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Cleft extension and risks of other birth defects in children with isolated
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Abstract

Objective. To study the risks of having other birth defects in children born with an isolated cleft palate (iCP) when the length
of the cleft was taken into account. The hypothesis was that a newborn with an extensive cleft lesion may have an increased risk
of other birth defects compared to a child with a less extensive cleft of the palate. Material and methods. All Caucasian
children with iCP born between 1975 and 2005 in the southwestern region of Sweden were included. Data were collected from
standardized medical records and the length of the cleft was checked on the pre-surgical dental cast for each child. Results. A
total of 343 children were born with an iCP. The incidence was 0.64/1000 live births. Thirty-four percent of children with
either a total or partial iCP had other birth defects. The risk was 1.7 times higher for a total compared to a partial iCP. The two
most common birth defects were congenital heart disease and intellectual disability. Ear problems related to infections were
registered in 43% of cases. Fifteen percent of the children had the Pierre Robin sequence, which was analyzed as a separate
variable and not included as a birth defect. Conclusions. The length of the iCP was found to influence the risk of having
another birth defect as the total palatal clefts were more often combined with other birth defects compared to partial clefts.
Careful medical check-ups are important for newborns with iCP since they have increased risks of other birth defects.
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Introduction

Isolated cleft palate (iCP) is a common congenital
anomaly characterized by a cleft involving only the
secondary palate behind the incisive foramen [1]. The
length may be total or partial.

The incidence in Sweden for any type of cleft lip
and palate (CLP) during the period 1975-1992 was
reported to range from 1.2 to 2.0/1000 live births [2].
The incidence values for the Nordic countries are
similar [3—6] but vary around the world [7,8]. One of
the lowest incidence values is 0.3/1000 live births, as
reported among the black population in North
America [9].

The incidence for iCP in Sweden has been reported
to be 0.5-0.7/1000 live births [10,11]. In the study by
Hagberg et al. [11], the incidence values were similar
for different types of clefts, including the iCP, with the

exception of the bilateral CLP, which were rarer. The
most common type of cleft in Finland is the iCP, with
the tendency of a higher frequency of in eastern than
western Finland [12].

Milerad et al. [2] reported that 22% of children with
iCP born in the region of Stockholm had associated
malformations. A study in France showed that other
birth defects were more common in infants with an
iCP (46.7%) than in infants with a CLP (36.8%), or
with an isolated cleft lip (13.6%) [13]. However,
reports on correlations between the length of the
iCP and risks for other birth defects have not been
found.

Organs described as sites for other birth defects vary
in different studies. In a study by Stoll et al. [13], the
central nervous system and the skeletal system were
the most common sites, followed by malformations in
the urogenital and cardiovascular systems. In the
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study by Milerad et al. [2], malformations of the
upper or lower limbs or the vertebral column were
the most common (33%). Developmental disabilities
and deafness have also been reported as the most
frequent diagnoses in children with iCP [14]. In the
same study, infants born with iCP had a diagnosed
syndrome more often than those who had a CLP
(50% and 30%, respectively).

The aim of this study was to calculate the risks of
other birth defects when the cleft length of iCP was
taken into account. The hypothesis was that a new-
born with a more extensive cleft lesion may have an
increased risk of other birth defects. The hypothesis
was based on clinical experience.

Material and methods

The study material comprised the total sample of
children with iCP born between 1975 and 2005 in
the southwestern region of Sweden. Non-Caucasian
children and children with submucous clefts were not
included in the study. In this region all newborns with
CLP are referred to and registered by the CLP team at
the Sahlgrenska University Hospital in Gothenburg.
They will receive continuous treatment until they are
adults. Each child is longitudinally followed from 0 to
19 years of age using a standardized protocol. The
CLP team is responsible for the treatment and no
private surgical care is available. The team basically
consists of plastic surgeons, orthodontists and speech
pathologists. Other specialists such as an audiologist
and a psychologist are consulted when needed.
Sweden has a well-organized system for birth regis-
tration of all newborns. The number of total live births
in the region was acquired from the Total Population
Register (TPR), in order to calculate the incidence
of iCP.

The requested information for the study was avail-
able from standardized written records and/or from
the database maintained by the CLP team in
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Gothenburg. Information was collected on cleft diag-
noses, length of cleft, gender, other birth defects and
ear problems related to infections. The Pierre Robin
sequence was separately recorded as a variable, i.e. it
was not included in the birth defects.

The length of the cleft was checked for each patient
by measuring at the cleft lesion shown on the child’s
initial dental cast (Figure 1). As a routine, pre-surgical
dental casts are taken for each child with iCP before
any surgery or pre-surgical treatment is performed.
The initial diagnosis was either a total isolated cleft
palate (TiCP) starting directly posterior to the incisive
foramen (Figure 1A) or a partial isolated cleft palate
(PiCP) (Figures 1B and 1C). The PiCP group was
divided into two subgroups defined as follows: PiCP
(h), when the partial cleft partly involved the hard
palate (Figure 1B); and PiCP(s), when only the soft
palate was involved (Figure 1C).

