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■ At this time, the traditional anterior colporrhaphy
with attention to apical suspension remains the
gold standard.

■ If only some defects of the anterior wall are
addressed at the time of reconstructive surgery,
failure may be more likely.

■ Women with grade 3 or 4 cystoceles often 
have evidence of bladder outlet obstruction on 
urodynamic testing.

■ In 52% of cases, cystoceles coexist with detrusor
instability and evidence of impaired detrusor 
contractility. 

■ A thorough preoperative evaluation includes
assessing the apex, having the patient strain to
maximize the defect, looking for paravaginal
detachments, and making every effort to “unmask”
occult stress urinary incontinence.

A
sk a pelvic reconstructive surgeon to

name the most difficult challenge,

and the answer is likely to be anteri-

or vaginal wall prolapse. The reason: The

anterior wall usually is the leading edge of

prolapse and the most common site of relax-

ation or failure following reconstructive sur-

gery. This appears to hold true regardless of

surgical route or technique. 

Short-term success rates of anterior wall

repairs appear promising, but long-term out-

comes are not as encouraging. Success usually

is claimed as long as the anterior wall is kept

above the hymen, since the patient rarely

reports symptoms in these cases. 

Another challenge involves the use of

allografts or xenografts, which have not

undergone sufficient study to determine their

long-term benefit or risks in comparison with

traditional repairs.

This article reviews anatomy of the ante-

rior vaginal wall and its supports, as well as

surgical technique and outcomes.

Why the anterior wall 

is more susceptible to prolapse

One theory is that, in comparison with the

posterior compartment, the anterior

wall is not as well supported by the levator

plate, which counters the effects of gravity

and abdominal pressure. Normally, the ante-

rior wall rests horizontally on the posterior

wall, which in turn rests on the levator plate.

When the levator muscles weaken, the ante-

rior wall is the first to fall as increasing force

is placed on the connective tissue supports.

Other possibilities: The anterior compart-

ment’s attachments to the pelvic sidewall or
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apex may be weaker, the anteri-

or wall may be more elastic or

less dense than the posterior

wall, and the anterior wall may

be more susceptible to damage

during childbirth or to the effects

of age and loss of estrogen.

If only some defects are

addressed at surgery, failure may

be more likely. Some experts

believe pelvic surgeons have

focused too much attention on

the urethrovesical junction in

patients with concomitant uri-

nary incontinence and not

enough attention on suspending

the anterior wall at the apex.

For most women, it is

probably a combination of many of these fac-

tors that renders the anterior compartment so

vulnerable.

Anatomy of the pelvic floor

The anterior vaginal wall resembles a trape-

zoidal plane due to ventral and more medi-

al attachments near the pubic symphysis, and

dorsal and more lateral attachments near the

ischial spine (FIGURE 1).1 This helps explain

the many appearances of the cystocele. The

type of cystocele is defined by the location of

the break in the fascial attachments. 

Paravaginal defects. The trapezoidal ante-

rior wall is suspended on both sides from the

parietal fascia overlying the levator ani muscles

at the arcus tendineus fascia pelvis (ATFP).

Prolapse can occur when there is loss of attach-

ment to the pelvic sidewall at any point

between the pubis and ischial spine. 

First described by White2 and character-

ized later by Richardson et al,3 this loss of lat-

eral attachment is called a paravaginal defect

or displacement cystocele (FIGURE 2). The

goal of paravaginal repair is to reattach the

lateral vaginal walls to the ATFP, either

abdominally, laparoscopically, or vaginally.

Central defects, the rarest type of anterior
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wall prolapse, involve a loss of support near the

pubis and tend to be smaller. The most com-

mon manifestation is urethral hypermobility.

Transverse defects occur when the top of

the pubocervical fascia detaches from the cervix

or vaginal apex, both of which are suspended

from the uterosacral-cardinal ligament com-

plex. A transverse cystocele is evidenced by loss

of the anterior fornix. The anterior wall appears

to be attenuated in the midline, and the vaginal

mucosa is pale, thin, and smooth (FIGURE 3). 

Goals of traditional repair. The traditional

anterior colporrhaphy aims to excise or reinforce

the attenuated transverse defect with plication

of the “endopelvic fascia” in the midline of the

anterior vaginal wall. The endopelvic fascia is not

true fascia but the muscularis of the vaginal wall.

