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Abstract
Introduction and hypothesis Mesh-related problems are significant complications of laparoscopic sacral colpopexy. The con-
ventional technique precludes performing laparoscopic sacral colpopexy without using a mesh. We describe the Ozerkan
modification for laparoscopic sacral colpopexy using a polyester fiber suture instead of a standard mesh and report 1-year
objective and subjective outcomes.
Methods Women diagnosed with stage ≥ 2 vaginal vault prolapse were prospectively recruited for the Ozerkan modification
between 2015 and 2017. The primary outcome was the anatomic success of the repair, defined by objective parameters using the
pelvic organ prolapse quantification system (stage 0 or 1). Secondary outcomes were subjective outcomes assessed with the
quality of life scores.
Results Twenty-two women underwent the Ozerkan modified laparoscopic sacrocolpopexy. Mean operation time was 85.6 min.
Mean estimated blood loss was 71 ml. One patient was lost during the clinical follow-up in the outpatient clinic up to 1 year.
Nineteen of 21 patients had stage 0 or 1 prolapse at the end of 1 year. Two patients were not satisfied with their pelvic floor after 1
year. Both the objective and subjective cure rates were 90.4%. There were no bladder or bowel complications during the peri- or
postoperative period.
Conclusions The new modification of laparoscopic sacral colpopexy seems a feasible and safe option to avoid mesh complica-
tions in the treatment of vaginal vault prolapse.

Keywords Pelvic organ prolapse . Laparoscopic sacral colpopexy . Vaginal vault prolapse

Introduction

Apical pelvic organ prolapse is the descent of the uterus, cer-
vix or vaginal vault. Apical compartment defects are the indi-
cation for approximately 20% of gynecologic operations per-
formed in postmenopausal women annually in the USA [1].

Traditionally, the vaginal route has been used in the treatment
of pelvic organ prolapse (POP). However; the introduction of
the sacral colpopexy procedure marks a new era [2].
Technologic advancements in the last 3 decades have moved
laparoscopic sacral colpopexy to the standard of care for sur-
gical management of apical pelvic organ prolapse [3].
However, laparoscopic sacral colpopexy is limited to mesh-
related complications. The Food and Drug Administration
(FDA) issued an order to the manufacturers of all transvaginal
surgical mesh products for POP repair to immediately stop
selling and distributing their products in the USA [4, 5].

Due to the FDA’s decision regarding vaginal mesh place-
ment for pelvic organ prolapse, it is possible that minimally
invasive and open procedures, including mid-urethral sling
and sacrocolpopexy, will be scrutinized to the same degree.
For instance, the National Health Service (NHS) has put an
immediate curb on mesh operations after safety concerns in
the UK, and the National Institute for Health and Care
Excellence (NICE) recommended pausing transvaginal mesh
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applications in England [6] (https://www.nice.org.uk/
guidance/NG123). With increasing public pressure,
institutions can introduce further restrictions on all mesh
operations. This unfavorable climate led urogynecologic
surgeons to seek alternatives to meshes for surgical
treatment of POP or stress urinary incontinence.

The objective of this pilot study is to describe a new mod-
ification of laparoscopic sacral colpopexy, the Ozerkan mod-
ification, using a polyester fiber suture.

Methods

Institutional review board approval was obtained for this pro-
spective study (UU/SUAM-IRB − 2014-17/19). All evalua-
tions and examinations were performed at the outpatient clinic
of the urogynecology department of Uludag University
Hospital, Bursa, Turkey. Women who had ≥ stage 2 POP
(leading edge; apical) following a hysterectomy were offered
a variety of treatments including nonsurgical and surgical
methods. Patients were informed in detail about the operation
with informative and understandable illustrations. For those
who chose and consented to the Ozerkan procedure, benefits
and potential complications were described simply and
understandably.

All surgical procedures were conducted between
September 2015 and February 2017. The POP quantification
(POP-Q) system was used for objective measurements of vag-
inal support [7]. The primary end point was the objective cure,
defined as no prolapse in the apical or anterior compartment or
stage 1 apical/anterior POP at the end of follow-up. Subjective
assessments were sought with the third question of the Pelvic
Floor Distress Inventory-Short Form (PFDI-20), i.e., “Do you
have a bulge or something falling out that you can see or feel
in the vaginal area?” and the question in the Global Perception
of Improvement (GPI), i.e., “Overall, do you feel that you
are….” [8, 9]. In addition to the POP-Q system, the sum of
“C point” and total vaginal length should be zero following an
optimal procedure for apical vaginal vault prolapse. This for-
mula was used to report anatomical findings.

