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Summary

Background: It is suggested that dental agenesis affects maxillary protrusion and dental arch
relationship in children with unilateral cleft lip and palate (UCLP). In addition, an association
between the need for orthognathic surgery and dental agenesis is reported.

Aim: The aim was to study the impact of maxillary dental agenesis on craniofacial growth and
dental arch relationship in 8-year-old children with UCLP.

Subjects and methods: The sample consisted of individuals with UCLP from Scandcleft randomized
trials. The participants had available data from diagnosis of maxillary dental agenesis as well as
cephalometric measurements (n = 399) and GOSLON assessment (n = 408) at 8 years of age.
Results: A statistically significant difference was found for ANB between individuals with agenesis
of two or more maxillary teeth (mean 1.52°) in comparison with those with no or only one missing
maxillary tooth (mean 3.30° and 2.70°, respectively). Mean NSL/NL was lower among individuals
with agenesis of two or more maxillary teeth (mean 9.90°), in comparison with individuals with no
or one missing maxillary tooth (mean 11.46° and 11.45°, respectively). The number of individuals
with GOSLON score 4-5 was 47.2% in the group with two or more missing maxillary teeth and
26.1% respectively 26.3% in the groups with no or one missing maxillary tooth. No statistically
significant difference was found in the comparison between individuals with no agenesis or with
agenesis solely of the cleft-side lateral.
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Conclusion: Maxillary dental agenesis impacts on craniofacial growth as well as dental arch
relationship and should be considered in orthodontic treatment planning.

Introduction

Children born with unilateral cleft lip and palate (UCLP) exhibit
an increased frequency of dental agenesis in comparison with
individuals without a cleft (1-5). We know that the cleft lateral
is absent in 39-52% and that the number of missing teeth out-
side the cleft varies (1-3, 6-11). Maxillary growth is reported to
be restricted in this group of patients, resulting in a prenormal
growth pattern (12-14). However, the current knowledge about
the underlying causes for maxillary hypoplasia is still incomplete,
even if factors such as surgical method and timing as well as ini-
tial cleft width or infant orthopaedics are considered (15-20).
An association between dental agenesis and maxillary length as
well as protrusion has been suggested for non-cleft individuals
(21-23) and is also reported for individuals born with UCLP (15,
24,25). In addition, the necessity for a Le Fort I has been found to
correlate with dental agenesis (26-28). The impact on maxillary
growth from especially cleft-side lateral agenesis is discussed but
the results are not consistent (15, 25, 29).

The Scandcleft randomized trials were designed to study the im-
pact of the surgical protocol on different outcomes, where the crani-
ofacial growth and dental arch relationship has been evaluated using
the GOSLON vyardstick, Modified Huddart Bodenham index, and
cephalometric measurements (13, 30-34). This extensive and pro-
spectively collected sample offers the possibility to study the effect of
other plausible factors on maxillary growth impairment. Therefore,
the aim of this project was to study the impact of maxillary dental
agenesis on craniofacial growth and dental arch relationship in
8-year-old children with UCLP, included in the Scandcleft random-
ized trials.

Subjects and methods

The Scandcleft randomized sample includes 448 non-syndromic in-
dividuals born with UCLP, who were operated according to four
different surgical protocols (35, 36). After the withdrawal from the
team in Belfast, nine cleft centres in Denmark, Finland, Norway,
Sweden, and Great Britain were enrolled at the time when the par-
ticipants reached 8 years of age. The participants in this study were
collected from the Scandcleft randomized trials, and the sample was
pooled independently of which surgical protocol the participants
were enrolled in. Maxillary dental agenesis (with the exclusion of
third molars) was diagnosed by four independent orthodontists,
using panoramic radiographs together with intraoral radiographs
or CBCT from the cleft area (2). Extracted teeth were not included
in the assessment. Digital or scanned conventional lateral cephalo-
grams obtained at 8 years of age, were analysed by one assessor and
the results are previously published (13, 34). In addition, cast mod-
els obtained at the same age, were examined by a blinded panel of
eleven orthodontists using the GOSLON yardstick to assess dental
arch relationship into five categories, from excellent to very poor
(33). In the present study, 399 of the participants (261 boys and
138 girls) had available data from both assessment of maxillary
dental agenesis and cephalometric measurements, while 408 (267

