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Introduction: With the aging population, more females
will suffer from pelvic organ prolapse. Both urologists
and gynecologists perform sacrocolpopexy, but there is
no comparative study analyzing differences in provision
of care, outcomes, or patient population. We aimed
to elucidate potential differences in demographics,
outcomes, and minimally invasive surgery utilization
for SCP performed by urology and gynecology.
Methods: In our retrospective analysis, sacrocolpopex-
ies were identified using the American College of
Surgeons National Surgical Quality Improvement
Project database from 2006–2020. Pearson’s chi-square
test was performed to test trends in the utilization of
MIS in five-year blocks. Frailty was calculated using the
NSQIP modified frailty index and the revised surgical

Risk Analysis Index. Univariate analysis was performed
using Student’s t-test and Pearson’s chi-square to
compare operative parameters, frailty, demographics,
and outcomes.
Results: We identified 8944 sacrocolpopexies. Gynecol-
ogy performed 81% of cases while urology performed
the remaining 19% (p < 0.001). Between the specialties,
there were no significant differences in outcomes, minor
or major complications, or 30-day reoperations/hospital
readmissions/mortality. However, urologists tended to
care for patients who were older (65 vs. 61 years,
p < 0.001) and frailer by both frailty indices (p < 0.001).
Conclusion: Case distributions have remained stable,
with gynecologists four-fold more sacrocolpopexies,
in keeping with the larger number of practicing
gynecologists vs. urologists. There was no difference
in 30-day outcomes between both specialties. However,
urologists operated on older, more frail patients.

Key Words: health services, NSQIP, urogynecol-
ogy, patient outcomes, sacrocolpopexy

Introduction

Urogynecology and Reconstructive Pelvic Surgery
(URPS) is a co-sponsored surgical subspeciality of
urology and obstetrics and gynecology (OBGYN) that
manages pelvic floor disorders, pelvic pain, urinary
incontinence, overactive bladder and pelvic organ
prolapse (POP). Specifically, POP occurs when there is

weakness of the pelvic floor leading to descent of the
anterior, posterior, and/or apical vaginal wall. Over
1/10 women will need surgical management to treat
POP or urinary incontinence.1 Given the aging popu-
lation and a clinical paradigm shift with an emphasis
on quality of life, it is paramount that we properly
train physicians to manage this pathology.

Intervention is based on patient factors, such as
staging, comorbidities, and symptom burden, as well
as surgeon experience. Treatment of prolapse can
be performed with a transvaginal approach using a
vaginal native tissue repair or an abdominal approach
with sacrocolpopexy (SCP). Though the literature is
inconclusive, some studies suggest that SCP offers
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lower recurrence rates vs. transvaginal repair due to
increased apical support.2 Therefore, open or mini-
mally invasive surgical (MIS) SCP is considered the
gold standard for apical prolapse.3

Laparoscopic approach for SCP was first intro-
duced in the 1990s and favored due to decreased
pain, length of stay, and recovery time; however, this
technique is arduous due to the extensive suturing
requirement. Popularization of robotic surgery fur-
ther led to a growth in SCP rates.4,5 Additionally,
current urology and OBGYN residents, as well as
URPS fellows, receive formal robotics training, lead-
ing to increased comfort with the technology.6–8

Urologists and gynecologists are both trained in
basic surgical treatment of POP. Both specialties can
seek additional training through a board-certified
URPS fellowship.9,10 Despite these separate path-
ways of training available to perform SCPs, no
literature exists comparing the provision of SCPs
performed by the two specialties. Herein, we aim
to elucidate trends in patient demographics, surgical
outcomes, and utilization of MIS between special-
ties performing SCP using the American College of
Surgeons’ National Surgical Quality Improvement
Project (NSQIP) database from 2006–2020.

Study Design

Patients receiving SCP between 2006–2020 were iden-
tified using CPT codes 57425 and 57280 within the
NSQIP database. Cases were sorted by primary sur-
geon specialty (“gynecology” or “urology”) using
the “SURGSPEC” variable. Cases performed by other
specialties, such as general surgery, were excluded
from the analysis. Operative approach was deter-
mined using CPT codes, with 57280 referring to open
and 57425 referring to MIS.

Baseline demographics were compared between
the urology and gynecology cohorts. Factors com-
pared included: age, race, ethnicity, body mass index
(BMI), surgical approach, and medical comorbidities,
including diabetes mellitus, smoking status, dysp-
nea, functional status, history of chronic obstructive
pulmonary disease (COPD), congestive heart failure
(CHF), hypertension, renal failure, dialysis depen-
dence, history of disseminated cancer, chronic steroid
use, significant preoperative weight loss, or history of
bleeding disorder.

