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SAN FRANCISCO – After ten 
years, the annual meeting of the 
International Continence Society 
(ICS) fi nally returned to the USA. 
With great success: 2475 parti-
cipants from all over the world 
found their way to San Francis-
co. This is why the city is a well-
chosen venue – San Francisco is 
famous for being a melting pot of 
cultures.

To do it justice, the Opening 
Ceremony of the 37th annu-

al meeting provided a wide range 
of culinary and cultural high-

Melting Pot San Francisco
The Opening Ceremony was a popular event

lights: Californian fi sh and seafood, 
Chinese Dim Sum, Japanese 
Sushi, Napa Valley wine and 
cheese were placed on diffe-
rent food stations. Of course, 
nobody wanted to miss this 
possibility, so there was a 
huge rush in the San Fran-
cisco City Hall, where 
the Opening ceremony 
took place.

Beautiful 
athmosphere

The San Francisco 
City Hall was open for 
all participants the whole 

evening. The building 
was fi rst open to 

public in 1915. 
Its dome, 

which owes 
much to 
Mansart‘s Baro-
que dome of Les 
Invalides, Pa-
ris, is the fi fth 
largest dome 

in the world. The 
City Hall was build by 

Arthur Brown Jr. 
who also designed 
San Francisco‘s 
War Memorial 

Opera House, Vete-
rans Building, Temp-

le Emanuel, Coit Tower and 
the Federal offi ce building 

at 50 United Nations Pla-
za. 

Historical building

In its open space 
area in the city‘s Ci-

vic Center there is a 
Beaux-Arts monu-

ment dedicated to the 
brief „City Beautiful“ 
movement that epi-

tomized the high-minded 
American Renaissance of the 

period 1880–1917. The present 
building is actually a replacement 
for an earlier City Hall that was 
completely destroyed during the 
1906 Earthquake W
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City Hall was open for 
all participants the whole 

evening. The building 
was fi rst open to 

public in 1915. 
Its dome, 

which owes 
much to 
Mansart‘s Baro-
que dome of Les 
Invalides, Pa-
ris, is the fi fth 
largest dome 

A lot of people came to the Opening Ceremony.
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LONDON – Overactive Bladder 
(OAB) syndrome, defi ned as ‘ur-
gency with or without urge incon-
tinence, usually with frequency 
and nocturia’,  is a prevalent con-
dition which is known to adverse-
ly affect Quality of Life (QoL).

The overall prevalence in indi-
viduals 40 years and above is 

estimated to be 16.6% and increases 
with age. Frequency is the most 
commonly reported symptom (85%) 
whilst 54% complained of urgency 
and 36% urge incontinence.   

Anti-muscarinic drug therapy, 
in conjunction with behavioural 
therapy such as bladder retraining, 
remains the fi rst line management 
of patients with OAB symptoms. 
However, whilst medical therapy is 
known to be effective, compliance 
and persistence with medication is 
often affected by the bothersome 
antimuscarinic adverse effects of 
dry mouth, constipation, somulence 
and blurred vision.  

Those patients with intractable 
symptoms who have failed to re-
spond to oral antimuscarinic thera-
py remain a therapeutic challenge. 
Whilst Botulinum Toxin, Sacral 
Nerve Stimulation (SNS) and re-
constructive urological surgery 
remain effi cacious in well selected 
patient groups both morbidity and 
cost remain high. Consequently 
there remains a need for a cost ef-
fective alternative for those patients 
who have failed medical therapy.

Stimulation of the posterior ti-
bial nerve in patients with urge 
incontinence was fi rst reported in 
1983  and has also been proposed 
for pelvic fl oor dysfunction. The 
tibial nerve is a mixed nerve con-
taining L4-S3 fi bres and originates 
from the same spinal cord segments 
as the innervation to the bladder 

and pelvic fl oor. Consequently peri-
pheral neural modulation may have 
a role in the management of urina-
ry symptoms.

In a prospective multicentre 
study 35 patients with urge in-
continence underwent 12 weekly 
sessions of Posterior Tibial Nerve 
Stimulation (PTNS) with 70% of pa-
tients reporting a greater than 50% 
reduction in urinary symptoms and 
46% being completely cured.  More 

recently a prospective rando-
mised multicentre North Ame-
rican study has been reported 
comparing PTNS with toltero-
dine 4mg ER in 100 patients. 
Overall there was an improve-
ment in 75% of patients with 
PTNS compared to 55.8% with 
tolterodine ER and there was 
a signifi cant improvement in 
QoL in both groups. 

A cost minimisation model 
was developed in order to com-
pare the cost-utility of PTNS 
and tolterodine ER 4mg od in 
the management of OAB pati-
ents (Table 1). The cost comparison 
was based on both a one and two 
year follow-up period from the per-
spective of the NHS. Equal effi cacy 

for the two treatments was assumed 
based on the available evidence in 
terms of urinary symptoms and 
QoL.

For the PTNS model the cost of 
treatment was estimated using stan-
dard NHS sources for equipment and 
disposables (Urgent PC, Uroplasty) 
(Fig. 1) whilst the lifespan of the 
device was estimated to be 5 years. 
This allowed calculation of the an-
nual equivalent cost (amortisation) 

and an estimate of equipment cost 
per use. The treatment algorithm 
was comprised of 12 weekly visits 
over an initial three month peri-

od and subsequent maintenance 
therapy of one treatment session 
per month. It was assumed that 50 
patients would be treated per year, 
each visit would last 30 minutes, 
and staff costing was ba-
sed on a specialist nurse 
salary.  

For the antimuscari-
nic model drug costs were 
estimated using the natio-
nal NHS prescriptions ta-
riff (BNF 57, March 2009) 
for tolterodine ER 4mg od. 
Subsequent follow up visits 
were assumed to be three 
monthly in the fi rst year and six 
monthly in the second and were 
priced using the NHS tariff.

The model was designed to allow 
input variables to be changed de-
pendent on costs and medical care 
models used. Using the standard 
model cost minimisation compari-
son at 1 year found antimuscarinic 
therapy to be cheaper than PTNS 
(£696.00 and £1324.00 respective-
ly; difference - £628.00) [Figure 

2]. However when considering the 
results over 2 years the difference 
in cost between the two treatments 
is slightly reduced (£2055.00 and 

£1215.00 respectively; difference 
- £840.00) [Figure 3] refl ecting the 
lower costs associated with main-
tenance therapy rather than the in-
itial treatment. Consequently over 

1 year PTNS treatment 
is 47.4% more expen-
sive than antimuscari-
nic therapy whilst over 
2 years this is reduced 
to 40.9%. 

The majority of cost 
in the PTNS model is 
composed of staffi ng 
and disposable costs. 
Consequently reducing 

the frequency of maintenance vi-
sits to six weekly lowers the costs 
for PTNS over the 2 year model to 
£1622.00 although this may have 
an effect on effi cacy. Alternatively 
a 50% reduction in the price of con-
sumables would reduce the cost of 
PTNS to £1501.00 making it 19.1% 
more expensive than antimuscari-
nic therapy.

Equally the antimuscarinic mo-
del is very sensitive to changes in 
the cost of medication. A 50% in-
crease in drug tariff would incre-
ase overall antimuscarinic costs to 
£1588.00 over two years – 19.8% 
cheaper than PTNS. Conversely a 
reduction in cost of medication by 
50% (such as using generic medi-
cation) would mean drug treatment 
was 57.5% cheaper.

The evidence from this cost mi-
nimisation analysis would suggest 
that antimuscarinic therapy re-
mains cheaper than PTNS in women 
with OAB. However there is a trend 
to reduced costs in the PTNS arm 
over time as the initial outlay for 
equipment is offset suggesting that 
therapy may become more cost ef-
fective in the longer term. The mo-

Is cost the achilles heel of posterior tibial nerve stimulation?
A cost minimisation comparison with antimuscarinic therapy in the management of OAB

continued on page 3

SAN FRAN-
CISCO – There 

was considerable 
growing world-wide 

interest in bladder and anorectal 
function and dysfunction in the 
fi rst half of the 20th century. The-
re was also a growing interest in 
the use of electrical stimulation to 
improve continence of urine and 
bowel.

Lack of agreement on termino-
logy meant that many workers 

were just talking past each other 
and the need for standardisation 
was apparent. There was an en-
thusiasm to increase international 
collaboration. Many units found 
enormous value in interdisciplina-
ry collaboration between clinicians 
and engineers.

It was against this background 
that Eric Glen received warm sup-

port when he proposed establishing 
the Continent Club, the precursor 
of ICS. His project resulted from a 
light-hearted conversation when vi-
siting Professor Aboulker in Paris. 
Peter Gammelgaard in Copenha-
gen, Peter Caldwell in Exeter, and 
Richard Turner Warwick in London, 
supported the proposal, and Peter 
Caldwell agreed to preside over the 
fi rst meeting, which was held in 
Exeter in 1971. With Peter as pre-
sident, Shedden Alexander, a Glas-
gow surgeon, as vice-president and 
Eric as organizing secretary, the 
meeting was attended by over 50 
participants from several countries, 
and it was hailed as a great success 
both socially and scientifi cally. At 
the business meeting, members de-
cided to change the name to Inter-
national Continence Society.

At the same meeting Dr Smeekes 
from The Hague, emphasised the 

importance of standardising the no-
menclature used in urodynamics. 

At the third ICS conference held 
in Copenhagen in 1973, Tage Hald 
was elected fi rst chairman of the 
ICS Standardisation Committee. His 
committee published the fi rst ICS 
reports between 1976 and 1981.  The 
society has gone on to publish ma-
ny reports and retains the copyright 
enabling them to be published in a 
range of international journals.

Around 1977, recognizing the 
great increase in members from 
North America, a number of whom 
were members of the Urodynamics 
Society (UDS, later renamed the So-
ciety for Urodynamics and Female 
Urology or SUFU), Norman Zinner 
proposed that ICS should hold a 
joint meeting with UDS. Members 
agreed, and the fi rst joint meeting 
was held in Los Angeles in 1980, 
chaired by Norman. Subsequent 

joint meetings were held in Aachen, 
1983, and Boston, 1986.

It was decided at the Exeter mee-
ting in 1971, that the ICS should 
have neither a permanent president 
nor chairman, but that the chair-
man would change each year and 
the post be held by the host for the 
annual scientifi c meeting.  Conti-
nuity was provided by the Honorary 
Secretary whose term of offi ce was 
not limited at fi rst.  Eric Glen served 
from 1971 to 1985.  The second Ge-
neral Secretary Paul Abrams, ser-
ved from 1985 to 2003.  

Since then the ICS has grown 
from strength to strength, boasting 
a membership of over 2000 from 80 
different countries covering many 
disciplines including physicians, 
surgeons, nurses, physicists, physio-
therapists, bio-engineers and scien-
tists.  ICS became a registered UK 
Charity in 1998.

At the 2008 AGM after an exten-
sive review, the leadership structure 
was changed once more.  A large 
Board of Trustees was selected to 
lead the society, chaired by the Ge-
neral Secretary.  There were many 
changes to the Articles and Bylaws. 
Terms of offi ce-bearing were limi-
ted to 3 years.  The aims of these 
changes were to refl ect the wishes 
of the Membership for greater de-
mocracy with much shorter terms of 
offi ce and rotating positions. 

More material is required for the 
ICS History project and the Society 
archives currently being assembled. 
Some have promised to contribute 
photos, and memories of interest.   
It‘s not too late and the authors 
would appreciate any further con-
tributions. W

Authors: 
Ted Arnold, Eric Glen and Norman Zinner

Retrospect: Building ICS
Growing interest increases the need for a scientifi c society

Fig. 1: Cost minimisation comparison at 1 year

Fig. 2: Cost minimisation comparison at 2 years
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to considering sacral neuromodu-
lation or intravesical Botulinum 
Toxin. W

Authors:
1Dudley Robinson, 2Jacklin P, 1Cardozo L.
1Dept of Urogynaecology, Kings College 
Hospital, London, UK

del is also sensitive to change and 
allows modelling to be tailored to 
different clinical situations. Clearly 
reducing the cost of medication, by 
using a generic preparation, has a 
signifi cant effect on price compa-
risons and will further reduce the 
relative cost of the antimuscarinic 

model. 
In conclu-

sion, based 
on this cost 
minimisati-
on analysis 
PTNS would 
appear to be 
more expen-
sive than 
ant imusca-
rinic therapy 
and should 
be reserved 
as a second 

line therapy for those patients 
who are unable to tolerate anti-
muscarinic therapy or who have 
intractable OAB symptoms prior 

2National Collaborating Centre for 
Women‘s and Children‘s Health. 
London. UK

Session 26 (Poster) - Neuromodulation 
(Basic & Clinical), Saturday 3rd Octo-
ber, 13:30-14:30, Hall D

continued from page 2

MONTREAL – Marrow derived 
mesenchymal stromal cells (MSCs) 
possess mesenchymal plasticity 
making them ideal candidates for 
regenerative medicine applica-
tions for repair of damaged tis-
sues.  We propose that MSCs can 
be harvested, ex vivo expanded 
and subsequently utilized for uro-
regenerative purposes.

In particular, to functional-
ly replace in vivo the external 

sphincter and detrusor muscle. The 
initial step to attain this objective 
was to harvest rat bone marrow 
cells, isolate MSCs and ascertain 
their basal smooth muscle cell-like 
(SMC) phenotype, and develop a 
culture method to enhance in vit-
ro differentiation into SMCs. The 
second step involved the injection 
of the MSCs into an animal mo-
del of stress urinary incontinence 
(SUI) and the measurement of their 
improvement using leak point pres-
sure (LPP) recordings.

Materials and methods

Femoral and tibial bones were 
collected from a normal female 
Sprague-Dawley (SD) rat and all 
nucleated marrow cells were iso-
lated from bone marrow and re-
suspended in Dulbecco’s Modifi ed 
Eagle’s Medium (DMEM) and 10% 
fetal bovine serum (FBS).  Marrow 
cells were maintained at 37 C in a 
humidifi ed atmosphere of 5% car-
bon dioxide. Non-adherent cells 
(hematopoietic cells) were discar-
ded at fi rst week.  Adherent mes-
enchymal stem cells (MSCs) were 
subsequently passaged when they 
achieved 80% confl uence.  The phe-
notype of cultured MSCs (passage 
6) was verifi ed by fl ow cytometry 
for expression of cell surface mar-

kers and mesenchymal plasticity 
by use of differentiation media.  
For enhancement of SMC diffe-
rentiation, MSC culture media was 
supplemented with 1ng/ml TGFb1.  
Subsequent to a 14 day treatment, 
SMC phenotype was ascertained 
by immunofl uorescence staining 
for smooth muscle cells markers 
(calponin, smooth muscle a-actin 
(SMA) and desmin).  Western blots 
were performed on differentiated 

and undifferentiated MSC protein 
lysates for expression of calponin, 
SMA and desmin.

We separated 17 female SD rats 
into 4 groups. Three rats were used 

as normal control and 14 underwent 
bilateral pudendal nerve transaction 
to create an animal model of SUI. 
4 of these were SUI control rats, 4 
underwent periurethral injection 
with Plasma Lyte (SUI placebo con-
trol) and 6 underwent periurethral 
injection of PKH 26 labeled MSCs. 
Four weeks after injection, con-
scious cystometrogram for each 
animal was performed and valsalva 
LPP was recorded.

Results

Tissue culture dish adherent rat 
MSCs have a doubling time of 48-56 
hours.  Cytometric analysis of these 

cells was performed. Cells were po-
sitive for the following cell surface 
antigens: CD44, CD73, CD90, RT1A, 
and negative for: CD31, CD45, and 
RT1B. Immunofl uorescence micros-
copic analysis of MSCs revealed 
that undiffe-
rentiated and 
TGFb1-treated 
rat MSCs ex-
press calponin.  
However, only 
the TGFb1-tre-
ated MSC ex-
pressed SMA 
and desmin.  
The immuno-
histology results were validated 
using Western Blot analysis of cell 
lysates. The PKH 26 labelled MSCs 
injected periurethrally were found 
in situ and remained at the site of 
injection on pathology assessment. 
The LPP measurements  were sta-
tistically signifi cantly different 
between SUI placebo controls (4) and 
SUI injected with MSCs (6) (p<0.05). 
(Fig.1)

Interpretation of results

Rat mesenchymal stromal cells 
express calponin.  TGFb1 treatment 
of rat MSCs skewed their phenotype 
towards that of true SMCs as de-
monstrated by upregulation of SMA 
and desmin expression. PKH 26 la-
belled MSCs injected periurethrally 
in an animal model of SUI signi-
fi cantly improved the valsalva LPP

Concluding message

We propose that MSCs may be of 
use in uroregenerative medicine ap-
plications and future experiments 
will involve the use of scaffolds 
for in vivo MSCs tissue replace-
ment. W

Treating sphincteric incontinence and bladder wall defect
Bone marrow mesenchymal stromal cells display a smooth muscle phenotype which is enhanced by tgfb1

�K Fun Run
Busses will depart from the 
Moscone Center at 06:30 prompt. 
Arrivals back at the Moscone 
Center will be at 08:30.

The ICS fun run will take place 
on a specially designed fl at 

route along San Francisco Bay 
starting and ending at East Be-
ach in the eastern end of Crissy 
Field in the crisp, fresh mor-
ning air. The route is a circuit 
and has the Golden Gate Bridge 
in view ahead of us and the sea 
to the right. We turn around at 
Ft. Point underneath the Golden 
Gate Bridge and return to the 
fi nishing point near where we 
started. W

Saturday 3rd October 2009, 07:00

Fig. 1: Leak point pressure measurement
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Fig. 3: UPC200 
hand 2

Table 1: Model inputs for cost minimisation comparison for PTNS and 

PTNS Value Range Tolterodine Value Range

equipment 
Cost

£960.00 £700-£1200 Daily drug cost £1.04 £0.50-£2.50

life-span 5 1-5 OPD Cost £79.00 £50-£150

Patients per 
annum

50 50-200 OPD Visits yr1 4 1-7

Disposable 
lead

£37.00 £20-£50 OPD Visits yr2 2 1-4

Hourly nursing 
cost 

£43.00 £20-£60

Initial 
Treatments

12 6-20

Maintenance 
yr1

9 5-15

Maintenance 
yr2

12 6-18

Duration of 
visit (hrs)

0.5 0.2-1.0
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KIBUZ/LILLE – The introduction 
of surgical mesh into vaginal sur-
gery for pelvic organ prolapsed 
(POP) repair reduced failure rates 
to 5-12%.1 

Those techniques are based on 
trocar passage through the ob-

turator foramen or the ischio rectal 
fossa, with reported complications 
of visceral (rectal or bladder) or 
blood vessel injury.2

The EndoFast Reliant™ system 
(Endogun Medical Systems Ltd., Is-
rael) is based on novel technology 
that enables soft tissue attachment 
of mesh for reinforcement of the va-
ginal walls without the need of tro-
car passage.  The system consists of 
a fixation device that deploys spider 
fasteners through a mesh (Fig 1). 
The deployed fasteners can support 
an average weight of 1.0 kg each.3

Objective 
and Methods

The objectives of our prospective 
study were to evaluate safety and 
outcome of this novel technology 
over one year period. This multi-
center study was approved by the 
local ethics committees and regula-
tory bodies and all patients signed 
an informed consent.  Patients were 
recruited for the study between 
March 2007 and June 2008. We in-
cluded patients with symptomatic 
POP that needed surgical repair, 
without the need for a hysterecto-
my. The study population consisted 
of 20 female patients with vaginal 
wall prolapse in their anterior and/
or posterior compartments.  Their 
mean age was 61.2 years (range 
34.2-79.2), and mean BMI was 25.9 
(range: 21.6 – 29.0). Based on pre-
operative screening, 18/20 patients 
presented with cystocele (90%), 
8/20 patients with rectocele (40%) 
and 8/20 patients with enterocele 
(40%). 10 out of 20 patients presen-
ted with a variety of defect types 
(50%).

Preoperative 
evaluation

All patients underwent a pre-
operative evaluation that included 
physical examination, vaginal ex-
amination based on POP-Q sys-
tem, answering  questionnaires 
regarding their symptoms (PFDI–20 
questionnaire ) and sexual function 
assessment (FSFI questionnaire). Pa-
tients’ follow-up was carried out at 
2 weeks, 3 months, 6 months and 1 
year post-operatively, using the sa-
me measures that were evaluated at 
the pre-operative visit. To evaluate 
possible migration of the fasteners, 
the patients underwent radiographs 
of the bony pelvis prior to discharge 
and 3 months post-operatively.

Surgical 
procedure

All surgeons from the three 
centers who took part in this 

Safe mesh overlag in vaginal POP repair
System for pelvic organ prolapse repair

study had cadaver training prior 
to surgery, in order to learn the 
technique and to be familiar with 
the new technology. The surgical 
procedures were performed under 
general or regional anesthesia.

