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When a baby is born with a cleft or other craniofacial birth difference, one of the parents’ immediate
concerns is for their child’s care. Once plans for treatment are underway, an early spoken or unspoken
question is why this happened to the child and what the chances are that other children with clefts will
be born into the family. As their children reach adolescence, parents may wonder what to tell the child
who has a cleft, as well as other children in the family, about their own risks of having a baby with a
cleft. These questions are most accurately answered by a clinical geneticist.

This publication was written primarily for parents of children with clefts, although it may also be of
interest to adults with clefts and to a variety of professionals who work with children and families of
children who have clefts. This publication reviews commonly accepted information about the causes of
cleft lip and palate, the risks of recurrence, and the nature and process of genetic counseling. Through
genetic counseling, families can obtain information about their particular situation.

Cleft lip with or without cleft palate and cleft palate alone (occurring without a cleft lip) are two
common congenital birth differences. A cleft is a separation in the lip or the roof of the mouth (palate).
Congenital means the condition is present at birth. Clefts can occur among all races and in both males
and females. However, cleft lip and palate occur about twice as often in boys as in girls, while cleft
palate alone is slightly more common in girls. Approximately 1in 1,032 babies born in the United States
have some type of cleft.

The exact cause of clefting is unknown in most cases. For most cleft conditions, no single factor can be
identified as the cause. However, it is important to distinguish between isolated clefts (in which the
patient has no other related health problems) and clefts associated with other birth conditions or
syndromes. A syndrome is a set of physical, developmental, and sometimes behavioral traits that occur
together. Clefts have been identified as one feature in over 300 syndromes, most of which are quite
rare. Syndromes account for roughly 15% of all cases of cleft lip and/or palate. For information about a
specific syndrome, contact a geneticist, genetic counselor, or other health professional familiar with
the specific diagnosis. The remainder of this pamphlet will consider cleft lip with or without cleft palate
and isolated cleft palate, not clefts that are part of syndromes.

Most isolated clefts appear to result from an interaction between an individual's genes (genetic
predisposition) and certain environmental factors that may or may not be specifically identified. Genes
contain the basic substance of inheritance, DNA, which gives each person unique human
characteristics. Genes account for such factors as height, eye color, and physical appearance. Genes
also determine heart structure, the number of fingers on the hand, and facial shape. Humans have
approximately 20,000 genes. The Human Genome Project (funded by the National Institutes of Health)
has identified the sequence of almost all of these genes. Researchers now have the tools to
understand how various genes work, and they can better explain the basis of genetic predisposition.
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Figure 1: Each parent contributes 23 chromosomes containing the genetic
information for a particular child.

Genes cannot be seen under the microscope. They are grouped like beads on a string in structures
called chromosomes. Chromosomes, however, can be seen microscopically with a specialized blood
test called a karyotype. Each person has 23 pairs of chromosomes (46 total). One of each pair comes
from the father in the sperm and one from the mother in the egg (Figure 1). Thus, with a few specific
exceptions, most people have two copies of every gene, one inherited from the father and one from
the mother. Because so many genes are involved in inheritance, and because parents pass on only one
copy of each gene to their children, no two children in the same family have exactly the same genetic
makeup (except identical twins). Each individual is genetically unique. Cleft conditions may be genetic,
even if no other family members have clefts. Genetic conditions occur when:
e something happens to change a gene (a mutation, which is a new change in either the egg or
sperm cell) that is not caused by any action a parent does or doesn’t do during pregnancy;
e anindividual inherits a mutated gene from one or both parents who may or may not know they
have the gene; or
* anindividual inherits multiple genes, which, in combination, give rise to a difference.

When geneticists use the term “environmental,” it refers to all factors not in genes and chromosomes. It
is a very broad definition that includes not only exposure to drugs, chemicals, and infectious agents,
but also factors such as where the baby begins to grow in the uterus. Obviously, most of these things
are not under the control of the pregnant woman or her partner.

