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Introduction

Laparoscopy may yield better exposure and surgical
detail, reduce blood loss and the need for excessive
abdominal packing and bowel manipulation, which
all may lead to a lesser morbidity (Garry, 2004).
 Laparoscopy has gradually found its way in the field
of urogynaecology, but scientific validation of this
approach has long-time been poor. Recently laparo-
scopic colposuspension was shown to be equally
 effective as an open procedure at 2 years follow-up
(tan et al., 2007). today, the procedure may be less
practiced since the transvaginal tension free tape
(tVt) procedure was shown to be equally effective
as open colposuspension and being even lesser
invasive   and less expensive. It has therefore become
the gold standard for treating stress urinary inconti-
nence, leaving laparoscopic colposuspension in our
unit a procedure being offered only to patients
that undergo simultaneously other procedures by
 laparoscopy. 

nevertheless, other urogynaecologic procedures
may still benefit from an abdominal approach. Sur-

gical repair of level I or apical vaginal defects, that
also preserves vaginal function, can be performed
 either vaginally or through abdominal approach (de
Lancey, 1992). Randomized trials, however, have
shown that sacrocolpopexy offers lower recurrence
rates and less dyspareunia than sacrospinous fixa-
tion, but at the expense of a longer recovery time
(Maher et al, 2007). Logically, a laparoscopic
modification   towards sacrocolpopexy (LSC) may
reduce   the morbidity of the latter. However, LSC
was embraced later than colposuspension, probably
because vault prolapse occurs more rarely and LSC
needs extensive dissection and advanced suturing
skills, limiting this as a procedure within reach of the
general gynaecologist or urologist (nezhat, 1994).

Level I defects

the support of the cervix, and in its absence, the
apex of the vagina is provided by vertical orientated
fibres that have a broad origin at the sacrum and lat-
eral pelvic wall. these structures are better known
as the utero-sacral and cardinal ligaments, described
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Abstract

Laparoscopy offers great exposure and surgical detail, reduces blood loss and the need for excessive abdominal
packing   and bowel manipulation making it an excellent modality to perform pelvic floor surgery. Laparoscopic repair
of level I or apical vaginal prolapse may be challenging, due to the need for extensive dissection and advanced suturing
skills. However, it offers the efficacy of open abdominal sacrocolpopexy, such as lower recurrence rates and less
dyspareunia   than sacrospinous fixation, as well as the reduced morbidity of a laparoscopic approach. 
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by deLancey as Level I support (1992). When these
fail, uterine or vaginal vault prolapse occurs. Loss
of apical support is associated with concomitant de-
fects of the anterior or posterior wall in 67-100% of
cases (deLancey, 1992; Shull, 1999).

the leading risk factor to develop post-hysterec-
tomy vault prolapse is the prior presence of uterine
prolapse at the time of hysterectomy. the prevalence
of vault prolapse in women with prior hysterectomy
because of prolapse is as high as 11.6%, whereas
it is only 1.8% when the hysterectomy was done for
another reason (Marchionni et al., 1999); overall
incidence   4.4%. Other risk factors for vaginal vault
prolapse include more generic causes, such as
chronic pulmonary disease, but not obesity
(dällenbach   et al., 2008; blandon et al., 2009).
adequate   prophylactic suspension of the vault by
a proper culdoplasty   at the time of hysterectomy
prevents   the occurrence of post-hysterectomy vault
prolapse (Cruikshank et al., 1988). 

the clinical presentation of apical prolapse can
vary from being asymptomatic to causing a multi-
tude of symptoms. the common denominator is the
feeling or seeing of a vaginal lump. Frequently uri-
nary, defaecatory or sexual symptoms may coexist.
the prevalence of symptoms of stress urinary incon-
tinence, overactive bladder and voiding dysfunction

vary around 30% for each of them (Maher et al.,
2004). One in three patients has constipation and
around one in five experiences dyspareunia,
although   a causal relationship remaining is difficult
to explain. 

