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Abstract The goals of this study were to describe the
surgical procedure of the transverse cystocele repair with
uterine preservation using native tissue and to examine the
surgical complications and short-term anatomical outcomes
of this operation. Patients who underwent transverse
cystocele repair with uterine preservation at our institution
were identified by retrospective chart review for the interval
from January 2001 to September 2006. Sixty-nine patients
were identified. Median point for first postoperative visit
was 6.1 weeks (range 3–101 weeks). Average age was
66.6±13.1 years (range 33–89). Patients undergoing this
procedure had no intraoperative complications and high
frequency of initial anatomic success (defined as Baden–
Walker halfway system grade 0 or 1 for anterior compartment)
during a relatively short follow-up interval. Preoperatively,
bladder grade averaged 2.6 with postoperative grade averag-
ing 0.02. Based on our initial anatomical findings, we

conclude that this surgical approach has merit for a subset of
patients with adequate uterine support.
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Introduction

Anterior vaginal wall prolapse can occur with or without
uterine prolapse or vaginal cuff prolapse. If associated with
uterine prolapse, the traditional surgical intervention
involves hysterectomy; however, some patients experience
anterior compartment prolapse without significant uterine
prolapse. In those patients, hysterectomy can be avoided for
women who desire uterine preservation as well as for those
patients with increased risks of morbidity or decreased risk of
recurrence due to advanced age or limited physical activity.

In the absence of premalignant or malignant uterine
pathology, uterine preservation during reconstructive pelvic
surgery is an option. This option, however, is supported by
limited clinical data. Diwan et al. performed a Medline
search of literature in English from 1966 to 2003 pertaining
to uterine preservation in pelvic reconstructive surgery for
uterovaginal prolapse [1]. Neither they nor we found
descriptions of anterior colporrhaphy with only native
tissue and uterine preservation. Their review focused on
uterine support techniques including uterosacral suspensions,
sacrospinous hysteropexies, and sacrohysteropexies; all have
been noted by multiple authors [2–4]. These reports involve
uterine preservation and support procedures for uterine
prolapse. Behnia-Willison et al. described laparoscopic
paravaginal repair with uterosacral hysteropexy or colpopexy
with follow-up graft-reinforced anterior colporrhaphy for
recurrent central defects [5].
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Previously reported surgical treatments for anterior
compartment prolapse are associated with significant
persistence or recurrence rates despite concomitant procedures
to address apical, transverse, and paravaginal support of the
anterior segment [6–12]. Prior studies at our institution have
reported using native tissues to provide good vaginal
support; however, the anterior compartment has presented
the greatest challenge for anatomic success [6–9]. When
combined with hysterectomy or with post-hysterectomy
vaginal cuff prolapse, our preferred technique for vaginal
reconstruction utilizes the uterosacral ligaments to suspend
the transverse portion of the connective tissues of the anterior
and the posterior compartments, but we have also employed
vaginal paravaginal repair, sacrospinous ligament suspen-
sion, and iliococcygeus suspension [6–10]. Morse et al.
found in a retrospective review that, in patients undergoing
prolapse surgery, vaginal paravaginal repair combined with
anterior colporrhaphy did not improve anatomic or quality-
of-life outcomes when compared with anterior colporrhaphy
alone [11].

Some authors have reported modest improvements with
the use of foreign materials. Others have concluded that the
risks associated with those materials outweigh the modest
(if any) improvement in recurrence rates of anterior
prolapse. Weber et al. performed a randomized trial of
three surgical techniques to address anterior vaginal wall
prolapse [12]. They compared traditional or standard
anterior colporrhaphy, standard anterior colporrhaphy with
polyglactin 910 mesh, and ultralateral anterior colporrhaphy.
The three groups provided similar cure rates of 30% to 46%
[12]. Sand et al. found polyglactin 910 mesh to be useful in
the prevention of recurrent cystoceles with their data
demonstrating 43% recurrence without mesh and 25% with
mesh augmentation [13].

Since 2001, the pelvic reconstructive surgeons at Scott
and White Memorial Hospital and Clinic have performed
cystocele repairs with uterine preservation in selected
patients with adequate uterine support. No literature exists
to describe this procedure or to report operative outcomes.
In this study, we desired to describe the surgical procedure
of the transverse cystocele repair with uterine preservation
using native tissue and to examine the surgical complications
and short-term anatomical findings of this operation.