Anatomic 
landmarks

The procedure involved deep 
dissection between the vaginal 
epithelium and the underlying 
viscera. A pre cut mesh (either 
posterior or anterior mesh) was 

inserted into the surgical field 
and four fasteners were deployed 
through the mesh straps into the 
connective tissue. The anatomic-
al landmarks that were used for 
fasteners‘ attachment were adja-
cent to the Ischial spines (proxi-
mal straps) and obturator internus 
muscle (distal straps) for anterior 
compartment, and adjacent  to the 
Ischiac spines (proximal straps) 
and Puborectalis (distal straps) for 
posterior compartment. The vagi-
nal epithelium was closed without 
trimming vaginal excess. At the 

end, Foley catheter and vaginal 
pack are left for 24 hours.

Final 
results

20 patients underwent 32 vagi-
nal wall reinforcement procedures 
(12 cases of double compartment 
correction) using the EndoFast 
Reliant™ system. Data has been 
collected for 20 patients. Mean 
age was  61.2 years +/- 11.7 (range 
34.2-79.2) and mean BMI was 25.9 
+/- 3.9 (range: 21.6 – 29.0). Based 

on pre-operative screening, 18/20 
patients presented with cystocele 
(90%), 8/20 patients with rectocele 
(40%) and 8/20 patients with ente-
rocele (40%). Ten  out of 20 patients 
presented with a variety of defect 
types (50%). 

 There were no intra-operative 
complications and up to discharge, 
no major complications were ob-
served and no blood transfusions 
were needed. During follow up pe-
riod, no mesh erosion was noted.  

continued on page 5
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No detachment or migration of fas-
teners was observed. One case of 
misplacement of a single fastener 
was observed due to dyspareunia, 
which was removed under local 
anesthesia. Two cases of de novo 
SUI occurred (10%), of which one 
was treated surgically 

Prolapse resolved in 100 % of 
our patients at 3 months (Grade 0 
or 1) and in 90% at 6 and 12 months 
(2 patients of 20 had asymptoma-
tic grade 2 prolapse). We observed 
significant improvement in pelvic 
floor symptoms (PFDI score) that 
were related to bulging (4.1 to 0.1, 
p<0.01) but not to bladder (1.4 to 
0.2, p=0.067) or to rectum (0.3 to 

continued from page 4

0.3, p=0.8) symptoms.   
Sexual function did not chan-

ge significantly during 6 and 12 
months with respect to the domains 
of arousal, lubrication, orgasm and 
satisfaction. Pain during inter-
course decreased from a mean score 
of 3.6 at screening to a mean score 
of 5.2 at 12 months.

Overall physician satisfac-
tion was high (very satisfied and 
somewhat satisfied: 95.0%) and the 
procedure was perceived as safe by 
the physicians (very satisfied and 
somewhat satisfied – 100.0%).

Conclusion

The EndoFast Reliant™ system 
enables safe mesh overlay in vagi-
nal POP repair. The low morbidity, 
maintenance of anatomical correc-
tion for one year and significant 
symptom improvement makes it an 
attractive option for prolapse re-
pair. W
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DARLINGHURST – The uterosacral 
ligament (USL) has become an 
increasingly focus of interest in 
terms of its use for surgical sup-
port in the management of pelvic 
organ prolapse.1,2

A knowledge of the surgical ana-
tomy of the USL should be an 

imperative before embarking on 
such techniques, though there are 
gaps in the current understanding 
of USL anatomy including its clear 
subdivision. The published descrip-
tions of anatomy of the USL have 
differed widely. Surgical safety 
can thus be compromised. It was 
the aim of our studies to elucidate 
and expand current knowledge of 
the uterosacral ligament (USL) with 
a view to its surgical use.

Methods

Studies were performed on: (i) 
ten unembalmed cadaveric pel-
ves (observation only); (ii) two 
unembalmed pelves (observation, 
dissection and histology); (iii) five 
formalin-fixed pelves (dissection). 
None of the cadavers had evidence 
of previous pelvic surgery. Care was  
taken to preserve all the connec-
tive tissue and neurovascular  
structures lying deep to the peri-
toneum.

Four tissue blocks (1 cm x 2 cm) 
of the ligament were taken from one 
unembalmed pelvis starting from 
its cervical attachment, sampling 
the ligament at four equidistant 
points along its vertical extent. 
Five-micron thick sections were cut 
and stained with hematoxylin-eosin 
as well as trichrome (to demonstra-
te elastic fibers). As in the surgical 
situation, The USLs were best (and 
at times only) seen in the cadave-
ric and histological examinations 
when placed under tension.

Results

The general direction of the li-
gament was from the cervico-vagi-
nal junction, curving on the side of 
the rectum, to reach the sacroiliac 
joint. Our examinations lead us to 
elucidate the following subdivision 
of the USL (total length around 12-
14 cm) based on the thickness of the 
ligament.

(A) Subdivision: (i) A distal (cer-
vical) section of 5-20 mm thickness 
(the thickest section) and generally 
2-3 cm in vertical length. At the 
edge of the cervix and vagina, it 
was fused with the cardinal liga-
ment. Macroscopically, this distal 
section was made up of dense con-
nective tissue containing few small 
blood vessels and small branches 
of the hypogastric plexus. (ii) An 
intermediate section of around  
5 cm length, up to 1-2 cm wide 
when placed under tension, and for 
the most part 5mm thick (thinning  
proximally), running postero-la-
terally from the level of the ute-
rine isthmus, curving around 
the rectum towards the sacrum.  

(iii) A proximal (sacral) section of 
around 5–6 cm long, with variable 
thickness (generally thinner than 
the other sections) and appea-
rance.

(B) Attachments: Distally, the 

USL was attached to the posteri-
or aspect of the cervix and vagi-
nal dome. This attachment spread 
to the lateral (and antero-lateral) 
aspects of the cervix and vaginal 
dome where it was confluent with 
the attachment of the cardinal li-
gament over a distance of 2 cm 
from the lateral aspect of the cer-
vix (uterosacral-cardinal ligament 
complex), beyond which the two  
ligaments separated. The cardi-
nal ligament remaining a thick 
bundle of connective tissue which 
ran posterolaterally to a broad  
attachment on the lateral wall of 
the pelvis. The USL merged cau-
dally with the lateral ligament of 
the rectum. Proximally, its diffuse 
sacral attachment extended: (i) 
vertically from the sacrococcygeal 
joint to S3 (with the sacrouterine 
fold of peritoneum extending to S2 
and at times S1) and (ii) transver-
sely from the pelvic sacral forami-
na medially to 5 cm lateral to the 
sacro-iliac joint where it was atta-
ched to fascia overlying piriformis 
and levator ani.

(C) Intermediate section: Sur-
gically useful observations on this 
relatively unattached section are 
(i) this section is best seen when 
under tension; (ii) even at its clo-
sest proximity to the ureter  (at the 
junction with the cervical section)  
it is still at least 2.3-2.7 cm 
from that structure; (iii) medi-
al traction on the intermediate  
section as might occur with mid-
line plication with the contrala-
teral ligament will also cause its  
anterior and superior displace-
ment.

(D) Histology: Stripped of the 
peritoneum, the USL was seen as 
a collection of fatty tissue and 
dispersed strands of fibrous tissue 
investing the vessels and nerves 
destined for the cervix and up-
per vagina. Histological sections  

of the thickest (cervical) section 
showed small arteries and veins, 
numerous nerves intermingled  
with thin bands of collagen and elas-
tic fibers and fatty tissue. Smooth 
muscle fibres were rarely obser-

ved. Collagen fibres  
decreased in number 
from the upper bor-
der of the ligament. 
This differed greatly 
from the macrosco-
pic appearance when 
put under tension. In 
all pelves, fresh or 
embalmed, the liga-
ment, under tension, 
became a dense, well 
defined structure. 
In 2 hemipelves, it 
was however visible  
as a dense ligamen-
tous structure after 
excision of fatty tis-
sue.

(E) Relations with 
n e u r o v a s c u l a r 
structures: The 
sacral attachment 
of the uterosacral 
ligament was just 
lateral to the sacral 
sympathetic trunks 
and ganglia, and 
the emergence of the 
sacral nerve roots S2, 
S3 and S4. The medi-
al aspect of the liga-
ment lying against 
the rectum was mostly fibrous. The 
pelvic splanchnic nerves and the 
hypogastric plexus were found on 
the lateral side of the ligament after 
teasing off the fibres from its rectal 
side. 

The arteries and veins were on 
a plane even more lateral to the 
neural plane. The sacral portion 
of the uterosacral ligament spread 
caudally towards the lateral liga-
ment of the rectum, which was a 
band of connective tissue accom-
panying the middle rectal artery as 
it reached the rectum from its ori-
gin from the internal iliac artery.  
The middle rectal artery was 
thus located close to the caudal 

border of the sacral section of 
the uterosacral ligament. At the  
level of the upper border of the 
sacral section, but lateral to it, 
were the superior gluteal artery 
and vein. They were more close-

ly related to the pelvic attach-
ment of the cardinal ligament and  
4-5 cm lateral to the uterosacral li-
gament.

Discussion

We see our study as the first to 
cite the overall and sectional USL 
length on the basis of thickness and 
attachments. The distal attachment 
to the cervix is confluent with the 
cardinal ligament but only over a 
limited distance (uterosacral cardi-
nal ligament complex). We would 
not favor this name as a global term 
for the USL and CL.

Our study offers a more compre-

hensive description of the sacral at-
tachment of the USL, which has so 
far differed widely in the literature. 
In summary, the proximal attach-
ment is diffuse and thin, extending 
to S3, though the overlying sacrou-

terine fold of peritoneum may ex-
tend to S2 or S1. 

Conclusion

Our study highlights the rela-
tive surgical safety and strength 
in using the relatively unattached 
intermediate section. It is wide, still 
thick, well-defined when placed un-
der tension and suitable for surgical 
use. It is at least 2.5 cm from the 
ureter. The strength of the USL is 
perhaps derived not only from the 
ligament itself, but also from the 
addition of extraperitoneal connec-

Surgical anatomy of the uterosacral ligament
USL has become an increasing focus of interest in the management of pelvic organ prolapse

Fig. 1: An abdominal view of a fresh cadaver (donor 80 
years old) with the vaginal vault opened to expose the 
cervix. Figure 1 shows that on light traction, the left USL 
appears only as a fold of peritoneum.

Fig. 2: An abdominal view 
of a fresh cadaver (donor 
80 years old) with the 
vaginal vault opened to 
expose the cervix. Figure 
2 shows the intermediate 
section of the USL (5 cm 
long) as a firm ligament 
when placed on tension. 
The distal clamp on the 
USL (top left) is at the 
level of the cervix equiva-
lent to that placed for the 
first pedicle of a vaginal 
hysterectomy.

Fig. 3: An abdominal view 
of a fresh cadaver (donor 
80 years old) with the 
vaginal vault opened to 
expose the cervix. Figure 
3 demonstrates the 10 
cm length of USL from 
sacrum to vaginal vault 
(proximal and intermedi-
ate sections).

Fig. 4: An abdominal view 
of a fresh cadaver (donor 
80 years old) with the 
vaginal vault opened to 
expose the cervix. Figure 
4 demonstrates the more 
than 2 cm distance from 
the intermediate section of 
the USL to the ureter.
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tive tissue. We generally support 
previous descriptions of the urete-
ric3 and neurovascular4-7 relations 
of the USL. W
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MINNEAPOLIS – Computer mo-
deling approach has many unique 
advantages in understanding SUI 
mechanisms and for suggesting 
clinical applications. We initially 
developed expertise in this con-
cept through FE (finite element) 
modeling of the female pelvis du-
ring physical or daily activities.

We are using it to characteri-
ze relative relationships and 

structures during these activities 
that elicit UI (urinary incontinence) 
in females. The long-time goal of 
our ‘subject-specific pelvic mode-
ling’ project is to develop a com-
posite profile of incontinence and 
continence in females via compa-
ring simulated results of the FE mo-
dels to known MR predictors of SUI 
(stress urinary incontinence). Indi-
vidual parameters on anatomical 
MR images will be measured and 
correlated with presence of SUI. Si-
mulated results based on the FE mo-
dels will be compared against these 
specific factors for their associati-
on with SUI. Specific parameters 
such as levator ani thickness and 
others associated with urinary in-
continence will be included into the 
composite profile of incontinence 
and continence in females.

The study presented in ‘Zhang Y, 
Timm G, Sweet R, Metzger G, Bur-
ke D, Erdman A. Computer model 
based dynamic urethrovaginal sup-
port assessment for female SUI’ in 
the ICS 2009 conference serves as 
a further study based on a feasi-
bility study present in ‘Zhang, Y., 

Kim, S., Erdman, A.G., Roberts, 
K.P., and Timm, G.W. Feasibili-
ty of Using a Computer Modeling 
Approach to Study SUI Induced by 
Landing a Jump. Annals of Biome-
dical Engineering. 37(7): 1425-1433. 
2009.’ and a subject-specific pelvic 
modeling study present in ‘Zhang, 
Y., Sweet, R.M., Metzger, G.J., Bur-

ke, D.M, Erdman, A.G., and Timm, 
G.W. Advanced Finite Element Mesh 
Model of Female SUI Research Du-
ring Physical and Daily Activities. 
Studies in Health Technology and 
Informatics. 142: 447-452. 2009’. 
The unique parts of this study con-
sists of 1) A fresh cadaver urologic 
tissue properties database is under 
development by performing soft 
tissue testing procedure on tissue 
specimens harvested from fresh ca-
davers within 48 hours of the time 
of death. The present pelvic model 
could be refined in the future using 

the mechanical properties in this 
urologic tissue properties database 
after it is completely developed. 2) 
Each subject-specific pelvic model 
consists of over 35 anatomical parts 
including 10 pelvic muscles, 10 pel-
vic ligaments, 6 pelvic bones, skin, 
fat tissues, bladder, urethra, uterus, 
vagina and colon, rectum and anus, 

which, to the best of our knowledge, 
stands for the most comprehensive 
female pelvic model to simulate the 
biomechanical characteristics in 
terms of female SUI. The deforma-

tion distributions over the pelvic 
floor and the bladder which were 
obtained from the computer simu-
lations based on the subject-speci-
fic models that the pelvic floor and 
the bladder neck have high level 
deformation distributions during 
the subject’s jumping process. It 
can be surmised that the abdominal 
muscles and pelvic diaphragm play 
a very important role in supporting 
the bladder at the bladder neck area 
during vigorous physical or daily 
activities. Videos which show the 
dynamic biomechanical response of 
the pelvic floor and the bladder of 
a female subject induced by jum-
ping are also achieved using this 
approach.

Next step: 
validate study

Next step of this project is going to 
a validation study of such a subject-
specific pelvic modeling approach. 
Validation is always the most im-
portant and the most difficult part 
in the computer modeling study, 
but a human subject experimental 
design has already been developed 
using a Motion Capture System (BTS 

SMART, BTS S.p.A.) as shown in Fig. 
1, to conduct the validation studies 
for our subject-specific pelvic mo-
deling approach as shown in Fig. 2. 
Dynamic biomechanical response of 
the female pelvis induced by landing 
a jump was measured on a female 
subject by using the Motion Capture 
System. The dynamic biomechani-
cal measurements are being used to 
validate the computer model of the 
pelvis of this specific female sub-
ject. The validation results will be 
reported soon. W
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Fig 1. BTS SMART Motion Capture System

Fig 2. Validation study conducted on a female subject using the motion 
capture system.
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Fig. 5: Demonstrates that medial traction on the intermediate section of 
the USL, as would occur with plication with the contralateral ligament, 
will also lead to anterior and superior displacement.

Fig. 6: The different directions 
taken by the uterosacral and car-
dinal ligaments in the pelvis are 
demonstrated.H
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P I T T S B U R G H 
– Urge urinary in-

continence (UI) is dia-
gnosed clinically using bladder di-
ary and pads which also help gra-
de its severity and further guide 
and assess the therapy outcomes. 
Unfortunately, the effectiveness 
of treatment has not greatly im-
proved, partly due to our lack of 
understanding of the pathobiology 
of the disease. 

Our group has adapted function-
al brain imaging to study UI by 

adding urodynamics to fMRI  which 
enabled simultaneous 
monitoring of brain and 
bladder activity during 
bladder fi lling and study 
of bladder storage and 
continence control under 
experimental conditions.  
In older women, this me-
thodology showed incre-
ased activity of  brain 
regions involved in map-
ping body sensations (right insu-
la/somatosensory cortex), emotio-
nal processing (anterior cingulated 
cortex – ACC, limbic cortex) and 
decision-making (various parts of 
frontal cortex), implying their po-
tential role in continence control. 

Such activity is most pronounced 
when subjects report strong blad-
der sensation – probably ‘urgen-
cy’ – while in the scanner, further 
implying that such brain activity 
might represent a neural correlate 
of this symptom.

Despite these fi ndings, it is not 
yet known whether these experi-
mental observations refl ect patients’ 
everyday experience, as registered 
by standard clinical tests such as a 

bladder diary or a pad test. Thus, 
we hypothesized that the brain re-
sponses to bladder fi lling observed 
in the scanner during reported sen-
sations of ‘urgency’ would correlate 
with clinical measures. Secondary 
analysis included correlation of 
brain responses with patients’ re-
ports of the burden of disease using 
the Urge Impact Scale (URIS-24).

We conducted a cross-sectional 
study of functionally independent, 
community-dwelling women with 
pure or predominantly urge UI, aged 
60 and older. All had undergone de-
tailed clinical and video urodyna-

mic testing followed by fM-
RI scanning with simulta-
neous simple urodynamics. 
They also had to be able to 
complete a voiding diary 
accurately and to perform a 
24-hour pad test.

Scanning session: we 
used an originally deve-
loped method as described 
above. The bladder was fi l-

led quickly until subjects signalled 
strong urge and, then, we repeated 1 
or 2 cycles of fi lling/emptying. All 
analyses were done using Statistical 
Parametric Mapping (SPM2) (http://
www.fil.ion.ucl.ac.uk/spm/spm2.
html).

Results

The average age of our 14 sub-
jects was 76 years, range 64-88. 
Average UI episodes/day were 2.3 
(range 0.7-4.7). 9/14 subjects had 
demonstratable detrusor overacti-
vity on urodynamcs. 

Among these patients, bladder 
fi lling during self-reported ur-
gency provoked brain activity in 

many regions, including dorsal 
anterior cingulate, insula, frontal 
cortex (superior, middle and medial 

frontal gyrus), precentral and fu-
siform gyrus and cerebellum. In 
contrast, bladder fi lling led to deac-
tivation in some frontal locations: 
rostral and subgenual ACG, subcal-
losal, medial and superior frontal 
gyrus. 

Some of the brain responses du-
ring bladder fi lling (as illustrated 
on Fig. 1a) were signifi cantly cor-
related with daytime incontinence 
frequency (urge UI episodes per 
day), measured with a 3-day bladder 
diary. The correlation was positive 
in rostral and subgenual ACG (plot 
shown in Fig. 1b), insula, inferior 
frontal gyrus, orbitofrontal cortex, 
dorsal ACG, posterior cingulate gy-
rus, parahippocampus, cuneus, and 
parts of the parieto-temporal lobe. 
Brain responses were also signi-

fi cantly and positively correlated 
with the amount of daytime urine 
loss in similar regions. No signi-

fi cant negative correlations with 
daytime incontinence frequency or 
amount of leakage were observed.

Secondary analysis showed that 
the baseline score for the psychologi-
cal burden of urgency incontinence, 
as represented by the Urge Impact 
Scale (URIS-24), signifi cantly corre-
lated with brain responses to bladder 
fi lling, albeit in different regions: 
precuneus/cuneus and posterior 
cingulate gyrus, superior tempo-
ral, supramarginal, and transverse 
gyrus. Moreover, the relation was 
inverse: increased burden of disease 
correlated with a lesser degree of ac-
tivation in these brain regions.

Discussion

This study showed that regional 
brain activity provoked by bladder 
fi lling (in the presence of self-re-
ported urgency) signifi cantly corre-
lated with the severity of UI in daily 
life (either incontinence frequency 
or amount of leakage) and, thus, de-

monstrated a cross-sectional relati-
on between the clinically assessed 
severity of urge incontinence and 

changes in brain ac-
tivity during bladder 
fi lling, measured under 
experimental condi-
tions. 

Such design stream-
lines clinical relevance 
of experimental brain 
imaging studies fi n-
dings (e.g. ACG activa-
tion may indicate an 
emotional reaction to 
imminent loss of blad-
der control/fear of lea-
kage and an attempt to 
suppress it - which could 

be used as a target for interventions 
aimed at modifying urgency). 

Conclusion

Activation of brain regions in-
volved in control of continence is 
related to commonly used patient-
derived clinical measures of urge 
incontinence severity. 