Only a few environmental factors have been convincingly documented to increase the risk for clefting
when used during pregnancy. Among these are heavy alcohol consumption, smoking, certain
prescription medications for acne, and others necessary to control epilepsy in the mother. There is little
firm evidence that commonly used over-the-counter medications, trauma, or illness during pregnancy
play a significant role. The lip forms at about 7 weeks of pregnancy (counting from the last menstrual
period), and the palate forms at 11 weeks using the same dating. A woman may not even know that
she is pregnant at this point. To cause a cleft lip or cleft palate, an environmental exposure must occur
before these structures form. Anything that happened after this time has no bearing on the cause of
the cleft.
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Many factors determine the risk of cleft recurrence, and they often vary by family. These include the
number of family members with clefts, how closely related these people are, the race and sex of the
affected individuals, and the type of cleft each person has. After excluding a syndrome or complex
difference, families can receive recurrence-risk counseling for cleft lip and/or palate. No genetic test
currently exists to determine a person’s individual chance of having a child with a cleft. However,
information is advancing so rapidly with respect to genetic testing that couples are advised to ask
whether any new tests have been developed when they are planning future pregnancies.

Every parent has approximately a 1in 600 risk of having a child with a cleft (Figure 2). Once parents
have a child with a cleft, the risk that the next child (and each succeeding child) will be affected is 2-
5% (2 to 5 chances in 100). If more than one person in the immediate family has a cleft, the risk rises to
10-12% (roughly 1 chance in 10). An individual with a cleft who is the only one in his or her family with a
cleft has a 2-5% chance that his or her child will have a cleft (2 to 5 chances in 100). If the individual
with the cleft also has a close relative with a cleft, the risk increases to 10-12% (roughly 1in 10) that a
child will have a cleft. Finally, the unaffected siblings of an individual with a cleft have a roughly 1% (1
chance in 100) risk of having a baby with a cleft. This risk may rise to 5-6% (5 to 6 chances in 100) if
more than one close family member has a cleft. If a syndrome is involved, the risk for recurrence within
the family could be as high as 50% (1 chance in 2). A genetic evaluation will help identify such
syndromes.
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Regarding recurrence, cleft lip and/or palate is believed to have a different cause than cleft palate
alone. Recurrence of cleft lip, with or without cleft palate, implies a risk for conditions ranging from
incomplete cleft lip alone to bilateral complete cleft lip and palate. Recurrence for cleft palate (without
cleft lip) implies a risk for cleft palate alone. These families are not at increased risk for cleft lip.

This general information is based on studies of different populations worldwide. Individuals with clefts,

parents of affected children, and other family members usually require more specific information about
the recurrence risks in their own family. This type of information is available from a genetic evaluation.
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A genetic evaluation provides specific information for a particular family. Most evaluations involve
several steps, including a detailed family history, a medical history, a physical examination of the
individual with the cleft, and, where appropriate, laboratory testing. Once the information is collected,
the findings are discussed with the family. Although this evaluation can often be completed in one visit,
several sessions may be necessary if laboratory testing is involved or if extended family members need
to be evaluated in person or through a review of medical records.

1.The most essential part of a genetic evaluation is verifying that the cleft is isolated, not part of a
syndrome. The geneticist will take a family history and medical history and perform a physical
examination to determine whether the cleft is part of a syndrome. The presence of a syndrome
often changes the risk for recurrence. However, most children with clefts do not have other genetic
conditions.

2.The evaluation will consider whether other relatives have similar conditions, and if so, how many
relatives and how closely related they are. Usually, this information is provided by the individual
requesting the evaluation. Occasionally, medical records of relatives will be requested. The
geneticist will often ask to evaluate immediate relatives if they are available and, rarely, extended
family members. Clinicians usually pursue evaluation of immediate and extended relatives if they
suspect a specific genetic cause of the cleft. Even photographs of family members may help. In
general, for isolated clefts, the more relatives in the family known to have clefts and the more
closely they are biologically related to the affected individual, the greater the risk of recurrence.