boys and 141 girls) had available data from assessment of maxillary
dental agenesis together with GOSLON scoring. All registrations
(panoramic and intraoral radiographs, lateral cephalograms, and
cast models) were obtained simultaneously at mean age 8.1 years.
According to diagnosed maxillary dental agenesis, the sample was
categorized into three groups according to the number of missing
maxillary teeth (0, 1, >2), including cleft lateral agenesis. In add-
ition, individuals with no maxillary dental agenesis or with agenesis
solely of the cleft-side lateral were extracted from the sample for
comparison. Three cephalometric angles were chosen to quantify
craniofacial growth: 1. SNA describing maxillary prognathism in
relation to the anterior skull base, 2. ANB describing the intermaxil-
lary anteroposterior relationship, and 3. NSL/NL illustrating maxil-
lary inclination in relation to the anterior skull base. The GOSLON
scoring was categorized into the following three groups; GOSLON
1-2 (excellent and good), GOSLON 3 (fair), and GOSLON 4-5
(poor and very poor).

The Scandcleft study was approved by local ethical com-
mittees in the respective centres (Denmark 1997/4121, Finland
4/9/97, Norway S-97152, Sweden R257-97, 97-372, UK
99/197). The principles outlined in the Declaration of Helsinki
were followed.

Statistics

ANOVA together with Newman-Keuls test was used for the ceph-
alometric measurements, while Fisher’s exact test was used for the
distribution of GOSLON scores, when testing for differences be-
tween the three groups with different numbers of missing maxillary
teeth. Student’s #-test was used for the cephalometric measurements
and Fisher’s exact test for the distribution of GOSLON scores, when
comparing the groups with no maxillary dental agenesis or agenesis
solely of the cleft-side lateral.

Results

The distribution of maxillary dental agenesis in the present sample
is presented in Table 1 and the number of missing maxillary teeth
ranged from none to nine. Statistically significant differences were
found comparing individuals exhibiting a different number of miss-
ing maxillary teeth, with a decreased mean ANB in the group with
agenesis of two or more maxillary teeth (mean 1.52°) compared to
the groups with agenesis of no or only one maxillary tooth (mean
3.30° and 2.70°, respectively) (Table 2). In addition, the angle NSL/
NL was found to be decreased in the group with agenesis of two or
more maxillary teeth (mean 9.90°) versus the groups with no or only
one missing maxillary tooth (mean 11.46° and 11.45°, respectively)
(Table 2). A statistically significant difference was also found for the
distribution of GOSLON scores between the groups with agenesis of
different numbers of maxillary teeth (Table 2). The group with agen-
esis of two or more maxillary teeth included an increased number
of individuals with GOSLON score 4-5 (47.2%) compared to the
groups with agenesis of no or only one maxillary tooth (26.1% and
26.3%, respectively). Correspondingly, the group with agenesis of
two or more maxillary teeth exhibited fewer individuals scored in
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Table 3. The table presents mean values and SD for SNA, SNB and NSL/NL as well as the distribution of GOSLON scores for individuals
with no agenesis or agenesis solely of the cleft-side lateral, who had available data from both GOSLON and cephalometric analysis. Stu-
dent’s t-test and Fischer’s exact test showed no statistically significant differences between the two groups. A P-value <0.05 was considered

statistically significant.