Vault prolapse can be treated by pessaries, how-
ever, with limited success. a variety of abdominal
and vaginal operations restoring level I support have
been described. Vaginal repairs include utero-sacral
ligament suspension, ileococcygeal suspension,
sacrospinous fixation and infracoocygeal sacropexy.
Suspension at the uterosacral ligaments involves
suturing   of the vaginal vault to the remnants of the
utero-sacral ligaments as high as possible (Shull et

al., 2000). abdominal techniques involve utero-
sacral   ligament suspension (karram et al., 1999),
sacrospinous   fixation (Hale et al., 1999 ) and sacro-
colpopexy (adisson et al., 1985). Historically, these
techniques were first described via laparotomy, and
only recently laparoscopic modifications were
described  . In the uterosacral ligament fixation, the
apex is suspended by shortening the ligaments with
helical sutures. abdominal sacrocolpopexy involves
fixation of the vault to the anterior longitudinal
ligament   by the interposition of a graft, and histori-
cally reports go back as far as the late 19th century,
by Freund   in 1889 and kustner in 1890. Cutaneous

Fig. 1. — Schematic drawing of a sacrocolpoperineopexy. In this case, the posterior implant is extended over the entire posterior wall
and sutured at the level of the sphincteric complex. (Courtesy of uz Leuven and Leuven academic press– From: Claerhout F, 2010) (1).

(1) Claerhout F (2010). the introduction of laparoscopy and novel biomatrices for surgical repair of vaginal vault prolapse by sacral
colpopexy. thesis Manuscript. Leuven, Leuven academic press, 185 pp, ISbn: 978 90 5867 806 5.
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flaps were initially used by Huguier and Scali
(1958), and a synthetic graft was first described by
Scali (1974).

a Cochrane systematic review concluded that
abdominal   SC is associated with less recurrence at
the vaginal vault ( RR 0.23, 95% CI 0.07-0.77) and
less dyspareunia (RR 0.39, 95 CI 0.18-0.86) than
vaginal sacrospinous fixation (Maher et al., 2007).
Conversely, open abdominal sacrocolpopexy was
associated   with a longer operating time, longer hos-
pital stay and higher cost than vaginal suspension.
Logically, laparoscopic sacrocolpopexy (LSC) may
reduce these unfavourable aspects.

Technique of laparoscopic sacrocolpopexy

We operate only symptomatic vault prolapse, mini-
mally presenting as stage II prolapse of the apex or
upper posterior wall of the vagina according to
the pelvic Organ prolapse-Quantification system
(pOp-Q; bump 1996). In case of associated rectal
prolapse, a rectopexy may be performed (Fig. 1).
 patient preparation is as for laparoscopic colposus-
pension, but bowel preparation may be even more
important. Good exposure of the promontory is
easier   with adequate bowel preparation. For this pro-
cedure we have been giving both cefazolin (2 g) and
metronidazole (1500 mg) prophylaxis. after induc-
tion of general anesthesia, the patient is positioned
in a modified lithotomy position with access to the
vagina and rectum. after disinfection and sterile
draping a 3-way Foley catheter is inserted to empty
the bladder. the additional channels allow for blad-
der filling with dyed saline, to detect bladder lesions
and/or identify the bladder margins. at least four
trocars   are necessary: one primary subumbilical
10 mm cannula, two lateral 5 mm trocars and one
trocar halfway between the symphysis and the
umbilicus  . the latter one is used for suturing, and
should have leak proof seals; we use Excel trocars
for that purpose (Johnson & Johnson).

after careful identification of L5-S1, the inferior
limit of the left common iliac vein and the right
ureter, the dissection of the promontory is started.
First the prevertebral parietal peritoneum is incised
with 5-mm monopolar scissors vertically (Ethicon).
Retroperitoneal fat is dissected to allow exposure of
the anterior vertebral ligament. an area as large as
required for fixing the mesh needs to be dissected on
the promontory just right from the midline. pitfalls
are the median sacral vessels, or when moving too
much laterally of the ureter or to the left the main
vessels. Occasionally bipolar forceps is used for that
purpose.

the peritoneal incision at the promontory is then
extended along the rectosigmoid to continue over the

deepest part of the cul-de-sac, opening the recto- and
vesicovaginal space. Some prefer to create a tunnel
under the peritoneum, avoiding later suturing. the
lateral incision as well as the dissection downward
towards the perineal body can be extended as far
as required. this is the case when there is a large
rectocele   or when a concomitant rectopexy is
required   for rectal prolapse. 