Materials and methods

Patient population

Patients with symptomatic anterior vaginal wall prolapse
and adequate uterine support were offered transverse
cystocele repair with uterine preservation. The patient’s
age, anticipated activity level, and comorbidities were

considered. Younger patients with grade 1 uterine prolapse
were less likely to have this procedure offered to them than
were older patients. Preoperatively patients are examined in
dorsal lithotomy position with a single-toothed tenaculum
applied to the cervix. With the patient bearing down, gentle
traction is applied to the tenaculum to assess uterine
support; this is typically well tolerated by the patients. If
the cervix prolapses to within 1 cm from the hymen, the
patient is less likely to be offered this procedure. Patients
with multiple comorbidities or advanced age are sometimes
offered the procedure despite grade 2 cervical prolapse.

Post-void residual is evaluated with simple in-and-out
catheterization. Urine dipstick indicates presence or absence
of infection. Positive urine dipstick tests are followed with
urine cultures. If a patient has urinary complaints including
incontinence, subtracted cystometry is performed. In women
with severe prolapse, continence is evaluated with the
prolapse reduced. Patients demonstrating stress urinary
incontinence are offered concurrent placement of mid-
urethral slings.

Patients who are generally healthy are scheduled for
outpatient procedures. Those with notable comorbidities or
who are of advanced age may be monitored overnight for
precautionary reasons. Patients are counseled in advance
regarding the potential for catheter use and the voiding
trials they will encounter prior to and potentially after
hospital discharge.

Operative technique

Preoperative prophylactic intravenous antibiotics are ad-
ministered to all patients. Using a tenaculum or Allis clamp
on the cervix, an examination under anesthesia is performed
prior to surgery to assess uterine/cervical support. Anterior
and posterior compartments are evaluated as well. Anterior
vaginal wall prolapse is present while apical support of the
uterus remains adequate. Transverse separation of the
pubocervical fascia is suspected when the anterior vaginal
wall prolapses past the cervix and vaginal rugation is absent
or diminished in the superior anterior vagina. After
prepping and draping the patient, the bladder is drained.

A series of Allis clamps is placed in the mid-longitudinal
plane from the urethrovesical junction to the anterior lip of
the cervix. A midline longitudinal incision is made in the
vaginal epithelium. When a midurethral sling is placed, a
separate suburethral incision is made. The vaginal epithelium
is sharply dissected away from the underlying pubocervical
connective tissue and bladder. The transverse portion of the
pubocervical connective tissue is identified and grasped
(Fig. 1a). It is attached to the cervical stroma 3 to 4 cm
proximal to the external cervical os (Fig. 1b). Two 2-0
polyester suspensory sutures are passed through the lateral
apical portions of the pubocervical connective tissue and the
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anterior cervical stroma. These two suspensory sutures are held
for later approximation. Midline plication of the pubocervical
connective tissue is performed with a series of simple side-to-
side interrupted 2-0 polyester sutures to complete the anterior
colporrhaphy (Fig. 1c). The two previously inserted suspen-
sory sutures in the cervical stroma are then tied, thus
supporting the transverse portion of the pubocervical connec-
tive tissue to the cervix (Fig. 1c). A third suspensory suture
can be placed in triangular fashion in the midline of the
plicated pubocervical connective tissue and the cervical
stroma. If necessary, the vaginal epithelium is trimmed. It is
closed in running locking fashion with 2-0 polyglactin 910
suture (Fig. 1d). The epithelium can be tacked to the
pubocervical connective tissue and cervix with approximately
every third throw in the vaginal epithelium closure at the
surgeon’s discretion. Cystoscopy is performed to demonstrate
ureteral efflux, to confirm bladder integrity, and to rule out
the presence of a foreign body/suture in the bladder.

