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 Introduction 

 Urge urinary incontinence is a most bothersome dis-
order and affects probably every third postmenopausal 
woman. This triad of factors which it involves – urgency, 
frequency and incontinence – has detrimental effects on 
the patient’s quality of life and proves to be a source of 
anxiety  [1] .

  Urge urinary incontinence is considered to be related 
to incorrect detrusor muscle function or innervation. 
Pharmacological treatments are disappointing, since 
they are only slightly more effective than placebo  [2] .

  In 1991, de Lancey  [3]  emphasized the importance of 
the support of the genital tract for continence function. 
He considered in that respect that the attachments of the 
ligaments at the cervix were so important that he pro-
posed to perform supracervical hysterectomy instead of 
total hysterectomy whenever possible.

  This suggested critical role of the supportive struc-
tures for incontinence and especially for urge urinary in-
continence is indicated by observations in patients with 
descensus uteri. Up to 50% of these patients suffer from 
urge urinary incontinence  [4, 5] . Descensus uteri is not a 
disease of the uterus, so it is not surprising that neither 
vaginal nor abdominal hysterectomy can cure urge uri-
nary incontinence in these patients  [6] .

 Key Words 

 Pelvic surgery  �  Stress urinary incontinence  �  Urge urinary 
incontinence 

 Abstract 

  Background/Aims:  The etiology of urge urinary inconti-
nence is unknown. Pharmacological treatments are disap-
pointing, since they are only slightly more effective than a 
placebo. In this study, we analyzed whether the surgical re-
placement of the uterosacral ligaments by an alloplastic tape 
can cure patients with mixed and urge urinary incontinence. 
 Methods:  This study was a nonrandomized clinical trial. The 
study was performed in the Department of Gynecology of a 
general hospital and a university clinic. 135 women with 
urge or mixed urinary incontinence were operated on. The 
utero-sacral ligaments as well as the pubo-urethral liga-
ments – if necessary – were replaced by alloplastic tapes. 
Clinical outcome was evaluated immediately after surgery,
3 months later and 1 year later. Outcome was classified as 
cure, improvement or failure and recurrences.  Results:  102 
patients (77%) were cured and a further 24 patients (18%) 
showed improvement after surgery. 19 patients developed 
a recurrence between 5 and 33 months after surgery.  Con-

clusion:  We therefore conclude that most patients with urge 
and mixed urinary incontinence can be cured by surgery. 
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  In his ‘Integral Theory’, Petros  [7]  pointed out the im-
portance of the posterior compartment for establishing 
continence function. He assumed that the uterosacral lig-
aments (USL) are particularly essential for causing urge 
urinary incontinence.

  We therefore hypothesized that the association be-
tween descensus uteri and urge urinary incontinence 
could be caused by a defective functioning of the USL.

  In 2004, we therefore decided to repair the USL in 
these patients instead of removing the uterus  [8] . Since 
the USL in postmenopausal patients do not have a liga-
mentous structure but are more or less a peritoneal fold 
with only microscopically detectable musculature, a clas-
sical repair was not possible. We therefore replaced it with 
alloplastic tapes.

  Since all of our patients were past child-bearing age, 
we performed a supracervical hysterectomy and sutured 
the tapes on the cervical stump where we could cover 
them with peritoneum.

  We soon found out that our operation, which we called 
‘cervical-rectal-sacral fixation’ (CERESA), could cure pa-
tients with urge urinary incontinence. At first we refused 
to operate on hysterectomized women since we thought 
that the cervix and the surrounding nerves would be im-
portant for the success of our surgery. However, patients 
with vaginal vault prolapse and urge urinary inconti-
nence also asked for that operation. On these patients we 
performed essentially the same surgery: the only differ-
ence was the placement of the tapes at the vaginal vault 
instead of the cervix. This vaginal-rectal-sacral fixation 
(VARESA) also led to cure in 7 of the first 10 hysterecto-
mized women with urge urinary incontinence  [8] .

