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INTRODUCTION

It is evident that pelvic organ prolapse (POP) occurs
when the supporting pelvic floor becomes weakened or
stretched, usually caused by childbirth, leading to descent
of the pelvic organs to the vagina and beyond. POP might
affect each of the 3 pelvic floor compartments or any
combination of. This contributes to the impairment of
pelvic organ function and a deterioration of patient quality
of life. POP is estimated to severely affect approximately
11% of the female population. A-PFP, referring to the
centro-apical prolapse of the pelvic floor, occurs in up to
20% of parous women. It might be related a variety of
urinary, bowel and sexual symptoms. A-PFP is estimated to
be surgically treated in 5% of the total female population.
Furthermore, up to 30% of those who undergo traditional
non-mesh surgery might eventually go through repeat
prolapse surgery, some of them following hysterectomy.1-4
Operation for A-PFP cure, such as vaginal

hysterectomy, colporrhaphy, with or without plication of
the utero-sacral ligaments, as well as sacro-spineous and
sacral colposuspentions, are also associated with up to
30% recurrence rate, as determined by objective POP
scoring and prolapse-related subjective symptoms.
Previous POP surgical reconstruction, first degree relative
with significant pelvic floor fascial defect and poor pelvic
supportive tissue were regarded as risk factors for A-PFP
recurrence.5-12
Experience with abdominal wall herniorrhaphy showed

that the mesh implant concept had a low recurrence rate,
and it was therefore subsequently implemented for pelvic
floor herniation repair.

However, unlike abdominal wall hernia vertical mesh
repair, the vaginally implanted horizontal meshes are
subjected to relatively high levels of physical pressure,
including sexual intercourse, thus should be well secured
to solid pelvic structures such as the sacro-spineous
ligaments (SSL), the pre-sacral fascia, the arcus tendinous
fascia pelvis (ATFP) or the utero-sacral ligaments. The
preferred anchoring method involves passing the mesh
arms through the ligaments, since that probably results in
longer lasting support than suture methods of mesh
fixation.
Furthermore, just a thin and fragile mucosa layer covers

the vaginal mesh, compared to the thick abdominal wall
coverage of the abdominal hernia mesh; hence, mucosal
erosion and vaginal mesh exposure are possible post-
operative complications in the former. Steps should be
taken to minimize mucosal erosion and the hazards of
vaginal mesh protrusion.
The first innovative procedure for the correction of the

apical vaginal support defect and used a vaginal approach
was replacement of the utero-sacral ligament by a
synthetic sling positioned at the levator plate level was the
Posterior Intra-Vaginal Sling (PIVS). Restoration of the
utero-sacral ligament support and re-suspend the uterine
isthmus, making the addition of vaginal hysterectomy
unnecessary.13-18 By not removing the uterus,  the cervical
ring, a solid central pelvic anchoring point is preserved.
This provides extra stability for the pelvic floor by
recruitment of the related web ligamentary architecture for
the pelvic reconstruction and avoids potential iatrogenic
weakening of the pelvic floor due to surgical impairment

Original article

Apical pelvic floor prolapse surgical repair: comparison
of anterior and posterior pelvic floor compartments vaginal
mesh implants

MENAHEM NEUMAN1-4, NATALIA SUMEROVA5, VLADIMIR SOSNOVSKI1,
JACOB BORNSTEIN1,2

1 Urogynecology Unit, Dept. of Obstetrics and Gynecology, Western Galilee Hospital, Nahariya
2 Faculty of Medicine in the Galilee, Bar-Ilan University, Safed
3 Research and Development in Urogynecology, the CEO’s office, Shaare-Zedek Medical Center, Jerusalem
4 Assuta Medical Centers, Tel-Aviv and Rishon le-Zion, Israel
5 Moscow Medical Stomatological University, Urology Department, Russia

Abstract: Objectives: Urogynecologists are constantly looking for simple, safe and durable methods to cure apical pelvic floor prolapse (A-
PFP). We used a well-known surgical technique utilizing either anterior or posterior pelvic floor compartment synthetic mesh (Prolift®,
Gynecare, Somerville, NJ, USA) to reinforce the pelvic floor in cases of A-PFP with high risk of recurrence. The aim of this study was to an-
alyze and compare cure rates as well as peri and post-operative related complications. Patients and methods: Patients with advanced A-PFP
and being at risk for recurrence were enrolled into the study and underwent either anterior or posterior mesh implantation, according with the
surgeon’s decision. Previous Pelvic Organ Prolapse (POP) surgical reconstruction, first degree relative with significant pelvic floor fascial de-
fect and poor pelvic supportive tissue were regarded as risk factors for A-PFP recurrence. Pre-operative demographic data, operative details
immediate and long term postoperative follow-up data were prospectively collected for patients at the first post-operative month and year.
Tele-interview was held at study conclusion by un-biased researchers who collected also the data from patient’s charts and analyzed it.
Results:A total of 57 A-PFP patients were subjected to the mesh operation in an overnight setting, at a university or privet hospitals, between
October 2006 and May 2008. Twenty seven had an anterior compartment mesh and 30 patients had a posterior compartment mesh.
Colporrhaphies and anti-incontinence mid-urethral synthetic sling operations (TVT-SECUR or TVT-Obturator®, Gynecare, Somerville, NJ,
USA) were added upon indications. Peri and early post-operative complications included one event of bladder outlet obstruction which was
conservatively treated. the operation failed and repeated surgery was needed with 3 patients, two of them had an anterior and one posterior
mesh implant  One patient of each group presented with an opposite side pelvic floor prolapse and 3 had recurrent USI. Conclusions: The
mesh A-PFP reconstruction anterior and posterior mesh operation carries a low complication rate and high cure rate. The current study sup-
ports the previously reported favourable therapeutic outcome of this procedure and shows that the anterior and posterior meshes are similar
regarding out-come. Thus, is the surgeon who allows to choose the mesh to be used as he finds anatomically and surgically appropriate.

