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Executive summary

BaBaBaBaBaccccckgkgkgkgkgrrrrround:ound:ound:ound:ound: With financial support from the United States National
Institute of Dental and Craniofacial Research, the Human Genetics
Programme of the World Health Organization (WHO) launched a five-
year project in 2000 to advance international research on craniofacial
anomalies (CFA). The first meeting, held in November 2000, focused on
four selected areas of research (treatment of CFA, gene/environment
interaction (GEI), genetics, and prevention); the second, held in May 2001,
considered the prevention of CFA1, and the third, held in December 2001,
focused on the establishment of a global registry of CFA and is summarized
in this report.

AAAAAims and oims and oims and oims and oims and obbbbbjejejejejeccccctttttiiiiivvvvves:es:es:es:es: The idea of a global registry was among the original
objectives of the scientists who sought to undertake international
collaborative research in the field of CFA. The underlying concept was to
create a disease-specific master database that would improve the current
level of knowledge available on birth prevalence of CFA and the associated
international, geographical, ethnic and cultural variations.

They agreed that, to begin with, the creation of such a database would
only be possible for a specific disease entity; the first target being the
commonest human craniofacial congenital condition, orofacial clefting
(OC). The major challenge in this context was, and still remains, the task
of eliciting appropriate information in parts of the world where not only
is the information unavailable, but there is no infrastructure for
ascertainment.

CCCCCooooonsensensensensensnsnsnsnsus meus meus meus meus meeeeeettttting:ing:ing:ing:ing:     To appreciate the extent of this challenge and to
seek solutions, a consensus meeting was held in Baurú, Brazil from
4-6 December 2001, with the participation of experts with relevant

1 Global strategies to reduce the health-care burden of craniofacial anomalies: Report of
WHO meetings on International Collaborative Research on Craniofacial Anomalies,
Geneva Switzerland, 5-8 November 2000; Park City, Utah, USA, 24-26 May 2001.
Geneva, World Health Organization, 2002.
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experience in a variety of disciplinary backgrounds. They provided a wide
range of opinions that reflected their diverse cultural, geographical,
political, social and economic backgrounds. Their discussions focused on
the feasibility and potential problems and pitfalls relative to the registration
of birth defects in general, and CFA in particular. They agreed on a
common core set of information that should be available for all examined
births. They also agreed that, while the core information would include a
minimum set of essential data, other desirable information should be
collected where possible. This could form another category of optional
data which would be valuable for future research – for example, it would
be highly desirable to have denominator information for births but, in
some regions or countries, this would not be possible.

BBBBBiririririrth pth pth pth pth prrrrreeeeevvvvvalealealealealencncncncnce re re re re ratatatatate:e:e:e:e: Current knowledge on the incidence and the birth
prevalence of CFA around the world reveals not only the apparent variation
but also significant differences in methods of data collection and birth
defect registration. There are even differences in the basic ground rules for
what data should be included in the registries and there is no international
consensus on its classification. This is mainly because of interregistry or
interregional differences in the application of the World Health
Organization’s International Classification of Diseases (ICD) Birth Defects
Registration System that can be modified to meet different requirements
in recording the appropriate details for specific or specialized anomalies.

CCCCClassificatlassificatlassificatlassificatlassificatioioioioion:n:n:n:n: Traditionally, “birth prevalence rate” has been the phrase
that registries prefer for defects in liveborn and stillborn infants, but this
is becoming increasingly inappropriate as terminated pregnancies are
usually not included. Before material from different registries can be
collected in a consistent manner, working definitions that transcend
different types of categorization – such as clinical, developmental, etiologic
or pathogenetic – are required; also, associated abnormalities and detailed
definitions of inclusions and exclusions need to be recorded.

CCCCCooooomparmparmparmparmparabababababilitilitilitilitility and cy and cy and cy and cy and cooooompatmpatmpatmpatmpatibibibibibilitilitilitilitility oy oy oy oy offfff e e e e existxistxistxistxisting ring ring ring ring reeeeegggggistististististrrrrries:ies:ies:ies:ies:     One of the major
challenges in relation to CFA registration is to identify all organizations
that are already in the process of collecting information on CFA, many of
which are using long-established, tried and tested procedures. Having
identified these organizations, a process of comparison and assessment of
compatibility will be required; then, on the basis of these findings, the
conditions to facilitate the building of a worldwide collaborative network
will have to be devised. Such a network should be capable of providing all
the elements outlined in Chapter 7.

CCCCCooooommommommommommon cn cn cn cn cooooorrrrre re re re re researesearesearesearesearccccch ph ph ph ph prrrrrotototototooooocccccols:ols:ols:ols:ols: In those parts of the world that have
already achieved reliable birth defect surveillance systems, some are
developing protocols and projects to underpin research into the etiology

Participants
agreed on a
common core
set of data that
should be
available for all
examined births
...
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and pathogenesis of CFA. One such project presented at the meeting – the
Common Core Protocols Project, established through the auspices of the
European Science Foundation (ESF) – aims to achieve consensus on the
minimum data sets required to enable research on GEI in OC. This includes
recommendations for core information on case ascertainment, clinical
assessment and classification, nutritional and lifestyle factors, maternal
medical history and family history. Other presentations at the meeting
covered protocols to obtain core information for genetic and biochemical
analyses, and guidelines on bioethical issues (Mitchell et al., 2002).

WHO crWHO crWHO crWHO crWHO cranioanioanioanioaniofafafafafacial anocial anocial anocial anocial anomalies wmalies wmalies wmalies wmalies weeeeeb sitb sitb sitb sitb site e e e e (www.who.int/genomics)::::: The
feasibility of creating and sustaining a global database for CFA was
discussed in terms of the potential and pitfalls surrounding systems based
on information technology, bioinformatic technology, and the ability to
obtain the appropriate information from communities throughout the
world for input and dissemination via the Internet. Existing systems that
aspire to similar aims and objectives were discussed and it was agreed that,
in addition to a basic registry facility, it would be desirable to have a
directory of resources that would include wide-ranging information on
CFA, relevant to the general public, researchers, governmental and non-
governmental organizations (NGOs), funding bodies and charities.
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The development of registries
to support birth defect
research

1

Birth defects – congenital anomalies (CA) – are a major cause of infant
mortality and childhood morbidity, affecting 2-3% of all babies. CA are
also responsible for large numbers of embryonic and fetal deaths. The
appropriate treatment of liveborn infants with significant birth defects
makes heavy demands on health care resources. The epidemiological
approach to birth defects has been the backbone of research into their
causes. Hypotheses about possible causative agents may arise from many
different sources – from the observations of astute physicians, from
experimental animal teratology, from epidemiological studies themselves
– but epidemiological techniques are usually necessary to test these
hypotheses.

1.1 Type of registry

Whenever a system for the registration of birth defects is to be established
(WHO, 1998, 2003), a number of decisions has to be made. These will be
influenced by the purposes for which the registry is being established, the
resources available and the practicability of the scheme in relation to
geographical, administrative, cultural and other relevant factors. Among
the most important decisions are the following:

WWWWWililililill the rl the rl the rl the rl the reeeeegggggistististististrrrrry by by by by be pe pe pe pe pooooopulatpulatpulatpulatpulatioioioioion- on- on- on- on- or hospital-baser hospital-baser hospital-baser hospital-baser hospital-based? d? d? d? d? A population-
based registry records data relating to all births2 to mothers resident
within a defined area, irrespective of where the birth takes place. A
hospital-based registry – based in one or many hospitals – records
defects in babies born, irrespective of where the mother lives. Birth
prevalence rates derived from hospital-based data are more liable to
bias than are population-based rates.

2 “Births” include live births and stillbirths and, where appropriate, pregnancies
terminated because of prenatally diagnosed birth defects.
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WWWWWhat sourhat sourhat sourhat sourhat sourccccces oes oes oes oes offfff  asc asc asc asc asceeeeerrrrrtainmetainmetainmetainmetainment wnt wnt wnt wnt wililililill bl bl bl bl be usee usee usee usee used? d? d? d? d? The more sources of
information that can be used, the larger the proportion of cases that
will be recorded. The basic source of information is usually the birth
record, but this is often incomplete, particularly for congenital heart
defects. Additional sources of information include hospital
admissions, neonatal surgery records, attendance at special clinics
(e.g., paediatric, cardiology) or child health clinics, postmortem
reports and school health records.

WWWWWililililill all all all all all dl dl dl dl deeeeefffffeeeeecccccts bts bts bts bts be re re re re reeeeecccccooooorrrrrdddddeeeeed od od od od or or or or or onlnlnlnlnly a sey a sey a sey a sey a selelelelelecccccttttteeeeed list? d list? d list? d list? d list? It is usual to
exclude a number of minor anomalies, largely because of the difficulty
of distinguishing between minor anomalies and normal variants, and
because of the variability in the reporting of such “defects”. With these
minor exceptions, it is desirable to record all defects. A monitoring
programme that excludes any major defect runs the risk that a new
teratogen may cause a defect which is not being recorded.

WWWWWililililill stl stl stl stl stililililillblblblblbiririririrths bths bths bths bths be ince ince ince ince incllllludududududeeeeed? d? d? d? d? If the objectives of the registry include
the highest possible level of ascertainment, it is highly desirable that
stillbirths be included, preferably with a postmortem report from a
paediatric or perinatal pathologist.

WWWWWililililill tl tl tl tl teeeeerrrrrminatminatminatminatminatioioioioion on on on on offfff p p p p prrrrreeeeegggggnancy fnancy fnancy fnancy fnancy fololololollololololowwwwwing ping ping ping ping prrrrreeeeenatal diagnatal diagnatal diagnatal diagnatal diagnosis bnosis bnosis bnosis bnosis beeeee
incincincincincllllludududududeeeeed? d? d? d? d? As an increasing number and variety of congenital
anomalies are being dealt with by terminating the pregnancy (where
the law allows it and where the facilities exist), it becomes increasingly
important that these defects should be included. For example, in
many centres the pregnancies are being terminated for more than
90% of the cases of anencephaly and more than 50% of those with
spina bifida and Down syndrome. By contrast, it is virtually
impossible to collect information routinely on defects in
spontaneously aborted fetuses; these are normally, by convention,
excluded from registration.

FFFFFooooor hor hor hor hor how low low low low long aftng aftng aftng aftng afteeeeer br br br br biririririrth wth wth wth wth wililililill data bl data bl data bl data bl data be ce ce ce ce cololololollelelelelecccccttttteeeeed? d? d? d? d? For obvious external
defects ascertainment should be virtually complete at birth although,
in practice, recognition is not always translated into notification. For
some internal defects, notably congenital heart disease and anomalies
of the genito-urinary tracts, diagnosis at birth is often seriously
incomplete. A one-year follow-up is a common and useful
compromise.

WWWWWililililill anl anl anl anl any cy cy cy cy cooooontntntntntrrrrrol gol gol gol gol grrrrroup ooup ooup ooup ooup offfff health health health health healthy baby baby baby baby babies bies bies bies bies be re re re re reeeeecccccooooorrrrrdddddeeeeed td td td td to alo alo alo alo allololololowwwww
fffffooooor cr cr cr cr cooooomparmparmparmparmparisoisoisoisoison on on on on offfff  d d d d deeeeemomomomomogggggrrrrrapapapapaphic and othehic and othehic and othehic and othehic and other far far far far faccccctttttooooorrrrrs bs bs bs bs beeeeetwtwtwtwtweeeeeeeeeen then then then then the
parparparparpareeeeents onts onts onts onts offfff  health health health health healthy infants and those wy infants and those wy infants and those wy infants and those wy infants and those with bith bith bith bith biririririrth dth dth dth dth deeeeefffffeeeeecccccts? ts? ts? ts? ts? The value
of this is debatable. When the need arises for a case-control study of
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a possible teratogenic risk factor, it is often the case that the variable
to be studied has not been included in the predetermined list of
factors to be recorded.

For the purposes of each individual scheme, decisions on these and other
issues must be made to suit the circumstances and purposes. As long as
the local rules and definitions are agreed upon, known and adhered to,
useful comparisons can be made between one time period and another.
However, if comparisons are to be made between one registry and another,
or between one country and another, the greatest care must be taken to
ensure that like is being compared with like.

Differences in birth defect prevalence between places and over time are
inevitably affected by the time scale and extent of the geographical area
examined. If a small area is studied, the number of cases of individual
defects will be small. Significant time trends, whether increases or
decreases, will be rare. If a large area is studied, case numbers will be higher
and significant time trends will be easier to detect. However, it then
becomes necessary to determine whether the trend is affecting the whole
area or only parts of the area, whereupon the problem of small numbers
arises again. However, the study of small areas increases the chance of
identifying associations with specific environmental risk factors.

Just as studies of small areas have limitations, it is unlikely that significant
time trends will be detectable from observations limited to a short period
of time. In both cases, the denominator (the total number of births) is
small. The longer the period over which baseline observations are made,
the more confidence can be placed in the significance of changes in
prevalence. However, comparing later rates with previous rates is not
without risk. A careful analysis of previous rates is necessary to be sure
that no clusters or trends were already present. It is important to note that
ascertainment techniques change over time.

As most birth defects appear to be random events, prevalence rates vary
from month to month and from year to year. To establish reasonably stable
baseline rates, registries covering relatively small numbers of births
(e.g., fewer than 20 000 per year) may need a 10-year baseline; large
registries (e.g., more than 100 000 annual births) may need 5 years. In
the first year of  operation of  any new registry, when lines of
communication are being established, ascertainment is usually less
complete than in subsequent years.

Prevalence rates

vary from month to

month and from

year to year ...
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1.2 Birth-defect surveillance and support of
research using registries

As the main purpose of most registries is to provide information on the
prevalence of birth defects, collection of good prevalence data is likely to
be expensive and difficult. Depending on logistic opportunities, registries
range from those with (assumed) complete coverage of all births of a
defined population to hospital-based registries that cover populations that
are more vaguely defined. When comparing prevalence from such different
registries it is important to acknowledge differences – both in the ways
birth defects are diagnosed and reported, as well as in the reliability of
numerators of prevalence estimates.