at this point in time we change gloves to prevent
contamination of the mesh. two separate meshes are
sutured to the posterior and anterior wall of the
vagina, using a knot pusher, needle holder and assis-
tant needle holder. as much as possible we try to
avoid perforating the vagina while suturing. because
this might not always be avoided, we moved away
from braided sutures such as Ethibond, and now use
pdS sutures which were made on purpose (Ethicon,
120 cm). today there are double legged meshes
commercially available, such as y-mesh (aMS) and
alyte (bard). If not available, one can easily cut a
larger mesh to the appropriate size, e.g. Gynaemesh
M implants (Ethicon). the posterior mesh can be
fixed as laterally as the levator muscle. there is
neither   agreement on the size of the meshes used nor
on the number of sutures required for this operation,
but usually we place between 9 and 16 sutures. One
may need to palpate the rectum and vagina to define
their borders. Once this is finished, the vault is posi-
tioned by the rectal pusher (placed in the vagina)
at the level of the ischial spines and then fixed in a
tension-free position. We use either staples or tackers
to fix the mesh to the promontory; however, sutures
can be used as well. It is at this time that one needs
to be alert to avoid haemorrhage from the presacral
vessels. We then close the peritoneum with both
a running suture and the staples left over from
the sacral fixation. this will avoid adhesions to the
mesh. at the end of the procedure we pack the
vagina. 

We remove the vaginal packing and urinary
catheter after 48 hours. postoperatively, low molec-
ular weight heparin injections as well as a stool
softener   macrogol 3.350 13.25 g (Movicol, norgine)
are continued for 6 postoperative weeks to prevent
heavy pushing. also sexual inactivity is recom-
mended until the 3 month postop visit. all these
measures were empirically determined.

In patients with uterine prolapse a laparoscopic
supracervical hysterectomy can be performed. this
avoids opening of the vagina and might decrease
the risk of erosion (Visco et al., 2001). In patients
choosing to conserve the uterus, a hysteropexy is
performed instead (krause et al., 2006). One method
is to place a mesh both anteriorly and posteriorly,
and connect at the posterior aspect of the cervix,
after passing it through the ligamentum latum. 
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at the promontory, large vessel or venous injury
should be avoided. during dissection of the vesico-
vaginal space haemorrhage or a bladder lesion can
occur. ureteric lesions are uncommon, but may
occur when the dissection is performed too laterally.

dissection of the rectovaginal space may lead to
haemorrhage and rectal injury. appropriate traction
and dissection close to the vagina may reduce the
risk. also the use of a rectal probe helps identifying
these structures. 

postoperative wound infections are rare. de novo
stress incontinence may be the result of excessive
correction and traction backwards, opening the
urethro vesical angle. de novo urge and urge incon-
tinence may occur but its course is relatively unpre-
dictable.

the use of a mesh, which is a foreign body, can
lead to graft related complications (GRC). pain or
dyspareunia related to the mesh can occur. Exposure
of suture material or mesh erosions (< 6%) may
occur and may require reintervention. Infections of
the mesh, leading to sepsis or spondylodiscitis are
rare but feared complications. Intravenous antibi-
otics are started and re-intervention with removal of
the infected mesh may be required. Constipation
may be due to extensive dissection or damage of the
sacral plexus, but the majority of patients suffer from
 constipation already before the operation.

Experience with laparoscopic sacrocolpopexy

We recently reported our prospective experience
with all consecutive LSC beyond our learning curve
(Claerhout et al., 2009) (table 1, table 2). LSC was
introduced in our unit in 1996. Since then, la-
paroscopy was used as the primary access route. In
order to avoid an effect on outcome of the inherent
learning process we used the cumulative sum analy-
sis (CuSuM) method to determine the learning
curve (Ramsay et al., 2002). based on a 90% rate of
avoiding conversion to laparotomy or occurrence of
perioperative complications, our prior learning curve
was set at 60 cases. Later cases (> 61) were included
in a prospective consecutive series of 132 women.

they all had vaginal vault prolapse, presenting as
stage II apical prolapse. they underwent LSC using
a amid type I polypropylene implant over a 5 year-
period and were prospectively followed up by a
standardized   protocol to determine anatomical cure
(≤ pOp-Q Stage I), subjective cure and impact on
quality of life, as measured by a standardized inter-
view and a prolapse- specific questionnaire (p-QOL)
before and after the operation (digesu et al., 2005;
Claerhout et al., 2010). the standardized interview
consists of 28 questions related to prolapse, bladder,
bowel and sexual function. p-QOL assesses the im-
pact of prolapse on 9 different quality of life domains
with scores for each domain, ranging between 0 and
100. postoperative assessment was done after 3, 6
and 12 months and annually thereafter by a single
independent assessor. de novo symptoms were
defined   as symptoms that were not present before
surgery but that were present at the 3 months visit.
at study-closure all patients were asked to complete
the p-QOL. If patients did not attend their planned

Table 1. — perioperative characteristics and complica-

tions in a prospective series of 132 LSC (Claerhout et al.,

2009).