Key words: Apical Pelvic Floor Prolapse; Surgical Reconstruction; Mesh Implant.

Apical pelvic floor:---  04/09/13  14:41  Pagina 1



of innervation and blood supply. In contrary, adding
hysterectomy to mesh pelvic floor reconstruction
significantly increases (O.R. = 15 add confidence intervals)
the risk of post-operative vaginal mesh exposure. Other
occasional adverse outcomes of hysterectomy are vaginal
shortening and psychological effects in terms of the
woman’s body image and self-esteem.19-28
This study goal is to evaluate and compare the anterior

and posterior meshes for A-PFP reconstruction, in terms
of cure and failure rates as well as related complications
rates, safety and durability of cure.

PATIENTS AND METHODS

The study was designed as a two patient’s cohort study,
comparing two surgical procedures for the treatment of A-
PFP. The primary outcome measures were A-PFP mesh re-
construction safety, adverse effects and durability of cure at
long term follow-up. Patients experiencing stage 3 or 4
vaginal apical supportive defects, diagnosed clinically in
accordance with the International Continence Society (ICS)
Pelvic Organ Prolapse Quantification (POPQ) standard
scoring system, and who were at increased risk for recur-
rence of the POP, were referred for mesh implantation oper-
ation. Risk factors for recurrence included previous POP re-
construction surgery, first degree relative with a significant
POP or poor pelvic floor tissue as assessed clinically.29-32
Patients with mild POP and not at risk for recurrence were
referred to conventional native tissue operations, Patients
who had undergone previous pelvic irradiation, or with im-
mune-depression, active infection, systemic steroid use or
poorly controlled diabetes were excluded.
Thorough informed consent was obtained. All patients

were given one gram Monocef (Cefonicid, Beecham
Healthcare) intravenously prior to surgery. All patients
were prepared by an iodine antiseptic vaginal wash prior to
the commencement of surgery. Spinal or general anesthesia
was elected upon patient’s request.
Patients with an anterior vaginal wall defect, with or

without an apical vaginal support defect had an anterior
mesh implantation through a longitudinal median anterior
wall incision and para-vesical lateral dissection. The mesh
was spread from one pelvic side wall to the other, from the
bladder neck to the uterine cervix or vaginal apex, so as to
replace the whole anterior compartment endo-pelvic fascia.
Proper mesh placement required a rather large para-vesical
dissection, along the bony pelvis up to the iliac spines lat-
erally and posteriorly and to the pubic bone anteriorly. The
mesh arms were passed through the ATFP ligament to pre-
vent weakening. The mesh was also secured to the fascial
ring of the uterine cervix or to the vaginal apex at the inser-
tion point of the former sacro-uterine ligaments so as to re-
cruit the endo-pelvic ligaments for improved support. Mesh
fixation to the para-urethral tissue was also done to ensure
better stabilization of the construction.
For patients with posterior vaginal wall defect (recto-en-

terocele), with or without apical prolapse, a posterior mesh
was implanted. This was carried out through a longitudinal
median posterior wall incision, then freeing the vaginal
wall from the rectum and the herniated peritoneal sac of the
enterocele. A para-rectal dissection was then performed to
the level of the SS ligaments. The mesh was spread from
one pelvic side wall to the other, from the vaginal apex to
the perineal body, to replace the whole posterior compart-
ment pelvic endo-pelvic fascia. The mesh was also secured
to the fascial ring of the uterine cervix or to the vaginal
apex at the insertion point of the former sacro-uterine liga-
ments so as to recruit the endo-pelvic ligaments for im-

proved support. Mesh was fixed to the perineal body to en-
sure better stabilization of the construction. Special surgical
steps to prevent mesh exposure were undertaken. This in-
cluded implying meticulous tension free technique with
both, vaginal wall and mesh, refraining from excessive
vaginal mucosa trimming and dissecting below the sub-mu-
cosal fascia, so as to preserve blood supply and nerve end-
ings. This avoids ischemia, poor healing and tissue necro-
sis, which might potentially lead to vaginal mesh erosion. It
is important to replace sufficient portions of the endo-
pelvic fascia, beyond the borders of the herniating endo-
pelvic fascia and pelvic floor herniation, with the mesh.
This is best achieved by spreading the mesh from one
pelvic side-wall to the other, from the urethra and bladder
neck to the vaginal apex, through the posterior compart-
ment all the way down to the perineal body.
Patients presenting with additional significant features of