Following the procedures, patients are sent to the
recovery room with Foley catheter in place. Patients who
are discharged on the day of surgery undergo voiding trials
prior to discharge. Patients staying overnight undergo

voiding trials on postoperative day 1. Prior to discharge,
the bladder is backfilled with 300 ml of normal saline, and
the catheter is removed. The patients are given up to 15 min
to void. The voided volume is recorded. In-and-out
catheterization is used to check post-void residual. Patients
with post-void residual volumes of 150 ml or less are
discharged home without a catheter. Those with post-void
residual volumes exceeding 150 ml are offered clean
intermittent self-catheterization. Some patients are unable to
perform self-catheterization or simply prefer not to do so.
Foley catheters are replaced for those patients. Any patient
requiring catheterization is prescribed prophylactic oral anti-
biotics on a daily basis until return of adequate spontaneous
voiding. Those who choose self-catheterization are taught
proper hygiene as well as criteria for discontinuation—
two consecutive post-void residuals of 150 ml or less.
Patients discharged with Foley catheters typically return on
postoperative day 1 or 2 for in-office voiding trial. If
catheterization is still needed, the patient is encouraged to
learn self-catheterization; those patients who choose to
continue using in-dwelling catheters return for in-office
voiding trials within 2 to 7 days.

Fig. 1 Anterior compartment
dissection and reconstruction. a
Apex of pubocervical
connective tissue grasped with
Allis clamps. b Pubocervical
connective tissue retracted
cephalad with anterior cervical
stroma (black asterisk) exposed
for suspensory suture placement.
Two suspensory sutures are
placed through the lateral aspect
of the pubocervical connective
tissue (white asterisk) then
through the cervical stroma
before being passed through the
contralateral aspect of the
pubocervical connective tissue.
Suspensory sutures are held.
Midline plication is performed.
Suspensory sutures are then tied.
A third suspensory suture can be
placed in the midline after
plication is performed.
c Plicated pubocervical
connective tissue with
suspensory sutures previously
placed through anterior cervical
stroma. d Completed repair
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Statistical analysis

The Scott and White Institutional Review Board provided
study approval for this retrospective analysis. Patients who
underwent transverse cystocele repair with uterine preser-
vation by three physicians (BLS, TWM, PMY) were
identified by retrospective chart review for the interval
from January 2001 to September 2006. Data were extracted
from the records of the preoperative assessments, surgical
notes, anesthesia records, short-term (approximately 6-week)
postoperative assessments, and any follow-up examinations
available (Table 1). Data analysis was performed using
Statistica (StatSoft, Tulsa, OK, USA) software. Analyses
included summary of quantitative variables as means with
standard deviations and ranges, summary of qualitative
variables as percentages or median with quartiles, and
percentage of patients with anatomical failure (defined as
Baden–Walker halfway system grade 2, 3 or 4 [14]) in the
anterior compartment of the vagina in relation to duration of
follow-up using survival curve methods. Groups were
compared using analysis of variance, Kruskal–Wallis test,
and Pearson’s chi-square test.

Eighty-six percent (59 of 69) of patients were assessed
for pelvic floor support preoperatively using the Baden–
Walker halfway system [14]. Because only ten patients
were evaluated using the pelvic organ prolapse quantification
(POP-Q) system [15] compared to 59 using the Baden–
Walker system, the ten POP-Q patient measurements were
converted to the Baden–Walker system for statistical
purposes.

Results

A total of 69 patients underwent transverse cystocele repair.
Sixty eight had between 1 and 11 previous pregnancies (3.3±
1.9; mean ± SD) with an average of 2.9±1.6 vaginal
deliveries. The patients ranged in age from 33 to 89 (66.6±
13.1) years with body mass index (BMI) of 27.5±5.0 kg/m2

(range 18 to 44 kg/m2). Fifty nine (86%) of these 69 were

menopausal, but only 11 (16%) were using hormone
replacement therapy. Twenty-six (38%) patients reported
one or more previous pelvic surgical procedures, although
only five patients had procedures related to pelvic support or
incontinence including uterine suspension, tension-free
vaginal tape, retropubic urethropexy, rectocele repair, and
cystocele repair.

In addition to the transverse cystocele repair, other
procedures were performed concurrently in 54 patients.
These combinations of procedures were placed in five
groups: A, limited to transverse cystocele repair; B,
transverse cystocele repair with placement of tension-free
vaginal tape; C, transverse cystocele repair and posterior
repair with or without perineorrhaphy; D, transverse
cystocele repair with placement of tension-free vaginal tape
and posterior repair with or without perineorrhaphy; and E,
transverse cystocele repair with other procedures that could
include but were not limited to those referenced in groups
A through D (Table 2).