Frailty was calculated using the NSQIP modified
frailty index (mFI-5), and the revised surgical Risk
Analysis Index (RAI-rev). The mFI-5 is a previously
validated measure that assigns one point for each

of the following: non-independent functional sta-
tus, hypertension, COPD, CHF, and diabetes.11,12 The
RAI-rev is a validated measure that captures frailty
through the three following domains: sex, symptom
and health indicator components; age and cancer sta-
tus; and cognition and functional status.13,14 For both
scores, higher score indicates more frailty.

Furthermore, operative time, hospital length of
stay (LOS), and rates of 30-day minor complications,
major complications, readmissions, reoperations,
and mortality were compared. Minor complications
included urinary tract infections (UTIs), superficial
surgical site infections (SSIs), pneumonia, renal
insufficiency (rise in creatinine >2 mg/dL without
need for dialysis), and bleeding requiring transfusion
within 30 days. Major complications were defined
as 30-day instances of sepsis, deep vein thrombosis
(DVT), stroke, reintubation requirement, renal failure,
myocardial infarction (MI), pulmonary embolism
(PE), septic shock, wound dehiscence, cardiac
arrest, deep would infection, organ space infection,
hospital readmission, reoperation, or mortality. This
aligned with previously published studies describing
complications with the NSQIP database.15

Statistical analysis was performed using Student’s
t-tests or Pearson’s chi square for continuous and
categorical variables, respectively. All statistical tests
were two-tailed, and p < 0.05 was considered signif-
icant. All statistical analyses were performed using
JMP Pro 17.0 (Cary, NC, USA).

Results

Baseline demographics, comorbidities, and
patient frailty
A total of 8945 SCPs were reported to NSQIP. A
comparison of baseline demographics is detailed
in Table 1. Overall, patients undergoing SCP had
low rates of medical comorbidities, as detailed
in Table 2. However, urologists operated on older
patients (65 years vs. 61 years, p < 0.001). There
was no difference in baseline patient BMI, and there
were minor differences in patient race and ethnicity
(Table 1). Compared to gynecologists, urologists also
tended to operate on patients with significantly more
comorbidities, particularly diabetes (13.3% vs. 10.7%,
p = 0.003), hypertension (50% vs. 40%, p < 0.0001),
COPD (2.4% vs. 1.7%, p = 0.048), and bleeding dis-
orders (1.3% vs. 0.7%, p = 0.008). Urologists also
operated on patients with higher rates of ASA III
or IV classifications, indicating severe systemic dis-
ease (p < 0.001) (Table 2). Compared to gynecologists,
urologists operated on significantly frailer patients as
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TABLE 1. Comparison of baseline demographics and surgical approach of SCP
performed by gynecology vs. urology

Gynecology (n = 7216) Urology (n = 1728) p-value

Patient age (years ± SD) 60.9 ± 11.1 65.0 ± 10.2 <0.0001*
Race <0.0001*
White 5815 (81.6%) 1513 (87.6%)
Black 384 (5.3%) 77 (4.5%)
Asian 135 (1.9%) 17 (1.0%)
Other/Unknown 882 (12.2%) 121 (7.0%)

Ethnicity 0.0032*
Hispanic 596 (8.3%) 172 (10.0%)
Not hispanic 5859 (81.2%) 1341 (77.6%)
Unknown 761 (10.6%) 215 (12.4%)

Body Mass Index (BMI) 28.2 (±5.4) 28.2 (±5.2) 0.96
Total SCPs (N, %) 7216 (81%) 1728 (19%) <0.0001*
Minimally invasive 5547 (77%) 1451 (84%) <0.0001*
Open 1669 (23%) 227 (16%)

Note: * indicates statistical significance with p < 0.05.

measured by both mFI-5 (0.7 vs. 0.5, p < 0.001) and
RAI-rev (19.4 vs. 17.7, p < 0.001).

30-day outcomes and complications
A comparison of outcomes and complications
between gynecologists and urologists is detailed
in Table 3. Overall, the complication rate for SCP is
relatively low, with a minor complication rate of 5%,
a major complication rate of 4%, and nearly no 30-day
mortality (Table 3). Outcomes between urologists
and gynecologists were comparable. There was no
difference in rates of any 30-day minor complications,
major complications, readmissions, reoperations,
or mortality. There was a slightly increased rate of
DVTs in cases performed by urologists (0.4% vs.
0.1%, p = 0.03). There was no significant difference in
operative time or hospital LOS.

