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SUMMARY
The aim of this study is to show the safety and efficacy of the double trans-

obturator approach, a new technique for anterior vaginal wall prolapse, using
several different kinds of meshes (synthetic and biological).This is a retrospective
study of 74 women treated between 2005 and 2007. The patients underwent a 3,
6 and 12 month follow-up. The anatomical cure rate, defined as grade of pro-
lapse <2, was 79.7%. Fifteen patients had a recurrence, 12 were treated with bio-
logical VS meshes and 3 were treated with synthetic meshes. Vaginal erosion was
reported in 5 (6.7%) of these patients, two of whom were treated with topic es-
trogenic therapy, and three of whom with partial excision. These results suggest
that this technique is safe and efficacious and that the best meshes to use are
synthetic meshes, because they have a lower recurrence rate than biological
meshes.
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INTRODUCTION

According to the most recent epi-
demiological data urogenital prolapse
affects about 45% of women in post
menopause [1]. This incidence is in-
creasing more and more, due to the
extension of average life, hence the
use of surgical therapy too. The risk
of surgery for prolapse has been esti-
mated to be around 11.1% in a
woman’s l i fe [2] . During the last
years, new surgical techniques have
been developed, and the use of pros-
theses has been introduced in urogy-
naecological surgery. Access for posi-
tioning the meshes has changed from
the classical abdominal approach to
the simpler vaginal one, related to
lower morbidity, a reduction of post-
operative pain and a shorter period
of hospitalisation[3]. The introduction
of a prosthesis was a result of the
high recurrence rate of anterior col-
porrhaphy, which is around 40% [4].
Therefore suspension to the
sacrospinous ligament may cause le-
sions of the pudendal vessel and
sacral nerve.

Prostheses can be divided in two
groups: synthetic non absorbable
meshes and biological absorbable
meshes.

The main characteristics of the
prostheses are:
• pore size: this determines the re-

sistance of the mesh to infection
and its flexibility. If pore size is
less than 10 µm, the meshes are
called “microporous”,  i f i t is
greater than 75 µm they are called
“macroporous”. These latter mesh-
es are best because they allow the
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migration of macrophages and
leukocytes within them, thus re-
ducing the risk of infection, The
cause of the most common com-
plication related to the use of syn-
thetic materials is erosion

• density (stiffness): this depends
on the pore size: microporous and
multifilament meshes have an ele-
vated density that increases the
probability of erosion.  Density is
the opposite of elasticity. The
denser the mesh, the less flexible
it is, so it will be less integrated
into the host tissue, increasing the
probability of erosion. On the oth-
er hand low density  meshes will
be more integrated  in the host tis-
sue, with a lower rate of erosion.

• composition: monofilament or
multifilament

• interstice: this represents the dis-
tance between the single filaments
of the material; if it is less than 10
µm the material is considered a
microporous mesh.
Although these characteristics are

important for determining the inci-
dence of erosion, the main aspect to
be considered is the interaction with
the tissue interface. The ideal pros-
thesis should induce a minimal initial
inflammatory reaction followed by
vascular and fibroblastic infiltration.
Otherwise the phenomenon of en-
capsulation occurs, which  reduces its
effectiveness and  increases the risk
of erosion.

Biological materials can be divided
into:
• autologous, (rectus fascia, fascia

lata, and vaginal skin)
• allografts, (dura mater and dermis)



• xenografts, porcine dermis (Pelvi-
soft® Bard, Covington, GA), or
bovine (pericardium) [5].

MATERIALS AND METHODS

Between 2005 and 2007, in the
“Santo Bambino” Hospital 74 patients
- mean age 64.3 ± 10.4 SD, mean par-
ity 3.2 ± 1.5 SD, and mean BMI 29.8
± 5.3 SD - underwent surgery to re-
pair pelvic organ prolapse (POP). We
used the POPQ-System for the clini-
cal evaluation of the prolapse, while
the patients were performing a Valsal-
va manoeuvre in the gynaecological
posit ion.  Twenty-two patients
(29.7%) had a grade II cystocele, 35
(47.3%)  grade III and 17 (23%) grade
IV. Rectocele was found in 36 women
(48.6%): 15 (41.6%) had a grade II
rectocele, 12 (33.4%) a grade III and
9 (25%)  grade IV. The KHQ and
PISQ-12 were used to evaluate symp-
toms and quality of life. During the
follow-up the same questionnaires
were administered to verify the effec-
tiveness of the operation.  The pa-
tients’ main symptoms were: dyspare-
unia, urinary retention, palpable
mass, difficulty in evacuating. The
clinical examination was completed
with urodynamic tests. We found
stress incontinence (SUI) in 35 cases
(47.2%). The surgical technique
adopted in anterior prolapse consists
in placing a mesh with a double tran-
sobturator approach. On the other
hand, in posterior vaginal wall de-
fects we performed high levator my-
orrhaphy. We used synthetic prosthe-
ses - Prolift ® (Gynecare, Baltimore,
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USA) in 40 cases (54.1%), Avaulta®
(Bard, Covington, GA) in 16 cases
(21.6%) - and biological prostheses -
Pelvisoft ® (Bard, Covington, GA) in
the remaining 18 patients (24.3%).
During the same operation we per-
formed colpohysterectomy in 33 cas-
es (44.5%), uterosacral ligament fixa-
tion in 33 patients (44.5%) and the
TOT technique in 22 cases (29.7%).
The DTOT technique (double tran-
sobturator): We pass the mesh
through the obturator foramens.  It is
important to correctly locate the entry
points for the four cutaneous inci-
sions in order to create a safe route
for the passage of the needles in or-
der to preserve the integrity of the
vascular-nervous structures. The first
entry points are marked in the gen-
itofemoral fold on the left and right
side at the level of the clitoris and the
second entry points are located 2 cm
below and 1 cm lateral from the first
ones. Thanks to different studies on
cadavers we can observe that the
needle, crossing the obturator fora-
men,  stays  3.2  3.5cm away from
the obturator nerve and vessels[6].

