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The distribution of clefts of the primary and secondary
palates by sex, type, and location

Yehoshua Shapira, DMD; Erwin Lubit, DDS; Mladen M. Kuftinec, DMD, DStom, ScD;

Gerald Borell, DDS

Abstract: The frequency and patterns of distribution of cleft lip, cleft lip and alveolus, cleft lip and palate, and isolated cleft
palate, together with the possible association between sex, type of cleft, and affected side were studied from records of 278
individuals with clefts. These records were obtained from four cleft centers in the New York City area and constituted a
racially mixed urban sample. The type of the cleft varied between sexes. Males had significantly higher rates of cleft lip and
palate (p<0.0001), and females had higher rates of isolated cleft palate (p<0.0001). No sex differences were found for cleft
lip or cleft lip and alveolus. Unilateral clefts of both the primary and secondary palates were found to occur over three times
more frequently than bilateral clefts, and left side predominance was demonstrated.
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rofacial clefting, including

cleft lip with or without

cleft palate, is the most
common craniofacial anomaly.
Consequently, it is important to
analyze distribution of this
anomaly and to describe its char-
acteristics. This is particularly rel-
evant when an opportunity exists
to pool a relatively large sample of
affected individuals in a single lo-
cation, such as a large urban area.
Comprehensive care for this condi-
tion tends to attract the families of
these individuals to the cleft care
centers. The metropolitan New
York City area has several such
centers, and thus it could be con-
sidered an appropriate place to
study epidemiology and demogra-
phy of orofacial clefts.

The incidence of cleft lip and/or
palate has been studied in numer-
ous epidemiological investigations
in various regions of the world."®
The reports suggest that wide eth-
nic and racial variations exist.
High incidence rates have been re-
ported for Asian populations, inter-
mediate rates for Caucasian
populations, and low rates in Black
African populations.” The overall
incidence rates for cleft lip, cleft lip

and palate, and isolated cleft pal-
ate ranged from 0.79 to 3.74 per
1000 individuals for Asians, 0.91 to
2.69 for Caucasians, and 0.18 to
1.67 for Blacks.” In the United
States, clefts appear to be most
common among Native Americans,
they are of intermediate prevalence
among Caucasians and Asian-
Americans, and are least common
among African Americans.*? The
reported incidence of cleft lip and
palate was greater than for cleft lip

alone or for isolated cleft palate. In
most reports, males outnumbered
females in both cleft lip and cleft lip
and palate, while isolated cleft pal-
ate was predominant in females. A
worldwide study reported an in-
crease in the frequency of congeni-
tal malformations, and orofacial
clefting represented 15% of all such
anomalies.’>? This increase was
explained by the decrease in post-
natal mortality, partially due to
improved surgical techniques and
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better neonatal care. These factors
seem to have contributed to an in-
creased number of children surviv-
ing with a cleft anomaly.”**

Epidemiologic data on clefts in
many studies is of limited value
when all orofacial cleft types are
combined without distinction be-
tween isolated cleft lip, cleft lip and
palate, and isolated cleft palate.
Embryologically and etiologically,
clefts of the primary palate differ
from clefts of the secondary palate.
Isolated cleft lip, cleft lip and alveo-
lar process, and cleft lip with cleft
palate are considered variations of
the same developmental anomaly.
Cleft palate associated with cleft lip
and alveolar process appears to be
a secondary event, occurring sub-
sequent to the formation of a cleft
in the primary palate. Closure of
the secondary palate may be pre-
vented by the tongue being pos-
tured high in the primary cleft area
and then failing to descend in time
for the palatal shelves to approxi-
mate and fuse.” This could possi-
bly explain why clefts of the
secondary palate occur more fre-
quently with bilateral than with
unilateral cleft lip.

