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Cleft lip with or without cleft palate: identification of
sporadic cases with a high level of genetic
predisposition
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SUMMARY Previous studies have suggested that asymmetry for certain bilaterally represented
features may be an indicator of genetic predisposition to cleft lip with or without cleft palate and
may therefore be of value in the individual assessment of recurrence risk, particularly for
sporadic cases. An asymmetry score has been devised that may be of use in identifying those with
a high level of genetic. predisposition. Stepwise logistic regression selected nine variables that
together correctly classified 85% of familial cleft patients and unrelated non-cleft controls.
Applying the same regression equation to sporadic cases, 26% fell into the range occupied by the
majority of familial patients, suggesting that these had a high level of genetic predisposition.

Cleft lip with or without cleft palate (CL±P) has a
variety of aetiologies based on a spectrum of genetic
predisposition. At the upper extreme are single gene
disorders such as the popliteal pterygium,
ectrodactyly-ectodermal dysplasia-clefting, and Van
der Woude syndromes. ' Towards the lower ex-
treme, environmental teratogens such as cigarette
smoke,24 anticonvulsant drugs,'-l and perhaps
viral infections3 9 " predominate. Superimposed on
this spectrum of general predisposition there may be
major genes conferring susceptibility to particular
teratogenic agents. 12 Furthermore, predisposition
may not depend solely on the genotype of the fetus
but also on that of the mother'3 and on the
interaction between fetal and maternal geno-
types.'4 15 Thus, different combinations of genetic
and environmental factors may be responsible for
the malformation in different subjects. The level of
genetic predisposition applying to a given patient,
and consequently the risk of recurrence, is therefore
often difficult to assess.

It is generally agreed that the overall risk for
familial cases is higher than for sporadic cases and
that the recurrence rate varies with the number and
relationship of affected persons in the family.8 16A9
Some aspects of this consensus have, however, been
challenged.20 The risk also appears to be higher for
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relatives of severe cases than for relatives of mild
cases.8 9 17 19 Furthermore, the malformation is
more frequent in males, the favoured explanation
being that a higher level of predisposition is required
for females to express the abnormality,9 21-24 with a
consequently higher risk of recurrence among the
relatives of affected females.8 9 17 19 For sporadic
cases, an empirical recurrence risk of around 4% is
usually used. 16 18 25 26 However, sporadic cases
include not only those with primarily environmental
aetiologies, but also those with a high level of
genetic predisposition which, by chance, has not yet
resulted in other affected persons being born into
the family. The observed overall risk of 4% may
therefore be composed of near zero risk for the
majority and a high risk for an unidentified minority
of sporadic cases.

Previous workers have reported that groups of
familial CL±P cases and groups of their non-cleft
relatives showed abnormally high levels of asym-
metry for certain bilaterally represented features.
The variables used were the buccolingual diameter
of the lower first molar and three dermatoglyphic
characteristics: the atd angle and a-b ridge count
(features of the palm print) and fingerprint pattern.
By contrast, groups of sporadic CL±P cases and
groups of their relatives showed more normal levels
of asymmetry.27-29 These observations suggest that
asymmetry can be used as an indicator of genetic
predisposition to the malformation.
The present study was undertaken to devise an
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asymmetry score, based on a larger number of
dental and dermatoglyphic variables than used
previously, that might be of value in identifying
those with a high level of genetic predisposition,
excluding those with known single gene disorders.
The score would therefore have to provide maxi-
mum discrimination between familial CL±P cases
(presumed to have the highest predisposition) and
controls (having the lowest), with asymmetry levels
for non-cleft relatives of familial cases, sporadic
cases, and relatives of sporadic cases ranged in this
order between the two extremes.