  Following the recommendations of our Ethical Com-
mittee, we then observed a moratorium of one year in 
order to find out any long-term side effects. Within 1 year 
2 of the 13 previously cured patients developed a recur-
rence and 6 patients became stress incontinent (‘de novo 
stress’). However, these patients were then cured by the 
placement of a transobturator tape (TOT).

  Despite the recurrence rate of 25% and a ‘de novo 
stress’ rate of 50%, an increasing number of women opted 
for VARESA or CERESA, respectively. After intensive 
discussions we finally decided to start a study in which 
we offered VARESA or CERESA to all patients with urge 
and mixed incontinence who had failed conservative 
treatment.

  We now report the results of the first 135 patients 
treated with VARESA and CERESA.

  Material and Methods 

 The study was initiated in the Department of Gynecology in a 
general hospital (EVK Dortmund) and continued at the Depart-
ment of OB/GYN at the University of Cologne. It got the institu-
tional study name ‘VARESA II’. It was approved by the Ethical 
Committee of the general hospital (EL13-2007).

  Diagnosis of urge or stress urinary incontinence was based on 
the subjective complaints of the patients  [9, 10] .

  Urodynamic measurements were intended in every patient be-
fore surgery and at the end of the study. Urodynamic measure-
ments were a standard procedure during VARESA I. We produced 
an enormous amount of data but the final question was only 
whether the patient was cured or not. The patient’s subjective feel-
ing was important, rather than her objective measurements. In 
accordance with recommendations in the literature, we therefore 
decided that the subjective feeling of the patient was the primary 
aim of the study  [10] .

  We used the PETROS questionnaire. However, it turned out 
that all patients were suffering from severe incontinence and that 
further subclassifications (e.g. volume of urine loss) were unnec-
essary. This was also based on the observation that after surgery 
patients were usually cured or not. Based on the recommenda-
tions of the statistician, we therefore reduced our questionnaire 
to 19 questions with three main categories. Since all patients came 
to our institution either because of their voiding frequency or 
their problem of reaching a toilet in time, we roughly subdivided 
urge urinary incontinence between their main problems of ‘fre-
quency’ and ‘holding’  [10] . However, each patient was counted in 
both categories. Stress incontinence was the third category  [9] . 
Each patient was categorized according to these findings and to 
the variables shown in  table 1 .

Table 1.  Different categories of incontinence

Category 0 was always defined as: no problems with early urine 
loss or frequency of voiding (‘I have no problems with voiding! 
I can do anything I like without any limitations’).

Holding categories:
Category 1: patients who can hold the urine more than 3 min but 
less than 10 min (‘When I go shopping and feel the need to
urinate I must be in the toilet within few minutes’). 
Category 2: Patients who could hold the urine for less than 3 min 
(‘When I feel the need to urinate I must be in the toilet within a 
minute!’ or ‘I always loose urine, I cannot hold it at all’).

Frequency of voiding categories:
Category 0: less than 8 times per day 
Category 1: between 8 and 15 times per day 
Category 2: more than 15 times per day (‘During the day I go to 
the bathroom at least two times per hour’).

Stress incontinence was not further categorized for the purpose 
of that study.
Cure was defined as absence of all subjective and objective
incontinence symptoms (category 0). Improvement was defined 
as a lower category as before treatment.
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  Previous experiences showed that all patients who came to our 
institution were pre-treated (data not shown) and did not accept 
a randomization to a non-surgical treatment arm. We therefore 
decided to perform an observational study in patients with mixed 
or urge urinary incontinence who had not been operated on be-
fore because of incontinence or prolapse. The study was explained 
in detail to all patients. They were informed about the experimen-
tal character of the study. We reported an estimated rate for im-
provement of 50% for the whole study population and a recur-
rence rate of 25% and a 50% rate of ‘de novo’ stress incontinence 
after surgery. In such an instance they would get a second opera-
tion (TOT). No prediction for the individual’s outcome was made. 
Whenever possible these explanations were given in presence of 
proxies (husband or family members).

