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Abstract: Background: A cystocele is the most widespread anterior compartment defect in women with symptomatic pelvic
floor disorders (POP) and contributes to a poor quality of life both in physical and psychological aspect. Most of the women who
reported with symptomatic pelvic floor disorders have an increased risk of anterior vaginal wall prolapse. Risk Factors seen in
these women are multiparity, increasing age, connective tissue frailty, and repetitive vaginal childbirth trauma.

Objective: To compare the anatomical and functional results of a modified Kite Bridge native tissue repair against conventional
anterior Colporrhaphy in patients who had a cystocele repair.

Materials and Methods: A prospective and comparative cohort study that was carried out across 18 months in the Department
of Obstetrics and Gynaecology, Bahawal Victoria Hospital, Bahawalpur, between 23 January 2024 and 30" June 2025. Sixty
women with symptomatic anterior vaginal wall prolapse were assigned to the Kite-Bridge (n=30) or conventional anterior col-
porrhaphy (n=30). Outcomes included anatomic success (POP-Q Ba < -1 at 6 months), functional improvement, perioperative
complications, dyspareunia, and patient satisfaction.

Result: Both techniques showed marked anatomic success at 6 months. Functional improvement and patient satisfaction were
numerically higher in the Kite-Bridge group, with a lesser dyspareunia; however, these differences weren’t statistically sig-
nificant. Operative time was slightly longer in the Kite-Bridge group. Minimal perioperative complications were seen in both
groups.

Conclusion: Kite-Bridge native tissue repair was as anatomically successful in women with anterior vaginal wall prolapse as
traditional anterior colporrhaphy. However the two techniques differed in the number of functional outcomes of the techniques,
dyspareunia rates and patient satisfaction. The Kite-Bridge technique is a procedure that is good and non-aggressive native
tissue solution particularly in the sections that the mesh is used sparingly.

Keywords: Anterior vaginal wall prolapse, Native tissue repair, Kite-Bridge technique, Anterior colporrhaphy, Pelvic floor
reconstruction, Functional outcomes.

INTRODUCTION The most common surgery used in cystocele repair is
anterior colporrhaphy (AC), incorporating the use of
attenuated pubocervical fascia in the midline. Although
AC has been the management option for past many years
but it was found to have a relatively high rate of failure

and recurrence [4-7].

A cystocele is the most widespread anterior compartment
defect in women with symptomatic pelvic floor disorders
(POP) and contributes to a poor quality of life both in
physical and psychological aspects. Most of the women
who reported with symptomatic pelvic floor disorders

have an increased risk of anterior vaginal wall pro-
lapse. Risk Factors seen in these women are multiparity,
increasing age, connective tissue frailty, and repetitive
vaginal childbirth trauma [1-3].
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Mesh Repair has also been used as another treatment
option. This was associated with high complication rates.
Subsequent to this, the international regulatory bodies
have expressed safety warnings and bans on the use of
Transvaginal mesh, which have since prompted a fresh
focus on modification and strengthening of native tissue
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repair methods [8-13]. Recently, weaving-like techniques
of repair or structured suture forms have been formulated
in order to provide better short-term anatomical support
of the anterior vaginal wall.’® There are early clinical
reports of superior short-term anatomical outcomes of
weaving-type repair over conventional anterior colpor-
rhaphy [14].

Data on the outcomes of native tissue repair on cysto-
cele are limited in the South Asian countries especially
in Pakistan. Pakistan published literature has mostly
covered the prevalence, risk factors, and quality-of-life
impact of the pelvic organ prolapse, and very little data
has been generated on modified native tissue surgical
techniques [15]. The cultural, socioeconomic, and health-
care resource disparities necessitate the need to produce
region-specific evidence. Bahawalpur and other Southern
Punjab areas have a big population of women who pres-
ent late with highly developed prolapse of pelvic organs
[16].

The resource-constrained environment demands safe,
economical, and effective surgical procedures indepen-
dent of the use of expensive implants. No randomized
controlled trial has as yet compared native tissue weaving
repair with conventional anterior colporrhaphy in Paki-
stani population. Thus, this was a prospective compara-
tive cohort study that aimed to compare the anatomical
and functional results of a modified Kite Bridge native
tissue repair against conventional anterior colporrhaphy
in patients who had a cystocele repair.

MATERIALS AND METHODS

This was a prospective and comparative cohort study that
was carried in the Department of Obstetrics and Gynae-
cology, Bahawal Victoria Hospital, Bahawalpur, between
23 January 2024 and 30" June 2025. The primary aim
of the research was the comparison of the results of tradi-
tional native-tissue anterior colporrhaphy and a modified
version of the Kite-Bridge pubocervical fascial reinforce-
ment method carried out in the unit.