The traditional paradigm of prevalence data surveillance has been that
detection of a particularly high prevalence in one particular population,
or a sudden increase in prevalence over time, could help identify possible
environmental causes (Lie et al., 1991). Prevalence information therefore
serves as a basis for comparison and collaboration. Examples of such
collaborations are the International Clearinghouse for Birth Defect
Monitoring Systems (ICBDMS) and the Surveillance of Congenital
Anomalies in Europe (EUROCAT). This approach to environmental
surveillance, however, has significant statistical problems and may only
detect effects of common environmental factors that are either very
unevenly distributed geographically or are introduced suddenly.

BOBOBOBOBOX 1X 1X 1X 1X 1
Traditional paradigm of birth defect
registration and surveillance

Careful collection of cases in a defined population makes it possible to detect
changes in prevalence.

Once a change in prevalence is detected, its source may be identified through
supplementary studies.

Synchronized surveillance across nations increases the capacity to detect new
teratogens.

Prevalence

information

is a basis for

comparison and

collaboration ...
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BOBOBOBOBOX 2X 2X 2X 2X 2
The historic record of surveillance

General surveillance gives limited results.

It is extremely difficult and expensive to operate a reliable registration system.

Surveillance has a relatively low capacity to detect effects of risk factors (drugs).

Most birth defect registries must justify their existence by also using data for
other (research) purposes.

Environmental teratogens and clusters are still issues of concern.

There are limited results from general surveillance through registries,
although registries played a role in the detection of the two teratogens,
thalidomide and valproic acid. A shift in public concern from teratogenic
effect of drugs to teratogenic effects of other environmental and
occupational exposures still motivates the awareness represented by birth
defect registries.

BOBOBOBOBOX 3X 3X 3X 3X 3
Types of registries used for prevalence estimation

Population-based birth registries with identification of cases.

Case registries with good estimates of numerators (number of births in
population).

Case registries with vague estimates of population size.

The Medical Birth Registry of Norway (MBRN) is a population-based
registry that covers all births in Norway and has moderately good estimates
of birth-prevalence of several birth defects (Lie et al., 1994).

BOBOBOBOBOX 4X 4X 4X 4X 4
To enrich a registry with exposure information
on cases and controls

Target specific types of exposure (medication, smoking, vitamins, alcohol).

Collect random controls from a defined population in population-based registries,
if possible.

Consider collecting matched controls (hospital-based) from case-based registries.

Be aware that it costs more to collect good controls than to collect cases.

An alternative to making environmental surveillance conditional on good
prevalence data could be to collect information directly on a set of
candidate exposures. Hypothetically, the collection of arbitrary cases with
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matched controls that have information on key exposures would shortcut
the expensive first step of collection of prevalence data. It would also make
it possible to run studies of the effects of several exposures once sufficient
amounts of data are collected. To the degree that candidate exposures are
identified and may be studied in matched case-control studies, this
appears to be an attractive alternative to collection of prevalence data,
particularly in populations where prevalence data are hard to collect.
However, there are inherent problems with such matched case-control
studies. Problems with the quality of the controls, as well as recall bias,
may be serious enough to make it difficult to defend a pure case-control
approach to surveillance of environmental exposures. Regardless of
whether prevalence data are available or not, pooling of case-control data
with cohort data on exposures in meta-analyses may serve as another basis
for collaboration and comparison (Wacholder et al, 1992a-c).

During a period in the 1990s, the MBRN collected drug exposure
information on birth defect cases and matched controls. This was done
as part of a collaborative project called “MADRE”, coordinated by
ICBDMS. The collection targeted information on medications noted on
antenatal records. Such prospective information should be free of recall
bias. However, the data appeared to be incomplete and had limited value
for most medications.  The importance of having information available
on key exposures (medication, smoking, intake of alcohol and vitamins)
motivated MBRN to redesign the registry and, since 1999, they have
collected this information on all births.

BOBOBOBOBOX 5X 5X 5X 5X 5
Limitations of matching versus random controls
in case-control studies

Exposures that are correlated with matching criteria cannot be studied
(geographical environmental exposures, time etc. are difficult to estimate).

Matched controls do not represent the population (cannot estimate exposure
prevalence, attributable risks, gene frequencies, Hardy-Weinberg equilibrium,
etc).

Each case-group need separate controls.

Matching requires special statistical techniques.

The MBRN has also served as a base for a case-control study of CLP, the
cases not being recruited from the registry, but from treatment centres in
Norway. For the collection of  controls, however, the registry was
instrumental. Choosing candidate controls by random selection from the
whole population ensured that the controls represented the same
population as the cases. There was, however, no matching involved so it
was strictly a case-cohort design.

Information on
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BOBOBOBOBOX 6X 6X 6X 6X 6
Studies of genes, exposures and GEI

Case-parent triads may be more informative and even easier to collect than
(matched) case-control data.

(Matched) case-control data will enable estimates of the main effects of the
exposures.

To date, discussions have addressed the possible detection of
environmental exposures. Despite their limitations, case-control studies
may yet be a supplement to prevalence registries. In some situations where
prevalence data are extremely hard to get, case-control data may still serve
some surveillance purposes. If the aim is to study genes or GEI, however,
traditional case-control data may be less attractive than data and biological
samples collected only from the cases and their biological parents
(Weinberg et al., 1998; Wilcox et al., 1998). Comparison of such data from
different sources should be relatively unproblematic.

1.3 Definitions, classifications and coding of birth
defects and craniofacial anomalies

For the purpose of handling and exchanging data, it is customary to
translate words into codes. Here again, although most birth defect
registries use codes based on the WHO International Classification of
Diseases (ICD), there are many variations, and some registries use their
own codes in preference to those in the ICD. The ICD has to deal with
the entire scope of human diseases so it is not sufficiently detailed for many
specialized purposes; extensions of its codes have therefore been developed
by some organizations. Among the best known are:

— the British Paediatric Association (BPA) extension, which covers all
medical conditions of childhood,

— the US Centers for Disease Control and Prevention (CDC) extension
of the birth defects section, and

— the extension, for birth defects only, devised by EUROCAT.

At the time of writing this report, the most recent versions of the ICD are
the 10th and 11th editions (ICD-10 and ICD-11). In addition to problems
with the terminology of birth defects, there are also some difficulties with
the epidemiological terminology. After long years of  debate, the
preferred term to describe the frequency of occurrence of birth defects is
“prevalence” rather than “incidence”. Traditionally, defects in liveborn and
stillborn infants have been reported in terms of birth prevalence rates,
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usually per 10 000 related births. This remains appropriate for defects
unaffected by prenatal diagnosis and terminated pregnancies. However,
as these techniques are applied to an ever-increasing range of defects in
many countries, the term “birth prevalence rate” becomes increasingly
inappropriate because terminated pregnancies are not births in the usual
sense. By the same token, the term “fetal defect” may be preferable to “birth
defect” in these cases. For defects subject to prenatal diagnosis and
termination of pregnancy, the term “prevalence” may be sufficient. “Total
prevalence” has been suggested, but logically this should include defects
in spontaneously aborted fetuses and embryos.

The increasing practice of terminating pregnancies makes it necessary to
consider the appropriate denominator to use in the calculation of rates.
The traditional denominator is the total number of live births and
stillbirths. If significant numbers of fetuses – most of which would have
become either live births or stillbirths – are being treated by terminating
the pregnancy, an addition to the denominator seems appropriate.
Logically, this should be the total number of pregnancies terminated –
for whatever reason – but, because this figure is not always easy to obtain,
many registries add the number of pregnancies terminated because of fetal
defects to the total live births and stillbirths. As technical advances now
allow prenatal diagnosis and termination of pregnancy earlier than in the
past, the possibility arises that some of these fetuses would have aborted
spontaneously. This could result in an apparent (but not real) increase in
prevalence rates. Very early termination of pregnancy also adds to the
difficulties of “postnatal” confirmation of prenatally diagnosed defects.

These problems are not likely to make a profound difference to reported
rates of congenital anomalies. They are simply matters to be borne in mind
when making comparisons between reported rates from different
registries.

1.3.1 Terminology

It is unfortunate that there are to date no internationally accepted terms
for defining birth defects. Attempts have been made to give specific
and restricted meanings to such words as association, deformation,
malformation, sequence, syndrome, etc., but the recommendations
published from time to time have not been universally adopted. Even more
important than these global terms are the definitions of individual defects.
There is scarcely a single defect or group of defects that does not present
some extremely difficult problem. For example, several common birth
defects are abnormalities of size. Most often, the affected part is abnormally
small (microcephaly, microphthalmos, microtia) but it may also be
abnormally large (macrocephaly, megalocornea). The measurements upon
which these diagnoses are based are continuous variables, but the extent
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of the variation from the mean which underlies such diagnoses, in terms
of centiles or standard deviations, is rarely defined. Furthermore, the actual
measurements are not necessarily very precise or reproducible.

Infants with more than one defect (multiples) present a different problem
in classification. If the combination of defects constitutes a recognized
syndrome, sequence or association, the appropriate collective term will
commonly be used. When the defects do not add up to any recognized
condition, a decision must be made as to how to record them. If each defect
is recorded separately, the number of defects on record will, of course,
exceed the number of affected infants.

There are a few widely adopted, pragmatic conventions. For example,
extensive non-closure of the neural tube may result in anencephaly and
spina bifida. In these cases, the spinal lesion is regarded as an extension
of the cranial lesion and spina bifida is not usually recorded as a separate
defect. Defects that are consequential upon other defects (e.g., hydro-
cephalus, talipes and dislocated hips associated with spina bifida) are often
not counted as separate defects.

The same problem may arise in relation to individual organs. Congenital
heart disease is frequently complex. If the four components of Fallot’s
tetralogy are present, the case will be given the single diagnosis, Fallot’s
tetralogy. However, if there are multiple defects that do not constitute a
recognized syndrome, a decision must be made on whether to record one
defect (in which case, which one?) or all. Also within the field of congenital
heart disease are the problems of the ventricular septal defect (which
frequently closes spontaneously) and patent ductus arteriosus (which is
very common in small, pre-term babies and may require active measures
to close it).

In the tenth revision of the International Classification of Diseases
(ICD-10), the term “congenital anomalies” was replaced by “congenital
malformations, deformations and chromosomal abnormalities” to denote
structural malformations and exclude conditions such as inborn errors
of metabolism. “Craniofacial malformations” is therefore an appropriate
term.

An array of terms that is sometimes confusing has evolved over several
centuries to describe craniofacial and other malformations. After
consultation with professional colleagues and teratology researchers, the
Human Malformation Terminology Committee of the International
Federation of Teratology Societies (IFTS) has developed a comprehensive
list of the various terms used for congenital malformations, deformations
and so-called disruptions. The IFTS Committee’s list provides “preferred”
terms, “acceptable” terms, “non-preferred” terms and definitions.
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BOBOBOBOBOX 7X 7X 7X 7X 7
Examples from the IFTS Committee’s terminology list

PPPPPrrrrre fe fe fe fe fe re re re re rrrrrred ted ted ted ted te re re re re rmmmmm AAAAAcccccccccceptable teptable teptable teptable teptable te re re re re rmmmmm NNNNNon-pron-pron-pron-pron-pre fe fe fe fe fe re re re re rrrrrred ted ted ted ted te re re re re rm/sm/sm/sm/sm/s
Scaphocephaly Dolichocephaly Leptocephaly; Boat head; Dolichocrania

Cymbocephaly; Mecistocephaly

Microcephaly Microcrania Nanocephaly

Cleft lip Harelip; Cheiloschisis; Stomoschisis;
Stomatoschisis

1.3.2 Working definitions

CCCCCrrrrranioanioanioanioaniofafafafafacial anocial anocial anocial anocial anomalies (CFmalies (CFmalies (CFmalies (CFmalies (CFA):A):A):A):A):     this term     covers a poorly defined group
of congenital anomalies named after the anatomical location of a given
defect present at birth. According to working definitions, it could include
any etiologic category (chromosomal, environmental, Mendelian,
multifactorial, etc.), as well as any pathogenetic mechanism
(malformation, deformation, disruption, dysplasia), or any clinical
category (developmental field complex, isolated defect, sequence,
syndrome, etc). Therefore, in this work we will only refer to oral clefts,
including typical cleft of the lip and/or palate as an example of CFA. In
the future, other congenital anomalies of this group could be considered
(see Table 1 below). Whenever not specified otherwise, we will refer in this
work to the isolated forms of oral clefts, without other congenital defects
detected in the same child.

OrOrOrOrOral cal cal cal cal cleleleleleftsftsftsftsfts (O(O(O(O(OC)C)C)C)C), including cleft lip, with or without cleft palate (CL/P),
and isolated cleft palate (CP), occur in approximately 1 in every 700 live
births; that is, with about the same frequency as Down syndrome, neural
tube defects, polydactyly, and other so-called “common” congenital
anomalies.

RRRRReeeeegggggistististististrrrrries and ries and ries and ries and ries and reeeeegggggistististististeeeeerrrrrs,s,s,s,s, mo mo mo mo monitnitnitnitnitooooorrrrring and sing and sing and sing and sing and surururururvvvvveeeeeililililillanclanclanclanclance:e:e:e:e: If the primary
objective of the planned system is not to monitor but to register oral clefts
in the specific sense of the word – to register, namely, to recruit and follow
up cases in a central repository (Last, 1995) – the quality of recorded data
should be of  more concern than completeness of ascertainment.
(See Box 9 below.)
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BOBOBOBOBOX 8X 8X 8X 8X 8
ICBDMS definitions

The definitions and characteristics summarized here were published by the
International Clearinghouse for Birth Defect Monitoring Systems as norms for the
28 participating programmes (ICBDMS, 1991, 2001).

Even though minor deviations can be adopted for other studies, a detailed definition
including a list of inclusions and exclusions must be compiled and agreed upon before
material from different registries can be collected.

“““““CCCCCl e fl e fl e fl e fl e ft lip with or without cleft lip with or without cleft lip with or without cleft lip with or without cleft lip with or without cleft palat palat palat palat palattttte (CL/P):e (CL/P):e (CL/P):e (CL/P):e (CL/P):     a congenital malformation
characterized by partial or complete clefting of the upper lip, with or without
clefting of the alveolar ridge or the hard palate. Excludes midline cleft of upper
or lower lip and oblique facial fissure (going towards the eye) (ICBDMS, 2001).

