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ABSTRACT

Objectives: The aim of the study is to evaluate the safety and feasibility of using a nonabsorbable suture instead of syn-
thetic mesh in laparoscopic pectopexy.

Material and methods: Women diagnosed with symptomatic Pelvic Organ Prolapse Quantification (POP-Q) stage IlI
and IV vaginal vault prolapse were included in this study. A 30-mm needle armed with a 0 polypropylene monofilament
suture was used instead of synthetic mesh. Preoperative outcomes, suture-related complications and recurrence were
analyzed. Anatomical success was defined according to the POP-Q, patient quality of life was assessed using the Prolapse
Quality of Life Questionnaire (P-QOL).

Results: A total of 26 women underwent LSP. The median age was 60 years. The median operating time was 61 min-
utes. The median estimated blood loss was 90 mL. There were no recorded intraoperative complications. The mean pain
assessment 24 hours later with VAS score was 2 (range 0-10). The median length of hospital stay was 2 nights (range
1-3 nights). No patient developed recurrence or de novo prolapse in the median follow-up period of 6 months. Neither
suture erosion, infection, nor suture sensation by the partner were detected. All variables of POP-Q points significantly
improved after surgery (p < 0.05). Significant improvement was observed in each score of the P-QOL (p = 0.003 for
sleep/energy score, p < 0.0001 for all other scores).

Conclusions: Polypropylene suture represents a reliable and feasible alternative to synthetic mesh in laparoscopic pec-
topexy for vault prolapse. Further multicentric, prospective studies with long-term follow-up are required to integrate
this technique into standard practice.
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INTRODUCTION increasing life expectancy, the prevalence and surgical

Pelvic organ prolapse (POP) adversely affects women'’s intervention rates of POP are projected to rise signifi-

quality of life. Surgery is the main treatment method for pel- cantly within the next 20-40 years [3]. When the cervix

vic organ prolapse quantification (POP-Q) stage > Il cases descends to = —3 cm beyond the hymen or the vaginal

or who didn’t benefit from conservative methods [1]. vault to > —4 c¢m, an apical prolapse is considered [4].

1.5-1.8 per 1,000 women undergo surgery for POP and Apical support is essential in ensuring the positions of
it peaks in the sixth decade of life [2]. However, with the pelvic organs.
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Sacrocolpopexy is the current gold standard method
for the treatment of apical prolapse with a long-term low
recurrence rate [5]. However, it has technical challenges as
it requires dissection of the promontorium with the risk of
damaging presacral nerves and vessels. In addition, place-
ment of mesh adjacent to the colon can lead to de novo
defecation problems. Also, both laparoscopic dissection
and mesh fixation in the deep pelvic area require a pro-
longed stay in the Trendelenburg position, which may fur-
ther compromise the patient’s hemodynamics [6]. For these
reasons, a wide variety of methods and modifications have
been applied over the last two decades. Among these, the
most popular alternative to sacrocolpopexy is laparoscopic
pectopexy [7].

In laparoscopic pectopexy, the mesh suspends the cer-
vix or vaginal vault symmetrically in the natural pathway
of round ligaments [7]. The synthetic mesh is anchored
between the cervix or vaginal vault and pectineal ligaments
bilaterally instead of the anterior longitudinal ligaments of
the sacrum [7]. It is especially preferred in obese women
because the fatty enlarged mesocolon makes the dissection
of the sacrum more challenging [7]. In addition, this pro-
cedure is presumed to have fewer complications because
the surgical field is limited to the anterior pelvis; far from the
sigmoid colon, hypogastric nerves as well as ureters [7].
However, similar to sacrocolpopexy, synthetic mesh is
used in pectopexy. Mesh-related complications including
infection, visceral adherence, and exposure or erosion of
the mesh by adjacent organs are the main problems [8].
The ongoing debate regarding mesh use and the ban on
transvaginal mesh has encouraged research into mesh-free
alternatives [9, 10].

The present study aims to introduce a novel laparo-
scopic meshless pectopexy technique to eliminate the risk
of mesh-related complications.