This study was approved by the Ethical Review Com-
mittee of Bahawal Victoria Hospital, No. (2352/DME/
QAMC Bhawalpur), Dated: 22-01-2024.

This research is viewed as an exploratory comparative
research because of the small sample size and the antic-
ipated comparator sample success rate (65%). Because
of the above limitations, only large differences (~28%
absolute improvement) can be detected by the study. This

Yasmin et al.

sample size was selected through an evaluation of the
number of cases per year and the possibility of recruiting
the sample.

The sample population consisted of women aged 30 to
70 years with symptomatic isolated anterior vaginal wall
prolapse (POP-Q stage II-111) that was fit to undergo vag-
inal surgery and gave a written informed consent. The
patients were not included who had multi-compartment
prolapse, recurrence after mesh repair, anti-incontinence
surgery in the recent past, pregnancy, malignancy of the
pelvis, tuberculosis, and severe comorbidity. Patients
with significant stress urinary incontinence requiring
concomitant anti-incontinence surgery were excluded.
Baseline urinary symptoms including urgency and
incontinence were assessed during clinical evaluation.
Patients with severe chronic conditions associated with
increased intra-abdominal pressure, such as advanced
chronic obstructive pulmonary disease or chronic debil-
itating illness, were not included in the study. Patients
were recruited by consecutive non-probability sampling
to determine the eligible. The technique that was to be
used by the attending consultant was grouped and Group
A was allocated the technique modified version of Kite-
Bridge and Group B was allocated the conventional
native tissue repair.

In Group A, patients had the Modified Kite-Bridge Pubo-
cervical Fascial Reinforcement Technique, which is a
new procedure that aims at supplementing the anterior
wall support using multi-layered reinforcement. The
process started by making a kite-shaped opening on the
anterior vaginal wall, which runs longitudinally starting
just below the bladder neck to the mid-cervical point. The
length of this incision was about 5-6 cm, and its greatest
width was 3-3.5 cm as it was determined by the princi-
ples of native-tissue reinforcement in recent sources on
fascia-preserving methods.

One of the main differences with the usual dissection,
which contributed to the novelty of this technique, was
the control of the mucosal flap. Instead of removing the
kite-shaped flap completely off the underlying puboce-
rvical fascia, a light curettage with low-power cautery
was performed on the epithelial surface. Low-power cau-
tery was applied superficially to the epithelial surface to
create a controlled raw area that facilitates fibrosis and
tissue integration during healing, thereby reinforcing the
fascial bridge. This method also resulted in rough surface
area which was meant to foster controlled fibrosis and
tissue integration, as per the known principles of tissue
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healing. After this surface preparation, the raw central
segment was plicated into structural "bridge" with one or
two continuous layers of delayed-absorbable sutures, e.g.
2-0 polyglactin. This bridge was a buttress at the centre
and enhanced support under the bladder base.

In order to enhance the repair, the lateral pubocervical
fascial leaves were pulled together and anchored over this
central bridge with several interrupted sutures forming a
multi-layer fascial repair. The operation was completed
by the redraping and midline stitching of the vaginal
mucosa with continuous absorbable sutures and any sur-
plus was excised as necessary. The postoperative care
was delivered in accordance with a standard periopera-
tive protocol, which comprised of antibiotic prophylaxis,
72 hours of urinary catheterization and regular postop-
erative care.

In group B group, a longitudinal incision was made on
the anterior vaginal wall. Lateral dissection of the vaginal
epithelium was done to reveal the pubocervical fascia.
In the midline plastics of the fascia were done with
delayed-absorbable interrupted sutures, which restored
medial support. The superfluous mucosa was excised
and vaginal epithelium sewn with continuous absorbent
suture. A Foley catheter was retained in 72 hours.

The main outcome measures were anatomic success in 6
months, which was POP-Q point Ba < -1 and functional
success, which was the disappearance of vaginal bulge
symptoms. Secondary outcomes were the time of opera-
tion, intraoperative blood loss, complications, dyspareu-
nia, recurrence, and patient satisfaction. The evaluations
that were done included postoperative evaluations at 1
week, 6 weeks, 3 months, and 6 months. A senior reg-
istrar, who had no knowledge of the surgical method,
conducted anatomic examinations, and urinary symptom
questionnaires were given at every follow-up.

STATISTICAL ANALYSIS

The information was documented using a structured pro-
forma. The SPSS version 26 was used to perform analy-
sis. Continuous variables were reported as the mean SD
and compared with independent t-test or Mann Whitney
U as necessary. Fisher exact test was used to compare
categorical variables because of small sample. A p-value
<0.05 was considered statistically significant. The results
were presented as means, standard deviations, and per-
centages, as appropriate.