Clefts of the primary and second-
ary palate have been reported to
develop from failure of the respec-
tive maxillary processes to approxi-
mate, the epithelium to fuse, and
the mesenchyme to penetrate
through the epithelial mem-
branes.* Ultimately, it may also
rupture after the palate has already
fused.*

Clefts of the lip, as well as those
of the secondary palate, may show
varying degrees of completeness on
one or both sides. As fusion of the
processes of the primary palate be-
gins in the region of the floor of the
nose and proceeds downward and
forward, a teratogenic insult at any
time could result in clefting of the
lip and alveolar process from that
point onward.* Therefore, the cleft
may be of a different degree or se-
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Table 1
Distribution of clefts by sex and type
Sex Cleft lip Clett lip Cleft lip Cleft palate Total %
and alveolus and palate
Male 3 (1%) 20 (7%) 128 (46%) 7 (3%) 158 57
Female 3 (1%) 24 (9%) 70 (25%) 23 (8%) 120 43
Total 6 (2%) 44 (16%) 198 (71%) 30 (11%) 278 100
%
50 28
40
30 75 OMale
20 B Female
9
10 3 8 ¥
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CL cp CLA CLP
Figure 1

Distribution of clefts by sex and type.

verity, from a mild notch of the
vermilion border to incomplete or
complete cleft of the lip and alveo-
lar process, unilaterally or bilater-
ally.

Similarly, fusion of the secondary
palate begins from the incisive fo-
ramen area and proceeds posteri-
orly. Thus, fusion interference will
result in a mild cleft of the uvula
or soft palate up to a complete cleft
of the hard and soft palate. A high
correlation has been reported be-
tween the degree of clefts in the
primary palate and clefts of the sec-
ondary palate.® In addition, a sub-
mucosal cleft palate appears to be
a milder expression of the clefting
process where bony and muscular
deficiencies occur in the midline,
but without a complete or “open”
cleft.

The present investigation was un-
dertaken to study the distribution
of various types of orofacial clefts
in a large urban population. Addi-
tionally, differences between sexes,
location of cleft, and side were
evaluated.
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Material and methods

The records of 278 individuals af-
fected with unilateral or bilateral
cleft lip and/or palate were ob-
tained from four cleft palate centers
in the New York City metropolitan
area (Montefiore Medical Center,
Center for Craniofacial Disorders
[n=56]; New York University Col-
lege of Dentistry, Department of
Orthodontics [n=42]; New York
University Medical Center, Insti-
tute for Reconstructive Plastic Sur-
gery [n=75]; Suffolk Cleft Palate
Rehabilitation Center [n=105]). The
sample comprised 158 males and
120 females, 5 to 18 years of age
(mean age 10.4 years), of mixed so-
cioeconomic background and var-
ied racial and ethnic origin.
Because New York City is one of
the primary ports of entry for im-
migrants, a variety of ethnic groups
have settled in the vicinity. It was
impractical to divide the sample by
race or ethnic origin. The sample
included only individuals whose
clefts were not “syndromic clefts,”
that is where clefting was part of a



Figure 2

Bilateral isolated cleft lip. Left: Complete;
Right: Incomplete

more complex craniofacial syn-
drome. The reported data pertain
to patients with clefts who were
enrolled for treatment or observa-
tion in the centers. Studied indi-
viduals were classified according
to the findings of their clinical ex-
aminations, listed centers and not
on the number of infants born with
clefts in the New York City region.
Classification of the clefts described
in these patients’ records were fur-
ther verified by examination of the
radiographs. The findings were
analyzed using the standard de-
scriptive statistical parameters. Sig-
nificance was tested using the
chi-square test.

Results

The sample of 278 individuals
was first separated by sex and then
divided into four groups according
to the type of the orofacial cleft
(Table 1 and Figure 1).

The distribution of cleft lip
(CL)and cleft lip and alveolus
(CLA) was approximately equal
between males and females. Cleft
lip and palate (CLP) was found
nearly twice as often in males as in
females (128 to 70, respectively),
while isolated cleft palate (CP) oc-
curred over three times more fre-

Distribution of clefts by sex, type, and location

Figure 3A
Cleft of the lip and alveolar ridge. A: Unilateral complete; B: Bilateral complete

Figure 4A

Figure 3B

Figure 4B

Cleft of the lip and palate. A: Unilateral complete; B: Bilateral complete

quently in females than in males (23
to 7, respectively, Table 1).

Isolated cleft lip—characterized
by the cleft extending through the
upper lip partially or completely
up to the base of the nostril, but not
through the alveolar ridge (Figure
2). This group was the smallest,
with only six individuals equally
distributed between males and fe-
males. Clefts were located on the
left side in two males and in two
females, and on the right side in
one male and one female. There
were no bilateral clefts in this
group.

