
Abstract. Background: The aetiology of urgency urinary
incontinence is a matter of debate. Current treatment options
are based on the hypothesis of a neurological disorder of
bladder innervation. However, it has also been hypothesised
that one main cause is the reduced function of the bladder-
holding apparatus, that is, insufficient suspension of the
vesico-urethral junction. This study compared the effects of
surgical apical vaginal elevation with those of solifenacin on
urgency urinary incontinence in women. Patients and
Methods: Women with mixed and urgency urinary
incontinence were randomised to either an established
pharmacological arm (10 mg/day solifenacin) or the surgical
arm (bilateral uterosacral ligament replacement,
cervicosacropexy, CESA; or vaginosacropexy, VASA. Clinical
and objective outcomes were assessed at 4 months after each
type of intervention. Results: The study was terminated early;
55 patients were operated on and 41 patients received
pharmacological treatment. After surgical treatment, 23
patients (42%, 95% confidence intervaI=29-55%) became
continent compared to four patients (10%, 95% confidence
intervaI=1-19%) during solifenacin treatment. Conclusion:
Compared to pharmacological treatment, the surgical repair
of the apical vaginal end restored urinary continence in
significantly more patients.

The aetiology and pathophysiology of urinary incontinence
(UI) in women are controversial. Stress UI (SUI) can
effectively be treated with the surgical application of
suburethral tapes; urgency UI (UUI) is considered a
neurological dysfunction of bladder innervation and is
predominantly treated with different medications, including
anticholinergic agents (1-3). Invasive treatment options for
UUI, including botulinum toxin A or sacral nerve
stimulation, inhibit the depolarisation of the detrusor muscle,
resulting in ‘chemical denervation’ of the bladder or
induction of somatic afferent inhibition of sensory processing
in the spinal cord, respectively (4, 5). In contrast to these
inhibitions of detrusor muscle function, the aim of surgical
treatment should be stabilisation of the bladder-holding
apparatus (6-8). 

In quadrupeds, the bladder lies in the front abdomen, and
the urethra is located above the level of the bladder in the
upper part of the vagina. The vagina itself has no supportive
function for the bladder (9). By contrast, the upright body
position leads to a sudden reversal of conditions in humans,
that is, the level of the urethra lies below the bladder.
Consequently, the bladder lies on the anterior vaginal wall,
which is stabilised by the cervix (uterus) and its holding
apparatus. Considering these anatomical conditions, the
bladder base, and thus the transition from the bladder to the
urethra (vesico-urethral junction), rests on the upper anterior
vagina. A prolapse of this upper anterior vaginal wall or
‘lowering’ in this area can therefore lead to dysfunction
(opening of the vesico-urethral junction) and involuntary loss
of urine.

As many surgeries for prolapse restored urinary continence,
it was hypothesised that resolving UI as well as continence is
dependent on the intact fixation of the upper vagina (10, 11).
According to DeLancey, Ulmsten and Petros (6-8), SUI and
UUI arise from the same anatomical defect: the laxity of the
anterior vaginal wall (6-8). However, due to different surgical
apical fixations and thus a lack of standardisation, these
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urinary continence-restoring effects are difficult to reproduce
and evaluate. These surgeries were limited to patients with
symptomatic pelvic organ prolapse (POP), and the continence-
restoring effects were considered as positive ‘side-effects’.

The bony dimensions of the small pelvis are almost
identical among women of different ethnicities; thus, the
surgical procedure can be standardised (12, 13). In the
treatment of SUI, suspension of the lower anterior vaginal
wall (suburethral part) through tension-free vaginal tape or
transobturator tapes (TOT) has been successful (14-16).
Assuming that stretch receptors are located at the bladder
base, this area corresponds to the upper part of the vagina.
In the case of UUI, these receptors are stretched prematurely
and lead to urgency (17).

To stabilise the base of the bladder, the apical vaginal end
should be suspended first. Descending or ‘lowering’ of the
uterus, therefore, leads to a change in tensioning of the
vagina and its anterior wall. The vagina itself is practically
suspended between the cervix and introitus similar to a
hammock, and any laxity of the upper vaginal wall might
lead to opening of the vesico-urethral junction.