“““““Cleft of the lip arises by non-fusion of various processes that build up the face.
Clefting of the lip (“harelip”) may also include the alveolar processes and the
palate. Clefts may be unilateral, predominantly on the left side, or bilateral. Most
infants with clefts of the lip have no associated malformations. Clefts may be
surgically repaired with some functional and cosmetic restoration, but often a
series of treatments is necessary until the child is of school age or more. There is
a genetic background to cleft lip and a recurrence risk exists for siblings.
Exogenous factors probably play a role, e.g. certain drugs and maternal smoking.
Facial clefts may be detected prenatally by ultrasound, but usually not until late
pregnancy (ICBDMS, 1991).

“““““CCCCCleflefleflefleft palat palat palat palat palattttte without clefe without clefe without clefe without clefe without cleft lip (CP):t lip (CP):t lip (CP):t lip (CP):t lip (CP):          a congenital malformation characterized
by a closure defect of the hard and/or soft palate behind the foramen incisivum
without cleft lip. Includes sub-mucous cleft palate. Excludes CLP, cleft uvula,
functional short palate, and high narrow palate (ICBDMS, 1991).

“““““This condition is characterized by a cleft throughout the soft and hard palate,
usually positioned in the midline, but without clefting of lips or alveolar process.
The cleft originates in the non-fusion of the maxillar palatal processes during
the tenth week of embryonic development, but details of the pathogenesis are
debated. The cleft may be sub-mucous. Some clefts are associated with a small
lower jaw (micrognathia) where the tongue may have mechanically prevented
fusion of palatal processes (Pierre Robin sequence). CP is often associated with
other malformations in various syndromes. Genetic factors play a role in non-
syndromic isolated cleft palate, and a recurrence risk exists in siblings.
Environmental factors may increase the risk for an isolated cleft palate,
e.g., certain drugs and, possibly, maternal smoking. The palatal cleft impairs
swallowing and, later, speech. Treatment usually starts with a prosthesis to cover
the cleft, followed by surgical repair. If no chrosomal abnormalities or serious
malformations are associated, prognosis is excellent (ICBDMS, 1991).”
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BOBOBOBOBOX 9X 9X 9X 9X 9
Aims of a coordinating registry

In terms of the above concept (para. 1.3.2), a coordinating registry should aim to:

build up a collaborating network, with the participation of all member registries,
as a permanent activity, suitable for descriptive epidemiology, surveillance
(including monitoring), activities in preventive public health, interactions with
support organizations, education and training;

conduct research programmes, with the participation of some member registries,
as temporary, short or long-term activities aimed at specific objectives.

Table 1:  The spectrum of CFA*

Cleft lip (CL) Cleft lip with or Cleft lip and/or palate; Craniofacial
without cleft palate oral clefts anomalies

Cleft lip & palate (CLP)

Cleft palate (CP) Cleft palate

Oblique facial cleft

Macrostomia Atypical facial clefts

Midline cleft lip Holoprosencephaly

DeMyer facies CNS defects

Other CNS defects

An/microphthalmus Eye defects

Other eye defects

An/microtia First and second

Preauricular tags branchial arch defects

Preauricular sinus

Agnathia

Micrognathia Mandibular defects

Other jaw defects

Anodontia Dentition defects

Other dental defects

* This list of CFA is not exhaustive.
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1.4 Clinical support of craniofacial anomaly
registration

Three interrelated research issues, within the clinical theme, were
addressed at the meeting.

1.4.1 Evidence-based care

Evidence-based care focuses on the replacement of current widespread
uncertainty and confusion in clinical care with a sound evidence base
derived from rigorous clinical research. There is a pressing need to mobilize
a critical mass of clinical research expertise and to access sufficiently large
samples of patients for adequately-powered clinical trials. Initial efforts
should include:

1) Trials of surgical methods for the repair of different orofacial cleft
subtypes, not just unilateral clefts.

2) Trials of surgical methods for the correction of velopharyngeal
insufficiency.

3) Trials of the use of prophylactic ventilation tubes (grommets) for
middle-ear disease in patients with cleft palate.

4) Trails of adjunctive procedures in cleft care, especially those that place
an increased burden on the patient, family or medical services, such
as presurgical orthopaedics, primary dentition orthodontics and
maxillary protraction.

5) Trials of methods for perioperative pain, swelling and infection
management, and nursing.

6) Trials of methods to optimize feeding before and after surgery.

7) Trials addressing the special circumstances of care in low- to middle-
income countries in respect of surgical, anaesthetic and nursing care.

8) Trials of different modalities of speech therapy, orthodontic treatment
and counselling.

Equally urgent is the need to either create collaborative groups or improve
the networking of existing groups in order to develop and standardize
outcome measures. There is an especially urgent need for work on
psychological and quality-of-life measures, and economic outcomes.

For rare interventions, prospective registries should be established to
hasten collaborative monitoring and critical appraisal, equivalent to
Phase I trials. Relevant topics would be craniosynostosis surgery, ear
reconstruction, distraction osteogenesis for hemifacial macrosomia and
other skeletal variations, midface surgery in craniofacial dysostosis and
correction of hypertelorism.
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1.4.2 Quality improvement

Quality improvement requires the development and dissemination of
methodologies for monitoring and improving the delivery of clinical
services.

The international adoption of a set of guidelines for the provision of
clinical services and the maintenance and analysis of minimum clinical
records of cleft care is proposed. Various registries of clinical outcomes
have recently emerged and are working independently. Efforts should be
made to harmonize them.

1.4.3 Access and availability

Access and availability requires the identification of strategies to maximize
access to adequate levels of care for all affected individuals, irrespective of
nationality. In large parts of the world, routine public health care services
are unable to afford treatment for CFA. Three general approaches can be
identified:

— high volume indigenous centres of excellence,
— contractual agreements initiated by NGOs with local hospitals, and
— voluntary short-term surgical missions.

The long-term benefit of these efforts could be developed by:

1) A survey of the charitable organizations involved and the scale of their
work.

2) An appraisal of the cost-effectiveness and clinical effectiveness of the
different models of aid.

3) The promotion of dialogue between different NGOs to develop
commonly-agreed codes of practice and the adoption of the most
appropriate forms of aid for local circumstances, with an emphasis
on support that favours indigenous long-term solutions.

4) The initiation of clinical trials concerning the specifics of surgery in
low- to middle-income country settings, one-stage operations,
optimal late-primary surgery, anaesthesia protocols (e.g., local
anaesthetic, inhalation sedation), antisepsis.

5) The development of  common core protocols for genetic,
epidemiological and nutritional studies alongside surgery.
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Craniofacial anomalies and
associated birth defects2

2.1 Global distribution of craniofacial anomalies

Congenital anomalies (CA) are a major cause of infant mortality and
childhood morbitity, affecting 2-3% of all babies. Approximately 1% of
these newborns have syndromes or multiple anomalies; CFA are often a
component part. Syndromes are composed of multiple malformations
thought to be etiologically and/or pathogenetically related. Syndromes that
have cleft lip and/or cleft palate as one of the features are of interest in
the quest for etiologic and pathogenetic factors, and it is estimated that
30% of cleft cases are syndromic. Conversely, therefore, approximately
70% are non-syndromic.

Studies suggest that associated anomalies occur with a frequency of 44 %
to 64 % in patients with clefts (Cohen, 1978). Isolated cleft palate (CP) is
more frequently associated with congenital malformations (up to 50%),
than CL/P (approximately 5 to 10%). There is however considerable
variation in these figures in different populations.

Oral clefts (OC) therefore are among the most widely known and common
CFA, occurring in approximately 1 in every 700 live births. CFA, other
than cleft lip and palate, occur in 1 in every 1600 newborns in the United
States of America (USA) and include jaw deformities, malformed or
missing teeth, defects in the ossification of facial or cranial bones, and
facial asymmetries. Clefts occur proportionately more often among the
Asian populations than among African populations. Many factors
contribute to cleft conditions, among them being heredity, pre-natal
nutrition, drug exposure, and other environmental factors (WHO, 2002).
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2.1.1 Global data for oral clefts

Coincidental findings reported from partially independent data bases –
ICBDMS (Rosano & Mastroiacovo, 2001), EUROCAT (Bianchi, 2001),
and NBDPN (2000) – as well as from the recent literature review by
Mossey & Little (2002) are here summarized as representing non-spurious
observations:

CCCCCleleleleleft lipft lipft lipft lipft lip,,,,, w w w w with oith oith oith oith or wr wr wr wr withouithouithouithouithout ct ct ct ct cleleleleleft palatft palatft palatft palatft palate (CL/P):e (CL/P):e (CL/P):e (CL/P):e (CL/P): The highest reported
prevalence rate (2.28 per 10 000) in the world is that of Bolivia
(Rosano & Mastroiacovo, 2001; Mossey and Little, 2002). Known data
comes mainly from the city of La Paz, at 4000 meters above sea level,
with a large proportion of its population being of Amerindian ethnic
background. The role of both environmental (chronic hypobaric
hypoxia from altitude) and genetic (Mongolic Amerindian ethnicity)
etiologic factors and their interactions are still unknown (Castilla,
Lopez-Camelo & Campana, 1999). Interestingly, a similarly high-
prevalence rate for CL/P seems to exist in the ethnic Mongolian
population of Tibet at an almost equally high altitude (Zhang, 2001).

CCCCCleleleleleft palatft palatft palatft palatft palate (CP):e (CP):e (CP):e (CP):e (CP): The highest reported prevalence rate (10.0 to 14.0
per 10 000) in the world is that of Finland, where CP frequency is
higher than that expected for northern Europe, followed by Scotland
(8.0 per 10 000).

The prevalence for both OC main types, CL/P and CP, seems to depend
largely on the same macro ethnicity, with maximum values among
Mongols, lowest among Africans, and intermediate in Caucasians. The
populations of two Asian countries, Japan (Neel, 1958) and the Philippines
(Murray et al., 1997), as well as the mixed-race populations such as the
American Indians of British Columbia (Lowry, Thunem & Uh, 1989) and
California (Croen et al., 1998), and the mestizo populations in countries
such as Argentina, Bolivia and Chile (Mossey and Little, 2002), fit into
the Mongolian category. Likewise, low frequency of OC among Africans
is reflected among African countries, Nigeria (Iregbulem, 1982), as well
as North America’s African Americans (Conway & Wagner, 1966) and
Latin American countries with a substantial African ancestral background,
namely, Venezuela (Mossey and Little, 2002) and Santo Domingo (Garcia-
Godoy, 1980).

For CL/P in Europe, higher prevalence rates are reported from northern
than from southern countries (Mossey and Little, 2002). Nevertheless, as
expected, some inconsistencies to this general set of rules can be found,
such as the low prevalence of CL/P in Japan reported by Kondo (1987)
and of CP in China reported by Xiao (1989), as well as the high frequency
for CL/P in Nairobi reported by Khan (1965). Such exceptional situations
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may be reflecting operational differences in ascertainment or case
definition, or “micro” ethnic situations such as geographical clusters.

2.1.2 Study on prevalence of non-syndromic oral clefts (OC)

A study on CL/P and CP occurrence was based on information collected
from 1993-1998 by 57 registries worldwide (14 from the Americas, 5 from
Asia, 2 from Oceania, 36 from Europe), all of which were members of
either the ICBDMS or the EUROCAT. This data comprised the frequency
of infants registered with a diagnosis of CL or CP, isolated or associated
with other defects, from a total of 16 923 870 live births and stillbirths.

Rates were calculated by dividing the relevant cases by the number of live
birth and stillbirths; a 95% confidence interval (CI) was calculated for
each rate, using the Poisson distribution or the normal approximation
when the number of cases exceeded 30. Heterogeneity within and among
registries was tested using the chi square test.

Cleft palate without cleft lip (CP) prevalence at birth ranged from
1.3-25.3 per 10 000 births. The overall rate was 5.0 per 10 000 births, but
the rate of distribution varied significantly among registries (p<0.001).
Considering the 5th and 95th centile of the rate distribution, the rates
varied from a low of 2.2 to a high of 8.1, with the registries of Canada
and Finland showing the highest rate and those of Cuba, Colombia and
South Africa showing the lowest.

Cleft lip with or without cleft palate (CL/P) prevalence at birth varied from
3.4-22.9 per 10 000 births. The overall rate was 7.9 per 10 000. The rate
distribution was not homogeneous among registries (p<0.001). Higher
values were found in Asian (China, Japan) and South American (Bolivia,
Paraguay) countries, while Israel, South Africa and Southern European
countries showed the lower values.

The proportion between infants with CL/P and CP was higher among
Asian registries (from 4 to 6 times) and lower among Canadian and
Finnish registries (from half to two thirds).

Findings in the study confirmed the low prevalence of CP observed among
Africans. Caucasians and particular peoples from Canada and Northern
European countries showed the highest prevalence rate for CP, i.e., twice
as high as that in other countries. The prevalence of CL/P is also lower
among Africans, and higher among Amerindians, Chinese and Japanese
compared with Caucasians. By comparison with other countries CL/P
prevalence, i.e. 7.4 (CI 95%: 7.3-7.6), the rate among Chinese and
Japanese is double, 14.8 (CI 95%: 14.2-15.5). These differences might be
explained by different methods of ascertainment. However, a high level
of ascertainment has been broadly reported for facial clefts so different
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levels of ascertainment are unlikely to explain the differences reported.
The level of the rate of CL/P was not correlated with that of CP, however
Asian registries, which showed the highest rates for CL/P, showed low rates
for CP.

2.1.3 Study on the sex ratio

A study on the sex ratio (SR) was based on information provided by
17 registries of congenital anomalies, also members of the ICBDMS,
collected from 1974-1997. For the purpose of the study, 23 954 cases with
CL/P (19 191 isolated and 4763 associated) and 14 000 cases with CP
(9978 isolated and 4022 associated) were selected (EUROCAT, 1997;
ICBDMS, 2001).

The SR was 0.93 (CI 95%: 0.89-0.96) among isolated cases with CP, and
1.81 (CI 95%: 1.75-1.86) among isolated cases with CL/P. An excess of
prenatal mortality risk was found among females with cleft lip (CL).
Among orofacial clefts associated with other defects, the sex ratios shrank
towards the normal value, i.e. 1.01 (CI 95%: 0.96-1.07) for CP and 1.33
(CI 95%: 1.27-1.34) for CL/P.

