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Abstract
Introduction: The objective is to study the pregnancy outcomes and the recurrence of pelvic organ prolapse
(POP) following laparoscopic sacrocolpopexy (SCP) with uterine preservation in patients who are considering
future fertility.

Methods: This is a retrospective study in single teaching hospital. The study included six young women who
conceived spontaneously, after laparoscopic SCP. Data were retrieved from the medical records of patients
who underwent laparoscopic SCP and became pregnant after surgery.

Results: A total of six women conceived spontaneously. Two of them got pregnant twice. The total number
of pregnancies was considered to be eight. Two pregnancies ended in spontaneous miscarriages; one of
them required dilatation and curettage. Five pregnancies were carried out to term, and one pregnancy ended
by preterm delivery at 32 weeks. All the neonates were at appropriate weight as per their respective
gestational ages except the one preterm delivery, which was small for gestational age. No intraoperative
difficulties were reported during all cesarean sections. Follow-up was documented by objective assessment
for more than four years post laparoscopic SCP. No recurrent apical prolapse was found. Only one patient
had a recurrent, symptomatic, grade two cystocele that required reoperation.

Conclusion: Patients who desired fertility and presented with symptomatic high-grade POP were good
candidates for laparoscopic SCP. Our findings demonstrate the visibility of laparoscopic SCP as an effective
surgical intervention that not only levitates symptomatic POP but preserves fertility in young women.
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Introduction
Pelvic organ prolapse (POP) is a benign disorder that causes bothersome functional symptoms. Millions of
women throughout the world suffer from POP. Up to 30% of the population may be affected by POP,
according to Olsen et al. [1]. In young females with high-grade POP, preserving fertility is of paramount
importance. The pelvic organs are subjected to strain during pregnancy and childbirth, especially in those
women who currently suffer from a prolapse or are predisposed to acquiring one. Traditionally, the main
curative procedure for high-grade POP in women is a hysterectomy. Nevertheless, Pandeva et al. noted that
hysterectomy alone does not treat prolapse, which typically results from a lack of support from the cardinal
and uterosacral ligaments [2]. The minimally invasive laparoscopic sacrocolpopexy (SCP) maintains the
benefits of the abdominal SCP as the gold standard surgery for POP [3]. In terms of faster operating times,
fewer intraoperative complications, and mesh erosions, Constantini et al. and Meriwether et al. indicated
that laparoscopic SCP with uterine preservation is preferred to SCP with hysterectomy for the management
of POP [4,5]. Although SCP is a common surgical procedure for high-grade POP, there is inadequate clinical
data to support its durability throughout and after pregnancy and neonatal outcomes. The benefit of
laparoscopic SCP without hysterectomy in maintaining fertility and treating POP was underlined by this
study. Afterward, successful pregnancy and delivery were achieved. Such a procedure was not associated
with the recurrence of apical prolapse in all cases. As compared to earlier studies that have been published,
our retrospective case series has the longest follow-up period.

Materials And Methods
The regulations of King Abdullah International Medical Research Center (KAIMRC), Ministry of National
Guard - Health Affairs, were followed, and the study was approved by the Institutional Review Board of
KAIMRC, Riyadh, Saudi Arabia. Data were retrieved from the medical records of young females who
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underwent laparoscopic SCP with uterine preservation between July 2009 and December 2019 at King Abdul
Aziz Medical City, Ministry of National Guard - Health Affairs, Riyadh, Saudi Arabia. There were 36 patients
identified during this period. Six of these patients spontaneously became pregnant, and all six had cesarean
deliveries.

Patients involved in this case series underwent staging of POP by a senior urogynecologist using POP
quantification (POP-Q) scoring system. All patients included in this case series were called for clinical
assessment by our team prior to publication. All patients had pelvic ultrasounds prior to surgery. Patients
with stress urinary incontinence were not included in the urodynamic investigation if there was no clinical
suspension of voiding dysfunction. All patients either had failed conservative measures such as vaginal
pessary or declined such measures and asked to go for corrective surgery from the beginning.