Trends in specialty and operative approach
performing SCP
Over the 2006–2020 period, gynecology performed
81% of SCPs (p < 0.001). With more institutions con-
tributing data to NSQIP each year, the number of
identified cases increased from 1 SCP in 2006 to 974
in 2020, peaking at 1259 in 2019. There was slow
evolution in the percentage of SCPs performed by
urologists vs. gynecologists, with urologists perform-
ing 17% of cases from 2006–2010, 18% of cases from
2011–2015, and 20% from 2016–2020 (p = 0.047). The
complete trend over time is demonstrated in Figure 1.
We identified an increase in utilization of MIS over

time, with 59% of cases from 2006–2010, 70% of cases
from 2011–2015, and 84% from 2016–2020 (p < 0.0001)
(Figure 2). Over the study period, urologists per-
formed significantly more MIS SCPs vs. gynecologists
(84% vs. 77%, p < 0.0001) (Table 1).

Discussion

Our study shows most SCPs were performed by
gynecologists compared to urologists, about 80% vs.
20%, respectively. There was a brief increase in cases
performed by gynecologists (91%) in 2011, though
this normalized by 2013; this could be explained by
sampling error from the rapid increase in institu-
tions participating in NSQIP in 2011. Census data
from 2016 showed that 937 (71%) gynecologists and
382 (29%) urologists in the United States are board-
certified in URPS.16 This is reflected in our data, as
the case distribution of SCPs leans heavily towards
gynecology.10

In 2012, the female pelvic and reconstructive
surgery fellowship was approved in response to a
urology and gynecology partnership advocating a
need to advance care for women; this was recently
redesignated as URPS.9,17 This fellowship is a unique
collaboration. There are 69 approved programs—15
urology and 54 gynecology—with uniform case log
requirements.17 The duration of fellowship training
reflects the difference in the duration of residency
programs, as urology residency is 5–6 years, while
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TABLE 2. Comparison of patient medical comorbidities and baseline patient frailty

Gynecology (n = 7216) Urology (n = 1728) p-value

Comorbidities
Diabetes 722 (10.7%) 229 (13.3%) 0.0025*
Current smoker 614 (8.5%) 131 (7.6%) 0.21
Dyspnea 220 (3.1%) 55 (3.2%) 0.77
Limited functional status 21 (0.3%) 6 (0.4%) 0.70
COPD 124 (1.7%) 42 (2.4%) 0.048*
CHF 6 (0.1%) 1 (0.1%) 0.74
Hypertension 2898 (40.2%) 858 (49.7%) <0.0001*
Dialysis dependence 6 (0.1%) 2 (0.1%) 0.68
Disseminated cancer 9 (0.1%) 2 (0.1%) 0.92
Chronic steroid use 127 (1.8%) 36 (2.1%) 0.37
Preoperative weight loss 7 (0.1%) 2 (0.1%) 0.83
Bleeding disorder 50 (0.7%) 23 (1.3%) 0.0081*
ASA classification <0.0001*
1 517 (7.2%) 84 (4.9%)
2 5034 (69.8%) 1115 (64.5%)
3+ 1660 (23.0%) 529 (30.6%)

Frailty indices (Mean ± SD)
NSQIP-mFI-5 0.53 ± 0.67 0.66 ± 0.69 <0.0001*
RAI-rev 17.7 ± 4.5 19.4 ± 4.2 <0.0001*

Note: * indicates statistical significance with p < 0.05.

OBGYN is 4 years; therefore URPS fellowship pro-
grams are 2 years for urologists and 3 years for
gynecologists.18

Despite a difference in residency training, our
data shows no significant difference in outcomes
in any of the analyzed parameters: 30-day minor
complications, major complications, readmissions,
reoperations, or mortality. The slightly increased rate
of DVTs in cases performed by urologists could
be explained by an older patient population with
more medical comorbidities. There was no signifi-
cant difference in operative time or hospital LOS.
Our data is consistent with previous literature show-
ing SCP as a widely accepted procedure with low
complication rate. One meta-analysis of robotic SCP
showed low complication rates, with cystotomy
(2.6%), wound infection (2.4%), small bowel obstruc-
tion (0.7%) enterotomy (0.3%) and post site hernia
(0.3%).19

Although our study demonstrates no significant
quality difference between specialties, this is within
the setting of urologists operating on overall frailer
and older patients. Our study shows urologists
operated on significantly frailer patients who were

four years older, had more cardiovascular and pul-
monary comorbidities, and overall reported higher
ASA scores. This finding was corroborated by an
earlier study comparing urology vs. gynecology for
sling procedures.10 The authors explained this dif-
ference as a result of likely variation in referral
pattern.10 Additionally, this may reflect a difference
in residency training between urologists and gyne-
cologists. Within OBGYN residency, providers spend
a significant amount of time learning obstetrics,
which inherently has a younger population with less
medical comorbidities. Conversely, urologic train-
ing involves more time in the operating room and
includes treatment of pathologies, such as urologic
cancers, renal disease, benign prostate hypertrophy,
and voiding dysfunction, that average toward older
and unhealthy patient populations that present to
the urology clinic and operating room. Conversely,
gynecologists may be more comfortable with vagi-
nal surgery; these procedures were not included in
our study. Importantly, obliterative treatment for pro-
lapse is common among older, frailer patients, though
NSQIP data does not allow for surgeon level compar-
isons to potentially inform this substitution effect.
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TABLE 3. Comparison of operative parameters and outcomes between gynecology and
urology