All women underwent urodynamic testing to evaluate the
presence of occult stress urinary incontinence.

All procedures were performed by a senior gynecologic
endoscopist (K.O.) [10], (http://nairobi2015.isge.org/).
Operating time, estimated blood loss, complications, and
concomitant procedures were recorded. Patients were seen at
the outpatient clinic 3, 6, 12, and 24 months after the
procedure. A pelvic examination and POP-Q measurements
were done, and the PFDI-20 short formwith the GPI formwas
filled in by a gynecologist outside the research team at each
visit. Patients were also screened for gastrointestinal and uro-
logic complications at each clinical visit. The final postopera-
tive status was based on the findings at the last control.

Operating time was defined as the time to complete the
sacrocolpopexy. Concomitant procedures were not included
in the operating time. Estimated blood loss was estimated
from the suction pump.

Continuous data were defined with mean and standard de-
viation or median and range depending on distribution char-
acteristics. Categorical variables were defined with absolute
numbers and percentages. Paired samples t-test and Wilcoxon
signed-rank test were used to compare pre- and postoperative
questionnaire scores. Statistical significance was set at
p < 0.05.

Description of procedure

The Ozerkan procedure is a modification of laparoscopic sa-
cral colpopexy using a polyester fiber suture. The illustrations
with the operation photos are presented in Fig. 1 and an edited
video of the procedure in Video 1. The surgeon works ipsilat-
erally with three laparoscopic ports. The landmarks of the
operation are pointed out. The pouch of Douglas, vaginal
vault in the middle, rectosigmoid colon at the posterior, ureters
at both sides and bladder at the anterior are determined (Fig. 1:
A/1 and A/2). The method is explained in eight steps below.

1. Sacral promontory and presacral area dissection:
Dissection begins from the level of the sacral promontory
and extends to the S3 level. The median sacral artery can
be seen in the middle and the right ureter on the right
lateral side of the peritoneal dissection at the end of the
dissection (Fig. 1: B/1 and B/2).

2. Vaginal vault dissection: The vaginal vault is dissected
away from the bladder (Fig. 1: C/1 and C/2). Deep dis-
section through the bladder is not required in cases where
anterior compartment prolapse is not more than POP stage
2.

3. Polyester fiber suture inserted into the abdomen:
Mersilene® (5 mm, White, 1 StripX12”, CTX, Double
Armed) is used for this operation (Ethicon US, LLC.
Somerville, NJ), which is a 5-mm-thick polyester fiber
strip with a needle at both ends (Fig. 1: D/3).

4. Vaginal vault suture: A simple running suture is per-
formed with the first needle of the Mersilene suture with-
out tying the knot. At the end of the suture, the first needle
can be seen on the left side, and the second needle can be
seen on the right side of the vaginal vault (Fig. 1: D/1 and
D/2).

5. Anterior longitudinal ligament suture: The second nee-
dle of the Mersilene is used to pass the anterior longitudi-
nal ligament on the S2 level of the presacral area (Fig. 1:
E/1 and E/2). Then, the first needle of the Mersilene is
used to pass on the same level in the opposite direction
(Fig. 1: F/1 and F/2).
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6. Tying the knot: To provide the optimal tension of the
Mersilene, both the first and second needles are stretched.
A vaginal examination is performed at the same time to
optimally relocate the vagina (Fig. 1: G/1 and G/2).

7. Peritoneal closure: The peritoneum is closed with a 2.0
polyglactin 910 running suture.

8. End of the operation: Vaginal vault support is provided
again at the end of the operation (Fig. 1: H/1 and H/2).

Results

Twenty-two women with apical vaginal vault prolapse were
included in the study. Demographic characteristics of the pa-
tients are shown in Table 1. Mean operating time was
86.6 min, and mean estimated blood loss was 70.9 ml. There
were no intraoperative complications. One woman needed
antiemetics in the 3rd postoperative hour, and this was evalu-
ated as a grade 1 complication according to the Clavien-Dindo
classification [11].

Twenty-one women presented for all postoperative control
visits. One patient was lost to follow-up after the operation.
Mean follow-up time was 21.5 months.