Materials and methods

THE SAMPLE
The sample comprised 102 families of 107 CL±P
probands aged 15 to 29 years (296 subjects) and 33
families of 33 control probands (91 subjects) in the
same age range, having similar sex and social class
distributions and coming from the indigenous (non-
immigrant) Scottish population. The recruitment of
subjects, identified through hospital discharge list-
ings, was very difficult and resulted in a sample of
only about half that anticipated. This was largely
because of the length of time that had elapsed since
the last admission to hospital. Thus, records were
often not traced or not up to date, so that only 19%
of listed cases could be contacted. Furthermore,
presumably because of the demands of the study,
only rather less than half of those contacted con-
sented to participate.30

Cleft families were divided into two categories,
those in which only the proband was affected
(sporadic) and those where the malformation was
reported to have occurred in first, second, or third
degree relatives (familial). The numbers of subjects
recruited to the study are shown in table 1. One cleft
family was found to have Van der Woude syndrome
and was therefore excluded, reducing the total
number of subjects in the analysis to 384. None of
the other cases appeared to fit with any clearly
defined Mendelian syndrome.
COLLECTION AND MEASUREMENT OF
MATERIAL
Families either attended a hospital clinic or were
visited at home for a full family history and for
taking dental impressions and finger, palm, and toe
prints from all participating family members. The
family history included pregnancy histories for the
proband and his or her participating sibs. An effort
was made to validate this information, usually
supplied by the mother, through general practi-
tioner records but, since so many years had elapsed,
very few GPs still had these records and so the
attempt was abandoned.

Individually rolled fingerprints were made on
standard forms using pre-inked paper strips (Ozalid,
Essex, England). Palm prints were taken with fully
abducted fingers31 using a 7 cm diameter roller. The
palm was rolled evenly over the roller, first with a
pre-inked strip and then a plain form attached to the
roller's surface.32 Toe prints were made by brushing
powdered graphite onto the surface of each toe,
gently applying a white self-adhesive label, remov-
ing the label carefully, and sticking it permanently to
a transparent acetate sheet.
Each fingerprint and toe print was examined

under a binocular dissecting microscope (x 10) and
print pattern and ridge count33 34 were recorded.
Fingers and toes were numbered from 1 to 5, with 1
referring to the thumb or big toe. Two measure-
ments were made from palm prints, the atd angle
and a-b ridge count.34 The atd angle was corrected
to the long axis of the palm,35 the corrected angle
being given as 2Twhere tanT= sinatd/2 sindat. sinadt.
Upper and lower dental impressions were taken

using a dimensionally stable silicone material (Bisico
S3, Nuclimed, Lancashire, England). The im-
pressions were cast in dental stone on return to the
laboratory. Mesiodistal and buccolingual diameters
of all teeth present, except third molars, were
measured according to established procedures.36 3
Teeth that were grossly malformed or had dental
caries or restorations that disrupted the natural
contour were excluded. All measurements were
made by the same operator (FCC) using electronic
calipers connected to a BBC Model B micro-
computer via a Unilab interface that converted the
variable voltage input from the calipers to digital
values in the range 0 to 255, each unit increase
corresponding to an increase of 0-1 mm in the
calipers. The measurements were displayed on a
monitor, saved on discs, and later transferred to a
mainframe computer for analysis. Duplicate
measurements were taken on two separate occasions
from the right side of 20 randomly selected subjects
to assess repeatability of the technique. Dental
measurements for each side were coded as upper
or lower (U or L), mesiodistal or buccolingual (MD
or BL), and numbered from central incisor to
second molar (1 to 7). Thus, for example, UMD4
refers to the mesiodistal diameter of the upper first
premolar.

ANALYSIS
For each subject on each side of the body there were
therefore ten variables for finger and toe ridge
counts, one each for the atd angle and a-b ridge
count, and 28 for the dental measurements, a total
of 40 count or measurement variables. In addition,
there were the 10 finger or toe print pattern
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variables. All variables, together with coded
information from the family history, were analysed
using standard statistical programmes from SPSSx38
and BMDP.39
The family history data were analysed for effects

of sex, birth rank, parental age, frequency of
miscarried sibs, pregnancy history, and character-
istics of the malformation itself. Repeatability for
dental dimensions was assessed by estimating the
percentage contribution of measurement error to
the observed variation between subjects (the
between-subject variance based on single measure-
ments for each variable in each subject). This
estimate was:

100X(F-S)2

2n.var((F+S)/2)+X:(F-S)2/2

where F and S are first and second measurements
and n is the number of subjects.
The 384 subjects were divided into five groups: all

control subjects, familial cases (familial probands
and affected parents), non-cleft relatives of familial
cases, sporadic probands, and relatives of sporadic
probands. Asymmetry for each of the 40 count and
measurement variables was expressed as the
squared difference between values on the two sides,
adjusted for group mean as appropriate. Asym-
metry for finger and toe print pattern was expressed
by a single additional variable as the proportion of
right-left pairs discordant in pattern type over all
pairs of fingers and toes scored.

Stepwise logistic regression (BMDPLR) was then
used to select a set of variables that discriminated
between familial cases and controls, the two groups
representing extremes of genetic predisposition.
The programme first identifies the best discriminat-
ing variable and then adds (or removes) a variable at
each subsequent step to maximise the improvement
in overall discrimination between the groups. The
logistic regression equation can be given in the form:

g=eY/(l +eY)

where g is the probability of an individual subject
belonging to the familial group as opposed to the
control group. The value of g can therefore be taken
to represent the level of genetic predisposition.
Also:

y=a+blxl+b2x2+ . . . +bnXn

The constant a and the coefficients b, to bn are
calculated by the programme and x1 to xn are the
observed values for the different selected variables

in each subject. Variables were considered for
inclusion if they showed greater asymmetry in
familial cases than in controls. Highly correlated
variables, inducing negative coefficients in the
regression equation, were eliminated. Once the
constant and coefficients had been determined in
relation to these two groups, the equation was
applied to the other three.

Results

FAMILY HISTORY

Sex ratio and affected relatives
There were more males than females among all cleft
probands (table 1), but the difference in sex ratio
from unity just failed to reach statistical significance
(males/females=64/43 or 1-49, X1=374, p=0-053).
However, there was a significant difference for sex
ratio between sporadic and familial probands
(X21=4-31, p=0-038) and between sporadic probands
only and an expected ratio of unity (Xi=7-62,
p=0006). The proportion of affected relatives of
female probands was significantly higher than that
of male probands for second degree but not first or
third degree relatives. Among second degree rela-
tives of female probands 15/178 or 8% were
affected, while among those of male probands only
1/120 or 1% was affected (X2=6-71, p=0.01).

Birth rank, parental age, and miscarried sibs
There was no statistically significant difference for
birth rank (by Mann-Whitney U test) or for mater-
nal or paternal age (by t test) between cleft and
control probands, sporadic and control probands,
familial and control probands, or sporadic and
familial probands. Control probands together had
six miscarried sibs out of a total of 74 miscarried and
liveborn sibs (8%), sporadic probands had 21/197
(11%), and familial probands had 13/74 (18%), but
none of the differences between groups was statisti-
cally significant.

TABLE 1 Distribution of the 387 subjects recruited to the
study.

Non-cleft Families of Families of
controls sporadic familial

cases cases

Male probands 20 54 10
Female probands 13 28 15
Brothers 10 33 5
Sisters 14 32 6
Fathers 14 37 4 (1 CL±P)
Mothers 20 60 12 (2 CL±P)
Total 91 244 52
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Pregnancy history
Two comparisons were made for the reporting of
various environmental factors during pregnancy: (a)
between sporadic and familial probands, and (b)
between cleft probands, non-cleft sibs of cleft
probands, and control probands and sibs. The
environmental factors were divided into three cate-
gories: smoking, drugs, and illnesses (table 2). For
smoking, a 'yes' response indicates regular smoking
of any number of cigarettes a day. For drugs, there
were different positive responses: Epanutin, pheno-
barbitone, Mysoline/phenobarbitone, an unspecified
anticonvulsant, Debendox, an unspecified antieme-
tic, 'headache tablets', and two unspecified drugs.
For illnesses, one mother reported folic acid de-
ficiency, one an unspecified illness, and 10 rubella or
contact with rubella. There was a higher proportion
of positive responses for sporadic than familial cases
for drugs, illnesses, and any factor (table 2a), and
for cleft probands compared with the other two
groups for all three categories and for any factor
(table 2b), but the differences were statistically
significant only for illnesses (Xi=16-01, p=00003)
and any factor (xi=9.31, p=0a01) in table 2b.