The uterosacral ligaments (USL) are the main holding
structures of the cervix in the small pelvis. To restore the
physiological fixation of the apical vagina, standardised
surgical procedures have been developed to replace the USL
bilaterally. Depending on the presence of the uterus, these
procedures are called cervicosacropexy (CESA) and
vaginosacropexy (VASA). By replacing the USL with
polyvinylidene fluoride (PVDF) tapes of identical lengths
and shape at identical anatomical fixation sides, the anterior
vaginal wall can be elevated, supporting the bladder base and
bladder neck (18, 19). Notably, this surgical procedure led to
urinary continence in a considerable number of patients with
mixed urinary incontinence (MUI) or UUI (12, 20-22).

We hypothesised that in patients with UUI, elevation of
the vagina would reduce the premature stretching of the
bladder base and thereby reduce urgency. To investigate the
effect of apical fixation on UUI symptoms, we conducted
this randomised clinical trial (URGE 1 study). The effects of
standardised bilateral USL replacement (CESA and VASA)
on UUI were compared with those of standard
pharmacological treatment (solifenacin). The main study aim
was the re-establishment of urinary continence through either
method. This study was approved by the local Ethical
Committee, and all patients were aware of its experimental
character.

Patients and Methods
Women with UUI or MUI who consulted the Division of
Urogynaecology, Department of Obstetrics and Gynaecology,
University of Cologne (tertiary unit), between November 2012 and
June 2016 for primary treatment were requested to participate in the

study. Clinical evaluation included medical history, frequency and
volume charts, measurement of postvoid residual urine, urine
analysis, and pelvic floor ultrasound. POP was defined according to
the Pelvic Organ Quantification (POP-Q) system described by
Bump et al. (23). In addition, digital palpation was performed with
the patients in the standing position.

UI was determined based on the patient’s subjective complaints,
rather than on urodynamic studies (which could not routinely be
conducted for all patients). All patients were requested to complete
validated UI questionnaires from the International Consultation on
Incontinence Questionnaire-Urinary Incontinence (ICIQ-UI) (24),
and Urgency Perceptive Score (25) and the Overactive Bladder
Symptom Score were calculated (26). The clinical diagnoses of SUI,
UUI, and mixed urinary incontinence (MUI) were based on the
patients’ responses to the questions in the ICIQ-SF questionnaire.
To obtain more detailed information, we deliberately decided to add
some questions on micturition frequency and type of urine loss.
Therefore, the clinical diagnoses were defined using question 4 in
the ICIQ-SF questionnaire (‘When does urine leak?’), as follows:
SUI was diagnosed if the patient had urinary leakage on coughing,
sneezing, or physical activity/exercise; UUI was diagnosed as
involuntary urinary leakage without physical activity or if patients
had urinary leakage before they could reach the toilet in time. For
statistical evaluation, the patients were requested to describe their
urge to urinate, which was categorised as follows: ‘I am usually not
able to hold urine’ (category: <3 minutes), ‘I am usually able to hold
urine until I reach the toilet if I go immediately’ (category: 3 to <10
minutes), and ‘I am usually able to finish what I am doing before
going to the toilet’ (category: >10 minutes). MUI was diagnosed if
the patient had both SUI and UUI (24).The patients were classified
as ‘continent’ if there were no symptoms of UI postoperatively.

Women with UUI or MUI, no prior urogynaecological surgery,
and POP-Q stage 0 and 1 were included in this study. Patients with
SUI only, with prior urogynaecological surgery (including
suburethral slings, colposuspension, anterior colporrhaphia, apical
fixation, intravesical botulinum toxin A injections and sacral
neuromodulation), or prior pharmacological therapy were excluded
from this study. 

Written informed consent was obtained from all patients. The
patients were informed about the experimental nature of the study.
Based on the results of previous studies, patients were informed
of the likelihood of restoration of urinary continence being
approximately 40% after CESA and VASA (12). If there was no
improvement afterwards, they were to receive the standard
pharmacological medication. Furthermore, it was explained to
them that in the case of failure after CESA or VASA surgery, there
was the possibility of TOT placement, with an overall continence
rate of 76% (21).