MATERIAL AND METHODS

Women diagnosed with symptomatic Pelvic Organ Pro-
lapse Quantification (POP-Q) stage Il and IV vaginal vault
prolapse who underwent laparoscopic suture pectopexy
(LSP) between September 2023 and September 2024 were
included in this study. Women with a history of surgery
for vault prolapse, pelvic radiotherapy, a diagnosis of any
intraabdominal malignancy, rectovaginal endometrio-
sis and those who were not appropriate for laparoscopic
surgery were excluded. Ethical approval was granted by
the Institutional Review Board of Kiitahya Health Sciences
University (Approval No: E-41997688-050.99-173615). This
study was conducted in accordance with the principles out-
lined in the Declaration of Helsinki. After obtaining written
informed consent, all patients were enrolled in the study.

Patient demographics, operative time (beginning with
the first skin incision and ending with the final closure
of the incision), estimated blood loss, hospitalization, and
short-term and long-term complications were documented
from hospital files. Patients were examined in both stand-
ing and sitting positions. All women underwent a prolapse
reduction cough stress test for preoperative evaluation of
occult stress urinary incontinence (SUI). Urodynamic studies
were performed in women with complicated stress urinary
incontinence. Follow-up visits were scheduled at 1 week,
6 weeks, and 6 months, and annually thereafter. Patients
were examined via the Valsalva maneuver at each visit, and
objective recurrence was recorded as stage > Il vault pro-
lapse according to the POP-Q system. The Prolapse Quality
of Life Questionnaire (P-QOL) was used to assess the qual-
ity of life of the patients [11]. The validity and reliability of
this test were conducted in the Turkish population [12].
A high P-QOL score represents a low quality of life. Pain was
assessed by a nurse at the clinic 24 hours later using a vis-
ual analog scale (VAS). The VAS score ranges from 0 to 10,
where 0 indicates pain-free, and 10 indicates severe pain.
Additionally, de novo cystocele, rectocele and enterocele
were noted. All participants were questioned about any
disturbing symptoms related to suture erosion or exposure,
including vaginal bleeding, abnormal discharge, pain and
feeling the suture by partner. The presence of any of these
symptoms was recorded at each visit.

Operation technique

Bowel preparation was not performed before the proce-
dure. Menopausal women were prescribed vaginal estrogen
cream one month before surgery. Low-molecular-weight
heparin was administered to patients at high risk of anes-
thesia, who also wore antiembolic compression socks. Pro-
phylactic antibiotics (cefuroxime, 1.5 g) were given intrave-
nously 30 minutes before the operation.

Surgeries were performed by two surgeons (IB, SG)
at two university hospitals. The operation was conducted
under general anesthesia with the patient in the dorsal
lithotomy position in Trendelenburg. A 14 Fr indwelling
urinary catheter was inserted into the bladder. A 10-mm,
30-degreerigid laparoscope was inserted into the abdomen
through the umbilicus. After peritoneal insufflation, the
intraabdominal pressure was maintained at 12 mmHg. Two
10-mm and two 5-mm assistant ports were inserted under
endoscopic vision. A vaginal probe was used to elevate the
vaginal vault to its normal anatomical position. The proce-
dure was performed step by step as follows:

1. An incision was made between the right round liga-
ment and obliterated umbilical artery at the level of
the pubic bone.
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Figure 1. Stages of the applied surgical technique. A. Dissecting the pectineal ligament; B. Passing needle from right corner of the vaginal apex;
C. Passing needle from pectineal ligament; D. Passing needle from the left corner of the vaginal apex; E. Bilateral pectineal ligament suspension before
re-peritonization; F. After complete re-peritonization

The pectineal ligament was reached and a 4 cm area 9. After adjusting the appropriate tension, the polypro-
was dissected for suturing (Fig. 1A). pylene suture was tied intracorporeally (Fig. 1E). Intra-
A peritoneal incision was continued from the pectineal operatively, suture tension was adjusted to restore the
ligament up to the right edge of the vaginal apex. vaginal apex to its normal anatomical position, avoiding
Laparoscopic pectopexy procedure was performed as both overcorrection and excessive tension. Adequate
previously described by Banerjee and Noe in 2011 [7]. tension was confirmed by ensuring a tension-free sus-
Differently, herein a synthetic mesh was not used. pension with preserved vaginal length and mobility
A 0 monofilament polypropylene suture was used in- before intracorporeal knot tying.

stead. 10. Finally, the peritoneum was totally reclosed over the
The suture was passed from the right corner of the polypropylene sutures with a 3/0 barbed absorbable
vaginal cuff (Fig. 1B). suture (Fig. 1F).