The cleft
There was no statistically significant difference,
either between sporadic and familial cases or be-
tween the sexes, for the relative prevalence of cleft
lip (CL) as opposed to cleft lip and palate (CLP),
unilateral as opposed to bilateral clefts, incomplete
as opposed to complete clefts, or left sided as

opposed to right sided unilateral clefts. There was
also no difference between left sided and right sided
unilateral clefts for the prevalence of CL as opposed
to CLP or incomplete as opposed to complete clefts.
Unilateral clefting occurred predominantly on the
left side (left/right=51/24 or 2-13, X2=9 01,

p=0-003).

REPEATABILITY OF DENTAL MEASUREMENTS
No systematic difference between first and second
measurements was found (by t test) with either of
the two diameters for any of the 14 tooth types (28
comparisons). The contribution of measurement
error to the observed variation between subjects was
estimated as <5% for 13 comparisons, 6 to 10% for
eight comparisons, and > 10% for seven compari-
sons.

GROUP MEANS
Analysis of variance in terms of (R+L)/2 for the
count and measurement variables, where R and L
are corresponding values on the right and left sides,
showed that the variance of (R+L)/2 between
groups was significantly greater than that within
groups for seven of the 40 variables. Four of the
seven were finger ridge counts (fingers 1 to 4) with
controls always showing the lowest count (table 3).
There was no such consistency about the other three
(toe 4, LMD5, UBL3).

DISCRIMINATION BETWEEN GROUPS
Over all 384 subjects, there were missing values in

TABLE 2 Environmental factors reported for the first three months of pregnancy.

Smoking Drugs Illness Any factor

Yes No Yes No Yes No Yes No

(a) Sporadic probands 20 62 9 73 12 70 35 47
Familial probands 7 16 0 23 0 23 7 16

(b) All cleft probands 27 78 9 96 12* 93 42* 63
Non-cleft sibs of cleft probands 13 63 4 72 0 76 17 59
Control probands+sibs 12 45 0 57 0 57 12 45

*p<O01.

TABLE 3 Mean finger ridge count (group mean of (R+L)12).

Finger

1 2 3 4 5

Controls 12-78 7-26 8-16 12-25 10-85
Familial cases 14-96 8-04 10-44 13-17 10-75
Non-cleft relatives of familial cases 16-32* 10-93* 10-66 14-18 11-57
Sporadic probands 15-88* 8-66 8-81t 12-32t 11-04
Relatives of sporadic probands 16-13* 9-97* 10-94* 14-86* 12-22*
PAOV 0-0001 0-008 0-002 0-004 0-169

*Denotes a significant difference from controls and t denotes a significant difference from relatives of sporadic probands (p<0.05). PAOV indicates significance
of the difference for between-group versus within-group variances.
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2-9 to 6.2% of subjects for finger or palm asymmetry
variables, 9*6 to 38-4% for toe, 44.8 to 64-8% for
incisor to first molar, and 66*4 to 85*7% for second
molar asymmetry variables. BMDPLR requires
complete data sets, so when there was a missing
value the mean for the subject's group was substi-
tuted. Four asymmetry variables for which at least
one group mean was based on fewer than five
subjects were excluded (UMD2, UMD7, UBL2,
UBL7).
For finger ridge counts, an adjustment was made

to the asymmetry variables through multiplying by
(mJms)2, where mc is the control group mean and
m5 the mean of the subject's group. In this way,
differences of asymmetry and of mean between
groups could be considered independently, total
finger ridge count (the sum of counts on all ten
fingers) being added as a possible discriminator.