All participants had their informed consent written. Con-
fidentiality on patients was upheld.
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RESULT

The number of women with anterior vaginal wall prolapse
was 60, and 30 patients were in each group. Follow-ups
of all patients after 6 months were done. Baseline demo-
graphic characteristics including age, parity and body
mass index were comparable between the two groups
and are presented in Table 1.

Table 1. Baseline Characteristics of the Study Partici-
pants.

Variable Category Group 1 Group 2
30-40 5 4
41-50 7 6
51-60 15 13
61-70 3 7
BMI (kg/m?) 28 27.5
(mean)
Number of samples (n)
Para2 4
Para 3 8
Parity Para 4 30
Para 5 8
Para 6
Para 10

A total of 60 women with anterior vaginal wall prolapse
were included, with 30 patients in each group. Follow-up
at 6 months was completed for all participants.

The group mainly comprised of multiparous; para 4
(50%), para 6 (15%) and para 3 and para 5 (13.3% each).
The parity distribution across groups was not much dif-
ferent (Fig. 1).

Parity Distribution (n=60)

Para 4

50.0%

Para 10
5 Para 2

13.3%

Para 5

Para 3

Para 6

Fig. (1). Parity Distribution n=60.
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Primary Outcomes

At 6 months, anatomic achievement (POP-Q Ba <-1)
was achieved in 100% (30/30) in the Kite-Bridge group
and 96.7% (29/30) of the conventional group (p = 1.000).
Group 1 had functional success in 93.3 percent patients
and functional success in Group 2 of 83.3 percent (p =
0.27) (Table 2).

Table 2. Primary Anatomic & Functional Outcomes at 6
Months.

Group 1: Group 2:
Outcome Kite Bridge | Convention- | p-value
(n=30) al (n=30)
Anatomic Suc- 30/30 29/30 1.000
cess (Ba<-1) (100%) (96.7%) )
Functional/Sub- 28/30 25/30 027
jective Success (93.3%) (83.3%) ’
PersistentResid- | 30 6 700y | 530 (16.7%) | 0.41
ual Symptoms

Secondary Outcomes

Mean operative time was observed to be a little bit more
in the Kite-Bridge group (42+/ -3 min) than the conven-
tional group (39 +/-2 min), p <0.001). In Group 1, one of
the patients suffered intraoperative injury to the bladder,
but this was repaired during the operation; Group 2 did
not experience any intraoperative injury.

The early postoperative complications were few. Section
1 witnessed a patient in the Group 1 that developed a
temporary urinary retention and in Section 2 a patient
that developed a wound hematoma and each was handled
through a conservative approach. Group 1 and Group 2
(6 months) 10% and 23.3% of the patients respectively
reported dyspareunia (p =0.29). Both groups did not have
a patient requiring re-intervention because of recurrence.

The patient satisfaction among the patients in the Kite-
Bridge group was also high (93.3 vs. 76.7 in the conven-
tional group) (p = 0.09) (Table 3).

Table 3. Secondary Outcomes.

Group Group 2:
Seconc(f::ll;z Out- 1: Kite- | Conven- | p-value
Bridge tional
. . <0.001
Operative Time 42+3min | 39+2min | (signifi-
(mean + SD)
cant)
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Intraoperative Blad- 1/30 o
der Injury (3.3%) 0/30 (0%) 1.000
Early Urinary 1/30 o
Retention (3.3%) 0/30 (0%) 1.000
Post-operative 1/30
Hematoma 0/30 (3.3%) 1.000
Overall Early Com- 2/30 1/30 1.000
plications (6.7%) (3.3%) '
Dyspareunia at 6 3/30 7/30 029
months (10%) (23.3%) ’
De novo SUI 0 1 1.000
Recum.ence (Re-in- 0/30 0/30 L
tervention)
Patient Satisfaction

) . 28/30 23/30
(Satisfied/Highly o 0 0.09
satisfied) (93.3%) (76.7%)

DISCUSSION

Native tissue repair remains an important aspect of oper-
ative management of vaginal wall prolapse particularly
in the post-Mesh period. The anterior colporrhaphy is
a widely practised procedure but researches conducted
over the ages have cast doubts on the recurrence rates and
the postoperative functional symptoms like dyspareunia
and thus, procedures are currently undergoing revisions
in an attempt to provide more support to the tissues and
to better the results of the symptoms without disrupting
the anatomy of the vagina [17, 18].