The patients were randomised to the standard or control arm
according to the random generated randomisation list
(www.random.org/lists/) provided by the study coordinator. Due to
the nature of this study, in which a comparison was made between
the participants taking medication and those undergoing surgery, a
double-blind design was not possible. To maintain blinding in these
circumstances, the investigator and the participants were blinded to
the knowledge of who was to undergo each type of intervention
until after they had been examined. On the basis of sample size
calculation, 120 patients were required to be randomised to either
the standard arm (pharmacological treatment) or control arm
(bilateral USL replacement surgery, CESA and VASA surgery). The
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patients in the standard arm received 10 mg/day solifenacin for 4
months, whereas those in the control arm underwent bilateral USL
replacement. The patients were examined 2, 4, 8, and 16 weeks after
the start of each intervention. The subjective and objective outcomes
at week 16 were included in analysis. 

This study was approved by the Ethical Committee of the
Medical Faculty of the University of Cologne, Germany, on
November 6, 2012 (no: 11-016). This study was registered under
the clinical trial identifier NCT01737411 (Surgical vs. Medical
Treatment of Urge Urinary Incontinence in Women). In autumn
2016, the study had to be terminated because most patients opted to
undergo laparoscopic CESA or VASA. On the basis of these data,
the Ethical Committee of the Medical Faculty agreed to the early
termination of the study, after the randomisation of 96 patients at
the end of 2016.

CESA and VASA are surgical techniques developed to
standardise the restoration of the physiological fixation of the
apical vagina, thereby supporting the bladder base. Specifically,
designed PVDF structures of defined lengths (Dynamesh CESA:
8.8 cm, Dynamesh VASA: 9.3 cm, FEG, Aachen, Germany) and
shape (width 0.4 cm) were placed in the peritoneal fold of the left
and right USL. These PVDF structures were sutured to the cervical
stump or the vaginal stump (depending on the presence of the
uterus or cervix), and they were fixed on the left and right sides of
the sacral vertebra at the prevertebral fascia (at the level of S1/S2)
(Figure 1).

The groups were compared using a nonparametric test, with the
significance level set at p<0.05. As mentioned previously, 120
patients were randomised to the standard or control arm. Because

of the premature termination of this study after the randomisation
of 96 patients, the significance level was set at 0.0244 according to
the O´Brien-Fleming alpha-spending function. Data were analysed
using the intention-to-treat method. Statistical analyses were
performed using IBM SPSS, version 23 (IBM Corp. in Armonk,
NY, USA), and ADDPLAN 6.0 (ICON plc., Dublin, Ireland).

Results

In total, 280 women with UUI or MUI presented to our
Department between November 2012 and June 2016. Most
of these patients underwent pre-treatment (anti-incontinence
surgery or prolapse surgery) and were not eligible for
participation. A total of 96 patients met the inclusion criteria
and agreed to participate. Finally, 55 patients were
randomised to the surgical treatment arm (CESA or VASA
surgery) and 41 patients to the pharmacological treatment
arm (solifenacin), respectively (Figure 2).

The baseline clinical parameters and UI symptoms before
interventions were not statistically different between the
surgical and pharmacological arms (Tables I and II).

Moreover, 23 of the randomised 96 patients were
considered drop outs: 13 patients in the surgical arm did not
undergo intervention, and 10 patients discontinued solifenacin
treatment within the first 4 weeks (Figure 2). None of the 13
patients in the surgical arm underwent surgery due to
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Figure 1. Half-sagittal view of bilateral uterosacral ligament (USL) replacement in the small pelvis. One part of the polyvinylidene fluoride (PVDF)
structure was sutured to the cervix. The parts of the PVDF structure (Dynamesh CESA; FEG Textiltechnik mbH, Aachen, Germany) that replaced
the USL (arrows) had a length of 8.8 cm. They were sutured at the cervix, placed below the peritoneal fold of the USL on the left and right side of
the prevertebral fascia in front of S1/S2 and were sutured at the sacrum.



different reasons, such as other intermittent diseases or the
demand for laparoscopic CESA or VASA. Patients in the
pharmacological arm discontinued solifenacin treatment
because of the lack of effects on incontinence or the
development of side-effects (Table III).

Intraoperatively, one patient had severe bleeding, which
was managed conservatively (vessel compression). No
severe bladder or ureteral lesions were noted. No mesh
erosions occurred during follow-up.