Cleft lip and alveolar ridge—char-
acterized by clefting in the upper
lip and maxillary alveolar process,
ending posteriorly at the incisive
foramen (Figure 3 ). This form of
cleft can be complete or incomplete.
A complete cleft of the primary pal-
ate extends through all the in-
volved structures, whereas
incomplete cleft of the primary pal-
ate may not extend through the
upper lip to the nostril, or through
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Figure 5
Isolated cleft palate

the alveolar ridge to the incisal fo-
ramen. In this study we intended
to include both complete and in-
complete clefts of the primary pal-
ate, however each of the clefts in
this group involved both the lip
and alveolar process to a greater or
lesser extent. The group included
44 individuals, 20 (45%) males and
24 (55%) females. The clefts were
found on the left side in 11 (25%)
males and 11 (25%) females, and on
the right side in 8 (18%) males and
8 (18%) females. Bilateral clefts of
the lip and alveolar ridge occurred
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in 1 (2%) male and 5 (12%) females.
Consequently, some clinically in-
significant differences are reported
in frequencies of this type of
clefting between males and fe-
males.

Unilateral clefts occurred six
times more often than bilateral (38
to 6, respectively). The results sug-
gest the left side predominance as
the left side was affected approxi-
mately 50% more than the right,
both in males and females. Unilat-
eral clefting on the left side is also
more prevalent than bilateral (22 to
6, respectively ). Sex distribution
for unilateral clefting of the lip and
alveolus was equal for both sides,
whereas bilateral clefting was
found more often in females than
in males (5:1 ratio).

Cleft lip and palate—involves the
lip and alveolar process and ex-
tends posteriorly along the palatal
midline to the uvula, thus includ-
ing both the primary and second-
ary palates (Figure 4). Incomplete
clefts of the lip and palate were also
included in this group. An incom-
plete cleft of the lip and palate is
one in which the cleft of the lip may
not extend all the way through to
the nostril, or the cleft of the pal-
ate may not extend all the way
through to involve the uvula. This
group of clefts was the largest. It
included 198 (71%) of the total
sample subjects, of which 128 (65%)
were male and 70 (35%) were fe-
male. Cleft lip with palatal involve-
ment was found on the left side in
52 (26%) males and 34 (17%) fe-
males. Clefts affected the right side
in 39 (20%) males and 21 (11%) fe-
males, and they occurred bilater-
ally in 37 (19%) males and 15 (7%)
females.

The results show that cleft lip and
palate occur more often in males
than in females (128 to 70, a ratio
of nearly 2:1). The left side was af-
fected approximately 50% more of-
ten than either the right side or
both sides together, and more so in
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Table 2
Distribution of clefts by type and location
Cleft Left side Right side Bitateral
No. % No. % No. %
Lip 4 2 -
Lip and alveolus 22 16 6
Lip and palate 86 60 52
Total 112 45 78 32 58 23
%
60
50
40
30 OLeft
20 H Right
Bilateral
10 14 9.7
0 T
CL CLA
Figure 6

Distribution of clefts by type and side

males than females. The left side
predominance for this anomaly
could be repeatedly demonstrated.
Isolated cleft palate—character-
ized by a cleft of the secondary pal-
ate only which extends anteriorly
as far as the incisive foramen (the
junction of the premaxilla and the
maxilla proper) and does not in-
volve the alveolar process (Figure
5). Both complete and incomplete
clefting was observed. An incom-
plete cleft of the secondary palate
may involve either part or all of the
soft palate tissues, or may extend
anteriorly up to the incisive fora-
men, involving part or all of the
hard palate,. In our study, we
grouped both complete and incom-
plete clefts of the secondary palate.
There were 30 individuals (11%) in
this group, 23 (77%) females and 7
(23%) males. Isolated cleft palate
occurred 3.3 times more often in
females than in males (3:1 ratio).

