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Abstract
Purpose of Review Pelvic organ prolapse is a non-life-
threatening condition that has a wide variety of symptoms.
Sacrocolpopexy has been the Bgold standard^ for management
of apical pelvic organ prolapse with reported high success
rates for anatomic correction. Herein, we review the surgical
procedure, anatomic, and functional outcomes, as well as the
intraoperative and postoperative complications.
Recent Findings Findings suggest that the ASC has an accept-
ably low overall complication rate comparable between open
and minimally invasive approach. Mesh extrusion and ana-
tomic failure have been shown to increase over time.
Summary Patient education and counseling are important pre-
operatively. It is important to discuss with the patient risks of
the surgical procedure, specifically mesh-related extrusion,
longer term anatomic recurrence rates, rates of functional im-
provement, or worsening of bladder and bowel symptoms, as
well as rates of dyspareunia.

Keywords Voiding dysfunction . Pelvic organ prolapse .

Dyspareunia . Sacrocolpopexy

Introduction

Pelvic organ prolapse is a common problem among wom-
en with an estimated lifetime risk of surgery estimated to
be 11–19 % [1, 2]. Wu et al. compared data from the
National Health and Nutritional Examination Survey
(NHANES) from 2005 to 2006, 2007 to 2008, and 2009
to 2010 [3]. Overall, 25 % of women experienced one or
more pelvic floor disorders (moderate to severe urinary
incontinence, monthly fecal incontinence, or visual or pal-
pable pelvic organ prolapse), but the incidence was stable
over the time period. Though the prevalence of the con-
dition appears to be stable, the approaches to management
change with time. Skoczylas et al. retrospectively evalu-
ated changes in trends of POP repair at their institution
during release of the initial FDA warnings on transvaginal
mesh [4]. From 2008 to 2011, there was a decrease in
transvaginal mesh procedures from 25 to 2 % of cases,
an increase in native tissue repairs, and overall a decrease
in the number of sacral colpopexies (ASC) performed.
ASC was still the most commonly performed procedure
with an overall increase in the number performed by min-
imally invasive technique.

Although there are many different approaches to the
management of pelvic organ prolapse, the type of surgical
repair chosen is dictated by stage of prolapse, involved
compartments, patient characteristics, and surgeon prefer-
ence. Identification of apical descent and management of
the apex is a critical step for the success of prolapse re-
pairs. The ASC is preferred for repair of vaginal vault
(apical) prolapse in patients having concomitant abdomi-
nal surgeries, recurrent prolapse, or surgeons who have
limited experience with vaginal approaches to apical sus-
pension [5] or when vaginal shortening or narrowing is a
concern [6].
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Surgical Technique

The technique for ASC has evolved over time. In 1949,
Arthure described using the anterior longitudinal ligament
for fixation of the vaginal apex [7] and the practice of using
a graft interposition to secure the apex of the vagina to the
sacrumwas described in 1962 [8]. There has been evolution of
the surgical procedure with technical changes including the
location of fixation, type of graft material, the degree of dis-
section vaginally, and transitioning from an open abdominal
procedure to minimally invasive techniques of laparoscopic
and robotic approaches.

The general principles of the ASC are to use an interposi-
tion graft with fixation of the vaginal apex to the anterior
longitudinal ligament of the sacrum, recreating suspensory
support and aligning the vagina along the normal midline axis.
Variability in the surgical technique is related to patient fac-
tors, surgeon preference, and major technical considerations.
Patient variables include stage of prolapse, compartments in-
volved, vaginal tissue quality, and comorbid conditions.
O’Sullivan et al. in 2012 surveyed members of the
American Urogynecologic Society and the International
Urogynecological Association attending a workshop on SCP
and determined there was no consensus on the degree of dis-
section of the anterior and posterior vagina, the number of
sutures for fixation, and the type of suture used to secure the
graft to the vagina [9]. The difference between suture type and
the impact on surgical outcome and extrusion and infection
rates is unclear, and method of fixation is often not reported in
the literature [5].

Three major technical considerations that impact outcomes
are the sacral fixation point, peritoneal closure over the inter-
position graft, and type of interposition graft used.

Sacral Fixation The recommended sacral fixation point has
changed due to concerns for hemorrhage and maintenance of
the most natural vaginal axis. In the early 1970s, fixation of
the graft was at the level of S3/S4, but this was associated with
a significant risk for hemorrhage [10]. In 1981, Sutton et al.
described fixation at the S1/S2 level for better visualization of
the middle sacral artery and less risk of bleeding [11]. Fixation
at the S2/S3 level will provide the most natural vaginal axis;
however, there are concerns of potential denervation injury to
the rectum when dissection of the lateral pedicle is performed,
resulting in a high outlet obstruction [12]. Further subtle
changes of the fixation point have been described and will
be further discussed herein.