Thus, observations made under 
artifi cial conditions in an fMRI 
scanner refl ect patients’ real-life 
experience and may provide use-
ful therapeutic targets and outcome 
variables. W
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Brain shows specifi c activity patterns with UI
Functional magnetic resonance imaging provides insights in urge urinary incontinence

P I T T S B U R G H 
– Urge urinary in-

continence (UI) is dia-

OSLO – The overall high preva-
lence of female pelvic organ pro-
lapse (POP) and related problems 
indicates a need for early preven-
tion and treatment. A Cochrane 
review has concluded that there 
is scant knowledge about pelvic 
fl oor muscle training (PFMT) in 
prevention and treatment of POP.

The aim of this randomised con-
trolled trial (RCT) was to inves-

tigate the effectiveness of PFMT 
in reversing POP and alleviating 
symptoms.

This assessor blinded parallel 
group RCT was conducted at a uni-
versity hospital and a physiothera-
py (PT) clinic. 109 women with POP 
were stratifi ed on degree of POP 
according to organ prolapse quan-
tifi cation (POP-Q) and randomly 
allocated by a computer generated 
random number system to PFMT (n 
= 59) or control (n = 50). Primary 
outcome measures were stage of pro-
lapse (POP-Q2), position of bladder 

and bowel (3D ultrasound) and me-
chanical, bladder and bowel symp-
toms (validated symptom-bother 
questionnaire). 

Women in both groups were ad-
vised to avoid straining and taught 
to pre-contract their pel-
vic fl oor muscles (PFM) 
prior and during incre-
ases in abdominal pres-
sure. Woman in the PFMT 
group were individually 
supervised by a PT once a 
week during the fi rst three 
months and every second 
week during the last three 
months and to do 3 sets of 
8-12 contractions per day during the 
six months intervention period.

Results 

The mean age of the participants 
was 48.9 years (range 27-88), parity 
2.4 (range 1-5) and body mass index 
25.9 kg/m2 (SD ± 4.5). There were 
no statistical differences between 

groups regarding age, parity, stage 
of POP and outcome measures at 
baseline, except for mechanical 
symptoms (p=0.025). Forty-seven 
(79 %) women in the PFMT group 
reached an adherence level of 80% 

(≥14 physiotherapy vi-
sits and ≥144 days with 
home exercise). Two wo-
men dropped out (one in 
each group). No adverse 
effects were reported. 

Eleven (19 %) women 
in the PFMT group ver-
sus four (8 %) women in 
the control group im-
proved one POP stage 

(p=0.04). Women in the PFMT group 
had greater elevation of the blad-
der (difference: 3.0 mm; 95% CI: 
1.5-4.4; p < .001, effect size 0.79) 
and bowel (difference: 5.5 mm; 1.4-
7.3; p=0.022, effect size 0.63) than 
controls. Based on the standardi-
sed questionnaire signifi cant more 
symptomatic women in the PFMT 
group than in the control group re-

duced their frequency of symptoms; 
feeling of vaginal bulge /perception 
of pelvic pressure (32 [74 %] versus 
8 [31 %], p = 0.007), stress urinary 
incontinence (29 [74 %] versus 8 [30 
%], p<0.001), urge urinary inconti-
nence (16 [59 %] versus 4 [33 %], p= 
0.042), fl atus (18 [53 %] versus 5 [22 
%], p=0.02) and fecal incontinence 
(9 [64 %] versus 0 [0 %], p=0.07).

Interpretation of results 

The present study demonstra-
ted that PFMT can improve stage 
of POP. Although statistical sig-
nifi cant differences were found 
between groups, the number of wo-
men improving POP-Q stage may be 
considered relatively low. However, 
during a Valsalva manoeuvre the 
PFM are stretched and pushed in 
a caudal direction, opposite to the 
PFM function. Hence, an improve-
ment in POP-Q may not be expected. 
A lift of bladder and bowel position 
shown by ultrasound may be a bet-

ter measure of the effect of PFMT. 
The present study demonstrated that 
PFMT can be an effective conser-
vative treatment option for women 
with POP. PFMT is without adverse 
effects and may therefore be a fi rst 
choice intervention. 

Concluding message: Supervised 
and intensive PFMT over six months 
can reverse POP and reduce mecha-
nical, bladder and bowel symptoms.
 W
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Fig. 1a: Statistical map of brain 
regions where responses to bladder 
fi lling during scanning session were 
signifi cantly associated with the 
number of daytime urge incontinent 
episodes measured on the blad-
der diary (positive correlation at 
threshold level of p<0.05, r >0.48).

Fig. 1b: Graphical illustration of positive corre-
lation between brain response in rostral anterior 
cingulate gyrus and number of daytime urgency 
incontinent episodes on bladder diary (r=0.60).
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CARACAS/DENVER – Historical-
ly, most therapeutic efforts to re-
lieve the leakage associated with 
Stress Urinary Incontinence have 
focused on increasing the urethral 
pressure (the fluid pressure nee-
ded to just open a closed urethra) 
through methods such as slings, 
colposuspension, periurethral 
bulking, or radiofrequency abla-
tion, for example.

We report the first human clini-
cal experience with a different 

approach:  that is, seeking to lower 
the peak intravesical pressure while 
leaving urethral pressure unchan-
ged.  This is accomplished without 
surgery or injection; through the 
introduction of a small, air-filled, 
free-floating balloon into the blad-
der. An in-vitro experiment was 
devised and results are presented, 
to aid in the understanding of the 

underlying mechanism of action of 
the observed clinical effect.

Stress Urinary Incontinence re-
lated urine leakage occurs when 
intravesical pressure momentarily 
exceeds the urethral pressure.  This 
commonly occurs, for example, du-
ring a cough, sneeze, or physical 
exertion.  If the intravesical pressure 
change caused by such events can be 
reduced, there is the potential to re-
duce or eliminate this leakage.  The 
authors have preliminarily assessed 
a novel intravesical balloon pressu-
re attenuator device, both in-vitro 
and in-vivo, to determine its ability 
to reduce or suppress leakage by at-
tenuating intravesical pressures due 
to short-duration transient pressure 
events.   

A balloon was obtained, cons-
tructed of a thin polyurethane ma-
terial (Solace Balloon).  A one-way 
valve permitted it to be filled with 
various volumes of air.  In-vitro 
feasibility assessment of its pressu-
re attenuation capability was made 
using a custom-built bench-top acry-
lic chamber.  The chamber was desi-
gned to simulate a transient pressure 
event in the bladder similar to those 
which commonly induce leakage in 
patients with stress urinary incon-
tinence.  The chamber volume of 
250 ml was chosen to simulate a ty-
pical functional capacity of a female 
bladder.  Computer controlled val-
ves, connected to a compressed air 
source, were used to pressurize the 
chamber to a pressure of 140 cm H

2
O 

to simulate  an intravesical pressure 
which might result in stress urinary 
incontinence leakage. Pressure in 
the chamber was recorded without 

Playing with pressure
Can an air-filled intravesical balloon in-vivo attenuate pressure and raise the abdominal pressure?

the balloon, and then for a series of 
balloon air volumes ranging from 0 
to 25 ml.  Pressure pulse duration 
was chosen to be 80 milliseconds 

to represent a typical duration of a 
leakage-inducing transient pressure 
event, as estimated based on exami-
nation of conventional urodynamics 
charts chosen at random.

In-vivo testing 
was performed 
under an approved 
clinical research 
protocol. Five fe-
male patients with 
stress urinary in-
continence, ha-
ving a mean age of 
59.4 (range, 48-72) 
were enrolled into 
the study. Conven-
tional urodynamic 

studies were conducted.  Abdomi-
nal pressure was measured using a 

rectal catheter. These studies were 
conducted both immediately prior to 
balloon insertion and approximately 
24 hours later.

The results of the in-vit-
ro measurements using the 
acrylic chamber are shown 
in Figure 1. For a balloon 
volume of 25 ml, which 
corresponds to the volume 
used in the in-vivo study, 
the amplitude of a transient 
pressure pulse was reduced 
by 48 % from 144 cm H

2
O to 

74 cm H
2
O.

The in-vivo results are 
summarized in Figure 2.  In 
4 of the 5 patients an incre-
ase was noted in the lowest 

abdominal pressure at which leakage 
occurred. In patient #5, no leaka-
ge was observed up to the pressure 
shown. 

The in-vitro test results are con-
sistent with engineering and phy-
sics principles.  Addition of a balloon 
attenuator to a fluid-filled chamber 
reliably attenuates the peak pressu-
re observed in the chamber in re-
sponse to a pressure stimulus.  For 
volumes and pressures that appro-
ximate physiological values, very 
significant pressure attenuation (ap-
prox. 50 %) can be obtained using a 
balloon volume that is just 10 % of a 
typical functional bladder capacity.  
This in-vitro result predicts that in-
vivo a higher abdominal pressure 
would be needed for leakage to oc-

cur with the balloon than without 
the balloon. It follows logically that 
if the balloon can have this effect, 
then a reduction in stress urinary 
incontinence leakage in some pati-
ents should occur.

The in-vivo results support the 
in-vitro prediction, showing that 
either a higher abdominal pressure 

was needed for leakage to occur, or 
leakage was suppressed altogether.
Review of other objective evidence 
(for example, flow rate and post-
void residual both before and after 
the balloon insertion) supports a 
finding that the result is due to the 
device’s pressure attenuation effect 
and not due to any obstructive phe-
nomenon.

The findings are promising en-
ough to warrant further investiga-
tion into the use of air-filled balloon 
attenuators as a means to reduce 
leakage associated with stress uri-
nary incontinence. W
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Fig. 1: In vitro pressure attenuation due to an air 
filled balloon at a range of volumes

Fig. 2: In vivo effect of 25 ml intravesical 
balloon on the abdominal pressure at which 
stress urinary incontinence leakage was 
observed

Fig. 3: An air-filled balloon repre-
sentative of the samples used for 
the in-vivo and in-vitro testing in 
this study

Fig. 4: The device used to deliver a 
balloon into a patient’s bladder in 
this study. The deflated balloon is 
contained within the insertion tip 
to the right. The syringe is used 
to inflate the balloon once it is 
inserted into the patient.

Fig. 5: An illustration of a free-
floating, air-filled, intravesical 
balloon
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NEW OR-
LEANS – This 

lecture will exa-
mine the current state of urody-
namic practice. Emphasis will be 
placed on the technical aspect of 
performing urodynamics, and ad-
herence to the ICS Standardization 
Reports on Terminology and Good 
Urodynamic Practices. I am inde-
bted to Drs. Elizabeth Meuller and 
Harriette Scarpero for their con-
tributions to this lecture.

For all clinicians dedicated to 
the treatment of urinary dys-

function, urodynamics remains an 
essential tool in the evaluation and 
management of our patients. Uro-
dynamics is not simply a diagnostic 
procedure such as a radiograph or 
electrocardiogram, but it is a dyna-
mic test between the patient and the 
clinician. According to the ICS Stan-
dardization Committee report on 
Good Urodynamic Practices, good 
urodynamic practice comprises three 
main elements: 1) A clear indication 
for and appropriate selection of rele-
vant test measurements and proce-
dures, 2) Precise measurement with 
data quality control and complete 
documentation, 3) Accurate analy-
sis and critical reporting of results. 
Thus, even before testing begins, 
the investigator must formulate the 
'urodynamic questions', which is 
the precise information that must 
be gained from the urodynamics as-
sessment. In no way is this similar 
for every patient. As such, these stu-
dies must be individually tailored 
to meet the particular needs of each 
patient. The clinician is expected to 
monitor and actively participate in 
the urodynamics investigation. This 
is the opportunity to ensure that 
the study is technically sound, and 
that the appropriate information is 
obtained. If it is not, the clinician 
should alter the study to achieve the 
appropriate information.  

The ICS committees on Termino-
logy and Urodynamics Best Practi-
ces are held nearly universal as 
the standard in urodynamics tech-
nique and interpretation. These ma-
nuscripts are perhaps the most wi-
dely quoted in research documents 
and textbooks. Thus, for those who 
either perform research and/or te-
ach urodynamics there is consen-
sus that urodynamic testing and 
reporting should adhere to the ICS 
Guidelines. Despite this consensus, 
there are valid concerns that these 
standards are not being met. Utili-
zation patterns suggest that despite 
increased urodynamics utilization, 
there is little quality data regarding 
the ability of urodynamics to pre-
dict the outcome of various treat-
ments and even less data examining 
the quality and cost-effective use 
of urodynamics. We will review 
the components and techniques of 
urodynamics testing in the light of 
the ICS recommendations for good 
urodynamic practice. These prin-
ciples should be applicable to all 
clinicians, and reliable reproducible 

urodynamic studies should be the 
result.

Urofl ow

Urofl ow is a noninvasive scree-
ning test for patients with lower 
urinary tract symptoms. This test 
measures fl ow rate (maximum and 
average in milliliters per second), 
total volume voided, and time to 
maximum fl ow. Urofl ow cannot di-
agnose the etiology of an abnormal 
fl ow pattern, such as distinguishing 
bladder outlet obstruction from 

impaired contractility. In order to 
properly interpret a urofl ow study, 
it is imperative to review the fl ow 
pattern and shape of the fl ow curve. 
An unobstructed outlet with a nor-
mal detrusor contraction results in 
a smooth arc-shaped fl ow rate cur-
ve with high amplitude. Any other 
shapes, such as curves that are fl at, 
asymmetric, or have multiple peaks 
(fl uctuating and/or intermittent), 
indicate abnormal voiding, but 
are not specifi c for its cause. Rapid 
changes in fl ow rate may also be ar-
tifacts, when the fl ow rate signal is 
extracorporeally modifi ed through 
interference between the stream 
and the collecting funnel, the 
fl owmeter, movement of the stream 
across the surface of the funnel, or 
patient movements. Thus correlati-
on of the fl ow curve with the values 
detected by the fl owmeter is impor-

tant for appropriate interpretation. 
Ideally, voided volumes of at least 
125–150 ml are required because 
smaller volumes may alter the re-
sults. Spikes on the curve should be 
eliminated or dampened to refl ect 
the more physiologic fl ow process. 
The following are some of the key 
ICS recommendations for the per-
formance of urofl owmetry:

•  One millimeter should equal 1 s 
on the x-axis and 1ml/s and 10 ml 
voided volume on the y-axis.

•  A sliding average over 2 s should 

be used to remove positive and 
negative spike artifacts.

•  Only fl ow rate values, which ha-
ve been ‘smoothed’, either elec-
tronically or manually, should be 
reported.

•  If a fl ow/volume nomogram is 
used, this should be stated and 
referenced.

Even in the setting of a tech-
nically sound urof low stu-
dy, it may only suggest a spe-
cif ic type of abnormality.
Only when urofl owmetry is com-
bined with intravesical and abdo-
minal pressure recordings does it 
become possible, from the pres-
sure-fl ow relationship, to analy-
ze separately the contributions of 
detrusor contractility and bladder 
outlet function to the overall voi-
ding pattern.

Filling Cystometry and
Pressure-Flow Studies

Cystometry is the method by 
which the pressure/volume relati-
onship of the bladder is measured. 
Filling cystometry refers to the uro-
dynamic assessment of bladder fi l-
ling. If may be performed via simple 
'eyeball' cystometry, single channel 
or multiple channel assessment of 
bladder function. The multi-chan-
nel investigation is the most speci-
fi c assessment of detrusor function, 
as abdominal pressure and patient 

activity may be distin-
guished from changes 
in detrusor pressure. 
Key measurements of 
bladder function du-
ring urinary storage 
include: sensation, 
capacity, compliance, 
and the presence (or 
absence) of involun-
tary rises in detrusor 
pressure. Compliance 
refers to the relation-
ship between change 
in bladder volume and 
change in detrusor 
pressure from the start 
of bladder fi lling to 
cystometric capacity 
(or before any detru-
sor contraction that 
causes signifi cant lea-
kage). It is a calcula-
ted value obtained by 
dividing the volume 
change by the change 
in detrusor pressure 
during that change 
in bladder volume. It 
is expressed in ml/cm 
water. Normal bladder 
compliance should be 
greater than 12.5 ml/
cm water. There may 
be many artifacts in 
compliance measure-
ment, and there is a 
lack of standardiza-
tion in technique of 
measurement and nor-
mal values. Therefore, 
it is more descriptive 
and meaningful to 

document compliance by recording 
the detrusor pressure at various vo-
lumes, and to assess if detrusor sto-
rage is occurring at “safe pressures” 
throughout fi lling.

During fi lling cystometry, the 
assessment of urethral competence 
can be performed via the recor-
ding of the abdominal leak point 
pressure. The abdominal leak point 
pressure is defi ned as the intravesi-
cal pressure at which urine leakage 
occurs in the absence of a detrusor 
contraction. The technique and in-
terpretation of ALPP measurement 
lack standardization. At present, it 
appears the only conclusion is that 
the measurement of the ALPP is a 
method to establish the urodynamic 
diagnosis of stress incontinence.

Pressure-fl ow studies are used to 
evaluate the emptying characteris-
tics of the lower urinary tract by 

simultaneous monitoring of bladder 
pressure and urofl ow. The assess-
ment of detrusor pressure during 
voiding (contractility) along with 
urofl ow facilitates characterizing 
bladder and urethral function du-
ring voiding. Pressure-fl ow studies 
are the only way to distinguish 
between bladder outlet obstruc-
tion or impaired contractility. The 
presence or absence of bladder 
outlet obstruction is determined 
by the synchronous measurement 
of detrusor pressure and fl ow ra-
te. The bladder outlet obstruction 
index (BOOI) can quantify the de-
gree of obstruction by the equati-
on, BOOI=PdetQmax-2Qmax. The 
recommended nomogram for men 
is the provisional ICS nonogram, 
which categorizes men according 
to the BOOI. There are 3 grades of 
obstruction: unobstructed (BOOI 
<20), equivocal (20<BOOI<40), and 
obstructed (BOOI>40).

The performance of fi lling cys-
tometry and pressure-fl ow studies 
are highly technical and require 
substantial technical expertise to 
constantly monitor the urodyna-
mics tracings to insure accurate 
recordings and avoid artifacts. The 
following are important ICS recom-
mendations for the performance of 
fi lling cystometry and pressure-
fl ow studies:

•  A good urodynamic investigation 
should be performed interactively 
with the patient. It should be es-
tablished by discussion with the 
patient that the patient’s symp-
toms have been reproduced du-
ring the test.

•  There should be continuous and 
careful observation of the signals 
as they are collected, and the con-
tinuous assessment of the quali-
tative and quantitative plausibili-
ty of all signals;

•  Artifacts should be avoided, and 
any artifacts that occur should 
be corrected immediately. It is al-
ways diffi cult and is often impos-
sible to correct artifacts during a 
retrospective analysis. 

•  Invasive urodynamics should not 
be performed without precise in-
dications and well-defi ned ‘uro-
dynamic questions’ that are to 
be answered by the results of the 
urodynamics study.

•  It is recommended that there is 
strict adherence to the ICS stan-
dardization of zero pressure and 
reference height. Only then can 
pressure recordings be compared 
between patients and centers.

•  Zero pressure is the surrounding 
atmospheric pressure.

•  The reference height is defi ned as 
the upper edge of the symphysis 
pubis.

•  The following three criteria form 
the minimum recommendations 
for ensuring quality control of 
pressure recordings:

•  Resting values for abdominal, in-
travesical, and detrusor pressure 

Being up-to-date in urodynamics
Utilization, education and best practices

NEW OR-
LEANS – This 

lecture will exa-

Fig. 1: Urodynamics Best Practice Algorithm. From: Scarpero H, Koski M, Kaufman M, 
Dmochowski R: Urodynamics Best Practices. AUA Update Series. Lesson 9, Volume 28, 
2009.
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are in a typical range. (Reflective 
of balancing to atmosphere be-
fore connecting catheters to the 
patient).  

•  The abdominal and intravesical 
pressure signals are ‘live’, with 
minor variations caused by brea-
thing or talking being similar 
for both signals; these variations 
should not appear in the detrusor 
pressure.

•  Coughs are used (every 1 min. 
or, for example, 50 ml filled vo-
lume) to ensure that the abdo-
minal and intravesical pressure 
signals respond equally. Coughs 
immediately before voiding and 
immediately after voiding should 
be included.

•  It is recommended that a urody-
namic test should be repeated if 
the initial test suggests an ab-
normality, leaves the cause of 
troublesome lower urinary tract 
symptoms unresolved, or if there 
are technical problems preventing 
proper analysis.

•  The urodynamic findings and 
the interpretation of the results 
should be documented immedi-
ately after the study is finished, 
i.e., before the patient has left the 
urodynamics laboratory. Doing 
so allows for a second test if re-
quired.