Mean or n Sd or %

Operation time (min) 180.5 (46)

blood loss (mL) 185 (124)

Inpatient days (days) 5.7 (1.9)

Conversion 1 (0.7)

Completely by laparoscopy 131 (99)

Per-operative complications 0 (0)

Complications in the early post-operative (<6w) period 

bleeding 1 (0.75)

nerve lesions 3 (2.3)

Local problems 2 (1.5)

Complications in the late postoperative period (6 wks to

59 months)

Reintervention related to the mesh 9 (6.8)

Mesh erosion 6 (4.5)

pain related to mesh 3 (2.3)

Reintervention for genital prolapse 0 (0)

Table 2. — anatomical findings prior to, 3 months after surgery and at study closure in a prospective series of 132 LSC (Claerhout

et al., 2009).

POP-Q 1 preoperative 3m Study closure

number of patients at each time point 132 132 99

pOpQ ≥ -1 at any compartment 132 (100) 7 (5.3) 22 (22)

pOpQ point ba ≥ -1 72 (54.5) 1 (0.8) 3 (3)

pOpQ point C ≥ -1 87 (66) 0 (0) 2 (2) 

pOpQ point bp ≥ -1 124 (94) 6 (4.5) 18 (18)
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follow-up visits, they were phoned to come for
clinical   assessment and if that was not possible, a
telephone interview was undertaken to document the
functional outcome. Women reporting “never” or
“rarely” prolapse symptoms (questions 1,2 or 3 of
the standardized interview) were classified as sub-
jectively cured. 

Our operation time was over 180 min (including
other procedures), 20 min longer than in the litera-
ture review of Ganatra et al. (2009). Our reoperation
rate for prolapse was 2.3% (vs. 6.2%), while the
erosion   rate was 2.3%, similar to what Ganatra et al.

reported in their review (2009). Hospital stay was
relatively long for a laparoscopic procedure, but to
us this has several reasons. First, we do offer this
procedure without any upper age limit, and the elder
population is reluctant to be discharged too early.
Second, patients are admitted a day prior to the
procedure  . third, there is no financial incentive in
belgium for an early discharge, because of the public
health system. 

Literature on laparoscopic sacrocolpopexy.

data on LSC initially were limited to retrospective
studies of variable size (Cosson et al., 2002; Elliot
et al., 2005, antiphon et al., 2004; Gadonneix et al.,
2004; Rozet et al., 2005; Higgs, 2005; paraiso et al.,
2005; Rivoire et al., 2007; argawala, 2007). they
covered issues such as peri-operative parameters,
reported   short term results and were usually retro-
spective in design. In the largest retrospective study
(n = 363) anatomical cure rate was 96% at a mean
follow up of 14.6 months (Rozet et al., 2005). Higgs
observed on a longer term 8% recurrences at the
level of the vault, but over one in three recurrences
in the anterior or posterior compartment. the overall
re-operation rate for prolapse was 16% (Higgs,
2005). 

the number of prospective studies is limited.
north et al reported on the 2-year outcome in
22 women. although excellent vault support was
reported  , recurrence in the anterior (n = 5) and pos-
terior (n = 12) were unacceptably high. there was
one case of exposure of the mesh at the level of the
vault. price et al. reported on the effects of laparo-
scopic sacrocolpopexy on female sexual function
(n = 84). Overall sexual function was improved with
a low rate of de novo postoperative dyspareunia
(8%) despite 5 exposures (1 of the mesh and 4 suture
 material) (price et al., 2010). 

In the more recent literature, a number of studies
have looked at larger numbers and longer term out-
comes. Granese et al. reported results on 165 proce-
dures with a mean follow up of 43 months. the
success rate was 94.9%. Sabbagh et al. analyzed

anatomical and functional outcomes of 186 women
at a mean follow up of 60 months. anatomical suc-
cess rate was 92.4% and functional cure rate was
95%. Of note is that in both series morbidities were
comparable to what was earlier published. In the lat-
ter study the vaginal mesh exposure rate was 3.8%.

