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Abstract
Introduction and hypothesis The aim of this study was to compare the outcomes in women who underwent laparoscopic
sacrocolpopexy (LSC) with or without hysterectomy for pelvic organ prolapse (POP).
Methods This was a single-centre prospective study. We included women with symptomatic POP (III–IV stage) who underwent
LSC with or without hysterectomy. The preoperative evaluation included a history, clinical examination and urodynamic test; all
patients completed FSFI, UDI-6 and IIQ-7 questionnaires. They were followed up at 1, 3, 6 and 12months after surgery and then
annually thereafter with the same preoperative flow chart. At the last visit, they also completed the PGI-I questionnaire.
Results Between 2012 and 2016, a total of 136 patients with POP were included (82 in the LSC with hysterectomy group and 54
in the hysteropexy group). At a median follow-up of 65.3 months (36–84 months), there were improvements in the anatomical
and functional outcomes of both groups without differences between the two approaches. The apical success rate was 100% in all
women, without recurrence in either group; the anterior and posterior success rates of hysterectomy were higher than those of
uterine preservation.
Conclusion This study showed that there were no differences in the anatomical and functional outcomes between LSC with or
without hysterectomy for POP.

Keywords Sacrocolpopexy . Laparoscopic sacrocolpopexy . Uterine preservation . Hysterectomy . Hysteropexy . Pelvic organ
prolapse

Introduction

In previous years, the surgical treatment for pelvic organ pro-
lapse (POP), in particular uterine prolapse, has been pelvic
support correction by hysterectomy. Although the current
trend is changing, whether the uterus should be preserved is
still under debate for reasons related to the surgeon, the pa-
tient, and the organ itself. The literature is limited and full of
contradictions, which does not help surgeons make this deci-
sion. Few studies have compared abdominal hysterectomy
and abdominal hysteropexy [1–4], and only two have used
laparoscopic approaches [4, 5]. These studies had short

follow-up periods; of these studies, one was a retrospective
study [4], and the author of the other study performed subtotal
hysterectomy [5]. The majority of studies compared vaginal
hysteropexy and vaginal hysterectomy [6–11] or the abdomi-
nal and vaginal routes [12].

The aim of this study was to compare the long-term ana-
tomical and functional outcomes of laparoscopic hysterecto-
my with sacrocolpopexy (LHYSP) with those of laparoscopic
hysteropexy (LHSP).

Materials and methods

This single-centre prospective series included women who
underwent laparoscopic hysterectomy with sacrocolpopexy
(LHYSP) and laparoscopic hysteropexy (LHSP) for symp-
tomatic pelvic organ prolapse.

The inclusion criteria were symptomatic POP stage >II
according to the Pelvic Organ Prolapse-Quantification (POP-
Q) system, no post-menopausal bleeding, no previous cervical
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intraepithelial neoplasia, and a minimum of 48 months’ follow-
up. The exclusion criteria were malignant or benign uterine
lesions, pregnancy or lactation. All women without uterine dis-
ease were offered the chance of uterine preservation after care-
ful counselling. The preoperative evaluation included a medical
and urogynaecological history, a clinical examination and
urodynamic testing. Urinary symptoms, anorectal dysfunction
symptoms and sexual dysfunctions were diagnosed according
to current recommendations [13] and were evaluated both pre-
operatively and during the follow-up. The patients preopera-
tively completed the self-administered Urinary Distress
Inventory Short Form (UDI-6) [14], the Incontinence Impact
Questionnaire–Short Form (IIQ-7) [15] for urinary symptoms
and the Female Sexual Function IndexQuestionnaire (FSFI) for
sexual dysfunction [16]. All surgical procedures were per-
formed by two senior surgeons (E.C., A.Z.), with surgical tech-
niques and meshes that have been described in our previous
studies [17, 18].

