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ABSTRACT: In this study we compared, in a prospective randomized trial, the re-
sults, in terms of anatomic and functional correction, of two procedures for Stress
urinary incontinence (SUI) with cystocele 3-4: four-corner retropubic correction ver-
sus anterior repair with medial duplication of the pubocervical fascia and pub-
ourethral ligaments plication. From June 1996 through April 2000, 80 patients af-
fected by SUI type 1 and 2 according to Blaivas with urethrocystocele of 3 or 4 de-
grees according to the halfway system were randomly assigned to one of the follow-
ing treatments (randomization 2:1): -1. Anterior colporrhaphy according to Nichols
(52 women); -2. Four-corner bladder and urethral retropubic suspension according
to Raz (28 women). The follow-up time of patients varied from 280 to 1670 days.
The SUI relapse occurred in 26.9% of patients who underwent Nichols’ technique,
against the 14.3% found in the other group, with a statistically significant difference
(p<0.01). By contrast, the anatomic correction of vaginal profile did not result sig-
nificantly different in the two groups analyzed. We concluded that the four-corner
procedure is more successful in terms of incontinence cure. 

SUMMARY: The four-corner procedure is more successful than Nichols’ technique in
the surgical approach of stress urinary incontinence with large anterior prolapse.

RUNNING TITLE: Raz vs Nichols’ technique in the correction of SUI with anterior
prolapse.



INTRODUCTION

Urinary incontinence in women
should be correctly diagnosed, ratio-
nally evaluated, and properly treated,
according to the kind of incontinence.
In stress urinary incontinence (SUI),
the aim of the therapeutical approach
is to obtain an objectively demonstra-
ble urinary continence, maintaining a
satisfactory function of bladder voiding
at the same time. 

Various surgical procedures have
been proposed. Several authors prefer
the abdominal way: the colposuspen-
sion according to Burch is widely used
[1], particularly when concomitant ab-
dominal hysterectomy has to be per-
formed, and the successful correction
rate has been reported to be 90-98% [2,
3]. No other operations have been
demonstrated to work more successful-
ly either in randomized or non ran-
domized comparisons [4]. However,
some troublesome complications result-
ing from the Burch colposuspension,
such as postoperative detrusor instabili-
ty and voiding difficulties are described
in literature [5, 6]. Moreover, this tech-
nique is not able to repair the large
cystocele often associated with SUI. 

A more practical solution seems to
be the adoption of the transvaginal
way since it also make it possible to
correct the marked cystocele together
with the descensus of the other seg-
ments. Such cases have been treated
by anterior colporrhaphy and Kelly
stitches, which in long-term follow-up
studies have yielded success rates of
about 60% [7]. 

Some authors claim that transvaginal
bladder neck suspension is the method
of choice in the treatment of stress in-

continence combined with uterovaginal
descent. [8, 9]. The retropubic-vaginal
combined way seems to be a more in-
teresting solution, even if it is a longer
and more complex surgery. Pereyra’s
operation and its modifications have
been reported to result in success rates
of 86%-94% [8, 9]. Four corner bladder
and urethral retropubic suspension by
Raz could seem to be able to correct
the majority of defects (lateral defects)
responsible of the anterior vaginal wall
prolapse, curing the SUI at the same
time . However, the suitability of this
method has not been tested in a large
homogeneous population of patients
with simultaneous complaints of uri-
nary stress incontinence and large ante-
rior urethro-vaginal descent; further-
more the effectiveness of this surgical
approach has not been compared to a
standard surgical technique like as an-
terior colporrhaphy according to
Nichols.

For these reasons our study aimed
to compare, in a prospective random-
ized trial, the results, in terms of
anatomic and functional correction, of
two procedures of correction of SUI
with cystocele 3-4 degree: four-corner
bladder and urethral suspension [8]
versus anterior repair according to
Nichols [10].

MATERIALS AND METHODS 

From June 1996 through April 2000,
80 patients affected by SUI of type 1
and 2 according to Blaivas [11] with
urethrocystocele 3-4 degree, according
to the halfway system proposed by
Baden and Walker were enlisted [12]
and attributed in a random way, with
randomization 2:1, using the method
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of sealed envelopes, to the following
treatments: 1st - anterior colporrhaphy;
2nd -4 corner bladder and urethral sus-
pension. 