Posterior Peritoneal Closure There is some debate as to
whether the peritoneum should be closed over the interposi-
tion graft, effectively retroperitonealizing the graft. In our
opinion, if the graft material is synthetic the peritoneum needs
to be closed or the mesh tunneled underneath the posterior

peritoneum in order to decrease the risk of bowel adhesions
to the synthetic mesh. If the interposition graft is autologous
tissue, closure would probably be preferred due to reduced
risk of bowel adhesions to the graft.

Interposition Grafts An ideal graft is one that is available in
large quantity, permanent, and is not subject to erosion, infec-
tion, shrinkage, or foreign body reaction. The interposition graft
has evolved both in configuration and type of graft material.
Several techniques for mesh fixation have been described, in-
cluding a single graft [13], a cone-shaped material to envelope
the entire vagina [14], and, more recently, a Y-shaped double
graft with a limb secured anteriorly and posteriorly on the va-
gina [15]. The graft material used has varied over time and
currently there is no universally accepted graft, although the
majority of surgeons are currently using a polypropylene mesh
[9]. Different materials have advantages and disadvantages that
need to be considered. There are four broad categories of graft
materials: (1) autologous, (2) allograft, (3) xenograft, and (4)
synthetic materials. Table 1 provides a detailed description of
the types of grafts, advantages, disadvantages, and outcomes.

Autologous tissues were initially used for correction of
urinary incontinence. Disadvantages of autologous tissue are
increased in operative time, risk of hematoma formation,
wound infection or hernia formation, more postoperative pain,
and longer recovery. Allografts, xenografts, and synthetic ma-
terials were introduced in an effort to decrease patient morbid-
ity and further improve outcomes. Allografts have a lower
extrusion rate relative to synthetic meshes and even if extru-
sion does occur it may not be necessary to surgically remove
the graft [5]. However, allografts have the potential for disease
transmission to the recipient. Although serologic testing is
done for HIVand hepatitis, there is the risk of false negatives
and prion transmission has occurred in corneal and dura mater
grafts. There have been no reports of disease transmission
with cadaveric fascia or dermis; however, the potential exists
and patients need to be counseled on this risk. Another con-
cern with the use of allografts is the processing and preserva-
tion process. Processing and preservation techniques have not
been standardized and the methods used appear to affect ten-
sile strength [16, 17]. Cadaveric allografts serve as acellular
scaffolding that requires remodeling and patient response is
variable. Some patients are able to remodel while in others the
allograft is completely resorbed [18]. Fitzgerald et al. reported
an 83 % failure rate of ASC using freeze-dried, irradiated ca-
daveric fascia lata. Viable graft was identified in only 3 of 16
patients at the time of repeat surgery [18].

Both absorbable and non-absorbable synthetic meshes are
available. For ASC, only permanent synthetic materials have
been described. The choice of synthetic material does not
impact success of the procedure but does impact risks of com-
plications related to mesh. The underlying substance from
which the synthetic material is constructed is not the most
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important factor; rather, the configuration of the material re-
lated to pore size, fiber type, and stiffness appears to be the
most important characteristics of the mesh [19]. Synthetic
meshmaterials are classified by pore size (macroporous verses
microporous) and fiber type (monofilament verses multifila-
ment). Pore size is important in the ability of the host to elim-
inate bacteria. Macrophages and leukocytes are unable enter
into microporous mesh (<10 μg) but can enter macroporous
mesh (>75 μg) and prevent infection. Fiber composition is
interconnected to pore size; in the multifilament mesh materi-
al, there are microporous interstices between the filaments.
Type 1 mesh is macroporous and monofilament; type II mesh
is solely microporous and multifilament; type III mesh is
macroporous but due to the multifilament nature has micro-
porous areas; and type IVmesh has submicronic pore size and
is not currently used in pelvic reconstructive surgeries.
Stiffness of the material is also related to pore size, i.e., the
larger the pore size the more flexible the material and theoret-
ically less likely to cause extrusion or erosion.