  According to the study protocol, the effects of surgery were 
evaluated in each patient 4 weeks after surgery. Intermediate con-
trols were scheduled after the 10th, 30th and 60th patient or after 
6 and 12 months. The study would be stopped if the cure or im-
provement rate was less than 50% of the operated patients. The 
duration of the study was planned for 2 years with an observation 
period of 1 year after surgery. The study started on 1 March 2007 
and was finished on 28 February, 2009. The final interviews of all 
patients took place from March to September 2010, giving an
observation period of between 12 and 41 months (median 22 
months).   All patients gave informed written consent.

  Study Protocol 
 Only patients with the diagnosis of mixed and urge urinary 

incontinence were eligible for the study. Patients with stress uri-
nary incontinence only were excluded. Patients who complained 
of a high frequency of voiding even during the night (more than 
one time per 2 h of sleep) but who were, however, otherwise con-
tinent, were excluded from the study. Since we hypothesized an-
other etiology of this particular disorder, such patients were en-
rolled in another study.

  Patients who had already been operated on with the intention 
of improving incontinence (e.g. vaginal sling operation, colpor-
raphy, colpo-suspension) or who had had any other kind of pro-
lapse surgery were excluded.

  Diagnosis was established upon the complaints of the patients 
using the questionnaire mentioned above  [11] .   Urogynecological 
examinations were performed in every patient. A smear was ob-
tained from the cervix or the vaginal vault to exclude neoplastic 
disorders. A vaginal ultrasound examination was performed to 
detect irregularities of the ovaries or other parts of the small pel-
vis. A cough and a pad test were done with full bladder, and urine 
was tested for irregular findings.

  All patients received antibiotic treatment for 3 days starting on 
the day of surgery.   All operations were performed by the first au-
thor (W.J.).   Patients were re-examined 4 weeks after surgery. Basi-
cally, all examinations which were done before surgery were re-
peated. If a patient developed stress urinary incontinence (‘de 
novo stress’), a TOT was performed. In these patients a clinical 
re-examination was performed 3 months after TOT.

  Interviews were performed by gynecologists of our unit (O.M., 
S.B.) at the 4 weeks after surgery visit and every 6 months there-
after by telephone. If patients had any complaints, they were in-
vited to the clinic for another clinical examination.   All first inter-
views and gynecological examinations were done by the first au-
thor (W.J.).

  Operations 
 The aim of VARESA and CERESA was to replace the USL as 

exactly as possible. Both operations were done by laparotomy. As 
a first step, the USL were identified, either directly from the be-
ginning at the cervix or by stretching the vaginal cuff with a probe 
placed in the vagina. In CERESA a supracervical hysterectomy 
was performed as the first step. Within the first centimeters from 
the cervical ring the USL have a fibrous structure, while thereafter 
they appear as a peritoneal fold with no visible structural ele-
ments. The folds were either detected by extending the uterus or 
the vaginal vault. They were incised and from that incision the 
nervus hypogastricus was identified. Then the tissue above the 
sacral vertebrae 1 and 2 was incised and put aside until the periost 
was visible. Thereafter, the alloplastic tapes were placed with two 
nonresorbable sutures at the periost on both sides of the rectum 
 [8, 12] . The size of the tapes was 1.5  !  13 cm (DynaMesh, FEG, 
Aachen, Germany). The tapes were then placed in the incised and 
prepared folds (USL). In CERESA the end of the tapes were fixed 
at the surface of the cervical stump. The bladder remained on the 
cervix. In already hysterectomized patients, a probe was placed in 
the vagina. In these patients the bladder remained on the vagina 
and the tapes were sutured at the vaginal vault. The tapes were 
shortened and the peritoneum of the bladder and the posterior 
vagina was closed above the fixation points.   The rectum was fixed 
to the tapes in the fold with two resorbable sutures 3  !  0 placed 
at the mesorectum.