We decided to adopt a non bal-
anced randomization (randomize 2:1)
because, among the authors, all were
able to perform the anterior colporrha-
phy (standard treatment), while only
the first author (V.S. P.) was able to
perform the 4 corner procedure. The
sealed envelopes were opened the day
before surgery. 

The study protocol was previously
approved by local Ethical committee.
Each patient gave written informed
consent before entry into the study. 

The anterior colporrhaphy was per-
formed according to Nichols’ technique
[10]. The second treatment was per-
formed according to four-corner blad-
der and urethral suspension technique,
introduced by Raz in 1989 [13-15]. 

The only difference we introduced
was that inside the spiral suture a thin
polypropylene mesh was incorporated
in order to strengthen the support of
ligature. 

Before surgery, patients underwent
a complete urogynecological work-up
including: - vaginal profile with evalu-
ation of kind of vaginal defect (apical,
central, lateral); - Q-tip test; - Stress
test (with 300 ml in clino and orthosta-
tism); - Pad test (evaluation after 1
hour); - urodynamic examination. 

In this study, patients with irritative
voiding symptoms (frequency and ur-
gency) and patients with mixed incon-
tinence (stress and urgency) were also
included. If urgency was considered to
be the primary component of the over-
all incontinence of the patient, a trial
bladder retraining (timed voiding,

Kegel exercises and fluid restriction)
and anticholinergic drugs was institut-
ed. In this subgroup surgery was per-
formed if stress urinary incontinence
still theprominent symptom despite
these conservative measures. 

When necessary some patients un-
derwent hysterectomy and correction
of enterocoele and rectocele. 

Time of surgery, days of hospital
stay, intraoperative and postoperative
complications have been recorded.

Postoperative follow-up was
recorded from outpatients examina-
tions. Follow-up evaluations included:
history, physical examination for as-
sessment of vaginal wall prolapse and
persistent stress urinary incontinence.
Repeated urodynamic evaluations were
reserved for failed cases, or for pa-
tients with significant de novo obstruc-
tion or urgency symptoms. Our follow-
up protocol after the initial postopera-
tive visit consisted of outpatient visits
at 1, 3, and 6 months, every 6 months
for the following 2 years and then
yearly. 

At the follow-up examination those
patients who had no urine loss during
the stress test with 300 ml in clino and
orthostatism were considered as recov-
ered. Besides, it the descensus of anterior
and posterior segments was also reval-
ued according to the halfway system. 

The last follow-up was carried out
in January 2001. 

All results are expressed as mean +
SD or as percentage. Data were stored
and analyzed with the use of SPSS re-
lease 5.0 (SPSS Inc., Chicago, IL) on an
IBM-compatible computer. Statistical
analysis was performed by Student’s t
test; qualitative variables were assessed
by two-tailed c2 test. The probability
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of relapse was evaluated with the Log-
rank test. A p value < 0.05 was consid-
ered statistically significant. 

RESULTS

The follow-up time of the patients
under study varied from 280 to 1670
days. Patients assigned to the 1st group
(52) had a mean age of 59.8 years
(range: 41-79 years), while those as-
signed to the 2nd group (28) had a
mean age of 60.6 years (range: 39-78
years) (p=NS). Between the two
groups there was no significant differ-
ence in terms of dysmetabolic diseases
(i.e., diabetes) and pathologies of the
respiratory tract.

The obstetrical history of the two
groups was not significantly different:

the mean number of pregnancies re-
sulted to be 3.2 with parity 2 in the
first group versus an average of 3.5
and 2.5 respectively in the second
group. 

Forty-seven patients out of 52 in the
first group and 26/28 patients in the
second group underwent a contempo-
rary vaginal hysterectomy (p=NS). 

SUI relapse occurred in 14 out of
52 patients who had undergone
Nichols’ procedure (26.9%), and in 4
out of 28 women (14.3%) in the 4 cor-
ner group, with a statistically signifi-
cant difference between the two
groups (p<0.01). Figure 1 graphically
represents the probability of relapse
over time, which underlines the worse
trend for patients who underwent
Nichols’ procedure compared to those
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Figure 1 - Probability of relapse, evaluated with the Log-rank test, in the two groups
studied



treated with the 4 corner procedure.
Figure 1 is also reports the number of
analyzed patients at different trial
times. 

