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Summary

Objective
On behalf of the European Society of Paediatric
Urology (ESPU), a prospective study was designed
with the aim of defining the actual number of babies
born with bladder exstrophy, cloacal exstrophy, and
epispadias in Europe over a 12-month period, and
verifying the distribution of the exstrophy patients
born during the study period among the different
paediatric urology centres in Europe.

Study design
The study was structured with a chief investigator
and one national investigator for each country
enrolled in the study. The national investigators
nominated one local investigator for each European
centre of paediatric surgery/paediatric urology and
urology where the exstrophy complex could poten-
tially be treated. The local investigators were
responsible for reporting babies treated in their in-
stitutions for bladder/cloacal exstrophy and/or
epispadias. During 2010, every 3 months, an elec-
tronic survey (Figure) was e-mailed to the local in-
vestigators asking them to report babies treated or
referred for treatment during the previous 3
months.

Results
One-hundred and sixteen centres in 27 European
counties were enrolled in the study. The overall
response rate for the four online surveys was 79%.
Two-hundred and thirty-eight babies were reported
Figure Sample of the online questionn
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to be born with a condition within the bladder exs-
trophy epispadias complex (BEEC): 71 primary epis-
padias (66 males), 146 classic bladder exstrophy (97
males) of which two were female bladder exstrophy
variant, and 21 cloacal exstrophy (17 males). Two of
67 (3%) male epispadias, 24/146 (16.4%) bladder
exstrophy, and 6/21 (28%) cloacal exstrophy were
antenatally diagnosed. Associated anomalies were
reported in 2/71 (2.8%) epispadias patients, 8/146
(5.5%) bladder exstrophy patients, and 15/21 (71.4%)
cloacal exstrophy patients. One-hundred and forty-
seven (62%) of the 238 babies born in Europe with a
condition within the exstrophy spectrum during 2010
were transferred from other institutions for treat-
ment (36 male epispadias, 97 bladder exstrophy, and
14 cloacal exstrophy). Only 12 centres treated six or
more exstrophy and or epispadias patients during
the study period; 52 treated between one and five
patients, of which 22 treated only one case in 12
months.

Discussion
This study provides a contemporary incidence of the
BEEC in Europe. It demonstrates also that only a
minority (19%) of the European centres involved in
the treatment of exstrophy can be considered “high
volume” exstrophy centres.

Conclusion
There is a case for proposing a rationalisation of the
treatment of this group of conditions in a small
number of exstrophy units around Europe.
aire emailed to the local investigators.

idence of bladder/cloacal exstrophy and epispadias
015.03.023

ll rights reserved.

mailto:raimondo.cervellione@cmft.nhs.uk
mailto:raimondo.cervellione@cmft.nhs.uk
mailto:mantovalbe@gmail.com
mailto:jgearha2@jhmi.edu
mailto:guy.bogaert@uzleuven.be
mailto:rita.gobet@kispi.uzh.ch
mailto:paolo.caione@opbg.net
mailto:alan.dickson@cmft.nhs.uk
mailto:raimondo.cervellione@cmft.nhs.uk
mailto:mantovalbe@gmail.com
mailto:jgearha2@jhmi.edu
mailto:jgearha2@jhmi.edu
mailto:guy.bogaert@uzleuven.be
mailto:rita.gobet@kispi.uzh.ch
mailto:paolo.caione@opbg.net
http://dx.doi.org/10.1016/j.jpurol.2015.03.023
http://dx.doi.org/10.1016/j.jpurol.2015.03.023
http://dx.doi.org/10.1016/j.jpurol.2015.03.023


1.e2 R.M. Cervellione et al.

+ MODEL
Introduction

According to Eurostat, 5 421 000 live births were registered
in the EU27 in 2008 [1]. Considering the published incidence
of the bladder exstrophy complex (male epispadias
1:117 000 [2]; female epispadias 1:484 000 [2]; classic
bladder exstrophy 1:37 000 [3]; cloacal exstrophy 1:200 000
[4]) in the EU27 every year, about 146 classic bladder exs-
trophy, 46 male epispadias, 27 cloacal exstrophy, and 11
female epispadias patients would have been expected to be
born. Routine antenatal screening ultrasound is commonly
used in most European countries. The EUROSCAN study [3]
was conducted in 12 European countries between 1996
and 1998 monitoring over 709 000 births. Fifty-two per cent
of the bladder exstrophy cases were antenatally detected.
The study showed that 80% of the antenatally detected
cases of bladder exstrophy were terminated, the incidence
of bladder exstrophy in Europe was 1:37 000 foetuses, but
only one baby every 71 000 was actually born. What is the
incidence of the exstrophy complex in Europe at the
moment? Also, what is the average exposure of European
paediatric urologists to exstrophy? Is there a need for pro-
moting centralisation of treatment of exstrophy throughout
Europe, as has already been adopted in the UK and the
Netherlands?