Surgical technique
Laparoscopic SCP is a mesh-based procedure. Our surgical technique requires using a single (anterior)
monofilament polypropylene mesh. The mesh is shaped to look like a tuning fork (Figure 1).

FIGURE 1: Mesh type and tailing: monofilament polypropylene mesh is
used.

The procedure starts by opening the peritoneum above the sacral promontory with careful exposure of the
underlining longitudinal intervertebral ligaments. Further opening of the peritoneum is followed to arrive at
the pouch of Douglas between the right ureter and the lateral border of sigmoid colon. Decent peritoneal
mobilization is needed to cover the mesh later on without causing tension on the adjacent organs like
sigmoid colon or right ureter. Fenestrations are then made at the broad ligament above the level of the
uterine artery on each side. The anterior dissection is done to develop the vesicovaginal space (Figure 2) and
to expose the anterior vaginal wall.
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FIGURE 2: Anterior dissection to develop the vesicovaginal space.

The wider part of the mesh is then sutured to the anterior vaginal wall and cervix using nonabsorbable
ETHIBOND stitches (Ethicon, Inc., Raritan, New Jersey, United States). Five 3-0 interrupted stitches are used
to fix the mesh to the anterior vaginal wall, and two 2-0 stitches are used at the cervix level, all using
extracorporeal notes. The mesh arms are then passed through the created fenestrations in the broad
ligaments of the uterus. These two mesh arms are finally retrieved posteriorly and fixed to the sacral
promontory (Figure 3) using zero nonabsorbable ETHIBOND suture.

FIGURE 3: Final mesh fixation to the sacral promontory.

Proper tension on the mesh is made to correct the anterior and apical prolapse. It is our practice to close the
peritoneum in order to minimize direct contact of the mesh with adjacent organs, mainly the bowel. This
technique aims to correct both cystocele and apical prolapse. Rectocele repair is concomitantly done via the
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vaginal route for all patients. Mid-urethral sling is done for patients with demonstrated clinical stress
urinary incontinence.

Results
The demographic features of the patients and a summary of their pre- and post-operative data are presented
in Table 1.

Case
Age
(years)

BMI

(kg/m2)
Initial POP-Q:
Aa,Ba,Ap,Bp,C

intervention
Postop POP-Q
Aa,Ba,Ap,Bp,C  

follow-up
(months)

POP-Q post-partum:
Aa,Ba,Ap,Bp,C  

1 30 29 -1,+1,-1,+1,+2
SCP, TVTO,
RR

-3,-3,-3,-1,-7 74 -3,-3,-3,-1,-7

2 37 27 -2,+2,-1,0,+2
SCP, TVTO,
RR

-3,-1,-3,-3,-6 72 -3,-1,-3,-3,-6

3 33 26 -1,+1,-1,+1,+2 SCP, RR -3,-3,-3,-1,-6 66 -3,-3,-3,-1,-6

4 37 29 -1,+1,-1,+1,+1
SCP, TVTO,
RR

-3,-2,-3,-1,-6 56 -3,-2,-3,-1,-6

5 34 32 -1,+1,+1,+2,+1
SCP, TVTO,
RR

-3,-2,-3,-2,-6 44 -2,-0,-3,-2,-6

6 28 34 -1,+1,-1,+1,+3 SCP, RR -3,-3,-3,-2,-7 34 -3,-3,-3,-2,-7

TABLE 1: Demographic and pre- and post-operative data of patients.
POP-Q: pelvic organ prolapse quantification; RR: rectocele repair; SUI: stress urinary incontinence; TVTO: transvaginal tension-free vaginal tape obturator

Pregnancy and fetal outcomes are presented in Table 2.

