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ABSTRACT

Objectives: The aim of this study is to present a novel approach for a paravaginal defect treatment. This extraperitoneal
approach can be performed in patients with comorbidities and on obese patients. The main advantages are: not requiring
the pneumoperitoneum and the Trendelenburg position and the avoidance of peritoneal adhesions.

Material and methods: This study presents the results in 27 patients with cystocele caused by a lateral defect pelvic or-
gan prolapse quantification (POP Q) stage Il or higher. The procedure was performed with a modified Richardson and Burch
technique using a preperitoneal approach. Three follow-up examinations were conducted two, six weeks, and six months
after the operation. A quality of life assessment was conducted before and after surgery using the short form of the PFIQ-7.

Results: All patients had a POP Q Il cystocele and 59% had concomitant stress urinary incontinence. In all patients cys-
tocele was reduce to asymptomatic POP Q stage | or 0. Mean operation time was approximately 80 minutes. In six months
post-operation follow up, one case of recurrence was noted. The patients’ quality of life revealed a statistical improvement
from an average of 6.8 points before, to an average of 0.7 points after the operation (p < 0.05) in the PFIQ-7.

Conclusions: Preperitoneal laparoscopic lateral repair is a relatively fast procedure and it is also feasible for obese women
and for patients with a cardiopulmonary risk. Neither the Trendelenburg position nor the pneumoperitoneum are required.
Postoperatively, the patients witnessed a reduction of the cystocele and complaints connected with their previous condition.
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INTRODUCTION

Upon vaginal examination pelvic organ prolapse (POP)
can be detected in up to 50% of women and 3-6% have
symptoms related to POP [1]. The primary objective of pro-
lapse surgery is the re-establishment of the pelvic floor
anatomy, restoration of the physiological functions of both
the bladder and rectum and the recovery of sexual functions.
The cause of a paravaginal defect in the anterior compart-
ment, and level Il according to de Lancey’s classification [2],
is the detachment of the vesicovaginal fascia from the arcus
tendineus fasciae pelvis. During a gynecological examina-
tion using Kristeller speculas, a case of cystocele caused by
a lateral defect is seen as a prolapse of the anterior vaginal
wall with the preservation of the vaginal rugae. This defect
accounts for 60 to 80% of anterior compartment prolapse
[3]. The most typical complaints are discomfort, the sensa-
tion of a foreign body and pollakisuria. The patients also
frequently suffer from recurrent urinary tract infections
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connected to urinary retention despite pharmacological
treatments, accompanied by urge symptoms.

Richardson et al. [4] first described the anatomy and de-
veloped the initial abdominal technique to repair this para-
vaginal defect. The laparoscopic approaches currently in use
have success rates ranging from 60 to 89% [5]. Until now,
the literature has described a transperitoneal laparoscopic
approach. Trendelenburg positioning and pneumoperito-
neum are required in order to perform such an operation.
Consequently this procedure cannot be performed on many
patients with cardiopulmonary risk factors.

Richardson [4] also demonstrated the causality of stress
urinary incontinence due to a paravaginal defect. Thus, it is
common to perform a lateral repair procedure along with
the Burch operation. When dealing with a level Il defect of
pelvic organ prolapse, it should be noted that it commonly
occurs along with a level Ill defect, which causes urinary
stress incontinence [6]. However, when there is a level llI
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defect along with a level Il defect due to urethra kinking
it can also mask urinary stress incontinence. It would be
revealed, if a Burch operation is not performed simultane-
ously with the lateral repair procedure.

During the modified Richardson procedure the lateral
vaginal wall is lax sutured to the pectineal ligament on the
pubic bone which results in the adherence of the vaginal
wall to its damaged attachment on the arcus tendineus. The
Burch operation is also performed to attach the puboure-
thral ligaments under the urethra to the pubic bone. The
whole procedure is performed without tension. The main
process leading to recovery and the re-establishment of the
anatomy is the creation of scar tissue between the vaginal
wall and arcus tendineus.

Currently, the most common approach for paravaginal
repair is the laparoscopic transperitoneal approach. Several
papers, however, have described a preperitoneal approach
for the Burch procedure [7, 8]. Taking this into considera-
tion, the authors have developed a novel extraperitoneal
technique for paravaginal repair. More accurately, we call it
a preperitoneal approach.

When assessing the patient’s suitability for this proce-
dure scarring in the abdominal wall is a relative contraindica-
tion.The most common procedures which might potentially
create difficulties are cesarean sections and an open appen-
dectomy. Scarring after these procedures can complicate
the preparation to such a degree that the preperitoneal
approach is not feasible and perforation of the peritoneum
leads to the transperitoneal approach being used instead.