  Those patients who had a mixed urinary incontinence or de-
veloped a ‘de-novo’ stress urinary incontinence received a TOT 
according to the method of Delorme  [13] .

  Statistical Analysis 
 Pertinent clinical data, e.g. age, body weight, number of previ-

ous treatments, number of vaginal births, were also analyzed for 
prediction of treatment failure.

  Between-group comparisons for categorical variables were 
performed using  �  2  or Fisher’s exact tests. Pre- and post-scores 
were compared using the Wilcoxon test and between-group com-
parisons of scores were performed using Mann-Whitney tests. 
For the influence of clinical data multivariate logistic regression 
analyses were performed. All analyses were performed using SPSS 
version 17 (SPSS, Chicago, Ill., USA) at a significance level of 5%.

  Results 

 135 patients were treated in the study. One patient suf-
fered from a stroke 4 weeks after VARESA and 1 patient 
developed Alzheimer’s disease during follow-up and 
could therefore not be evaluated. Therefore, the analysis 
is based on the data of the remaining 133 patients ( fig. 1 ).

  Based on the symptoms, 64 patients (48%) suffered 
from mixed urinary incontinence and 69 patients (52%) 
had urge urinary incontinence. 114 patients had severe 
holding problems and 91 patients went to the toilet more 
than 8 times per day ( table 2 ). No patient had a uterine or 
vaginal prolapse grade 4. Two patients had a descensus 
grade 3 and 2 patients had grade 2  [6] .
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Mixed incontinence Urge incontinence
133 patients

Urogynecological examination

64 patients 69 patients

44 patients 47 patients

Failures4 patients

+2 patients+5 patients

3 patients

20 patients 22 patients

+6 patients+6 patients

91 patients
TOT

Recurrences between 3 and 33 months after VARESA/CERESA

133 patients
62 VARESA, 71 CERESA

  Fig. 1.  Distribution and outcome of pa-
tients in the VARESA II study. Note that
20 patients with mixed incontinence and
22 patients with urge incontinence were 
cured without a TOT. 91 patients needed a 
TOT. 

Table 2.  Distribution of the incontinence symptoms of all 133 patients according to the type of surgery ( VARESA 
or CERESA)

Operation:   VARESA CERESA

Number of patients:   66 67
Mean age (8 2 SD):   62 (49–75) 65 (51–79)