The Confidence Interval Analysis (CIA) program
was used to calculate the incidence values [15]. Esti-
mates of the relative risk (RR) were calculated by
2 x 2 tables using the same program. The confidence
interval (CI) was set at 95% for all analyses. The CI
for the RR suggests a significant difference when the
lower limit is close to or above 1.0. The study was
approved by the Regional Ethical Committee of
Goteborg (149-08).

Results

In the southwestern region of Sweden, there were
535 320 live births between 1975 and 2005. Of these,
343 children were Caucasians born with iCP. They
comprised the study group. There were 171 males
(49.9%) and 172 (50.1%) females. The incidence of
iCP was 0.64/1000 live births (CI = 0.58-0.71).
TiCP was very rare compared to PiCP in that there
were only 34 children with TiCP (9.9%) and 298 with
PiCP (86.9%). There were 11 (3.2%) unclear cases
concerning the length of the cleft. The reason was

Figure 1. Diagnoses of iCP: (A) TiCP; (B) PiCP(h); (C) PiCP(s).
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either a missing or a bad-quality dental cast. Among
298 children with PiCP, 161 (54%) had PiCP(h) and
137 (46%) had PiCP(s). The distributions between
genders were similar (Figure 2). The incidence value
for TiCP during the full study period of 31 years was
0.06/1000 live births (CI = 0.04-0.09). The corre-
sponding value for PiCP was 0.56/1000 live births
(CI = 0.50-0.62). The incidence values were similar
when separate calculations for 10-year periods were
carried out (Table I).

An iCP with a report of one or more birth defects
except for the cleft was registered in 116/343 children
(33.8%). The RR calculations regarding an iCP did
not include the 11 cases with uncertain information
about being total or partial. There were 64 males
(55.2%) and 52 females (44.8%) with other birth
defects (Table II). Among the children with iCP,
there was no significant difference between males
and females regarding other birth defects (RR =
1.24, CI = 0.92-1.67). The children with TiCP had
a 1.7-times higher risk of having other birth defects
compared to those who had PiCP (RR = 1.71,
CI = 1.20-2.46), and a 1.78-times higher risk com-
pared to those who had PiCPth) (RR = 1.78,
CI=1.20-2.64). A comparison regarding a cleft partly
involving the hard palate or only the soft palate
showed no significant difference (RR = 1.07,
CI = 0.78-1.46).

There was a large variation in birth defects. Con-
genital heart disease was recorded for 19% and intel-
lectual disability for 18% of the children. Eighty-seven
children (25%) had a diagnosed syndrome. There
were 19 different diagnoses of syndromes and the
two most common were Down’s syndrome (z = 5)
and 22ql1 deletion syndrome (n = 4). Five cases were
described only as chromosomal disturbances. Exam-
ples of other single syndromes were Treacher Collins,
Wolg Hirschhorn, Robinow, Patau, Klinefelter,
Beckwith—-Wiedemann, Larsen and Binder syndromes.
Birth defects commonly involving the following organ
systems were reported: the extremities and skeletal
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Figure 2. Distribution between genders in the different diagnoses
of iCP. Missing = unclear cases of iCP diagnosis due to a missing or
bad-quality dental cast model.

system; the cardiovascular system; the respiratory sys-
tem; the urogenital system; the gastrointestinal system;
the central nervous system; the eye; and the ear.

The results revealed that 52 (15.2%) of the children
in the total sample group had the Pierre Robin
sequence and the incidence of this combination was
0.10 (CI =0.07-0.13). There were 21 males (40.4%)
and 31 females (59.6%) within this group (Table II).
No difference based on gender and a diagnosis of the
Pierre Robin sequence was found (RR = 0.68,
CI = 0.41-1.14). The risk of having the Pierre Robin
sequence in the children born with a cleft involving
both the hard and soft palates, relative to a cleft only in
the soft palate, was significantly higher (RR = 2.05,
CI = 1.14-3.70).

In the total study group, 149 children (43.4%) had
repeated episodes of ear problems related to ear infec-
tions during childhood. The distribution between gen-
ders was almost equal (74 males, 75 females).
Seventeen patients had no recorded information on
this matter.

Discussion

The study sample was regarded as being complete
with the exception of children born with submucous
clefts. They could not be included due to the difficulty
of an early diagnosis and unclear information regard-
ing the length of the palate. These children do not
follow the standardized registration system. The num-
ber of iCPs ( = 11) that were excluded from the
calculation of risks because of the difficulty of pre-
cisely checking the length of the cleft was small and
was not likely to affect the results.