Stepwise logistic regression applied to familial
cases and controls showed that finger and toe ridge
count and atd angle asymmetries provided only poor
discrimination between groups, and that mesiodistal
tooth diameter asymmetries were generally better
discriminators than buccolingual asymmetries. A set
of the nine best discriminators with their coefficients
and constant is shown in table 4. Using g=0-3 as the
point demarcating predicted group membership,
99/117 or 85% of subjects from these two groups
were classified correctly. The distributions of g for
all groups are summarised in table 5. Differences in
the distribution of g between groups were highly
significant for eight of the 10 possible pairwise
combinations of the five groups (two tailed p<0-001
by Mann-Whitney U test), the exceptions being
controls versus non-cleft relatives of familial cases
and sporadic probands versus their relatives. Using
g=0 5, there was no difference in the proportion of
subjects above this point between controls, non-cleft

TABLE 4 Nine variables, selected by stepwise logistic
regression, providing discrimination between familial cases
and controls. All except total finger ridge count were
asymmetry variables (the squared difference between
corresponding measurements on the two sides). Dental
asymmetry was based on tooth diameters expressed in
units of 0.1 mm.

Step Variable entered Coefficient p

1 UMD4 6-335x 10-2 0-002
2 UMD5 2-858x 10-2 0-085
3 LMD5 1-800x 10-2 0-218
4 LMD7 2-014x 10-2 0-064
5 a-b ridge count 0-745X10-2 0-188
6 UBL6 1-156x10-2 0-249
7 Total finger ridge count 0-922X10-2 0-206
8 LMD4 1-570x 10-2 0-280
9 Finger 5 1-090X10-2 0-321
Constant -5-778

TABLE 5 Percentage of subjects with g> 03 and > 0-5.

Percent subjects

No g> 0-3 g> 0-5 g

Controls 91 14 5 0-16
Familial cases 26 81 50 0-45
Non-cleft relatives

of familial cases 23 9 4 0-12
Sporadic probands 82 26 18 0-26
Relatives of sporadic
probands 162 12 6 0-20

relatives of familial cases, and relatives of sporadic
probands (X2=0-06, p=0.971), but there were
differences between familial cases and controls
(X21=27 4, p<0.0001), sporadic probands and
controls (X2=5-71, p=0-017), and sporadic prob-
ands and familial cases (X2=8-75, p=0-003).
The same coefficients and constant were then

used to make comparisons for the distribution of g
within each of five pairs of subgroups of sporadic
probands: (1) those for whom no environmental
factor had been reported versus those for whom any
of the factors listed in table 2 had been reported, (2)
CL versus CLP, (3) unilateral versus bilateral clefts,
(4) incomplete versus complete clefts, and (5) males
versus females. None of the differences was statisti-
cally significant.

Discussion

The high frequency of males among cleft probands
was expected.3 9 12 24 25 40 However, this pre-
ponderance was not found for familial probands
alone, nor was there any relationship between sex
and different levels of severity of the malformation,
contrary to indications from other studies.9 12 22 25 41
Evidence for a higher proportion of affected
subjects among the relatives of female as opposed to
male probands was in keeping with previous
findings.8 9 17 19 42 The higher frequency of left sided
clefting in unilateral cases is well known.9 25 43
Absence of a demonstrable birth order or paren-

tal age effect was consistent with a number of earlier
studies3 41 44 4 but not with others.9 12 24 47 The
increase in the proportion of miscarried sibs from
control, through sporadic, to familial probands,
despite the lack of statistical significance, may
reflect increasing genetic predisposition, although a
reduction in abortion frequency has been reported
among the sibs of cleft cases.48 The lack of evidence
for a difference in severity of the malformation
between sporadic and familial probands was con-