Case Parity
Time till pregnancy
after SCP (years)

Intrapartum findings during Cesarian section Fetal outcome

1 5 3 Unremarkable  2.9 kg (alive)

2 5 4 Thick adhesion band on anterior uterus; blood loss of 1L 3.1 kg (alive)

3 3 5 Placenta previa, fetus with renal anomaly & anhydrominous
Preterm delivery 1.1 kg - neonatal
death at 1 week of age

4 8 1 Uterus tilted to the right at 30° 3.9 kg (alive)

5 5 4
No records of cesarean section, patient reported uneventful
cesarean section at another hospital   

3 kg (alive)

6 2 1 Unremarkable 2.3 kg (alive)

TABLE 2: Pregnancy and fetal outcome after sacrocolpopexy.
SCP: sacrocolpopexy

Four cases required a concomitant transvaginal tension-free vaginal tape obturator (TVTO). Pregnancy was
achieved at one to five years following surgery. The pregnancies were uneventful in all cases with good fetal
outcomes, except in patient 3, who developed placenta previa and fetal hydropic features. This patient was
looked after by the maternal-fetal medicine team and was planned for a preterm delivery at 31 weeks for
fetal reasons (baby weight=1.1 kg). Neonatal death occurred at one week of age. Obstetricians performed all
the cesarean sections with no reports of intraoperative difficulties or excessive bleeding.

All patients were delivered by cesarean section at our institute except case number five. She had her cesarean
section at another institute, which the patient reported being uneventful. Postpartum follow-up for these
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patients to assess POP varies between two months to five years. The degree of prolapse was evaluated using
POP-Q scoring system. A prolapse of stage 2 and above was considered a recurrence in any component
during the post-operative assessments. Only one patient had a recurrent symptomatic vaginal bulge, and her
husband reported feeling like a vaginal ring during intercourse. The vaginal assessment showed isolated
stage 2 anterior compartment prolapse. There was no mesh erosion, but the tape was perceived superficial to
the vaginal mucosa and was found to be under tension. For that, the patient underwent redo-cystocele repair
and partial (right side) resection of the TVTO tape. Postoperatively this patient remains continent for urine
with no more cystocele and improved sexual function.

During their pregnancies, none of the patients reported unusual pain that could be attributed to the tension
of the mesh in the third trimester. None of the patients showed recurrent apical prolapse either post-
operative or post-partum. No patients had recurrent or de novo stress urinary incontinence. Two patients
got pregnant twice after SCP; one of them had a miscarriage that required evacuation and curettage, and the
other one had a spontaneous complete miscarriage. All patients were asymptomatic for POP during the last
interview.

Discussion
High-grade POP is a stressful clinical condition, especially for young women seeking future pregnancy.
There are minimal data to estimate the probability of recurrent prolapse after subsequent pregnancy and
delivery. Published studies are limited to case reports and small case series, spanning multiple decades like
the Wieslander study [6]. Most experts advise patients to avoid getting pregnant after undergoing major
pelvic reconstructive surgery.

It is our practice to recommend family completion prior to having the surgery done as much as possible. The
effect of pregnancy and childbirth on the recurrence of pelvic organ prolapse is not well-reported [6]. Balsak
reported a case of vaginal birth after SCP with a favorable outcome and no recurrence of prolapse [7]. Few
other small case series recommended cesarean section as the mode of delivery. In the lack of evidence, we
decided to deliver our patients by cesarean section. Another issue that lacks evidence is how soon patients
can get pregnant after SCP. We advised our patients to delay pregnancy till at least 12 months after surgery.
One reason for this is to ensure adequate time for mesh integration to occur. Another reason is that this
duration will give us a window of time to deal with any encountered complications of surgery prior to
pregnancy.

In our study, a single surgeon consistently performed all the surgical procedures, thus eliminating
confounding biases due to operative variations. Furthermore, all patients except one were delivered in the
same institute; therefore, data on the antenatal and operative records and fetal outcomes were available.
Very few studies have previously reported pregnancy outcomes and recurrence risk of prolapse after
laparoscopic SCP [2,7-9]. Different surgical techniques have been used in each study; three studies reported
using a single mesh posterior to the cervix [2,9,10], one used anterior and posterior meshes [10], and one
used a technique similar to ours, i.e., a mesh wrapped around the cervix [8].