No difference in the distribution of
kind of cystocele (lateral, central or
apical) was present at the moment of
the enrolment between the two groups
studied. Table 1 reports pre and post-
operative mean vaginal profiles (VP) 1
(urethrocele) and VP 2 (cystocele) of
the two groups. As far as the degree of
pre and postoperative urethrocele is
concerned, there is no difference in
the two groups. At the sixth month
analysis, the anatomic correction of
cystocele resulted to be significantly
better (p=0.01) in the 2nd group (4 cor-
ner) compared to the 1st one (Nichols).
In the last follow-up visit, there was a

trend toward a better VP 2 in the 2nd
group when compared to the first one,
even if the difference was no longer
significant . 

At the sixth month analysis, a de
novo 3rd degree rectocele occurred in
3 patients (5.8%) in the Nichols’ group
and in the last follow-up visit remained
the same. By contrast, in the 4 corner
group, the rectocele of 3rd degree,
with or without enterocoele, occurred
in a higher number of cases (5 pts,
17.9%), in the first follow-up visit,
while a clear improvement of the pos-
terior vaginal profile was noticed in
the last follow-up visit, since 3rd de-
gree rectocele occurred in only 2 cases
(7.1%) (Table 2). 

Data concerning preoperative urge
incontinence, 1st, 2nd, and 3rd follow-
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Table 1 - Preoperative and postoperative evaluation of anterior vaginal wall defects
in the two groups studied, according to the “halfway system”

VP # Technique of surgery Significance

Nichols 4 Corner p

VP 1 pre 3.04 3.01 NS*  

VP 1 post 1 1.06 1.00 NS*  

VP 1 post 2 1.21 1.18 NS*  

VP 2 pre 3.48 3.68 NS*  

VP 2 post 1 1.21 0.9 0.01  

VP 2 post 2 1.29 1.13 NS*

* NS= not significant.
# VP= vaginal profile.
VP 1 and 2 pre are evaluated before surgery.
VP 1 and 2 post 1 are evaluated at the sixth month postoperative follow-up. 
VP 1 and 2 post 2 are evaluated at the last follow-up (January 2001).



up visits, as well as the frequency of
irritative voiding symptoms in the ana-
lyzed groups are expressed in Table 3.
Surgery had a significant effect in de-
creasing irritative voiding symptoms in
all categories (frequency, urgency, and
urge incontinence). Urge incontinence,
which before surgery was present in
50% of patients treated with the 4 cor-
ner technique, decreased to 14.3% in
postoperative period (after 1 month),
remained on these values in the 2nd
follow-up visit (after 6 months) and
slightly increased (17.8%) in the last
follow-up visit.

Patients who underwent Nichols’
surgery had a different course. The
number of women affected by urge in-
continence before the surgery was lit-
tle smaller (42.3%) (p=NS). The im-
provement at the 1st and 2nd follow-up

was progressive and more evident.
However, in the last follow-up visit,
symptoms came back to several pa-
tients who lost the temporary improve-
ment recorded in the 2nd follow-up
and returned to the values of the first
follow-up visit (23.1%).

The postoperative stay in hospital
was slightly longer for the 4 corner
(mean stay was 5 days with a range
between 4 and 34 days vs mean stay
of 6 days, with a range between 4 and
20 days in the first group; p=NS). Eight
women (15.4%) in the 1st group and
10 (35.7%) in the 2nd one had an hos-
pital stay of more than six days.

Spontaneous micturition (with post-
micturition residue < 50 ml) occurred
on average in 3.62 days (with a range
variable from 2 to 9 days) in the 1st
group vs 4.78 in the 2nd group (range:
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Table 2 - Postoperative evaluation of posterior vaginal wall defects in the two groups
under study, according to the “halfway system”. 

Postoperative Rectocele 

Nichols 4 Corner

Degree Post 1 Post 2 Post 1 Post 2 
N° pts (%) N° pts (%) N° pts (%) N° pts (%)

Absence 39 (75) 38 (73.1) 10 (35.7) 10 (35.7)  

I 8 (15.4) 9 (17.3) 6 (21.4) 11 (39.2)  

II 2 (3.8) 2 (3.8) 6 (21.4) 4 (14.3)  

III 3 (5.8) 3 (5.8) 4 (14.3) 1 (3.6)  

II + enterocoele 0 0 1 (3.6) 1 (3.6)  

III + enterocoele 0 0 1 (3.6) 1 (3.6)  

Post 1: evaluation at the sixth month;
Post 2: evaluation at the last follow-up (January 2001).