To address these questions, the authors have organised,
on behalf of the European Society of Paediatric Urology
(ESPU), a prospective study, the aim of which was to define
the actual number of babies born with bladder exstrophy,
cloacal exstrophy, and epispadias in Europe over a 12-
month period and to verify the distribution of the exstrophy
patients born during the study period among the different
paediatric urology centres in Europe. The study did not
investigate the rate of termination of pregnancy when
antenatal diagnosis was made.

Methods

The study was announced at the European Society of Pae-
diatric Urology (ESPU) annual meeting in 2007 [5].

It was structured with a chief investigator (RMC), one
national investigator for each country enrolled in the study,
and a local investigator for each centre enrolled in the
study.

The national investigators were selected using primarily
the ESPU members’ database. For countries where more
than one ESPU member was available, the national inves-
tigator was chosen based on perceived academic profi-
ciency. For countries where no ESPU member was available,
the European Paediatric Surgeons’ Association (EUPSA) and
the World Federation of Associations of Paediatric Surgeons
(WOFAPS) databases were consulted. If necessary, further
research was conducted looking at the corresponding
author of recent paediatric urology publications. The po-
tential national investigators were contacted by e-mail and
invited to be enrolled into the study during 2009.

The national investigators were responsible for providing
a list of centres of paediatric surgery, paediatric urology,
and urology where the exstrophy complex could potentially
be treated in their countries during 2010. The national in-
vestigators nominated a local investigator for each centre
Please cite this article in press as: Cervellione RM, et al., Prospective s
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that they identified and provided an e-mail address for each
local investigator.

The study website www.espu.org/be_study was pub-
lished on the ESPU homepage with information regarding
the study and contact details. Any paediatric urologist,
paediatric surgeon, or urologist whose centre had not been
listed by the national investigators was invited to contact
the chief investigator directly with the opportunity of being
added as local investigator for her/his institution.

The local investigators were responsible for reporting
babies treated in their institutions for bladder/cloacal
exstrophy and/or epispadias during the study period.

All the potential local investigators nominated by the
national investigators and those who self-nominated, were
e-mailed before the beginning of the study to confirm their
availability to be involved. Only those who confirmed their
interest were enrolled in the study.

During the 12-month study period, from January to
December 2010, every 3 months, an e-mail was sent
through the ESPU server inviting the local investigators to
report new babies treated or transferred for treatment at
their institution or to state that no new cases had been
diagnosed at their institution during the previous 3-month
period. The local investigators were also asked to state if
patients were transferred to them for treatment from other
institutions nationally or internationally.

The e-mail was linked to the reporting page of the study
website www.espu.org/be_study. The local investigators
had to enter the username and to fill the electronic form
which asked the following questions: 1-Number of patients,
2-Did the mother have any antenatal scan?, 3-Was the
condition diagnosed antenatally?, 4-Was the antenatal
diagnosis correct?, 5-Gender, 6-Diagnosis, 7-Associated
anomalies, 8-Was the baby born in your institution?, 9-
Was the baby transferred for treatment?, and 10-Country
from which the baby was transferred.

Feedback about the study compliance was published
after every survey on the study website (http://www.espu.
org/be_study/index.php?idZ58).

Following the fourth study survey, an excel database was
provided by the ESPU webmaster based on the results of the
four surveys.

In 2011 Eurostat published the demographic data for the
European countries and surrounding areas [6]. Demographic
data for Kosovo were published by the Ministry of Public
Administration of Kosovo [7]. Demographic data for Bosnia
and Herzegovina was published by the Federal Office of
Statistics of Bosnia and Herzegovina [8]. The Eurostat,
Kosovo, and Bosnia and Herzegovina data were used to
obtain the number of babies born during 2010 in the 27
European countries involved in the study. The incidence of
epispadias, the incidence of bladder exstrophy, and the
incidence of cloacal exstrophy in the different countries
were calculated as follows: number of live births/number
of epispadias; number of live births/bladder exstrophy
(including variants); and number of live births/cloacal
exstrophy (including variants) in each of the 27 countries
involved in the study. The number of babies treated for a
condition within the bladder exstrophy spectrum in each
centre enrolled in the study was also calculated. In 2011
the initial results of the study were presented at the ESPU
annual meeting [9]. Subsequently, an e-mail was sent to the
tudy on the incidence of bladder/cloacal exstrophy and epispadias
016/j.jpurol.2015.03.023

http://www.espu.org/be_study
http://www.espu.org/be_study
http://www.espu.org/be_study/index.php?id=58
http://www.espu.org/be_study/index.php?id=58


Table 1 Associated anomalies.