Sphincter electromyography

EMG studies may be performed 
with surface electrodes to measure 
low levels of electrical activity from 
the distal striates sphincter, eternal 
anal sphincter or pelvic floor musc-
les. Needle EMG is more advanced, 
but more invasive as needles are 
placed directly into the specified 
muscle to measure the amplitude, 
frequency and wave form of motor 
action potentials. Sphincter EMG 
can be utilized to assist in the di-
agnosis of dysfunctional voiding 
characterized by intermittent con-
tractions of the sphincter during 
voluntary voiding in neurologi-
cally intact individuals. Detrusor 
external sphincter dyssynergia is 
demonstrated by an involuntary 
detrusor contraction concurrent 
with increased sphincteric activity. 
Both of these events would be iden-
tified by increased EMG activity. 

Fluoroscopy

The use of fluoroscopic imaging 
coupled with multi-channel uro-
dynamics is termed videourodyna-
mics. The use of fluoroscopy pro-
vides anatomic information regar-
ding the bladder, bladder neck and 
urethra. Flouroscopy can be useful 
in localizing sites of obstruction, 
and is essential in the diagnosos of 
primary bladder neck obstruction. It 
is also most helpful in the diagnosis 
of external sphincter dyssynergia 
signified by dilation of the posteri-
or urethra, coupled with increased 
EMG activity. Although the indi-
cations for videourodynamics are 
not standardized, patients at high 
risk for complicated voiding dys-
function: anyone with known (or 
suspected) neurogenic bladder, pri-

or radical pelvic surgery, urinary 
diversion, failed anti-incontinence 
surgery, and prior pelvic radiation 
should be considered for videouro-
dynamics.

Completing an 
 urodynamics study

Before any study, there should 
be systematic preparation, which 
involved preparing the equipment, 
preparing the patient, performing 
the study and then reporting the 
urodynamics study. A uniform me-
thodology and approach to these 
steps in an important way to ma-
nage and control quality in urody-
namics practice (Fig. 1). Often, the 
clinician does not carry out these 
critical steps, and this may lead to 
lapses in urodynamic technique. 
The most commonly utilized (and 
recommended) water infused ca-
theters measure pressure via exter-
nal transducers which are actually 
strain gauges and measure force 
displacement. Thus, it is critical 
that all tubing and catheters be fil-
led with fluid and devoid of any air 
which dampen pressure transmis-
sion. Urodynamic catheters must 
be zeroed to atmospheric pressure 
before insertion. Zero pressure is 
the value recorded when a trans-
ducer is open to the environment 
and disconnected from any tubes 
or catheters. Furthermore, transdu-
cers must be placed at the reference 
height, meaning the upper edge of 
the symphysis pubis, when zeroed 
to atmospheric pressure. Thus, in-
itial resting bladder pressures are 
obtained, and differ between pati-
ents and position. This is an impor-
tant aspect of urodynamics tech-
nique that is commonly not adhered 
to, and there are several potential 
errors that occur by artificially 
setting the pressures to zero after 
the catheters are connected to the 
patient. 

The clinician should strive to 
make the testing experience as 
comfortable and reassure the pati-
ent what the purpose of the testing 
process is, and what to expect from 
the procedure. If the patient leaks 
only in the standing position, then 
filling cystometry should be perfor-
med standing. If the patient voids 
sitting, then pressure-flow studies 
should be performed sitting. This is 
one of the most basic principles of 
reproducing the patient’s symptoms 
that is commonly overlooked. Thus 
it is important to have an interac-
tive discussion with the patient ex-
plaining the steps of the procedure 
thoroughly. 

Patients are instructed to arrive 
with a full bladder and a catheter-
free flow rate is performed first. The 
catheterization procedure follows. 
The rectal catheter is inserted just 
beyond the anal sphincter and 3cc 
of sterile water is inserted. Fol-
lowing this, the stopcock is turned 
to the off position. Using a sterile 
technique, the urethral catheter is 
inserted into the bladder until the 
point of urine return. It is impor-
tant to advance the catheter a little 
beyond this point to insure secure 
placement into the bladder. The 
catheter should be secured with 

tape to the inner thigh, and in a 
way that does not alter urine flow. 
After all of the flushed tubing has 
been connected, a cough test may 
be performed to be certain that the 
vesical and abdominal pressure re-
cordings are appropriate, resulting 
in a 'zero' of detrusor pressure. Be-
ginning fill rates of 30-50 cc/min 
are generally chosen, and the fill 
rate can be altered based on the 
indication. Once the study begins, 
the urodynamicist must communi-
cate continually with the patient. 
Considerable detail should be paid 
to assessing for measurement arti-
facts, that the desired information 
is being obtained and that the pa-
tient is providing the appropriate 
feedback desired. Periodic cough 
tests are performed to verify accu-
rate recording of the catheters.

If the urodynamicist cannot ans-
wer the pre-determined urodyna-
mics question, the study should be 
adjusted and/or repeated in a man-
ner to obtain these answers. This is 
not to be delegated to a technician 
or someone who is not familiar with 
the formulation and assessment of 
the urodynamic questions. Simply 
stated, the interpretation of the stu-
dy occurs in real time during the 
study, not after the study is comple-
te. Once cystometry begins, bladder 
sensation is evaluated by questio-

ning the patient about the degree of 
fullness. Patients are asked to relay 
the following sensory events: first 
sensation, normal desire, strong 
desire, and urgency. It is also help-
ful to record other patient sensa-
tions if they occur, such as pain 
or abnormal urgency. In normal 
bladder function, detrusor storage 
pressures remain minimal throug-
hout bladder filling. Any detrusor 
pressure rise that occurs during fil-
ling is suggestive of detrusor over-
activity, which is a urodynamics 
term applying to involuntary rises 
in detrusor pressure during filling. 
These may be associated with ur-
ge and/or leakage of urine. When 
detrusor overactivity is present, 
one should document the number of 
contractions, the volume at which 
these contractions occur, the amp-
litudes of the contraction, whether 
the contractions were spontaneous 
or provoked, and whether or not the 
patient could suppress the contrac-
tions. A compliance assessment is 
performed (see above). Capacity is 
reported as the maximum cysto-
metric capacity and is the bladder 
volume at the end of filling CMG 
when the patient has a strong sense 
of urgency, they cannot delay voi-
ding any longer, and are given per-
mission to void. Following this, the 
pressure-flow study is performed to 

determine bladder contractility and 
uroflow. The determination of blad-
der outlet obstruction is based on 
the maximum flow rate and detru-
sor pressure at maximum flow. It is 
also useful to document the flow 
pattern, the volume voided, the 
presence or absence of abdominal 
straining, and post-void residual 
urine. 

Clear and accurate reporting is 
important to insuring urodynamic 
quality. The previously defined 
urodynamic questions should be 
answered in the report. In additi-
on, a standardized report utilizing 
standardized terminology should 
be completed. A template can be 
utilized to ensure completeness.

According to the ICS standards, a 
quality urodynamics investigation 
should be performed interactively 
with the patient, and the dialogue 
must assure that the symptoms ha-
ve been reproduced during the stu-
dy. In addition, artifacts should be 
avoided and if they occur they are 
to be corrected immediately. Thus, 
for these basic standards to be met, 
it seems intuitive that all urody-
namic investigators have requisite 
technical and interactive proficien-
cy to insure urodynamics quality. 
The recommendations for urody-
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namics quality are largely based 
on formulating the urodynamics 
question, rigidly defi ned technique, 
and vigilant monitoring to insure 
accurate measurement. These me-
trics are attainable, but the evidence 
is convincing that urodynamics 
technique and interpretation varies 
widely – even among those clear-
ly defi ned within the scope of good 
urodynamic practice. Regrettably, 
the widespread practice of perfor-
ming quality urodynamics studies 
adhering to the technical principles 
of the ISC Standardization Commit-
tees of Urodynamics Best Practices 
and Terminology is not being rea-
lized. Most urodynamic teaching is 
in the form of classroom didactics, 
and trainees are fortunate if they 
can obtain time to simply observe 
urodynamics testing. In the United 
States, most urology and gynecology 
residents complete training without 
performing 1 urodynamic proce-
dure.1 A similar situation exists in 
the UK as over 50% of the clini-
cians performing urodynamics felt 
that their training was inadequate.2 
Despite these disclosures of inade-
quate experience, the number of 
urodynamics procedures performed 
by American urologists is increa-
sing exponentially as determined 
by a review of case logs submitted 
for board certifi cation.3,4 This in-
crease in utilization is occurring 
despite an absence of quality data, 
which objectively demonstrates the 
optimal use of these studies. This is 
problematic, as we will never deter-
mine the appropriate application of 
urodynamic testing in the presence 
of widespread lapses in urodynamic 
quality. As leaders in this fi eld, we 
must acknowledge these problems 
and take aggressive steps to improve 
urodynamic quality for the benefi t 
of our patients. Thus, it is up to us 

to raise awareness of this important 
problem and institute steps to correct 
it. We have migrated away from tea-
ching the technique and standards of 
good urodynamic practice. It seems 
we have transitioned to teaching 
urodynamic fi ndings in the context 
of various disease states. The initial 
step is to enhance the educational 
experience and develop educatio-
nal programs focused on teaching 
urodynamics. These programs must 
encompass: best practices, the tech-
nical aspects of the study, proper 
interpretation, and troubleshooting. 
In addition, profi ciency assessment 
should become a standard for uro-
dynamics testing. The compelling 
question: How do we achieve these 
goals for clinicians performing uro-
dynamics? 

Fortunately we have a number of 
tools already in place and in deve-
lopment. As mentioned, the ICS stan-
dardization documents serve as cor-
nerstone references; however, they 
do not provide practical experience. 
It seems clear, that we must introdu-
ce practical experience to enhance 
the learning of clinicians in formu-
lating, performing, interpreting and 
reporting urodynamics studies. A 
variety of urodynamics workshops 
exist for clinicians to advance their 
experience. The most notable is the 
ICS workshop in urodynamics, and 
it provides comprehensive, concent-
rated instruction in urodynamics. Its 
content and approach conform to the 
current published recommendations 
of the ICS, and it provides at least 18 
contact hours of instruction.  The 
training includes the principles and 
techniques of urodynamics in cli-
nical practice. Participants receive 
ample study materials, and they are 
encouraged to submit UDS studies 
for further interpretation. Unfortu-
nately, these courses are time-con-
suming and expensive. This limits 
the number of clinicians who can 

participate, and may be impractical 
to implement on a widespread basis. 
The need for this type of urodyna-
mic instruction is evident, as urody-
namics courses are consistently the 
most frequently attended at the Ame-
rican Urologic Association Annual 
Meeting. A potential avenue to teach 
and disseminate the ICS Guidelines 
and best practices of urodynamics 
is via the internet and simulation. 
Urodynamics is a computer-based 
technology, which lends itself to this 

mode to teaching. Many clinicians 
are taught the technical aspects of 
catheterization during procedural 
aspects of training. Thus, either DVD 
or internet educational programs 
should easily serve as platforms to 
teach urodynamics. To date, the ICS 
guidelines, ICS terminology, and 
the American Urologic Association 
Core Curriculum are all completed. 
The European Union and the AUA 
are currently drafting guidelines 
regarding the use of urodynamics. 
Lastly, SUFU has participated in the 
development of the Urology Curri-
culum for Urodynamics Residents 
(UCUR), which will be a DVD-based 
educational platform focused on de-
veloping the urodynamic questions 
and performing a technically sound, 
quality study. These important ini-
tiatives may serve as a platform to 
create a program that will teach and 
test urodynamics. While DVD-based 
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or internet programs offer a portable 
platform that will reach clinicians 
practicing urodynamics, we must 
strive for a higher standard – robust 
profi ciency testing. To achieve these 
means, the use of simulation techno-
logy should be explored. 'Urodyna-
mics simulation' may encompass the 
urodynamics core curriculum (es-
tablished through the above sources) 
in a standardized program. It may 
be applicable of minimal expense to 
all clinicians. Most importantly, it 

may serve as a platform for profi ci-
ency testing – which should become 
a standard for all 'urodynamicists'.

There is evidence to suggest that 
training directors desire simulation 
to enhance the training experience 
of their residents. In urology, tran-
surethral surgery, laparoscopy, ure-
teroscopy all are amenable to simu-
lation technology. These have been 
embraced by program directors and 
also third-party vendors who desire 
clinicians to gain as much profi ci-
ency as possible apart from actual 
patients.5 There are several types of 
medical simulators (Fig. 2). The tech-
nology can be very basic (peg boards) 
to highly advanced (3D virtual rea-
lity). Urodynamics simulation would 
require a high quality, intuitive com-
puter interface. This would be consi-
dered a High-Fidelity (non-biologic) 
simulator, and this would be of mo-
dest expense to construct.6 Because 
advanced haptic feedback would not 
be required, virtual reality techno-
logy would not be necessary. Thus, a 
curriculum and teaching instrument 

can be developed in the form of a 
urodynamics 'simulation program'. 
This will facilitate instruction and 
most importantly testing in the form 
of urodynamic technique, trouble-
shooting, interpretation and repor-
ting. Organized organizations, such 
as ICS, devoted to the advancement 
of the treatment of lower urinary 
tract disorders should explore this 
potential technology. These applica-
tions must be balanced in the con-
text of its limitations, which include: 

costly application, lack of uniform 
urodynamics standardization, and a 
paucity of quality data that demons-
trates that simulation does not actu-
ally improve outcomes. Many would 
agree that simulation provides abi-
lity for the student to practice basic 
skills, which improves confi dence 
in mastering complex techniques. 
However it will always be important 
to recognize that simulation does 
not teach judgement or professio-
nalism. Clinical instruction will al-
ways be needed to create the com-
petent urodynamicist at a cognitive 
and manual level. W
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TÜBINGEN – The urethra can be 
reconstructed by self-healing after 
surgery (urethrotomy, excision, 
reanastomosis) or by transplanta-
tion of free grafts (e. g. buccal mu-
cosa). In recent years, tissue engi-
neering has become a promising 
technique for the reconstruction 
of the lower urinary tract.

The methods of tissue enginee-
ring aim to develop biological 

structures to restore, maintain, or 
improve functions of mammalian 
tissue. There are two main objec-
tives regarding tissue engineering 

in reconstructive urology: (1) to 
provide the surgeon with autolo-
gous tissue for urogenital recons-
tructive purposes and (2) to create 
the framework for experimental 
investigations to better understand 
the structure and function of the 
tissues involved. Basic techniques 
for tissue engineering of the lower 
urinary tract are the isolation of 

urothelial cells, primary cell cul-
ture, and expansion of urothelial 
cells. Monolayered urothelial cell 
cultures are then stratified to obta-
in matrix-free urothelial tissue or 
seeded on biodegradable matrices. 
Implantation of such engineered 
tissue equivalents might be an op-
tion for urethral and ureteral re-
construction especially in patients 
for whom autologous grafts are not 
available. Suitable matrices have to 
be biocompatible, induce tissue re-
generation, and must be subject to 
rapid degradation in vivo. Aim of 
the study was to prove adherence, 

viability, and growth pattern of 
human urothelial cells seeded on a 
new factory-made bovine collagen 
I-based matrix.

Materials and methods

Ureter tissue specimens were 
obtained from adult patients un-
dergoing open tumor surgery fol-
lowing informed consent according 
to the ethics committee approval 
(project number 100/2006V). Uro-
thelial cells were isolated and cul-
tivated in complete keratinocyte 
serum-free medium (KSFMc). Sub-
confluent monolayers in culture 
passage four were detached with 
trypsin/EDTA, labeled with the red 
fluorescent cell linker PKH26, see-
ded on the collagen matrix, and 
cultivated in KSFMc. As control, 
cells were seeded on standard plas-
tic surface. The growing urothelial 

cultures were examined micros-
copically up to culture day three. 
Cell adherence was in-
directly ascertained by 
counting non-adherent 
cells in the culture su-
pernatant. Growth be-
havior was studied by 
phase contrast micros-
copy and cryosections 
of the populated ma-
trix. Viability of human 
urothelial cells seeded 
on the collagen matrix 
was analyzed with the 
WST-1 assay.

Results

Human urothelial cells grown 
on the collagen matrix were as ho-
mogeneously spread as cells seeded 
on standard plastic surface (Fig. 1, 
Fig. 2). At day one after seeding 
the fraction of non-adherent hu-
man urothelial cells was slightly 
increased (2.2%) compared to the 
controls (0.3%), whereas at day 3 
both groups revealed similar rates 
(0.4% and 0.3%, respectively, Fig. 
3). Viability of human urothelial 
cells growing on the matrix reve-
aled 111% of the control group at 
day three (Fig. 4). The cell-matrix 

constructs could be easily detached 
from the culture dish and were ma-

nageable with surgical in-
struments.

Although surgical tech-
niques for urological re-
construction have advan-
ced considerably in recent 
years, the quest for the ide-
al substitute for sustained 
urothelial regeneration 
continues. Tissue-engi-
neered autologous uro-
thelial transplants might 
expand the reconstructive  

toolbox. Direct application of tis-
sue-engineered autologous urothe-
lial transplants could replace flaps 
in open urethral surgery and might  
be used in endoscopic urethroplas-
ty.

Concluding message

In the last years urothelial cell 
culture has become a routine labo-
ratory technique. There is suffici-
ent cellular output after isolation 
and propagation to seed cells as 
single cell suspensions on biode-
gradable matrices for the cons-
truction of cell-matrix implants. 
In this study, a good in vitro bio-
compatibility of the new bovine 

collagen I-based matrix was de-
monstrated. We conclude that the 
matrix might be well suitable for 
construction of urothelial cell-ma-
trix implants for reconstructive 
surgery of the lower urinary tract. 
Further experiments with urothe-
lial multilayers established from 
bladder washings and grown on 
the collagen-based matrix will be 
performed. Especially, tissue-en-
gineered urothelial implants will 
be characterized by epithelial cell 
markers. The outcome of the im-
plants will be investigated in an 
animal model. W
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SWANSEA – The biggest question 
regarding the optimal technique 
for bladder botulinum toxin in-
jection is whether or not to include 
the trigone.

The known increased density of 
sensory receptors in the trigone 

offers it as an attractive site for the 
injection in the treatment of idio-
pathic detrusor overactivity (IDO).  
However, injecting the trigone, is 
traditionally avoided as it may be 
painful, and cause ureteric reflux 
or stress incontinence if injected 
too close to the bladder neck.  The 
aim of this double blind, placebo 
controlled, randomised, cross over 
study was to assess the feasibility, 
efficacy and morbidity of TRIGONE 
SPECIFIC injections of botulinum 
toxin type B (neurobloc) compared 
to placebo as a treatment for IDO 

refractory to conservative thera-
pies.  

Materials and methods

Patients with urodynamically 
proven IDO, refractory to at least 2 
anticholinergic therapies, were ran-
domised and given trigone specific 
injections with either Botulinum 
Toxin Type B (BTX B) 5000units 
(chosen deliberately for its known 
short duration of action) or place-
bo (normal saline).  After 10 weeks 
they were crossed over to receive 
the other treatment.  All injections 
were administered using the same 
anaesthetic method for each pati-
ent.  1ml of either placebo or BTX 
B was injected, using a rigid cys-
toscope, into 3 sites on the trigone 
only.  Randomisation was computer 
generated, and patients, practitio-

ners and assessors were blinded to 
the treatment given. 3 day diaries 
measured urinary frequency, in-
continence episodes, mean functio-
nal capacity, nocturia and pad usa-
ge at baseline and 2 and 10 weeks 

post each injection.  Quality of life 
(as assessed by the King’s Health 
Questionnaire and UDI-6) was also 
assessed at baseline and 2 and 10 
weeks post each injection.  

Assuming an 80% improvement 

with BTX B and a 30% improvement 
with placebo, 20 patients would be 
required in each group to detect this 
difference with 80% power (alpha = 
0.05).  As this is a crossover study 
20 patients were required in total.  

Results

20 patients with IDO proven on 
urodynamics were recruited into 
the study (19 female and 1 male).  

The following table summarises 
the results from the voiding dia-
ries.

Mean UDI-6 score improved 
from 1.87 at baseline to 1.39 two 
weeks after trigonal BTX B injec-
tion (p=0.02) but this significant 
improvement was lost by week 10.  
Mean UDI-6 score was 1.65 two 

Treating patients with idiopathic detrusor overactivity
A double blind, placebo controlled, randomised, cross over study of trigone specific injections of Botulinum toxin B

continued on page 14

Fig. 2: Cryostat section of urothe-
lial-matrix construct on culture 
day three. PKH26 labeled urothelial 
cells red, cell nuclei blue.

Fig. 1: PKH26-labeled human urothelial cells seeded on standard plastic 
surface (left) and collagen matrix (right). PKH26 labeled urothelial cells red.

Fig. 3 Amount of non-adherent cells counted in the 
supernatant of urothelial cultures grown on standard 
plastic surface (control) and on the collagen matrix.

Fig. 4 WST-1 assay for metabolic activity of human 
urothelial cells seeded on standard plastic surface and 
collagen matrix.
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Fig. 1: King‘s Health Questionaire scores at baseline 2 weeks post intratri-
gonal BTX B/placebo injection
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weeks after injection of placebo in-
to the trigone (p=0.06).  