8 917 19trary to expectation.
Possible environmental teratogens were reported

more frequently for cleft probands than for their
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non-cleft sibs and for control probands and sibs, and
there was a suggestion of a higher rate of reporting
for sporadic compared with familial probands (table
2). The findings are generally consistent with
previous studies.3 8 9 49 0 However, the over-
whelming reference to rubella made by mothers of
cleft probands is likely to be spurious since there is
little epidemiological evidence to implicate this virus
in the aetiology of CL±P.9 51

Discrimination between groups was hampered by
small sample size and a high proportion of missing
values for some of the variables. Nevertheless, four
of the five groups were ordered as expected on the
scale of g, with sporadic probands significantly lower
than familial cases, and relatives of sporadic cases
very little different from controls. It might be argued
that this result could be related directly to the
severity or presence/absence of the cleft, through
local disturbances in formation of the upper teeth.
However, this is unlikely (1) because of the lack of
evidence for a difference of severity between spor-
adic and familial cases in the sample, and (2)
because removal of the three upper jaw dental
asymmetries from the logistic regression resulted in
a similar pattern of relationships between groups.
Contrary to expectation, non-cleft relatives of fami-
lial cases were closer to controls than to familial
cases. However, non-cleft relatives of familial cases
made up the smallest group, so that sampling
variation may have contributed to their apparently
anomalous position.
The absence of any evidence for an association

between g and severity of malformation, either
between familial cases and sporadic probands or
among sporadic probands, is not in keeping with a
number of previous observations or the predictions
of the multifactorial threshold model,8 9 19 22 42 43
although the applicability of the simple threshold
model to CL±P has been questioned.20 45 52 53
Furthermore, the level of g in sporadic cases for
whom possible environmental aetiologies had been
reported was not significantly lower than that for
other sporadic cases. Thus g may not be a good
enough measure of general genetic predisposition to
have practical value, even though the intermediate
position of sporadic probands (with the same
severity of malformation as familial cases) suggests
that it did provide some indication of the inherited
component of liability to the malformation.

If g were to be regarded as an acceptable measure
of predisposition then, bearing in mind the overall
empirical recurrence risk of around 4% for sporadic
cases, and assuming that those falling within the
control range for g had a near zero risk of
recurrence, the average risk for the 26% of sporadic
patients having g values in the familial range can be

estimated as approaching 4/26 or 15%. This is
roughly equivalent to the empirical risk among sibs
of affected probands when there is already one other
affected sib or an affected parent. 17 18 However, the
ultimate test of validity for any indicator of genetic
predisposition would be a prospective study of
recurrence among relatives of sporadic CL±P cases.
In view of the low overall recurrence risk for
sporadic cases, a larger sample than that used in the
present investigation would be required for such a
study.

The authors are grateful to Dr R J Prescott of
Edinburgh University's Medical Computing and
Statistics Unit for statistical advice. The study was
supported by a research grant from the Scottish
Home and Health Department.

References

McKusick VA. Mendelian inheritance in man. 6th ed. Balti-
more, London: Johns Hopkins University Press, 1983.

2 Saxen I. Cleft lip and palate in Finland. Parental histories,
course of pregnancy and selected environmental factors. Int J
Epidemiol 1974;3:263-70.
Saxen I. Epidemiology of cleft lip and palate. An attempt to rule
out chance correlation. Br J Prev Soc Med 1975;29:103-10.
Ericson A, Kallen B, Westerholm P. Cigarette smoking as an
etiological factor in cleft lip and palate. Am J Obstet Gynecol
1979;135:348-5 1.

5 Meadow SR. Anticonvulsant drugs and congenital anomalies.
Lancet 1968;ii: 1296.

6 Speidel BD, Meadow SR. Maternal epilepsy and abnormalities
of the fetus and newborn. Lancet 1972;ii:839-43.

7 Wilson J. Present status of drugs as teratogens in man.
Teratology 1973;7:3-15.

8 Habib Z. Factors determining occurrence of cleft lip and cleft
palate. Surg Gynecol Obstet 1978;146:105-10.
Czeizel A. Studies of cleft lip and cleft palate in East European
populations. In: Melnick M, Bixler D, Shields E, eds. Etiology
of cleft lip and cleft palate. New York: Alan R Liss, 1980:
249-96.
Nakane Y. The teratological problem of anti-epileptic drugs.
Folia Psychiatr Neurol Jpn 1980;34:277-87.
Stark CR, Niswander JD, Bardanouve VT, Iba B. Temporal
spatial clustering of oral cleft births in Michigan and Montana.
Cleft Palate J 1970;7:826-45.