3-9 days) (p = NS). One patient (1.9%)
in the 1st group and one (3.6%) in the
2nd one had urinary retention (> 5
days and < 10 days). 

A woman of the 4 corner group
had a retropubic sepsis that required
the removal of stitches and a long hos-
pital stay. 

DISCUSSION

We compared two different tech-
niques of correction of SUI with 3° - 4°
degree urethrocystocele: anterior col-
porrhaphy according to Nichols versus
4 corner bladder and urethral suspen-
sion according to Raz. Our data show
that 4 corner procedure determines
better results. 

Since relapses occur at different
times and they are noticed during fol-
low-up controls, in order to compare
the results of the two surgeries in
terms of SUI correction, we used the
log-rank test to calculate the probabili-
ty of relapse during the time. In the

follow-up visit carried out in January
1999, although statistically not signifi-
cant, it was already evident that one of
the two procedures (4 corner) had
considerably less possibilities of re-
lapse compared to the other one. In
the follow-up visit, performed in Janu-
ary 2000, the difference between the
two groups acquired significance
(p<0.01), confirming this course. At the
last follow-up control the SUI relapse
occurred in 26.9% of patients who un-
derwent Nichols’ surgery versus the
14.3% of the other group with a statis-
tically significant difference (p<0.01). 

The causes of recurrent stress uri-
nary incontinence after a period of
clinical cure may be various. Certainly
failure from either suture breakage or
erosion of the paraurethral tissues is
the most common cause. Factors that
may predispose to recurrent stress in-
continence include the type of suture
material (absorbable material has a
higher tendency to fail), quality of the
tissues that are incorporated in the sus-
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Table 3 - Preoperative and postoperative evaluation of irritative voiding symptoms
(urgency and/or urge incontinence and frequency) in the two groups studied. 

URGENCY  AND/OR URGE INCONTINENCE(%) FREQUENCY (%)

PRE Post 1 Post 2 Post 3 Pre Post 1 Post 2 Post 3
% % % % % % % %

(N° pts) (N° pts) (N° pts) (N° pts) (N° pts) (N° pts) (N° pts) (N° pts)

Nichols 42.3 23.1 7.7 23.1 23.1 13.5 26.9 19.3
(22 pts) (12 pts) (4 pts) (12 pts) (12 pts) (7 pts) (14 pts) (10 pts)

4 corner 50 14.3 14.3 17.8 25 14.3 10.7 7.1
(14 pts) (4 pts) (4 pts) (5 pts) (7 pts) (4 pts) (3 pts) (2 pts)

Pre: before surgery;
Post 1: the first month postoperative follow-up;
Post 2: the sixth month postoperative follow-up;
Post 3: the last postoperative follow-up (January 2001).



pension and unusual physical stresses
(chronic coughing or obesity). If the
patient with poor support has persis-
tent stress incontinence, probably the
sutures were never properly placed in
the paraurethral tissues surrounding
the bladder neck. Rarely, the sutures
may not have been tied with enough
tension [16]. 

At the sixth month postoperative fol-
low-up the anatomic correction of cys-
tocele had resulted significantly better
in the 4 corner group. The reasons of
this result are probably both the fact
that the Raz procedure causes an over-
correction of the anterior segment and
that the cystocele has a double compo-
nent (one of central type and one of
lateral type) and the latter procedure
corrects both defects, while medializa-
tion surgeries of the fascia only correct
the central defect when it is present [17,
18]. However, some authors disagree
with the use of Raz technique, because
they think that this kind of repair does
not approximate anatomic tissues in
proper relation, but suspends the ante-
rior vaginal wall, thus disrupting the
rather horizontal axis of the proximal
two thirds of the vaginal tube and that
this may predispose to iatrogenic vault
prolapse or enterocele formation, as it
has been described after the Burch pro-
cedure [18-20]. In our study, we found
that the over-correction of the anterior
segment, carried out with this kind of
technique, causes a modification of
lines of force and pelvic statics, bring-
ing about a higher number of posterior
segment prolapses; however, we also
noticed that, with the passing of time,
this action looses its significance, as if
the forced correction of the anterior
segment caused by the Raz surgery

lessens in the course of time and subse-
quently improves the statics and distrib-
ution of lines of force on the pelvic
floor. In this way, the clear improve-
ment of posterior vaginal profile with
the subsequent decrease of rectocele
noticed in this group of patients at the
last follow-up can be explained. 