It was then passed through the Cooper’s ligament 11. If indicated, additional procedures such as anterior

(Fig. 1Q).
The same procedure was performed on the left side
(Fig. 1D).

and/or posterior colporrhaphy, laparoscopic paravagi-
nal repair, and/or enterocele repair were performed
at the end of the procedure.
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Postoperative care

The Foley catheter was removed 8 hours later. Mobiliza-
tion and oral intake started 6 hours later. Low-molecular-
-weight heparin was continued for T month. Patients were
allowed to start sexual intercourse 6 weeks later. Vaginal
estriol cream was prescribed to continue for 8 weeks.

Surgical success was primarily defined by the absence of
bothersome patient bulge symptoms or retreatment for POP
and a time frame of at least 6 months follow-up. Secondary
outcomes including anatomical measurements of POP and
related pelvic floor symptoms are covered. Patients with
postoperative POP-Q stage Il and above and/or prolapse
symptoms were considered as recurrence. Intraoperative
and postoperative complications were evaluated according
to Clavien-Dindo classification.

Statistical analysis

IBM SPSS 24.0 (IBM Corp., Armonk, NY, USA) package
program was used for statistical analysis. Normal distribution
was assessed with the Shapiro-Wilk test. Normally distrib-
uted numerical variables are presented as mean + standard
deviation, non-normally distributed numerical variables
are presented as median (25t-75t™ percentile) and cat-
egorical variables are presented as frequency (percentage).
Wilcoxon T test was used in dependent samples. A p value
of < 0.05 indicated statistical significance.

RESULTS

In total, 26 women with POP-Q stage lll and IV vaginal
vault prolapse underwent LSP. The median age of patients
was 60 years (range 48-76 years), and the median BMI
was 26.2 kg/m? (range 24.5-29.8 kg/m?). All women were
postmenopausal. Patients’ demographic and operative
data are provided in Table 1. The median operative time
for all procedures was 112 minutes (range 49-132 min-
utes), while it was 65 minutes (range 56-68 minutes) for
LSP alone. Additional surgery, performed along with LSP

were colporraphy anterior (3), colporraphy posterior (7) and
laparoscopic Burch procedure (1). The median estimated
blood loss was 90 mL (range 60-300 mL) for all proce-
dures. The mean pain assessment 24 hours later according
to the VAS score was 2 (range 0-10). The median length of
hospital stay was 2 nights (range 1-3 nights). All patients
returned to a normal diet 24 hours later. There were no
recorded intraoperative complications and there was no
conversion to laparotomy. The median follow-up period
was 6 months (6-12 months). There was no detected recur-
rence of vault prolapse. Table 2 shows the mean change in
each point according to the POP-Q system at the end of
6 months. As shown by the mean pre- and postoperative
POP-Q scores in Table 2, all variables significantly improved
after surgery (p < 0.05). However, there was no significant
changein total vaginal length (7.4 + 0.4cmand 7.6 £ 0.6 cm,

Table 1. Demographic and perioperative features of patients (n = 26)

Age (years) 60 (48-76)
BMI (kg/m?) 26.2 (24.5-29.8)
Follow-up (months) 6(6-12)
Gravidity (n) 3(2-4)
Parity (n) 3(2-3)
Vaginal delivery (n) 3(2-3)
Operative time (min)* 65 (56-68)
Estimated blood loss (mL) 90 (60-300)
Postoperative VAS score 2(0-10)
Hospital stay (day) 2(1-3)
Burch 1(3.8%)
Additional surgery (n) gr?’lz?i:)r?phy S
Colpor‘raphy 7 (269%)
posterior

Data are expressed as median (251-75% percentile) and n (%);
“For solely operation duration of laparoscopic suture pectopexy (LSP);
BMI — body mass index; VAS — visual analogue scale

Table 2. Pre- and postoperative pelvic organ prolapse quantification scores (n = 26)

POP-Q variables Preoperative
Aa 1(-1-2)
Ba 3(0-3)

C 42-6)

Ap (=1[=1-1)
Bp 0(-3-2)

D 3(-2-5)
TVL 7(6-7)