The following graph illustrates 
the results of the King’s Health 

Questionnaires at baseline and 2 
weeks post trigonal injection of 
BTX B or placebo.  There was sig-
nificant improvement in 6 domains 
following trigone specific BTX B in-
jection. Following 40 injections, 22 

patients complained of pain on day 
one post injection, with a mean pain 
score of 1.95/10.  Interestingly, there 
was similar rates of muscle weak-
ness and flu-like illness in both the 
placebo and the BTX B group. Other 

adverse events recorded were uri-
nary retention, urinary tract infec-
tion, and haematuria.  Episodes of 
these events were similar in both 
the BTX B and placebo groups. All 
adverse events were self limiting.

Interpretation of results

Trigone specific injection of 
BTX B gives significant improve-
ments in most measured outcomes 
at 2 weeks when compared to pla-

cebo, without significant adverse 
events.  These effects have worn off 
by week 10, reflecting the known 
short duration of action of BTX B.  
There was minimal change in the 
measured parameters following tri-
gone specific placebo injection.  This  
finding justifies further investiga-
tion of the clinical utility of BTX A 
in trigone specific or trigone inclu-
sive, compared to trigone sparing 
injections.

Concluding message

Whilst being short acting, TRI-
GONE SPECIFIC injection of botuli-
num toxin B improves the symptoms 
of idiopathic detrusor overactivity 
without apparent serious risk. W
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BIRMINGHAM – Although severe 
incontinence is temporary for 
most men after radical prostatec-
tomy, persistent incontinence is 
not uncommon and has significant 
impact on quality of life.

While perio-
perative pel-

vic floor muscle 
training has been 
shown in sever-
al high-quality 
randomized, con-
trolled studies to 
improve post-ope-
rative recovery of 
continence, there 
have been no ran-
domized trials of 
non-surgical thera-
py for post-prostatectomy incont-
inence persisting for more than 1 
year after surgery. The roles of the 
technologies of biofeedback and 
pelvic floor electrical stimulation 
as adjuncts to electrical stimulation 
remain to be defined.

Aim of study

The aim of this study was to 
evaluate the effectiveness of con-
servative therapies for persistent 
post-prostatectomy incontinence 

by comparing a behavio-
ral therapy program with 
and without biofeedback 
and pelvic floor electrical 
stimulation to a no-treat-
ment control condition. 

Design

This study was a ran-
domized controlled tri-
al of behavioral therapy 
with and without bio-
feedback and pelvic floor 
electrical stimulation for 

incontinence persisting 1 year or 
more after prostatectomy.  Between 
January 2003 and March 2008, 
volunteers from a University me-
dical center and 2 Veterans Affairs 
medical centers were stratified by 
site and by type and frequency of 

incontinence and randomized to 8 
weeks of:
1)  Behavioral therapy (pelvic floor 

muscle exercises & bladder cont-
rol strategies) 

2)  Behavioral therapy with in-of-
fice, computer-assisted, dual-
channel biofeedback and daily 
home pelvic floor electrical sti-
mulation at 20 Hz, pulse width 1 
msec, current up to 100 mÅ, 

3)  No treatment control (delayed 
treatment). 

Outcome measures:
• 1-week bladder diary
•  Expanded Prostate Index Com-

posite (EPIC)
•  Patient’s Global Perception of 

Improvement
•  AUA Symptom Index Quality 

of Life Question

Results

208 Men were randomized, and 
of these 173 (83 %) completed 8 
weeks of treatment and were fol-

lowed for 1 year. There were no 
group differences in attrition and 
no difference between completers 
and non-completers on the baseline 
variables. The results presented are 
based on the completer’s analysis.

Characteristics of the  
Participants:

•  Age: 51-84 years of age (mean 
67 years)

•  Race: 26% African American, 
72% white, 2% other

•  Type of Incontinence: 44% 
stress incontinence, 2% urge 
incontinence, and 54% mixed 
stress and urge

•  Time Since Prostatectomy: 1 
to 17 years post-prostatectomy 
(mean = 4 years) 

The main outcome was accidents 
per week as recorded on bladder di-
ary. See figure. Other outcomes are 
summarized in the Table.

Conclusions

§ Behavioral therapy (pelvic floor 
muscle exercises and bladder control 

strategies) is effective for post-pros-
tatectomy incontinence persisting 
more than 1 year after surgery. The 
effectiveness is durable to 1 year 
following treatment. 

§ In-office, computer-assisted, 
dual-channel biofeedback and home 
pelvic floor electrical stimulation 
did not increase the effectiveness of 
the behavioral therapy.

§ Behavioral therapy should be 
offered as a first line treatment to 
men with urinary incontinence per-
sisting after radical prostatectomy, 
since it can yield significant durab-
le improvement in incontinence and 
quality of life, even years after the 
prostatectomy. W

Authors: 
Patricia S. Goode, Kathryn Burgio, Olivio 
Clay, David Roth, Theodore Johnson II, 
Jeffrey Burkhardt, Muta Issa, L. Keith Lloyd 
Departement of Urology, University of 
Alabama, Birmingham, USA 
e-mail: pgoode@uab.edu

Session 9 (Poster) - Male Incontinence, 
Thursday 1st October, 16:00-17:30, 
Hall C

Persistent post prostatectomy incontinence
Behavioral therapy with or without biofeedback and pelvic floor electrical stimulation

g
O

O
D

e 
(3

)

Patricia S. Goode

Fig. 1: Accidents per Week on Bladder Diary

Behavior Behavior +
BF & STIM

Control p-value

Percent Improvement in accidents on Bladder Diary
[n= 173], mean (std)
Change in accidents/ week

61% (39)

27 to 12

65% (39)

25 to 10

29% (58)

25 to 21

<.0001

Change in ePIC Urinary Domain
[n= 172], mean (std)
Change in ePIC Urinary Domain

12 (10)
 
66 to 77

8 (9)

69 to 78

3 (8)

64 to 67

<.0001

Change in ePIC Incontinence Subscale    [n= 172], mean (std)
Change in ePIC Incont. Subscale

13 (15)

42 to 55

12 (14)

44 to 56

3 (12)

39 to 42

<.0001

Patient Perception of Improvement: “Overall leakage is better or much better” vs. “Same, 
worse or much worse” ( n=171)     

52/58 (90%) 48/53 (91%) 6/60 (10%) <.0001

aUa-SI QOl:  “If you were to spend the rest of your life with your urinary problem the way 
it is now, how would you feel about that?”  [n=168], n, (%)
           Delighted
           Pleased
           Mostly satisfied
           Mixed
           Mostly dissatisfied
           Unhappy
           Terrible 

2   (3%)
11 (19%)
14 (24%)
15 (26%)
9 (16%)
6 (10%)
1   (2%)

3   (6%)
7 (13%)
13 (25%)
19 (36%)
3   (6%)
6 (11%)
2   (4%)

0   (0%)
0   (0%)
8 (14%)
17 (30%)
14 (25%)
14 (25%)
4   (7%)

.0041

BF = biofeedback; STIM = pelvic floor electrical stimulation, ePIC = expanded Prostate Cancer Index Composite; aUa-SI QOl = american Urologic association Symptoms 
Index Quality of life Question

Parameter Botulinum toxin B 
(p value Vs baseline)

Placebo 
(p value Vs baseline)

p value 
BTX B Vs placebo

Mean Voids / 24 hrs:
 Baseline
 2 weeks
              10 weeks

11.5
9.65 (0.009)
9.46 (0.013)

11.5
10.2 (0.17)
 9.76 (0.02)

0.008
0.35

Incontinence episodes /24 hrs: Baseline
 2 weeks
              10 weeks

5.5
3.12 (0.0001)
4.19 (0.02)

5.5
4.17 (0.006)
4.25 (0.02)

0.03
0.28

Mean functional capacity: Baseline
 2 weeks
              10 weeks

350
386 (0.03)
357 (0.46)

350
359 (0.10)
364 (0.13)

0.35
0.40

Nocturia:
 Baseline
 2 weeks
              10 weeks

1.9
1.62 (0.08)
1.49 (0.04)

1.9
1.98 (0.41)
1.89 (0.23)

0.14
0.45

Pads used:
 Baseline
 2 weeks
              10 weeks

3.75
2.33 (0.0004)
2.88 (0.001)

3.75
3.52 (0.29)
3.82 (1)

0.03
0.27

Table 1: Results of voiding diaries at baseline, 2 and 10 weeks post BTX B and placebo trigone specific injection.  
p value is determined by 1 tailed student t-test.

M
O

O
Re

 (3
)

Katie Moore



ICS Congress Newsletter 2 Page 1�San Francisco, 29. September – 3. October 2009

SYDNEY – Childbirth-related 
tears of the puborectalis muscle 
(‘avulsion’)1,2 are likely to be an 
etiological factor for female pelvic 
organ prolapse3, especially cysto-
cele and uterine prolapse.4

To determine whether such tears 
are a risk factor for prolapse re-

currence we undertook a long-term 
audit of anterior colporrhaphy.

Materials and methods

Between 1.1.2002 and 31.12.2005 
a total of 242 traditional anterior 
colporrhaphy procedures had been 
performed by 7 different surgeons 
at Nepean Hospital, Sydney. We in-
vited these patients for follow-up 
including clinical assessment and 
4D-translabial-ultrasound (US).5 
All participants gave written in-
formed consent, and ethics appro-
val had been obtained. US volume 
data was stored and subsequently 
analysed, blinded against clinical 
data. An avulsion was diagnosed 

on tomographic ultrasound (TUI)6, 
if at least 2 out of three slices ob-
tained at the level of the plane of 
minimal hiatal dimensions and 

immediately above were abnormal 
on one side. Overall diagnosis and 
TUI score as explanatory parame-
ters were tested against the out-
come parameters of a) symptoms of 
prolapse, b) significant cystocele ≥ 
grade 2 on ICS POP-Q, and c) sig-
nificant cystocele on US (leading 
edge of the bladder ≥ 10 mm below 
the symphysis pubis on maximal 
Valsalva).

Results

Of 242 eligible pa-
tients we were able to 
contact 171 women 
(71 %), of whom 91 
agreed to attend 
(53 %). Eight patients 
were excluded due to 
later surgery affecting 
the anterior vaginal 
wall (n=5) or because 
they had not undergone an anteri-
or colporrhaphy. One other patient 
suffering from an incidentally dis-
covered urethral diverticulum was 

also excluded, leaving 83. All ana-
lysis relates to this dataset. Mean 
age at assessment was 61 (34-86), 
mean follow-up interval was 4.5 

(3-6.4) years. 35 women had also 
undergone a vaginal hysterectomy, 
41 a posterior repair, and 12 a subu-
rethral sling. Mean BMI was 28.4 
(18-45). Median vaginal parity was 
3 (1-9), and 24 (29 %) reported a 
previous hysterectomy. Of 83 wo-
men, 54 (65 %) were satisfied with 
the outcome, and 59 (71 %) felt im-
proved or cured. Symptoms of re-

current prolapse were 
reported by 24 (29 %). 
On clinical exami-
nation the mean for 
point Ba was –1 (ran-
ge, -3 to 6). In 33 cases 
(40 %) we diagnosed 
a recurrent cystocele 
(ICS POP-Q stage 2 
or higher). There was 
one uterine prolapse 
(stage 2+), three ente-
roceles and 22 recto-
celes (27 %). In total, 

we found a prolapse of stage 2 or 
higher in 45 women (54 %). 

In total, 34 (41 %) women were 
found to have a significant cysto-
cele on US (leading edge ≥ 10 mm 
below the symphysis pubis). Le-
vator avulsion was detected in 28 
women (34 %). It was more com-
monly found on the right (n=24) 
than the left (n=15), was unilate-
ral in 17 (21 %) and bilateral in 11 
(13 %). The median TUI score was 2 
(range, 0-16). There was no associ-
ation between recurrent symptoms 
of prolapse, patient satisfaction or 
subjective cure/ improvement and 
objective prolapse (p= 0.34, p= 0.59 
and p= 0.64). 

A significant cystocele was 
detected on US in 23/ 29 women 
with avulsion (79 %), and in 11/54 
(20 %) of those without (p< 0.001). 
This equates to a relative risk of 3.9 
(CI 2.4-5.8). Similar figures were 
obtained on clinical examination: 
of 54 women without avulsion, 13 

(24 %) had a cystocele stage 2 or 
higher, whereas this was the case 
for 69 % of those with avulsion 
(20/29). Table 1 shows relative risks 
for recurrence. TUI scores were 
higher in women with a significant 
cystocele seen on US (7.7 vs. 2.5, P< 
0.001) or on clinical examination 

(3 vs. 7, p= 0.002), but there was 
no association between prolapse 
symptoms and avulsion.

Discussion

Cystocele recurrence after tra-
ditional anterior colporrhaphy is 
common at follow-up after 3-6 
years. In this series we detected 
a recurrent cystocele in 40 % on 
clinical examination, and in 41 
% on ultrasound. Recurrence was 
strongly associated with levator 
trauma. The relative risk of pro-
lapse recurrence in women with 
avulsion was 3.9 (CI 2.4-5.8) when 
ultrasound criteria of recurrent 
cystocele were used, and 2.9 (CI 
1.7-4.5) when using the criterion 
of a stage 2+ cystocele on ICS POP-
Q assessment. Patient satisfaction 
was relatively low at 65 %, even 
though recurrent prolapse often 
was asymptomatic. Prolapse symp-
toms were not associated with 
avulsion, probably because of the 
confounding effect of prolapse in 
other compartments. Rectoceles 
were common (stage 2+ in 27 % 

or all women), and this condition 
is known not to be associated with 
avulsion.

Conclusion

In conclusion, levator avulsion 
carries a relative risk of 3-4 for 

cystocele recurrence after anterior 
colporrhaphy. Levator assessment 
can identify patients at high risk 
of recurrence and may be useful as 
a selection criterion prior to mesh 
implantation. W
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Do tears increase the risk of prolapse recurrence?
Assessment of levator identifies patients at high risk after pelvic floor surgery

TORONTO – Sacral neuromodula-
tion is a relatively new technique 
which has been proven to be an 
effective treatment modality for 
voiding dysfunction refractory to 
conservative and medical treat-
ment.

In 1997 and 1999, the U.S. Food 
and Drug Administration has 

approved, the InterStim® devise 
(Medtronic, Minneapolis, Minn), 
for refractory urge urinary incon-
tinence, urinary frequency and ur-
gency, and non obstructive urinary 
retention respectively. 

The procedure carried out initi-
ally as screening test, percutaneous 
nerve evaluation (PNE), then per-
manent implantation for respondent 
patients. Since its introduction, se-
veral modifications in the techno-
logy have lead to changes in the 

surgical technique and subsequent-
ly reducing the system related com-
plications. Despite all modifications 
failures of the implanted 
system and loss of its ef-
ficacy without determi-
ned mechanical causes 
have been occurring. 
This study was sought to 
determine the associati-
on between stimulation 
parameters at the time 
of implantation and the 
loss of neurostimulation 
efficacy over long-term 
follow-up.

 Materials and Methods

Between 2002-2007 we had 120 
patients who underwent sacral neu-
romodulation for voiding dysfunc-
tion using InterStim ®, of which, 14  

patients (11.6 %) were permanently 
explanted due to pain (5/14) and 
loss of efficacy (9/14). We retrospec-

tively reviewed the 
charts of patients 
who were explan-
ted due to lack of 
efficacy, and com-
pared their voiding 
behaviour (voided 
volume/void) and 
stimulation para-
meters (amplitude 
and impedance) to 
a group of 12 posi-
tive responders who 
were well-matched 

for sex, age, duration of symptoms, 
waiting period for implant and 
duration of implantation. Prior to 
implantation, all patients were re-
quired to pass a PNE-screening-test 
that showed >50 % improvement in 

voiding parameters over a 1-week 
period.  A 2-tailed t-test was used 
to determine differences in voiding 
parameters and stimulation para-
meters between both groups. The 
significance was set at p<0.05.

Results

All 9 patients who had loss of ef-
ficacy were females, mean age was 
47.31 ± 14.42 years, 6 patients (67 
%) were implanted for urgency/fre-
quency symptoms, and 3 patients 
(33 %) were implanted for urinary 
retention. The duration of stimu-
lation was 3.87 ± 2.72 years, the 
duration of symptoms was 5.32±1.5 
years, and the waiting period for 
implantation was 2.9 ± 0.63 years.

 Comparison was done to 12 fe-
male patients, mean age was 45.28 
± 11.89 years, 7 patients (58 %) were 

implanted for urgency/frequency 
symptoms, and 5 patients (42 %) 
were implanted for urinary retenti-
on. The duration of stimulation was 
4.53 ± 1.06 years, the duration of 
symptoms was 5.24 ± 1.42 years, 
and the waiting period for implant 
was 2.6 ± 0.8 years. All patients 
had their implantable pulse gene-
rator implanted at the upper gluteal 
area, and tined leads were used for 
all patients. Improvement in voided 
volume/void in the urge/frequency 
patients was significantly lower in 
the explanted group due to loss of 
efficacy (43.6 ± 3.2 ml) than non-
explanted group (75.2 ± 11.37 ml) 
(p=0.028). The base line amplitu-
de levels in patients who lost the 
efficacy were significantly higher 
than non-explanted group (2.08 ± 

Association between stimulation parameters
Implantation of sacral nerve stimulator and explantation after successful implantation

continued on page 16
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Fig. 1: Left- sided avulsion of the puborectalis on TUI (right) in a patient 
with symptomatic recurrent cystocele as seen in the midsagittal plane 
(left) 6 years after vaginal hysterectomy and anterior colporrhaphy. There 
also is a rectocele. S= symphysis pubis, B=bladder, R= rectocele, A= anal 
canal.

 Clinical cystocele Cystocele to >= 10 mm below 

 Stage 2+ ICS POP-Q the symphysis on US

No avulsion 1 1

Unilat. avulsion (n=17) RR 2.9 (1.7-4.4) RR 3.8 (2.1- 5.5)

Bilat. avulsion (n=12) RR 2.8 (1.4-4.3) RR 4.1 (2.2-5.4)

Table 1: Relative risks (Confidence Intervals) for clinical and sonographic 
recurrence of significant cystocele in women with avulsion. US= transla-
bial ultrasound
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SAO PAOLO – Slings have been 
used to treat PRPUI in many peo-
ple suffering from this condition; 
particularly those seeking less ex-
pensive and simpler options than 
an artificial sphincter.

Slings have proven efficacy in 
the short-term but many con-

tinent patients after a sling pro-
cedure present with recurrence of 
incontinence after some months. 
Adjustable slings were developed 
to permit postoperative modifi-
cation of sling tension leading to  
the recovery of continence in some 
cases;  as well as to reduce the ten-
sion in the slings in cases of post-
operative urinary retention. One of 
the major concerns in using slings 
in men was bladder perforation.  
Patients with removal of the prosta-
te can have the bladder very close to 
pubic bone making careful cystos-
copy obligatory in this surgery.

The Argus system comprises a 
4.2x2.6x0.9 cm thick silicone foam 
pad for soft bulbar urethral com-
pression (Fig. 1). This pad is atta-

ched to the silicone cone columns 
that, after being passed with need-
les from the perineum to the abdo-
minal wall, are adjusted with silico-
ne washers to regulate and keep the 
desired tension against the urethra. 
The pad and washers are radio-opa-
que, which allows their position to 
be assessed during follow-up. 

The Argus-T® uses the same 
sling pad placed and fixed through 
the transobturator foramen. The 
surgical approach consists of a 
perineal midline incision and dis-
section of bulbous urethra along 
with the bulbospongiousus muscle. 
The dissection continues in order to 
identify the penile crus bilaterally. 
A one centimeter incision is made 
bilaterally 3 cm bellow the inserti-
on of the major aductor muscle. An 
special needle (Fig. 2) is inserted in 
this incision through the obturator 
foramen towards the region lateral 
to the dissected urethra and beneath 
the penile crus and the ischipubic 
ramus. The sling end is attached to 
this needle and withdrawn through 
the foramen bilaterally (Fig. 3). The 

ends of the sling are fixed in the 
subcutaneous tissue using an ad-
justable silicone whashers to per-
mit late postoperative adjustments 
if necessary. 

We evaluated the efficacy and 
safety of Argus-T® to treat post 
prostatectomy urinary due to 
sphincter deficiency in 37 patients 
at 5 centers in 3 countries. Of the 
37 patients, 30 had undergone radi-
cal prostatectomy and 7 adenomec-
tomy. Mean age was 69 years. Preo-
perative and postoperative evalua-
tion included pad weights, Quality 
of Life evaluation (QoL) using a vi-
sual analogue scale (VAS) as well 
as the International Consultation 
on Incontinence Questionaire – 
Short Form (ICIQ-SF). All patients 
underwent preoperative urodyna-
mic evaluation. Follow-up ranged 
from 7 to 19 months (mean = 10 
months).