It is comprised of smooth muscle and elastin

along with the collagenous adventitia layer.4

The importance of restoring apical wall

support becomes apparent when one considers

the trapezoidal anatomy. The most common

sites of defects or detachments of the anterior

wall are near the ischial spines laterally. In an

operative case series of paravaginal defects,

DeLancey1 found the site of defect to be near

the ischial spine in 96% of cases. The reattach-

ment of the apex near the level of the spine

Anatomy of the anterior wall

F I G U R E 1

The anterior vaginal wall resembles a trapezoidal plane, with ventral and
more medial attachments near the pubic symphysis, and dorsal and more
lateral attachments to the ischial spine. Detachment from the pelvic side-
wall and ischial spine results in anterior wall prolapse (right).
Image © John O.L. DeLancey, MD. Printed with permission. 
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becomes the highest point of support for the

anterior vaginal wall. 

This cephalad apical attachment can be

accomplished in a variety of ways, by sus-

pending the vaginal apex from the uterosacral

ligaments, from the sacrospinous ligament, or

via abdominal sacrocolpopexy.

Symptoms of anterior wall prolapse

A s with other forms of pelvic organ pro-

lapse, many patients complain of a bulge

or feeling of pelvic pressure when the anterior

vaginal wall has come through the introitus.

However, some symptoms of anterior wall

prolapse are unique. 

Incontinence is not universal. A common

misperception is that most patients with cysto-

cele also experience stress urinary inconti-

nence (SUI), which can develop when there is

loss of urethral support and descent of the

lower vaginal wall along with urethral hyper-

mobility. However, there is no defining degree

of hypermobility that links anterior wall pro-

lapse with SUI. That is because the continence

mechanism relies not only on urethral position

and lateral attachments, but also on the

neuromuscular function of the pelvis

and lower urinary tract.

In fact, descent of the midvagina

under the bladder base may actually

reduce the chance of SUI. The reason:

As a woman strains, the increased

abdominal pressure pushes the cystocele

farther and farther out. As the cystocele

enlarges, it creates a functional outlet

obstruction by kinking the urethra shut.

When this is the case, patients may

complain of prolonged voiding, an

intermittent urine stream, and/or uri-

nary retention. The woman may have

to elevate the vaginal wall to empty her

bladder. Patients with chronic urinary

retention are at risk of developing

recurrent urinary tract infections.

Bladder outlet obstruction and

detrusor dysfunction. Women with

grade 3 or 4 cystoceles often have evidence of

bladder outlet obstruction on urodynamic test-

ing, according to a study that found such evi-

dence in 57% of subjects.5 After reduction of the

prolapse with a pessary, obstructed flow revert-

ed to normal in 94% of these women. 

A large proportion (52%) of women with

cystoceles also have detrusor instability, as well

as evidence of impaired detrusor contractility.

Many complain of urinary frequency and

urgency and difficulty emptying the bladder.5

Again, this phenomenon is complex, related

not only to anatomy but to altered neuromuscu-

lar function of the lower urinary tract. Incomplete

emptying, frequency, and urgency may arise from

stretching of the bladder base as it prolapses

through the vaginal introitus, resulting in urinary

retention. These symptoms often are less pro-

nounced at night when the patient is supine. 

We reviewed 35 cases of anterior wall prolapse

greater than 1 cm outside the hymen, with elevat-

ed postvoid residuals exceeding 100 cc on 2 sepa-

rate occasions.6 Thirty-one (89%) had normal

postvoid residuals following reconstructive sur-

gery and correction of their anterior wall prolapse.  

Paravaginal defect

F I G U R E 2

Note the rugose vaginal
mucosa found with a 
paravaginal defect.

Replacing lateral support
reduces the defect.



Preoperative assessment

Acareful physical exam is a prerequisite for

all surgical repairs of pelvic organ prolapse.

During this exam, identify the sites of defects

and detachments. 

Maximize the defect. Have the patient per-

form the Valsalva maneuver, cough, and/or

strain while sitting upright or standing. As

she is performing these maneuvers, ask her if

this feels like her maximum prolapse. A split

speculum often aids in visualizing the anteri-

or and posterior compartments without pres-

sure from the opposite vaginal wall.