Discussion

In many studies, cleft lip and pal-
ate are recorded as a single entity,
without any distinction between
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the various types or degrees of
clefts. As the development of the
primary palate (lip and premax-
illa), which takes place during the
fourth to seventh week of gestation,
is different embryologically and
etiologically from that of the sec-
ondary palate (hard and soft pal-
ate), which develop during the
seventh to twelfth week, the inci-
dence of their clefting should be re-
corded separately.’® Cleft palate
associated with cleft lip appears to
be a secondary result of a distur-
bance in the development of the lip.
The impediment of the tongue may
prevent selfclosure of the primary
cleft, eventually resulting in failure
of the palatal shelves to make con-
tact as they move into the horizon-
tal position.” This could also be the
reason that cleft palate occurs more
frequently with bilateral cleft lip
than with unilateral. Thus, it ap-
pears that isolated cleft palate and
cleft lip with cleft palate represent
variations in the severity of the
same defective development. For
these reasons, our sample was di-



vided into four groups according to
the type of the anomaly. Addition-
ally, distribution by sex and loca-
tion (sidedness) was studied.
Differences in the incidence of cleft
lip, cleft lip and palate, and isolated
cleft palate among different racial
groups, between the two sexes, and
their combination with other cran-
iofacial malformations have been
reported previously.””* A wide
variation in frequency, ranging
from 0.43 to 2.45 per 1000, has been
reported for mixed races.’** These
were estimates based on averaging
various sources of information.
Our sample was obtained from
four cleft centers in metropolitan
New York and included patients of
varied racial and ethnic back-
grounds, including Caucasians of
mixed European ancestry, African
and Asiatic Americans, and others.
There was no clear dominance of
one racial group, thus the racial
and ethnic types were grouped to-
gether in our study.

In the cleft population studied
(278 individuals), the overall male
to female ratio was nearly 1:1, but
it varied with the type of cleft. A
highly statistically significant dif-
ference (p<0.0001 ) between males
and females affected with cleft lip
and palate (cleft of the primary and
secondary palate) was found in our
study. Almost no sex differences
were noted in individuals affected
with isolated cleft lip or cleft lip
and alveolus (cleft of the primary
palate only, Table 1 ). On the other
hand, the incidence of isolated cleft
palate (cleft of the secondary pal-
ate only) was found to be highly
statistically significant in females
(p<0.0001, Table 1). These, together
with our findings that cleft lip and
palate occurs more frequently in
males, while isolated cleft palate
occurs most often in females, is in
agreement with several previously
reported studies.®**# Our racially
mixed sample replicated studies of
single races, despite the fact that

Distribution of clefts by sex, type, and location

the incidence of clefts differs by
race. The reasons for the sex dimor-
phism of clefts are still obscure and
are a subject of further investiga-
tion.

The distribution of clefts by type
and side of the face is demon-
strated in Table 2 and Figure 6.
Unilateral cleft of the primary and
secondary palate appeared over
three times more frequently than
bilateral clefts. Of the total 278 in-
dividuals in our sample, 190
(68.5%) presented a unilateral cleft
of the lip and alveolar process (pri-
mary palate), either alone or in
combination with a cleft of the sec-
ondary palate. Left side clefts
(clefts of the lip, lip and alveolus,
or lip and palate) were found in 112
individuals (59%), while right side
clefts were found in 78 (41%). This
difference was statistically signifi-
cant (p<0.05 ). Most studies are in
agreement with our findings, indi-
cating as yet unexplained, the left
side predominance for this
anomaly'1,13,14,20,40,41

One attempt to explain this phe-
nomenon suggests that in the early
stages of development, the embryo
receives a somewhat greater sup-
ply of blood, due to the higher
blood pressure from the right inter-
nal carotid artery, which is in a
more direct line of blood flow than
the left side.*

Bilateral clefts of the lip and pal-
ate were found in 58 individuals
(21%), and isolated cleft palate was
detected in only 30 individuals
(11%). The reason for left side pre-
dominance of cleft anomalies, simi-
lar to several other congenital
dental anomalies, is unknown. It
would be valuable to know
whether any growth asymmetries
in the embryonic face could ac-
count for this phenomenon. An-
swers to this question await further
investigation.
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Conclusions

Various types of orofacial clefts
were studied for their location and
severity. The most prevalent form
was the cleft lip and palate, com-
prising 71% of our sample. Males
were affected twice as often as fe-
males for this anomaly. Other types
of clefts affected females slightly
more often, but not to a significant
degree. Unitaleral clefts occurred
significantly more often than bilat-
eral clefts (approximately 4:1) and
the left side was affected substan-
tially more often than the right (ap-
proximately 3:2). The recurring
theme of left side dominance in
various craniofacial anomalies, in-
cluding various types of orofacial
clefts, remains an intriguing but un-
explained phenomenon.