Condition Total number Multiple Cardiac ARM Orthopaedic CNS Trisomy 21 Genetic Urinary Tot %

Epispadias 71 1 1 2.8
Bladder exstrophy 146 3 1 2 1 1 5.5
Cloacal exstrophy 21 5 2 2 5 1 71.4
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local investigators who had reported during the study
period babies treated at their institution for a condition
within the exstrophy spectrum, asking for confirmation of
the data provided. If no answer was received within a
month, the data were considered accurate.
Figure 1 Number of BEEC newborns in 2010 in the 27 coun-
tries enrolled in the study.
Results

Twenty-nine countries were invited to take part in the
study. No national investigators accepted this role for
Ireland and Norway; therefore these two countries were
excluded from the study. Twenty-seven national in-
vestigators were enrolled in the study in 27 countries in
Europe and surrounding areas; the list of the national in-
vestigators can be found at http://www.espu.org/be_
study/index.php?idZ44. One-hundred and seventy local
investigators were identified and 116 agreed to take part in
the study. The full list of the centres enrolled in the study
divided by country can be found at http://www.espu.org/
be_study/index.php?idZ44.

For the first survey, 105/116 (91%) local investigators
responded when asked to report babies born with a
condition within the exstrophy spectrum between January
and March 2010; 88/116 (76%) responded to the
second survey to report babies born between April and
June 2010; 79/116 (68%) responded to the third survey to
report babies born between July and September 2010; 87/
116 (75%) responded to the fourth and last survey to
report babies born between October and December 2010.
The overall response rate for the four online surveys was
79%.

During the 12-month study period, 238 babies were re-
ported born with a condition within the exstrophy complex
during the study period: 71 primary epispadias (67 males),
146 bladder exstrophy (97 males) of which two were female
bladder exstrophy variant, and 21 cloacal exstrophy (17
males).

Diagnosis was made antenatally for 2/67 (3%) male
epispadias, 24/146 (16.4%) bladder exstrophy, and 6/21
(28%) cloacal exstrophy.

Associated anomalies (Table 1) were reported in 2/71
(2.8%) epispadias patients, 8/146 (5.5%) bladder exstrophy
patients, and 15/21 (71.4%) cloacal exstrophy patients.

In the 27 countries involved with the study during 2010,
6 651 000 babies were born [6e8]. Fig. 1 provides the dis-
tribution of the bladder exstrophy complex in the 27
countries enrolled in the study. Table 2 reports the number
of live births and the number of babies born with epis-
padias, bladder exstrophy, and cloacal exstrophy in the 22
countries enrolled in the study. Table 3 provides the overall
incidence of epispadias, bladder exstrophy, and cloacal
exstrophy in Europe.
Please cite this article in press as: Cervellione RM, et al., Prospective s
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One-hundred and forty-seven (62%) of the 238 babies
born in Europe with a condition within the exstrophy
spectrum during 2010 were transferred from other in-
stitutions for treatment (36 male epispadias, 97 bladder
exstrophy, and 14 cloacal exstrophy). One-hundred and
thirty-six patients were transferred to a centre within the
native country and five were transferred to other European
countries (one to France and four to Germany). Another 13
patients (two male epispadias, two female epispadias,
eight bladder exstrophy, and one cloacal exstrophy) were
transferred to Europe from countries outside Europe; these
13 babies were not considered to calculate the incidence of
the exstrophy complex in Europe but were included in the
figures about the number of babies treated in the different
centres in Europe.

Discussion

This study confirms the data from Goyal et al. [10] who
found an antenatal diagnosis rate of 25% in the BE and CE
conditions. Termination of pregnancy is still often advised
when BE is detected antenatally [3]; however, because
exstrophy can be detected antenatally in only a minority of
the cases, the incidence of BE in Europe is similar to the
data previously published [2].

Rickham reported an incidence of bladder exstrophy in
the Liverpool region (UK) of 1/40 000 between 1942 and
1953, and 1/10 000 between 1953 and 1959. The incidence
tudy on the incidence of bladder/cloacal exstrophy and epispadias
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Table 2 Number of live births, number of babies born with epispadias, bladder exstrophy, and cloacal exstrophy in the 22
countries enrolled in the study and incidence of the conditions in the 22 countries.