Assess the apex. Place a large swab in the

vagina, hold it gently against the apex, and ask

the patient to strain. If the swab is pushed out,

the apex needs suspension. 

This technique can help identify apical

relaxation that may be masked by a large ante-

rior or posterior wall defect. A standardized

staging system, such as the Pelvic Organ

Prolapse Quantitative Examination (POP-Q)

or Baden-Walker, aids in communicating and

documenting the prolapse. In addition, it

allows the surgeon to track anatomical out-

comes after surgery.

Look for paravaginal defects by support-

ing the lateral anterior walls with a ring for-

ceps at the level of the ATFP. Barber et al7

found this maneuver to be highly sensitive

(90–94%): If no paravaginal defect was sus-

pected clinically, none was found intraopera-

tively. However, the positive predictive value

was poor (57%), in that defects suspected

preoperatively were confirmed during sur-

gery in less than two thirds of patients. 

These findings point to the importance

of careful intraoperative assessment, both

before and during the repair procedure.

Limited utility of imaging studies. The

use of radiologic studies such as defecography

or dynamic magnetic resonance imaging of the

pelvis may aid in the evaluation of defecatory

disorders or suspected sigmoidocele or rectal

prolapse, but have not been studied sufficiently

to determine the impact on surgical outcome. 

Unmasking SUI

As mentioned above, women with anterior

wall prolapse do not always complain of

stress incontinence. However, correction of

the cystocele can relieve their obstructive void-

ing and unmask “occult” SUI. Various tech-

niques have been described to elevate the

anterior wall with pessaries, swabs, etc, during

urodynamic testing to predict which women

should have an incontinence procedure per-

formed at the time of reconstructive surgery.

Conflicting rates of occult SUI have been

reported, with estimates ranging from 36% to

80%.8 Although preoperative urodynamic testing

indicates a high rate of occult stress incontinence,

a study by Borstad et al9 suggests that the rate of de

novo incontinence may be lower and that preop-

erative urodynamic findings are not predictive of

postoperative continence status. In that study, 16

of 73 women (22%) developed stress incontinence

following surgery for prolapse when no inconti-

nence procedure was performed. Advanced age

increased the risk of incontinence after surgery.
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A transverse defect with loss of the anterior fornix. The
loss of cephalad apical attachment at the level of the
ischial spine leads to anterior wall prolapse. Suspending
the upper vagina from shortened cardinal/uterosacral
ligaments, the sacrospinous ligament, or via abdominal
sacrocolpopexy is as important as plication.

Transverse defect

F I G U R E 3
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occurs after reconstructive surgery. It is

unclear whether this incontinence is caused by

straightening the urethra and reducing the

bulge or secondary to the dissection of surgery.

Tips on technique

Anterior colporrhaphy traditionally is per-

formed with plication of the “endopelvic

fascia” or fibromuscular layer at the bladder

neck with a Kelly plication stitch. Using “3-

point” traction aids in dissecting the muscu-

laris (FIGURE 4). Repair the remainder of the

cystocele using vertical mattress stitches (1 or 2

layers) from the bladder neck to the apex.

Avoid creating weak areas. Using this

technique, the repair frequently stops short of

the apex, leaving a “gap” or weak area. One

way to avoid this is to begin plication at the

apex instead of the bladder neck (FIGURE 5).

Next, excise the excess vaginal tissue and

close with interrupted fine absorbable sutures

(FIGURE 6). 

Recreate apical support. Another problem

with traditional repairs is that they do not reestab-

lish apical support. In many patients with anteri-

or wall prolapse, reattachment of the apex reduces

the cystocele. Therefore, it often is necessary to

combine anterior colporrhaphy with an apical

repair procedure such as uterosacral ligament sus-

pension or sacrospinous ligament suspension.

Sutures for the apical repair should be placed

and held prior to initiating the anterior colpor-

rhaphy. At the end of the anterior repair, incorpo-

rate the apical sutures into the vaginal cuff.

Careful attention to the integrity and

strength of the tissue is crucial. Regardless of

the type of transvaginal suspension, we advo-

cate bringing 1 arm of the suspension suture

through the anterior wall of the cuff. Then

place the other suture arm through the posteri-

or cuff so that, when tied, anterior and posteri-

or walls are brought together and suspended.