Presented here is a novel approach to paravaginal repair
by using an extraperitoneal (preperitoneal) route. Based
on indications and results, this approach might be a viable
option for premenopausal women with a cystocele with
a lateral defect. It can also be considered for elderly women
who have the same defect instead of using anterior mesh
implantation. A modified Burch procedure was included
as a part of this operation and performed regardless of the
complaints of urinary stress incontinence.

MATERIAL AND METHODS

The study presented here was approved by the local IRB.
Patients were recruited from March 2017 to March 2019.

The patients were examined by two surgeons using
the Pelvic Organ Prolapse-Quantification (POP-Q) assess-
ment [9]. The inclusion criteria was a symptomatic anterior
wall prolapse caused by lateral defect stage POP Q 2 or
higher both with and without urethrocele. Exclusion criteria
were: a history of previous pelvic surgery or vaginal sur-
gery, genital orabdominal cancer, previous sling operations,
patients with concomitant apical defect stage > POP Q |,
rectocele or enterocoele, or preoperative post-void residual
urine > 50 mL.

A quality of life assessment was conducted before sur-
gery and six weeks after using the short form of the Pelvic
Floor Impact Questionnaire (PFIQ-7) [10]. This form evaluates
the influence of the disorder on a woman'’s social life as con-
nected to her urinary tract (UIQ-7), bowel or rectal (CRAIQ-7),
and vaginal or pelvic (POPIQ-7) symptoms.

The patients were informed both verbally and in writ-
ing of the different procedures including both intra- or
extraperitoneal approaches. They were informed that the
planned extraperitoneal approach would be substituted for
adifferent operation in the case of perforation of the perito-
neum or in the case of straitened preperitoneal preparation.

Before discharge, the postvoid residual (PVR) volume of
urine was measured by vaginal ultrasound in patients who
reported difficulty during micturition [11].

In cases of post-void residual urine over 80 mL PVR was
checked again after one week. In cases of post-void residual
urine over 200 mL a Foley catheter was inserted for 3 or
4 days. Further management depends on the chronicity of
the retention.

Obese women were also included in the present study
and as a means of classifying obesity the Body Mass Index
(BMI) was used (BMI above 30) [12].

Preoperative considerations

Before hospital admission every patient was instructed
regarding NPO [13].

The patients were allowed to eat up to six hours and
drink clear liquids up to two hours before surgery as a means
to prevent complications connected with aspiration X.

Compression stockings were worn during the operation.

Operation

A subumbilical incision is made in the skin. After creating
a tent by the operating surgeon and assistant holding the
abdominal wall, a trocar is introduced parallel to the skin
so that the surgeon can stay in the preperitoneal layer. The
preperitoneal space is now filled with CO2 and a camera
is inserted. More blunt preparation is carried out by using
the camera and after this preparation three more trocars
are introduced. The trocars are placed on both sides of the
abdominal wall, two on the left side of the patient (10 mm
and 5 mm trocars) for the surgeon, and one on the right
side (5 mm trocar) for the assistant. The air pressure is set to
12 mm Hg with an air flow rate of 6 mL/sec. The patient posi-
tion stays horizontal without Trendelenburg positioning.

It should be noted here that the preparation is quite
simple even in obese women because the distribution of fat
is small in the preperitoneal space, thus making it feasible
even for overweight women. The retropubic space is now
enlarged and the bladder moved medially to reach the vagi-
nal wall. When the vaginal wall is reached, a non-resorbable
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braided 0 suture, 15 cm long is introduced into the retro-
pubic cavity. The surgeon inserts the left forefinger into the
vagina and with this finger moves the vaginal wall closer to
the pubic bone and with the right hand places the suture in
such away as to have control of the vaginal wall while ensur-
ing not to perforate it. After the placement of this suture the
surgeon changes gloves and an assistant holds the vaginal
wall close to the pubic bone so that the suture can be tied
without tension (Fig. 1). The vaginal wall is sutured to the
medial part of Cooper’s ligament with two non-resorbable,
braided 0 sutures. This type of suture results in the vaginal
wall contacting the arcus tendineus (Fig. 2). The next suture
is placed paraurethral under the middle aspect of the ure-
thra. This is a modification of the Burch operation in which
two sutures are used. The Burch suture is placed under low
to medium tension so that there is no hypercorrection. The
appearance of the sutures after the operation resembles
the lines of a hammock. The procedure is now repeated on
the other side (Fig. 3). After hemostasis is achieved Redon
drain is placed in the preperitoneal space and all of the in-
struments and trocars are removed. The incisions are closed
with resorbable, monofilament 4-0 sutures.

Postoperative considerations

The patient can drink fluids immediately after the op-
eration and eat after approximately 4-6 hours. Thrombo-
prophylaxis is achieved with low-weight heparin and com-
pression stockings. Patient mobilization can take place in
the evening of the day of the operation while the bladder
catheter is usually kept in place until the next morning.
The patient can be discharged the following day. Three

Figure 1. Fixation of the vaginal wall to the arcus tendineus fasciae pelvis

follow-up examinations measuring urine retention are usu-
ally conducted two weeks, six weeks and six month after
the operation.