The incidence of iCP was 0.64/1000 live births.
This value is similar to a report for the county of
Stockholm (0.7/1000) [11] and to the value from the
WHO registry for Northern Europe (0.59/1000) [1].
The time-trend information was derived from the
calculation of three 10-year incidence intervals. These
incidence values did not show any significant changes
between 1975 and 2005 (Table II). This is somewhat
different from Mossey [16], who reported a progres-
sive increase in palatal clefts in Finland and Norway
during the period 1980-1994. These variations in
incidence values have been discussed as being depen-
dent on the sources of records, unspecific information
such as live birth or termination and the length of the
study period [16,17]. In the present study, informa-
tion on fetal deaths and termination of pregnancies
was not available and the results only concern live
births.

There were similar distributions of iCP between
boys and girls. This differs from the results of Hagberg
et al. [11] and Mossey [16], who revealed that iCPs
were found slightly more often among females com-
pared to males.



TableI. Numbers of total live births and incidence of iCP per 1000
live births in the southwestern region of Sweden over 10-year
periods.

Time period Total live births iCP  Incidence 95% CI
1975-1984 161 951 100 0.62 0.50-0.75
1985-1994 195 278 134 0.69 0.58-0.81
1995-2005 178 091 109 0.61 0.50-0.74
1975-2005 535 320 343 0.64 0.58-0.71

TableII. Numbers and frequencies of other birth defects in the
total sample of children with iCP (n = 343) and for the extension of
the TiCP, PiCP(h) and PiCP(s) (n = 332).

Birth defect; No birth defect;

n (%) n (%)
Total sample 116 (34) 227 (66)
Males 64 (19) 107 (31)
Females 52 (15) 120 (35)
TiCP/cast model 18 (5) 16 (5)
PiCP(h)/cast model 48 (14) 113 (34)
PiCP(s)/cast model 44 (13) 93 (28)
Missing cast model 6 (2) 5(2)

Thirty-four percent of children with iCP had at
least one other birth defect. Earlier reports on fre-
quencies of malformations ranged from 22% to 71%
[18-22]. The two most common birth defects in the
present study were congenital heart disease and intel-
lectual disability. These have also been reported as
being common in other investigations [19,22]. In the
study by Milerad et al. [2], a congenital heart disease
was reported as the most common isolated associated
malformation. However, in the referred studies, com-
binations of other types of clefts were also included.

The registration procedures and the CLP team
records follow a standardized protocol that has not
been changed over the years. The youngest children
were born in 2005 and it is not likely that many birth
defects would have remained undiscovered at the age
of 3 years, although the diagnosis may initially have
been missed. For example, intellectual disability
could be detected in an older child [22]. Our interest
was focused on the presence of birth defects, without
grading their severity. Definitions and classifications
of syndromes may vary. Autopsies to ensure a correct
diagnosis are not always performed. The variation in
type of birth defect varied widely but resembled a
previously published detailed report on this matter for
children with CLP in the greater Stockholm area of
Sweden [2].

It is interesting to see that the children with TiCP
had a 1.7-times higher risk of having other birth
defects compared to those with PiCP. The PiCP
group included both children with a partial cleft
extending into the hard palate and those with a cleft
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only in the soft palate. This result confirmed our
hypothesis that the children who had a longer cleft
lesion had a higher risk of having an additional mal-
formation. A suggested explanation is that a total cleft
develops earlier than a partial cleft. Generally, the risk
of severe disturbances in the fetus is highest in the first
trimester [23].

We collected information regarding the Pierre
Robin sequence as a separate variable. This abnor-
mality could have subsided when the baby was grown
up and we chose not to include it as another birth
defect since it is related to iCP. iCP and micrognathia
and/or retrognathia of the mandible cause the tongue
to be displaced in a posterior position leading to
various degrees of breathing problems. The primitive
tongue is recognized early in the fourth or fifth week of
gestation. It can then act as a mechanical barrier during
fusion of the palatal shelves [24]. In the present study,
the relative risk of having the Pierre Robin sequence
and a cleft involving both the hard and soft palates was
two times higher than with a cleft only in the soft palate.
The growing tongue, if positioned very early during
fetal growth into the cleft area, could possibly affect the
fusion of the palatal shields to a larger extent, leading to
a longer extension of the iCP.

Nearly half of the children had repeated episodes of
ear problems related to infections. This result may be
underestimated, since parents often seek treatment
for their children at local hospitals and do not inform
the CLP team. An Irish study revealed that the par-
ents of children registered in a CLP unit reported ear
problems in 71% of cases. Forty-five percent of chil-
dren with cleft lip or CLP had a history of recurrent
ear infections according to their medical records [25].
This value is in line with the present investigation.

Conclusions

This study included all children born with iCP in the
region of southwestern Sweden over a 31-year period.
The length of the isolated cleft was found to influence
the risk of having another birth defect. Total palatal
clefts were combined with other birth defects more
often compared to partial clefts involving either the
hard palate or only the soft palate. Careful medical
check-ups are important for newborns with iCP since
they have increased risks of other birth defects.
Almost every third child with iCP had one or more
other birth defects. The incidence of iCP was within
the range for previously published reports for
Caucasians.
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