Using prolonged-delayed absorbable suture

allows for a full-thickness bite, ensuring scarring

to the suspensory ligament. If permanent suture

is used for the uterosacral suspension, place the

Contrast these findings with those of

Chaikin and colleagues,10 who prospectively fol-

lowed 24 patients with grade 3 or 4 cystoceles.

Preoperative urodynamics showed a 58% rate of

occult stress incontinence. All these patients

were also defined as having intrinsic sphincter

deficiency with leak point pressures below 60

cm water. The incontinent group underwent

anterior colporrhaphy and concomitant pubo-

vaginal sling, compared with anterior colpor-

rhaphy alone for those without incontinence.

Postoperatively, 2 patients who had the pubo-

vaginal sling procedure reported continued

stress incontinence (14%). No new symptoms of

incontinence were reported in the patients with-

out leakage on preoperative urodynamics.

Thus, preoperative urodynamics were 100%

accurate in determining which women did not

need additional surgery for SUI.

Implications of a negative stress test.

Our experience has shown that, despite our

best attempts, a negative stress test with the

prolapse reduced prior to surgery is less than

100% predictive. Occasionally, new SUI

Three-point traction

F I G U R E 4

Three-point traction using Allis clamps. The assistant
retracts with DeBackey forceps to allow dissection of
the muscularis. An index finger placed firmly against
the vaginal mucosa enables the surgeon to judge depth
of dissection.
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stitches along the inside surface of the anterior

wall with a strong, broad bite that incorporates

the muscularis or “endopelvic fascia.” 

The occasional enterocele. When a trans-

verse cystocele occurs following hysterecto-

my, the surgeon should be on the lookout for

an enterocele, which sometimes accompanies

anterior wall prolapse. The enterocele should

be corrected at the time of surgery by closing

the defect and suspending the cuff. 

Functional surgical outcomes

Because of the long association between

anterior wall prolapse and SUI, most sur-

geons evaluate patients preoperatively to deter-

mine the need for concomitant incontinence

procedures. As a result, the literature reporting

surgical cystocele repair via anterior colporrha-

phy frequently uses continence of urine as the

functional outcome. This is not surprising con-

sidering that anterior repair and Kelly plication,

as reported by Howard Kelly more than 75 years

ago, have been the gold standard for surgical

correction of anterior wall prolapse and SUI.

In a series of 194 SUI patients who under-

went anterior colporrhaphy, Beck11 found that

adding a modified Kelly plication, including a

vaginal retropubic urethropexy, increased the

cure rate for SUI from 75% to 94%.

Unfortunately, he did not report the anatomic

success of the anterior colporrhaphy.

Kohli et al12 also retrospectively examined

patients who had undergone anterior colporrha-

phy with and without needle bladder-neck sus-

pension. Although the cure rate for SUI was not

reported, patients who underwent concomitant

needle suspension had a higher rate of recurrent

cystocele: 33% (n = 40) versus 7% (n = 27).

Investigators theorized that retropubic dissection

at the time of transvaginal needle suspension

resulted in an iatrogenic paravaginal defect and

denervation of the anterior vaginal wall.

The risks of needle suspension. A ran-

domized controlled trial by Bump et al8 also

suggests that needle suspension should be

avoided. In that trial, 29 patients with stage 3

and 4 prolapse were randomized to needle

colposuspension or endopelvic fascia plica-

tion. They, too, found that needle colposus-

pension carried a higher rate of recurrent ante-

The reduced cystocele

F I G U R E 6

Plication begins at the apex with vertical mattress
stitches. Use 3-0 prolonged delayed absorbable or per-
manent suture in the anterior wall.

Begin plication at the apex

F I G U R E 5

The cystocele reduced following midline plication of the
vaginal muscularis. The excess vagina is then trimmed
and closed with interrupted 3-0 absorbable suture.
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rior prolapse. Further, it did not reduce the

rates of SUI compared with fascia plication.

Although incontinence surgery performed

at the time of cystocele repair will reduce the

rates of de novo incontinence, the higher rates of

cystocele recurrence associated with some pro-

cedures warrants judicious preoperative plan-

ning. Clearly, needle suspension should not be

performed as an incontinence procedure or

repair of anterior wall prolapse. Whether other

vaginal incontinence procedures, eg,

midurethral slings, lead to recurrence of anteri-

or wall prolapse deserves further investigation.