There was a significant reduction 
in incontinence as expressed by the 
pad weight, decreasing from a me-
an of 100 to 1500 ml/day (mean= 
750 ml) to 50 to 500 ml/day (mean= 

67.5 ml) (p < 0.001). At last follow 
up 28 patients (75.7 %) were dry or 
wearing one pad a day, 5 (13.5 %) 
improved and 4 (10.8 %) unchan-

ged. QoL improved significantly; 
the observed reduction in ICIQ-SF 
score was a reduction from 18.81 
(12 to 21) to 3.0 (p < 0.05).  QoL also 

improved as evaluated by VAS from 
8.9 to 2 (p< 0.05). 

Adjustments is order to reco-
ver continence were necessary in 
five patients (13 %). No operative 
complications were recorded. Ad-
verse events included perineal  
pain in two patients and erosion in 
one.

We concluded that Argus T® 
is a safe, effective treatment for 
PRPUI. The adjustability allows 
recovery of continence in patients 
who are dry initially but begin to 
leak again. Argus-T® may become 
a first line tool for treating PRPUI 
however longer  follow-up is ne-
cessary to confirm its efficacy and 
safety. W
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Adjustable transobturator sling for the treatment of post radical prostatectomy urinary incontinence (PRPUI)

0.35v) vs (1.27 ± 0.25v) (p=0.008). 
The amplitude difference between 
the baseline and 4 years follow-
up was significantly higher in ex-
planted group than non-explanted 
(3.1 ± 1.2v) vs (0.7 ± 1.8v) (p=0.04). 
The impedance levels in explanted 
group were significantly higher 
than non-explanted group (1032.4 
± 181 Ω) vs (590 ± 44.6 
Ω) (p=0.025).

Discussion

Loss of efficacy lea-
ding to explantation of 
the entire InterStim® 
system was reported 
to be 5.6 %. Those pa-
tients had normal im-
pedance testing levels, 
and there were no clear 
reasons to be identified 
other than disease pro-
gression, interference 
at the lead/tissue in-
terphase with impul-
se or central nervous 
system factors. (A. 

Hijaz et al 2006). Sutherland et al. 
2007 reported a long term study 
on InterStim®-therapy in one in- 
stitute authors pointed out that the 
loss of efficacy is more prevalent in 
non-tined leads compared to tined 
leads. Complications leading to ex-
plantation in our study were pain 
and loss of efficacy. There were no 
mechanical reasons to be attributed 
to the lack of efficacy after a period 

of good response. The impedance 
testing which was within normal 
range became significantly higher 
in patients who had loss off effi-
cacy. 

Also, the amplitude measure-
ments were significantly higher in 
this group of patients whether at in-
itial stimulation or during follow-
up programming sessions. These 
high amplitudes could be related to 

interference at the lead/tissue level, 
and might have progressed over ti-
me to complete loss of efficacy.

Conclusions

High stimulation parameters at 
the time of implantation may con-
tribute to loss of efficacy and ex-
plantation on the long term follow-
up. W
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Fig. 1: Foam pad for soft bulbar urethral compression Fig. 2: Special needle Fig. 3: Insertion of the Argus System in the foramen bilaterally
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SAKURA – The frontal cortex has 
been regarded the higher center 
for micturition. The reason for this 
claim is the fact that lesions in the 
frontal cortex, e.g., the prefrontal 
cortex, the medial superior/middle 
frontal gyri, the anterior cingu-
late cortex and the supplementary 
motor area, produce marked lower 
urinary tract dysfunction in hu-
mans. 

Functional neuroimaging in nor-
mal volunteers, using SPECT, 

PET and fMRI, is able to show brain 
activation in response to bladder 
fullness and urination. The activa-
ted areas strikingly overlap the le-
sions described in clinical studies. 
However, question arises what oc-
curs in the brain in between the 
onset and offset of bladder filling, 
or the onset and offset of urination. 
In order to answer this question, we 
aimed to real-time measure cortical 
activity in the frontal micturition 
area using functional near-infrared 
spectroscopy (fNIRS), in response to 
a quasi-natural, continuous bladder 
filling and urination in a sitting 
position.

Materials and methods

We recruited 9 subjects with 
informed consent. Control group 
comprised 5 subjects; one man and 
four women; mean age 61 years 
(38-70), with normal detrusor, and 
detrusor overactivity group com-
prised 4 subjects; all men; mean 
age 55 years (33-65). One of them 
also had a low compliance detrusor. 
The probe array for fNIRS is equip-
ped with 16 light emitting and 17 
detector probes, 52 channels can be 
measured simultaneously (Fig. 1). 
Concentration changes in oxy-Hb 
were calculated based on a modi-
fied Beer-Lambert approach. The 
probe array covers the area 8, 10, 
44, 46, and more anterior parts of 
the frontal cortex.

Results

In the control group, 1) slight in-
crease of oxy-Hb before first sen-
sation occurred, 2) continuous in-
crease of oxy-Hb during bladder 
filling to the point just after start 
voiding, 3) continuous decrease of 
oxy-Hb after voiding, 4) in subjects 
who were unable to urinate, oxy-Hb 
also decreased after attempting to 
void, 5) the area activated are bila-
teral, lateral, prefrontal area, parti-
cularly Brodmann’s area 8, 10 and 
46 (Fig. 2). In the detrusor overac-
tivity group, 6) increase of oxy-Hb 
before first sensation was rare and 
frontal cortical activation was weak. 
Otherwise the results were almost 
the similar with those in the control 
group.

Interpretation of results

fNIRS has some technical issues 
to be explored, e.g., it is not possib-
le for fNIRS to measure deep brain 

structures such as the basal ganglia 
and the thalamus. Spatial resolution 
of fNIRS is not superior to PET and 
SPECT, and quantification of fNIRS 
data is not completely comparable 
between subjects. Nevertheless, the 
‘mismatch’ between bladder filling 
volume and bladder sensation was 
observed during con-
tinuous bladder filling 
by fNIRS, e.g., brain 
activation started be-
fore the subjects had 
the first sensation. The 
results may indicate 
that activation in the 
prefrontal cortex is re-
lated with the bladder 
volume more than sub-
jective bladder sensati-
on. Another ‘mismatch’ 
was observed by fNIRS 
that brain activation 
subsided in subjects with unsuc-
cessful urination, where interaction 
between efferent copy (even urina-
tion was unsuccessful) and afferent 
inputs seemed not negligible. 

Concluding message

We performed real-time measure-
ment of oxy-Hb changes in the fron-
tal micturition area using fNIRS in 
response to quasi-natural, conti-
nuous bladder filling and voiding in 
a sitting position. The present stu-
dy calls for a larger study to ascer- 
tain relationship between brain and 
micturition in a natural environ-
ment. W
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Fig. 1: Head gear with the probe array for fNIRS. Upper panel: The head gear is small and light 
(hundreds of grams). Lower panel: The head gear is equipped with 16 light emitting and 17 
detector probes, and 52 channels can be measured simultaneously. 

Fig. 2: Urodynamic and fNIRS recordings (normal detrusor, urination successful).Upper panel: fNIRS recor-
ding. Lower panel: urodynamic recording. fNIRS: functional near-infrared spectroscopy, Pves: vesical (bladder) 
pressure; Pabd: abdominal (rectal) pressure; Pdiff: differential detrusor pressure = Pves - Pabd; EMG: electromy-
ography. In the storage phase, water cystometry (infusion rate of 50 ml/min) showed a normal volume at the first 
sensation of 231 ml and at the bladder capacity of 484 ml. Oxyhemoglobin (Oxy-Hb) concentration increased 
gradually during the storage phase, which started before the first sensation. In the evacuation phase, she could 
contract her bladder voluntarily. The sphincter EMG sound disappeared completely during voiding. Just after 
voiding started Oxy-Hb had its peak, then gradually returned to the baseline. The location of the peak Oxy-Hb 
increase within the probe array corresponded to Brodmann’s areas 10 and 46 of the prefrontal cortex bilaterally.
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MAASTRICHT – Stress urinary 
incontinence (SUI) is a common 
health problem with a major bur-
den on the health care system, im-
plying increasing costs to society. 

Pelvic fl oor muscle training 
(PFMT) is generally considered 

as the fi rst-line intervention for wo-
men with stress UI. It is relatively 
cheap and has hardly any adverse 
effects. Systematic reviews of ran-
domized clinical trials have shown 
that PFMT alone (or with adjunctive 
therapies) is an effective interven-
tion for women with stress UI, with 
‚cure/improvement‘ rates ranging 
from 50 % to 97 %. However, de-
fi nitions of ‘cure’ or ‘improvement’, 
as well as the populations, type 
and duration of interventions stu-
died were highly variable and the 
presence of prognostic factors may 
differ between and within these 
studies. There are still gaps in our 
knowledge on prognostic indicators 
associated with poor outcome.

For this reason we started this pro-
spective, multi-centre, cohort study 
from August 2002 until December 
2004. Data were collected among 
women with a primary or recurrent 
episode of SUI referred for physi-
otherapy intervention by general 
practitioners (GPs) or urogynaecolo-
gists. Stress UI was defi ned as invo-

luntary leakage during effort, exer-
tion or sneezing and/or coughing. 
71 physiotherapists experienced in 
women’s health, who had commen-
ted on the draft Dutch physiotherapy 
guideline on ‘Stress UI in adult wo-
men’ during its development, were 
invited to participate in this study. 
36 of the 71 eligible physiotherapists 
(51%) agreed to participate and were 
given a short training. They were 
also prepared for this study in two 
interactive educational meetings. In-
structions were given for using the 
standardized patient questionnaires, 
outcome measures and physical exa-
mination to collect patient data. The 
cohort of patients treated by these 
physiotherapists was followed from 
the initial visit to the end of physio-
therapy intervention. Physiotherapy 
intervention ended when no further 
improvement was expected.

We defi ned two primary outco-
mes: the ‘Leakage Severity’ subs-
cale of the PRAFAB-questionnaire 
(PRAFAB-Q) and the binary GPE 
score. Scores on the LS scale range 
from 3 to 12. A higher total score in-
dicates more severe condition. Reco-
very on the binary LS scale was defi -
ned as ≤ 4 points, which is almost the 
best attainable score for the items of 
frequency, amount and protection.

All 267 women included in the co-
hort completed the baseline questi-

onnaire items, PRAFAB-Q scores and 
the outcome measurements 12 weeks 
after the initiation of physiotherapy 
intervention. The mean number of 
women included per physiotherapist 
was 7.8 (SD = 2.4; min-max = 4-12). 
54 % of the women had been refe-
rred by GPs, the others by urogy-
naecologists. The median time span 
between the fi rst symptoms of stress 
UI and enrolment was 2 years (1st-
3rd IQ range = 1-10), with about 60 
% enrolling within 3 years. The ma-
jority of included women (85 %) were 
classifi ed as having stress UI and 15 
% as mixed but predominantly stress 
UI. About two-thirds of the included 
women were over 45 years of age. 
The mean baseline UI severity in 
terms of total PRAFAB-Q score was 
12.2 (SD = 2.4; min-max 8-18 points) 
while 30 % (n = 81) were classifi ed 
as having severe baseline stress UI 
(≥ 14 points on the PRAFAB-Q). The 
physiotherapists recorded a mean 
number of 9.5 sessions (SD=3.2) per 
patient. 235 (88%) patients ended 
the physiotherapy intervention wi-
thin 12 weeks (mean = 9.2 weeks). 
The remaining 32 patients ended the 
intervention within 16 weeks (me-
an = 13.6 weeks). The sessions las-
ted approximately 30 to 40 minutes. 
There were no signifi cant differences 
in mean number of sessions between 
improved and non-improved women. 

None of the patients reported adverse 
effects. About 43 % (n = 116) of the 
patients were recovered as defi ned 
on the binary LS scale, and 59 % (n 
= 158) as defi ned on the binary GPE 
score. The association between age 
as a continuous indicator and the log 
odds of poor outcome showed no as-
sociation until the age of 45, and a 
continuous linear effect above this 
age. Most of the selected prognostic 
indicators were univariately associ-
ated with a poor outcome in both the 
outcome measures.

The fi nal multivariable logis-
tic regression analyses resulted in 
12 prognostic indicators associated 
with recovery based on the binary 
LS scale (P-value ≤ 0.1), 11 of which 
were associated with a poor outcome. 
They included lower education com-
pared to those with a high education, 
mixed UI, severe stress UI, peri- and 
post-menopausal status, POP-Q stage 
III, poor outcome of physiotherapy 
intervention for a previous UI episo-
de, prolonged second stage of labour 
(> 90 minutes), BMI greater than 30, 
high psychological distress, poor 
physical health and co-morbidity.

The results of the fi nal multiva-
riable logistic regression analyses of 
factors associated with a poor out-
come on the GPE score comprised 
eight prognostic indicators, seven of 
which coincided with those found on 

the binary LS scale. Indicators as-
sociated with a poor outcome were 
severe stress UI, POP-Q stage III, 
poor outcome of physiotherapy in-
tervention for a previous UI episo-
de, three or more vaginal deliveries, 
prolonged second stage of labour (> 
90 minutes), BMI > 30, high psycho-
logical distress and poor physical 
health. Two indicators with a P-value 
≥ 0.50 were not included in the mul-
tivariable logistic regression model 
based on the binary GPE score, viz. 
co-morbidity and age.

Conclusions

This study provides consistent 
evidence of clinically meaningful 
prognostic indicators of poor short-
term outcome. These fi ndings need 
to be confi rmed by replication stu-
dies. W
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BERGEN – UI is a subjective symp-
tom that can be presented in a va-
riety of ways depending on type, 
frequency and amount of leakage. 
It can be perceived as a part of 
normal life without any negative 
impact or it can be a major physi-
cal or psychological health issue.

Many factors can affect the
development, progression 

and remission of UI, and together
they increase the complexity of the 
natural history of UI, which is not 
yet fully understood. In particular, 
the transitional state of menopau-
se in middle-aged women induces 

many hormonal changes. Reviews 
have revealed an intriguing pattern 
of an increasing prevalence by age 
reaching an early peak in midlife 
and then, after a slight decrease, a 
further steady increase among the 
elderly. Principally a decrease in 
prevalence can be due to treatment 
of UI patients, remission of existing 
UI or decreased incidence. The latter 
can be due to several mechanisms 
and factors; a true biological ef-
fect, a reduced magnitude or level 
of precipitating factors (e.g. sports 
or physical activity), an increased 
acceptance of existing symptoms as 
non-signifi cant or also an age-de-

pendent change in how women re-
spond to surveys. So far, there are 
no studies scrutinizing reason(s) of 
this change. 

In order to analyze details of the 
natural history of UI in middle age 
women, we used data from a pro-
spective cohort study with several 
follow-ups and detailed information 
about UI. The aim of this prospec-
tive cohort design study was to in-
vestigate the prevalence, incidence 
and remission patterns of UI in 
middle aged women including type 
and severity. We especially wanted 
to search for a possible prevalence 
peak, using information from the 

same group of women during seve-
ral waves of data recording. If such 
a peak was found, we wanted to de-
termine how it was infl uenced by 
changes in incidence 
and remission rates. 

The cohort was es-
tablished in 1997 ba-
sed on the Hordaland 
Health Study (HUSK). 
From the HUSK female 
source population aged 
40–44 (n=14.349), 
2.230 women consen-
ted to take part in the 
study. Postal questi-
onnaires, which were 
almost identical each 
time, have been sent 
to the participants every second 
year. In 2008 the cohort reached to 
the tenth year of follow-up with six 
waves included. The age range of the 
participants was 41-45 in the fi rst, 
and 51-55 in the sixth wave of the 
cohort. A total of 1.430 (64.1 %) wo-
men answered all six questionnaires 
and are included in the present ana-
lyses. They were sorted by age in 
different waves and in the age span 
of 41-55 years we defi ned eight age 
groups (age span of two years in fi rst 
7 groups and age 55 solely in the 
last one). An incontinence severity 
index (ISI) developed by Sandvik et 
al. was used to characterize the se-
verity of incontinence. “Continent” 

was defi ned as ISI equal to zero, all 
other women were defi ned as having 
“any UI”.  

Our study confi rms that the point 
prevalence of any UI 
in middle-aged women 
steadily increases by 
age until it reaches a 
peak in the age groups 
of 51-52 years. There 
is then a decrease in 
prevalence. We have 
found, however, the 
decrease is due to a 
combined effect of de-
creased incidence and 
increased remission 
rates. The mechanisms 
behind the decreased 

incidence, increased remission and 
thus the reduction in prevalence 
are not known, and dimensions like 
physiological changes, treatment 
effects and explanations associated 
with epidemiological methodology 
should be further investigated. W
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Fig. 1: Shows the prevalence of any UI in the eight age 
groups. The prevalence increased by age up to the sixth 
age group and then decreased in the seventh and eighth 
age group. Relative increase in prevalence rate from the 
fi rst age group to the peak was 29% (p<0.001) for any 
UI.

Fig. 2: Shows the two-year incidence and remission 
of any UI by age groups. The patterns for incidence 
and remission of any UI are very similar up to the 
sixth age group, then the curves markedly separated 
as incidence decreases and remission increases for 
the seventh and eighth age groups.
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SOUTHHAMPTON – Despite ex-
tensive investigation, in part due 
to the lack of suitable instrumen-
tation, the mechanisms by which 
pelvic fl oor muscle (PFM) training 
in women with stress urinary in-
continence (SUI) does or does not 
work are poorly understood.1

Successful conservative treat-
ment has concentrated upon 

strength training of the PFM in 
addition to adding “The Knack” 
which is a PFM contraction prior to 
and during activities that increase 
intra-abdominal pressure (IAP).3-5 
Most PFM measurement tools ha-
ve concentrated on the ability to 
measure strength of voluntary 
PFM contraction, whereas other 
qualities of PFM function may be at 
least as critical for effective treat-
ment. Further complicating our 
understanding about how and why 
PFM training reduces urine leaka-
ge is the fact that many research 
studies that report an emphasis 
on strength training also imply 
that “The Knack“ manoeuvre was 
taught at the same time.6-10

In an attempt to understand the 
therapeutic mechanisms of “The 
Knack, two studies have exami-
ned “The Knack” manoeuvre as a 
treatment approach alone, without 
concurrent strength training.11,12 
These studies suggest that “The 
Knack“ temporarily increases both 
the stiffness in the support of the 
urethra and pressure within the 
urethra, thereby resisting leakage 
during rises of IAP. 

Yet there still remains only par-
tial understanding of the how “The 
Knack“ may work and why in a pro-
portion of women it fails to show 
any reduction in leakage volume.12 
In their latest study12, twenty per-
cent of their study failed to show 
any reduction in leakage volume in 

comparison to a cough without any 
PFM pre-contraction.

The aim of this current study 
was therefore to gain greater un-
derstanding of the mechanisms of 
“The Knack“, describing the kine-
matic properties of the PF in conti-
nent and SUI women by measuring 
the displacement, velocity and ac-
celeration of the ano-rectal angle 
(ARA) and the urethra. We hypo-
thesised that during “The Knack” 
there would be less dorso-caudal 
displacement, velocity and acce-
leration of the urethra in conti-
nent women than in women with 
SUI.

Methods

With the ultrasonic transducer 
placed on the perineum in a mid 
sagittal orientation (Fig. 1a), 32 wo-
men performed “The Knack” with 
the command  “Squeeze around the 
back passage, as if you were trying 
to prevent breaking wind (fl atus); 
bring that feeling forward towards 
the urethra/pubic bone and then 
lift, as if you were elevating the 
PFM. Whilst holding this contrac-
tion, cough as hard as you can”.  
The segmentation methodology for 
the urethra13, motion tracking al-
gorithms for the pubic symphysis 
(PS) and ARA14, and inter-tester re-
liability have been reported in de-
tail elsewhere15. Displacements of 
the urethra and ARA are measured 
with respect to an orthogonal co-
ordinate system fi xed on the PS, 
parallel and vertical to the urethra 
at rest (Fig. 1b). 

When the tissues move, the coor-
dinate system will maintain its ori-
ginal position and the subsequent 
trajectory of urogenital structures 
can be measured relative to this 
fi xed axis. In order to accurate-
ly map the trajectory of the ARA 

and urethra, the apparent motion 
of the PS, created by movement of 
the transducer during the cough, 
is tracked and subtracted from 
the displacements of the ARA and 
urethra.

Results and Discussion

TP ultrasound combined with 
IPM is specifi c enough to be able to 
distinguish between a Knack and 
the cough and informs us whether 
or not there is a coordinated, effec-
tive PFM contraction, suffi ciently 
able to support the urethra during 
a cough.

In both groups, the Knack has 
three basic stages:
1.  During the active PFM con-

traction there is an initial cra-
nio-ventral displacement of 
both the ARA and urethra;  

2.  During the cough component, 
there is a dorso-caudal dis-
placement of the urethra and 
the ARA of SUI women and 
a predominately caudal dis-
placement of the ARA in con-
tinent women;

3.  On return to the resting positi-
on. The urethra of both groups 
returns to the original starting 
position, however the ARA 
of SUI women tends to rest 

in a position slightly further 
dorso-caudal and the ARA 
of continent women slightly 
more dorso-cranial than their 
original start position.