The primary end points, according to the POP-Q scores, are
shown in Table 2. Nineteen of 21 women had POP-Q stage 0
or 1 at 12 months. Seventeen patients had stage 0 (no pro-
lapse) and two had stage 1 pelvic organ prolapse. The objec-
tive cure rate was 90.4% at the end of 1 year. An apical failure
(total vaginal length + point C = 10) occurred in one, and a de
novo anterior compartment prolapse (Ba = 0) occurred in an-
other patient. The former was given a 6.5-cm ring pessary, and
she was satisfied with her life at 12-month follow-up.

The two patients with objective failure also had subjective
failure. The subjective cure rate was 90.4% at the end of 12
months. Quality of life scales are shown in Table 3. The pa-
tient with de novo anterior compartment prolapse did not have
any subjective prolapse symptoms despite a stage 2 anterior
compartment prolapse. She described her status as better in the
postoperative GPI scale. Therefore, this patient was called for
annual follow-up visits.

There was no exposure or extrusion of the suture material
during the follow-up.

Discussion

Herein we defined a mesh-free surgical technique for manage-
ment of apical vaginal vault prolapse.

Fig. 1 Photos and illustrations of the Ozerkan procedure

Int Urogynecol J

Author's personal copy



Table 1 Demographic, clinical
and operative characteristics of
the patients

Factor Value

Age, [mean age in years, (range)] 61.3 (53–74)

Parity, [mean, (range)] 3.2 (0–7)

Body mass index [(BMI), kg/m2 (range)] 28.2 (20.3–34.5)

Previous surgery (%) 13 (59.0%)

Tobacco use (%) 4 (18.1%)

Hormone replacement therapy (%) 2 (9.0%)

Systemic medical conditions

• Diabetes mellitus (%) 4 (18.1%)

• Hypertension (%) 6 (27.2%)

• Chronic obstructive pulmonary disease/asthma (%) 5 (22.7%)

• Cancer (%) 4 (18.1%)

Stress urinary incontinence (%) 4 (18.1%)

Mean operation time, min, mean (range) 86.6 (71–118)

Mean estimated blood loss, ml, mean (range) 70.9 (45–185)

Concomitant procedures

• Midurethral sling (transobturator tape, outside in) (%) 4 (18.1%)

• Perineorrhaphy (%) 2 (9.0%)

Complications None

Mean follow-up time after the operation, months, (range) 21.5 (13–27)

Data are presented as n (%)

Values are a total number of cases with percents in parentheses unless otherwise noted

Table 2 Pelvic organ prolapse quantification (POP-Q) scores of the patients before and after the procedure

Patients Preoperative POP-Q scores Postoperative POP-Q scores Notes

Ba C Bp TVL POP-Q Stage Ba C Bp TVL+C POP-Q Stage

Patient-1 +1 +3 1 10 Stage 3 (leading edge: apical) -2 −10 −3 0 No prolapse

Patient-2 +2 +4 0 9 Stage 3 (leading edge: apical) −3 −9 −2 0 No prolapse

Patient-3 +1 +1 0 10 Stage 2 (leading edge: apical) −2 −10 −3 0 No prolapse

Patient-4 0 +3 1 10 Stage 3 (leading edge: apical) −3 −10 −2 0 No prolapse SUI→Concomitant TOT

Patient-5 +1 +4 1 9 Stage 3 (leading edge: apical) −2 −9 −2 0 No prolapse

Patient-6 0 +1 1 8 Stage 2 (leading edge: apical) −3 −8 −3 0 No prolapse

Patient-7 +2 +7 0 9 Stage 4 (leading edge: apical) 0 +1 −2 10 Stage 2 Apical compartment failure

Patient-8 0 +3 −1 10 Stage 3 (leading edge: apical) −3 −10 −3 0 No prolapse

Patient-9 0 0 −2 9 Stage 2 (leading edge: apical) −2 −9 −2 0 No prolapse

Patient−10 0 +8 -1 10 Stage 4 (leading edge: apical) −2 −9 −2 1 Stage 1

Patient-11 +1 +1 −3 8 Stage 2 (leading edge: apical) −2 −8 −3 0 No prolapse SUI→Concomitant TOT

Patient-12 +1 +4 −2 10 Stage 3 (leading edge: apical) −3 −10 −2 0 No prolapse

Patient−13 -1 +3 0 9 Stage 3 (leading edge: apical) −2 −9 −3 0 No prolapse Concomitant perineorrhaphy

Patient-14 0 +1 0 9 Stage 2 (leading edge: apical) −3 −9 −2 0 No prolapse

Patient−15 +1 +3 -1 10 Stage 3 (leading edge: apical) 0 −5 −3 5 Stage 2 Anterior compartment failure