After CESA and VASA, there was a significant reduction
in the number of patients with UI and a significant
difference in ICIQ-SF scores (Table II). The status of the
patients was classified as ‘continent’ if there were no
symptoms postoperatively.

In 23 of the 55 patients in the surgical arm, CESA or
VASA surgery resulted in the re-establishment of
continence [42%, 95% confidence interval (CI)=29-55%].
These patients reported no more episodes of spontaneous
urine loss and no loss of urine when they felt the first urge
to urinate. Moreover, four out of the 41 patients in the
pharmacological arm reported a continent status under
solifenacin treatment (10%, 95% CI=1-19%). Their main
UI symptom before solifenacin treatment was an increased
daytime voiding frequency of 10 or more voids. According
to the completed questionnaires, these four patients
described their ability to ‘hold urine’ as ‘If I go
immediately, I reach the toilet without losing urine’, which
was categorised as loss of urine within 10 min (Table IV).
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Figure 2. Flowchart of the URGE 1 study. CESA, Cervicosacropexy; VASA, vaginosacropexy; ITT: intention to treat; PP: per protocol. The study
was terminated earlier to avoid a treatment bias between open abdominal and laparoscopic CESA and VASA surgery.



The difference in the outcomes (before and after treatment)
between the two intervention arms was highly significant
(p=0.0006). Per-protocol analysis revealed that the
difference remained significant. The results showed that
this difference was 55% (95% CI=40-70%) after CESA or
VASA and only 13% (95% CI=1-25%) during solifenacin
treatment (p=0.0003) (Table IV).

Regarding MUI, 15 out of the 55 patients with MUI
became continent again after CESA or VASA surgery (27%,
95% CI=16-39%). Their UUI as well as SUI symptoms
disappeared completely. During solifenacin treatment, only
one patient with MUI reported continence (2%, 95% CI=0-
7%). Even after adjusting the acceptable significance level to
0.0244, significant differences were found between the two
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Table II. Distribution of urinary incontinence symptoms, patient-reported symptoms of mixed urinary incontinence and urgency urinary incontinence,
as well as International Consultation on Incontinence Questionnaire-Urinary Incontinence (ICIQ-UI) symptom score before and after each
intervention.

Urinary symptoms, n (%)                                                Treatment arm                                               Control arm 
                                                                                    (CESA/VASA), n (%)                                    (solifenacin), n (%)

                                                                                Before n=55    After n=42      p-Valueb     Before n=41   After n=41      p-Valueb     Between-group 
                                                                                                                              (n=42 pairs)                                                (n=41 pairs)         p-valuec

Spontaneous loss of urine      No loss                       3 (5%)a         24 (57%)         <0.001          6 (15%)a        9 (22%)           0.368b               0.149e
                                                Moderate                   18 (33%)        12 (29%)                               7 (17%)         6 (15%)                                          
                                                Severe                       34 (62%)         6 (14%)                               28 (68%)       26 (63%)                                         
                                                N.A.                                 0                     13                                           0                    0                                                
Voiding frequency                   <8/day                       14 (25%)        32 (76%)         <0.001          15 (37%)       17 (41%)          0.368d               0.545c
                                                8-15/day                    25 (46%)         6 (11%)                                15 (37%)       13 (32%)                                         
                                                >15/day                     16 (29%)         4 (10%)                                11 (26%)       11 (27%)                                         
                                                N.a.                                  0                     13                                           0                    0                                                
Urgency                                   >10 min                      1 (2%)          25 (60%)         <0.001            0 (0%)          9 (22%)         <0.001d                   0.657
                                                3-10 min                   20 (36%)        11 (26%)                               14 (34%)       10 (24%)                                         
                                                <3 min                      34 (62%)         6 (14%)                               27 (66%)       22 (54%)                                         
                                                N.A.                                 0                     13                                           0                    0                                                
Nocturia                                   0-1 times                   14 (25%)        27 (64%)         <0.001           9 (22%)         9 (22%)           0.105b               0.892c
                                                2-5 times                   36 (66%)        14 (33%)                              28 (68%)       29 (71%)                                         
                                                >5 times                      5 (9%)            1 (3%)                                  4 (10%)          3 (7%)                                           
                                                N.A.                                 0                     13                                           0                    0                                                
ICIQ-SF score                         Median (range)        15 (10-21)        4 (0-16)          <0.001         16 (11-21)      15 (1-21)          0.816b               <0.001

N.A.: Not available. aPatients with involuntary urine loss, but not in accordance with micturition protocols. bMcNemar–Bowker test. cChi-squared
test. dMcNemar test for two categories (>10/≤10 min); McNemar–Bowker test noncalculable. eFisher exact test.