The patient is asked not to lift or carry heavy objects
and should also refrain from doing any hard work for ap-
proximately 6 weeks after the operation. The patient is also
shown the correct position to sneeze or cough with the
head turned as far as possible to the left or right side of the
body for a better distribution of pressure to protect the
reconstructed pelvic floor [14].

RESULTS
All of the 27 patients had a mean age of 43 (31-57), 89%
were premenopausal, with a level Il lateral defect in anterior

compartment (cystocele). Three obese women (BMI over
30) were included in this study (Tab. 1). Fifty-nine percent
complained of stress urinary incontinence. This complaint

Elevated yaginal wall

Arc?,s:_t'endineus Arcus tendineus

Bladder,

Figure 3. Lax fixation of the paraurethral area — modified Burch suture
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Table 1. General characterisctics of the study group / Demographic

and medical description of the study population

Number of patients n=27

Age/Age range Mean 43 years/31-57 years
BMI/BMI range value Mean 25/17-34

BMI > 30 3(11.1%)

Smoking 6 (22%)

Premenopausal 24 (89%)

Parity/Parity range Mean 2/1-3

Weight of biggest child/range  Mean 3680 grams/2700-4700 grams
Family POP history 11 (40.7%)

BMI — body mass index

Table 2. Post Operative Complications

Number of patients n=27

Mean 80 minutes/

Operating time/range /55-130 minutes

postoperative pain till 14 days 1(3.7%)
Urine retention (> 100 mL after voiding) 2 (7%)
POP recurrence (6 month observation time) 1(3.7%)

was confirmed in a cough test. After the operation the lateral
defect was reduced to POP Q0 or l in all patients. In this type
of operation isimportant to forestall hypercorrection which
can lead to urine retention. Using the presented procedure,
reducing the cystocele to at least POP Q | seems to be suf-
ficient to eliminate the ailments. In patients with POP Q
| cystocele no urge symptomes, urinary incontinence or other
complaints were observed in the study group. Overall, the
operation was very well-tolerated.

The most common postoperative complication was
urine retention (more than 100 mL after voiding). This
complication occurred in two patients (7%) and was only
atemporary problem which resolved itself completely after
a maximum time of four weeks. Only one patient com-
plained of postoperative pain (3.7%) and the objective pain
severity was six in the VAS-Scale (VAS, visual analogue scale).
One patient (3.7%) experienced a recurrence of the symp-
toms with a lateral cystocele six months after the operation.
As a postmenopausal woman, this patient was scheduled
to anterior colporrhaphy using alloplastic material (Tab. 2).

The mean operation time was 80 minutes and the pa-
tients were discharged from the hospital the day after the
operation. An ultrasound was performed only when the
patient complained of a postoperative problem with mic-
turition.

Quality of life was assessed using the PFIQ-7 (PFIQ, pelvic
floor impact questionnaire). Overall it revealed an average
postoperative improvement from 6.8 to 0.7 (p < 0.05). For

the anterior compartment there was an improvement on
average from 11.7 to 1.2 (p < 0.05).

DISCUSSION

Repairing a lateral defect using this preperitoneal tech-
nique makes it feasible for almost all women, regardless
contraindications for classic laparoscopy. In this study three
of the patients were obese. It was observed that the distribu-
tion of fatin the preperitoneal space is relatively slight, mak-
ing the preparation simple and fast in almost all body types.

By eliminating the Trendelenburg position this approach
is also feasible for women with cardiopulmonary, ophthal-
mological and neurological problems. It has been shown in
the literature that cardiac output is not influenced to a great
degree by this position, but that intraocular pressure is sig-
nificantly raised [15]. Because of potentially life-threatening
complications due to the Trendelenburg positioning, espe-
cially in cases of a long operating time, the preperitoneal
approach can be considered with elderly and also multi-
morbid patients [16].

Observation in our department shows that most pa-
tients after two hours in a head-down position often need
a quick re-alignment of their body because of pulmonary
and cardiacinstability. By performing a preperitoneal opera-
tion the body of the patient is kept in a horizontal position
and subsequent instability of the patient was not observed
in the present study. However, the population of the current
study had no cardiological risks so there is no evidence that
this approach has any influence on such risks.

Operations with pneumoperitoneum cause an increase
in the mean arterial pressure of approximately 30% and
a decrease in venous pressure of about 25%. Because of
the compression of the vena cava venous reverse flow
is decreased. Other observations included an increase in
the level of adrenaline to approximately three times its
normal level, cortisol four times, and vasopressin about
40 times, leading to anincrease in peripheral pressure [17].
This research was studied on animal models, but it can be
presumed to be applicable in a human patient. Some of
these changes are caused by carbon dioxide while others
are caused by the pressure in the abdominal cavity. The
preperitoneal approach prevents pressure changes and
complications can be avoided. It also prevents peritoneal
adhesions, which can result in postoperative pain or dif-
ficulties in future operations. Further studies, however, are
needed to evaluate these issues.