The patient was placed in the gynaecological position; we
used a primary umbilical 12-mm trocar for the 0-degree scope,
a 10-mm trocar medial to the superior anterior iliac spine in the
dominant hand, another 5-mm trocar medial to the superior
anterior iliac spine on the other side and a 5-mm trocar halfway
between the symphysis and the umbilicus [17]. The anterior
vaginal wall was prepared up to the bladder neck, whereas the
posterior vaginal wall was dissected down to the level of the
levator ani. Two rectangular polypropylene meshes were at-
tached to the anterior and posterior vaginal walls using four
absorbable sutures. The tails of both meshes were fixed to the
sacral promontory with a non-absorbable polypropylene su-
ture. The peritoneal incision was reapproximated with a run-
ning absorbable suture [17, 18]. When hysteropexy was per-
formed, the anterior mesh was a Y-shaped patch that was at-
tached along the anterior vaginal wall. The right and left edges
of the Y-shaped mesh were passed through the round liga-
ments, and the peritoneum was closed over the mesh [17].

All patients underwent check-ups at 1, 3, 6 and 12 months
postoperatively and then annually thereafter, with the same
preoperative protocol, except for urodynamic testing. At the
last visit, the patients completed self-administered UDI-6, IIQ-
7, FSFI and Patient Global Impression of Improvement (PGI-
I) questionnaires [19]. Anatomical success was defined as
prolapse stage <II in all compartments, point C/D ≤5 and a
total vaginal length of at least 7 cm. Failure to correct normal
support (stage 0 or I) was considered persistent prolapse, and
return to a higher stage following the initial correction was
considered prolapse recurrence.

Surgical complications were recorded according to the
Clavien–Dindo classification [20]. All data were collected
and recorded in our database throughout the entire follow-up
period. The local ethics committee approved the study, and the
patients signed informed consent documents. Statistical anal-
ysis was performed using the non-parametric Mann–Whitney

U test for the analysis of continuous variables and the Chi-
squared test for categorical data. All calculations were per-
formed using IBM-SPSS® version 22.0 (IBM, Armonk, NY,
USA). A two-sided p value <0.05 was considered significant.

Results

Between January 2012 and January 2016, 139 patients with
symptomatic stage >II urogenital POP according to the POP-
Q classification underwent sacrocolpopexy in our tertiary
urogynaecological centre. Eighty-four women underwent hys-
terectomy, and 55 chose hysteropexy. Three patients (2 in the
LHYSP group and 1 in the LHSP group) were lost to follow-
up; thus, a total of 136 patients were included in the study. The
demographic and clinical characteristics of the patients includ-
ed in the hysterectomy group (LHYSP) and hysteropexy
group (LHSP) are shown in Table 1. The statistical analysis
demonstrated that the women who elected for hysteropexy
were younger, were more sexually active, and had less sexual
dysfunction than the women who underwent hysterectomy.

Ninety-two percent of women in the LHYSP group were in
the menopause. No differences emerged regarding POP,
voiding and storage symptoms between the groups.

At a median follow-up of 65.3 months (range 36 to
84 months), the clinical evaluation showed good anatomical
correction in both groups (Table 2), with no differences be-
tween the LHYSP and LHSP groups. No patients had apical
recurrence, and there was a 100% cure rate in both groups.
Among the 54 patients in the LHSP group, 4 and 3 patients
(7.4% and 5.5%) had asymptomatic anterior and posterior
persistence (stage II), respectively. In the LHYSP group, there
were three (3.6%) and two (2.4%) cases of asymptomatic
stage II persistence in the anterior and posterior compart-
ments, respectively. None of these patients underwent reoper-
ation. None of the women in either group had anterior or
posterior prolapse recurrence.

Table 3 shows the functional results, which demonstrate
that all symptoms significantly improved postoperatively,
with no differences between the two groups.