Country Live births Female epispadias Male epispadias Bladder exstrophy Cloacal exstrophy

Austria 78 700 0 2 (1:39 300) 1 (1:78 700) 0
Belgium 127 000 0 2 (1:63 500) 5 (1:25 400) 2 (1:63 500)
Bosnia & Herzegovina 9000 0 0 0 0
Bulgaria 75 500 1 (1:75 500) 1 (1:75 500) 2 (1:37 700) 0
Czech Republic 117 200 0 0 1 (1:117 200) 0
Denmark 63 400 0 0 2 (1 in 31 700) 0
Estonia 15 800 0 0 0 0
Finland 61 000 0 0 1 (1:61 000) 0
France 829 000 0 10 (1:82 900) 17 (1:48 700) 0
Germany 677 900 1 (1:677 900) 7 (1:96 800) 21 (1:32 200) 5 (1:135 500)
Greece 115 500 0 0 1 (1:135 500) 0
Hungary 90 400 1 (1:90 400) 0 2 (1:45 200) 0
Italy 561 900 2 (1:280 900) 10 (1:56 100) 13 (1:43 200) 1 (1:561 900)
Kosovo 33 700 0 0 3 (1:11 200) 0
Lithuania 35 600 0 0 1 (1:35 600) 1 (1:35 600)
Malta 4000 0 0 0 0
Netherlands 183 900 0 4 (1:45 900) 2 (1:91 900) 0
Poland 413 300 0 9 (1:45 800) 10 (1:41 300) 5 (1:82 600)
Portugal 101 300 0 0 0 0
Romania 212 200 0 0 0 2 (1:106 100)
Slovakia 60 400 0 0 0 0
Slovenia 21 700 0 0 2 (1:10 800) 0
Spain 480 000 0 11 (1:43 600) 12 (1:40 000) 1 (1:480 000)
Sweden 115 600 0 0 4 (28 900) 0
Switzerland 80 000 0 0 3 (1:26 700) 0
Turkey 1 279 000 0 4 (1:319 700) 17 (1:75 200) 2 (1:639 500)
UK 807 300 0 6 (1:134 500) 26 (1:31 000) 2 (1:403 600)
Total 6 650 300 5 (1:1 300 000) 66 (1:100 700) 146 (1:45 500) 21 (1:316 700)
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was calculated retrospectively based on the number of new
cases seen in Liverpool and no data are available about the
referral territory during the study period [11].

In 1984, Shapiro and colleagues studied the epidemi-
ology of the exstrophy complex sending questionnaires to
92 paediatric urologists in North and South America and
Europe asking about recurrence of exstrophy in siblings,
occurrence of exstrophy in multiple births, and recurrence
of the exstrophyeepispadias complex in offspring of pa-
tients with these anomalies. The recurrence of exstrophy
was identified in only nine of the 2500 families survived (1/
275). They reported 17 twins with at least one of the twins
Table 3 Incidence of male epispadias, female epispadias,
bladder exstrophy, cloacal exstrophy, and the bladder exs-
trophy complex in general.

Condition Incidencea

Male epispadias 1/101 000
Female epispadias 1/1 300 000
Bladder exstrophy 1/46 000
Cloaca exstrophy 1/317 000
Bladder exstrophy complex 1/30 000

Incidence calculated among the 27 European countries enrolled
in the study.
a Data approximated to 1000.

Please cite this article in press as: Cervellione RM, et al., Prospective s
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affected by exstrophy (including the literature review).
They also reported a recurrence risk of the exstrophy and
epispadias complex in 215 offspring being approximately
one in 70 live births [12].

The international clearinghouse for “birth defects
monitor systems” published data in 1987 about the inci-
dence of bladder/cloacal exstrophy and epispadias based
on nearly 6.3 million births (24 different monitoring pro-
grams around the world). Three-hundred and fifty-six in-
fants were identified with bladder exstrophy or primary
epispadias with an overall incidence of 3.3 per 100 000
births (range 2.1e4.7). The incidence of cloacal exstrophy
was estimated as 1/200 000 [4].