Finally, Ganatra et al. (2009) analyzed 11 series
with a mean follow-up of 24.6 months (range: 11.4-
66 months). Mean operative time was 158 min
(range: 96-286 min) with a 2.7% conversion rate
(range: 0-11%) and a 1.6% early reoperation rate
(range: 0-3.9%). Overall satisfaction rate was 94.4%,
the reoperation rate for prolapse was 6.2% and mesh
erosion rate was 2.7%. the objective success rate
was 92%. postoperative urinary dysfunction (urinary
urgency, urinary retention or stress incontinence)
was as frequent as 17.8% (range: 2.4-44%) and
stress incontinence requiring surgery (suburethral
sling, bulking-agent injections, bladder-neck
 procedures) in 42% of cases. postoperative sexual
dysfunction was present in 7.8% of patients (range:
0-47%) but only few series reported sexual function.
bowel postoperative dysfunction occurred in 9.8%
(range: 0-25%) of patients, presenting with consti-
pation, anal pain, and one case of fecal incontinence.
Most of the bowel symptoms resolved within
6 months. 

Overall these studies confirm that laparoscopic
sacrocolpopexy is a safe and effective substitute for
open sacropexy, with excellent apical support and
good functional outcome and limited morbidity. 

Choice of the mesh material.

different types of mesh have been suggested, either
xenografts or synthetics. a comprehensive review
reported an overall rate of mesh erosion of 3.4%
when synthetic permanent materials are used
(nygaard   et al., 2004). the nature of the material
used has been identified as a risk factor for the
occurrence   of GRC. For that reason, surgeons
have moved away from type II (microporous –
e.g. Expanded   ptFE [Gore-tex]) and type III
(macroporous with microporous or multifilamentous
components – e.g. polyethylene tetraphthalate [Mer-
silene]) because of their increased risk for infection
and erosion, and their poor integration into the host.
therefore, type I macroporous polypropylene (pp)
grafts are nowadays most  frequently used and pro-
vide excellent long term anatomical results. 

there is also some evidence that synthetic grafts
are superior to xenografts. they do not reduce the
number of GRC neither are they equally effective in
terms of recurrence for this type of prolapse. We
conducted a controlled study on a consecutive num-
ber of patients that was implanted with xenografts
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(deprest et al., 2009). anatomical and subjective
outcomes were compared to outcomes from consec-
utive controls operated with a polypropylene mesh
either prior to the xenograft cohort, or after (to allow
an overall comparable follow up period). after a
mean follow up of 33 months, the anatomical failure
rate at the level of the vault was significantly
higher  (21% vs 3%, p < 0.01). there were also sig-
nificantly more posterior compartment (36% vs
19%, p < 0.05) prolapses. there was a trend for an
increased recurrence at any stage as well. there were
also significantly more reoperations for recurrence.
Functional outcomes were equal. though a cross
linked (resistant to collagenase) as well as a non-
cross linked graft were used, the recurrence rates
were similar. We concluded that substitution of
polypropylene grafts by xenografts did not yield
equally good objective outcomes, neither did they
reduce the number of GRC. though functional
outcomes   are comparable we moved away from the
routine use of xenografts for this operation and hope
a more ideal “biological” mesh will be designed. 

Learning process

We studied the feasibility and the learning process
of LSC by documenting our entire experience, i.e.
from the first laparoscopic case onwards (Claerhout
et al., 2009). as outcome measures we used a variety
of relevant indicators of surgical performance,
including   the number of laparotomies, complication
rate, operation time and anatomical failure. We
analysed these by different statistical methods,
including   “moving average” (MOa) and “cumula-
tive sum” analysis (CuSuM). We demonstrated that
LSC can be implemented without increasing the
complication rate. We defined the endpoint for the
learning curve as the moment that the surgeon was
able to complete the procedure by laparoscopy, with-
out complications and with good anatomical out-
come in at least 90% of patients. With this as an
endpoint the surgeon required 60 cases. this is fairly
high and can be explained by the high number of
laparotomies   in our series. the majority of laparo-
tomies were, however, performed out of precaution:
only 2 (6%) were converted for complications. It is
possible that this would be less today, since we now
have far more background laparoscopy experience
than at that time, in 1996. 

Operation time can also be used as a sole end-
point. Operation time declined rapidly over the first
30 procedures, declining slower thereafter, to reach
a steady state after 90 cases (175 min). this rather
long learning curve tickled us to get better insight
into the limiting factors or challenging steps of
the procedure. to investigate this we studied the

learning curve of a fellow who was familiar with
advanced   laparoscopic surgery but not LSC. Instead
of only focusing on total operation time and compli-
cation rate we split the operation empirically into
5 steps: (1) dissection of the promontory, (2) dissec-
tion of the right parasigmoidal, para-rectal gutter and
the vaginal vault, (3) fixation of the implant to the
vault, which involves the placement of several
sutures  ; (4) fixation of the implant to the promon-
tory, (5) reperitonealisation. We analysed for each
step the operation time, performance and complica-
tion rate. taking operation time as outcome measure,
we found an apparent learning curve for all steps of
the procedure, except for the dissection of and fixa-
tion to the promontory. the most challenging step
was the dissection of the vault. It took the trainee
31 procedures to achieve an operation time that was
comparable to that of an experienced surgeon. after
a skills lab for suturing, the trainee could suture the
implant as fast to the vault as the teacher. 