During the long-term follow-up, there was 1 patient with de
novo voiding symptoms and 2 patients with de novo storage
symptoms in the LHYSP group, both of whom improved
spontaneously. In contrast, in the LHSP group, there were 2
cases of de novo storage symptoms, which were resolved with
anticholinergic therapy, although there were 0 cases of de
novo voiding symptoms.

Stress urinary incontinence disappeared in 21 (54%) and 15
women (65%) in the LHYSP and LHSP groups respectively.
Three cases of de novo SUI developed in each group, and
these patients consequently underwent anti-incontinence sur-
gery (tension-free vaginal tape).

2070 Int Urogynecol J (2020) 31:2069–2074



Urgency urinary incontinence disappeared in 8 (72.7%)
patients in the LHYSP group and 13 (86.6%) patients in the
LHSP group, with no differences between the groups. There
were no patients with de novo urinary incontinence in either
group.

Furthermore, the IIQ-7, UDI-6 and FSFI scores significant-
ly improved in both groups (Table 4).

Regarding patient satisfaction with the operation, the PGI-I
scores did not differ between the LHYSP and LHSP groups.
The percentages of patients reporting that they were “very
much better” or “much better” after the operation were 95%
in the LHYSP group and 96% in the LHSP group.

According to the Clavien–Dindo classification, there were
two cases of grade I complications (nausea and vomiting) in
both groups; there were 5 blood transfusions (grade II) in the
LHYSP group, and 1 patient with atrial fibrillation (grade II)
and 2 with blood transfusions (grade II) in the LHSP group. In
the LHYSP group, there were 9 grade III complications (1
laparocele, 1 ureteral stricture, 1 subcutaneous haematoma
and 6 mesh exposures). In the LHSP group, there were 4

complications that required surgical intervention (1
laparocele, 1 stenosis of the sigmoid colon and 2 vaginal mesh
exposures). In both groups, the mesh exposure cases were
recorded at 12 and 24 months after surgery, and all patients
were asymptomatic and did not require treatment. None of the
patients had pain or further complications after mesh revision.
There were no grade IVor V complications.

All 54 patients in the LHSP group complied with the on-
cological surveillance guidelines, undergoing annual ultra-
sound examinations and cervical smears; in 1 patient, evi-
dence of endometrial cancer was found, and this patient was
surgically treated.

Discussion

Uterine preservation has always been a highly controversial
issue for POP surgery. There are multiple reasons for under-
going uterine-sparing surgery, such as to retain femininity and
require a minimally invasive surgery; however, the reasons for

Table 1 Clinical and
demographic preoperative data of
the study population

Parameters LHYSP LHSP p

n 82 54

Age (years), mean ± SD 64.8 ± 6.8 56.9 ± 9.2 0.001

Parity, median (range) 2 (1–7) 2 (1–5) 0.429

BMI (kg/m2), median (range) 24.9 (19.53–36.7) 24.4 (18.8–37.6) 0.028

Menopause, n (%) 76 (92.7) 37 (68.5) 0.001

Previous POP surgery, n (%) 8 (9.8) 1 (2) 0.08

Constipation, n (%) 32 (39) 23 (42.6) 0.7

Urinary incontinence, n (%) 39 (47.6) 23 (42.6) 0.6

Previous urinary tract infection, n (%) 17 (20.7) 8 (14.8) 0.5

Anxiety–depression syndrome, n (%) 16 (19.5) 12 (22.2) 0.8

Hypertension, n (%) 43 (51.2) 12 (22.2) 0.001

Hypothyroidism, n (%) 15 (18.3) 9 (16.6) 0.4

Diabetes, n (%) 6 (7.3) 1 (2) 0.2

Nocturia, n (%) 26 (31.7) 11 (20.4) 0.1

Sexually active, n (%) 41 (50) 36 (66.7) 0.05

Sexual disturbances, n (%) 31 (37.8) 19 (35.2) 0.7

75.6 of those sexually active 52.8 of those sexually active 0.001

Voiding symptoms, n (%) 69 (84.1) 49 (90.7) 0.2

Storage symptoms, n (%) 60 (75) 37 (68.5) 0.5

LHYSP laparoscopic hysterectomy with sacrocolpopexy, LHSP laparoscopic hysteropexy