3.The type and severity of the cleft must be considered. In general, the type of cleft tends to be
consistent within families, although severity may vary among family members. This trend is
understandable because family members share many genes and are likely to share a predisposition
to the same type of cleft.

4.Laboratory testing may be required. Chromosome tests (karyotypes) may be requested when there
is a suspicion that the cleft may be part of a syndrome. X-rays may be requested if there appear to
be problems in bone formation that might help the geneticist understand the cause of the cleft.
Increasingly, molecular testing is available for specific genetic conditions known to cause clefts.
These tests are not used as screening tools but rather to confirm or disprove a specific diagnosis.
Lastly, clinicians may take clinical photographs. Syndrome identification is still largely a matter of
matching physical characteristics with photographs and descriptions in the literature and in
computer databases developed for this purpose. Since the process is highly visual, photographic
records are extremely helpful.

During the counseling summary, the geneticist and/or genetic counselor informs the patient about
what the evaluation revealed. The diagnosis of a syndrome may indicate that future treatment will be
needed.

The geneticist or genetic counselor conveys information about recurrence risk to the individual, the

family, or extended family members. For families interested in options for managing this risk in future
pregnancies, strategies for prenatal (before birth) diagnosis may be discussed.
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The purpose of prenatal diagnosis is to provide information that will allow individuals and/or couples
to make decisions about childbearing. Reproductive counselors provide factual information. The
individuals seeking the information make their own reproductive choices.

CLEFT LIP WITH OR WITHOUT CLEFT PALATE
85 to 90% of individuals with this type of cleft have no other physical conditions. When seen in
isolation, this condition is believed to result from an interaction between genes and the environment.

Prenatal diagnosis of cleft lip with or without cleft palate depends on ultrasound’s ability to visualize
the baby’s face in the womb. Many factors influence the accuracy of ultrasound studies, including the
following:

¢ the sophistication of the scanning equipment;

¢ the experience and skill of the sonographer;

e the number of weeks into the pregnancy (optimum time is 18-20 weeks or later);

e the baby’s position in the womb;

e maternal body structure (it is much harder to see fetal anatomy in overweight women);

¢ the presence or absence of amniotic fluid, which is the liquid surrounding the baby in the womb

(reduced amounts of amniotic fluid limit visualization).

A procedure called targeted Level Ill ultrasound is designed to check the baby’s anatomy and is
therefore the best method for prenatal diagnosis of cleft lip with or without cleft palate. With current
technology and a fetus that happens to be in the perfect position for scanning, the chances for
prenatal diagnosis of cleft lip are reasonably good. Current technology does not routinely visualize
most of the hard palate or the soft palate of a developing baby.

Families need to know that guidelines for routine obstetrical ultrasound scanning do not require an
examination of the baby’s anatomy. If an ultrasound is requested for prenatal diagnosis, it is critical
that this study be done at a center with the equipment and experience to produce the best possible
images. Even so, ultrasound is not 100% accurate.

Currently, the risks of repairing clefts before birth outweigh the benefits. Therefore, the standard of
care is to repair clefts after birth.

There is some evidence that taking folic acid before becoming pregnant may reduce the risk for
isolated clefts. The Centers for Disease Control and Prevention and the American College of Medical
Genetics already recommend a daily vitamin supplement of 400 mg of folic acid for all pregnant
women, intended to reduce the baby'’s risk of spina bifida, other neural tube differences, and possibly
cleft lip and palate. Most over-the-counter multivitamins provide this dose. If an individual has a family
history of clefts, their prenatal care provider may recommend an additional folic acid supplement.