There isn't a set period of time for ideal follow-up that can help predict when prolapse may happen again.
Two years is the maximum post-delivery follow-up period that has been documented in the literature with
published objective evaluations [10]. In our study, we followed up with our six patients by having objective
evaluations performed over 34 to 74 months by the same surgeon. The course of pregnancy in the presence
of a mesh is another noteworthy issue. We were concerned about the constantly growing uterus and the
chance that women who had mesh implants would have unusual pelvic pain during pregnancy, which could
cause irritation and lead to premature labor. None of these worries came true.

Our results also lend weight to previously published data on pregnancy outcomes, which showed that all
patients had favorable fetal outcomes and no prenatal or intraoperative problems. Patients in one published
study received a Doppler examination to check for alterations, which was unaffected [8]. Five healthy infants
in our study were delivered at terms consistent with their gestational age. One infant was born iatrogenic
premature due to possible fetal impairment. It eventually became connected to congenital renal disease.
After one week, the newborn died. Data on three patients who had complications, free legal abortions
following SCP, were published by Emmanuel et al. [11]. In our investigation, two patients (cases three and
four) each had two pregnancies, one of which was carried to term and the other of which ended in early
miscarriage for each patient. With no difficulties, one of these two individuals needed dilatation and
curettage. So, based on these few examples, we may conclude that there is no need to worry about the
difficulty of obtaining dilatation and curettage in the future for miscarriage or other gynecological reasons.

We may infer from our short case series that laparoscopic SCP is still the preferred method for treating
women with high-grade POP, which is consistent with the findings of other research [4, 12]. Reoperation for
recurrent POP occurs seldom. POP recurrence was reported to be 4.2% following laparoscopic SCP in a
cohort study by Sato et al. [13]. The outcomes were not significantly changed by a spontaneous pregnancy
and subsequent cesarean procedure. Our study may be among the most thorough case series to evaluate
pregnancy following SCP. Our findings indicated that pregnancy and a subsequent cesarean section had
little to no impact on prolapse recurrence, and there were no negative pregnancy outcomes.
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Conclusions
For individuals with high-grade POP who want to preserve their fertility and have more children in the
future, laparoscopic SCP is a viable and reliable treatment option. Apical prolapse recurrence appears to be
negligible following SCP. Cesarean section is the preferred delivery method at this point in the clinical
evidence. Our research will enable doctors to provide young women with high-grade POP fertility choices.
To validate our findings in the future, more research with bigger sample numbers and more variety is
required.
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Arabia issued approval RC19/258/R, dated July 17, 2019. Animal subjects: All authors have confirmed that
this study did not involve animal subjects or tissue. Conflicts of interest: In compliance with the ICMJE
uniform disclosure form, all authors declare the following: Payment/services info: All authors have
declared that no financial support was received from any organization for the submitted work. Financial
relationships: All authors have declared that they have no financial relationships at present or within the
previous three years with any organizations that might have an interest in the submitted work. Other
relationships: All authors have declared that there are no other relationships or activities that could appear
to have influenced the submitted work.

References
1. Olsen AL, Smith VJ, Bergstrom JO, Colling JC, Clark AL: Epidemiology of surgically managed pelvic organ

prolapse and urinary incontinence. Obstet Gynecol. 1997, 89:501-6. 10.1016/S0029-7844(97)00058-6
2. Pandeva I, Mistry M, Fayyad A: Efficacy and pregnancy outcomes of laparoscopic single sheet mesh

sacrohysteropexy. Neurourol Urodyn. 2017, 36:787-93. 10.1002/nau.23026
3. Ganatra AM, Rozet F, Sanchez-Salas R, Barret E, Galiano M, Cathelineau X, Vallancien G: The current status

of laparoscopic sacrocolpopexy: a review. Eur Urol. 2009, 55:1089-103. 10.1016/j.eururo.2009.01.048
4. Costantini E, Brubaker L, Cervigni M, et al.: Sacrocolpopexy for pelvic organ prolapse: evidence-based

review and recommendations. Eur J Obstet Gynecol Reprod Biol. 2016, 205:60-5.
10.1016/j.ejogrb.2016.07.503