No maxillary agenesis

Agenesis of cleft-side lateral

n=193 n=132

) )

Mean SD Mean SD P
SNA 78.37 4.4 77.72 3.5 ns
ANB 3.28 3.4 2.78 3.1 ns
NSL/NL 11.41 4.0 11.75 4.0 ns
GOSLON No maxillary agenesis Agenesis of cleft-side lateral

(n) (%) (n) (%)
1-2 85 44.04 53 40.15 ns
3 57 29.53 42 31.82
4-5 51 26.43 37 28.03

proven neither by Doucet and co-workers nor in the present sample
(Table 3) (29). The fact that all the above-mentioned samples are
heterogenic regarding a number of individuals, age and cleft-type
might contribute to the divergent results (15, 24, 25, 29, 38, 39). In
addition, the samples were operated according to a variety of sur-
gical protocols and by surgeons with different level of experience.
A severe growth disturbance caused by detrimental palatal surgery
might possibly mask the effect from dental agenesis, why agenesis of
the cleft-side lateral might be linked to growth impairment in certain
samples but not in others. In addition, the impact from cleft-side
lateral agenesis on maxillary growth has been studied dividing the
sample according to the need for Le Fort I (26-28). This grouping
might be biased by treatment preferences from the orthodontist or a
subjective treatment desire from the patient. The quality of the pre-
sent sample collected from the Scandcleft randomized trials, is that
it consists of an extensive, homogenous group of participants, oper-
ated according to well-defined protocols (however by surgeons with
varying level of experience from the surgical methods) and followed
with standardized registrations which might be an explanation for
diverging results in comparison with other publications. The impact
from agenesis of the cleft-side lateral on the dental arch relationship
has occasionally been studied using the GOSLON yardstick (38). To
date, no publications are found reporting on the effect of the number
of congenitally missing teeth on the dental arch relationship.

Several genetic factors have been discussed in association with
the development of orofacial clefts and dental agenesis (40-44). In
addition, agenesis of maxillary teeth has been proposed to indicate
maxillary tissue hypoplasia, resulting from a lack of migration of
neural crest cells. It is therefore suggested that agenesis of the cleft-
side lateral is a predisposing factor for poor midfacial growth caused
by an intrinsic deficiency (24, 38, 39, 45).

A shortcoming of the present study, since evidence for a correl-
ation with dental agenesis has been presented, is the lack of data
on maxillary length (24). No linear measurements were chosen as
the lateral cephalograms were obtained from multiple centres, using
cephalostats with unknown enlargement factors. In addition, only
three representative cephalometric angles were selected, to decrease
the risk for statistical type 1 errors. In the present sample, only a
handful of the individuals exhibited maxillary dental agenesis ex-
ceeding two teeth (Table 1). A more extensive sample would thus
be required to study the effect on maxillary growth in individuals

exhibiting agenesis of multiple teeth, for example, oligodontia.
Furthermore, results from non-cleft individuals propose that impact
from mandibular dental agenesis on mandibular growth is weak
(22, 46). Only a few of the participants in the present sample were
diagnosed with mandibular dental agenesis, why this question was
not addressed. The participants were only 8 years of age at the time
for assessment, with the pubertal growth spurt still due. Continuous
monitoring until the cessation of craniofacial growth is required for
evaluation of the impact from dental agenesis on the final maxil-
lary protrusion. The future study design will include data on dental
agenesis, performed extractions, prosthodontic replacement, dental
implants or orthodontic space closure.

Conclusion

The main finding revealed that individuals born with UCLP to-
gether with two or more congenitally missing teeth, exhibit a more
unfavourable sagittal intermaxillary relationship in comparison
with individuals with fewer congenitally missing maxillary teeth,
at 8 years of age. This finding contributes to the common knowl-
edgebase, essential for the prediction of craniofacial growth and
orthodontic treatment planning. The correlation between surgical
protocol and craniofacial growth as well as the dental arch rela-
tionship has to date been found weak for the Scandcleft sample
(13, 31, 33). However, the impact of maxillary dental agenesis on
craniofacial growth as well as a dental arch relationship at the same
age, seems to overrule the effect from surgical timing and method
in the present sample. The constancy of the results detected in
the Scandcleft sample at 8 years of age, will be essential to follow
throughout growth.
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