Findings of this study confirm the known predominance of females
among infants with CP and the known predominance of males among
infants with CL/P. The sex ratio of CP was not significantly different from
normal values when associated non-facial malformations existed, and was
much lower than that for CL/P. The findings of previous studies that a
male excess was less marked in races where CL/P is more common was
not confirmed in this study in which Latin-American countries, with a
higher prevalence of CL/P, had a lower sex ratio for males than the
estimated common sex ratio.

CL/P, which is predominant among males, showed a greater intra-uterine
mortality for females. The fact that liveborn infants with isolated CL
usually have a good survival rate suggests that stillborn infants with an
apparently isolated CL may, in fact, have other – unnoticed – anomalies,
such as holoprosencephaly which, because of its female predominance,
could explain the excess of females among stillborn cases.

2.2 Congenital anomalies associated with
craniofacial anomalies

Cleft lip, with or without cleft palate, (CL/P) and isolated cleft palate (CP)
are frequently associated with other major congenital malformations. It
has been reported that about 20% of liveborn infants with facial clefts
have associated malformations, and the figure is much higher among
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stillbirths. The study of associated anomalies is useful in identifying
pathogenetically homogeneous patterns of malformations and hence
contributes to more powerful etiologic studies and better public health
monitoring.

2.2.1 Study on multi-malformed infants

This study was based on data collected from 15 registries that are members
of the ICBDMS and participate in the collaborative project on monitoring
multi-malformed infants. Data were collected from 1992-1999 in the
15 registries as case records of infants registered with a diagnosis of CL
or CP, associated with other defects, from 7 180 511 live births, stillbirths
and terminated pregnancies (ICBDMS, 2001).

Out of 6454 cases of multi-malformed infants, the study found 739 cases
(11.4%) of CL/P and 544 cases (8.4%) of CP. The most frequently
associated anomalies with CL were congenital heart defects (28.6%),
polydactyly (16.2 %), deformation/s (14.6%), hydrocephaly (11.4%), and
a-microphtalmia (8.3%). The proportional analysis showed anencephaly,
encephalocele, a-microphtalmia and polydactyly to be the preferential
patterns associated with CL/P.

CP was more frequently associated with congenital heart defects (31.1 %),
deformation/s (22.4%), hydrocephaly (11.2%), urinary tract defects
(9.7%) and polydactyly (9.2%). CP was preferentially associated with neck
anomalies.

To distinguish between isolated and associated cases in birth-defect
epidemiology it is useful to provide clues for the etiology of the defect.
The definitions of associated anomalies may vary among researchers, and
the completeness of the identification and registration of such anomalies
will depend on the data-collection method and the length of follow-up
time. The ICBDMS collaborative project on monitoring multi-malformed
infants allows comparable and reliable data – in terms of data collection,
coding and analysis – to be gathered.

Findings in literature show that the most frequent defects associated with
facial clefts are malformation of the limbs, followed by cardiovascular and
other facial anomalies. The collaborative effort of the 15 registries
participating in the ICBDMS project for monitoring multi-malformed
infants has made it possible to obtain these findings. This is a significant
research project, unique for the extent of its coverage of collected cases
and the variety of races and ethnic groups represented.
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2.3 Hungarian population-based data set of multi-
malformed cases including orofacial clefts

Multiple congenital abnormalities (MCA) – the occurrence of two or more
different congenital abnormalities (CA) in the same person (Czeizel et
al., 1988a) – represent about 10% of the recorded CA in the Hungarian
Congenital Abnormality Registry (Czeizel, 1997). The birth prevalence
of recorded cases affected by MCA was 4.0 per 1000 total births (range:
3.7-4.5) in Hungary for 1973-1982. The stillbirth and infant death rates
for the MCA category were 8.67% and 23.8%, respectively, that is, about
10 times higher than the corresponding national figures for the study
period (Czeizel et al., 1988b).

Cases with MCA, including CL/P and posterior CP were evaluated in the
population-based, almost-complete data set of the Hungarian Congenital
Abnormality Registry. For the evaluation, the clinically recognized and
notified syndromes and associations were included; the proportion of
unspecified, multi-malformed cases being reduced when new or
supplemental information was requested from clinicians. Furthermore,
an attempt was made to classify unidentified, multi-malformed cases as
syndromes or associations. This was done by referring them either to the
regional multiple congenital abnormality examination centres or the so-
called registry diagnoses in well-defined multiple-congenital abnormality
entities. Finally, the remaining unidentified multi-malformed cases were
evaluated on the basis of their component abnormalities. Of 651 cases
with multiple congenital abnormalities, including OC, 58 (8.9%) had
identified syndromes:

— Mendelian 23 (3.5%),
— chromosomal 31 (4.8%),
— teratogenic factors (hydantoin) 4 (0.6%).

The majority of the previously delineated syndromes were not identified.
78 (12.0 %) cases were affected with the so-called schisis association. The
rest of the multi-malformed cases (351 [53.9 %] and 169 [26.0 %],
including those with CL/P or posterior cleft palate, had unidentified
multiple congenital abnormalities with mention of  component
abnormalities, respectively. These cases, all with two to eight component
abnormalities, were evaluated together on the basis of different pairs of
component abnormalities in the hope that this approach might help to
identify and/or delineate syndromes or associations, thus reducing the
proportion of random combinations of congenital abnormalities.
Of  31 cases with ADAM sequence, 8 had CL; of  31 cases with
holoprosencephaly, 7 had CL and 2 had CP. (See Box 10 below.)
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BOBOBOBOBOX 10X 10X 10X 10X 10
Definitions of some isolated CA entities that
include CL and/or CP

RRRRR obin sequencobin sequencobin sequencobin sequencobin sequence (or Pe (or Pe (or Pe (or Pe (or Pi e ri e ri e ri e ri e rrrrrre Re Re Re Re Robin syndrobin syndrobin syndrobin syndrobin syndrome) ome) ome) ome) ome) includes a U-shaped cleft
palate, micrognathia and/or glossoptosis without other major CA.

ADAM sequencADAM sequencADAM sequencADAM sequencADAM sequenceeeee comprises asymmetric limb deficiencies caused by an amniotic
band with atypical anencephaly/encephalocele and/or orofacial cleft and/or
ectopic cordis-thoracoschisis and/or abdominal wall defect.

HHHHHoloproloproloproloproloprosencosencosencosencosencephaly ephaly ephaly ephaly ephaly is the consequence of a prechordial mesoderm defect with
varying degrees of deficit of midline facial development (from cyclopia to
hypotelorism), especially the median nasal process and incomplete
morphogenesis of the forebrain. This CA-entity frequently includes CL and CP.

In the past, the classification of CA was based on anatomic localization.
In the future, an etiologic classification will be established. At present, the
cause in several CA and MCA groups is still unknown so a
pathogenetically oriented classification, as outlined below, would be a
reasonable compromise:

1) Differentiate isolated and multiple CA (Czeizel et al., 1988a).

2) Separate subclasses within the above two categories (Spranger et al,
1982; Opitz et al, 1987), e.g., delineate MCA association as a schisis
association (Czeizel, 1981).

3) Separately evaluate the known etiologic MCA entities, i.e., syndromes
and associations.

BOBOBOBOBOX 11X 11X 11X 11X 11
Definitions of MCA patterns

MCMCMCMCMCA A A A A syndrsyndrsyndrsyndrsyndromes omes omes omes omes are recognized patterns of component CA presumably having
the same etiology, e.g. mutant autosomal or X-linked dominant or recessive
genes, chromosomal aberrations or teratogenic factors.

MCMCMCMCMCA A A A A assoassoassoassoassociations ciations ciations ciations ciations are recognized patterns of non-random associations of two
or more different component CA that do not have the same etiology; they are
currently not considered to constitute MCA syndromes.
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After the delineation of new MCA syndromes and MCA associations, and
the identification of previously delineated and recognizable MCA
syndromes and MCA associations, the balance corresponds to the so-
called random combination of CA which are a chance concurrence of two
or more different CA.

Of the 651 multi-malformed cases, 58 (8.9%) were identified as previously
delineated MCA syndromes. Among 23 (3.5%) Mendelian CA entities,
the majority were EEC, OFD II, Meckel and Roberts syndromes. Of
31 (4.8%) chromosomal syndromes, 29 cases were affected with trisomy
13. All four (0.6%) MCA caused by teratogens were identified as fetal
hydantoin syndrome. CL and CP were not differentiated among these
MCA entities because they occurred alternatively among the cases. Only
one delineated MCA association had CL or CP. Of 130 MCA cases with
schisis association, 73 (11.2%) had either CL (55) or CP (18).

The numbers of unidentified MCA cases including CL or CP were 351
(53.9%) and 169 (26.0%) respectively. The majority of MCA cases were
not identified; on the contrary, that random combination may explain
only 12.1% of the study material. Clearly, the proportion depends on the
number of component CA:

2 = 16.7% (1 in 6);
3 = 0.4% (1 in 225), and
4 or more = 0.0% (1 in 14 000).

It is an important task to decrease the proportion of unidentified MCA
entities and delineate further MCA entities including CL and/or CP. The
hope is that this population-based data set will stimulate experts to
attempt to identify either previously delineated or new MCA entities.

Finally, it is necessary to obtain the family histories of MCA cases and
consanguinity data of the parents as this information may help to identify
Mendelian MCA entities. The advances made in CFA research have given
medical doctors greater understanding and expertise in identifying
previously delineated MCA entities. “Diagnosis” of MCA entities is the
task of the clinicians who see and examine the cases so it is helpful to
adopt registry diagnoses to identify well-defined, previously delineated
MCA entities. The validity of these diagnoses will, however, need to be
further checked. The progress in gene mapping will drastically facilitate
identification of newly recognizable MCA entities.
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Table 2:  Diagnostic criteria of MCA entities (MCA syndromes): registry diagnosis

CA syndromes Obligatory CA Additional CA

Acrocephalosyndactyly type I Craniosynostosis *

Apert syndrome Syndactyly -

Asplenia with cardiovascular CA Asplenia-polysplenia *

Ivemark syndrome Cardiovascular CA -

Congenital rubella Cataract; Cardiovascular CA Microcephaly supports the diagnosis

Cryptophthalmos with other CA Cryptophthalmos *

Fraser syndrome Syndactyly -

EEC Split hand and/or foot; Ectodermal dysplasia confirms
Orofacial clefts the diagnosis

Ellis-van Creveld Achondroplasia; Polydactyly Cardiovascular CA confirms the diagnosis

Wiedemann-Beckwith syndrome Omphalocele; Macrosomia-macroglossia *

Holt-Oram Septal heart CA; Vertebral CA, analatresia-stenosis,
Radial-type limb reduction oesophagealatresia-stenosis and renal

agenesis exclude the diagnosis

Klippel-Trenaunay-Weber Unilateral limb hemihypertrophia ; *
Haemangioma

Meckel Occipital encephalocele; Orofacial clefts, polydactyly and
Cystic kidney hypo-genitalism confirm the diagnosis

Mohr (OFD II) Cleft palate; Polydactyly *

Poland Syndactyly; In general unilateral
Pectoral muscle hypoplasia

Roberts Orofacial clefts; Phocomelia *

Ullrich-Turner Congenital lymphoedema ; *
Pterygium colli

*  With or without some other characteristic CA; however, the occurrence of other non-characteristic CA excludes the diagnosis.

Table 3:  Diagnostic criteria of MCA entities (MCA associations): registry diagnosis

CA-associations Obligatory CA Additional CA

Postural Two or more postural type CA (club-foot, *
dislocation of the hip and torticollis)

Schisis Two or more schisis-type CA (neural-tube defect, orofacial *
cleft, omphalocele and/or diaphragmatic CA)

Vacterl Three or more VACTERL-type CA from the following six: *
specified vertebral CA, anal atresia-stenosis, cardiovascular
CA, tracheo-oesophageal atresia-stenosis, renal agenesis or
dysplasia, radial type limb reduction or polydactyly

* Other major CA exclude the diagnosis.
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2.4 Example of epidemiology of hereditary
syndromes with CFA in the former Soviet
Union

The prevalence of Mendelian hereditary diseases was studied among the
populations of the former Soviet Union over the last 20 years, as follows:

SSSSSttttteeeeep 1:p 1:p 1:p 1:p 1: A special form that included the symptoms of different
hereditary disorders (neurological, ophthalmological, dermatological,
skeletal, etc.) was distributed to local medical professionals for them
to enter information on all families they had encountered with such
symptoms. The form allowed for the recording of at least 500 different
hereditary diseases, autosomal dominant, autosomal recessive and
X-linked recessive, in approximately the same proportion as they are
presented in Victor McKusick’s Catalogue for Mendelian Phenotypes
in Man (McKusick, 1998).

SSSSSttttteeeeep 2:p 2:p 2:p 2:p 2:     A professional team personally investigated the data submitted
by the local medical staff and also collected from other sources. Team
members visited every family, excluding those where cases were
evidently nonhereditary; the team subsequently compiled the
genealogical trees of the affected families.

SSSSSttttteeeeep 3:p 3:p 3:p 3:p 3: Specialists from Moscow’s medical institutes investigated the
most recently recorded cases. Finally, the study revealed the prevalence
rates for autosomal dominant, autosomal recessive and X-linked
recessive disorders, as well as the spectrum of hereditary diseases in
the population that had been investigated.

In 1976-1984, a similar study was conducted on a population of almost
one million people in the Central Asian Republics of the former Soviet
Union. The same methodology was used and more than 420 families, with
1114 people affected with different hereditary disorders, were revealed in
the course of the study.

In 1985, further studies were conducted in Northern, Central and
Southern regions of the European part of the former Soviet Union. A study
that included other ethnic groups, namely Adigean, Chuvashian and Mari,
investigated a population of more than 1.5 million people. During the
course of this study the following statistics were revealed:

— 1723 patients from 884 families with 111 different autosomal
dominant disorders;

— 942 patients from 707 families with 111 different autosomal recessive
disorders; and
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— 223 patients from 169 families with 36 different X-linked recessive
disorders.