Outcomes

ASC is often believed to be the gold standard for correction of
apical prolapse, with a reported success rate of 77–100 % [6].
There is level 1 evidence for better anatomic outcomes with
ASC compared to vaginal approaches [20••]. In a recent pub-
lication, one third of patients met criteria for either anatomic or
symptomatic failure; however, only about 5% had retreatment
for POP [21••]. At 7 years follow-up, the estimated probability
for anatomic treatment failure between the urethropexy and no
urethropexy groups was 27 and 22 %, and symptomatic fail-
ure was 29 and 24 %, respectively. In patients monitored over
time, it is clear that the success continues to decline. This is an
important consideration when ASC is performed in younger
patients who may still have a life expectancy of 20 or more
years.

Outcomes are challenging to evaluate across studies due to
the complexity of POP. As multiple compartments are often
involved, it is therefore difficult to control for the variety of

Table 1 Types of mesh

Type Origin Advantages Disadvantages

Autologous • Fascia lata
• Rectus fascia

Patient’s native tissue • Biocompatible
• No extrusion

• Increased operative time
• Risk of hematoma
• Wound infection
• Hernia formation
• Longer postoperative

recovery

Allografts • Fascia lata (Tutoplast®, Coloplast,
Minneapolis, MN)

• Dermis (Repliform™, Boston
Scientific,
Marlborough, MA)

• Dura mater

Tissue from same species
(i.e., cadaveric)

• Lower extrusion rate
than mesh

• Less patient morbidity

• Disease transmission
• (HIV, hepatitis, prions)
• Decrease in strength with

processing and preservation
• Graft resorption

Xenografts • Porcine small intestine submucosa
(SIS, Surgisis®, Cook Medical,
Bloomington, IN)

• Porcine dermis (Pelvicol™,
Bard, Murray Hill, NJ)

• Bovine pericardium

Biologic material from
other species

Less patient morbidity Variable biocompatibility and
tissue response

Synthetic mesh Synthetic (types 1–IV) Less patient morbidity Risk of infection, erosion and
extrusion

Type I
Macroporous
Monofilament

Polypropylene (Marlex®, Bard,
Murray Hill, NJ; Prolene®,
Ethicon, Somerville, PA)

Less reactive, risk of
infection and
extrusion relative to
other synthetic mesh

Type II
Microporous solely,

Multifilament

Expanded PTFE (Gore-Tex) Increased risk of extrusion
compared to Type 1 mesh

Type III
Macroporous with

microporous areas,
Multifilament

• Polytetra fluoroethylene
(Teflon®, DuPont,
Wilmington, DE)

• Dacron (Mersilene®,
Ethicon)

Increased risk of extrusion
compared to type 1 mesh

Type IV
Submicronic pore size

Not available
(ObTape, Mentor,

Minneapolis, MN)
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ancillary repairs performed in conjunction with an ASC.
Success and failure are not only defined by anatomic out-
comes but also by the type of graft material and the restoration
or preservation of bladder, bowel, and sexual function.

Materials Various interposition grafts have been used; how-
ever, outcomes are difficult to interpret due to limited follow-
up and small numbers of patients for materials other than
synthetic mesh.

Xenografts: Based on available data, there is insufficient
evidence for conclusion on the use of porcine matrix.

Allografts: Cadaveric fascia lata appears to have inferior
anatomic outcomes with success rates of 68 % at 12 months
and 62 % at 5 years [22].

Autologous: Autologous fascia initially appears to have
successful outcome rates of more than 90%with up to 4 years
follow-up [23–26]; however, there is no long-term follow-up
and numbers are small.

Synthetic: Synthetic materials appear to have robust out-
comes even at extended follow-up periods.

There is minimal data available on complications of grafts
other than the synthetic materials. It is our belief that autolo-
gous fascia lata and rectus fascia have a role in management of
apical prolapse. The advantages of autologous tissues are that
it is non-reactive, has a low rate of infection, and based on
what we have seen from use in pubovaginal slings, and min-
imal extrusion, or with exposure, the tissue often epithelializes
without need for intervention.

Anterior Compartment The effect of POP on urinary tract
function can be divided into symptoms of obstruction, irrita-
tive symptoms or overactive bladder (OAB), and stress uri-
nary incontinence.

The CARE trial is often considered a pivotal trial in ad-
dressing SUI and is a platform for many clinicians trying to
determine which patient needs and anti-incontinence proce-
dure at the time of surgical correction of prolapse overall
[21••]. Baessler et al. reviewed the English literature and pro-
vided levels of recommendations [27]. Specific to ASC, they
concluded there is conflicting data that colposuspension
should be performed in continent women (no occult SUI).
However, in women with occult SUI undergoing POP repair,
addition of an anti-incontinence procedure reduces the rate of
postoperative SUI.