Age and BMI did not vary for the various surgical
groups, but the intraoperative parameters of duration ( p<
0.0001) and estimated blood loss ( p=0.015) did differ
(Table 2). Surgeries limited to transverse cystocele repair
were of the shortest duration and involved the least amount
of blood loss. Surgical grouping based on types of
additional procedures was not related to the percentage of
patients hospitalized ( p=0.11) or dismissed with urinary
catheter in place ( p=0.34; Table 2). There were no
intraoperative complications. An 81-year-old woman died
suddenly secondary to cardiopulmonary arrest approximately
5 weeks following transverse cystocele repair and posterior
colporrhaphy.

Additional analysis was performed to compare patients
who underwent placement of tension-free vaginal tapes
(TVT) to those who did not (Table 3). Patients who had
TVTs placed were significantly younger ( p=0.003). No
statistical difference was found for body mass index ( p=
0.73), duration of surgery (0.16), estimated blood loss ( p=
0.13), or patient hospitalization ( p=0.98). A trend toward
significance was noted for urinary catheter removal prior to

Table 1 Demographic, anatomic and surgical variables

Variable type Information items

Demographic Patient ID, birth date, parity, anatomic assessment using Baden–Walker halfway system or pelvic organ prolapse
quantification system, previous pelvic surgical history, menopausal and hormone replacement status, height, weight,
blood pressures, symptoms of incontinence (especially urinary incontinence)

Intraoperative
assessment

Date of surgery (for calculation of age), duration of surgery in minutes, list of procedures performed, estimated blood
loss, need for hospitalization (this is normally a day-surgery procedure), was urinary catheter removed prior to patient
discharge?, intraoperative anatomic assessment if available, list of any complications

Follow-up visits Date of visit (for calculation of duration since surgery), anatomic assessment, continence status, patient pelvic floor
symptoms, any symptoms or pathology related to preservation of uterus (such as excessive uterine bleeding, cancer,
others), need for subsequent prolapse surgery or hysterectomy or incontinence procedure
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discharge. Seventy-nine percent of patients who underwent
TVT placement were discharged without catheters compared
to 94% of those who did not have TVTs placed ( p=0.06).
Patients who did not have TVTs placed were found to have a
higher preoperative grade of bladder prolapse compared to
those who did undergo TVT placement (average Baden–
Walker grade of 2.7 versus 2.1, p<0.01).

Sixty of 69 patients (87%) passed their initial voiding
trials and were dismissed without a catheter. Only three
patients required catheterization for longer than 1 week.
Nine patients were dismissed requiring urinary catheteriza-
tion, and one additional patient returned on postoperative day
2 with incomplete bladder emptying. Of these ten patients,
seven initially chose placement of in-dwelling catheter, while
three chose to perform clean intermittent self-catheterization.
Five of the ten had undergone placement of TVT along with
transverse cystocele repair with or without posterior colpor-
rhaphy. Three of the ten patients required catheterization for
more than 1 week; two of those patients underwent TVT
placement in addition to transverse cystocele repair. One of
those two patients was still requiring intermittent self-

catheterization at her 6-week postoperative visit; but, on her
return visit at 3 months, she was no longer requiring
intermittent self-catheterization. The three patients who
required catheterization for longer than 1 week were all
managed with clean intermittent self-catheterization. All
eventually resumed spontaneous voiding function. Three
patients were treated for postoperative urinary tract infections.
Urinary symptoms before and after surgery were not charted
using objective methods such as urodynamics or validated
questionnaires thus preventing quantitative assessment of
voiding parameters.

The Baden–Walker grades reported are listed in Table 4
for various intervals in relationship to the surgery. Forty-
seven patients had Baden–Walker grades obtained for the
anterior compartment at three time points (preoperatively,
intraoperatively, and at the first postoperative visit). The
Baden–Walker grades in the anterior compartment did not
differ between preoperative and intraoperative assessments
(mean of 2.6 versus 2.6, p=0.66) but did differ between
these values (mean of 2.6 versus 0.02, p<0.0005) and the
first follow-up visit in this subset of patients using analysis

Table 3 Comparison of patients who underwent placement of TVT to those who did not