The prevalence rates for autosomal dominant, as well as for recessive
disorders, were approximately two times higher in rural populations than
they were in the urban populations of all the territories investigated, except
for Krasnodar Province. Prevalence rates for X-linked pathology were
approximately equal in both urban and rural populations. It should be
mentioned that values of prevalence rates for hereditary pathology of rural
populations in the study were close to the values of the frequencies of
Mendelian disorders in the highly respected Register for Handicapped
Individuals of British Columbia.

The spectrum of hereditary syndromes and diseases, including CFA,
detected during the medical genetic study of populations of the former
Soviet Union is shown in the Tables 4 and 5. There were more than
30 autosomal dominant syndromes with CFA. Only four of them had a
relatively high prevalence rate (p>1:100000). Among those, Marfan
syndrome and trichorhinophalangeal syndrome type 1, showed local
accumulation, the latter among the Adigean population. Three syndromes,
namely Noonan syndrome, EEC syndrome and Waardenburg syndrome,
had a prevalence rate of approximately 1:150 000; EEC syndrome showed
local accumulation in the Mari population. All other autosomal
dominant (AD) syndromes had a low, or extremely low, prevalence rate
but, in spite of this, Moebius syndrome, Saethre-Chotzen syndrome and
frontonasal dysplasia showed local accumulation. Eleven autosomal
recessive syndromes with CFA were detected during the study; prevalence
rates for most of them were extremely low. There were no cases of local
accumulation for autosomal recessive syndromes. Several X-linked
recessive syndromes and one X-linked dominant syndrome with CFA were
registered, such as oto-palato-digital syndrome, type II, Coffin-Lowry
syndrome and Aarskoga syndrome.

Conclusions based on the study:

1) The diversity of hereditary syndromes with CFA in the population
of the former Soviet Union is broad.

2) On the contrary, the proportion of common hereditary syndromes
with CFA is low.

3) The prevalence of hereditary disorders in populations of the former
Soviet Union depended on genetic structure.

4) Some ethnic characteristics in the distribution of hereditary
pathology should be expected in the population of the former Soviet
Union.
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2.5 Example of ascertainment and registration of
birth defects: Atlanta, USA

Birth defects are the leading cause of infant mortality and contribute
substantially to illness and long-term disability. Given the public health
importance of birth defects, it is necessary for birth-defect surveillance
systems to monitor and detect trends in birth defects, provide data for
etiologic studies of birth defects, and provide the basis to plan and evaluate
the effects of prevention activities. These purposes are best accomplished
through surveillance systems that use multiple data sources, possess
accurate and precise diagnostic criteria, perform timely data analysis,
provide timely dissemination of the data, and use personal identifiers for
follow-up and data linkage.

The population covered by the surveillance system needs to be specified
in terms of the geographical area, number of yearly live births and
stillbirths to area residents and the hospitals in the study area where births
are delivered and children undergo medical evaluations. Surveillance
systems in the USA also collect information on the race and ethnicity of
the yearly births. It is important to collect this information given the
variation in these characteristics and in the prevalence of some birth
defects (e.g., the prevalence of oral clefts varies by race/ethnicity). One
example of a population-based, intense birth-defect surveillance system
is the Metropolitan Atlanta Congenital Defects Program (MACDP)
sponsored by the CDC. The MACDP serves as a case registry for
epidemiological studies, a prototype for other birth-defect surveillance
systems, and a “laboratory” for testing new surveillance methodologies.
The CDC also established eight Centers for Birth Defects Research and
Prevention. The major activities of these centres are to participate in the
National Birth Defects Prevention Study and expand and improve the
birth-defect surveillance systems in their respective states.

The CDC is also actively engaged in efforts to improve birth defect
surveillance across the USA. For example, 36 cooperative agreements have
been awarded to enhance state-based birth-defect surveillance activities.
These cooperative agreements provide the opportunity for state-based
birth-defect surveillance systems to share data and increase the
information on rare birth defects and geographical variation. The state
birth-defect surveillance programmes that provide data on oral clefts vary
in several respects, including:

— case ascertainment methods,
— definition of birth defects,
— coding systems,
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— the inclusion of stillbirths and pregnancy terminations in counts of
the occurrence birth defects, and

— the population coverage.

Hence, state surveillance data on the prevalence of OC cannot be
combined to give a reliable overall national rate for the USA or used to
make meaningful comparisons between states. Although differences
between each state’s approach for birth-defect surveillance systems
sometimes creates such limitations, the diversity of approaches serves as
a useful resource for guiding the development of surveillance systems for
other childhood conditions.

2.6 Frequencies for oral clefts:
global literature review

After a thorough critical revision and discussion of  more than
150 published sets of data on the frequency of OC, Peter Mossey and
Julian Little (2002), reached the following conclusions:

1) Cleft lip with or without cleft palate (CL/P), and cleft palate only (CP)
are two different nosological entities. Furthermore, distinct subgroups
within these conditions seem to exist according to severity, sidedness,
and associated anomalies.

2) There is a large geographical variation in the birth prevalence rates
of OC, which is more marked for CL/P than CP.

3) The proportion of OC cases with additional CA and syndromes is
quite variable.

4) Migrant groups seem to retain rates of CL/P similar to those of their
area of origin.

5) There is no consistent evidence of time trends, variation by
socioeconomic status or seasonality, but adequate studies are still
lacking.

6) There is large international variation in the reported birth prevalence
rates of OCs, but part of that variation seems to be based on
differences in source population (hospital versus population), time
period, method of ascertainment, inclusion/exclusion criteria and
sampling fluctuation.

7) Data on OC frequency are still lacking for many parts of the world,
in particular parts of Africa, Asia and Eastern Europe.
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2.6.1 Basis for the differences

Registries involved in birth-defect monitoring and other forms of
surveillance know well that OC seldom produce an alarm or a suspected
epidemic (ICBDMS, 1991) and do not experience cyclic periodical
variations (Saxén & Lathi, 1974; Castilla et al., 1990) or changing secular
trends (ICBDMS, 2000; EUROCAT, 1996). The only exception to the latter
is the increasing trend reported by the Finnish national registry for both
CL/P and CP (ICBDMS, 2000).

It is clear that, when very large time periods are considered, time increases
or decreases can be found (Mossey and Little, 2002) – time increases are
due to better reporting and survival; time decreases are due to prenatal
diagnosis followed by unregistered terminated pregnancies, mainly in the
syndromic forms of OC.

As can be seen in the following table (extracted from ICBDMS, 2001),
OC seldom present an alarm during quarterly or yearly monitoring of
prevalence rates, if compared with the four other frequent and well-known
congenital anomaly types.

Table 6: Summary of the results of observed to expected ratios in 1999 births

Malformation Observed to expected ratio *

Number Statistically significant

CP 27 2

CL/P 27 3

Anencephaly 28 3

Spina bifida 27 4

Down syndrome 27 6

Hypospadias 25 7

* The total number of ratios was 1078. The reasons the number of ratios was different,
malformation by malformation, were that several registries did not contribute data for a few
malformations and some expected ratios were not computable. The number of computed ratios
was very high so a certain number (about 5%) of significant ratios can be expected by chance.
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DiffDiffDiffDiffDiffeeeeerrrrreeeeencncncncnces:es:es:es:es: Differences in ascertainment rate do not seem to play a
major role. In comparison with other congenital anomalies, OC are
rather conspicuous, severe anomalies, rarely overlooked at birth
because they are external and obvious and cause typical changes in
crying pitch and sucking ability. CL/P is more obvious than CP and
severe forms, such as complete bilateral cleft of the lip and palate, are
more obvious than mild forms, such as incomplete cleft of the soft
palate. However, in spite of this clinical logic, there is no clear evidence
for a greater under-ascertainment of CP than of CL/P.

Obvious under-reporting exists for the microforms such as “healed”
or “fruste” CL (Castilla & Martínez Frías, 1995), sub-mucous CP, and
notched gums (clefts of the alveolar ridge). However, except for sub-
mucous CP, these forms are too rare to be reflected in the total
registered number of cases (Christensen & Fogh-Andersen, 1994).

VVVVVararararariabiabiabiabiabilitilitilitilitilityyyyy:::::     The largest source of variability among populations
seems to be genetic predisposition rather than environmental
differences or differences in ascertainment. This statement is mainly
supported by the above-mentioned inter-ethnic differences and stable
time trends.

Ethnicity must be considered in its macro as well as its micro components.
Macro-ethnicity was already summarized as having maximal
OC frequencies in the Mongoloid races, minimal in Africans, and
intermediate in Caucasians. Furthermore, micro-ethnicity could be
responsible for reported geographical clusters, such as the Cumaná cluster
on the Caribbean coast of Venezuela, apparently due to a single mutation-
producing, non-syndromic CL/P (Sözen et al., 2001).

Some situations could even be intermediate between the above-mentioned
macro- and micro- ethnicity, as for instance those of Finland (Saxén and
Lathi, 1974) or the Philippines (Murray et al., 1997).

The major role of genetic factors in the etiology of OC was recently
updated by Calzolari (2001) with EUROCAT data.

There is no

clear evidence

that under-

ascertainment

of CP is greater

than that

of CL/P ...



33

Global registry and database on craniofacial anomalies

BOBOBOBOBOX 12X 12X 12X 12X 12
ICBDMS experience

When summarizing 15 years of experience in the book Congenital malformations
worldwide (ICBDMS, 1991), the ICBDMS made the following statements:

“CCCCCl e fl e fl e fl e fl e ft  l ip  with or  without c left  l ip  with or  without c left  l ip  with or  without c left  l ip  with or  without c left  l ip  with or  without c left  p a l at  p a l at  p a l at  p a l at  p a l attttt e :e :e :e :e : This is one of the most stable
malformations among those studied, probably because it is a condition easily
observed and described. Some temporal changes can be noted, however. Up to 1982,
the rates of Canada-National and Atlanta were virtually identical, but since that time
the Canadian rate increased and the Atlanta rate decreased slightly. A slightly
increasing trend is seen in the Tokyo programme. More remarkable is the difference
among programmes. Programmes in southern Europe and Israel have rates around
6 per 10 000, while the Scandinavian, and the Asian programmes, as well as Canada
have rates twice as high. The rate of total cleft lip apparently differs in different
populations, and it is likely that genetic factors play a decisive role for this difference.

“CCCCCl e fl e fl e fl e fl e ft palat palat palat palat palattttt e :e :e :e :e :      In most programmes, the rate is around 5 per 10 000 births, and
remains reasonably constant during the observation period. Some remarkable
exceptions can be seen. In England-Wales, Japan, and Atlanta very high rates existed
at the beginning of the observation period followed by a marked decrease down to
the approximate level of most other programmes. High and increasing rates are seen
in Finland. A tendency to an increase is seen in Sweden, France-Strasbourg, and
perhaps to a lesser extent in some other programmes. Although such changes might
have arisen by an increased inclusion of mild cases, a special study made at ICBDMS
on this problem yielded no convincing evidence that this was a major cause of the
observed changes.”
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Registration of targeted
craniofacial anomalies in
geographically defined areas

3

3.1 Birth defect registration in the Philippines

In the Philippines, CA rank among the top 20 causes of death across the
life span and are the third leading cause of death in the infancy period.
Despite the magnitude of the problem, no formal systematic registration
of birth defects was practised in the Philippines until 1999. Various
attempts to gather data were made by study groups but there was no
formal attempt to consolidate the information. However, hospitals now
use the WHO International Statistical Classification of Diseases (ICD) and
the Related Health Problems system, ICD-10 having been implemented
in 1999.

PhilipPhilipPhilipPhilipPhilippine Bpine Bpine Bpine Bpine Biririririrth Deth Deth Deth Deth Defffffeeeeeccccct Rt Rt Rt Rt Reeeeegggggistististististrrrrry Py Py Py Py Prrrrrooooojejejejejeccccct:t:t:t:t:     This is a joint project
conducted by the Department of Health and the Institute of Human
Genetics of the US National Institutes of Health (NIH). It started in
February 1999 with 79 hospitals nationwide participating. For 1999-
2000, the project collected reports from 191 576 deliveries. This
represents approximately 6.3% of the annual births in the country.
A total of 1240 cases of birth defects have so far been tallied, the top
12 of which include:

— multiple congenital anomalies,
— congenital malformations of the tongue, mouth and pharynx

(e.g., ankyloglossia),
— cleft lip and palate,
— Down syndrome,
— congenital deformities of the feet (e.g., talipes equinovarus),
— other congenital malformations of the face and neck

(e.g., preauricular skin tags),
— anencephaly and similar neural tube defects,
— congenital malformations of the musculoskeletal system not

elsewhere classified (e.g., diaphragmatic hernia, gastroschisis),
— hypospadias,
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— congenital hydrocephalus,
— polydactyly and syndactyly, and
— cleft lip only.

PPPPPrrrrreeeeenatal Inatal Inatal Inatal Inatal Innnnnvvvvveeeeentntntntntooooorrrrry and Ny and Ny and Ny and Ny and Neeeeeooooonatal Ounatal Ounatal Ounatal Ounatal Outttttcccccooooome Sme Sme Sme Sme Studtudtudtudtudy Gy Gy Gy Gy Grrrrroup:oup:oup:oup:oup:     This
group was formed to determine the accuracy of detection and the
effectiveness of perinatal and neonatal interventions on congenital
anomalies. For the period 2000-2001, 73 mothers were enrolled after
routine obstetric ultrasound examinations detected congenital
anomalies on the fetus. Postnatal verification of the anomalies was
assessed and 65.7% had confirmed abnormalities. The six top
congenital anomalies were:

– multiple congenital anomalies,
– congenital hydrocephalus,
– neural tube defects,
– cleft lip and/or palate,
– hydrops foetalis, and
– congenital heart disease and omphalocoele.

HHHHHospital patholoospital patholoospital patholoospital patholoospital pathologggggy ry ry ry ry reeeeepppppooooorrrrrts:ts:ts:ts:ts:     Autopsy reports from 1995-1999 were
reviewed at the Department of Pathology of the College of Medicine,
University of the Philippines, Manila. A total of 68 cases were reported
to have congenital malformations. The three most common
malformations were:

– congenital heart disease (mostly patent ductus arteriosus),
– multiple congenital anomalies, and
– Down syndrome, with or without other congenital anomalies.