pelvic floor relaxation underwent anterior or posterior col-
porrhaphy, as well as anti-incontinence surgery when indi-
cated, at the same time as the mesh operation.
Pre-operative demographic data, operative details and

immediate postoperative follow-up data were prospectively
collected for all patients. Intra-operative and post-operative
complications of all patients were recorded prospectively.
The patients were interviewed at the first postoperative
month and 1 year after. Subjective data recording included
symptoms as urgency, frequency, stress and urge inconti-
nence of urine or feces, sexual function impairment, void-
ing habits and pelvic pain and bulging. The file data collec-
tion was carried out by non-involved researchers. Patients
were tele-interviewed by these researchers at study conclu-
sion, September 2011.  The study was approved by the re-
view board (Helsinki committee). The study patients were
provided with detailed relevant information prior to their
signing the consent form.  All patients were given 1 gr
Monocef® (Cefonicid, Beecham Healthcare) intravenously
one hour prior to surgery. They all underwent an iodine an-
tiseptic vaginal wash before the surgery. The mode of anes-
thesia depended on the patient’s request. Urinary bladder
catheterization or diagnostic cystoscopy was not routinely
carried out. Patients presenting with opposite compartment
prolapse and urinary stress incontinence had anterior and/or
posterior colporrhaphies and anti-incontinence mid urethral
sling operations respectively, concomitant with the mesh
reconstructive surgery. All operations were carried out by a
single surgeon (MN) at a university hospital and a private
hospital. These study patients were reported earlier with a
longitudinal large scale publication.33
All statistical analyses were performed using SPSS 18

(IBM Corporation, Somers, NY). The student T test was
used for comparison of quantitative variables between
groups, while the Chi-square test or Fisher’s exact test were
used to compare categorical variables between groups. The
Mc-Nemar test was used for longitudinal data comparison.
All statistical tests were evaluated at the P=0.05 level of
significance.

RESULTS

Between October 2006 and May 2008, 58 A-PFP mesh
operations were performed (Prolift®, Gynecare, Somerville,
NJ, USA). Of these 27 included anterior mesh implants and
30 had posterior mesh implants. Patients with USI had ad-
ditive sub mid urethral sling (SMUS) anti-incontinence sur-
gery (TVT SECUR® or TVT-Obturator®, Gynecare,
Summerville, NJ, USA) and patients with opposite pelvic
floor relaxation had additive native tissue colporrhaphy. No
significant intra-operative injuries were reported.  One pa-
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tient had an early post-operative bladder outlet obstruction,
treated conservatively. Dyspareunia occurred with 2 pa-
tients, one of each group. No tape exposures were recorded.
Three patients (2 of the anterior and 1 of the posterior

group) presented with operative failure and had to be re-op-
erated. Two patients, 1 of each group, had opposite side
pelvic floor compartment prolapse. In 52 patients (91%)
were the results satisfying, being both – free of complica-
tions and cured, as defined by the POPQ criteria. This in-
cludes patient's satisfaction with the anatomical results and
cure of the debilitating introital lump related to the prolapse
as well as proper function of the pelvic organs: the vagina,
the bladder and the ano-rectum. 
The patients’ personal characteristics pre-operatively

showed no statistical differences between the two groups.
Age, parity, menopause, bladder over-activity, previous an-
ti-incontinence surgery and the presence of chronic illness-
es were similar for the two patient groups. There was no
difference between the groups with regard to the operative
details, including the length of the procedure and the need
for concomitant colporrhaphy and SMUS operations.
Operative injuries and cure rates as well as post-operative
complication rates were similar in the two groups. Fifty
percent of both groups presented for 1 year follow-up meet-
ing, all were tele-interviewed at study conclusion. 

DISCUSSION
Pelvic floor reconstructive surgeons, being aware to

many hazards with pelvic mesh implants,29-40 are often fac-
ing the need to decide whether to implant an anterior or
posterior mesh for assuring A-PFP long durability cure.
Frequently, the decision is made according with the
anatomical situation, namely – by verifying which of the
pelvic floor compartments is prolapsed more – the anterior
or the posterior. The surgeon has no data to predict if this
decision entails the best reinforcement for the apico-central
pelvic floor compartment. This rather small two armed co-
hort study looked at this particular issue. The two compara-
ble patient’s groups, who were operated each with an ante-
rior or posterior mesh and followed-up for 3-5 years, shows
no difference regarding the A-PFP correction. The mesh A-
PFP reconstruction anterior and posterior mesh operation
carries a low complication rate and high cure rate. The cur-
rent study supports the previously reported favourable ther-
apeutic outcome of this procedure and shows that the ante-
rior and posterior meshes are similar regarding out-come.
Thus, is the surgeon   allowed  to choose the mesh to be
used as he finds anatomically and surgically appropriate.
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