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Abstract
Introduction and hypothesis Hysterectomy can be performed during sacrocolpopexy, but there are limited studies comparing the
effect of route of hysterectomy on adverse events. We hypothesized there would be no difference in adverse events or patient-
reported outcomes in women who underwent minimally invasive sacrocolpopexy with either vaginal or supracervical
hysterectomy.
Methods This was a retrospective chart review with a cross-sectional survey component sent to all consenting patients. Patients
were identified by procedure code for sacrocolpopexy and hysterectomy from January 2005 to June 2016.
Results Of the 161 subjects meeting the inclusion criteria, 116 underwent supracervical and 45 vaginal hysterectomy. Overall
incidence of perioperative adverse events was low. Vaginal hysterectomy cases were faster (276 vs. 324 min, p < 0.001) and had
higher rates of postoperative stress incontinence (22 vs. 9%, p = 0.03). Thirty-one (19%) of all subjects had recurrent prolapse; 10
(6%) underwent repeat surgery. Three (1%) subjects had a mesh exposure (no difference between groups), all treated conserva-
tively. Ninety-six (60%) subjects responded to the survey with a median follow-up of 56 (9–134) months. Ninety-one percent
(87) of respondents reported being better since surgery, and 91% (87) reported they would choose the surgery again. Twenty-
eight percent (27) reported a surgery-related complication including pain, urinary and bowel symptoms; 8% (8) reported
evaluation for recurrent prolapse symptoms, all treated conservatively; 4% (4) of respondents reported a mesh exposure.
Conclusions Incidence of adverse events is low and not different between patients undergoing minimally invasive
sacrocolpopexy with concurrent supracervical or vaginal hysterectomy. One in three patients report pelvic floor symptoms
postoperatively, but long-term satisfaction is high.

Keywords Minimally invasive hysterectomy . Patient-reported outcomes . Prolapse . Sacrocolpopexy . Vaginal hysterectomy

Introduction

Sacrocolpopexy (SCP) is considered by some to be the gold
standard surgery for vaginal apex prolapse, and now with min-
imally invasive advancements, it is often performed either

laparoscopically or robotically. Sacrocolpopexy is often per-
formed for post-hysterectomy prolapse but is also performed
for uterovaginal prolapse with concurrent hysterectomy.

Studies looking at long-term outcomes following minimally
invasive sacrocolpopexy have shown a low incidence of pro-
lapse recurrence following the procedure and a predicted inci-
dence of mesh exposure of 10% [1]. Prior work has also shown
that that adverse events afterminimally invasive sacrocolpopexy
are low even when concurrent hysterectomy is performed [2]. A
few studies have looked at the outcomes of minimally invasive
sacrocolpopexy by route of concurrent hysterectomy. Some au-
thors suggest that performing laparoscopic supracervical (versus
total) hysterectomy may reduce the risk of mesh erosion as a
portion of the mesh is sutured onto the retained cervix avoiding
attachment close to the colpotomy incision [3, 4]. Conversely,
another study showed no difference in mesh erosion or prolapse
recurrence between concurrent laparoscopic supracervical
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hysterectomy and total vaginal hysterectomy performed at the
time of sacrocolpopexy [5].

In 2014 there was a de facto change in practice patterns in
many institutions as a result of the ban placed on power
morcellation, commonly used for extraction of the uterine
specimen after minimally invasive supracervical hysterecto-
my (MI-SCH). Providers performing minimally invasive
sacrocolpopexy were left with the following options for con-
current hysterectomy: supracervical hysterectomy with ex-
traction through an extended abdominal incision with or with-
out morcellation, total laparoscopic hysterectomy, and vaginal
hysterectomy.

