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INTRODUCTION

The most frequent oral anomaly is
the congenital absence of one or more
permanent teeth. The present investiga-
tion will discuss the frequency of con-
genitally missing bicuspids in cleft lip
and palate patients. A second portion
will briefly discuss other anomalies of
the dentition.

The prevalence of congenitally miss-
ing teeth in the general population has
been reported to occur within a range
of 1.5 t0 6.69 of the patients examined.

Brehkus, Oliver and Montelius® in a
study of 11,487 persons found 184 pa-
tients or 1.5% had one or more missing
teeth. This low figure probably indi-
cated that they did not have a good
random sample. The average age of
their patients was 22.9 years and with
this age-group it would be difficult to
determine whether teeth had been ex-
tracted or were congenitally missing.

Valinoti* examined 300 patients and
found 20 patients or 6.6% with missing
bicuspids. He found the most frequent-
ly missing tooth to be the second bi-
cuspid, especially in the mandibular
arch.

Dolder* in Switzerland on 10,000
Swiss school children reported 3.4%
had congenitally missing teeth.

Clayton* in a study of 3,557 full-
mouth x-rays revealed 214 or 6.01%
had congenitally missing teeth. He too
found the mandibular second bicuspid
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to be the most frequently absent.

In Brown’s® recent study, a group of
3,271 patients were examined at the
State University of Iowa. Of this group
231 or 4.382% had missing teeth. The
study did not include third molars. The
most frequently missing teeth were the
mandibular second bicuspids followed
by the maxillary second bicuspids.

Studies in various areas of the world
also show that the rate of congenitally
missing teeth varies greatly in different
localities. The changes in the dentition
of man are not taking place at the
same rate in the various geographic
and racial groups.

Hellman® found that 499% of the
individuals in Hungary had missing
third molars, while other population
groups were lower. The West African
Negro was lowest with only 2.6% hav-
ing missing third molars.

Dahlberg™ states: “The dentition of
man is changing in form, size and num-
ber. The general trend is towards
simplification of the patterns and a
reduction in measurement of the 32
teeth found in early man. The selec-
tivity of maxillary laterals, second bi-
cuspids, and third molars for absence
must be significant.” Dahlberg modified
the field concept of development by
Butler® which originally was devised to
explain the problem of morphodifferen-
tiation of teeth. Tooth characteristics,
according to this theory, are manifested
to a maximum degree in certain teeth,
In each of the incisor, canine, and mo-
lar groups and proceeding from tooth
to tooth away from the key members,
a decreasing prominence of charac-
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teristics is revealed. Dahlberg includes
the first bicuspid as a key tooth as well
as the original first incisor, cuspid, and
first molar. He then uses his concept
to explain a rarity of absence of these
teeth and a fairly high incidence of
missing maxillary lateral incisors, sec-
ond bicuspids and third molars.

Many words have been written re-
garding the etiology of congenitally
missing tecth. Scarlet fever was con-
sidered a cause of missing teeth by
Evans.” In another investigation by
Frahm™ it was found that a higher
incidence of missing teeth was present
in families with a history of syphilis.
Radiation has been reported by Brown'*
to affect the growth and development
of teeth.

Iltis™ found In reviewing the litera-
ture many case reports of dominant,
irregular  dominant, and sex-linked
modes of inheritance of congenital ab-
sence of teeth. He presents cases of re-
cessive inheritance to complete the en-
tire scale of possible inheritance. The
method of inheritance does not explain
the origin of an anomaly but only its
transmission, incidence and variability.

Downs*® also made a study of the
possibility of the occurrence of a genetic
factor in the production of dental
anomalies. He found it to bhe fairly
certain that anomalies in the dentition
are recurrent in families as a result of
the operation of genetic or hereditary
factors. Endocrine disturbances have
been considered by some writers as a
possible cause of peg-laterals, missing
and supernumerary teeth.

PrRESENTATION OF DATa

The complete histories and full-
mouth, intraoral radiographs of 175
cleft lip and palate patients were ex-
amined and tabulated. The age range
was three years, four months to twenty-
three years, two months; the average
age was nine years, seven months, There
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were 101 males and 74 females with
mixed ancestry and social background.
Eighteen had cleft lip only, 22 cleft
palate only and 135 had both. The
subjects were patients of the Depart-
ment of Otolaryngology and Maxillo-
facial Surgery at the State University
of Iowa. The age was listed as that at
the time of the examination of the
intraoral radiographs. If there was any
question regarding the presence or ab-
sence of any tooth, additional x-rays
were examined. These patients have
had full-mouth x-rays annually since
approximately two and one-half years
of age.

The normal time of beginning cal-
cification of the bicuspids is two and
one-half yecars. The formation of the
maxillary bicuspid begins slightly earlier
than that of the mandibular bicuspids;
however, the crowns are completed at
approximately the same time, between
five and six years of age for the first
bicuspids and between six and seven
years of age for the second bicuspid.
By four and one-half or five years of
age we are usually able to determine
the presence or absence of all bicuspids.

In a recent study by De Gooyer™* of
741 patients from the files of the dental
clinics at the State University of lowa,
26 or 3.5% of the patients did not show
roentgenographic evidence of calcifica-
tion until after sixty-six months.