Signifi cant differences occur 
between the behaviour of both, the 
urethra and ARA of continent and 
SUI women during “The Knack. De-
composing the trajectory into the 
dorso-ventral and cranio-caudal 
components emphasised the direc-
tion specifi c differences between 
groups (Fig. 2).

Effect of “The Knack” on the Pelvic Floor
Evaluated by 2D Real Time Ultrasound and Image Processing Methods

continued on page 20

Fig. 1: (a) Mid sagittal position of transducer during transperineal (TP) imaging; (b) Typical transperineal view on an ultrasound scan with co-ordinate system placed on symphysis pubis, 
parallel and vertical to the urethra. P = posterior edge of the urethra; A= anterior edge of urethra. Reproduced with kind permission [2]

Fig. 2: Comparison of the dorso-ventral and caudo-cranial displacements of the ARA, and both edges of the 
urethra during the Knack in supine continent (n = 23; green line) and SUI (n = 9; red line) women. The shaded 
area represents the SE.
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continued from page 19

In the initial PFM component of 
“The Knack“, the ARA of the conti-
nent group had significantly more 
ventral displacement than that of 
the SUI group (p=0.02). Unlike the 
ARA of the SUI group, the conti-

nent group was able 
to maintain most 
of its ventral dis-
placement throug-
hout the cough part 
of the manoeuvre. 
Cranio-caudally the 
overall displace-
ment pattern was 
more similar but 
there were signifi-
cant differences in 
magnitude of dis-

placement. Through the cough part 
of “The Knack“, both groups lost 
much of the caudal displacement 
created by the PFM component of 
“The Knack“, although the ARA of 
the SUI group descended over twice 
the distance of the ARA of the con-
tinent group. There was also over 
twice as much displacement of the 
urethra in the SUI groups compared 
to the continent group although the 
overall urethral angles of displace-
ment were similar. In addition, the-
re was significantly more (p< 0.05) 
initial ventral displacement of the 
posterior edge of the urethra in the 
continent (0.42 ± 0.21cm) than in 
the SUI group (0.26 ± 0.14cm). The-
se results illustrate how the PFM of 
continent women are better able to 
resist the force created by the cough 

VILLEJUIF – The first delivery can 
be complicated by urinary or anal 
incontinence (UI or AI). Main sus-
pected mechanisms are a lack of 
side urethral support and ureth-
ral sphincter incompetence for UI 
and anal sphincter rupture for AI. 
While injuries are different, both 
diseases share some common risk 
factors such as age and obesity.

Obstetrical risk factors are spe-
cific to the disease as sponta-

neous vaginal delivery for UI and 
third perineal tear or instrumental 
delivery for AI. To our knowledge 
there is no analysis of these obs-
tetrical risk factors on a single po-
pulation of women after delivery. 

Our goal is to clarify which are the 
risk factors common to the urinary 
and anal incontinence and those 
specific to each incontinence. Our 
hypothesis is that if mechanisms 
of injury during vaginal childbirth 
differ for UI an AI then obstetrical 
risk factors would be specific to 
each incontinence, UI and AI, whi-
le common factors are the result of 
a congenital or acquired individual 
susceptibility (aging, neurological, 
etc.).

Materials and Methods

The study included nulliparous 
women who gave birth in 1996 in 
2 university maternities at a term 

of 37–41 weeks to a live born sing-
leton child in cephalic presentation 
and who had an up-to-date mail 
address in 2000. Data on the mo-
ther (age, height, weight) and deli-
very (epidural, second active pha-
se, mode of delivery, child weight) 
were collected at delivery. Data on 
incontinence comes from a questi-
onnaire mailed in 2000. From the 
register of birth, 1.323 primiparous 
met the inclusion criteria, for 548 
(41 %) the address was no longer 
valid and 1 had died so that only 
774 (59 %) have actually received 
the postal questionnaire. Of these, 
627 (81 %) responded and constitute 
our population. One maternity had 
a systematic policy of episiotomy, 

the other a res-
trictive policy. 
Women who an-
swered “yes” to 
“Do you have 
involuntary loss 
of urine?” were 
considered to 
have UI. Women 
who answered 
“yes” to “Do you 
have involuntary 
loss of flatus or 
stool?” were con-
sidered to have 
AI. A multino-
mial logistic re-

gression analysis was conducted to 
identify common and specific risk 
factors for each incontinence. Two 
reports about the same population 
have been previously published.

Results

The prevalence of UI was 28.9 % 
(181) and the prevalence of AI was 
13.1 % (82), 22.3 % 
(140) had only UI, 
6.5 % (41) only AI, 
and 6.5 % (41) both 
incontinences. Vari-
ables “weight of the 
first new-born mo-
re than 4kg”, “new 
birth since 1996” 
and “pregnant at 
the time of the 
questionnaire” were 
not significant and 
were excluded from 
the final model.

We found specific and distinct 
associations between obstetric risk 
factors and UI and/or AI. Risk fac-
tors significantly associated with UI 
four years after first childbirth were 
age at first childbirth, pre-existing 
UI and AI during pregnancy. On the 
other hand, risk factors significant-
ly associated with AI were length of 
the second active phase (> 20 min) 
and occurrence of a third perineal 

tear. Significant predictors of UI and 
AI (i.e., for women who had both 
UI and AI) were maternity policy, 
epidural, third perineal tear, and 
UI before first pregnancy. After ad-
justment for the variables included 
in the model as noted above, mode 
of delivery was not significantly 
associated with UI, AI, or UI and 
AI; although for all three outcomes, 

the adjusted odds ratios 
were less than one. 

Conclusions

In our population, 
four years after first de-
livery, UI and AI do not 
share same obstetrical 
risk factors. The results 
of our study are consis-
tent with the hypothesis 
that the mechanism of 
injury during delivery is 

different for UI and AI. W
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Different mechanisms of injury
Do urinary incontinence and anal incontinence share the same obstetrical risk factors?

component of “The Knack“, which 
implies greater stiffness of the PF.

During “The Knack“ in SUI wo-
men, particularly in supine, even 
with the addition of a PFM contrac-
tion, the anterior edge of the ureth-
ra is still displaced significantly 
more caudally than that of a con-
tinent woman coughing.2 This may 
provide an alternative explanation 
of why some women with SUI fail 
to significantly reduce leakage vo-
lume with the use of “The Knack“ 
manoeuvre and why the addition 
of an active PFM contraction is in-
sufficient to adequately compensate 
for the significant fascial or liga-
mentous injury.12 In the future, the 
use of IPM combined with TP ul-
trasound may provide us with the 
opportunity to decide whether sur-
gical intervention may then be in-
dicated, if after adequate training, 
the PFM are still unable to compen-
sate for this stability loss. W
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Characteristics at first delivery

UI only 
141 women 

OR (CI 95%)

aI only 
41 women 

OR (CI 95%)

UI+aI 
41 women 

OR (CI 95%)

Maternity with a systematic episiotomy policy 0.79 (0.48-1.33) 1.45 (0.61-3.50) 7,38 (2.07-26.3)

age at delivery > 30 years 2.17 (1.40-3.37) 1,38 (0.67-2.86) 2.66 (1.26-5.59)

Body Mass Index > 25 kg/m² 1.83 (0.91-3.68) 2,43 (0.90-6.59) 1.26 (0.37-4.35)

epidural 1.07 (0.57-2.02) 0,71 (0.27-1.84) 0.27 (0.10-0.71)

Second active phase > 20 min 1.24 (0.60-2.59) 3.40 (1.32-8.73) 2,70 (0.85-8.58)

Caesarean 
Instrumental delivery

0.74 (0.26-2.09) 
1.03 (0.65-1.64)

0.59 (0.13-2.77) 
1.11 (0.52-2.37)

0.28 (0.05-1.70) 
1.04 (0.46-2.35)

episiotomy 1.50 (0.79-2.84) 0.68 (0.24-1.91) 0.26 (0.06-1.04)

Third perineal tear 3.49 (0.21-59.4) 24.2 (1.97-297) 21.2 (1.28-350)

UI before first pregnancy 6.37 (2.11-19.3) 1.86 (0.19-17.7) 27.1 (7.28-101)

UI during first pregnancy 3.67 (2.24-5.99) 1.53 (0.61-3.84) 1.92 (0.78-4.73)
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SAN DIEGO – The high rate of 
recurrence after anterior vaginal 
wall prolapse repair is well de-
scribed in the literature.1 Growing 
evidence suggests that the use of 
graft reinforced repairs may re-
sult in higher cure rates.2-7

However, the optimal graft ma-
terial remains unclear. The ob-

jective of this study was to compa-
re cure rates of traditional anterior 
colporrhaphy to graft augmented 
vaginal paravaginal repairs using 
porcine dermis or polypropylene 
mesh in a randomized double blin-
ded clinical trial.

Materials and methods

Institutional Review Board ap-
proval was obtained for this ran-
domized, double-blind clinical tri-
al of 99 women ≥ 18 years of age 
with POP-Q point Ba ≥ 0. The study 
was performed at two clinical sites 
by 1 of 4 fellowship trained uro-
gynecologists between July 2006 
and September 2008. Subjects were 

randomly assigned to one 
of three treatment arms: 1) 
standard anterior colpor-
rhaphy (C) using midline 
plication with delayed ab-
sorbable suture 2) vaginal 
paravaginal repair with 
porcine dermis graft (Pelvi-
colTM, CR Bard, Murray Hill, 
NJ) (P) or 3) vaginal parava-
ginal repair with polypro-
pylene mesh (PolyformTM, 
Boston Scientific, Natick, 
MA) (M). All graft material 
was secured to the arcus tendineus 
fascia pelvis using a Capio™ device 
(Boston Scientific, Natick, MA) 
with 3 permanent monofilament 
sutures on each side.  Concomitant 
procedures were performed at the 
surgeon’s discretion.

Baseline characteristics were 
obtained including demographics, 
medical and surgical history, phy-
sical examination (including POP-
Q measures),8 and validated quality 
of life instruments. Outcomes were 
assessed at 6 weeks as well as at 
12 and 24 months, postoperatively.  
The primary outcome was anatomic 
success; defined as anterior vaginal 
wall prolapse of stage 1 or 0 (Ba < 
-1) at a minimum of 1 year follow-
up. Symptomatic recurrence was 
defined as subjective complaint of 
vaginal “bulge” and the presence 
of stage 2 (Ba ≥ -1) anterior pro-
lapse.  Secondary outcomes inclu-

ded impact on degree of bother and 
quality of life as measured using 
the Pelvic Floor Distress Invento-
ry (PFDI) and Pelvic Floor Impact 
Questionnaire (PFIQ). Sexual func-

tion was also assessed using PISQ 
(Pelvic Organ Prolapse/Urinary In-
continence Sexual Questionnaire). 
Estimated blood loss, graft erosion 
and re-operation were also recor-
ded. Power calculations were ba-
sed on previously published data of 

anatomic cure rates of 50 and 90 % 
respectively for colporrhaphy and 
graft assuming a two-tailed hypo-
thesis test with 5 % type I error and 
80 % power.9-16 Assuming a 30 % 
drop-out rate, 33 patients in each 
arm would be needed to detect at 
least a 40 % difference in recur-
rent stage 2 or greater prolapse. 
Proportion of subjects with anato-
mic success was compared across 
groups using chi-squared statistics.  
Median QOL scores were compared 
using Mann Whitney U test.  T-tests 
were used for continuous variables 
and chi-square or fisher exact tests 
were used to compare demogra-
phics, baseline characteristics and 
post operative complications.

Results

There were no differences in 
terms of clinical history or demo-

graphic data among the 32 women 
in the anterior colporrhaphy, 31 in 
the porcine dermal graft and 36 in 
the polypropylene mesh groups.   A 
total of 78 women had completed a 

minimum 1 year follow up at the ti-
me of this interim analysis (Figure 
1).  The mean follow-up period for 
these women was 20 ± 6 months.  
The mean age was 63 ± 10 years 
with a median of Stage III (range 
II-IV) anterior prolapse.  Only 6 % 

had a prior anterior re-
pair. Concomitant pro-
cedures were common; 
40 % hysterectomy, 56 
% mid-urethral sling, 
67 % apical prolapse 
procedure.  

The anatomic suc-
cess rates were 54 %, 
63 % and 89 % in the 
anterior colporrhaphy, 
porcine dermis graft 
and polypropylene me-

sh groups, respectively. Symptoma-
tic recurrence of the anterior vagi-
nal wall occurred in 7 % overall; 
with 3 (12 %) in the colporrhaphy 
group, 3 (12 %) in porcine dermis 
group and 1 (4 %) in the synthetic 
mesh group.  The two patients who 
elected to undergo re-operation for 
recurrent anterior wall prolapse 
were in the porcine dermis group.  
Estimated blood loss was higher in 
the graft augmented groups with 
an average of 227ml ± 123 com-
pared to 171ml±118 in the anterior 
colporrhaphy.  No deaths or serious 
adverse events occurred.  Graft ero-
sion rates in the mesh group were 14 
% compared to 4 % (p=0.413) in the 
porcine group and only one in the 
mesh group required excision (Ta-
ble 1). All groups had a reduction in 
their prolapse and urinary symp-
toms without significant differences 
between groups, as measured by 

The Optimal Anterior Repair Study (OARS)
A randomized double-blind clinical trial of standard colporrhaphy versus vaginal paravaginal repair

Fig. 1: Patient Enrolment and Follow-up

Colporrhaphy (C)  
N = 26

Porcine P 
N = 24

Mesh (M) 
N=28

C v P  
p

C v M 
p

M v P 
P

anatomic Success 14 (54%) 15 (63%) 25 (89%) 0.530 0.004* 0.022*

Symptomatic Recurrence 3 (12%) 3 (13%) 1 (4%) 0.623 0.284 0.284

OR Time  (Mean±SD) 140±52 151±46 168±65 0.469 0.100 0.295

eBl (Mean±SD) 171±118 229±103 225±144 0.048* 0.099 0.910
erosions N/a 1(4%) 4(14%) - - 0.413
Values are expressed as n (%) unless otherwise specified.  
Chi Squared test with Fischer’s exact used to calculate p values for success (Stage I or 0) and Symptomatic recurrence .
Student t-test used to calculate p values for OR time and eBl

Table 1: Objective outcomes based on repair

Colporrhaphy (C)  
N = 26

Porcine 
(P N = 24)

Mesh (M) 
N=28

C v P  
p

C v M 
p

M v P 
P

POPDI* -33 (-79 to 8) -46 (-100 to 8) -33 (-100 to -8) 0.061 0.788 0.138

UDI -25 (-90 to 13) -38 (-100 to 46) -21 (-92 to 13) 0.924 0.903 0.813

POPDI*
-14 (-76 to 0

-33 (-95 to 3) -29 (-100 to 0 0.064 0.447 0.320

UIQ* -21 (-81 to 10) -33.3 (-91 to 38) -14 (-100 to 0) 0.129 0.932 0.347

PSIQ* 0 (-32 to 20) -5 (-24 to 11) 0 (-28 to 14) 0.401 0.397 0.124

*Change in the Prolapse and Urinary Subscales scores for the PFDI (POPDI and UDI) and PFIQ (POPIQ and UIQ) as well as for 
the PSIQ. Values expressed as Median (Range).
Mann Whitney U test used to calculate p-values.   

Table 2: Subjective outcomes based on repair

the respective subscales of the PFDI 
and PFIQ (Table 2).

Interpretation of results

Polypropylene mesh had the 
highest anatomic success rate com-
pared to standard colporrhaphy 
and porcine dermis.  All groups 
had improvements in urinary and 
prolapse symptoms with no signi-
ficant difference between groups.   
A trend towards an approximately 
50 ml higher estimated blood loss 
was noted with graft augmentation.   
Polypropylene mesh has a 14 % risk 
of erosion.

Concluding message

With careful patient education 
synthetic mesh placement may be 
considered for primary or recur-
rent prolapse repair in patients wil-
ling to accept the risk of erosion to 
achieve a higher anatomic success 
rate. W
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NIJMWEGEN – Symptoms of a 
overactive bladder (OAB) are often 
seen in patients with pelvic organ 
prolapse (POP). OAB is defined as 
urgency with or without urge in-
continence, usually with frequen-
cy and nocturia.1

It is generally accepted that OAB 
is a highly prevalent disorder 

that increases with age in both 
sexes and that has a profound im-
pact on quality of life. Seventeen 
percent of  women have symptoms 
of an overactive bladder.1 Fifteen 
percent of the women aged 20-29 
years reported to have symptoms 
of OAB. This percentage increased 
to 21 % for women older than 70 
years.1 Since both POP and OAB are 

frequently seen in the elderly fe-
male population it is expected that 
the two conditions are frequently 
encountered in the same patient. 
However it is unclear whether there 
is a causal relationship between the 
two. If there is a causal relation-

ship it can be expected that OAB 
symptoms improve after successful 
treatment of POP. The goal of this 
review is to search if OAB symp-
toms improve after pelvic surgery 
for pelvic organ prolapse.

Materials and Methods

In this study we did not only use 
the OAB syndrome as described in 
the official definition, but  we also 
studied the various symptoms of 
OAB such as urgency, urge incon-
tinence, frequency and nocturia. 
We searched on Medline and Em-
base ending on 22nd March 2009 for 
studies with the following terms: 
(“overactive bladder” OR “urgency” 
OR “frequency” OR “nocturia” OR 

“urge incontinence” OR “micturiti-
on”) AND “prolapse” AND (“repair” 
OR “operation” OR “surgery”).

We selected 328 studies which 
might be answering our research 
questions. On the basis of the abs-
tract we selected 43 studies with 

possible relevant information which 
were studied in detail. Finally we 
identified 12 studies with relevant 
and analyzable data. In the research 
finally selected, we cross checked  
the reference list to check for mis-
sing studies. We only included stu-
dies in  which actual data about the 
prevalence of OAB symptoms were 
available. Studies which mentioned 
only a conclusion without actual 
data were excluded. Studies with 
concomitant operations for stress 
urinary incontinence (SUI) were 
only included if the patients with 
concomitant SUI operations could 
be identified. These patients were 
not included in the analysis. The 
reason for excluding concomitant 
incontinence surgery is that it is a 

well known risk factor for de novo 
OAB symptoms.

Results

Table 1 shows the studies with pati-
ents with OAB symptoms before and 

after pelvic organ prolapse surge-
ry. As mentioned earlier only cases 
without concomitant 
SUI surgery were in-
cluded. In total we 
included 12 studies. 
The type of surgery 
describes the type 
of operation and the 
operated compart-
ment. Three studies 
had overactive blad-
der syndrome as the 
parameter, the rest 
studied one or more 
symptoms of over-
active bladder. The 
overall follow-up was  90 % or mo-
re and showed an improvement of 
the OAB symptoms after operation. 

The prevalence of OAB symptoms 
before operation vary and most stu-
dies showed an improvement after 
surgery. “De novo” are patients who 
acquired the symptoms of overac-
tive bladder. Only one study pro-
vides relevant information on ”de 

novo” OAB symptoms . For compu-
ting RR we divided the frequency of 

OAB symptoms preope-
rative by the total post-
operative symptoms  ( 
including also “de no-
vo”). All relative risks 
are equal or greater 
than 1 indicating that 
there is an improvement 
of OAB symptoms after 
surgery for POP.

Conclusions

In practically all stu-
dies we found an im-

provement of the OAB symptoms 
after pelvic organ surgery. We did 
not find any relationship between 
the compartment of the prolapse, 
method of surgery, parameter or 
stage of prolapse and the results 
after POP surgery. The results 
strongly suggest that there exists 
a relationship between OAB and 
POP and that after  POP surgery 
the OAB symptoms improve or dis-
appear. On the basis of these data 
we believe that it is highly likeable 
that symptoms of OAB will disap-
pear after surgery for POP and that 
women should be informed accor-
dingly. Women with vaginal pro-
lapse and symptoms of OAB can 
expect an improvement of these 
symptoms after POP surgery. W
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Relationship between OAB and POP
Do OAB symptoms improve after surgery for POP?

ELAZIG – Overactive bladder 
(OAB) syndrome is usually cha-
racterized by urinary urgency 
and/or urge incontinence with 
frequency and nocturia. Current 
pharmacological management of 
OAB consists of use of different 
antimuscarinic drugs.

However, the lack of specificity 
and selectivity both for organ 

and receptor may limit their clini-
cal usefulness and cause drug with-
drawals in the long term.

The challenges for the develop-
ment of a new method in treatment 
of OAB and efforts to decrease the 
incidence of adverse events during 
anticholinergic use are continuing. 
In this study, we hypothesised that 
combining an existing antimus-
carinic agent at a lower dose with 
melatonin, which is a potent anti-
oxidant and a smooth muscle rela-
xator, can inhibit detrusor overac-
tivity, thereby we may need much 
lower doses of antimuscarinic drugs 
in treatment of OAB. We therefore 

examined the effects of combined 
use of trospium chloride (TCl) and 
melatonin on in vitro contractility 
of normal and partially obstructed 
rat urinary bladder.