HHHHHospital in-patospital in-patospital in-patospital in-patospital in-patieieieieient and ount and ount and ount and ount and out-patt-patt-patt-patt-patieieieieient rnt rnt rnt rnt reeeeecccccooooorrrrrds:ds:ds:ds:ds:     The Philippine
General Hospital (PGH) is the largest tertiary government hospital
in the Philippines. In 2000, it serviced 639 760 patients either as in-
patients, out-patients, or emergency patients. The hospital offers
more than 1400 beds distributed throughout 12 departments.
A review of records from 1996-2000 at the PGH revealed a total of
6742 cases with diagnoses of birth defects. The top 20 were:

– congenital malformation of the heart, unspecified,
– Hirschsprung’s Disease,
– congenital absence, atresia, and stenosis of anus without fistula,
– unspecified CLP, bilateral,
– congenital hydrocephalus, unspecified,
– cleft lip and palate,
– CL and multiple congenital malformations, not elsewhere

classified,
– patent ductus arteriosus,
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– spina bifida, unspecified,
– congenital cataract,
– hypospadias, unspecified,
– CP, unspecified, unilateral,
– CP,
– atresia of bile ducts,
– Down syndrome, unspecified,
– CL, unilateral,
– undescended testicle, unspecified,
– talipes equinovarus,
– encephalocele, unspecified, and
– peripheral arteriovenous malformation.

CCCCCooooommmmmmmmmmunitunitunitunitunity ouy ouy ouy ouy outttttrrrrreaeaeaeaeaccccch ph ph ph ph prrrrrooooogggggrrrrrammes:ammes:ammes:ammes:ammes: To augment health services in
the country, voluntary medical and surgical missions are conducted
all year round. Operation Smile is one of the organizations that has
been conducting free surgical missions with the main purpose of
repairing oral clefts in various provinces of the Philippines since 1992.
As of 2000, Operation Smile had served 1633 Filipino children aged
10 years and below. Data from Operation Smile indicates that the
Philippines has one of the highest rates of oral clefting in the world,
with an incidence of 1:500. Studies are under way to determine the
genetics of oral clefting in the Philippines.

3.2 Monitoring craniofacial anomalies in
South Africa

In 2001, for the first time in the country’s history, the South African
National Department of Health released Policy Guidelines for the
Management and Prevention of Genetic Disorders, Birth Defects and
Disability. One of the stated objectives of these guidelines is the
establishment of a national monitoring and evaluation system for genetic
disorders and birth defects. Cleft lip and palate (CLP) is one of the six
priority conditions listed for monitoring. It appears that the present would
be a suitable time to consider the establishment of (at least) a CLP
monitoring and registry system in South Africa.

Other circumstances that support this view are the fact that:

– there are only limited epidemiological data available for CLP in sub-
Saharan and South Africa, and

– the recent documentation in South Africa shows a very high
prevalence of fetal alcohol syndrome (FAS) in the urban populations
of Africans and South Africans of mixed ancestry.
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Cleft palate is an occasional feature of FAS, but only limited information
is available on the association between the two conditions. South Africa
would be the ideal situation to study this relationship.

The surveillance of genetic disorders and birth defects in South Africa,
including the ongoing studies on the prevalence of FAS, have been
successfully undertaken in rural and urban situations. The next phase in
this research is a prevention programme in geographically isolated
communities; this will include a population-based study of the birth
prevalence of FAS. The monitoring of CLP within this study is imminently
possible. Within the country’s major cities, most of which have academic
medical facilities, CLP surveillance of newborns in large hospitals and the
ascertainment of other patients through the craniofacial/CLP surgical
units are possible. Thus a registry, that may be regional initially, will have
the potential to be national.

The pitfall within the contemplated scenario is that, due to the increasing
pressures that the country’s health services are experiencing because of
the current HIV/AIDS pandemic, such an undertaking would initially –
and possibly for some time – have to be an academic endeavour, financed
and undertaken from outside the health service, but working in
collaboration with it. Such partnerships are welcomed by the South
African Department of Health.

3.3 Registration of targeted craniofacial
anomalies in India

1) Three multi-centre studies in India have provided almost similar
frequency of CFA: meta-analysis of 25 early studies from 1960-1979,
involving 407 025 births, showed:

CL/P = 440 cases, 1.08 per 1000 births,
CP  = 95 cases, 0.23 per 1000 births.

2) A prospective national study of malformations in 17 centres from all
over India from September 1989 to September 1990 involving
47 787 births showed:

CL/P = 64 cases, 1.3 per 1000 births,
CP  = 6 cases, 0.12 per 1000 births.

3) The latest 3-center study, conducted in 1994-1996, involved
94 610 births in Baroda, Delhi and Mumbai, and showed a frequency
of:

CL/P = 0.93 per 1000 births,
CP  = 0.17 per 1000 births.
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This was the most rigorously conducted study and it found the
number of infants born every year with CLP to be 28 600; this means
78 affected infants born every day, or 3 infants with clefts born every
hour!

Table 7:  Number of infants with common malformations born every year in India

Malformation Rate per 10 000 Total number
per year

Neural tube defects 36.3 88 935

Talipes equinovarus 14.5 35 525

Polydactyly 11.6 28 420

Hydrocephalus alone 9.5 23 275

Cleft lip with cleft palate (CLP) 9.3 22 785

Congenital heart disease 7.1 17 395

Hypospadias 5.0 12 250

Cleft palate alone (CP) 1.7 4 145

CFA are not lethal, but they are disfiguring and thus cause a tremendous
social burden. However, these disorders have an excellent outcome if
surgical repair is carried out competently. Recent information regarding
the etiology of CFA provides the means to carry out primary or secondary
prevention. Maintaining a registry would be very useful as a benefit to
the community and in reducing the burden of these anomalies, either by
prevention or surgical repair.

Another reason why a registry would be desirable is the changing pattern
of morbidity and mortality in India emerging as a result of  the
achievements in immunization, the success in providing primary health
care and the existence of a well-developed health infrastructure. In many
university and city hospitals congenital malformations and genetic
disorders have become important causes of illness. All these reasons show
that starting a registry of these disorders deserves high priority in India.

3.3.1 Existing epidemiological data on CFA

The epidemiological information that exists on CFA anomalies in India
needs to be examined to decide what data should be collected for the
registry:

1) Higher frequency of CL + CP among Indian males is similar to that
observed among Caucasians. The ratio is more than that observed
in Africans and Japanese.
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2) The higher prevalence of CL+CP as compared with CL among
Indians is like that observed in Africans, and is more than that
observed in Caucasians.

3) Children born prematurely are more frequently affected in India, as
elsewhere.

4) About 10.9 % of 459 cases of all clefts are syndromic in Madras. Of
these, about 50 % are due to single-gene disorders, about 18 % due
to chromosomal disorders, and the rest due to undetermined causes.
Chromosomal studies would be desirable in cases with associated
abnormalities.

5) Syndromes are more commonly associated with CP than with CL, as
elsewhere.

6) Lateralization (more clefts on the left side) in India is similar to that
observed in other races.

7) In one study in India, the intake of drugs was observed in 18 % of
the parents – mostly steroidal compounds (progestogens as tests for
pregnancy).

8) A greater history of terminated pregnancies has been observed among
cases, as compared with controls.

9) History of severe vomiting has been observed to be about six times
more common among case mothers than among controls.

10) There is some difference in frequency of OC in different states in
India; this needs verification however. The state of origin (or mother
tongue) of the parents should be recorded.

11) Clefts are more commonly found in certain caste groups among
Hindus.

12) In India CP has less frequency in those with blood group A, while
CL occurs more in those with group O and AB.

13) Association of clefts with certain HLA types has been documented
in India.

14) In a study in Chennai, significantly more consanguinity was observed
among couples having children with clefts as compared with controls.

3.3.2 Data collection for birth defect registries

Based on the experience of the author in a number of multi-centre studies
and two large-scale studies on congenital malformations in India, the
following comments highlight the difficulties encountered in low- to
middle-income countries, and suggest how these can be surmounted:
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1) If the aim is to collect data on a large number of subjects, the
minimum amount of information should be collected, otherwise
a large workforce will have to be employed.

2) Often, in some communities, the date of birth is not known so the
age is approximate.

3) Many women do not remember the date of their last menstrual
period.

4) Addresses are often not precise, so follow-up may not be possible.
This makes it necessary to collect all the data that is needed while
the mother and child are in hospital.

5) Hospital-based studies are more feasible, but home-born babies are
missed by this approach. However it is likely that, in the first phase
in low- to middle-income countries, only studies among hospital-
born babies will be possible.

6) Diagnosis of external abnormalities is not difficult and may even be
performed by the primary health workers.

7) Studies on stillbirths and post mortems on neonatal deaths are
difficult, so collection of data on internal anomalies is neither easy
nor accurate. In one study conducted by the author, where post
mortems were successfully carried out in the majority of deaths in
newborns, it was observed that 31% of stillborns with malformations
did not have any external abnormalities and their congenital
abnormalities (such as those of the gastro-intestinal tract or the renal
or cardiovascular systems) were detected only when autopsy was
performed (Puri, Verma, and Mahadevan, 1978).

8) Collection of information on socioeconomic status is notoriously
unreliable. People often declare less income, fearing they will have to
pay more for the treatment.

In low- to middle-income countries it would be better to collect data on
all birth defects rather than on clefts only. As per the recommendations
of the WHO report, Primary health care approaches for prevention and
control of congenital and genetic disorders (WHO, 2000), the registry in
India could collect data as a pilot study in seven centres – Ahmedabad
(Gujarat), Amritsar or Ludhiana (Punjab), Chennai (Tamil Nadu), Cochin
(Kerala), Delhi, Mangalore (Karnataka), Mumbai (Maharashtra) and
Srinagar (Kashmir) – based on geographical location, presence of
consanguinity and high and low incidence areas, as noted in previous
studies. After gaining experience in these seven centres, the registry could
be extended to another seven centres in other states and, subsequently, in
stages, to all the 26 states and 6 Union territories in India. Finally each
state should have at least one centre, while the larger states could have
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more than one. In each centre it would be ensured that about
15 000-18 000 births per year would be covered, so that each centre would
evaluate about 50 000 births over a 3-year period.

Collection of blood samples on Guthrie cards would be very useful data
that is currently not available, and inborn errors of metabolism and
congenital hypothyroidism could be detected from this data. Furthermore,
the samples could be used for the study of polymorphisms of the genes
involved in folic acid metabolism.

It would also be a good idea to start a web site for the registry, with a
description of its mission and objectives, the composition of its advisory
committee, various constituents and participating units, and giving clear
information to the public and professionals on various aspects of birth
defects.

3.4 South-East Asian collaboration for treatment
and research in craniofacial anomalies

Since 1986 the group study combined research with efforts on the
treatment of congenital anomalies, especially on CL and CP patients. The
group concentrated in several regions in two provinces, East Java and Nusa
Tenggara Timur (NTT), that have different racial groups, culture and
environment. During the 14-year period (1986-2000) the group
collaborated with other countries, such as Japan, the Netherlands and
Singapore, in the areas of both treatment and research (Hardjowasito and
Hidayat, 1992-1996; Hardjowasito, Pardjianto and Hidayat, 1996; Hidayat,
Ali and Hardjowasito, 1997; Hardjowasito, 1998; Sutrisno, 1999).

3.4.1 Highlights of cleft research

MMMMMooooorrrrrppppphohohohohomememememetttttrrrrric studic studic studic studic studyyyyy:::::     Through assessment, the group investigated
differences between cleft and noncleft families from two racial
backgrounds (Proto Malayid and Deutero Malayid) in the former East
Timor (District TTS) and East Java (District Blitar). In District TTS there
was a significant difference in the bigonial measurement of the fathers of
cleft children and those of non-cleft children – the measurement being
significantly higher in fathers of cleft children (Loekito, 1995). In Blitar,
with a Deutero Malayid background, there was also significant difference
in the bigonial measurement, but here the width was greater in fathers of
the non-cleft families (Loekito, 1997).

ZZZZZinc dinc dinc dinc dinc deeeeeficieficieficieficieficiencyncyncyncyncy:::::     In 1988 the group began looking at the implications of
a zinc micronutrient deficiency. Inland, in the former East Timor, they
found that zinc concentration in drinking water was indeed much lower
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than the norm; in many places it was even zero. In 1990 they proceeded
to examine pregnant women in District Soe, Timor Island. The study
showed that about 39.2% of the cases were suffering from zinc deficiency,
with a serum concentration of less than 11 µMol per litre. At present, major
health problems in Indonesia also include nutrition and infection. In the
province of NTT where these factors were more prominent, the maternal
and infant mortality rates were high compared to those in other places in
Indonesia; the Indonesian national figures being among the highest in
ASEAN countries. In NTT one of the trigger nutritional factors was the
micronutrient zinc deficiency (Hidayat, Ali and Hardjowasito, 1997;
Hardjowasito and Loekito, 1998; Hidayat et al., 1999). In West Timor it
may be that zinc supplementation could decrease the prevalence of clefts
and morbidity during pregnancy. Interaction between genetics and
environment (zinc deficiency) might explain the high prevalence of clefts
in West Timor.

CCCCCooooonsanguinitnsanguinitnsanguinitnsanguinitnsanguinityyyyy:::::     The indigenous population of the former East Timor still
practices inter-family marriage (between cousins), a cultural custom in
certain regions. Many families therefore have the same surnames and this
allows them to trace their pedigrees more easily. Cross-cousin marriage
among the Proto Malayid native population in the former East Timor was
found to increase CL/P. The interaction of micronutrient deficiency and
genetic background has been under intense investigation (Hidayat, Ali
and Hardjowasito, 1997; Hidayat et al., 1999).

3.5 Focus on the family situation of patients with
craniofacial defects in Brazil

It has been suggested that the birth of a malformed child is accompanied
by ruptures in the parents’ marriage. The families of children with birth
defects need the support of the medical staff involved in the children’s
treatment to assure the preservation of self-esteem and positively influence
the parents’ role. It is important for the health team to know the profile
of the families and to verify their situations.