Patient-16 0 +1 0 8 Stage 2 (leading edge: apical) −3 −8 −2 0 No prolapse

Patient−17 +1 +4 0 9 Stage 3 (leading edge: apical) – – – – – Lost on follow-up

Patient-18 +1 +4 -1 9 Stage 3 (leading edge: apical) −3 −9 −3 0 No prolapse SUI→Concomitant TOT

Patient−19 0 +3 -1 10 Stage 3 (leading edge: apical) −2 −10 −2 0 No prolapse

Patient−20 +1 +1 0 9 Stage 2 (leading edge: apical) -2 −9 −2 0 No prolapse SUI→Concomitant TOT

Patient−21 0 +2 -2 8 Stage 3 (leading edge: apical) −3 −8 −3 0 No prolapse

Patient-22 +1 +8 −1 10 Stage 4 (leading edge: apical) −2 −8 −2 2 Stage 1 Concomitant perineorrhaphy
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Our results compare favorably with previous studies
reporting anatomic success rates between 75 and 90%
[12–16]. Over 90% anatomic success and subjective cure rates
achieved with the Ozerkan modified laparoscopic sacral
colpopexy suggest that it is a feasible option for vaginal vault
prolapse. We achieved satisfactory apical support in 19 of 21
patients, similar to the 2-year results of the CARE study [17].

Strengths

Simple and reproducible surgical steps are advantages of the
new modification. Elimination mesh complications such as
mesh exposure and extrusion can increase the efficiency and
impact of the operation. Sacrocolpopexy by adequately
trained surgeons can remain the procedure of choice for apical
or combined compartment defects in selected patients, despite

the worldwide criticism of mesh-augmented prolapse surgery
and medicolegal concern.

Limitations

The small number of cases is a limitation of this pilot study. A
potential limitation of the modification is the use of nonab-
sorbable suture material. It remains to be seen whether the use
of a nonabsorbable suture will lead to similar complications as
exposure and extrusion. Mersilene is a material used in the
early years of sacral colpopexy as a type III macroporous
mesh [18]. Due to its microporous components and multifila-
ment fiber structure, the histologic behavior of Mersilene
mesh is similar to that of type II microporous meshes.
However, the material used in this study is a suture, unlike
the Mersilene mesh. Although it is structurally similar, the
suture is thinner than the mesh. We did not observe any

Table 3 Quality of life scores of the patients

Patients Preoperative PFDI-20 scores Postoperative PFDI-20 scores Postoperative GPI scores Notes

UDI-6 POPDI-6 CRADI-8 UDI-6 POPDI-6 CRADI-8

Patient-1 8.3 87.5 0 0 16.6 0 Much better

Patient-2 16.6 83.3 3.1 8.3 16.6 0 Better

Patient-3 12.5 70.8 0 4.1 8.3 0 Much better

Patient-4 62.5 79.1 6.2 4.1 4.1 3.1 Much better

Patient-5 4.1 75 3.1 0 0 0 Better

Patient-6 8.3 91.6 9.3 0 12.5 0 Better

Patient-7 25 87.5 50 83.3 91.6 59.3 Worse Apical compartment failure

Patient-8 16.6 70.8 0.3 8.3 8.3 3.1 Much better

Patient-9 12.5 83.3 0 0 12.5 0 Better

Patient-10 25 79.1 3.1 12.5 4.1 0 Much better

Patient-11 58.3 75 6.2 8.3 4.1 3.1 Much better

Patient-12 4.1 66.6 9.3 4.1 8.3 6.2 Much better

Patient-13 8.3 87.5 28.1 0 12.5 3.1 Better

Patient-14 25 91.6 9.3 4.1 4.1 3.1 Much better

Patient-15 12.5 83.3 6.2 12.5 25 0 About the same Anterior compartment failure

Patient-16 4.1 79.1 0 0 12.5 0 Much better

Patient-17 16.6 70.8 3.1 – – – – Lost on follow-up

Patient-18 54.1 75 9.3 8.3 8.3 3.1 Much better

Patient-19 16.6 79.1 0 12.5 4.1 0

Patient-20 50 66.6 6.2 8.3 8.3 3.1 Much better

Patient-21 8.3 83.3 3.1 0 16.6 0

Patient-22 12.5 87.5 25 4.1 16.6 3.1 Much better

PFDI-20: Pelvic Floor Distress Inventory-short form 20. This form has 20 items and 3 scales. Urinary Distress Inventory 6 (UDI-6), Pelvic Organ
Prolapse Distress Inventory 6 (POPDI-6) and Colorectal-Anal Distress Inventory 8 (CRADI-8). All the scores range from 0 to 100 with higher scores
indicating worsening symptoms