Parameter TVT No TVT p value

N 19 50
Age (years) 59 (15) 69 (11) 0.003a

BMI (kg/m2) 27.8 (6.0) 27.4 (4.6) 0.73a

Duration 88 (36) 75 (34) 0.16a

Estimated blood loss (ml) 74 (33) 65 (45) 0.13a

Patient hospitalized 3/19 (16%) 8/50 (16%) 0.98b

Urinary catheter removed prior to discharge 15/19 (79%) 47/50 (94%) 0.06b

a Groups compared using Student’s t test
b Groups compared using Pearson’s chi-square test

Table 2 Comparison of patient parameters, means (SD) or proportions, and outcomes, proportions, with surgical complexity

Parameter Additional surgical procedures

A B C D E p value

N 15 10 30 7 7
Age (years) 71 (9) 64 (14) 68 (12) 58 (15) 66 (19) 0.28*
BMI (kg/m2) 28.0 (5.4) 28.6 (6.6) 27.3 (4.5) 27.2 (6.4) 26.3 (2.2) 0.91*
Duration (min) 52 (23) a 69 (21) ac 78 (23) bc 110 (44) bc 116 (53) bc <0.0001**
Estimated blood loss (ml) 38 (21) a 60 (24) ac 75 (49) ac 93 (37) bc 82 (43) bc 0.015*
Patient hospitalized 1/14 (7%) 0/10 (0%) 5/30 (17%) 3/7 (43%) 2/7 (29%) 0.11***
Urinary catheter removed prior to discharge 14/15 (93%) 7/10 (70%) 28/30 (93%) 7/7 (100%) 6/7 (86%) 0.34***

A Limited to transverse cystocele repair; B transverse cystocele repair with placement of tension-free vaginal tape; C transverse cystocele repair
and posterior repair with or without perineorrhaphy; D transverse cystocele repair with placement of tension-free vaginal tape and posterior repair
with or without perineorrhaphy; E transverse cystocele repair with other procedures that could include but were not limited to those referenced in
groups A through D
*Groups compared using analysis of variance; groups with different letters differ; p<0.00, Duran’s test
**Groups compared using Kruskal–Wallis test; groups with different letters differ; p<0.05, multiple comparison test
***Groups compared using Pearson’s chi-square test
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of variance with Duncan’s post hoc testing. Twelve patients
had a grade of 2 for the cervix during the preoperative or
intraoperative examinations or both. The average age of
those patients was 71.8 years (range of 53–89). The median
point for the first visit was 6.1 weeks with a range of 3 to
101 weeks following surgery in 55 patients evaluated using
this scoring system.

Discussion

In the short term, suspending the plicated pubocervical
connective tissue to cervical stroma provides an initially
anatomically appropriate repair for anterior vaginal wall
prolapse for patients with adequate cervical/uterine support.
DeLancey previously demonstrated the anatomy and
importance of the support structures of the anterior vagina
including the pubocervical connective tissue [16]. The
surgeons in this study recognize the importance of the
transverse apex of the pubocervical connective tissue.
Suspending the transverse portion of this tissue to the
cervix along with midline plication has resulted in excellent
anterior compartment support at the first postoperative visit
(approximately 6 weeks). No lateral repairs were performed.
We have found this procedure to be a safe and effective
method to address anterior compartment prolapse in selected
patients who may desire not to undergo hysterectomy or
whose comorbidities might render them poor candidates to
do so.

Candidates for transverse cystocele repair with uterine
preservation are varied in their characteristics, but all must
have adequate uterine/cervical support. In comparing
preoperative and intraoperative cervical descent, we found
no statistical difference. This is likely due to using a
tenaculum to augment patient valsalva in assessing preop-
erative uterine/cervical prolapse. Also, by using the Baden–
Walker system rather than the more precise POP-Q system,
the prolapse grade may not vary despite a possible
difference in prolapse of a few centimeters that may be
noted during exam under anesthesia. Careful attention to
preoperative and intraoperative assessment of each vaginal
compartment must be undertaken to determine the appro-

priate repair. Our previously reported experience suggests
that patients with good support at the 6-week postoperative
visit will maintain good support in the future [9].
Additional follow-up, however, needs to be performed to
assess the durability of this specific repair.