RESULTS

The patients underwent a 3, 6, and
12 month  follow-up. The double
transobturator approach was always
safe, there were no intraoperative
complications. The mean duration of
the operation was 48 minutes for the
correction of anterior and posterior
prolapse; 117 minutes in the case of
associated colpohysterectomy and/or
TOT technique. The mean duration of



hospitalisation was 63 h. The anatom-
ical success rate, defined as a grade
of prolapse <2, was 79.7% (59 pa-
tients) for anterior prolapse and 100%
(36 patients) for posterior prolapse.
The recurrence rate for anterior pro-
lapse was 20.2%( 15 women): 8 pa-
tients (53.3%) had a grade II pro-
lapse, the remaining 7 (46.7%) a
grade III prolapse. Regarding posteri-
or vaginal wall defects we observed
complete resolution of the prolapse.
Thanks to the questionnaires we cal-
culated that the satisfaction rate of
patients was 90.5% (67 patients). Six-
teen patients (41%) manifested “de
novo” incontinence, probably be-
cause of the end of the “kinking” ef-
fect caused by the cystocele. On the
other hand the TOT cure rate was
91.7%. During the follow-up we
found vaginal erosions in 5 patients
(6.7%), in 4 cases out of 5 the erosion
was located on the anterior colpoto-
my. Erosion occurred within 6 weeks
and 6 months. Two patients were
asymptomatic so they were treated
with estrogenic topic therapy; on the
other hand the remaining three pa-
tients had vaginal discharge and dys-
pareunia, requiring partial excision of
the mesh. Seventeen of the 21 pa-
tients (80.9%)with preoperative dys-
pareunia recovered a normal sexual
life.

DISCUSSION

The double transobturator ap-
proach represents an innovation in
pelvic floor surgery ; it is based on
the concept of anatomical-functional
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reconstruction using a “tension free”
technique. At the beginning of our
experience we adopted both synthet-
ic meshes (low density, macroporous
and monofilament  polypropylene)
and biological meshes (porcine der-
ma). Thanks to the analysis of the
first data we init ial ly preferred
porcine derma because of a lower
percentage of erosion than with
polypropylene. However, during our
follow-up we noticed that women
treated with porcine derma had a
greater failure rate (recurrence of the
prolapse) than those treated with
polypropylene, 86.6% (12 cases) VS
13.4% (3 cases). 

The different behaviour of porcine
derma can be explained by its partic-
ular structural composition. In fact
thanks to its biocompatibility, it stim-
ulates a bland inflammatory reaction
and therefore a low risk of erosion,
which depends on an excess of this
reaction. But, on the other hand, the
absence of “cross linking” between its
fibres prevents fibroblastic and vascu-
lar colonization, so the mesh does
not integrate into the host tissue but
is encapsulated by it.[7] This involves
a lower fixity of the porcine derma to
the anatomical structures of the
pelvis, so recurrence is more fre-
quent. Because of these considera-
tions the use of porcine derma has
been reserved to ≤ II grade prolapse.
Moreover, synthetic meshes may un-
dergo different complications that can
be divided into infective and non-in-
fective complications. Infective com-
plications include functional and
anatomical complications.

Functional complications in-



clude evacuative dysfunction, “de no-
vo” detrusor hyperactivity, stress in-
continence, dyspareunia and local
chronic pain. 

Anatomical complications in-
clude foreign body reaction, fibrosis
with tissue retraction, calcification,
hematoma, thrombosis, erosion, sero-
ma, fistula. 

Note that “erosion” is not the same
as “infection”; it depends on different
risk factors of:

Type of mesh: macroporous or
microporous.

Surface of the mesh: Norris et al.
were the first to notice that the entity
of inflammatory reaction to the mesh
is proportional to its surface.