before after p before after p

Stress
No
Yes

32
34

58
8

<0.05
<0.01

37
30

60
7

<0.05
<0.01

Holding
No problem
Longer than 3 min but less than 10 min
Less than 3 min

9
37
20

44
18

4

<0.01
<0.05
<0.01

10
35
22

50
16

1

<0.01
<0.05
<0.01

Frequency
No problem
Between 8 and 15 times per day
More than 15 times per day

22
19
25

44
10

2

<0.01
<0.05
<0.01

20
25
22

60
6
1

<0.01
s<0.01
<0.01

Each patient is categorized according to her stress, holding and frequency symptoms. Number and mean age 
(95% 8 2 SD) of patients and change of symptoms before and after the respective surgery including TOT. Cat-
egories of symptoms according to table 1.
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Fig. 2. Distribution of symptoms before (left side) and after (right 
side) VARESA. Shown are the numbers of patients according to 
the symptom categories. The categories (0, 1 and 2) were defined 
as follows: category 0 = no problems with early urine loss or fre-
quency of voiding. Holding (first row of columns): category 1 = 
can hold the urine for more than 3 min but less than 10 min; cat-
egory 2 = can hold the urine for less than 3 min. Frequency (sec-
ond row of columns): category 1 = between 8 and 15 voiding epi-
sodes per day; category 2 = more than 15 voiding episodes per day. 
Every patient was categorized in each of the different forms of in-
continence.
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  Fig. 3.  Distribution of symptoms before (left) and after (right)
CERESA. Shown are the numbers of patients according to the 
symptom categories. The categories (0, 1 and 2) were defined as 
follows: category 0 = no problems with early urine loss or frequen-
cy of voiding. Holding (first row of columns): category 1 = can 
hold the urine for more than 3 min but less than 10 min; category 
2 = can hold the urine for less than 3 min. Frequency (second row 
of columns): category 1 = between 8 and 15 voiding episodes per 
day; category 2 = more than 15 voiding episodes per day. Every 
patient was categorized in each of the different forms of inconti-
nence. 
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  66 patients (49%) were operated on by VARESA and 67 
patients (51%) by CERESA. The operations lasted be-
tween 58 and 145 min, with a mean of 85 min. The mean 
blood loss was less than 50 ml. However, in 2 patients with 
a bleeding of the sacral venous plexus the blood loss was 
1.2 and 1.5 liters. These patients were not counted during 
the statistical analysis for operation time and blood loss. 
Mean age of the patients was 62 years in VARESA ( 8 13 
years) and 65 years in CERESA ( 8 14 years). The outcome 
after surgery was not statistically different between VA-
RESA and CERESA ( fig. 2 ,  3 ).

  91 patients (68%) developed a stress urinary inconti-
nence within 3 months of primary surgery and got a TOT. 
All were continent thereafter.

  42 patients (32%) were cured without a TOT. This 
group of 42 patients consisted of 22 patients with urge 
and 20 patients with mixed urine incontinence.

  Patients with different types of incontinence were 
nearly equally distributed in both treatment groups ( ta-
ble 3 ). 49 patients (76%) with mixed urinary incontinence 
were cured and 11 patients (17%) improved. In 4 patients 
(7%) no beneficial effect of surgery was detected. 53 pa-
tients (77%) with urge urinary incontinence were cured 
and 13 patients (19%) were improved ( table 3 ).

  The overall cure rate was 77% (102 of 133 patients). 24 
patients (18%) reported a subjective improvement after 
surgery.

  In 7 patients (5%) no cure or improvement was 
achieved. Furthermore, 19 patients (15%) of the cured or 
improved patients developed a recurrence of their pri-
mary symptoms between 4 and 12 months after surgery 
( fig. 1 ). They all reported that the recurrence was not a 
slow progress but came suddenly. Eight of these patients 

had developed a stress urinary incontinence and were 
cured after a TOT. 5 of the remaining patients with a re-
currence of the urge symptoms agreed to a second-look 
laparoscopy/laparotomy. In these patients we found a dis-
ruption of the tape at the side of the vaginal vault (3 pa-
tients) or the cervix (2 patients). After refixation, patients 
were continent again. The remaining 6 patients refused 
second look operations, so the reason for recurrence 
could not be evaluated.

  According to statistical analysis, no risk factors for re-
currence could be defined. It was also not possible to pre-
dict which patients could not be cured.

  Discussion 

 Since the etiology of urge urinary incontinence is un-
known, the definition of this disorder is based on symp-
toms. The expression of symptoms varies considerably 
from patient to patient. Furthermore, the same symptom 
has different individual perceptions. This has led to an 
increasing number of questionnaires and questions. Yet 
in spite of this, treatment options remain sparse  [14–16] .

  In our VARESA I study, we had already realized that 
urodynamic measurements were not helpful. The patient 
knew by herself if she lost urine during coughing or 
sneezing and her urgency problems were always the same: 
either with the frequency of voiding, or with the problem 
of reaching the toilet in time. Since all our patients were 
suffering and already had a considerable number of med-
ical pretreatments, they asked for surgery. Therefore, our 
VARESA II study was not based on the results of the uro-
dynamic measurements but on subjective symptoms.

  One could argue that the high cure rate of 77% in our 
study for a disease previously considered to be incurable 
could not be true and must be based on a priori misclas-
sification of the patients.