Minimal morbidity, blood loss, and operating time have
been documented. Cystotomy and ureteral kinking are
possible but have not occurred thus far; however, intra-
operative cystoscopy is recommended. Operating time and
estimated blood loss were increased in women who
underwent combinations of procedures (groups B, C, D,
and E), but postoperative dismissal and subsequent catheter
use were not altered in these groups. Most patients were
discharged on the day of surgery. Eleven patients were
monitored for one or two nights for precautionary or pain-
management reasons. Urinary continence status was evaluated
only by simple inquiries at follow-up visits. No objective
testing was performed, thus leaving only subjective patient
responses as means of evaluation. Consequently, no objective
conclusions can be reached regarding continence status. As
noted in the results section, a trend toward significance was
found regarding TVT placement and postoperative catheter
requirements. Similar to the topic of continence, only simple
inquiries were made at follow-up visits regarding pain and
bowel function. In reviewing postoperative clinic information,
bowel problems, urinary continence, and pain do not seem to
have been problematic; however, data cannot be adequately
presented to support this. With an average follow-up of only
6 weeks, dyspareunia cannot be evaluated in this study.

At our institution, this procedure is more likely to be
performed for older women than for younger women. Many
older women have comorbidities that encourage the
implementation of less invasive techniques when surgical
options are employed. Also, the durability of this procedure
is not yet known. Younger patients are more likely to place
increased stress on pelvic floor repairs through greater
levels of physical activity and longevity. While the
durability of repairs is important for every patient, it is a
greater concern in younger women. Of the 12 women with
a preoperative or intraoperative cervical grade of 2 who
underwent the procedure, 9 were age 68 or older with an
average age of 71.8. Advanced age and comorbidities were

Table 4 Baden–Walker Halfway System grades before, during and after the procedure

Site Preoperative Intraoperative First postoperative follow-up at 3 to 101 wks (mean 8wks, median 6wks)

N Mean (SD) range N Mean (SD) range N Mean (SD) range

Urethra 61 1.3 (0.7) 0 to 3 35 1.4 (0.7) 0 to 2 56 0.02 (0.1) 0 to 1
Bladder 63 2.6 (0.6) 1 to 4 61 2.6 (0.5) 2 to 3 56 0.02 (0.1) 0 to 1
Cervix 63 0.8 (0.6) 0 to 2 51 0.9 (0.6) 0 to 2 56 0.02 (0.1) 0 to 1
Cul-de-sac 62 0.4 (0.5) 0 to 1 29 0.4 (0.6) 0 to 2 24 0.0 (0.0) 0
Rectum 57 0.6 (0.7) 0 to 3 39 1.0 (1.0) 0 to 3 55 0.07 (0.3) 0 to 2
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strong factors in choosing this procedure. Of these 12
patients, the cervical grade of 2 was typically noted with
traction placed on the cervix which usually brought the
cervix to within 1 cm proximal to the hymen.

There are limitations of this study. It is a retrospective
chart review with small sample size and short-term follow-
up of anatomic outcomes only. Furthermore, validated
questionnaires were not used to evaluate patient symptoms.
Some surgeons choose to use graft materials in pelvic
reconstructive surgery. Reports of limited success and
continued complications with grafts persist [12, 13, 17].
Baessler and Maher reviewed mesh-related complications
and found erosion and dyspareunia rates up to 26% and
38%, respectively [18]. They noted that data on synthetic
meshes in vaginal reconstruction were inadequate and that
mesh should be used only in clinical trials. Other authors
have found mesh to be safe and effective both with and
without uterine preservation, although some have noted that
hysterectomy increases the erosion rate [19–22]. Consequent-
ly, newer techniques for mesh implantation with uterine
preservation are being investigated in order to decrease mesh
complications. Despite the popularity for synthetic or
biologic materials, sparse clinical evidence is available
regarding procedural safety, efficacy, and complications [23].

In conclusion, the early results of this procedure are
promising and provide another alternative for anterior
compartment management when adequate uterine/cervical
support exists. Given that this is not a technically difficult
procedure, one of the primary variables rests with patient
evaluation. The anterior, apical, and posterior vaginal
compartments must be accurately assessed in order to
determine the proper procedure for any patient with pelvic
organ prolapse. Additionally, the patient’s comorbidities,
expectations, and visceral and sexual functions must be
taken into consideration.
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