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Abstract
OBJECTIVE—To describe trends in the surgical management of female stress urinary
incontinence (SUI) in the United States from 2002 to 2007.

METHODS—As part of the Urologic Diseases of America Project, we analyzed data from a 5%
national random sample of female Medicare beneficiaries aged 65 and older. Data were obtained
from the Centers for Medicare and Medicaid Services carrier and outpatient files from 2002 to
2007. Women who were diagnosed with urinary incontinence identified by the International
Classification of Diseases, Ninth Edition (ICD-9) diagnosis codes and who underwent surgical
management identified by Current Procedural Terminology, Fourth Edition (CPT-4) procedure
codes were included in the analysis. Trends were analyzed over the 6-year period. Unweighted
procedure counts were multiplied by 20 to estimate the rate among all female Medicare
beneficiaries.

RESULTS—The total number of surgical procedures remained stable during the study period,
from 49,340 in 2002 to 49,900 in 2007. Slings were the most common procedure across all years,
which increased from 25,840 procedures in 2002 to 33,880 procedures in 2007. Injectable bulking
agents were the second most common procedure, which accounted for 14,100 procedures in 2002
but decreased to 11,320 in 2007. Procedures performed in ambulatory surgery centers and
physician offices increased, although those performed in inpatient settings declined. Hospital
outpatient procedures remained stable.

CONCLUSION—The surgical management of women with SUI shifted toward a dominance of
procedures performed in ambulatory surgery centers from 2002 to 2007, although the overall
number of procedures remained stable. Slings remained the dominant surgical procedure, followed
by injectable bulking agents, both of which are easily performed in outpatient settings.

Published guidelines recommend that women with stress urinary incontinence (SUI) who
fail conservative management should be considered for all acceptable surgical options. The
American (American Urologic Association, AUA, and American College of Obstetricians
and Gynecologists, ACOG), and European (European Association of Urology, EAU)
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guidelines consider slings, laparoscopic suspensions, and injectable bulking agents as
acceptable treatment options.1-3

The past decades have witnessed a shift in the surgical management of SUI toward a
dominance of sling procedures.4 As part of the Urologic Diseases in America Project, we
previously analyzed data from Medicare beneficiaries from 1992 to 2001 and found rapid
shifts in surgical procedures for female SUI.5 In 1992, urethropexy (Burch, Marshall-
Marchetti-Krantz) was the most commonly performed procedure. However, it was surpassed
by the sling and the suburethral bulking procedures by 2001. Similar declines were seen
with urethropexy and needle suspensions. Conversely, we demonstrated an increase in slings
from among the least commonly performed procedures in 1992 to the most commonly
performed procedure in 2001. Herein we sought to describe more recent trends in the
surgical management of SUI.

MATERIALS AND METHODS
We analyzed data from a 5% national random sample of female Medicare beneficiaries aged
65 and older as part of the Urologic Diseases of America Project.6 Data were obtained from
the Centers for Medicare and Medicaid Services carrier and outpatient files from 2002 to
2007, which comprised approximately 11 million records per year. Subjects diagnosed with
urinary incontinence identified by the International Classification of Diseases, Ninth Edition
(ICD-9) diagnosis codes were included in the analysis (See Appendix 1).

Treatment for urinary incontinence was identified using Current Procedural Terminology,
Fourth Edition (CPT-4) procedure codes and women were categorized based on their
procedure code (Appendix 1). Procedure location information was obtained from the same
outpatient files and grouped into four categories (ambulatory surgery center, hospital
outpatient, inpatient, and physician office). Unweighted procedure counts were multiplied
by 20 to estimate the rate among all female Medicare beneficiaries. Trends in surgical
management were analyzed over the 6-year period by grouping procedures by location.

RESULTS
A total of 291,180 procedures for SUI were identified during the study period. Procedure
count was estimated by multiplying the procedure count of a sample of 5% of Medicare
beneficiaries by 20. The annual number of surgical procedures remained stable, from 49,340
in 2002 to 49,900 in 2007 (Table 1). Slings were the most common procedure across all
years, which increased from 25,840 procedures in 2002 to 33,880 in 2007. The rate of slings
also increased during the study period from 5270 to 6693 per 100,000 female Medicare
beneficiaries with a primary diagnosis of urinary incontinence. Rates were reported per
100,000 female Medicare beneficiaries with a primary diagnosis of urinary incontinence.