Anatomic outcomes

Midline colporrhaphy. Because anterior

colporrhaphy is rarely performed alone, few

series describe patients having undergone sim-

ply an anterior repair. Stanton et al13 followed

54 women for up to 2 years after they under-

went traditional midline plication with vaginal

hysterectomy for prolapse. Eight (15%) of the

women had recurrent anterior wall prolapse.

Colombo et al14 randomized 71 women with

clinical SUI and stage 2 or 3 prolapse to Burch

colposuspension or anterior colporrhaphy with

Kelly plication. All women were followed for at

least 8 years. The cure rate for SUI was 86% for

the Burch procedure, compared with 52% for

anterior repair and Kelly plication. However,

12 (34%) women treated with Burch colposus-

pension and 1 (3%) treated with anterior col-

porrhaphy had recurrent cystocele of grade 2 or

3 with or without prolapse at other vaginal sites.

Abdominal paravaginal repair. Shull15 fol-

lowed 149 women for 6 months to 4 years

after they underwent abdominal paravaginal

repair with the urethrovesical stitch brought

through Cooper’s ligament for treatment of

SUI and paravaginal cystocele. He reported a

5% recurrence of anterior wall prolapse.

In another series, Shull16 reported on 62

women who were followed for a mean of 18

months after abdominal paravaginal repair.

Four of 57 (7%) had recurrent vaginal pro-

lapse to the hymen. 

Vaginal paravaginal repair. Mallipeddi et

al17 reported on 45 patients undergoing vaginal

paravaginal repair over 2 years, with 35 women

followed for a mean of 1.6 years. Incontinent

patients had a Kelly plication performed at the

time of vaginal paravaginal repair. Recurrence

rates were 3% for cystocele, 14% for rectocele,

and 20% for enterocele.

Young et al18 followed 100 women for as

long as 36 months after bilateral paravaginal

repair using 1 to 6 expanded polytetrafluo-

roethylene (Gore-Tex) CV-0 sutures and mid-

line colporrhaphy. Two patients had grade 1

or 2 failure at the lateral fixation points, but

21 patients had recurrent midline defects, all

but 1 inside the hymen. Several patients had

bloody discharge from the permanent sutures.

In a cohort of 102 patients evaluated with the

Pelvic Organ Prolapse Quantitative Examination

(POP-Q) at our institution, the maximal point of pro-

lapse was the anterior wall in 60% of cases; the

apex and posterior wall each accounted for rough-

ly half the remaining cases (unpublished data). 

Ellerkmann et al30 reported on 237 consecu-

tive patients who presented with symptoms of

pelvic organ prolapse. In 77 women (33%), anterior

compartment pelvic organ prolapse predominated;

46 patients (19%) had posterior compartment pro-

lapse; and 22 patients (11%) had apical prolapse. 

Hendrix et al31 analyzed patients from the

Women’s Health Initiative (WHI) and found that

the anterior compartment predominated over the

posterior compartment. In a follow-up study from

the WHI, Handa32 reported on 412 women fol-

lowed for 2 to 8 years. Among those who entered

the WHI protocol without cystocele, 1 in 4 was

diagnosed with it at some point in the study. This

compares to 1 in 6 for rectocele and 1 in 100 for

uterine prolapse. The majority of all defects were

grade 1 or relaxation above the hymen.

The evidence: Anterior wall 

most common site of prolapse

C O N T I N U E D
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Sacrocolpopexy. Brubaker19 retrospectively

reviewed 65 women who underwent sacro-

colpopexy for apical prolapse. Three months

postoperatively 19 patients (29%) had persist-

ent anterior wall defects.

Uterosacral suspension. Shull et al20 also

found the anterior segment to have the most

recurrent defects. In that study, which had an

average follow-up of a little over a year, 289

patients underwent vaginal uterosacral liga-

ment repair of the apex, and 264 had an ante-

rior wall defect preoperatively. At the time of

furthest follow-up, 26 patients (9%) had fail-

ure at this site. This study confirmed that the

anterior compartment is the most likely site to

fail, and also that it fails the quickest.