Table 2 Anatomical outcomes in the laparoscopic hysterectomy with sacrocolpopexy (LHYSP) group and the hysteropexy (HSP) group

Parameters Aa pre Ap pre Ba pre Bp pre c/d pre Aa post Ap post Ba post Bp post c/d post

LHYSP 0.9 ± 1.61 3.4 ± 2.06 3.5 ± 2.3 1.1 ± 1.88 2.1 ± 2.75 −1.5 ± 1.16 −2.3 ± 0.87 −2.3 ± −0.9 −2.5 ± 0.63 −7.8 ± 1.3
HSP 1.4 ± 1.46 3.6 ± 1.77 3.7 ± 1.6 0.9 ± 2.0 3.1 ± 1.41 −1.4 ± 1.14 −2.1 ± 0.84 −2.4 ± 0.76 −2.5 ± 0.9 −7.2 ± 1.06
p value 0.12 0.53 0.54 0.57 0.09 0.45 0.05 0.97 0.95 0.06
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undergoing a hysterectomy can also vary, such as to eliminate
an unnecessary organ in postmenopausal women, to prevent
recurrences and to avoid an eventual second surgery for pre-
vious uterine mesh placement. In the literature, there has been
only one study that compared laparoscopic hysteropexy with
laparoscopic hysterectomy and sacrocolpopexy, and the
follow-up was short (median follow-up 33 months) [4].

Our study showed that in the LHSP group, after 5 years, the
central prolapse was corrected in 100% of patients, whereas
the success rates for the anterior and posterior vaginal com-
partments were 92.6% and 94.5% respectively. In the LHYSP
group, the success rates were 100% for all cases and 96.4%
and 97.6% for the anterior and posterior compartments respec-
tively. The time trends were the same for both groups during
5 years of follow-up, without statistically significant differ-
ences. There were no recurrences. These results were also
confirmed in our previous study with an abdominal approach
[1]. In the HYSP group, we showed that 4 years after abdom-
inal surgery, the success rates were 100% for the central com-
partment, 97.3% for the anterior compartment and 84.21% for
the posterior compartment [1]. In the HSP group, the prolapse
correction rates were 100%, 85.2% and 91.1% in the central,
anterior and posterior compartments respectively [1]. The ab-
dominal technique and the laparoscopic approach were the
same.

The HSP group had the highest anterior persistence rate in
all our studies, which can be explained by the technical diffi-
culty of dissecting the anterior vaginal wall during uterus-
sparing surgery, although the uterus was fixed to the abdom-
inal wall with a straight needle. The persistence rate in the
posterior compartment was lower than that in the anterior

compartment, probably because of easier dissection of the
posterior vaginal wall than of the anterior wall with the lapa-
roscopic approach [17, 21]. Although our laparoscopic tech-
nique for dissecting the anterior and posterior vaginal wall and
fixing the mesh on the vaginal wall were very different from
other techniques presently described in the literature [1, 4], the
anatomical success rates and recurrence rates of comparable
studies were not similar.

After a median follow-up of 33 months, Pan et al. showed
an anatomical success rate of 72.3% in the LHSP group versus
88.2% in the LHYSP group [4], with no difference between
the two routes; in their study, there was a recurrence rate of
15% in the vaginal vault after LHSP (p = 0.02) [4]. The pa-
tients were treated using vaginal hysterectomy or with a pes-
sary. The difference may be explained by the different ana-
tomical characteristics of the patients or in particular, by the
different definitions of success rates used in the two studies.
Pan et al. defined an anatomical cure as a prolapse below stage
I (all vaginal sites ≥3 cm above the hymenal ring), whereas we
defined success as a prolapse below stage II.