Differences in perioperative adverse events associated with
these routes of surgery are important, as are long-term out-
comes such as patient-reported symptoms, the incidence of
mesh erosion, and need for repeat surgery. Because the existing
data comparing vaginal hysterectomy and supracervical hys-
terectomy at the time of minimally invasive sacrocolpopexy
are mixed, providers performing these procedures do not have
enough evidence to help guide them in choosing a route for
hysterectomy. Therefore, the primary aim of this study is to
compare the incidence of perioperative adverse events after
minimally invasive sacrocolpopexy between routes of concur-
rent hysterectomy. Our secondary aim is to compare patient-
reported outcomes between the routes of hysterectomy includ-
ing patient reported outcomes between routes symptoms of
recurrence, patients’ impression of improvement, and presence
of bothersome pelvic floor symptoms. Our hypothesis was that
there would be no difference between groups.

Materials and methods

This is a retrospective cohort study with a cross-sectional sur-
vey component of all patients who underwent minimally in-
vasive sacrocolpopexywith concurrent hysterectomy between
January 1, 2005, and June 30, 2016. Institutional Review
Board approval was obtained for this study. Subjects were
identified by their Current Procedural Terminology (CPT®)
code for laparoscopic colpopexy (57425) and were included if
they underwent concurrent laparoscopic or vaginal hysterec-
tomy. The following concurrent hysterectomies were per-
formed: laparoscopic or robotic supracervical hysterectomy
(MI-SCH), laparoscopic total hysterectomy (TLH), and vagi-
nal hysterectomy (VH). Patients were also included if they
underwent concurrent prolapse and/or anti-incontinence pro-
cedures (i.e., anterior and/or posterior repair, midurethral
sling) but were excluded if they underwent concurrent non-
urogynecologic procedures (i.e., hernia repair, rectal prolapse
surgery).

Once subjects were identified, the electronic medical record
was queried for data extraction. Demographic, peri-, and post-
operative data were collected by study investigators.

Definitions of perioperative complications were determined a
priori to data collection and included intraoperative visceral
injury, readmissions and reoperations, mesh exposures, pro-
lapse recurrence, and significant postoperative complications
(listed in Table 2). Recurrent prolapse was defined as anatomic
recurrence (≥ stage 2 prolapse on physical examination) and/or
retreatment with either a pessary or surgery. Recurrence of
prolapse, urinary symptoms, andmesh exposure were assessed
objectively through the retrospective chart review and through
the subjective survey described below.

For the cross-sectional survey component of the study, a
letter describing the study was sent to all subjects who met the
above inclusion criteria. Informed consent for the survey was
obtained by offering subjects the option to call to decline
participation. Subjects who did not decline were called by
research personnel 2 weeks after the letters were mailed.
Subjects were given the option to complete the survey over
the phone, by email, or by hard copy. The survey was com-
posed of questions specific to postoperative treatments and
symptoms within each of the five following domains: pain,
bowel issues, urinary symptoms, vaginal issues, and mesh
complications. Subjects’ pelvic floor symptoms were assessed
using components of the following validated assessments: the
Patient Global Impression of Improvement scale (PGI-I) [6,
7], the Pelvic Floor Distress Inventory short form (PFDI-20)
[8], the Incontinence Severity Index (ISI) [9], and the Pelvic
Organ Prolapse/Incontinence Sexual Questionnaire (PISQ-IR)
[10]. The PGI-I responses were grouped as Bbetter,^ Bno
change,^ or Bworse^ after surgery.

Data were collected and managed using the REDCap elec-
tronic data capture tool [11]. Only three concurrent TLHs
were performed at the time of laparoscopic or robotic
sacrocolpopexy, and an a priori decision was made to exclude
these cases from the analysis. Categorical variables are pre-
sented as % (n); continuous variables are presented as mean
(±SD) or median (range). Comparisons between groups (MI-
SCH versus VH) were performed using the χ2 test for cate-
gorical variables and the Student’s t test (normal distribution)
for continuous variables. A p value ≤ 0.05 was considered
statistically significant for all analyses. Data were analyzed
using the JMP 13.0 statistical package [12].