The technique of paravaginal defect
repair restoring the normal lateral at-
tachment of the pubocervical fascia to
the arcus tendineous fascia pelvis of
the pelvic sidewall and providing
anatomic repair of lateral cystoceles,
probably guarantees better results
when, as actually occurs in 85-90% of
cases [17], the cystocele has an exclu-
sively lateral component. However, the
surgical technique for performing the
paravaginal defect repair, as described
by Richardson et al. [21], involves a
Pfannestiel or a low midline incision
and this represents a discomfort for the
patient, particularly when the surgery
is associated to other corrections of
vaginal vault prolapse carried out
through the vagina (for example, hys-
terocele, enterocele, and rectocele). 

Besides, the results published by
Bruce et al in 1999 [18] concerning a
sample of 77 patients with cystocele
by lateral defect associated to urinary
incontinence of type 1 (52 patients)
and 2 (27 patients) treated with
Richardson’s technique are not very
different from those obtained in our
study. At a mean follow-up of 17
months, the cure rate, defined as no
pads and no leakage was 79%. When
expanded to include substantially im-
proved patients (1 pad/day or less) the
success rate was 84%. In our study, at
the last follow-up, the Raz technique
presented a SUI cure rate of 85.6%. 
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To obtain best results with the mini-
mum discomfort for the patient in case
of descent of the anterior segment asso-
ciated to a SUI type 1 and 2, the par-
avaginal repair defect should probably
be carried out through the vagina, as
proposed by Benson and co-workers.
Actually the authors did not present en-
couraging results in their series. Howev-
er, it should be highlighted that there
are some flaws in the experimental de-
sign. Indeed in all patients who under-
went vaginal paravaginal repair a
sacrospinous colpopexy was also per-
formed [22]. It is ascertained that this
surgical procedure is responsible for an
increased risk of cystocele as well as for
an abnormal opening of the urethrovesi-
cal angle thus leading to SUI [23].

The effect of bladder neck suspen-
sion on irritative voiding symptoms
has received considerable interest in
the past decades [11, 16, 24-26]. In our
study Nichols’ surgery does not sub-
stantially modify the symptom of fre-
quency, whereas, it causes a clear im-
provement of urgency. This improve-
ment is temporary, as shown by the de
novo development of urge inconti-
nence at the last follow-up in a 23,1%
of patients. This could be explained
observing that the procedure of vagina
blunt dissection passes in the intersti-
tial stratum between the vaginal viscer-
al fascia and vaginal septum, causing a
vesical denervation that, however, in
the course of time, disappears. On the
other hand the Raz procedure causes a
progressive improvement of the fre-

quency symptom, with a remission of
symptomatology at the last control in
more than 75% of the cases. Besides,
our data clearly suggest that when
urge incontinence is combined with
subjective and objective anatomical
stress incontinence, bladder neck sus-
pension will cure the symptoms of
urge incontinence in more than 50% of
the cases. The mechanism by which
bladder neck suspension improves or
cures urge incontinence is unclear but
a possible explanation is that the urine
in the incompetent posterior urethra
facilitates the reflex contraction of
bladder. The bladder neck suspension,
by closing and helping to coapt the
posterior urethra, may eliminate this
reflex facilitation. 

A last consideration to be made is
that all anti-incontinence procedures
cause a potential risk of urinary reten-
tion or obstructive symptomatology.
On the other hand, according to our
experience, we only ran into transitory
urinary retentions, in a very low per-
centage of cases. Neither procedures
ever caused permanent urinary reten-
tion (> 10 days).

According to the results of our study,
we can conclude that the 4 corner tech-
nique has much more possibilities of
lasting success concerning continence,
guaranteeing security and applicability
in case of coexistent descensus of the
anterior vaginal segment of moderate or
severe degree. Relapses in posterior seg-
ments represent a transitory accident
that tends to decrease over time. 
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