The functional outcomes were good in both groups, with
no significant differences, as shown by the scores. Good post-
operative functional outcomes and improved sexual symp-
toms were also confirmed after the abdominal approach. In
our previous study, 94% of patients resolved the symptoms
after HYSP, and 71.4% after HSP [1]. However, in the study
by Pan et al., the symptomatic score (PFDI-20, PFIQ-7) after
LHYSPwas better than that after LHSP (t = 2.40, p = 0.02; t =
2.34, p = 0.02). The authors speculated that this difference was
probably due to more subjective discomfort, especially in the
lumbosacral region and hypogastrium, and to an increase in

Table 3 Functional outcomes in the LHYSP group and the HSP group

Parameters LHYSP pre LHYSP post p value LHSP pre LHSP post p value p value LHYSP
vs LHSP post

Voiding symptoms, n (%) 69 (84.1) 2 (2.5) <0.0001 49 (90.7) 1 (1.9) <0.0001 0.82

Storage symptoms, n (%) 60 (75) 7 (8.6) <0.0001 37 (68.5) 6 (11.1) <0.0001 0.61

Stress urinary incontinence, n (%) 39 (47.6) 21 (25.6) <0.0001 23 (42.6) 11 (20.4) 0.001 0.48

Urgency urinary incontinence, n (%) 11 (13.4) 3 (3.6) 0.001 15 (27.7) 2 (13.2) <0.0001 0.99

Sexually active, n (%) 41 (50) 53 (64.6) <0.0001 36 (66.7) 42 (77.8) <0.0001 0.10

Sexual disturbance, n (%) 31 (37.8) 3 (3.7) <0.0001 19 (35.2) 1 (1.9) <0.0001 0.54

Constipation, n (%) 32 (39) 10 (12.2) <0.0001 23 (42.6) 8 (14.8) <0.0001 0.7

Table 4 Preoperative and postoperative scores in both groups

Questionnaires LHYSP LHSP p value LHYSP LHSP p value
Preoperative Preoperative Postoperative Postoperative

FSFI score (median, range) 3 (1.3–19.4) 4.2 (1.2–33.1) 0.063 26.4 (14–31) 23 (3–34) 0.098

IIQ7 score (median, range) 8 (0–22) 7 (0–16) 0.705 0 (0–13) 0 (0–13) 0.259

UDI 6 score (median, range) 7 (0–15) 8 (0–14) 0.651 0 (0–12) 0 (0–14) 0.25
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anxiety about recurrent uterine prolapse in the LHSP group
[4].

The success rate of treating urinary incontinence was high
in both groups and did not differ between groups; however,
the study conducted by Pan et al. did not explore this param-
eter [4]. In our study, only 3.7% (LHYSP) and 1.9% (LHSP)
of patients have persistent sexual symptoms after surgery. This
result was emphasized by improved FSFI scores.

Pan et al. used the PISQ score to evaluate sexual func-
tion [4]. The score was better in the LHYSP cohort than in
the LHSP group, but the difference was not statistically
significant (t = −0.03, p = 0.98). Women in the LHYSP
group were more sexually active (41 vs 36 in LHSP), al-
though they were older, than those in the LHSP group
(64.8 ± 6.8 vs 56.9 ± 9.2 years). We believe that this find-
ing is only circumstantial; in fact, if we consider the pro-
portion of sexually active women in each group, the pro-
portion is higher in the group who underwent hysteropexy
(50% vs 66.7%%), but the difference between the two
groups is not significant (p = 0.05). Age can negatively
affect sexual activity, but it is not the only factor: personal
attitude, a younger or active partner and lifestyle can affect
female sexual function. In addition, 22% of the patients in
group II had anxiety and depression, which could affect the
sexual activity of these women more than age.

After hysterectomy during POP repair, the vaginal length is
shorter; however, this does not necessarily result in reduced
sexual activity. Many studies have also shown that following
vaginal hysterectomy, there is no decline in sexual function.