5. Meriwether KV, Antosh DD, Olivera CK, et al.: Uterine preservation vs hysterectomy in pelvic organ prolapse
surgery: a systematic review with meta-analysis and clinical practice guidelines. Am J Obstet Gynecol. 2018,
219:129-146.e2. 10.1016/j.ajog.2018.01.018

6. Wieslander CK, Weinstein MM, Handa VL, Collins SA: Pregnancy in women with prior treatments for pelvic
floor disorders. Female Pelvic Med Reconstr Surg. 2020, 26:299-305. 10.1097/SPV.0000000000000822

7. Balsak D, Eser A, Erol O, Deniz Altıntaş D, Aksin Ş: Pregnancy and vaginal delivery after sacrohysteropexy.
Case Rep Obstet Gynecol. 2015, 2015:305107. 10.1155/2015/305107

8. Jefferis H, Price N, Jackson S: Pregnancy following laparoscopic hysteropexy-a case series . Gynecol Surg.
2017, 14:16. 10.1186/s10397-017-1017-1

9. Albowitz M, Schyrba V, Bolla D, Schöning A, Hornung R: Pregnancy after a laparoscopic sacrohysteropexy: a
case report. Geburtshilfe Frauenheilkd. 2014, 74:947-9. 10.1055/s-0034-1383032

10. Lewis CM, Culligan P: Sacrohysteropexy followed by successful pregnancy and eventual reoperation for
prolapse. Int Urogynecol J. 2012, 23:957-9. 10.1007/s00192-011-1631-9

11. Barranger E, Fritel X, Pigne A: Abdominal sacrohysteropexy in young women with uterovaginal prolapse:
long-term follow-up. Am J Obstet Gynecol. 20031, 189:1245-50. 10.1067/s0002-9378(03)00665-3

12. Rahmanou P, White B, Price N, Jackson S: Laparoscopic hysteropexy: 1- to 4-year follow-up of women
postoperatively. Int Urogynecol J. 2014, 25:131-8. 10.1007/s00192-013-2209-5

13. Sato H, Otsuka S, Abe H, Tsukada S: Medium-term outcomes 2 years after laparoscopic sacrocolpopexy: a
retrospective cohort study in Japan. J Obstet Gynaecol. 2022, 42:3336-41. 10.1080/01443615.2022.2125293

2023 Alsary et al. Cureus 15(4): e37874. DOI 10.7759/cureus.37874 6 of 6

https://dx.doi.org/10.1016/S0029-7844(97)00058-6?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/S0029-7844(97)00058-6?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1002/nau.23026?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1002/nau.23026?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.eururo.2009.01.048?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.eururo.2009.01.048?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.ejogrb.2016.07.503?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.ejogrb.2016.07.503?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.ajog.2018.01.018?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.ajog.2018.01.018?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1097/SPV.0000000000000822?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1097/SPV.0000000000000822?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1155/2015/305107?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1155/2015/305107?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1186/s10397-017-1017-1?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1186/s10397-017-1017-1?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1055/s-0034-1383032?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1055/s-0034-1383032?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1007/s00192-011-1631-9?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1007/s00192-011-1631-9?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1067/s0002-9378(03)00665-3?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1067/s0002-9378(03)00665-3?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1007/s00192-013-2209-5?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1007/s00192-013-2209-5?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1080/01443615.2022.2125293?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1080/01443615.2022.2125293?utm_medium=email&utm_source=transaction

	Outcomes of Pregnancy and Recurrence of Pelvic Organ Prolapse After Laparoscopic Sacrocolpopexy With Uterine Preservation: A Retrospective Case-Series Study
	Abstract
	Introduction
	Materials And Methods
	Surgical technique
	FIGURE 1: Mesh type and tailing: monofilament polypropylene mesh is used.
	FIGURE 2: Anterior dissection to develop the vesicovaginal space.
	FIGURE 3: Final mesh fixation to the sacral promontory.


	Results
	TABLE 1: Demographic and pre- and post-operative data of patients.
	TABLE 2: Pregnancy and fetal outcome after sacrocolpopexy.

	Discussion
	Conclusions
	Additional Information
	Disclosures

	References