Acknowledgments

We gratefully acknowledge Dr.
Barry Grayson and Dr. Court Cut-
ting, New York University Medical
Center, Department of Plastic and
Reconstructive Surgery, N.Y.C. ;
Dr. George Cisneros and Dr. David
Hou, Montefiore Medical Center,
N.Y., for providing their cleft pal-
ate patient records for this project;
and Ms. 1. Gelernter, statistician,
Statistical Laboratory, School of
Mathematics, Tel Aviv University;
and Mr. Amir Shapira for his valu-
able assistance in the design and
preparation of the tables and fig-
ures.

Vol. 69 No. 6 1999 527



Shapira;Lubit; Kuftinec; Borell

References

1.

10.

11.

12.

13.

14.

15.

16.

17.

528 The Angle Orthodontist

Derijcke A, Eerens A, Carels C. The in-
cidence of oral clefts: a review. Br ] Oral
Maxillofac Surg 1996; 34:488-494.
Kozelj V. Epidemiology of orofacial
clefts in Slovenia, 1973-1993: Compari-
son of the incidence in six European
countries. J Craniomaxillofac Surg
1996; 24:372-382.

Robert E, Kallen B, Harris J. The epi-
demiology of orofacial clefts. 1. Some
general epidemiological characteris-
tics. J Craniofac Genet Develop Biol
1996;16:234-241.

Das SK, Runnels RS Jr, Smith JC, Cohly
HH. Epidemiology of cleft lip and cleft
palate in Mississippi. South Med J
1995;88:437-442.

Brogan WF, Woodings TL. A decline
in the incidence of cleft lip and palate
in Western Australia, 1963 to 1967.
Med ] Aust 1974;2:8-11.

Chapman CJ. Ethnic differences in the
incidence of cleft lip and/or cleft pal-
ate in Auckland, 1960-1976. N Z Med
] 1983;96:327-329.

Vanderas AP. Incidence of cleft lip,
cleft palate and cleft lip and palate
among races: A review. Cleft Palate |
1987;24:216-225.

Gilmore SI. Hofman SM. Clefts in Wis-
consin: incidence and related factors.
Cleft Palate | 1966;3:186-199.

Altemus LA. The incidence of cleft lip
and palate among North American
Negroes. Cleft Palate ] 1966;3:357-361.
Niswander JD. Adams MS. Oral clefts
in the American Indians. Public Health
Rep 1967;82:807-812.

Emanuel I, Culver BH, Erickson JD, et
al. The further epidemiological differ-
entiation of cleft lip and palate: A
population study in King County,
Washington, 1956-1965. Teratology
1973;7:271-281.

Tyan ML. Differences in the reported
frequencies of cleft lip plus cleft lip
and palate in Asians born in Hawaii
and the continental United States
(41,474). Proc Soc Exp Biol Med
1982;171:41-45.

Oliver-Padilla G, Martinez-Gonzalez
V. Cleft lip and palate in Puerto Rico:
A thirty-three year study. Cleft Palate
J 1986;23:48-57.

Jensen BL, Kreiborg S, Dahl E, Fogh-
Andersen P. Cleft lip and palate in
Denmark, 1976-1981: Epidemiology,
variability, and early somatic develop-
ment. Cleft Palate J 1988;25:258-269.
Knox G, Braithwaite F. Cleft lips and
palates in Northumberland and
Durham. Arch Dis Child 1963;38:66-
70.

Henriksson TG. Cleft lip and palate in
Sweden: A genetic and clinical inves-
tigation. Uppsala, Sweden: Institute of
Medical Genetics of the University of
Uppsala, 1971.

Abyholm FE. Cleft lip and palate in
Norway. . Registration, incidence and

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

early mortality of infants with CLP.
Scand ] Plast Reconstr Surg 1978;12:29-
34.

Melnic M, Shields ED, Bixler D. Stud-
ies of cleft lip and cleft palate in the
population of Denmark. Progress Clin
Biolog Res 1980;46:225-248.
Iregbulem LM. The incidence of cleft
lip and palate in Nigeria. Cleft Palate
J 1982;19:201-205.

Tolarova M. A study of the incidence,
sex-ratio, laterality and clinical sever-
ity in 3,660 probands with facial clefts
in Czechoslovakia. Acta Chirur Plast
1987;29:77-87.