Surgical technique: we have to
considerer two important risk factors:
excessive tension applied to the
mesh, and inadequate dissection of
the vaginal wall. To avoid the first
risk factor we place the mesh in a
“tension free” way. This consists in
the placing the mesh under the blad-
der without any stitches so it can as-
sume the most natural anatomical po-
sition possible. Regarding vaginal dis-
section, if this is too deep it increases
the risk of vesical erosion, on the
other hand if it is too superficial, it
increases the probability of vaginal
erosion[8].

Age > 65 years is considered an
independent risk factor , which can
increase the probability of vaginal
erosion1.6 times. This is caused by
the reduction of the tissue’s repairing
ability due to altered proliferation of
the keratinocytes and by changes in
the inflammatory response due to al-
terations of the chemokine content
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and phagocytic functions. Further-
more in aged skin a reduced synthe-
sis of extracellular matrix is present,
which derives from a decrease in
metalloproteinase levels. Finally an-
giogenesis is impaired because of the
reduced production of aged mi-
crovessels.

Smoking increases the risk of ero-
sion 3 times. Several studies have
correlated its influence with wound
repair and tissue regeneration.  In
fact the principal components of to-
bacco (nicotine, nitric oxide, carbon
monoxide) influence wound healing
in peripheral tissues; the dermis is
particularly sensitive to the vasocon-
strictive effects of smoking, and in-
creased levels of carboxyhaemoglo-
bin and of platelet adhesiveness lead
to the formation of microthrombi and
a reduced ability to deliver oxygen.
Finally, increased serum levels of fib-
rinogen and of haemoglobin, de-
creased fibrinolytic activity, and direct
endothelial injury all contribute to re-
duce local circulation [9].

Concomitant hysterectomy and
anterior inverted T colpotomy:
concomitant hysterectomy should be
avoided, if necessary an exclusive
pericervical colpotomy with retro-dis-
section of the bladder should be per-
formed, rather than an over extensive
T colpotomy [10]. The main clinical
symptoms of erosion are:  unspecific
pelvic pain, vaginal discharge, urinary
and faecal incontinence, dyspareunia.
Therapy for erosion includes both
medical and surgical treatment; the
former consists in topical oestrogen
therapy and antibiotic therapy and it
is administered to asymptomatic pa-



tients. On the other hand in sympto-
matic patients we adopt a surgical ap-
proach that consists in partial or total
transvaginal excision of the mesh.
The choice depends on the type of
mesh used: since porcine derma is
not integrated into the host tissue,
but is only encapsulated, it requires
total excision; polypropylene, being
totally integrated, only requires par-
tial excision.

At the beginning of our study all
the patients with SUI underwent both
the operations at the same time. De-
spite the elevated cure rate (91.7%),
we chose to treat SUI six months later
because when we performed the two
operations at the same time, there
was an increased risk of post-opera-
tive bladder retention and overactive
bladder symptoms [11]. The choice
to treat rectocele with high levator
myorrhaphy, without using a mesh,
derives from the evidence of a
greater incidence of complications
connected to the use of prostheses.
In fact Huebner et al. describe an un-
acceptable increase of “de novo” dys-
pareunia and defaecatory pain [8].

CONCLUSION

The advent of prostheses in pelvic
floor surgery is very important for a
definitive resolution of urogenital
prolapse. The cure rate, reported in a
recent review by Cochrane, ranges
from 80% to 100% [12]. The use of
meshes however, is accompanied by
several complications, the most im-
portant of which is erosion. Erosion
is more frequent when the mesh is
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introduced vaginally rather than ab-
dominally. Nevertheless the use of
the vaginal route is better because
the abdominal route involves many
complications: increased operative
time, mesh infection, bleeding from
the retroperitoneal space, wound in-
fection, ureteral injury and small
bowel obstruction [13]. The ideal
synthetic material should be biocom-
patible, inert, not carcinogenic, not
allergenic, not inflammatory, sterilis-
able, not modifiable by body tissue,
soft and flexible to accommodate the
natural stretching of the vaginal tissue
during sexual intercourse, and it
should be able to avoid shrinkage
and mechanical stress, while being
easy to handle and readily available
at a reasonable cost. At the moment
polypropylene mesh represents the
first choice in the surgery of urogeni-
tal prolapse, because it appears to be
associated with a much lower risk of
infection and erosion compared with
other synthetic grafts ( 0-5% against
4-30% of polyethylene, polyester or
silicone)[8].Besides, the polypropy-
lene mesh offers a more lasting result
than biological prostheses, which
were used widely at the beginning,
due to the lower rate of erosion, but
which today are only used for low
grade prolapse because of their high
recurrence rate.  

In conclusion, if on one hand we
have approached  the modern idea of
the perineum as an integrated func-
tional unit, on the other hand we are
still in search of a material that can
satisfy standards of permanence of
the result without dangerous and
sometimes dramatic complications.
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