Since then, akladios et al. have analysed the
learning curve of a senior urogynecologyc surgeon
who was initiated into laparoscopic sacrocolpopexy.
the mean operative time was of 236.9 minutes,
which decreased with a turning point after 18-
24 procedures. anatomical cure rate was 95.8% after
a mean of 15.8 months. the authors concluded that
despite the learning process they obtained outcomes
that were comparable to what is reported in the
literature  .

Robotic Surgery

Robotic surgery is increasingly being used in
gynaecology   and urology, and many hospitals have
invested into the required hardware. It can also be
used to perform LSC (Mottrie et al., 2005). It is pos-
sible that, for surgeons not familiar with endoscopic
suturing  , robotic surgery cuts on their learning
process. the associated cost to robotic surgery,
however  , remains an obstacle for the wider imple-
mentation of the operation. 

the surgical technique involves 4 to 5 laparo-
scopic ports: 3 to 4 for the da Vinci robot and 2 for
the assistant. Suturing is intra-corporeal. Elliot et al.

(2006) published an experience in 30 patients. In
their initial experience they docked the robot only
for the suturing of the mesh, which helped them
overcome problems with endoscopic suturing (di
Marco et al., 2004). On average the operation took
over 3 hours (range 2.15 to 4.75 hrs). Recurrent
grade 3 rectocele developed in 1 patient, 1 had
recurrent   vault prolapse and 2 had vaginal extrusion
of mesh. a smaller series from kramer (2009)
showed similar operation times, also one recurrence
on 21 patients, and over half of the patients had
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recurrent   surgery for prolapse in other compart-
ments. akl et al. published the largest case series to
date. Robotic-assisted sacrocolpopexy (RaS) was
performed on 80 patients with a mean follow-up
of only 4.8 months. the mean operative time was
197 min, but after the first 10 cases, it decreased by
25%. there were 4 conversions (5%). their results
show a short learning curve. Intra-operative com -
plications were comparable to what was earlier
reported   in open series (5%; 2 cystotomies, 1 bowel
lesion and 1 ureter injury). postoperatively, five (6%)
patients developed vaginal mesh exposure, one
(1.2%) patient developed a pelvic abcess, and one
(1.2%) patient had a postoperative ileus. the follow
up period was too short to say something about the
anatomical outcome. 

Costs of procedures

the cost associated with the use of the daVinci sur-
gical system is a concern. In a small study patel et

al. in 2009 demonstrated that the estimated direct
cost for RaS was significantly higher than that for
the open route, but not different from the laparo-
scopic one. Judd did a cost-minimization study
based on a systematic review of medical literature
performed in February 2009, comparing robotic-
assisted  , laparoscopic and abdominal sacrocol -
popexy in 2008 uS$. He used a microcosting
approach based on actual costs at duke university
Medical Center, durham, north Carolina. Without
including the purchasing and maintenance costs of
the daVinci abdominal sacrocolpopexy was cheap-
est. Ra-sacrocolpopexy was more expensive than
 either laparoscopic or abdominal sacrocolpopexy.
Robotic and laparoscopic sacrocolpopexy become
cost-equivalent when robotic operative time would
be reduced to 149 min, or if the disposable costs
would be reduced from $3293 to $2132. Laparo-
scopic sacrocolpopexy becomes as expensive as
abdominal   sacrocolpopexy if the length of stay after
the abdominal operation would exceed 5.6 days, or
if the disposables used would cost less than $668.
Limitations of cost-minimization studies are that the
results cannot be extrapolated to other hospitals
or health systems, neither does it take into account
the effects or benefits to the patient of the different
access routes. 

Conclusion 

Laparoscopic sacrocolpopexy yields equally good
objective and subjective cure rates as open surgery.
at present there is no randomized controlled trial
proving this, but one is under way. Observational

data are however reassuring. patients benefit from
the low peri-operative complications and quick re-
covery. However, extensive laparoscopic skills are
necessary for this type of surgery and the turnover
required to become proficient may be a limiting
 factor to make this operation a reasonable goal for
the average gynecologist or urologist. the place for
robotic sacrocolpopexy remains to be established. 
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