The protocol of our study has 
been reviewed and approved by the 
institutional ethics committee on 
animal experimental research. We 
examined isolated bladder strips 
in an organ bath obtained from 30 
male Wistar rats with and without 
partial bladder obstruction. Con-
tractions were evoked by the well 

known agonist acetylcholine (Ach) 
at a dose of 10 µM. Initially, we per-
formed preliminary experiments to 
determine the effective concentra-
tion of TCl, which is provided by the 
manufacturer (Dr. R. Pfleger GmbH, 
Bamberg, Germany), to inhibit the 
contractions. We also determined 
the concentration of melatonin 
which lowers the amplitude of con-
tractions to the basal level. In the 
next step, we examined combined 
use of melatonin and trospium. To 
determine the combination dose, 

we tested half dose, one fourth and 
one tenth of initially applied dose 
of trospium by combining to the 
lowest inhibitory dose of melatonin 
(100 µM).

Increasing concentrations of 
trospium (1 µM, 3 µM and 5 µM), 
gradually decreased the mean peak 
amplitudes (p<0.05) of contractions. 
Similarly, the mean peak amplitu-
de of contractions was significant-
ly inhibited by melatonin in a con-

More large randomised studies needed
Effects of combined use of trospium chloride and melatonin on in vitro contractility of rat urinary bladder

continued on page 23
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Study no n Type of surgery Stages and compartments of wo-
men with POP

Outcome Parameter Frequency of OaB  
symptoms preope-

rative

Frequency of OaB  
symptoms post  

operative

RR (pre/post)

1 44 anterior colporrhaphy and hysterectomy cystocele : 34
apical descent :15  enterocele: 1

urgency 20.5% (9/44) 12.5% (3/24) 1,6

urge incontinence 27.3% (12/44) 4.2% (1/24) 6,5

frequency 15.9%(7/44) 0% (0/24) ∞

2 16 posterior colporrhaphy and/or  Manchester 
repair and anterior colporrhaphy

anterior and/or posterior prolapse urge incontinence 87,5% (14/16) 63% (10/16) 1,4

3 10 anterior colporrhaphy all grade III or IV urge incontinence 40% (4/10) 20% (2/10) 2,0

4 38 uterine and/or vaginal vault prolapse grade II 34.2%
grade III 55.3%
grade IV 10,5%

“overactive bladder” 100% (38/38) 36.8% (14/38) 2,7

5 30 infracoccygeal sacropexy grade II 5
grade III 12
grade IV 3
uterine prolapse 10

urgency 53.3% (16/30) 13.3% (4/30) 4,0

nocturia 46.7% (14/30) 6.7% (2/30) 7,0

6 32 anterior  and posterior mesh all stage II-IV urge incontinence 16% (5/32) 16% (5/32) 1,0

urgency 50% (16/32) 40% (13/32) 1,3

7 165 sacrocolpopexy stage II 15.2%                   stage III 
67.9%              stage IV 17.0%

urge incontinence 28.1% (45/160) 11.9% (18/151) 2,4

urge symptoms 90.6% (145/160) 80.9% (123/152) 1,1

8 93 fascial anterior repair  vaginal hysterectomy 
and/or  posterior repair

>=stage II urge incontinence 62.3% (58/93) 17.2% 16/93) 3,7

urgency 100% (93/93) 30.1 (28/93) 3,3

frequency 100% (93/93) 41% (38/93) 2,4

9 49 anterior repair grade II or more overactive bladder 100% (49/49) 46.7% (23/49) 2,1

10 111 anterior repair cystocele urge incontinence 27.9% (31/111) 18.0%  (20/111)a 1,6

11 78 hysterectomy, cystocele and/or rectocele 
repair

stage>=II urge incontinence 64.1%  (50/78) 14.1% (11/78) 4,5

Frequency 66.7% (52/78) 20.5% (16/78) 3,3

Table 1 Prevalence of OAB symptoms before and after POP surgery without concommitant incontinence surgery.
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centration dependent manner (100 
µM, 200µM and 300µM) (p<0.05) 
(Fig. 1). 

We further evaluated the com-
bined use of trospium and mela-
tonin on ACh-induced contrac-
tions. The effects at three different 
combination doses; lowest dose of 
melatonin and one tenth of trospi-
um (100µM melatonin + 100nM, 
300nM and 500nM of Trospium, 
respectively) significantly lowered 
the area under curve (AUC) of con-
tractions (p<0.05) (Fig. 2). Similarly, 
we also observed significant inhi-
bition compared to individual drug 
administrations in strips obtained 
from partially obstructed bladders 
(Fig. 2). 

Melatonin, which is an endoge-
nous hormone and the most power-
ful known antioxidant, has recent-
ly been used for its inhibitory effect 
on smooth muscle cells of different 
organs. In our previous study we 
showed that melatonin inhibited 
ACh and KCl induced contractions 
of isolated guinea pig urinary blad-
der strips in a concentration de-
pendent manner. Similarly, in the 
present study, we also showed that 
melatonin significantly reduced the 
peak amplitudes of contractions in-

duced by ACh in isolated rat urinary 
bladders. By combining melatonin 
with a lower dose of TCl, we showed 
the same degree of inhibition. Our 
results showed that using one third 
of melatonin dose (100 µM) and 
combining it with a very low dose of 
TCl showed the same efficacy com-
pared to the efficacies obtained by 
each drug separately. This in vitro 
effect proved the synergy of these 
two agents for inhibition of smooth 
muscle activity. Thus, by using tro-

spium as an antimuscarinic at a 
lower dose and combining it with 
melatonin, we may have a lower 
profile of side effects in the clinical 
setting. Our results also showed that 
combined use of trospium and mela-
tonin had strong in-vitro inhibitory 
capability for partially obstructed 
bladder strips.

The treatment of OAB with anti-
muscarinic drugs aims to eliminate 
all symptoms related to this syn-
drome and to have lower side effects 

due to antimuscarinic use. Our stu-
dy is the first offering an insight for 
lowering the dose of an antimusca-
rinic by combining it to an endoge-
nous hormone, melatonin. Since we 
administered trospium at a dose of 
one tenth of its initial dose, we belie-
ve that using this dose with combi-
nation of melatonin would bring no 
or slight side effects and may help 
to decrease the rate of withdrawals 
in therapeutic trials. However, these 
findings need to be confirmed in lar-

ge randomised and controlled series 
for possible in vivo use. W
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LOS ANGELES – Obstructive 
voiding and urinary retention 
are rare complications of anti-in-
continence surgery. Transvaginal 
urethrolysis allows resumption 
of normal voiding in most circ-
umstances; however, some pati-
ents remain obstructed despite 
multiple attempts at transvaginal 
urethrolysis.

Clean intermittent catheteriza-
tion (CIC) is not the only option.  

Suprameatal urethrolysis allows 
direct vision of the periurethral 
and retropubic space with ideal ex-

posure for removal of foreign body 
or mesh in the retropubic space. 
Retrospective analysis of the last 
8 years of cases by one surgeon 
(SR) identified 12 cases of supra-
meatal urethrolysis with Martius 
flap. Chart review was performed 
to assess presenting symptoms, 
prior surgery and subsequent pro-
cedures.

Methods

A 16F Foley catheter is placed 
and a weighted speculum and ring 
retractor are used to enhance ex-

posure. A semicircular incision is 
made between the urethral meatus 
and clitoris. The dissection is di-
rected toward the periostium of the 
pubic symphysis 2 cm above the 
urethra. Bovey cautery is used to 
dissect the subcutaneous tissue di-
rectly on top of the pubic bone. This 
area is quite vascular and careful 
hemostasis must be maintained. A 
Heaney retractor is placed superi-
orly to expose the pubic bone and a 
curved Mayo with curved tip poin-
ting up is passed directly under the 
pubic bone to enter the retropubic 
space. Careful dissection frees the 

bladder from the pubis and lysis of 
adhesions with removal of residual 
mesh, if present, is performed. The 
urethra and bladder are dissected 
until completely free in the retro-
pubic space. A moist sponge is pa-
cked in the retropubic space while 
a Martius flap is harvested from the 
labia.

A vertical skin incision direct-
ly over the labial fat pad is made. 
Dissection is performed laterally 
and medially to isolate the Martius 
flap. A right angle flap is passed 
under the flap and a Penrose drain 
is used to secure it. With downward 

Suprameatal urethrolysis with Martius flap
Minimize recurrent scarring from the dissection in the retropubic space

continued on page 24
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Fig. 1.  Normalized data showing the effects of three subsequently admi-
nistered (adm.) concentrations of trospium and melatonin on mean ampli-
tude of contractions induced by acetylcholine (ACh)

Fig.2.  Comparison of responses of bladder strips with normal and partial 
obstruction (Obs.) to subsequently administered (adm.) trospium and me-
latonin shown by the area under curve.

Fig. 1: A suprameatal urethrolysis is per-
formed through a semi-circular incision 
between the urethral meatus and clitoris 
(yellow dashed line indicates line of incision).

Fig. 2: After complete lysis of adhesions 
the urethra and bladder are separated from 
the pubic symphysis and a moist sponge is 
packed in the retropubic space.

Fig. 3: A Martius flap is isolated with after 
careful dissection laterally and medially.

Fig. 4: The superior blood supply to the 
Martius flap is transected and maximum 
length preservation of the flap is main-
tained.

traction on the Penrose drain a lar-
ge clamp is used to control the su-
perior blood supply and the flap is 
transected 

The superior stump is secured 
with a 2-0 Vicryl (polyglactin) 
suture. Metzenbaum scissors are 
used to dissect a tunnel from the 
suprameatal opening to the Marti-
us flap. Enough space is created to 
ensure the flap and it’s blood sup-
ply are not constricted. 3-0 Vicryl 
(polyglactin) sutures are placed on 
the anterior and lateral surfaces of 



ICS Congress Newsletter 2Page 2� San Francisco, 29. September – 3. October 2009

continued from page 23

the bladder. These sutures are used 
to secure the Martius flap in place 
and prevent migration and recurrent 
scarring around the urethra. A right 
angle clamp is used to transfer the 
Martius flap into the suprameatal 
position and the previously placed 
sutures secure the flap in place. The 
subcutaneous tissues are then re-ap-
proximated over the Martius flap and 
the vaginal skin is closed in an inter-
rupted fashion. The labial incision is 
closed after careful hemostasis.

Results 

Twelve cases of persistent obstruc-
tion requiring suprameatal ureth-

rolysis were identified. All 12 pa-
tients were referred from outside 
institutions and all had undergone 
between 1 and 4 attempted transva-
ginal urethrolyses prior to presenta-
tion. All patients had undergone re-
tropubic anti-incontinence surgery 
as the etiology of their obstruction.  
All patients reported difficulty or 
inability to urinate volitionally 
and 10/12 patients were perfor-
ming CIC on presentation.  Post 
operatively, 11/12 patients were 
able to void >75 % of bladder capa-
city and did not require CIC. In our 
series there was 1 failure requiring 
repeat suprameatal urethrolysis, 
after which volitional voiding to 
completion was achieved. 33 % of 
patients developed incontinence 

post operatively and all 4 patients 
underwent successful subsequent 
anti-incontinence surgery.

Conclusions

Suprameatal urethrolysis has 
been used successfully in patients 
with persistent obstruction after 
retropubic slings and failed trans-
vaginal urethrolyses. We recom-
mend the use of the Martius flap 
to minimize recurrent scarring 
from the dissection in the retro-
pubic space.

The risk of recurrent incon-
tinence is about 30 %, howe-
ver, these patients respond well 
to subsequent sling placement. 
We report a 92 % primary suc-

cess rate in our se- 
ries. W
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KYOTO – Self-reported evaluation 
of bladder sensation during daily 
life can be evaluated by scoring the 
grade of perception of fullness in a 
bladder diary. This way, frequency-
volume charts with evaluation of 
perception of fullness might pro-
vide an initial non-invasive tool to 
study bladder sensation. 

Moreover, a relatively new term 
convenience void (CV), which 

describes voiding episodes without 
a desire to void for social reasons, 
has been advocated to be considered 
for inclusion in bladder diaries used 
in research. At the time of CV, the 
bladder will be emptied for social 
reasons, such as before joining a 
meeting, before going out on a long 
journey or before retiring to bed at 
night. We considered that for men 
or women with OAB, the frequency 
of CV might be an indicator of how  
they controlled their voiding beha-
vior in order to avoid urgency. 

The aim of this study was to assess 
CV by a bladder diary with bladder 
perception grades, and to evaluate 
the relationship between CV and 
OAB in community-dwelling women 

during a mass-screening program in 
Japan. A total of 310 women (mean 
58 years old, range 40 to 84) were 
asked to keep a 3-day bladder dia-
ry with grade of bladder perception. 
The grade of perception was defined 
by scores from 0 to 5; 0=no bladder 
sensation, 1=sensation of bladder 
filling without desire to void (voi-
ding can easily be delayed for more 
than 60 min), 2=desire to void (voi-
ding can easily be delayed for more 
than 30 min), 3=strong desire to void 
(voiding cannot be delayed for mo-
re than 15 min), 4=urgent desire to 
void (voiding cannot be delayed for 
more than 5 min) and 5=urge incon-
tinence episode with urgent desire to 
void. In this study, two definitions of 
CV were used: CV in the narrow sen-
se and in the broad sense. CV in the 
narrow sense was voids at percep-
tion grade 0, while CV in the broad 
sense was voids at perception grade 
0 and 1. Additionally, the incidence 
of CV was calculated by the frequen-
cy of CV in the narrow sense or the 
broad sense of urinary frequencies 
per day in each women. The subjects 
with OAB were abstracted from the 
medical interview at the time of the 

mass-screening program by a defi-
nition of OAB of eight or more voids 
per day and one or more urgency 
episodes per week, as described in 
a previous epidemiological study in 
Japan. As for the results, 310 wo-
men, 48 (15.5 %) had OAB symptoms, 
including 37 (11.9 %) 
without urge inconti-
nence (OAB-dry), and 
11 (3.5 %) with urge 
incontinence (OAB-
wet). The other 262 
women were classified 
as the normal group. In 
the analysis of bladder 
perception grades in 
the normal group, 111 
(35.8 %) women had 
voids at grades 4 or 5 
that indicated urgent 
desire (normal with stronger percep-
tion group), while 151 (48.7 %) did 
not (normal perception group). The  
mean age of the OAB-wet group was 
significantly (p<0.01) higher than 
those in any other group. There were 
no significant differences in the in-
cidence of CVs in the narrow sen-
se among the four groups while the 
incidences of CV in the broad sense 

in the normal with urgency group 
was significantly (p<0.01) less than 
that in the normal without urgency 
group. In the analysis of each CV, 
there were no statistical differences 
in the mean voided volume of CV 
in the narrow sense among the four 

groups. While in 
the analysis of 
CV in the broad 
sense the mean 
voided volumes 
in the normal 
without stronger 
perception group 
was significantly 
larger than tho-
se of the normal 
with stronger 
perception group 
(p=0.0002), in the 

OAB-dry group (p=0.02) and in the 
OAB-wet group (p=0.0001). On the 
other hand, there was no signifi-
cant difference between the normal 
with stronger perception group and 
in the OAB-dry group. The voided 
volumes of CV in the broad sense 
in the OAB-wet group were signi-
ficantly smaller than those in the 
normal without stronger perception 

group (p=0.0001), in the normal with 
stronger perception group (p=0.03) 
and in the OAB-dry group (p=0.03). 
Our results demonstrated that the 
incidence of CV increased according 
to the strength of bladder percepti-
on, indicating women with OAB or 
stronger perception went to toilet 
earlier than normal women.

In conclusion, the incidence and 
voided volumes of CV were strongly 
related to severity of OAB symp-
toms as well as strength of bladder 
perception. The CV potentially be-
comes a clinical tool to relate with 
the storage dysfunction or bladder 
sensitivity. Further study of self-re-
ported bladder perception grade in a  
bladder diary is warranted to assess 
the role of CV in relation to the eti-
ology of bladder hypersensitivity or 
OAB. W
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Is convenience void more convenient?
 Impact of convenience void in bladder diary which includes urinary perception to assess OAB
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CAMPINAS – Lower 
urinary tract symp-
toms (LUTS) occur in up 
to 90 % of the patients 
with multiple sclerosis at 
some time in the course 
of their disease, due to 
the autoimmune attack 
to the myelin. Urgency, 
with or without urge in-
continence usually with 
frequency and nocturia 
are the most common 
symptoms.

Pelvic f loor muscle 
training (PFMT), de-

veloped by Kegel, prima-
rily used for treatment of 

stress urinary incontinence, have 
been effective in the treatment of 
these symptoms. This blind, rando-
mised and prospective trial aimed 
at investigating the comparison 
of PFMT and a sham treatment in 
women with multiple sclerosis (MS) 
with relapsing remitting form.

Materials and methods

27 patients with symptoms of 
urgency, with or without urge in-
continence, frequency and noctu-
ria were recruited and randomized, 
by the envelope method, into two 
groups: treatment (G-I) (n=13) and 
sham (G-II) (n=14). Evaluation con-
sisted of 24-hour pad testing; 3 day 

bladder diary; and post void residu-
al volume, maximum cystometric 
capacity, detrusor overactivity and 
maximum flow rate were recorded 
by urodynamic study. All patients 
were assessed before and after 
treatment. The intervention was 
performed by a physiotherapist for 
a period of 12 weeks in both groups 
with participants attending twice a 
week. The G-I intervention consis-
ted of PFMT in lying supine position 
with assistance of a Perina (Quark, 
São Paulo, Brazil) perineometer 
and was instructed to practice the 
exercises daily at home, without the 
assistance of any device, in other 
positions such as sitting and/or 
standing. They were also advised 

Effective reduction of urge-incontinence
Pelvic floor muscle training in the treatment of lower urinary tract symptoms in women with multiple sclerosis

to integrate the exercises into their 
daily lives activities and the regi-
men was reviewed weekly accor-
ding to the initial vaginal assess-
ment using the PERFECT system. 
The G-II received a sham treatment 
which consisted of the introduction 
of a perineometer inside the vagina 
with no contraction required. 

Results 

Data analysis was to compare the 
beginning and the end of each inter-
vention and the Repeated-measures 
ANOVA was used. A  P-value of 
0.05 was considered significant. 

continued on page 25
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Demographic data were calculated 
by the Mann-Whitney test and the-
re were no significant differences 
between the groups. After the 
treatment, in 24-hour pad testing 
results G-I showed a significant re-
duction in the weight of pads (p-
value <0.0001) no differences were 
observed in the G-II (Fig. 1). In G-I 
a significant decrease of daytime 
frequency (p-value=0.0348) 
(Fig. 2) and nocturia (p-value 
<0.0001) (Fig. 3) was observed in 
the 3 day bladder diary. On the 
other hand, no changes were ob-
served in G-II. No difference was 
observed in maximum voided vo-
lumes, in detrusor overactivity and 
maximum cystometric capacity in 
both groups, but a significant de-
crease in post void residual volu-
me (p-value=0.0014) (Fig. 4) and a 
significant increase in maximum 
flow rate was observed in G-I (p-
value=0.0024) (Fig. 5), while G-II 
remained the same.

Conclusions

The PFMT has been used as a 
treatment modality in the LUTS in 
MS, alleviating urinary symptoms. 
This symptoms reduction was veri-
fied in quantitative evaluations as 
pad testing with the reduction of ur-
ge urinary incontinence and bladder 
diary with the reduction of frequen-
cy and nocturia in G-I. In contrast 
with the findings, the urodynamic 
study showed few changes: There 
were significant differences only 
in post void residual volumes and 
maximum flow rate. G-II had none 
differences in any aspect. In con-
cordance with previous studies, this 
improvement of G-I is due to the fact 
that PFMT helps to postpone voiding 
and manages urinary urgency, and 
to aid bladder emptying by relaxa-
tion of muscles. After inhibition of 
the urge to void, patients may gain 
enough time to reach the toilet and 
thereby prevent urge incontinence. 
Although good results were found 
on the signs above. No changes were 
found in detrusor overactivity and 
maximum cystometric capacity in 
the urodynamic study in G-I. Ac-
cording to previous studies, changes 
in symptoms are not necessarily 
correlated with changes in bladder 
and urethral function, furthermore, 
pelvic floor rehabilitation promotes 
good changes in symptoms but not 
significative improvement in the 
urodynamic finding. Findings from 
the current study suggest that pel-
vic floor muscle training is effective 
in the reduction of signs of urinary 
urge-incontinence, frequency and 
nocturia also enhancing maximum 
flow rate and reducing post void re-
sidual volume, caused by lower uri-
nary tract dysfunction in MS. W
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