(Kaplan PB, Sut N, Sut HK. Validation, cultural adaptation and responsiveness of two pelvic-floor-specific quality-of-life questionnaires, PFDI-20 and
PFIQ-7, in a Turkish population. Eur J Obstet Gynecol Reprod Biol. 2012;162 [2]:229–233)

GPI: Global Perception of Improvement. This form has one question: “Overall, do you feel that you are…,” with five answers: “much better, better,
about the same, worse and much worse

(Yalcin I, Bump RC. Validation of two global impression questionnaires for incontinence. Am J Obstet Gynecol 2003; 189:98)
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complications related to the material during the follow-up pe-
riod. However, long-term complications can still occur.

The use of a thicker suture on the anterior longitudinal
ligament at the level of S1–S2 limited the speed of the oper-
ation. For easier laparoscopic access, the promontory can be
used instead of S1–S2 [19]. Supporting the vaginal vault with
a thick suture may also create dyspareunia in the postoperative
period. Although we were not able to palpate the suture in
postoperative visits, our failure to collect the Female Sexual
Function Index (FSFI) scores from 59% (13 women) of the
patients limits confidence in this aspect.

The surface area of the mesh used in laparoscopic sacral
colpopexy is a risk factor for mesh complications [20]. The
surface area of the suture material we used is only about 1-
30th of the area of the mesh used in a standard laparoscopic
sacral colpopexy [21]. While providing similar support as a
mesh, the suture significantly reduces the foreign body area to
which the tissue is exposed, and thus it can reduce complica-
tion rates.

Failures

One patient with failure had stage-2 apical compartment pro-
lapse at the 6th postoperative month. Magnetic resonance im-
aging revealed that the suture had pulled free from the anterior
longitudinal ligament. Indeed, many apical compartment de-
fects after laparoscopic sacral colpopexy occur because of
inadequate fixation of the mesh to the anterior longitudinal
ligament at S1 or S2 level [22]. The second patient had an
anterior compartment failure detected at the 9th postoperative
month. Hanging the vaginal vault tightly upwards may cause
an anterior compartment defect in the postoperative period
[23]. During 7 years of follow-up, abdominal sacrocolpopexy
failure rates increased in the CARE trial [24]. In a study com-
paring the long-term results of laparoscopic sacral colpopexy
between two different branches, anterior compartment failure
was 6.4% in the urology group vs. 7.3% in the gynecology
group [25]. Since our patient was asymptomatic, she did not
need any additional surgical treatment.

Apical plus anterior compartment prolapse

With an average of 86min, our modification has an acceptable
operating time [19, 26]. A criticism is that this modification
may not be appropriate for women with cystocele and
rectocele. Since the vesicouterine and rectouterine spaces are
not sufficiently dissected in this technique, we primarily
intended to treat apical vaginal vault prolapse, and all concom-
itant cystoceles appeared to be anatomically treated as well.
Among women undergoing laparoscopic sacral colpopexy
who also have anterior compartment prolapse, anterior vaginal
wall support can be achieved transabdominally by
sacrocolpopexy [27]. A posterior compartment failure would

be expected after our procedure according to the classical
long-term sacrocolpopexy data [20, 24, 25]. However, we
did not observe any posterior compartment defects, probably
because of the short follow-up period.

Similar techniques in the literature

Laparoscopic sacrocolpopexy or sacrohysteropexy proce-
dures without using mesh have previously been published.
For instance, Krause et al. described an operation named “lap-
aroscopic sacral suture hysteropexy” using only sutures in a
series of 81 patients [28]. Similar to our study with a mean
follow-up 20.3 months, 87.8% of the patients had no symp-
toms of pelvic floor prolapse, and 82.4% of the patients were
satisfied with their results. Although sacrocervicopexy with
single stitches may appear feasible, the strength of the apical
compartment support is controversial. Therefore, we preferred
to use the Mersilene, which is stronger than a suture but is not
a standard mesh.

In conclusion, we described a new technique that can be an
alternative to laparoscopic sacral colpopexy with mesh for the
treatment of apical compartment prolapse. The new technique
can prevent mesh complications. Whether the successful re-
sults obtained in the short term will be maintained in the long
term should be assessed in future trials.
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