ISOLATED CLEFT PALATE

Between 50 and 60% of individuals with cleft palate (without cleft lip) have the cleft as their only
structural difference. When seen in isolation, cleft palate alone is felt to result from the interaction
between genes and the environment. The recurrence risk reflects the risk for cleft palate alone, not for
cleft lip.
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Unfortunately, prenatal diagnosis is not yet reliable for diagnosing cleft palate alone. Although
ultrasound can see the outside surface of the baby’s face, the palate is not readily visible with current
equipment. Imaging with new 3-D machines is not likely to change this. Although folic acid
supplements have not been shown to reduce the risk of cleft palate alone, this vitamin is recommended
as a general preventive measure for all women contemplating pregnancy (see above).

CLEFTS THAT OCCUR AS PART OF A SYNDROME

Approximately 10-15% of individuals with cleft lip with or without cleft palate also have a related
syndrome, while about 40-50% of individuals with cleft palate alone do. Most of these syndromes
include other physical differences that are obvious at or before birth. Recurrence risk counseling for
these individuals can be complicated, and genetic counseling is highly recommended. If the cleft is
believed to be the result of exposure to a specific “teratogen” (environmental agent known to increase
the risk of birth differences), then avoiding that exposure in subsequent pregnancies is the best
approach, if possible.

For individuals or families with a confirmed diagnosis of a chromosomal or molecular genetic condition,
invasive prenatal testing may be a consideration. The most common tests of this type are
amniocentesis and Chorionic Villus Sampling (CVS). Amniocentesis is currently the best method for
obtaining fetal cells. It is performed at 15-20 weeks of pregnancy (ideally at 16-18 weeks) and carries a
risk of miscarriage of 0.5% (1in 200 procedures). To perform this test, a needle is inserted through the
abdominal wall of a pregnant woman into the fetal cavity. The procedure is done under ultrasound
guidance so that the baby is not touched. The removed fluid contains fetal cells and amniotic fluid,
which is mostly fetal urine. Both can be sent for testing to answer a specific genetic question about
recurrence risk. Amniocentesis does not screen for all birth differences or for isolated (non-syndromic)
clefts.

CVS takes advantage of the fact that the placenta develops from the baby'’s first cell. By taking a
piece of placental tissue, doctors can perform various genetic tests. CVS is performed at 11 weeks into
a pregnancy, either through the abdomen or through the vagina and cervix. CVS carries a miscarriage
risk of 1% (1in 100 procedures). The trade-off for earlier results is a slightly higher rate of miscarriage.
CVS does not screen for all birth differences or for isolated clefts. For this reason, neither CVS nor
amniocentesis is recommended for individuals or couples for whom the only question is recurrence of
isolated cleft lip and/or palate.

Because the field of genetic diagnosis and genetic testing is advancing rapidly in response to
information from the Human Genome Project, new tests may be developed to diagnose conditions that
are not currently identifiable before birth. For this reason, families may wish to contact a geneticist or
genetic counselor whenever a pregnancy is discovered or contemplated.

For individuals in whom the cleft is one feature of a broader pattern and the diagnosis is unknown,
accurate genetic counseling is not possible. In addition, prenatal diagnosis depends on ultrasound's
ability to detect the structural anomalies believed to be part of the suspected condition.

Although folic acid supplementation is not believed to reduce the risk of clefts associated with

syndromes, it is recommended as a general preventive measure for all women contemplating
pregnancy (see above).
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Clinical geneticists are often physicians (MD) with specialty training in genetics, although some
geneticists may have a dental degree (DDS or DMD) or a doctoral degree in genetics (PhD). Genetic
counselors typically have a master's degree. Although geneticists/genetic counselors are integral
members in only a minority of cleft palate treatment programs in the United States, most teams can
refer families to appropriate providers. Ask your team director or coordinator for a referral.

Contact the American Cleft Palate Craniofacial Association or these genetic organizations:
American College of Medical Genetics: www.acmg.net

Genetic Alliance: www.geneticalliance.org
National Society of Genetic Counselors: www.nsgc.org
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