Results

One hundred sixty-one patients met the inclusion criteria dur-
ing the study period. Of these subjects, 72% (116) underwent
concurrent MI-SCH, and 28% (45) underwent VH at the time
of minimally invasive sacrocolpopexy. Figure 1 shows the
trend in hysterectomy route over time. Prior to 2014, the ma-
jority of hysterectomies were MI-SCH. Between 2014 and
2015, the majority of hysterectomies were performed vaginal-
ly (VH). In 2015 and 2016, fewer concurrent hysterectomies
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were performed overall, and MI-SCH again became the pre-
dominant route.

Patient characteristics for all subjects are presented in
Table 1. Subjects undergoing MI-SCH were younger, less
likely to undergo posterior repair, and less likely to have stage
4 prolapse compared with the VH group. Of the subjects who
underwent VH, 93% (41) had two-layer closure of the vaginal
cuff. Attachment of the vaginal meshwas completed vaginally
in 11% (5) of the VH sacrocolpopexies, and in the remaining
cases (89%, n = 40) the mesh was attached laparoscopically.

Table 2 displays peri- and postoperative complications ob-
tained from the chart review. The MI-SCH group had longer
case times than the VH group (324 vs. 276 min, p < 0.0001).
There was no statistically significant difference between lap-
aroscopic and robotic hysterectomy case times, and both were
longer than VH cases (data not shown). Complications includ-
ing mesh exposure were rare and not different between the
routes of hysterectomy. The incidence of reported de novo
or recurrent stress urinary incontinence was 13% (21) and
was higher in the VH group (22 vs. 10%, p = 0.03). There

Fig. 1 Number of hysterectomies
at time of sacrocolpopexy by
route. MI-SCH =minimally
invasive supracervical
hysterectomy; VH = vaginal
hysterectomy; TLH= total
laparoscopic hysterectomy

Table 1 Patient characteristics
All subjects

N = 161

MI-SCH

n = 116

VH

n = 45

p value

Age, mean (± SD) 55 (± 10) 54 (± 10) 58 (± 10) 0.02*

BMI, mean (± SD) 27.3 (5.0) 27.2 (5.2) 27.5 (4.7) 0.70

Vaginal parity, median (range) 2 (0–10) 2 (0–7) 3 (0–10) 0.07

Postmenopausal, % (n) 59.0 (95) 55.2 (64) 68.9 (31) 0.11

Current tobacco use, % (n) 5.6 (9) 6.0 (7) 4.4 (2) 0.92

Preoperative prolapse stage, % (n) < 0.0001*

Stage 2 32.9 (53) 39.6 (46) 15.6 (7)

Stage 3 55.3 (89) 55.2 (64) 55.6 (25)

Stage 4 11.8 (19) 5.2 (6) 28.9 (13)

Preoperative diabetes, % (n) 3.1 (5) 2.6 (3) 4.4 (2) 0.54

Concurrent procedure, % (n)

Anterior repair 11.2 (18) 13.8 (16) 4.4 (2) 0.09

Posterior repair 60.9 (98) 55.2 (64) 75.6 (34) 0.02*

Midurethral sling 67.1 (108) 68.1 (79) 64.4 (29) 0.66

MI-SCH minimally invasive supracervical hysterectomy, VH vaginal hysterectomy, SD standard deviation, BMI
body mass index

*Statistically significant at p ≤ 0.05

Int Urogynecol J (2019) 30:649–655 651



was no difference in concurrent sling placement between the
groups (68% MI-SCH and 64% VH, p = 0.66).

Recurrent prolapse was defined as stage 2 or greater pro-
lapse or retreatment with a pessary or surgery. Recurrence oc-
curred in 19% (31) of subjects; 14% (22) had stage 2 or greater
prolapse, and 7% (12) required retreatment with surgery or a
pessary. This was not different between groups. Prolapse re-
currence was most common in the anterior compartment with
58% (14) of recurrences including this compartment. Forty-
five percent (11) of recurrences involved the posterior com-
partment, and there was a single apical recurrence (4%).
There was an increased incidence of anterior recurrence in
the MI-SCH group compared with the VH group (68 vs.
20%, p = 0.05). There was a median of 6 months of retrospec-
tive postoperative data available for subjects (range: 0–
103 months).