Perhaps less controversial is the effect of surgical correc-
tion of a cystocele on obstructive and irritative symptoms. A
cystocele may cause a functional obstruction or kinking at the
bladder neck, especially in women with prior urethral conti-
nence procedures. However, these patients may be older and
have comorbidities that predispose to underlying detrusor un-
deractivity. A pessary trial or preoperative voiding studies
with reduction of the prolapse with a pessary may provide
information on whether surgical correction is likely to

improve incomplete bladder emptying [28]. Correction of
cystocele may resolve symptoms of OAB in up to 40 % of
patients; however, approximately 12 % may develop de novo
OAB symptoms [27].

Anatomic outcomes are variable and difficult to compare
across studies due to difference in degree of dissection on the
anterior vaginal wall and variations in ancillary procedures
performed. Overall, the ASC has an anatomic recurrence rate
of 5–25 %.

Posterior Compartment The posterior compartment is eval-
uated based on prolapse stage and defecatory symptoms.
Defining success based on physical examination is a straight-
forward objective measure; however, defecatory dysfunction
and bowel symptoms are more obscure. Overall, defecatory
dysfunction appears to be a prevalent condition among aging
women. In a national survey of women 60 years old or greater,
16 % meet symptomatic criteria for constipation and 25 %
used digital assistance for bowel movement [29]. Several
measures of outcome studies in prolapse surgery have dem-
onstrated there is no correlation between symptoms and se-
verity of posterior wall prolapse [30, 31].Weber et al. reported
on the bowel symptoms of women with uterovaginal prolapse
[30]. Greater than 50 % of the women reported having to
strain for a bowel movement at least sometimes, and 30 %
reported having to splint vaginally at least sometimes. Bradley
et al. established baseline data for the patients in the CARE
trial using the Colorectal-Anal Distress Inventory [31]. In this
study, 28 % responded Byes^ to having to Bpush on the vagina
or around the rectum to have or complete a bowel movement.^

Studies of the effect of ASC on bowel functions have pro-
duced variable results with short mean follow-up. Fox et al. in
reported in their patients that there was an improvement in
fecal soilage, but worsening constipation and incomplete def-
ecation following ASC [32]. Baessler et al. reported on a small
subset of eight patients with both outlet constipation and slow
transit constipation in which six patients had resolution of
symptoms [12]. None of the three patients with only slow
transit had improvement highlighting the complexity of bowel
dysfunction. Themore significant finding was development of
what was described as Bhigh outlet obstruction^ whereby pa-
tients have fecal urgency with inability to defecate or sensa-
tion of stool stuck high in the rectum. It was at this time they
abandoned taking down the lateral ligaments to the rectum.

A more recent report of 5-year outcomes on the extended
CARE trial evaluated bowel symptoms specifically [33].
Patients with a posterior repair (posterior colporrhaphy,
perineorrhapy, or sacocolpoperineopexy) performed at the
time of ASC had the highest recurrence of posterior prolapse
(12 %) followed by the no-posterior repair with baseline Ap
<0 group (9 %). With regard to obstructive defecatory symp-
toms, while all groups had improvement in symptoms, at
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5 years, 17–19 % of patients still reported the presence of
obstructive defecatory symptoms.

Though SCP appears to have high success in resolution of
posterior prolapse with recurrence rates of approximately
12 % [33], it is clear that defecatory dysfunction and consti-
pation have complex etiologies that likely have underlying
mechanisms beyond simply the presence of a rectocele. In
counseling patients on the success of ASC in improving
symptoms, it needs to be emphasized that patients can antic-
ipate symptomatic improvement but not likely resolution of
the defecatory symptoms.

Sexual Function Robust outcomes on sexual function are
lacking and the available data conflicting. Virtanen in 1994
reported 7 of 16 patients (43 %) had dyspareunia after ASC
[34]. In more recent studies using validated questionnaires,
there appears to be improvement and de novo dyspareunia
rates of 1–8 % postoperatively [35, 36]. There appears to be
a trend toward improvement in sexual function.