Table I. Baseline characteristics of the 96 patients in the URGE 1 study.

                                                                                          Treatment arm (CESA/VASA, n=55)            Control arm (solifenacin, n=41)            p-Value

Characteristic                                                                                                                                                                                                                   
Age, years                                Mean±SD                                                  63±10                                                          63±10                                  0.920a
                                                 Median (range)                                     66 (35-78)                                                   63 (46-80)                                    
Body mass index, kg/m2         Mean ± SD                                                27±4                                                            27±5                                   0.639a
                                                 Median (range)                                     26 (19-34)                                                   28 (17-38)                                    
Parity                                        Median (range)                                      2±1 (0-4)                                                     2±2 (0-9)                                0.669a
Age at beginning of UI          Mean±SD                                                  53±11                                                          50±13                                  0.335a
                                                 Median (range)                                     55 (29-71)                                                   50 (30-70)                                    
                                                 Unknown                                                      20                                                                18                                           
POP-Q stage                            0 (%)                                                             0                                                              3 (7%)                                  0.973b
                                                 1 (%)                                                      55 (100%)                                                    38 (93%)                                     

CESA: Cervicosacropexy; VASA: vaginosacropexy; POP-Q: pelvic organ prolapse quantification system; UI: urinary incontinence. aMann–Whitney
U-test; bChi-squared test.



intervention arms (p=0.0012). According to the per-protocol
analysis, the success rate in the surgical and pharmacological
arms was 36% (95% CI=21-50%) and 3% (95% CI=0-9%;
p=0.0009), respectively. The distribution of UI symptoms
before and after each intervention is listed in Table IV. The
difference in preoperative and postoperative UI symptoms
was only significant for the surgical arm. Neither the UI
symptoms, age at surgery, or parity significantly influenced
the cure rate in the surgical treatment arm.

Discussion

This study was based on the hypothesis that the ‘tension’ of the
anterior vaginal wall is of importance for urinary continence
(6-8). It was assumed that reducing the apical tension, defined
as the lowering of the uterus (cervix) or vaginal vault, would
lead to the expansion of the bladder base and, thereby,
alleviation of irritation of the bladder’s stretch receptors. It is
assumed that this ‘stretching’ results in urgency and UUI (27).
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Table III. Side-effects and complications at 4-month follow-up after each intervention.

Side-effect, n (%)                                            Treatment arm (CESA/VASA, n=55)                                         Control arm (solifenacin, n=41)

                                                                       Before                                       After                                        Before                                        After

Dry mouth                                                    8 (15%)                                     3 (5%)                                    11 (27%)                                   28 (68%)
Feeling tired                                                10 (18%)                                    1 (2%)                                     9 (22%)                                    22 (54%)
Constipation                                                 9 (16%)                                   10 (18%)                                   4 (10%)                                    13 (32%)
Dizziness                                                       3 (5%)                                      0 (0%)                                     5 (12%)                                     9 (22%)
Upset stomach                                               1 (2%)                                      0 (0%)                                      1 (2%)                                      5 (12%)
Sweating                                                      10 (18%)                                    0 (0%)                                     9 (22%)                                     5 (12%)
Blurred vision                                               3 (5%)                                      0 (0%)                                     5 (12%)                                     6 (15%)
Drowsiness                                                   6 (11%)                                     0 (0%)                                     5 (12%)                                     6 (15%)
Others                                                            2 (4%)                                      0 (0%)                                      1 (2%)                                       3 (7%)
Bladder injuries                                                  -                                           0 (0%)                                           -                                                 -
Wound infections                                               -                                           0 (0%)                                           -                                                 -
Mesh erosion                                                      -                                           0 (0%)                                           -                                                 -

CESA: Cervicosacropexy; VASA: vaginosacropexy.