In 1957 a study was conducted under
Grant M-1158 from the National Insti-
tute of Mental Health at the State
University of Jowa by the author'® after
observing many patients with missing
bicuspids. One hundred five cleft lip
and palate patients were examined. Of
this total 36 or 34.28% had missing
bicuspids.

The present investigation is a follow-
up and more thorough investigation. A
small number of patients from the orig-
inal investigation were included in the
present study.
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The results of the present study re-
vealed that 42 patients or 24% of 175
patients examined had missing bi-
cuspids. The most frequent tooth miss-
ing was the maxillary second bicuspid.
A total of 82 missing bicuspids was
noted, 60 in the maxillary arch and 22
in the mandibular arch. Twenty-nine
patients had missing maxillary bicus-
pids, eight missing mandibular bicus-
pids and five were missing bicuspids in
both the maxillary and mandibular
arches.

A further breakdown was made ac-
cording to the cleft classification used
at the State University of Iowa, Figure
1. The first classification is cleft lip only.
In these patients the cleft does not ex-
tend through the alveolar ridge. A total
of 18 patients was included in this
group. QOunly one patient was found to
have a missing maxillary bicuspid.

The second classification is cleft pal-
ate only. This group includes posterior
clefts only — clefts that do not involve
the alveolar ridge but extend only as
far anteriorly as the junction of the
premaxilla and the maxilla. A total of
22 patients was included in this group.
Five patients had a total of 13 missing
bicuspids, six in the maxillary arch and
seven in the mandibular arch, Two pa-
tients had missing maxillary bicuspids,
two had missing mandibular bicuspids
and one patient had bicuspids missing
in both the maxillary and mandibular
arches.

The third classification is cleft lip
and palate with the alveolar ridge in-
volved in all cases.

One hundred thirty-five patients
were examined in this group. Thirty-
six patients had a total of 68 missing
bicuspids; 53 in the maxillary arch and
15 in the mandibular arch. Twenty-six
patients had missing maxillary bi-
cuspids, six had missing mandibular
bicuspids and four had bicuspids miss-
ing in both arches.
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CLASSIFICATION OF CLEFT
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Figure 1 Classification of clefts used at
the State University of Iowa.

Discussion oF OTHER ANOMALIES

Bohn in 1950 reported on the ano-
malics of the lateral incisor in patients
with harelip and cleft palate.

In his Group A, patients with cleft
lip only, not involving the alveolar
ridge, Bohn reported three-fourths of
the patients with overproduction (i.e,
supernumerary, and/or hyperplasia of
the deciduous lateral). In the perma-
nent dentition nearly one-half showed
overproduction but in this group under-
production (i.e., absence or hypoplasia)
was equally numerous.

In his Group B, patients with cleft
lip including the alveolar ridge, over-
production in the deciduous lateral was
less frequent than in Group A. In
about one-fourth of the cases under-
production was observed. In the perma-
nent dentition a few had overproduc-
tion while about three-fourths showed
underproduction. In both dentitions
the majority of the laterals were found
distal to the cleft. These were, however,
more frequently hypoplastic than later-
als medial to the cleft.

The author,®® in 1957, observed 73
patients with cleft lip and palate and
found the entire sample with some



Figure 2 Supernumerary lateral incisors
-— one on each side of cleft.

degree of deformity of one or more
maxillary anterior teeth.

It is primarily the lateral incisor in
the cleft area in which the irregularity
prevails —— supernumerary, congenitally
absent, hypo and hyperplastic varia-
tions, malformations and displacements.
Many of the adjacent teeth will also
exhibit deviations from the normal, the
central more frequently than the cuspid
on the affected side.

In the present investigation a total
of 46 patients had one or more missing
lateral incisors or approximately one-
fourth of the total number of patients
examined. Forty-one patients, approxi-
mately one-fourth of the total number
of patients examined, had one or more
supernumerary lateral incisors.

All 18 Group I patients and all 135
Group III patients had some degree of
deformity of one or more maxillary
anterior teeth. Of 22 Group II paticents
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Figure 3 Deformity of anterior teeth
and improper eruption.

18 had normal anterior teeth while four
had some degree of deformity of one
or more maxillary anterior teeth.

The severity of the deformity of the
anterior teeth appears to correspond to
the severity of the original cleft, Figures
2 and 3.

CoNCLUSIONS

From the findings of this investiga-
tion and a previous one in 1957 we can
conclude that the incidence of missing
bicuspids is considerably higher in cleft
lip and cleft palate patients than in
general populations.

Valinoti reports an incidence of miss-
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ing bicuspids to be 6.6% in the general
population while the present study re-
veals 249 of the cleft lip and palate
patients with missing bicuspids.

The etiology of the increased inci-
dence of missing bicuspids in these pa-
tients is unknown. However, two possi-
ble causes may be (1) the over-all in-
sufficiency of certain tissue and (2)
surgical destruction of tissue.

Due to the high incidence of missing
bicuspids it is extremely important to
determine at an early age the presence
or absence of teeth and plan treatment
accordingly.

All patients with cleft lip only or
cleft lip and palate were found to have
some degree of deformity of the ante-
rior teeth in the area of the cleft,

State Univ. of ITowa
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