  However, all the patients came to our institution only 
because of their massive problems with urge urinary in-
continence. More than 70% of the patients categorized 
their personal incontinence situation as the worst quality 
of life. 32% of these patients were wet all the time or could 
suppress voiding only for seconds. Another 35% of the 
patients went to the toilet more than 15 times per day and 
some of them every 30 min. These patients refused any 
further conservative treatment since no previous treat-
ment had helped them. Since the results of the study were 
not published, all patients came because of the recom-
mendations of the cured patients. That was probably the 
best confirmation of the results by itself.

Table 3.  Distribution of all 133 patients according to type of in-
continence and surgery (VARESA or CERESA) and outcome at 
the end of the study

VARESA CERESA Total p

Mixed 34 30 64
Cured 26 23 49 n.s.
Improved 6 5 11 n.s.
Failed 2 2 4 n.s.

Urgency 32 37 69
Cured 26 27 53 n.s.
Improved 4 9 13 n.s.
Failed 2 1 3 n.s.

p values for comparison of both treatments were not signifi-
cant (n.s.).
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  The results of our study thus showed that urge and 
mixed urinary incontinence can be cured by surgery, at 
least as a proof of the principle.

  Some of the findings were surprising for us. We ex-
pected that patients with mixed urinary incontinence 
would definitively need a TOT  [15] . For organizational 
reasons we decided not to perform the TOT in this study 
during VARESA or CERESA. Surprisingly, it turned out 
that one-third of these patients did not have stress symp-
toms anymore after VARESA or CERESA. However, 1 
year after the end of the study, 5 of these 20 patients nev-
ertheless became stress incontinent again.

  On the other hand, two-thirds of the patients with 
urge incontinence developed stress incontinence imme-
diately after VARESA or CERESA (‘de novo stress’). 4 
more patients became stress incontinent after the end of 
the study within the next 12 months.

  We have no explanation for these findings. The obser-
vation that 80% of patients with mixed or urge urinary 
incontinence needed repair of both ligaments, i.e. the 
USL and the pubourethral ligaments, led us to assume 
that continence could probably only be achieved by the 
correct function of both structures  [18] . This assumption 
was further substantiated by the observation that most of 
the ‘totally wet’ patients only became ‘dry’ when they got 
the TOT. That would nicely fit with the ‘bridge allegory’ 
of Petros and Woodman  [19] , where continence is based 
on the correct function of the ‘tows on both pylons’.

  When we removed the trans-urethral catheter after 
surgery, patients were either cured or not. According to 
our protocol, the results were based on the examination 
4 weeks later. In 7 patients, no improvement was noted. 
24 patients reported an improvement of their symptoms. 
However, these heavily suffering patients may have re-
ported small changes as improvement. As they were not 
cured, we counted them as treatment failures. Analyzing 

all the clinical data of the patients, we could not find any 
discriminating factor or a combination of factors which 
would predict the outcome of surgery in terms of cure. So 
we have no explanation for the 23% failure rate.

  Stress urinary incontinence can be cured by TVT or 
TOT. This study demonstrates for the first time that urge 
urinary incontinence can also be cured by surgery. The 
failure rate, however, demonstrates that some more prob-
lems still need to be solved. All steps of VARESA and CE-
RESA operations were standardized. The operations 
were subdivided into several steps and analyzed. No ma-
jor differences were found. The only part of the operation 
which was not clearly defined was the ‘tension-free’ vagi-
nal tape. Referring to the bridge allegory, it could mean 
that the tension of the tows of the front pylon (the TOT) 
must be balanced with the tows on the back pylon. Fur-
thermore, it cannot be excluded that an etiologically dif-
ferent group of patients, e.g. those with psychosomatic 
disorders, were not detected by our inclusion criteria, i.e. 
our questions. Perhaps we have to find the right questions 
for the right problems.

  Further carefully designed clinical studies should fo-
cus on these different aspects. Specialized clinical units 
must solve these problems before the operation becomes 
general practice. Then there will be a great chance of 
achieving a cure for all patients suffering from stress and 
urge urinary incontinence.
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