Table IV. Distribution of urinary incontinence symptoms before and after intervention. Values are expressed as absolute numbers and percentages (%).

Urinary symptoms, n (%)                                             Treatment arm                                            Control arm 
                                                                                      (CESA/VASA)                                           (Solifenacin)

                                                                          Before n=55    After n=42       p-Valueb    Before n=55   After n=42       p-Value      Group comparison 
                                                                                                                        (n=42 pairs)                                               (n=42 pairs)    before treatment 
                                                                                                                                                                                                                           p-valued

Spontaneous loss of urine                                                                                   <0.001                                                        0.368b                 0.149e
  No loss                                                                3 (5%)a         24 (57%)                              6 (15%)a        9 (22%)                                            
  Moderate                                                           18 (33%)       12 (29%)                               7 (17%)         6 (15%)                                            
  Severe                                                                34 (62%)         6 (14%)                               28 (68%)       26 (63%)                                           
  N.A.                                                                          0                    13                                          0                    0                                                  
Urge to loss                                                                                                         <0.001                                                       <0.001d                 0.657
  >10 min                                                               1 (2%)          25 (60%)                                0 (0%)          9 (22%)                                            
  3-10 min                                                            20 (36%)        11 (26%)                              14 (34%)       10 (24%)                                           
  <3 min                                                               34 (62%)         6 (14%)                               27 (66%)       22 (54%)                                           
  N.A.                                                                          0                    13                                          0                    0                                                  
Subjective complaint/interference with life                                                       <0.001                                                        0.112b                  0.103
  Less (0-3)                                                            1 (2%)          20 (48%)                                1 (2%)         7 (17%)                                            
  Moderate (4-7)                                                  19 (35%)        14 (33%)                               6 (15%)         6 (15%)                                            
  Severe (8-10)                                                    35 (63%)         8 (19%)                               34 (83%)       28 (68%)                                           
  N.A.                                                                          0                    13                                          0                    0                      

N.A.: Not available. aPatients with involuntary urine loss, but not in accordance with micturition protocols. bMcNemar–Bowker test. cChi-squared
test. dMcNemar test for two categories (>10/≤10 min); McNemar–Bowker test noncalculable. eFisher exact test. 



Current treatment options for UUI focus on the ‘chemical
or peripheral denervation’ of these bladder receptors (27).
These treatments options, however, mainly lead to a reduction
of incontinence episodes, thereby indicating the importance of
some other factors in urinary continence.

Based on the assumption that the bony dimensions of the
small pelvis do not differ significantly among women, a
comprehensible surgical technique (bilateral apical fixation)
to replace the USL was developed (13). To compare the effects
of this surgical stabilisation of the bladder base/upper vaginal
third (surgical treatment option), this surgical technique was
randomised against a pharmacological treatment (according to
the current neurological hypothesis).

The results of this study demonstrated that the bilateral
apical fixation of the apical vagina led to urinary continence
in 42% of the patients. The effects of anticholinergic
treatment, however, were limited to an improvement in
urinary symptoms, which was occasionally interpreted as
continence in 10% of the patients. This difference was highly
significant, favouring CESA and VASA, and this led to the
early termination of the study after 96 randomised patients
(80% of the calculated number of patients).

However, before further conclusions can be drawn, the
following aspects and limitations of the study warrant further
discussion. From the methodological point of view, two
aspects need to be discussed: the number of patients actually
treated and the final assessment of symptoms.

In order to detect a 10% difference between the treatment
and control arms, we had planned to randomise 120 patients.
Due to the early termination of the study, the randomisation
list was not fully processed, which resulted in an imbalance
in the treatment arms. Therefore, we adjusted the
significance level. Since the p-values arising from the
analysis were below this adjusted level, early evaluation
(termination) and assessment seemed justified.

The different reasons for drop outs in both study arms may
be a reason for a bias. However, the patients who discontinued
pharmacological therapy would probably have to be considered
as nonresponders. On the other hand, the patients randomised
to the surgical treatment arm but who preferred laparoscopy
instead of laparotomy should not be considered as cases of
surgical treatment failure. This would have led to even greater
differences in cure and continence rates. This study was
terminated earlier in order to avoid a treatment bias between
the open abdominal and laparoscopic CESA/VASA surgery.