In 1986, Ziegler and colleagues estimated an incidence
of cloacal exstrophy as one in 400 000. However, this figure,
which has been constantly cited in the exstrophy literature
in the last 28 years, is not based on a study but on the
assumption that: ‘Of vesical exstrophy complex of anoma-
lies, 60% are classical exstrophy; 30% are epispadias
(including balantic, penile, subsymphysial, and penopubic);
and 10% comprise the cloacal exstrophies, superior vesical
fissure, duplicate exstrophy or pseudoexstrophy. Since the
incidence of classic bladder exstrophy is 1 in 10 000 births,
cloacal exstrophy and its variants would be expected in
about 1 in 400 000’ [13]. Based on the more accurate
literature now available, this citation should be considered
out of date.
tudy on the incidence of bladder/cloacal exstrophy and epispadias
016/j.jpurol.2015.03.023
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In 1994, Yang and colleagues reported 22 cases of
bladder exstrophy between 1980 and 1987 in Maryland,
Washington D.C. and six North Virginia counties with a birth
prevalence 0.40 per 10 000 live births (confidence interval
0.26e0.61) [14].

MartinezeFrias and colleagues in 2001 reported the
incidence of bladder exstrophy and cloacal exstrophy
among a population of 1 601 860 consecutive live born in-
fants between 1976 and 1996 in Spain. Eight children were
born with cloacal exstrophy and 45 with bladder exstrophy
with a prevalence of 0.005 and 0.28 per 10 000 live births,
respectively [15].

Nelson and colleagues collected data on the epidemi-
ology of bladder exstrophy in the USA between 1988 and
2000. Two-hundred and five newborns with exstrophy were
identified over a 9 452 110 sample. The national incidence
was calculated to be 2.15 per 100 000 [16].

Caton and colleagues reported in 2007 a prevalence of
bladder exstrophy in the New York State of 2.7 per 100 000
live births over a 17-year study period between 1983 and
1999 [17].

This manuscript represents the first prospective study
focused on the incidence of the exstrophy complex. The
authors report that 238 patients were born in Europe with
exstrophy or epispadias during a 12-month period. The
authors recognise that babies treated in centres which did
not take part in the study have not been identified. The
creation of the prospective registry for this study repre-
sented a demanding task that took place between
September and December 2009. The authors believe that,
based on the study design, the risk of having missed Euro-
pean centres which are actively involved in the treatment
of exstrophy is minimal. The national investigators created
a list of all the units in their countries that could treat
exstrophy in 2010. Only cases treated or transferred for
treatment during the study period were reported by the
local investigators. In the authors’ view, this study created
a more accurate exstrophy registry than the previous
studies on this subject. The authors did not involve any
foetal medicine unit; therefore no data on termination of
pregnancy are available with this study. The EUROSCAN
study [3] had already provided accurate data on termina-
tion of pregnancy when exstrophy is identified antenatally.

The incidence of female epispadias is most likely
underestimated by this study because the condition is
rarely diagnosed at birth.

The complexity of this group of conditions requires a
multidisciplinary approach to address the urological, or-
thopaedic, gastrointestinal, gynaecological, and psycho-
logical issues associated with exstrophy. The rarity of
exstrophy does not facilitate the development of multi-
disciplinary teams with good expertise in the understanding
and management of this condition, and very often exs-
trophy is managed by a surgeon with only occasional
exposure to exstrophy.

Only 12 centres in Europe were able to treat six or more
exstrophy and or epispadias during the study period. On the
other hand, 52 centres treated between one and five pa-
tients during 2010, of which 22 treated only one case in 12
months.

There is a case for centralising the treatment of exs-
trophy and epispadias in a smaller number of units around
Please cite this article in press as: Cervellione RM, et al., Prospective s
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Europe to ensure optimal quality of care for patients with
exstrophy and their families. The UK and the Netherlands
represent at the moment the only models of centralisation
of treatment of exstrophy in Europe. Both the Manchester
and the London exstrophy units treated more than six
exstrophy patients during the study period [18]. If the
treatment of bladder exstrophy in Europe could be limited
to a small number of centres, each would manage a sig-
nificant number of exstrophy patients every year which
would allow the development of good clinical expertise
within a relatively short period of time. This would also
allow the development of prospective studies at a level
much superior to what can be achieved in the current
situation.

Conclusion

This first prospective epidemiological study focused on the
bladder exstrophy complex in Europe provides a contem-
porary incidence of the BEEC. The study demonstrated also
that only a minority of the European Paediatric Urology
Centres can be considered “high volume” exstrophy units.
Considering the need for an experienced multidisciplinary
team for the optimal treatment of exstrophy, there is a
strong case for proposing a rationalisation of the treatment
of this group of conditions in a small number of units around
Europe to ensure optimal quality of care.
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