Injectable urethral bulking agents were the second most commonly performed procedure,
although the number of procedures performed decreased from 14,100 in 2002 to 11,320 in
2007. The rate of injections also declined slightly from 2875 to 2236 procedures per
100,000. Urethropexy declined dramatically from 4340 procedures in 2002 to 820 in 2007.
Similarly, the Raz-type suspension declined from 1100 procedures in 2002 to 100 in 2007.
Hysterectomy with colpo-urethropexy remained relatively stable, at 2900 procedures in
2002 and 3100 procedures in 2007, as did laparoscopic repairs, with 680 procedures in 2002
and 560 procedures in 2007. The least common procedures were the Kelly plication, which
decreased from 140 procedures in 2002 to 80 in 2007, and the Pereyra procedure, which
decreased from 240 procedures in 2002 to 40 in 2007.
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During the study period there was an increase in procedures performed in ambulatory
surgery centers from 20,220 to 26,300 (Fig. 1). All procedures were recorded as being
performed at least once in all surgical settings during the study period except the Kelly
placation, which was not performed in physician offices. Similarly, the number of
procedures performed in physician offices increased from 3760 to 5280. Procedures
performed in inpatient settings declined from 22,900 to 15,460, and those in hospital
outpatient settings remained relatively stable, at 2460 procedures in 2002 and 2860 in 2007.

COMMENT
Our data demonstrate that although the overall number of surgical procedures performed for
SUI in female Medicare beneficiaries remained stable from 2002 to 2007, there was a shift
toward a dominance of outpatient procedures, including slings and injections. This shift is
consistent with our previous data describing the onset of this shift from 1992 to 2001 and
other data noting similar changes in other populations.5,7

Slings have become the most widely performed surgical procedure for SUI and have
demonstrated good long-term durability. After successful introduction of retropubic and
transobturator synthetic polypropylene slings, more than 35 additional slings have been
introduced into the commercial market, although most are only minor modifications of the
originals.8-10 Long-term data on the retropubic tension-free-vaginal tape (TVT; Gynecare,
Somerville, NJ) for uncomplicated SUI suggest 77%-93% of patients remain cured 10 years
after the sling placement.11,12 This compares to the Burch procedure, the previous standard
of care for SUI surgery, which has a reported 72%-94% cure rate after 10 years.13

Randomized trials comparing the two procedures demonstrate superior outcomes with the
Burch procedure14,15; however, systematic review of the literature found slings to have a
long-term cure/dry rate of 84%-96% compared with 73% for the Burch procedure.1 The
same review found success rates to vary by sling material and placement method and
concurrent prolapse repair. Retention rates requiring intervention are similar for the two
procedures (3%).1 Interestingly, the dominance of the sling procedure occurred before the
presence of level I data to support its efficacy over other procedures.

A decline in surgical procedures performed in the hospital inpatient setting has been
demonstrated for urinary incontinence and pelvic organ prolapse.16,17 This decline may be
in part because of an increase in minimally invasive treatment options and shifts in
insurance reimbursement supporting procedures in less-expensive ambulatory settings. Our
results demonstrate a continued trend from that reported in the previous decade5 and we
anticipate this trend will continue in future studies.

Among female Medicare beneficiaries, approximately 10% of those diagnosed with urinary
incontinence undergo surgical management, which remained unchanged over the past two
decades.5 The overall incidence of urinary incontinence in this population has also remained
stable at approximately 37%.18,19 This finding is somewhat surprising given the significant
increase found in the previous decade. Other groups have described an increase in the
complexity of patients presenting to care for incontinence with current patients having more
comorbidities, an increase in prior pelvic surgeries, and a greater likelihood of concomitant
prolapse.1 The discrepancy between anticipated surgery rates and those demonstrated in our
study may be because of the relatively short duration of the study period. We anticipate that
in the coming decades, as these patients become eligible for Medicare, we will see an
increase in the percentage undergoing surgical management.

Administrative data have been used in a number of studies to estimate trends in incontinence
procedures in a wide variety of clinical settings; however, we recognize that it carries
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important limitations. When de-identified administrative data are used, it is impossible to
perform complete risk adjustment and account for all possible confounding factors such as
relative difficulty of procedures, subject history, and particular preferences of individual
subjects and surgeons. An individual patient may have undergone more than one procedure,
as is common with injectable bulking agents. Another limitation is that women were
selected based on ICD-9 diagnosis and CPT-4 procedure codes that may have been
inaccurately assigned. In addition, the CPT-4 code for sling procedure (57288) encompasses
all slings, so we could not differentiate between minimally invasive synthetic slings and
classic bladder neck slings. Medicare patients are only a subset of women who suffer from
urinary incontinence, and our results may not be generalizable to the general population.

CONCLUSION
The surgical management of stress urinary incontinence among female Medicare
beneficiaries shifted toward a dominance of procedures performed in ambulatory surgery
centers from 2002 to 2007, although the overall number of procedures remained stable.
Slings remain the dominant surgical procedure, followed by injectable bulking agents, both
of which are easily performed in outpatient settings. This trend represents a continuation of
the rise in slings performed in this population over the previous reporting period
(1991-2002). Kelly and Pereyra procedures have declined with the fall in inpatient
procedures.
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Refer to Web version on PubMed Central for supplementary material.
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Figure 1.
Trends in the surgical management of stress urinary incontinence by setting. (Color version
available online.)
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