The Kite- Bridge method and the conventional anterior
colporrhaphy were identified to be offering good outcome
in short-term regarding anatomy in the current compara-
tive study and no significant difference between the ana-
tomic outcomes of the 2 methods in terms of 6 months
follow up. Available literature can be used to substantiate
the same finding and the hypothesis is that native tissue
anterior repair is normally accompanied by high initial
anatomic success at least during the first year of post-
operative period regardless of the plication procedure
implemented [19, 20]. The second sign of the success of
native tissue repair in an appropriately chosen patient in
the short-term follow-up is that none of the groups had to
be re-intervented or re-intervented within the time frame
of the research.

Even though the equality of anatomic success existed, the
tendency of the practical result and patient satisfaction
was in favour of the Kite-Bridge method. More women
would have shown improvement in the symptoms of the
vaginal bulge and overall satisfaction, and the dyspareu-
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nia observed was lower at the follow-up. This is also
clinically relevant since previous studies have already
determined that anatomic correction does not necessarily
have to be accompanied by reduction of the symptoms
or a sense of success experienced by the patient [21, 22].
Greater concern with patient-reported outcomes as a
measure of success of priority is now used on modern
pelvic floor surgery.

Kite- Bridge is a conceptually different approach of tra-
ditional anterior colporrhaphy. It is an incision which
is kite-shaped and preservation of the vaginal mucosa
to create an area of controlled superficial raw area to
improve fibrosis and multilayer reinforcement at the mid-
line bridge using both sides of pubocervical fascia. The
purpose of this technique is to support the base of the
bladder with minimum tissue trauma, vaginal shortening
and excess tension. The architecture of the incisions, the
little amounts of dissection and bridge-based reinforce-
ment, which were part of the Kite-Bridge technique have
not been previously documented in indexed literature,
and that is why the given technique can be deemed as
new. The Kite-Bridge technique has been used as mod-
ification of combination of various native tissue tech-
niques, such as darn of the anterior vaginal wall, lattice
or rug-weaving plication and others instead of the stan-
dard colporrhaphy [23].

The small increment in time of surgery calculated using
Kite-Bridge repair was within the scope of the reported
operative procedures involving the anterior native tissue
repair, and it did not cause an increase in blood loss and
postoperative morbidity [24]. The complications were
minimal in the two groups. During operation, it was
found out that there was one incidence of the Kite-Bridge
group having one incidence of bladder trauma and this
was repaired with no sequelae which is consistent with
the profile of complications associated with anterior com-
partment surgery as reported [25].

It has to be mentioned that the subsequent reduced cases
of dyspareunia that followed the Kite-Bridge surgery
may have been caused by the reduced scarring of the
vagina and necessity to avoid the global excision of the
mucosa. Past research studies have explained sexual dys-
function post-surgery and vaginal constriction to aggres-
sive resection of anterior vaginal wall and high tension
closures [21, 25]. It means that those processes that do
not result in the loss of vaginal elasticity and shortening
may be given functional values particularly among sex-
ually active women.
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Overall, this paper supports the use of the Kite-Bridge
technique because it is a safe, effective and functionally
favourable native tissue that can be used in the repair of
anterior vaginal wall prolapse. It is particularly attracted
to the low resource setting because it utilizes the native
tissue, no foreign material is being used, and the surgical
procedures can be repeated, but it can also be applied to
the situation in which the utilization of mesh is contrain-
dicated or it is unacceptable.

LIMITATIONS

The present study has several limitations. One import-
ant limitation is the relatively small sample size, which
may limit the statistical power to detect small differences
between the two surgical techniques. In addition, the fol-
low-up period of six months reflects early postoperative
outcomes. Pelvic organ prolapse recurrence may occur
later, often within 1-3 years after surgery, and therefore
longer follow-up studies are required to evaluate long-
term durability of the repair.

Furthermore, this was a single-centre, non-random-
ized study. Patients were not randomized to the surgical
groups, and allocation depended on the operating con-
sultant’s clinical decision, which may introduce potential
selection bias.

RECOMMENDATIONS

Among the alternative measures that can be taken to
replace the conventional anterior colporrhaphy, it might
be named Kite-Bridge approach in particular when it
comes to women who are sexually active and where the
usage of mesh cannot and should not be an option.

Multicentre and follow up will be justified by the larger
size of the research in the future to determine the sustain-
ability and functional outcomes.

CONCLUSION

Kite-Bridge native tissue repair demonstrated anatomical
outcomes comparable to conventional anterior colporrha-
phy, with a trend toward improved functional outcomes
and patient satisfaction. Larger studies with longer fol-
low-up are required to confirm the long-term durability
of this technique.

ABBREVIATIONS

AC: Anterior colporrhaphy.
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IRB: Institutional Review Board.
POP: Pelvic organ prolapse.
POP-Q: Pelvic Organ Prolapse Quantification.

SUI: Stress urinary incontinence.
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