The next important advantage of this technique is that
no mesh implants are utilized. This is seen as a positive
aspect in context of the FDA warning about MESH from
2011, indicating the seriousness of the problem with allo-
plastic materials [18]. Alloplastic material in the human body
can lead to pain, discomfort, or erosion of the vaginal wall,
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vaginal bleeding and dyspareunia. The use of synthetic im-
plantsis increasingly restricted, among others, by FDA [19].

As a reaction for this restrictions, different surgical tech-
niques enabling to minimize or eliminate meshes use in
prolapse surgery. A good example is an apical defect recon-
struction described by Sliwa et al. [20] in which a minimal
portion of alloplastic mesh is used, and in addition is placed
extraperitoneally. One of the common indications for the
anterior mesh implantation is a cystocele with a lateral de-
fect, especially in elderly women. In this population, a trans-
peritoneal laparoscopic approach is often contraindicated.
Although laparoscopic surgery is minimally invasive, it is
often a weight bearing procedure for this group of patients
which may result in cardiopulmonary problems.

During the preperitoneal lateral repair only non-re-
sorbable sutures and no meshes were used. The cause of
a lateral defect is the abruption of the vesico-vaginal fascia
from its attachment. The suturing and re-establishment of
this attachment is a sufficient therapy for a cystocele with
lateral defect. While sutures in and of themselves do not
exactly solve this problem it is rather the creation of a scar
by the wound healing between the vaginal wall and arcus
tendineus which sufficiently reduces this defect. Because of
this the use of resorbable sutures will likely lead to the same
outcome and should be considered in the future.

The fixation of prolapsed tissues is made as in the origi-
nally developed and method [21] and its intraperitoneal
laparoscopic modification [22]. Satisfactory long term results
of this, anteriorly directed fixation can be extrapolated to
our preperitoneal modification of the procedure.

The group of patients in this study consisted of young
premenopausal women. Considering the reduction of risk
by eliminating the Trendelenburg position this approach
can presumably be used likewise in elderly patients. This
thesis, however, needs to be proven in future studies.

Chinthakanan et al. [5] describes high success rates in
the range of 60% to 89% after performing laparoscopic
paravaginal defect repair. According to him, laparoscopic
paravaginal repair approaches should be performed as
a first-line therapy, especially in the age of laparoscopic
and robotic surgery. He also points out that anterior colpor-
rhaphy is not an anatomic repair for paravaginal defects.

Rudnicki at al. [23] compared 68 patients after ante-
rior colporrhaphy and 70 patients with collagen-coated
transvaginal mesh for anterior vaginal wall prolapse. After
a three-year follow-up the anatomical cure rate was 91.4%
in the mesh group and 41.2% in the colporrhaphy group.
Although there was no impact on the subjective outcomes.

This low anatomical rate in the anterior colporrhaphy
group can be explained by the fact that anterior colpor-
rhaphy is not a precise treatment for a paravaginal lateral

defect [24, 25]. It should be even considered as contraindi-
cated in this clinical situation.

The recurrence rate after laparoscopic preperitoneal
lateral repair needs to be proven in long term prospective
studies on a major group of patients. If the rate is compara-
ble to anterior mesh implantation and the stress is bearable
for elderly patients, this procedure can potentially be an al-
ternative for mesh implantation in treatment of a cystocele
caused by lateral defect. In this way the use of mesh may be
reduced the cases of recurrence.

The next advantage of this procedure is that the laparo-
scopic approach does not cause a narrowing of the vagina
which is also animportant factor for young women prevent-
ing dyspareunia which can occur after vaginal operations,
especially after mesh implantation [23].

Limitations of this study are a short 6-month observation
time and a small patient group. A larger study group and
longer observation time are needed for more conclusions.

Limitations of this procedure are any anatomical chang-
es, especially scar tissue after previous operations, in the
preperitoneal space.

CONCLUSIONS

Preperitoneal laparoscopic lateral defect repair can be
done in a relatively short time. It is also feasible for obese
women and for patients with cardiopulmonaryrisks, because
the Trendelenburg position and pneumoperitoneum are
both unnecessary. Any synthetic meshes are not adminis-
tered. A very satisfactory effect can be achieved with a less-
ening of patient’s complaints and reduction of the cystocele.

The first short-term results of this preperitoneal proce-
dure show that this procedure is fast, simple, and the cor-
rection of the defect is satisfactory for the patients. Further
studies are needed for a better assessment of the results
and the risk of recurrence.
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