A hospital-based survey at the Hospital of Craniofacial Anomalies of
Baurú, USP (HRAC) examined 34 480 probands with CFA. Of these,
92 % had clefts, 61% of which had CL/P. There was slight prevalence of
the masculine sex (57 %) and the age varied from 0.01 to 45 years with
most (53 %) less than 1 year of age. Only 9 % of the patients were older
than 18 years. The age of the mothers at patient’s birth varied from 12 to
50 years, with an average of 25 and the parents’ average age was 29.5 years.
Adolescent mothers accounted for 26 % with 12 % being younger than
18 years. The adolescent fathers were in smaller proportion, 12 %.

The family of

a child with

birth defects

needs the

support of the

medical staff

involved in the

child’s treatment ...



43

Global registry and database on craniofacial anomalies

Low socioeconomic class families accounted for 86 %; if the mother was
uneducated, the socioeconomic status was lower. No cases from middle
or high class backgrounds were registered. Parents of the patients were
found to have had limited education and most hadn’t completed
elementary school. The adolescent mothers had less education compared
with the adult mothers. To complete the family picture, in 21% of the
families the parents were separated and in only 34 % of the families were
the mothers contributing economically to the family income.

Such family conditions make it extremely important that team members
are attentive and can relate to the young families and their problems;
otherwise the process of collecting information can be very difficult for
assistants and research staff.

3.6 Craniofacial anomalies registered in Belarus

Congenital malformations (CM) of bone and soft tissues of the cranium
and the face are subdivided into isolated (single) anomalies and those that
are part of multiple congenital malformations (MCM). In Belarus CL/P,
as one of the most common CFA, has been regularly registered since 1979
by the Institute for Hereditary Diseases (National Registry of Belarus).
These anomalies, being a part of MCM, are also registered by the Registry
of MCM Syndromes. About 150 anomalies are recorded annually; two-
thirds of which are isolated.

The National Registry System records all cases that are either diagnosed
within the first seven days of an infant’s life or revealed at autopsies of
infants who die in the perinatal period; it also records the anomalies found
in medical abortuses obtained after termination of pregnancies for genetic
reasons. Primary information on paper cards is filled in at the maternity
houses, then sent to the regional medical genetic centres. After the
diagnosis has been verified the information is recorded by the National
Registry. The National Registry contains information on 2322 cases of
isolated CFA, including 2211 CL/P, 105 anotias-microtias, 6 choanal
atresias and 1107 CFA that are part of MCM. MCM are presented by
syndromes (933 cases) and non-classified complexes. The data on the
syndromes has been obtained not only from Belarus, but also from other
areas of the former Soviet Union.

Syndromal diagnosis of MCM, including the accompanying CFA, is
performed using sophisticated computer software at the Belarus Institute
for Hereditary Diseases (only). At the regional medical genetic centres
more simple programmes are used in the diagnosis. At maternity houses
and childrens’ hospitals the syndromes with CFA are rarely diagnosed.
The registry of  MCM contains 326 syndromes accompanied by
craniosynostosis, and 607 syndromes accompanied by CL/P.
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The information on CFA frequency due to the Chernobyl accident could
be of special interest. However, since the registration of CFA as part of
the syndromes is not complete and is mainly selective, assessment of CFA
dynamics resulting from the Chernobyl accident can be made only from
information on CL/P registration. In these data no significant differences
have been found in CL/P frequency between contaminated and “clean”
areas. The average annual frequencies are 9.7:10 000 births.

Tasks requiring urgent solutions are concerned with:

– preparation of clear definitions for a glossary and nosology of CFA,
– development of CFA classification taking into account the current

knowledge on CFA,
– search for markers for prenatal diagnosis, especially during the first

trimester of pregnancy,
– discussions on the possibility of creating international centres, where

it will be possible to perform molecular studies of CFA, and
– development of a protocol of clinical genetic data to perform

molecular studies of CFA.

3.7 Variability among registries –
merits and drawbacks

Existing registries vary widely in structure, administration, coverage base
(population or hospital), coverage units (municipal, state, national or
regional), coverage size (from a few thousand to many millions of births
per year), statutory systems or non-institutional projects, governmental
or non- governmental research projects, sources of ascertainment (single
or multiple), information collected on exposure, available background
information, exclusion criteria, registration criteria, inclusion (or not) of
pregnancies terminated after prenatal diagnosis, methods of
ascertainment, age limit for registration, definitions of major and minor
anomalies, definitions of isolated and associated anomalies, interpretation
or identification of syndromes.

All these factors result in variability in the registration systems and,
inevitably, in the quality of data. Differences among programmes must
be recognized and accepted, with the understanding that there can be no
single ideal model that has universal applicability for a registry. When
planning joint research projects, these variabilities must be taken into
account, but difficulties in comparing data are compensated by the value
of diversity itself, in providing clues for the identification of risk factors
(Källén et al, 1992).
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4

4.1 Guidelines for population-based birth-defect
registries at a national and regional level

To implement a registry of birth defects with a guided system to help
health personnel involved in different fields follow a methodology that
has been formalized and standardized, the following four basic “w”
questions need to be considered:

– WWWWWhhhhhy y y y y to register?
– WWWWWho ho ho ho ho must be registered?
– WWWWWhehehehehen n n n n to register?
– WWWWWheheheheherrrrre e e e e to register?

Guidelines and recommendations represent an operative tool derived from
the best and most recent scientific know-how e.g., evidence-based
medicine (EBM), and the practice in congenital malformations (CM)
management, registration and surveillance settings. In the field of CM
registration and surveillance, an evidence-based system (EBS) can be
defined as a set of indicators that are both theoretical and empirical, to
each of which a different value can be assigned, according to the indicator’s
reliability and strength.

The main features of a CM registration system are its effectiveness and
ability to adapt to the social and health settings in terms of clinical
activities, epidemiological surveillance, public health organization and
research. Therefore, the crucial feature of the guidelines must be a focus
on adaptability to different situations. The guidelines have to be both
formal and flexible at the same time. In fact, the guidelines should not be
a rigid protocol to be applied wherever and whenever, but a reasoned set
of rules that provide the best assistance for setting up a registry. General
knowledge and guidelines are closely connected and play an important
role in the decisional process in setting up a registry. It is important to
consider that:

Establishment of a system of
registration for craniofacial
anomalies: problems, pitfalls
and potential
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– by definition, general knowledge covers a greater area than that of
guidelines since guidelines are defined on the basis of general
knowledge, and

– the ratio of general knowledge to guidelines that is informative for
decision-making depends directly on the main purpose of the registry
(surveillance, public health and/or research).

The aim in creating guidelines is to streamline the decision-making
process of the different stages and make it as objective as possible, to
promote quality assessment of registration, to improve cost-effectiveness
of the public health services involved, and to set up indicators that are
able to control all procedures. Theoretically, from a methodological point
of view, the adoption of good quality guidelines is important because:

– they limit behavioural variability in dealing with analogous problems;
– they provide standards that reduce differences in activities such as

classification, codification and variables aggregation; and
– they facilitate the production of useful training tools for physicians

and assistants, as well as for public health service managers.

The priority goals of guidelines for a CM registry are to provide a useful
tool for those who want to implement a birth-defect registry, by defining
a methodological standard by which to assess registries already in place
or to reset or revise unsatisfying situations, and to contribute to the
development of an assessment methodology of the guidelines themselves.

BOBOBOBOBOX 13X 13X 13X 13X 13
CCCCCrrrrritititititerererereria tia tia tia tia to bo bo bo bo be used in pre used in pre used in pre used in pre used in preparepareparepareparing the guidelinesing the guidelinesing the guidelinesing the guidelinesing the guidelines

Define of the area of interest, evaluating the impact of selected anomalies in
terms of mortality, morbidity, prevention, costs (not only social and economic,
but also in terms of health care and human suffering).

Create a multidisciplinary panel at the preliminary and review stages.

Identify an independent panel to certify and control activities undertaken with
respect to guidelines.

Review the evidence in literature.

Consider issues in defining a “gold standard” and a “golden range”.

Make recommendations based on the strength of both practical and theoretical
evidence (i.e., based on the knowledge of running a registry).

Establish a flexible structure that will allow for the guidelines to be updated.

Make allowances for different alternatives to be selected if different priorities
are chosen (this should relate to cost-effectiveness and risk/benefit assessment).
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4.1.1 Guideline assessment by indicators

IIIIIndicatndicatndicatndicatndicatooooorrrrrs os os os os offfff  guid guid guid guid guideeeeeline eline eline eline eline evvvvvalalalalaluatuatuatuatuatioioioioion mn mn mn mn must cust cust cust cust coooooncncncncnceeeeerrrrrn:n:n:n:n: scope, objectives,
involvement of active subjects (including media, stakeholders, decision-
makers), involvement of users/persons/associations, rigorous development
in terms of relevance and appropriateness, technical and scientific validity,
clarity and simplicity of presentation (user-friendly presentation),
applicability and repeatability, social and health impact, independence
(interest conflict) and ethical issues.

PPPPPrrrrrooooocccccesses oesses oesses oesses oesses or str str str str strrrrrucucucucucturturturturtures ces ces ces ces cooooovvvvveeeeerrrrreeeeed bd bd bd bd by the guidy the guidy the guidy the guidy the guideeeeelines arlines arlines arlines arlines are:e:e:e:e: objectives,
resources, procedures, observation stage, registration, validation
(ascertainment of full cases), confirmation (by linkage with other sources),
classification, analysis, interpretation, presentation and output
(communication, reports, etc).

4.1.2 Setting up the registry

Guidelines must provide the following flow-chart:

1) DeDeDeDeDefinitfinitfinitfinitfinitioioioioions and sens and sens and sens and sens and selelelelelecccccttttt ioioioioion on on on on offfff  b b b b biririririr th dth dth dth dth deeeeefffffeeeeeccccctststststs to be registered
(terminology, naming and operational definitions, classification and
coding), with an explanation of reasons and criteria for selection;
changes of definitions and completeness of diagnoses (from prenatal
to infant period) must be considered over time.

2) DeDeDeDeDefinitfinitfinitfinitfinitioioioioions ons ons ons ons offfff  the t the t the t the t the tyyyyypppppe oe oe oe oe offfff f f f f feeeeetus/btus/btus/btus/btus/biririririrththththth to be registered (spontaneous
abortion, terminated pregnancies, stillbirths, live births).

3) DeDeDeDeDefinitfinitfinitfinitfinitioioioioions ons ons ons ons offfff  the r the r the r the r the reeeeegggggistististististrrrrratatatatatioioioioion pn pn pn pn peeeeerrrrrioioioioiods ds ds ds ds (early prenatal period,
prenatal, neonatal, post neonatal, infant), depending on the level of
resources available and possibility to link with other information
systems.

4) DeDeDeDeDefinitfinitfinitfinitfinitioioioioion on on on on offfff  the r the r the r the r the reeeeegggggistististististrrrrratatatatatioioioioion basen basen basen basen base (hospital versus population).

5) AAAAAscscscscsceeeeerrrrrtainmetainmetainmetainmetainment fnt fnt fnt fnt featureatureatureatureatureseseseses (active case-finding and use of multiple
sources of information).

6) CCCCCoooooding and cding and cding and cding and cding and classificatlassificatlassificatlassificatlassificatioioioioion pn pn pn pn prrrrroooooccccceeeeedddddururururureseseseses to be followed; specification
of the person/s who will be in charge and responsible for the coding
activities; recommendations to regulate specific and more detailed
classifications that are different from standard systems (e.g. for CFA).

7) CCCCClear indicatlear indicatlear indicatlear indicatlear indicatioioioioion on on on on offfff  the p the p the p the p the peeeeerrrrrsososososon/s in cn/s in cn/s in cn/s in cn/s in charharharharharggggge oe oe oe oe offfff  the c the c the c the c the cooooodificatdificatdificatdificatdificatioioioioionnnnn of
congenital malformations (e.g. physicians, expert on CM or nurses
where the diagnosis is made, panel of experts working in the postnatal
period on the basis of the description of anomalies).
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8) ListListListListListing oing oing oing oing offfff  an an an an any fury fury fury fury furthethethethether vr vr vr vr vararararariabiabiabiabiableslesleslesles on reproductive history, delivery,
babies and parents (e.g. previous pregnancies; parents’ occupation
and exposures, use of drugs, lifestyle, etc).

The above factors will be strongly influenced by the kind of collection.
The need to collect a wide and detailed core of information must be
balanced with the difficulties in obtaining valid data (e.g., interviews).

Collected data can be used to:

– carry out investigations when excesses, trends, patterns or clusters are
reported by the surveillance system or health personnel;

– design and implement new etiologic studies, including GEI studies;
– obtain information on exposure by linkage with other sources

(e.g. envirovigilance data).

Collection of data must be planned in view of different study design needs
(e.g. level of exposure – in particular for individual or community
measures, selection of healthy or sick controls, availability of parental data
for triad designs). The registration form must take all these needs into
account. It is essential that a birth-defect registry can be integrated into
the public health system at the same administrative level (regional,
national) so that results can be effectively used in the setting that has
produced the information.

The general guideline methodologies and procedures will focus on a
CFA registry, presenting performance indicators of the CFA registration
activity.

4.2  ICBDMS: interregional experience

The IThe IThe IThe IThe Intntntntnteeeeerrrrrnatnatnatnatnatioioioioional Cnal Cnal Cnal Cnal Clearlearlearlearlearinginginginginghouse fhouse fhouse fhouse fhouse fooooor Br Br Br Br Biririririrth Deth Deth Deth Deth Defffffeeeeecccccts Mts Mts Mts Mts Mooooonitnitnitnitnitooooorrrrringinginginging
SSSSSyyyyys ts ts ts ts teeeeems (ICBDMS)ms (ICBDMS)ms (ICBDMS)ms (ICBDMS)ms (ICBDMS) was established in 1974 to encourage an
international exchange of data and collaborative research in the field of
birth defects. It is an independent, non-profit organization, accepted in
1986 as an NGO in official relations with WHO.

The IThe IThe IThe IThe Intntntntnteeeeerrrrrnatnatnatnatnatioioioioional Cnal Cnal Cnal Cnal Ceeeeentntntntntrrrrre fe fe fe fe fooooor Br Br Br Br Biririririrth Deth Deth Deth Deth Defffffeeeeecccccts (ICBD)ts (ICBD)ts (ICBD)ts (ICBD)ts (ICBD), located in Rome,
Italy, serves as the headquarters for ICBDMS, coordinating its monitoring
activities and collaborative studies, regularly producing an annual report,
newsletters and reports on monitoring.