Postoperative p value
(-3[-3-[-2) <0.0001°
(-5[-6-[-5]) <0.0001°
(=7 [-7 - [-6]) <0.00012
(-3[-3-[-3) <0.00012
(5[-6-[-5]) <0.00012
(=7 =7-[-7) <0.0001°

7(7-7) >0.05

POP-Q — Pelvic Organ Prolapse Quantification; TVL — total vaginal length; Data are expressed as median (25t-75™ percentile); 2Wilcoxon test
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Table 3. Scores of Prolapse Quality of Life Questionnaire (n = 26)

Dimension Preoperative

General health 58.18 (43.64-61.82)

POP symptoms 40.0 (31.43-51.43)
Physical limitations 70 (60-80)
Social limitations 50 (20-60)

Personal limitations 53.33 (26.67-66.67)

Emotions 60.0 (53.33-73.33)
Sleep/energy 40 (30-60)
Severity of symptoms 50 (35-55)
Total score 84.55 (73.64-93.64)

Postoperative p value
29.09 (25.45-40) <0.00012
31.43 (22.86-40.0) <0.00012
20 (20-30) <0.00012
20 (20-40) <0.00012
20 (20-33.33) <0.00012
20 (20-40) <0.00012

20 (20-30) 0.006%
20 (20-25) <0.00012
43.64 (39.09-59.09) <0.00012

POP-Q — Pelvic Organ Prolapse Quantification; Data are expressed as median (25%-75t percentile); 2Wilcoxon test

p > 0.05). During the median follow-up period of 6 months,
no cases of de novo rectocele or posterior compartment
prolapse were detected. Also, no cases of de novo dyspareu-
nia or intercourse-related discomfort were reported during
follow-up. As shown in Table 3, compared with the preop-
erative period, significant improvement was observed in
each score of the P-QOL (p = 0.003 for sleep/energy score,
p < 0.0001 for all other scores). There was also no reported
vaginal bleeding, dyspareunia or feeling suture by the part-
ner when asked at each visit.

DISCUSSION

Complications associated with using synthetic mesh
in prolapse surgery are uncommon (< 5%) [13]. In 2011,
the U.S.Food and Drug Administration (FDA) issued a Safety
Notification based on more than 1,000 reports of compli-
cations following pelvic mesh implants reported to the
Manufacturer and User Device Experience database [13].
Itis vital to recognize these complications and begin treat-
ment as soon as possible. If left untreated, pelvic abscess,
septicemia and even death may occur [13]. The recom-
mended treatment involves carrying out complete mesh
removal along with targeted antibiotic therapy. However,
complete mesh removal can be challenging and carries
arisk of damage to adjacent organ [14]. As a result, proce-
dures involving synthetic mesh have become less preferred
by both patients and surgeons, despite their high success
rates. It is worth noting that the use of mesh in vaginal
surgery is banned in the UK, Australia and New Zealand.

In a recent prospective study, Erdem et al. [15] evalu-
ated laparoscopic meshless pectopexy using polypro-
pylene sutures in 40 women with POP-Q stage Ill-IV and
uterine preservation. At 1-year follow-up, a recurrence rate
of 7.9% was reported, together with significant improve-
ments in sexual function and urinary symptom scores
(PISQ-12). Similarly, Pirtea et al. [16] investigated women

with stage llI-IV POP-Q and preserved uterus, perform-
ing mesh pectopexy in 38 cases and suture pectopexy
in 42 cases. The reported success rates were 94.4% in the
mesh group and 100% in the suture group [16]. Notably,
no perioperative or postoperative complications were
observed in either study [15, 16]. In contrast to most pre-
vious reports, the present study applied suture pectopexy
for vaginal vault prolapse; consistent with the findings of
Pirtea et al., no recurrence was observed [16].