Tolarova M. Orofacial clefts in Czecho-
slovakia. Incidence, genetics and pre-
vention of cleft lip and palate over a
19-year period. Scand ] Plast Reconstr
Surg 1987;21:19-25.

Calzolari E, Milan M, Cavazzuti GB,
Cocchi C, Gandini E, Magnani C, et al.
Epidemiological and genetic study of
200 cases of oral clefts in the Emilia
Romagna region of Northen Italy.
Teratology 1988;38:559-564.

Natsume N, Suzuki T, Kawai T. The
prevalence of cleft lip and palate in the
Japanese: Their birth prevalence in
40,304 infants born during 1982. Oral
Surg Oral Med Oral Pathol
1987;63:421-423.

Coupland MA, Coupland Al Season-
ality, incidence and sex distribution of
cleft lip and palate births in Trent re-
gion ('73-'82). Cleft Palate ] 1988;25:33-
37.

Menegotto BG, Salzano FM. Epidemi-
ology of oral clefts in a large South
American sample. Cleft Palate
Craniofac J 1991;28: 373-376.

Stoll C, Alembik Y, Dott B, Roth MP.
Epidemiological and genetic study in
207 cases of oral clefts in Alsace,
North-Eastern France. ] Med Genet
1991,28:325-329.

Cornel MC, Spreen JA, Meijer I, et al.
Some epidemiological data on oral
clefts in the northern Netherlands,
1981-1988. ] Craniomaxillofac Surg
1992;20:147-152.

Fogh-Andersen P. Incidence of cleft lip
and palate: constant or increasing?
Acta Chir Scand 1961;122: 106-111.
Fogh-Andersen P. Epidemiology and
etiology of clefts. Birth Defects
1971,7:50-53.

Rintala A, Stegars T. Increasing inci-
dence of clefts in Finland: reliability of
hospital records and central register of
congenital malformations. Scand ]
Plast Reconstr Surg 1982;16:35-40.
Trasler DG , Fraser FC. Role of the
tongue in producing cleft palate in
mice with spontaneous cleft lip. De-
velop Biol 1963;6:45-60.

Loevy H. Developmental changes in
the palate of normal and cortisone
treated Strong A mice. Anat Rec
1962;142:375-390.

Kitamura H. Epithelial remnants and
pearls in the secondary palate in the

Vol. 69 No. 6 1999

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

human abortus: A contribution to the
mechanism of cleft palate formation.
Cleft Palate J 1966;3:240-257.
Fogh-Andersen P. Thalidomide and
congenital cleft deformities. Acta Chir
Scand 1966;131:197-200.

Drillien CM, Ingram TTS, Wilkinson
EM, eds. The causes and natural his-
tory of cleft lip and palate. Edinburgh
and London: E & S Livingstone, 1966.
Conway H, Wagner K]J. Incidence of
clefts in New York City. Cleft Palate |
1966;3:284-290.

Hagberg C, Larson O, Milerad J. Inci-
dence of cleft lip and palate and risks
of additional malformations. Cleft Pal-
ate Craniofac ] 1988;35:40-45.
Milerad J, Larson O, Hagberg C,
Ideberg M. Associated malformations
in infants with cleft lip and palate: A
prospective population-based study. ]
Pediatr 1977;100:180-186.

Stevenson AC. Johnston HA. Stewart
MIP. Golding DR. Congenital malfor-
mations: A report of a study of series
of consecutive births in 24 centers. Bull
WHO 1966;34:1-127.

Fogh-Andersen P. Inheritance of hare-
lip and cleft palate. Copenhagen: Nyt
Nordisk Forlag Arnold Busck A/S,
1942.

Cox MA, ed. Five years report (1955-
1959) of cleft palate research and treat-
ment center. Toronto: The Hospital for
Sick Children, 1960.

Suzuki A, Takahama Y. Maxillary lat-
eral incisor of subjects with cleft lip
and/or palate. Part 1. Cleft Palate J
1992;29:376-379.

Suzuki A, Watanabe M, Nakano M,
Takahama Y. Maxillary lateral incisors
of subjects with cleft lip and/or palate.
Part 2. Cleft Palate J 1992;29:380-384.
Jurkewicz M], Bryant DL. Cleft lip and
palate in dogs: A progress report. Cleft
Palate ] 1968;5:30-36.