Siddiqui et al. [22] showed that after colporrhaphy without
hysterectomy, the vaginal length was shorter, with a higher
frequency of dyspareunia than after colporrhaphy with hyster-
ectomy. However, no significant differences in postoperative
sexual function were observed between the two groups.
Similar results were also shown by De La Cruz et al. [23] in
a retrospective study. In this study, the vaginal length was
shorter after vaginal hysterectomy with uterosacral ligament
suspension than after robotic-assisted hysterectomy with
colpopexy, but sexual function did not differ between the
two groups. This can be explained by the improved vaginal
bulging symptoms after POP repair, as these symptoms are
known to have a negative impact on sexual activity. In the
present study, it is important to consider the long-term fol-
low-up and the physiological ageing of women to explain
the decrease in sexual activity during the follow-up.

The vaginal mesh exposure rate was low after both tech-
niques, although the rate was higher after LHYSP than after
LHSP. All patients were asymptomatic and were managed
expectantly [24]. This result was confirmed in the literature,
in which the risk of vaginal mesh exposure was significantly
increased after total hysterectomy with concomitant
sacrocolpopexy (8.6%); in contrast, the rate was 2.2% in those
with previous hysterectomy [25–27]. In our previous

experience, the rate of vaginal mesh exposure was 7.8% after
HYSP and 0% after HSP [1]. Pan et al. did not experience
vaginal mesh exposure in their two groups [4].

Regarding the other complications, we performed five
blood transfusions in the LHYSP group and two blood trans-
fusions in the LHSP group. Our results are from comparing
two abdominal techniques. In the literature, there are no stud-
ies that compare the perioperative data among abdominal ap-
proaches; however, the trend was similar in comparisons of
other approaches. In fact, de Oliveira et al. [28], in a system-
atic review and meta-analysis on hysteropexy versus hyster-
ectomy in the surgical treatment of uterine prolapse, showed
that three studies (vaginal hysteropexy versus vaginal hyster-
ectomy without mesh; vaginal hysteropexy versus vaginal
hysterectomy with mesh; abdominal hysteropexy versus vag-
inal hysterectomy without mesh) evaluated intraoperative
blood loss in a total of 223 procedures. Overall, the pooled
data showed that the volume of blood loss was lower with
hysteropexy than with hysterectomy (MD −60.42, 95% CI
−71.31 to −49.53; p < 0.00001).

The strengths of our study include the long-term follow-up
and an adequate sample size. To our knowledge, this is the
only prospective study that compares LHYSP with LHSP.

The weaknesses of this study include the fact that it is a
prospective study without randomisation. It is difficult to
blind the patients to hysterectomy and uterine preservation
for randomisation. Preservation of the uterus, given that
the uterus is healthy, should be the patient’s choice, and
correct counselling must be provided to the patient, along
with the option to change her mind even on the day of the
intervention. Finally, the women must be aware that they
will need to undergo necessary checks over time if the
uterus is preserved. Sometimes the patient does not under-
stand these concepts well and needs several explanations.
Furthermore, in this study, counselling was conducted
based on our previous results. In our previous trial, we
showed that sacrocolpopexy with hysterectomy or
hysteropexy had similar results in terms of prolapse reso-
lution, urodynamic outcomes, improved voiding and sex-
ual dysfunctions [1]. Based on these findings, the patients
can choose which method they prefer.

In conclusion, the long-term results regarding prolapse res-
olution, functional outcomes and global patient satisfaction
were excellent after both surgical techniques. Therefore, the
choice of uterine preservation depends on the technical ability
of the surgeon, the presence of uterine diseases and the desires
of the patient. In fact, deciding to undergo hysterectomy is a
difficult decision for any woman, especially those who are
sexually active or have a body image centred upon the uterus.
Women should be informed of the surgical procedure and then
carefully counselled on the available options to make the de-
cision that is right for them, taking into consideration their
desires and expectations.
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