ASC Complications

Pelvic organ prolapse is a non-life threatening condition and
treatment is often aimed at restoring function and improving
quality of life. Thus, there must an acceptably low risk of
complications. The general population is aging and living lon-
ger, and it is estimated that 4.1 % of women >80 years of age
have symptomatic pelvic organ prolapse [37]. In elderly pa-
tients, studies suggest a low complication rate for vaginal and
robotic surgeries, but robotic complications are more severe
(Clavien-Dindo grade III, requiring surgical, endoscopic, or
radiologic intervention), all were intraoperative complications
recognized at the time of surgery [38]. Women ≥65 years of
age appear to be at greater risk for major complications with
min imal ly invas ive ( l apa roscop ic and robo t i c )
sacrocolpopexy relative to patients <65 years old [39].

Recognized complications include intraoperative and im-
mediate postoperative complications, mesh extrusions, and
osteomyelitis/spondylodiscitis.

Intraoperative and Immediate Postoperative Complications
By its nature, ASC is an abdominal surgery and thus carries
inherent risk to the bowels and wound complications. Nygaard
et al. published a comprehensive review of abdominal sacral
colpopexy and found wound issues ranging from infection,
hematoma, or superficial separation occurred in 4.6 % (0.4–
19.8 %), and the more serious complication of fascial dehis-
cence was <0.01 % [21••]. The reported rate of hemorrhage or
transfusion was 4.4 % (0.18–16.9 %), the rate of incidental
cystotomywas 3.1% (0.4–15.8%), and the rate of ureteral injury
was 1.0 % (0.8–1.9 %). Incidence of enterotomy or proctotomy
was 1.6% (0.4–2.5%), and small bowel obstruction or ileus was

3.6 % (1.1–9.3 %) with a reoperation rate of 1.1 % (0.6–8.6 %).
If a rectal or bowel injury occurs during dissection, a synthetic
mesh should not be placed and the ASC terminated [40, 41]. The
overall rate of intraoperative and postoperative complications is
similar between robotic and open approaches, acceptably low,
and summarized in Table 2.

Specific to the performance of an ASC are risks of bleeding
and injury to the bladder or ureter. Reported rate of hemor-
rhage or transfusion was 4.4 % (0.18–16.9 %). And, rate of
incidental cystotomy was 3.1 % (0.4–15.8 %), and ureteral
injury was 1.0 % (0.8–1.9 %) [21••].

The sacral promontory or presacral space are the most com-
mon sites of significant bleeding. Careful dissection and en-
suring suture placement at the S1–S2 position decreases the
risk of hemorrhage. If bleeding occurs during placement of the
fixation suture, a figure of eight may be completed and tried.
Persistent bleeding that does not respond to this maneuver
should be managed with pressure, hemostatic clips or cautery,
fibrin glue, or Gelfoam® (Pfizer, Kalamazoo, MI). The use of
bone wax and thumbtacks should be reserved for severe
bleeding that fails to stop with the above measures [42].

The best way to prevent an incidental cystotomy is careful
dissection of the anterior vaginal wall with placement of vag-
inal dilator to provide distention.When there is difficulty iden-
tifying the edge of the bladder, retrograde filling of the bladder
may help to delineate the bladder margin and facilitate dissec-
tion. In addition, the plane between the anterior vaginal wall
and bladder should be relatively avascular; therefore, if bleed-
ing is encountered during this dissection, it probably is be-
cause dissection is within the detrusor muscle or the vaginal
muscularis. Care should also be taken to avoid exaggerated
lateral dissection of the vagina. In this location, ureteral injury
as well as bleeding is possible. Ureteral injury can include
transection, ligation, or kinking causing obstruction. The right
ureter is at risk for injury during the dissection of the promon-
tory and opening of the posterior peritoneum. The ureter is
generally easily identified as it courses anterior to the iliac
vessels and can be traced into the pelvis. Knowing the course
of the ureter will help decrease risk of injury. Cystoscopymay be
performed to ensure patency of both ureters at the end of the case
and to confirm no intravesical sutures from fixation of the graft;
we often use either IV indigo carmine or fluorescence to assist in
visualization of the ureteral jets. In the event of an incidental
cystotomy, primary closure should be performed and the ASC
may be carefully completed even if synthetic mesh is planned.

Mesh ExtrusionMesh extrusion is one of the more common
and troublesome complications of ASC and most common
when a synthetic mesh graft is used. In the CARE trial, the
reported mesh or suture exposure rate was 6 % at 2 years [43].
In the CARE extension trial, the rate of suture or mesh expo-
sure increased to approximately 10 % at 7 year follow-up
[21••].
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As further research examines the nuances of surgical out-
comes, we are gaining a better understanding of factors that
may play a role in extrusion, including patient factors, surgical
technique, and type of mesh.

