain. For these four subjects, only scores in
the domain of desire were analyzed.

Postoperative surveys were completed at a mean of
5.7 months (3–12). Three of the seven subjects (43%) felt
the device impacted on their sexual function in a positive
way (1) by decreasing urgency and (2) by increasing desire.
Number of sexual experiences in the past 4 weeks increased
significantly after the surgery in the seven subjects who
completed the FSFI (p=0.047).

FSFI domain and overall scores improved after the
procedure (Fig. 1). There was a significant increase in the
total score from 20.74 to 30.22 (p=0.002). Significant
improvements were also noted in scores for desire
(p=0.004), lubrication (p=0.005), orgasm (p=0.043), satis-
faction (p=0.007), and pain (p=0.015). The only domain
not to be affected was arousal, in which the mean scores
pre- and postoperatively were the same.

Most subjects (64%) felt the device improved their
urinary symptoms by at least 50% at time of the follow-up.
A Spearman’s rho correlation was performed between urinary
symptom improvement and FSFI scores. There were no
significant correlations between overall and FSFI domain

Fig. 1 Mean FSFI scores pre- and postoperatively. D Desire, A
arousal, L lubrication, O orgasm, S satisfaction, P pain, T total. An
asterisk indicates significance at the 0.05 level. Two asterisks indicate
significance at the 0.01 level

Table 2 Demographic information (N=11)

Characteristics Number (percentage)

Age (mean) 50±13.9
Ethnicity
Caucasian 8 (73)
African American 3 (27)
Marital status
Married 8 (73)
Unmarried (single, divorced, widowed) 3 (27)
BMI (mean) 29.5±7.8
Premenopausal 5 (45)
Postmenopausal 6 (55)
Hormone replacement 4 (66)
Smoker 6 (55)
Parity (mean) 2.1±1
Previous surgery
Hysterectomy 8 (73)
Bladder repair/anti-incontinence procedure 6 (55)
Depression 3 (27)
Indication for procedure
Urgency frequency 5 (45)
Urge incontinence 6 (55)
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scores and perceived symptom improvement at follow-up
(Table 3).

Discussion

This pilot study is the first to prospectively assess sexual
function in subjects undergoing sacral neuromodulation for
lower urinary tract dysfunction. Although the device is
designed to nonselectively stimulate the nerves at S3 and
thus may have resultant effect on all sites innervated by this
root, it is not known whether this leads to any impact on
sexual function. We demonstrated significant improvements
in sexual frequency and sexual function scores in our
subjects after Interstim® implantation.

The pudendal nerve arises from the anterior branches of
S2–S4 and is largely responsible for sensory innervation of
the perineum and clitoris [6, 7]. Indeed, anecdotal reports
exist of multiple orgasms occurring in women with nerve
stimulators implanted at S2 or above. Despite these
implantations not helping incontinence symptoms, some
of these women allegedly requested to keep their device.
These accounts have led to an interest in the development
of a nerve stimulator to treat female sexual dysfunction. We
have also encountered subjects that described enhanced
sexual sensations from standard Interstim® implantation.
Thus, it is possible that sacral neuromodulation may lead to
positive effects on the sexual response and sensation via
stimulation of the pudendal nerve.

An interesting finding of these results is that only three
subjects (43%) felt that the device impacted on their sexual
function postoperatively; however, all subjects had an
improvement in their total FSFI scores. This highlights
the benefit of using a validated questionnaire as a more
sensitive way to assess sexual function and the use of a
prospective design to reduce bias. We were also surprised
that mean arousal scores were similar after surgery, despite
improvements in all other areas including lubrication.
However, it has been previously reported that women may
be unaware of their genital response, particularly with
respect to arousal [8]. It seems that the mechanism of

arousal may be more complex, a phenomenon which is not
currently well-understood.

What remains unclear is the mechanism for the improve-
ment in sexual function seen here. While we did not
demonstrate a correlation between bladder symptom im-
provement and sexual function scores, our study is limited
by the fact that we did not have other objective criteria to
assess symptom improvement. Use of a voiding diary or
urinary quality-of-life index would have added strength to
our conclusions. Given this, it is possible that improvements
in urinary symptoms may be responsible for our documented
changes and is a potential confounder of these results.
Nevertheless, it is still interesting to note that the patient’s
subjective impression of voiding symptom improvement
was not linked to their sexual function. Thus, it is feasible
that the nerve stimulator has a positive impact on sexual
function independent of its impact on urinary symptoms.

A further limitation of this study was our small sample
size, which may have biased our results. Since many
subjects selected for Interstim® are elderly and medically
fragile, we found recruitment to be much more difficult
than initially anticipated. Moreover, our validated question-
naire only measures sexual function in those that were
active 4 weeks before the study, possibly reducing our
eligible pool. Our cohort included subjects of various ages,
demographic backgrounds, and indications for placement,
which may have affected our findings. Finally, we
acknowledge that sexual function is complex, and other
factors may have led to the improvements seen. Despite
these limitations, we feel we have presented interesting
information: sacral neuromodulation seems to improve
sexual frequency and sexual function scores in subjects
with urgency frequency and urge incontinence. Strengths of
this study are the prospective design, which limits recall
bias, as well as the use of a validated questionnaire. Further
research should focus on the recruitment of a larger sample
and should involve the use of an objective tool for urinary
symptom improvement. Other avenues for future directions
include testing the device in subjects presenting for
treatment of sexual dysfunction.

References

1. Leng WW, Chancellor MB (2005) How sacral nerve stimulation
neuromodulation works. Urol Clin North Am 32(1):11–18

2. Bernstein AJ, Peters KM (2005) Expanding indications for neuro-
modulation. Urol Clin North Am 32(1):59–63

3. Jarrett ME, Nicholls RJ, Kamm MA (2005) Effect of sacral
neuromodulation for faecal incontinence on sexual activity.
Colorectal Dis 7(5):523–525

4. Meston CM (2003) Validation of the Female Sexual Function Index
(FSFI) in women with female orgasmic disorder and in women
with hypoactive sexual desire disorder. J Sex Marital Ther 29
(1):39–46

Table 3 Correlation of urinary symptom improvement and FSFI
scores

Correlation (r) P value

Desire (N=11) 0.510 0.109
Arousal (N=7) 0.433 0.284
Lubrication (N=7) 0.050 0.906
Orgasm (N=7) 0.401 0.324
Satisfaction (N=7) 0.205 0.626
Pain (N=7) −0.605 0.112
Total score (N=7) −0.012 0.977

394 Int Urogynecol J (2007) 18:391–395



5. Rosen R, Brown C, Heiman J, Leiblum S, Meston C, Shabsigh R
et al (2000) The Female Sexual Function Index (FSFI): a
multidimensional self-report instrument for the assessment of
female sexual function. J Sex Marital Ther 26(2):191–208

6. McKenna KE (2002) The neurophysiology of female sexual
function. World J Urol 20(2):93–100

7. O’Connell HE, Sanjeevan KV, Hutson JM (2005) Anatomy of the
clitoris. J Urol 174(4 Pt 1):1189–1195

8. Basson R, McInnes R, Smith MD, Hodgson G, Koppiker N (2002)
Efficacy and safety of sildenafil citrate in women with sexual
dysfunction associated with female sexual arousal disorder. J
Womens Health Gend Based Med 11(4):367–377

Int Urogynecol J (2007) 18:391–395 395


	Effects of sacral neuromodulation on female sexual function
	Abstract
	Introduction
	Materials and methods
	Results
	Discussion
	References




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 600
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for journal articles and eBooks for online presentation. Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