Figure 2 shows the response rate of the survey portion of
the study. Sixty percent (96) of subjects responded to the pro-
spective survey. Median time from index surgery to survey
was 56 (9–134) months. Respondents were more likely to be
post-menopausal (66 vs. 49%, p = 0.04); otherwise, there were

no significant differences between respondents and non-
respondents (data not shown). Table 3 shows results of the
survey. Of the 96 respondents, 91% (87) reported that they
would choose to have the surgery again, and 91% (87) report-
ed that they were better after surgery. These findings did not
differ between the hysterectomy groups. However, among re-
spondents who did not say they were better, subjects who
underwent concurrent VH were more likely to report worsen-
ing symptoms (2% vs. 0%, p = 0.02).

Of the respondents, 29% (27) reported pelvic floor symptoms
since surgery in at least one domain (pain, urinary issues, bowel
problems, vaginal issues, and/or mesh complication); 10% (17)
reported problems in two or more domains. Twelve percent (8)
of respondents reported retreatment for prolapse but all
retreatment was non-surgical. Subjects who reported retreatment
were more likely to have undergone concurrent MI-SCH than
VH, although this difference was not statistically significant (12
vs. 0%, p = 0.06). Mesh exposure was reported in four respon-
dents; all exposures were within 2 years of surgery and all oc-
curred in subjects who had undergone concurrent MI-SCH (6%

Table 2 Perioperative data by
hysterectomy type All subjects

N = 161

MI-SCH

n = 116

VH

n = 45

p value

Case time, median (range), min 303 (159–486) 324 (177–486) 276 (159–426) < 0.0001*

Perioperative complications, % (n)

Cystotomya 0.6 (1) 0 (0) 2.2 (1) 0.11

Vascular injury 0.6 (1) 0.9 (1) 0 (0) 0.53

Bowel injury 0.6 (1) 0.9 (1) 0 (0) 0.53

EBL > 500 ml 1.9 (3) 2.6 (3) 0 (0) 0.28

Conversion 1.9 (3) 2.6 (3) 0 (0) 0.28

Readmission < 30 days 2.5 (4) 1.7 (2) 4.4 (2) 0.32

Reoperation < 30 days 0.6 (1) 0 (0) 2.2 (1) 0.11

ICU admission 0 (0) 0 (0) 0 (0) –

Postoperative hematoma 0 (0) 0 (0) 0 (0) –

Wound infection 4.4 (7) 3.5 (4) 6.7 (3) 0.37

Bowel obstruction 1.2 (2) 0.9 (1) 2.2 (1) 0.48

Ileus 0 (0) 0 (0) 0 (0) –

VTE 0.6 (1) 0.9 (1) 0 (0) 0.53

Cardiac or pulmonary complication 0.6 (1) 0.9 (1) 0 (0) 0.53

UTI 4.4 (7) 5.2 (6) 2.2 (1) 0.41

Mesh exposure, % (n) 1.9 (3) 1.7 (2) 2.2 (1) 0.83

Recurrent prolapse (≥ stage 2 and/or
retreatment for prolapse), %(n)

19.3 (31) 20.7 (24) 15.6 (7) 0.46

Recurrent or de novo SUI, %(n) 13.0 (21) 9.5 (11) 22.2 (10) 0.03*

De novo UUI, %(n) 3.8 (6) 2.6 (3) 6.7 (3) 0.22

MI-SCH minimally invasive supracervical hysterectomy, VH vaginal hysterectomy, EBL estimated blood loss,
ICU intensive care unit, VTE venous thromboembolism, UTI urinary tract infection, SUI stress urinary inconti-
nence, UUI urgency urinary incontinence

*Statistically significant at p ≤ 0.05
a Cystotomy from retropubic midurethral sling trocar
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vs. 0%, p = 0.22). De novo SUI and de novo UUI were reported
in 15% (5) and 22% (10) of respondents, respectively.