12 Melnick M, Shields ED, Bixler D. Studies of cleft lip and cleft
palate in the population of Denmark. In: Melnick M, Bixler D,
Shields E, eds. Etiology of cleft lip and cleft palate. New York:
Alan R Liss, 1980:225-48.

3 Khoury MJ, Erickson J, James L. Maternal factors in cleft lip
with or without cleft palate: evidence from interracial crosses in
the United States. Teratology 1983;27:351-7.

14 Rapaport FT, Bachvaroff R, Converse JM, et al. Genetic studies
of mixed leucocyte culture reactivity in human developmental
anomalies. Transplant Proc 1973;5:1823-32.

s5 Rapaport FT, Converse JM, McCarthy JG, et al. The current
status of the major histocompatibility complex (HLA) in family
studies of craniofacial developmental anomalies. In: Melnick M,
Bixler D, Shields E, eds. Etiology of cleft lip and cleft palate.
New York: Alan R Liss, 1980:491-8.

16 Curtis E, Fraser FC, Warburton D. Congenital cleft lip and
palate. Am J Dis Child 1961;102:853-7.

17 Woolf CM. Congenital cleft lip: a genetic study of 496 propositi.
J Med Genet 1971;8:65-82.

168

 on M
ay 22, 2023 by guest. P

rotected by copyright.
http://jm

g.bm
j.com

/
J M

ed G
enet: first published as 10.1136/jm

g.24.3.163 on 1 M
arch 1987. D

ow
nloaded from

 

http://jmg.bmj.com/


Cleft lip with or without cleft palate: identification ofsporadic cases with genetic predisposition

18 Tolarova M. Quoted in Gorlin RJ, Pindborg JJ, Cohen MM.
Syndromes of the head and neck. 2nd ed. New York, London:
McGraw-Hill, 1976:113.

19 Carter CO, Evans K, Coffey R, Fraser Roberts JA, Buck A,
Fraser Roberts M. A three generation family study of cleft lip
with or without cleft palate. J Med Genet 1982;19:246-61.

20 Melnick M, Shields ED, Bixler D, Conneally PM. Facial
clefting: an alternative biological explanation for its complex
etiology. Birth Defects 1977;13(3A):93-112.

21 Carter CO. Genetics of common disorders. Br Med Bull
1969;25:52-7.

22 Fraser FC. The genetics of cleft lip and cleft palate. Am J Hum
Genet 1970;22:336-52.

23 Bixler D. Heritability of clefts of the lip and palate. J Prosthet
Dent 1975;33:100-8.

24 Bonaiti C, Briard ML, Feingold J, et al. An epidemiological and
genetic study of facial clefting in France. I Epidemiology and
frequency in relatives. J Med Genet 1982;19:8-15.

25 Fogh-Andersen P. Inheritance of harelip and cleft palate.
Copenhagen: Nyt Nordisk Forlag, Arnold Busck, 1942.

26 Fraser FC. Thoughts on the etiology of clefts of the palate and
lip. Acta Genet 1955;5:358-69.

27 Adams MS, Niswander JD. Developmental 'noise' and con-

genital malformation. Genet Res 1967;10:313-7.
28 Woolf CM, Gianas AD. Congenital cleft lip and fluctuating

dermatoglyphic asymmetry. Am J Hum Genet 1976;28:400-3.
29 Woolf CM, Gianas AD. A study of fluctuating dermatoglyphic

asymmetry in the sibs and parents of cleft lip propositi. Am J
Hum Genet 1977;29:503-7.