This study is the first in the literature to demonstrate
that LSP is a feasible mesh-free alternative for women with
symptomatic vaginal vault prolapse. The advantages of
LSP include shorter operation time, reduced blood loss,
short hospitalization, low pain scores and elimination
of mesh-related complications. However, suture-related
complications such as infection, foreign body reaction,
suture granuloma and feeling the suture by partner dur-
ing intercourse may occur. In this study, a nonabsorbable,
non-braided monofilament polypropylene suture was pre-
ferred for its good tensile strength. In addition, the risk of
suture exposure is reduced by using monofilament sutures
compared to multifilament polyester sutures [17]. Special
care was taken to minimize suture erosion by avoiding
complete passage of the needle through the vaginal wall.
An assistant’s finger was placed in the vagina to ensure
subepithelial isolation during the passage of the poly-
propylene suture on the vaginal vault. No instances of
suture exposure, erosion, or partner complaints were
encountered. Alternatively, some authors prefer suprac-
ervical hysterectomy for uterine prolapse to prevent direct
contact between the suture/mesh and the vagina, as
the cervix acts as a wider connective barrier compared
to the vaginal wall [18, 19]. The study reported a signifi-
cant improvement in patients’ quality of life after surgery
with no negative effect related to polypropylene suture. In
contrast, implanted mesh itself has a negative impact on
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overall patients’ health leading to Shoenfeld’s syndrome,
a polypropylene mesh specificinduced autoimmunity syn-
drome characterized by chronic pain, elevated inflamma-
tory markers and articular rheumatism [20].

Various types of sutures, each with unique proper-
ties, are commonly used for uterine suspension including;
braided polyester tape, a 5 mm braided polyester fiber; poly-
ester suture; and polypropylene non-braided monofilament
suture. While these are all non-absorbable sutures, there is
insufficient data on which type is best for prolapse surgery.

Zhang et al. [21] published a modification of pectopexy
using polyester suture for cases of supracervical hysterec-
tomized apical prolapse . Similarly, Lyu et al. [22] published
alaparoscopic non-mesh cerclage pectopexy technique for
uterine preservation in pelvic organ prolapse.

Devassy et al.[23] performed a modification of colpopec-
topexy called the Oxford technique, suspending uterine cer-
vix to the Cooper’s ligaments bilaterally with a double-ended
5 mm braided polyester needle. Their mean follow-up time
was 3 years with no erosion or infection [23].

Alternative approaches with autologous tissue such as
fascia lata or fascia of the musculus rectus abdominis have
been reported. However, they haven't shown convincing
long-term results and harvesting tissue is considered to
too invasive from patient’s perspective [24, 25]. A recent
study from a German team on tendon transplantation is
noteworthy [26]. They investigated the use of semitendi-
nosus tendon instead of mesh for genital prolapse repair.
They shared the results of 10 cases of uterine or vaginal
vault prolapse (POP-Q stage II-IV) that were treated with
laparoscopic pectopexy using autologous semitendinosus
tendon [26]. The main concern here is the morbidity related
to the harvested area of the tendon. Their initial experience
with morbidity caused by the loss of the tendon is low.
However, considering that most of patients with POP over
60 years of age, the international perception of the proce-
dure seems to have limited acceptability.

Our data are unique as all cases were vaginal vault
prolapse and all women were in menopause. It is important
for the homogeneity of the study, as the risk of vaginal
erosion is higher in postmenopausal women and in the
absence of the cervix [14]. We did not detect any suture
erosion during study period. A study comparing multifila-
ment polyester and monofilament polypropylene sutures
in transvaginal uterosacral ligaments suspension demon-
strated that monofilament polypropylene sutures have
reduced suture-related complications without increasing
surgical failure rates [17]. The reported failure rates after
the laparoscopic meshless pectopexy procedure is 0%
t0 7.9% [15, 16]. In the present study, we didn’t notice any
relapse of apical prolapse. Polypropylene suture is assumed

to integrate less with connective tissue compared to mesh
implants. On the other hand, it is advantageous that poly-
propylene suture is a cost-effective material which does not
retract. So, with polypropylene suture, unlike with mesh,
tissue stretching or suture invasion of adjacent organs is
not expected.

The limitations of the study include its retrospective
design, the absence of a control group and the mid-term
follow-up period. This preliminary data should be sup-
ported with multicentric, prospective larger cohorts.

CONCLUSIONS

In conclusion, the widespread use of synthetic mesh in
prolapse surgery is leading to an increase in mesh-related
complications. This suggests that mesh may be prohibited
for use in the abdominal route, just as it is prohibited in the
vaginal route. Therefore, it is essential to implement effec-
tive mesh-free techniques sooner rather than later. With its
high success rate and low complication rate, Laparoscopic
Suture Pectopexy appears to be a safe and reliable alterna-
tive for treating vaginal vault prolapse. Further multicenter,
prospective studies are needed to establish LSP as a standard
surgical approach.
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