Discussion

The primary objective of this study was to compare perioper-
ative adverse events after minimally invasive sacrocolpopexy
between routes of concurrent hysterectomy. Our secondary
objective was to compare patient-reported outcomes between
routes including symptoms of recurrence, impression of im-
provement, and persistent pelvic floor symptoms. We found

that concurrent VH was faster to perform, but the overall in-
cidence of peri- and postoperative complications or prolapse
recurrence after minimally invasive sacrocolpopexy was not
different between routes of hysterectomy. Over 90% of sub-
jects reported improvement after surgery. Still, nearly one
third of patients reported postoperative pelvic floor symptoms.

At our institution, a moratorium was placed on power
morcellation in 2014. As a result, practice patterns changed,
which is evident from our findings in this study. Prior to the
ban of the power morcellator, most concurrent hysterectomy
and minimally invasive sacrocolpopexy cases were performed
via the supracervical route. In 2014, hysterectomies were

Fig. 2 Results of cross-sectional
survey recruitment. TLH = total
laparoscopic hysterectomy

Table 3 Subjective outcomes
from the cross-sectional survey,
% (n)

All respondents

N = 96

MI-SCH

n = 69

TVH

n = 27

p value

Change since surgery

Better 91.6 (87) 91.2 (62) 92.6 (25) 0.02*

No change 6.3 (6) 8.8 (6) 0 (0)

Worse 2.1 (2) 0 (0) 7.4 (2)

Would have the surgery again 93.6 (87) 95.5 (63) 88.9 (24) 0.24

Any complication/problems 29.4 (27) 29.2 (19) 29.6 (8) 0.97

Pain 15.6 (15) 15.9 (11) 14.8 (4) 0.89

Bowel symptom 14.6 (14) 14.5 (10) 14.8 (4) 0.97

Urinary symptom 15.6 (15) 13.0 (9) 22.2 (6) 0.27

Vaginal symptom 1.0 (1) 1.5 (1) 0 (0) 0.53

Mesh exposure (complication) 0.6 (1) 0.9 (1) 0 (0) 0.53

Bulge symptoms 9.4 (9) 10.1 (7) 7.4 (2) 0.68

Retreatment for prolapse? 8.3 (8) 11.6 (8) 0 (0) 0.06

Surgery? 0 (0) 0 (0) 0 (0) –

Erosion/exposure of mesh 4.3 (4) 5.9 (4) 0 (0) 0.22

De novo SUI 14.7 (5) 12. 0 (3) 22.2 (2) 0.46

De novo UUI 22.2 (10) 19.4 (6) 28.6 (4) 0.49

MI-SCH minimally invasive supracervical hysterectomy, VH vaginal hysterectomy, SUI stress urinary inconti-
nence, UUI urgency urinary incontinence

*Statistically significant at p ≤ 0.05
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performed vaginally with subsequent mesh placement. In 2015,
the overall rate of concurrent hysterectomy decreased, and, in
some cases, supracervical hysterectomy was still performed but
using an alternative method to extract the specimen. At our
institution, the shift toward fewer concurrent hysterectomies
at time of minimally invasive sacrocolpopexy may be directly
related to practice pattern changes associatedwith the ban of the
morcellator. However, other influences may be at play as well,
including changing attitudes regarding uterine preservation and
a possible rise in hysteropexy procedures and/or a shift toward
choosing vaginal native tissue repairs for primary prolapse pro-
cedures and less mesh-augmented primary surgery.