Sacrospinous ligament suspension

(SSLS). Morley and DeLancey21 found a 22%

cystocele recurrence rate in 71 women 1 year

after SSLS, with most of them asymptomatic.

Shull22 reported a 30% incidence of cystoceles

after SSLS. Paraiso and colleagues23 reported

on 243 women undergoing SSLS and pelvic

reconstructive surgery. Of these, 217 patients

underwent concomitant anterior colporrha-

phy. Follow-up at 74 months found 37% with

symptomatic recurrence at the anterior wall,

13% at the posterior wall, and 8% at the apex.

Vaginal versus abdominal repair

Few studies have compared vaginal and

abdominal repair of pelvic organ pro-

lapse, including anterior wall prolapse. 

In a trial by Benson et al,24 women with pro-

lapse to or beyond the hymen were randomized

to bilateral sacrospinous vault suspension and

vaginal paravaginal repair (n = 48) or abdomi-

nal sacrocolpopexy with abdominal paravaginal

repair (n = 40). One third of patients in each

group also underwent anterior colporrhaphy.

After a mean follow-up of 2.5 years, 16 of 20

women required reoperation for recurrent cys-

tocele—12 (29%) from the vaginal group and 4

(10.5%) from the abdominal group. Vaginal

vault eversion recurred in 5 women from the

vaginal group and 1 from the abdominal group. 

Investigators concluded that the anterior

wall was the most likely site of failure because

of the posterior placement of the vaginal apex

with SSLS, predisposing the anterior wall to

greater pressures and to neuropathy caused by

lateral dissection of the anterior wall. Earlier

studies have demonstrated that neuropathy

may occur after extensive dissection of the

vaginal wall and may affect the strength and

integrity of the muscular support tissues.25,26 

Allografts and xenografts

The difficulty of repairing anterior wall

prolapse has led some pelvic surgeons to

use mesh for cystocele repair. When Julian27

randomized 24 patients with recurrent cysto-

cele to transvaginal repair with and without

polypropylene (Marlex) mesh, 4 patients in

the control group and no patients in the

mesh group had recurrences (P <.05).

However, 3 patients (25%) had mesh-related

complications.

Weber et al28 randomized patients to

standard midline plication, plication of the

paravaginal tissue more laterally, or standard

plication plus polyglactin 910 (Vicryl) mesh.

Among 83 patients who returned for follow-

up, there were no differences in anatomic

outcome. Weber and colleagues concluded

that there is little benefit to using mesh to

correct cystoceles. 

Still, although the overall cure rate was

low (30–46%), most patients had cystocele to

the hymen and not beyond, with significant

improvement of symptoms. Although this

cannot be defined as an anatomic cure, it is

encouraging that the majority of patients

appear to have benefited from surgery.

Sand et al29 randomized 161 women with

the anterior wall to or beyond the hymen to

traditional anterior colporrhaphy with or

without Vicryl. The 2-inch square mesh was

not placed over the repair as described above,

but was folded into the anterior colporrhaphy

stitches. At 1 year, 16 (22%) of 73 women with

mesh and 28 (40%) of the 88 women without
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mesh had recurrent central cystoceles beyond

the midvagina (P = .02). No women had cys-

toceles beyond the hymen or vaginal erosions.

Difficulty of interpreting the evidence

Because of the broad range of study designs,

small number of patients per series, vari-

ety of concomitant procedures, and wide

range of variables used to describe recurrence

and success, it is difficult to draw conclusions

from the literature. The evidence does suggest

that the risks of wide vaginal dissection

required for vaginal paravaginal repair out-

weigh the benefits. As a result, we have aban-

doned this technique. As mentioned above, it

remains unclear whether graft materials will

prove to be of long-term benefit for either mid-

line plication or paravaginal repair.

The gold standard, for now

Prolapse of the anterior vaginal wall

remains a challenge for the gynecologic

surgeon. Careful preoperative and intraopera-

tive evaluation and identification of support

defects should guide repairs. 

Randomized, controlled trials of midline

versus paravaginal repair, as well as use of var-

ious graft materials, are greatly needed. These

studies should not only address recurrence of

prolapse symptoms, but the impact of surgery

on sexual and lower urinary tract function. 

At this time, the traditional anterior col-

porrhaphy with attention to apical suspension

remains the gold standard. ■
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