Gynecology (n = 7216) Urology (n = 1728) p-value

Minor complications 382 (5.3%) 86 (5.0%) 0.60
Superficial SSI 85 (1.2%) 22 (1.3%) 0.74
Pneumonia 21 (0.3%) 6 (0.4%) 0.70
Urinary tract infection 255 (3.5%) 50 (2.9%) 0.19
Bleeding requiring transfusion 37 (0.5%) 12 (0.7%) 0.36
Renal insufficiency 2 (0.03%) 1 (0.06%) 0.54
Major complications 251 (3.9%) 65 (4.1%) 0.82
Deep wound infection 11 (0.2%) 1 (0.1%) 0.33
Organ space SSI 34 (0.5%) 6 (0.4%) 0.49
Would dehiscence 8 (0.1%) 0 (0%) 0.17
Reintubation 7 (0.1%) 4 (0.2%) 0.15
Pulmonary embolism 15 (0.2%) 4 (0.2%) 0.85
Failure to wean ventilator 7 (0.1%) 1 (0.1%) 0.63
Renal failure 3 (0.04%) 2 (0.12%) 0.24
CVA 2 (0.03%) 2 (0.1%) 0.12
Cardiac arrest 2 (0.03%) 1 (0.1%) 0.54
Myocardial infarction 7 (0.1%) 3 (0.2%) 0.39
Deep vein thrombosis 8 (0.1%) 6 (0.4%) 0.03*
Sepsis 21 (0.3%) 4 (0.2%) 0.67
Septic shock 9 (0.1%) 2 (0.1%) 0.92
30-day readmission rate 175 (2.7%) 47 (2.9%) 0.67
30-day reoperation 105 (1.5%) 25 (1.5%) 0.98
30-day mortality 2 (0.03%) 0 (0%) 0.49
Operative time (min) 185.1 ± 80.9 186.2 ± 79.0 0.59
Hospital length of stay (days) 1.4 ± 4.5 1.5 ± 2.2 0.17

Note: * indicates statistical significance with p < 0.05.

As expected, there was an increased risk of
utilization of MIS over the study period; urolo-
gists performed particularly more SCPs via a MIS
approach compared to gynecologists (84% vs. 77%
p < 0.0001). The increased usage of MIS is likely
reflective of increased comfort with surgical robotic
technology since its introduction in the early 2000s.

Our database study has inherent limitations of
selection bias given its retrospective nature.10 Further,
the NSQIP database offers a national spread of data,
though not all hospitals are included and this may
not be a representative national sample. Additionally,
we are limited by the variables collected and accuracy
of data abstraction. Further, the data only provides
the surgical specialty for the designated primary
surgeon, though there are often joint cases where a

gynecologist performs hysterectomy while a urolo-
gist performs SCP. The data provided does not stratify
based on accredited URPS surgeons vs. providers
who simply incorporate URPS into their practice.
This would be a helpful variable to analyze in future
studies of the impact of accreditation and specialty on
safety and outcomes. Additionally, NSQIP does not
stratify based on POP stage or reintervention cases.
Within the parameters of the utilized database, we
analyzed short-term complications within 30 days,
but our analysis did not include long-term complica-
tions, clinical recurrence, or reintervention rates.

Overall, the large, national-level data we present
over a 15-year course demonstrates helpful trends in
SCP performance by gynecologists and urologists. To
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FIGURE 1. Percentage of SCPs performed by urologists and gynecologists over time. Width of bar is proportional
to the total number of cases performed in year

FIGURE 2. Percentage of SCPs performed by open or minimally invasive approach reflecting adaptation over
time. Width of bar is proportional to the total number of cases performed in year
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our knowledge, this is the first analysis of SCP eval-
uating patient demographics, surgical outcomes, and
the utilization of MIS approaches in the 21st century.

Conclusions

The division of cases with urologists performing
roughly 20% of SCPs and gynecologists performing
roughly 80% of SCPs has mostly remained sta-
ble. From 2006–2020 there was an upward trend in
increased utilization of MIS approach for SCP. Our
results show no difference in 30-day surgical out-
comes for SCPs performed by urologists compared to
gynecologists. However, urologists tend to perform
more minimally invasive procedures and operate on
older, more frail patients, highlighting the differences
in practice patterns between the two specialties.
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