Patient Factors It is commonly believed that smoking status,
diabetes, and estrogen status increase risk of mesh extrusion.
Smoking has been shown to increase the risk of mesh extru-
sion; therefore, smoking cessation is recommended. Diabetes
and estrogen status have not consistently shown to be associ-
ated with an increased risk of mesh extrusion [43, 44].

Surgical Technique A vaginal incision for mesh or suture
placement increases mesh extrusion rates. Visco et al. reported
on a retrospective review of sacral colpopexy versus sacral
colpoperineopexy [45]. They noted that when an abdominal-
vaginal approach was used for passage of either sutures or
mesh through the vagina an unacceptably high rate of erosion
was noted (16–40 %) compared to the abdominal only group
(3.2–5.5 %). The reported literature since 2006 supports that
concomitant total hysterectomy is a risk factor for mesh ex-
trusion [43, 46–49]. If concomitant hysterectomy is planned, a
subtotal hysterectomy is recommended.

Type of Mesh Numerous types of mesh have been used over
the years, including Mersilene® (Ethicon, Somerville, NJ)
from the 1970s through 1990s, Marlex® (Bard, Murray Hill,
NJ) in the 1980s and 1990s, Gore-tex® (Gore Medical,
Flagstaff, AZ) in the early 1990s, and more recently polypro-
pylene. Iglesia et al. reviewed mesh outcomes and concluded
that while there appears to be no superior mesh product in
terms of subjective outcomes, there are objective differences
in mesh qualities and extrusion rates [50]. The ideal mesh
minimizes foreign body reaction, carries a low risk of infec-
tion, and no host rejection or extrusion. The current literature
supports polypropylene (type I, macroporous and monofila-
ment) as the best currently available synthetic product [43].
Cundiff et al. noted a higher extrusion rate of 19 % in those

who received a ePTFE (Gore-tex) (type 2, solely microporous
and multifilament) graft either alone or in combination with
other grafts [43]. In a more recent review of robotic sacral
colpopexy, a lower erosion rate was noted with a lightweight
polypropylene (1%) when compared with a standard polypro-
pylene mesh (3.6 %) [51].

Osteomyelitis/Spondylodiscitis Osteomeylitis and
spondylodiscitis are potential devastating complications asso-
ciated with graft fixation to the sacrum. In 1997, Weidner et al.
reported on two cases of sacral osteomyelitis following sacral
colpopexy [52]. A literature search demonstrated a series of
case reports or small series of osteomyelitis. In 2015, Api
et al. presented a review of spondylodiscitis [53]. In this review,
three mechanisms of discitis were hypothesized: (1) infection,
(2) graft rejection with infection, and (3) graft rejection alone
due to antibiotic failure or failure to identifymicroorganisms on
culture. Both conditions can present at any time in the postop-
erative period and a high index of suspicion needs to be present
in patients with low back complaints postoperatively.
Recommendations to minimize the risks include aggressive
treatment of any bacteriuria, use of perioperative antibiotics,
and performance of a subtotal hysterectomy when needed and
careful placement of the fixation sutures so as to avoid the L5-
S1 disc space.

Conclusions

As with all surgical procedures, the best way to avoid compli-
cations is to actively work to prevent the complications from
occurring. In 2012, the French College of Obstetrics and
Gynecology published guidelines to decrease the risk of mesh
complications [40]:

& Recommended graft material was polypropylene material
(grade C)

Table 2 Abdominal sacral
colpopexy complications Open ASC Robotic ASC

Wound Infection, hematoma,
superficial separation

4.6 % (0.4–19.8 %)

Fascial dehiscence <0.01 %

Incision hernia 5 % (0.4 %–15 %) <1 %

Bowel Enterotomy/proctotomy 1.6 % (0.4 %–2.5 %)

SBO/ileus 3.6 % (1.1–9.3 %) <1 %

Reoperation for SBO 1.1 % (0.6–8.6 %)

Urinary tract Cystotomy 3.1 % (0.4 %–15.8 %) 2 %

Ureteral injury 1.0 % (0.8–1.9 %) <1 %

Bleeding or transfusion 4.4 % (0.18 %–16.9 %)

Mesh extrusion 6–10 % 0–8 %
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& Avoid using porcine dermis, cadaveric fascia lata, and
PTFE materials (grade B)

& Retroperitonealize the graft (expert opinion)
& Subtotal hysterectomy at the time of ASC (expert opinion)
& Non-absorbable mesh can still be placed at the time of

bladder injury but should not be placed in the case of a
rectal injury (expert opinion)
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