Furthermore, the assessment of clinical outcomes was
based on the patients’ subjective complaints. ‘Placebo
effects’ have been reported, especially in pharmacological
studies evaluating the treatment of UI (28). As an example,
a decrease in the number of UI episodes of one or two per
day has been reported under anticholinergics, but this
decrease has also been reported under placebo (1, 29). In
studies with surgical treatment, patients’ expectations are

even higher, and their subjective treatment outcomes may be
more positive than those judged by an objective observer.
This possibility cannot be ruled out but a deliberate
misjudgement of the patients’ treatments would not have
been in their interest, because of further treatment options,
either pharmacological treatment or TOT.

We would have liked to use objective measurement
parameters but studies have shown that the results of urodynamic
measurements do not correspond to clinical findings (30, 31).
For example, detrusor overactivity can be found as frequently in
continent patients as well as in incontinent patients. Our
urodynamic studies did not reveal a suitable parameter for the
objectification of therapeutic success (22). For these reasons, we
abstained from urodynamic examination and relied on the
subjective complaints of the patients.

CESA and VASA surgeries corrected the genital prolapse
(postoperative POP-Q stage 0) (12, 20, 22). It was difficult
to understand and believe that apical fixation of the vagina
re-established continence in patients with UUI, especially
those with a ‘minor’ prolapse (POP-Q stage 1). The
gynaecologist’s determination of a genital prolapse is based
on the clinical examination of patients with an empty
bladder on the gynaecological examination chair. However,
most patients are not incontinent in the supine position (with
an empty bladder) but only in the upright body position
(with a filled bladder). Therefore, we decided to perform all
gynaecological examinations additionally in the upright
body position (standing) with a not-emptied bladder. The
differences between the examinations on the examination
chair and in the standing position were sometimes so
striking that women with POP-Q stage 0 had the lowest
point of the bladder (POP-Q point Ba) at +1 cm (POP-Q
stage 2) in the upright body position. In that respect, all
patients in the study had a ‘masked’ prolapse. If POP-Q
stage 0 is defined as the normal physiological position, it
must be concluded that the apical holding apparatus was
defective in all our patients with UUI.

The results were surprising, as we only expected an
improvement in UUI symptoms after CESA or VASA. In the
patients with MUI, we assumed that these patients needed a
TOT to support the urethra (21). In principle, apical
stabilisation (CESA or VASA) should be able to effectively
treat both forms of UI. This can be explained by the ‘elevating
effect’ after bilateral USL replacement, which also affects the
lower third of the vagina. In this context, an additional repair
of level 3 by TOT was found to lead to urinary continence in
approximately 75% of patients with MUI and UUI (21, 32).
However, we also observed that UUI symptoms only
disappeared when a TOT was inserted after apical fixation
(e.g. CESA or VASA surgery) (own observation). One must
assume that the stabilisation of the anterior vaginal wall
depends critically on apical suspension. The correction of this
suspension alone can lead to continence.
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From the anatomical point of view, both CESA and VASA
elevate the apical vaginal end and lead to stabilisation of the
urethral-vesical junction. From previous studies, we knew that
this elevation must be bilateral to establish urinary continence
in these patients (12, 21, 22, 33, 34). How that leads to
continence remains a matter of speculation. It can be speculated
that the bilateral elevation of the bladder base directs the vertical
vector of a filled bladder from the posterior part of the bladder
to the more anterior parts. Therefore, the pressure on the stretch
receptors at the bladder base is diminished, as is the pressure
on the urethral entrance to the bladder. 

Considering that several studies have reported a cure for
UI after anterior colporrhaphy, one can assume that the
anatomical correction in level 2 will further contribute to
regain urinary continence (10, 35, 36).

Conclusion

The findings of this study strongly indicate that re-
establishing pelvic floor anatomy can lead to restoration of
urinary continence, and the results indicate the importance
of the anterior compartment for MUI and UUI. 

Bilateral USL replacement (according to the CESA or
VASA surgical technique) was performed in a standardised
and comprehensible manner—with a minimum amount of
material and structures of defined size, shape, and lengths at
defined fixation sites. This standardisation allows for good
comparability of clinical outcomes among further studies.
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