The major activity of the ICBDMS is to monitor changes in the prevalence
of birth defects and, with all its participating programmes combined, to
monitor a very large population with almost three million births each year.
At present (2002), there are 36 participating programmes, representing
34 countries spread across the five continents. One programme (in South
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America) includes hospitals in 12 different countries, while several
countries – Canada, China, France, Italy and the USA – are each
represented by two or more programmes.

The ICBDMS performs international collaborative research on a very large
scale; the problems it faces because of the heterogeneity of the various
registries are counterbalanced by the beauty of diversity. The final results
are regularly published in international scientific journals.

Further information on the ICBDMS can be found at www.icbd.org.

4.3 ECLAMC: the Latin American experience

This description of the Latin American Collaborative Study of Congenital
Malformations (ECLAMC) concentrates on the present pitfalls to function
as a registry of OC, in an attempt to identify possible solutions for the
future. ECLAMC is a hospital-based, non-institutional, non-
governmental, voluntary, collaborative research project for congenital
anomalies and has operated in about 100 South American maternity
hospitals since 1967.

4.3.1 Oral clefts epidemiology and the DNA bank

The epidemiology of oral clefts in ECLAMC can be summarized as follows:

FFFFFooooor br br br br both CL/P and CPoth CL/P and CPoth CL/P and CPoth CL/P and CPoth CL/P and CP::::: stable secular trends over the 33-year period
(1967-1999) for isolated cases, and significantly rising trends for
syndromic cases.

FFFFFooooor CL/Pr CL/Pr CL/Pr CL/Pr CL/P::::: a significant association with high altitude (above 2000
metres), male sex, twinning, low socioeconomic class, maternal
illnesses, self-medication and parental consanguinity.

FFFFFooooor CPr CPr CPr CPr CP::::: a significant association with the female sex, twinning, low
socioeconomic class and self-medication.

Since January 2000 ECLAMC has maintained a DNA bank for all major
malformations, as well as for a randomly selected sample of non-
malformed newborns. Until July 2001, the stored material included DNA
samples from 7546 healthy newborns and 1447 malformed newborn/
mother dyads, including the following CFA:

– 336 cleft lip, with or without cleft palate,
– 73 cleft palate,
– 40 microtia, and
– 46 holoprosencephaly cases.



50

Report of a WHO Registry Meeting on Craniofacial Anomalies

4.3.2 ECLAMC – pitfalls as a registry

IIIIIncncncncncooooomplemplemplemplemplettttte ce ce ce ce cooooovvvvveeeeerrrrragagagagage:e:e:e:e: Hospital-based systems are best applied in low-
to middle-income countries where statutory statistics are unreliable or
missing. However, unlike their counterpart (population-based systems)
they fail to cover real populations . In South-America, the + 100 reporting
hospitals that are scattered over 9 of the 10 participating countries failed
to identify 3 known geographical clusters for OC. Those were:

– the Baurú syndrome in São Paulo state, Brazil – where this meeting
took place (Gorlin, Cohen & Hennekam, 2001) ;

– non-syndromic CL/P associated with a mutation of PVRL1 in
Margarita Island and the Cumaná seaside in Venezuela (Sözen et al,
2001); and

– a high prevalence rate for OC, based on a longstanding “rumour”, in
Patagonia (Castilla & Sod, 1990).

UUUUUndndndndndeeeeerrrrr-asc-asc-asc-asc-asceeeeerrrrrtainmetainmetainmetainmetainment ont ont ont ont offfff  mino mino mino mino minor fr fr fr fr fooooorrrrrms:ms:ms:ms:ms:     In spite of the fact that ECLAMC
registers minor defects including birthmarks on the skin, some microforms
of oral clefts are under-ascertained. These include sub-mucous CP, uvula
bifida, and notched gum at the maxillary-palatal junction level. Registered
birth prevalence rates per 100 000 are:

– sub-mucous CP: 0.6,
– uvula bifida: 1.2, and
– notched gum: 1.1.

Even though some of these microforms may be unrelated to typical OCs,
actual evidence is still needed, as shown by the following findings on
congenitally “healed” cleft lip. The epidemiology of congenitally “healed”
or “frustre” cleft lip was first reported in the combined material of
ECLAMC and ECEMC (a similar Spanish study). Twenty-five cases were
ascertained from four million observed births (1/160 000 births). The lack
of previously published figures caused difficulty in establishing the
ascertainment rate for this defect, but under-registration was likely. This
anomaly could be a variant of CL, as suggested by its preponderance in
the male sex and on the left side. The combined data also had a record of
two families with joint segregation of open CL and healed CL. The
existence of ipsilateral notched vermilion and collapsed nostril favours
the pathogenesis of an intra-uterine spontaneously repaired cleft (“healed”
in the English literature), rather than an incomplete cleft (“frustre” in the
French literature) (Castilla & Martínez Frías, 1995).

UUUUUndndndndndeeeeerrrrr-asc-asc-asc-asc-asceeeeerrrrrtainmetainmetainmetainmetainment ont ont ont ont offfff  syndr syndr syndr syndr syndrooooomes:mes:mes:mes:mes: Most of the nearly 300 recognized
syndromes, including OCs, are seldom registered by ECLAMC in newborn
infants.
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IIIIIncncncncncooooomplemplemplemplemplettttte famile famile famile famile family histy histy histy histy histooooorrrrries:ies:ies:ies:ies: Even though ECLAMC records complete
family histories for all malformed and matched control infants, relatives
are not examined by the reporting physician. Thus, there is no careful
examination of the lower lip or searching for bilateral pits even in the
mother who is present during the history-taking before discharge from
the maternity hospital. As a result, only four cases of van der Woude
syndrome have been recorded among the four million examined births.
This is considered to be under-registration for such a well-known
syndrome.

4.3.3 Possible solutions

Some of the above-mentioned pitfalls in the ECLAMC system could be
reduced by implementing the following strategies:

A malfA malfA malfA malfA malfooooorrrrrmatmatmatmatmatioioioioion-spn-spn-spn-spn-speeeeecific rcific rcific rcific rcific reeeeegggggistististististrrrrryyyyy could be nested into the ECLAMC
system. An OC registry could easily extend its geographical coverage
in this way, following up cases and families for a minimum period of
two years and interacting with the community (support
organizations) and local health authorities for the benefit of patients
and their families.

OrOrOrOrOral pal pal pal pal phhhhhyyyyysical esical esical esical esical examinatxaminatxaminatxaminatxaminatioioioioion on on on on offfff the ne the ne the ne the ne the newwwwwbbbbbooooorrrrrnnnnn, a no-man’s land lying
between the responsibilities of medicine and dentistry, is frequently
disregarded. Participant paediatricians should be trained in
transillumination and digital palpation of the palate, careful
observation of the gum, gum-labial bands, tongue ties, lower lip pits
and fistulas, both in the newborn and in the mother.

A pA pA pA pA postostostostostnatal fnatal fnatal fnatal fnatal fololololollololololow-up w-up w-up w-up w-up would greatly improve the detection and
identification of syndromes for the benefit of families through sound
genetic counselling. Follow-ups can be ensured by OC registries since
they exist with other registries (congenital heart diseases, cytogenetics,
cancer, twins, etc.) (Last, 1995). Such other registries may easily
overlap with pre-existing birth-defect surveillance systems (Källén &
Winberg, 1979) or could even become the bases for future systems if
there were none in the area.

4.4 EUROCAT: European experience

The EUROCAT project, supported by the European Union, represented
by the Commission of  European Communities, focuses on the
epidemiological surveillance of congenital anomalies in Europe.
Surveillance is based on a network of regional registries coordinated by a
central registry. The participating registries use the same epidemiological
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methodologies and their general characteristics have been described
elsewhere (De Wals, Weatherall & Lechat, 1985). The EUROCAT database
provides the opportunity to perform a large descriptive epidemiological
survey on OC throughout Europe and obtain further insight on OC
epidemiological and genetic features.

Further information on EUROCAT can be found on its web site:
www.eurocat.ulster.ac.uk.

BOBOBOBOBOX 14X 14X 14X 14X 14
Aims of the EUROCAT Registry

Provide essential epidemiological information on congenital anomalies in Europe.

Facilitate the early warning of teratogenic exposures.

Evaluate the effectiveness of primary prevention.

Assess the impact of developments in prenatal screening.

Act as an information and resource centre regarding clusters or exposures or risk
factors of concern.

Provide an established collaborative network and infrastructure for research
related to the causes and prevention of congenital anomalies and the treatment
and care of affected children.

Act as a catalyst for the setting up of registries that will collect comparable,
standardized data throughout Europe.

4.4.1. The EUROCAT Oral Cleft Project

The 1980-1996 EUROCAT database includes 9553 cases with CP, or
CL/P collected by 31 registries. This European network of population-
based registries for the epidemiological surveillance of congenital
anomalies, covers more than 900 000 births per year. It also comprises
data on terminated pregnancies, in accordance with the EUROCAT
guidelines. Validation and classification procedures have been performed
on a sub-file that includes all eligible OC cases provided by the EUROCAT
central database. Each individual record is classified into isolated, multiple
congenital anomalies, chromosomal anomalies, sequence, syndromes
and/or recognized conditions.
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BOBOBOBOBOX 15X 15X 15X 15X 15
Objectives of the EUROCAT OC Project

Assess quality of data, i.e., completeness, validity and homogeneity amongst
registries.

Split cases into isolated, associated or recognized conditions.

Describe the variation of the different types of OCs with regard to geographical
patterns and temporal trends.

Produce an epidemiological description of the different OC types according to
selected variables, such as sex ratio, birth weight, gestational length and maternal
obstetrical history.

4.4.2. Results and comments

A total of 9553 oral cleft cases were recorded among 6 242 763 live births
and stillbirths in the EUROCAT database. Among these cases, 65.7 %
occurred as isolated anomalies. Among the isolated cases, 73.5%
were CL/P. Isolated atypical clefts were diagnosed in four cases. In
1732 cases (18.1 %), an OC occurred with a recognized condition, and
in 1610 cases (16.1 %) it occurred with multiple congenital anomalies of
an unknown nature. OC in chromosomal aberrations were observed in
1542 cases (16.1%). The birth prevalence rate of all OC cases was
15.3 (CL/P = 9.0 and CP = 6.2) per 10 000 births.

The proportion of terminated pregnancies following prenatal diagnosis
was small (4.5 % for CP; 11.8 % for CL/P), and generally related to more
severe anomalies associated with OCs. The detection rate diagnosed by
ultrasound was 27% for CL/P and 7 % for CP.

The relevant heterogeneity observed among centres highlights the need
to analyse data of the different oral cleft types, taking into account the
available knowledge of genetics, genetic susceptibility and environmental
conditions in the different European areas, particularly with reference to
the distribution of gene variants and nutritional habits.

4.5 NBDPN: North American experience

The National Birth Defects Prevention Network (NBDPN) is a group of
individuals involved in birth-defect surveillance, research and prevention.
The need for such a group was originally discussed in an informal meeting
of interested individuals, held in conjunction with the CDC’s Maternal,
Infant, and Child Health Epidemiology Conference in Atlanta in
December 1996. As a result of that meeting, Charlotte Druschel, MD, and
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Russell Kirby, PhD, agreed to co-chair the NBDPN during its start-up
phase.

Subsequently, in February 1997, several individuals who had expressed
interest in serving on the planning workgroup for the NBDPN met at
CDC to establish a mission statement and objectives for the new
organization. In addition, several committees were formed and a number
of priority activities for the network were outlined. To date the NBDPN
has held four annual meetings which involved plenary sessions, concurrent
workshops and business meetings to elect committee chairs and conduct
committee business.

Further information on NBDPN can be found at www.nbdpn.org.....

BOBOBOBOBOX 16X 16X 16X 16X 16
Aims of the NBDPN project

Improve the quality of birth-defect surveillance data.

Promote scientific collaboration on the prevention of birth defects.

Provide technical assistance for the development of uniform methods of data
collection.

Facilitate the communication and dissemination of information related to birth
defects.

Collect, analyse and disseminate state- and population-based birth-defect
surveillance data.

Encourage the use of birth-defect data for decisions regarding health service
planning (secondary disabilities prevention and services).

4.5.1 NBDPN results

Based on the experience of the NBDPN, Larry Edmonds from the National
Center on Birth Defects and Developmental Disabilities, CDC, presented
a comprehensive analysis of the costs involved in registering oral clefts by
different systems (Edmonds, 2001).

Birth prevalence rates per 10 000 live births of OCs obtained from various
data sources show the expected under-registration of statutory and
mandatory systems, as compared with active search for cases. However,
the range is minimal, probably due to the conspicuousness of this type of
congenital anomaly.
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Table 8:  Summary of birth prevalence rates

Type of source Source Rate

Linked data sources Colorado, 1990-1991 10.0

Active hospital surveillance MACDP*, 1990-1991 9.9

Hospital discharge data BDMP**, 1990-1991 8.6

Birth certificates 1990-1991, excludes 5 States 8.5

Mandatory hospital reporting New York, 1990-1991 7.8

* MACDP: Metropolitan Atlanta Congenital Defects Program, started 1968.

** BDMP: Birth Defects Monitoring Programme, started 1974.

The estimated costs of birth-defect surveillance (in US dollars) by different
methods are summarized in the following table. However, it should be
noted that these are estimates and can vary greatly depending on the
particular methodology used.

Table 9:  Costs of birth-defect surveillance by different methods

Method Quality Cost per Cost* Cost* for 50 000
of data live birth per case  births/year

Birth certificates Poor None None None

Mandatory hospital Fair 1-5 25-125 50 000-250 000
reporting (no follow-up)

Mandatory hospital Good 5-10 125-250 250 000-500 000
reporting (with follow-up)

Intensive surveillance Best 10-30 250-750 500 000-1 500 000

* Cost in US dollars.

It is clear that the best quality data are obtained from the more expensive,
active systems. The ideal source/s of data must be decided upon for each
planned study according to aims and resources.

Source:  Larry Edmonds,  NDBPN