We found that minimally invasive sacrocolpopexy with
supracervical hysterectomy was associated with a higher inci-
dence of prolapse recurrence than vaginal hysterectomy. This
finding has been previously reported by Myers et al. who
showed that following robotic sacrocolpopexy with either con-
current supracervical or total hysterectomy, patients who
underwent supracervical hysterectomy also had higher rates of
anatomic recurrence [13]. It is possible that mesh placement
higher on the vagina with a retained cervix may predispose
patients to recurrence in the anterior and/or posterior compart-
ments. No studies have investigated compartment-specific recur-
rence and risk factors associated with these types of recurrences,
but, theoretically, the non-mesh-augmented portion of the vagina
could be at risk for persistent or recurrent prolapse. Additionally,
it is possible that the mesh is attached more distally toward the
trigone anteriorly and rectum posteriorly during concomitant
vaginal hysterectomy as a result of more extensive dissection.

In this study, minimally invasive sacrocolpopexy with SCH
was associated with a higher incidence of mesh exposure al-
though this was also not statistically significant. This is in con-
trast to previously published work that showed an increased
incidence of mesh exposure in vaginal hysterectomy patients
compared with those who underwent supracervical hysterecto-
my. Other reports looking at mesh complications have shown no
differences between the types of hysterectomy routes [4, 5].
Similar to these previously published studies, our study could
not reach adequate power to detect a difference inmesh exposure
given this rare outcome, but our data further augment the litera-
ture on this important subject matter and may help guide clinical
decision-making and patient counseling. Overall, the incidence
of mesh exposure in our retrospective review and our cross-
sectional analysis was low, and, regarding this outcome, both
VH and MI-SCH are appropriate routes for concurrent hysterec-
tomy at the time of minimally invasive sacrocolpopexy.

Overall, our patients undergoing minimally invasive
sacrocolpopexy with hysterectomy were satisfied after sur-
gery. However, up to one third of patients reported some de-
gree of bothersome pelvic floor symptoms that were persis-
tent, recurrent, or new. This speaks to the complex nature of
pelvic floor disorders and may provide us with important in-
formation regarding counseling patients before surgery.

Patients may be advised that vaginal suspension may not re-
solve all pelvic floor symptoms and that surgery in the pelvis
may worsen underlying baseline symptoms or cause new
symptoms that may need to be addressed after surgery.

The major strength of this study is our assessment of long-
term, prospective, patient-reported outcomes, which helps to
reduce the potential of bias related to loss of follow-up.
Another strength is the number of subjects and good survey
response. The limitations of the study include those inherent
to a retrospective study design. We attempted to mitigate this
limitation by creating strict definitions for all of our outcomes
before the data collection phase of the study and utilizing thor-
ough chart reviews for each patient and not automated data
extraction. However, we recognize the ascertainment bias in
patients who did not follow-up for recurrences or complica-
tions, which is why we included the cross-sectional survey in
the study design. Another major limitation is one inherent to the
survey component of the study. It is hard to control for the
potential cognitive bias of survey respondents; therefore, some
of our results may be over- or underestimates. We also cannot
account for our non-respondents, and while we showed that
there were few differences between the respondents and non-
respondents, we cannot report on the outcomes of those patients
who did not participate in the survey portion of the study.
Lastly, there may be a limitation in the study’s generalizability
regarding mesh complication rates as the study was not
powered for this rare outcome, and the incidence of mesh ex-
posure reported in this study was significantly lower than that
reported in previous prospective analyses [1]. Interestingly, our
low incidence of mesh erosion was similar to the one reported
in a recent large European series of patients undergoing lapa-
roscopic sacrocolpopexy [14]. These lower incidences may re-
flect changes in the types of mesh and suture used over time.

In this study we found that the incidence of adverse out-
comes after minimally invasive sacrocolpopexy with concur-
rent hysterectomy was low. There were no differences in out-
comes based on route of hysterectomy. Surgeons performing
minimally invasive sacrocolpopexy for the treatment of
uterovaginal prolapse should feel confident in the outcomes
associated with both concurrent laparoscopic supracervical
hysterectomy and vaginal hysterectomy.
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