30 Crawford FC, Sofaer JA. Difficulties in obtaining a sample of
young adult cleft lip and palate subjects and their relatives.
Commun Dent Oral Epidemiol (irs press).

31 Mavalwala AJ. The atd angle: a critique. Birth Defects
1979;15: 169-72.

32 Purvis-Smith SG. Finger and palm printing techniques for the
clinician. Med J Aust 1969;2:189-91.

33 Bonnevie K. Studies on papillary patterns of human fingers. J
Genet 1924;15:1-112.

34 Penrose LS. Memorandum on dermatoglyphic nomenclature.
Birth Defects 1968;4(3):1-13.

35 David TJ. The palmar axial triradius t: a new method of
location. Hum Hered 1971;21:624-7.

36 Seipel CM. Variation in tooth position. Svensk Tandl Tidskrift
1946;39:suppl.

37 Moorrees CFA, Thomsen SO, Jansen E, Yen PKJ. Mesio-distal

crown diameters of the deciduous and permanent teeth in
individuals. J Dent Res 1957;36:39-47.

3 SPSS Inc. SPSSx user's guide. New York: McGraw-Hill, 1983.
39 BMDP statistical software. Berkeley, Los Angeles, London:

University of California Press, 1983.
4" Woolf CM, Woolf RM, Broadbent TR. A genetic study of cleft

lip and palate in Utah. Am J Hum Genet 1963;15:209-15.
41 Drillien CM, Ingram TFS, Wilkinson EM. The causes and

natural history of cleft lip and palate. Edinburgh, London:
Livingstone, 1966.

42 Koguchi H. Population data on cleft lip and palate in the
Japanese. In: Melnick M, Bixler D, Shields E, eds. Etiology of
cleft lip and cleft palate. New York: Alan R Liss, 1980:297-323.

43 World Health Organization. Genetic factors in congenital
malformations. WHO Tech Rep Series 1970;438:11-5.

4 Woolf CM. Paternal age effects for cleft lip and palate. Am J
Hum Genet 1963;15:384-93.

45 Chung CS, Rao DC, Ching GHS. Population and family studies
of cleft lip and palate. In: Melnick M, Bixler D, Shields E, eds.
Etiology of cleft lip and cleft palate. New York: Alan R Liss,
1980:325-52.

46 Iregbulem LM. The incidence of cleft lip and palate in Nigeria.
Cleft Palate J 1982;19:201-5.

47 Dronamraju KR, Wakim KG, Smith DJ, Bixler D. Fetal
mortality in oral cleft families. IX. Factors relating to the
occurrence of sporadic clefts. Clin Genet 1984;26:322-30.

48 Bear JC. Spontaneous abortion, sex ratio and facial cleft
malformation. Clin Genet 1978;13:1-7.

49 Lakos P, Czeizel E. A teratological evaluation of anticonvulsant
drugs. Acta Paediatr Acad Sci Hung 1977;18:145-53.

50 Golding J, Vivian S, Baldwin JA. Maternal anti-nauseants and
clefts of lip and palate. Hum Toxicol 1983;2:63-73.

51 Ross RB, Johnston MC. Cleft lip and palate. Baltimore:
Williams and Wilkins, 1972.

52 Ching GHS, Chung CS. A genetic study of cleft lip and palate in
Hawaii. I. Interracial crosses. Am J Hum Genet 1974;26:162-76.

53 Melnick M, Shields ED. Allelic restriction: a biological alterna-
tive to multifactorial threshold inheritance. Lancet 1976;i: 176-9.

Correspondence and requests for reprints to Dr J A
Sofaer, Department of Oral Medicine and Oral
Pathology, Old Surgeons Hall, High School Yards,
Edinburgh EH1 1NR.

169

 on M
ay 22, 2023 by guest. P

rotected by copyright.
http://jm

g.bm
j.com

/
J M

ed G
enet: first published as 10.1136/jm

g.24.3.163 on 1 M
arch 1987. D

ow
nloaded from

 

http://jmg.bmj.com/

