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A cephalometric study to investigate the skeletal relationships in patients

with increasing severity of hypodontia

Priti N. Acharyaa; Steven P. Jonesb; David Molesc; Daljit Gilld; Nigel P. Hunte

ABSTRACT
Objectives: To determine the skeletal relationships in patients with hypodontia and analyze the
effects of severity and pattern.
Materials and Methods: Pretreatment lateral cephalograms from 277 patients with hypodontia,
categorized by the number of missing teeth as mild (1–2), moderate (3–5), or severe ($6), were
digitized recording angular measurements and ratios and compared with published norms matched
for age and gender. Pattern was determined as mandibular, maxillary, bimaxillary, bilateral,
anterior, posterior, and anteroposterior. Linear regression models assessed relationships between
number of missing teeth and cephalometric parameters, controlling for the pattern of hypodontia.
Results: For every additional missing tooth, SNA, SNB, and ANB decreased 0.3u, 0.1u, and 0.2u,
respectively; this was clinically significant for .4, .10, and .5 missing teeth, respectively.
Mandibular to cranial base ratio decreased 0.3% for every additional missing tooth; this was
clinically significant for .10 missing teeth. The MMPA decreased 0.3u for every additional missing
tooth; this was clinically significant for .7 missing teeth. Percentage LAFH decreased 0.2% for
every additional missing tooth; this was significant for .7 missing teeth. Jarabak ratio increased
0.2% for each additional missing tooth; this was clinically significant for .10 missing teeth. Anterior
hypodontia significantly decreased most cephalometric parameters.
Conclusions: Patients with hypodontia demonstrated a tendency toward a Class III relationship,
caused by decreased maxillary and mandibular angular prognathism and MnCB ratio, though the
effect was greater on the maxilla than the mandible. Clinical significance was only associated with
severe hypodontia. Vertically, there was a tendency toward decreased MMPA and %LAFH; this
was clinically relevant only with severe hypodontia. Anterior hypodontia had a significant effect on
skeletal relationship. (Angle Orthod. 2010;80:699–706.)
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INTRODUCTION

Hypodontia is the developmental absence of one or
more teeth, excluding third molars,1 and it is classified
according to the number of missing teeth: mild for 1 or
2 missing teeth,2 moderate for 3 to 5 missing teeth,2

and severe where 6 or more permanent teeth are
missing.3,4 A meta-analysis of white population surveys
showed a mean gender prevalence of 5.5% in Europe,
6.6% in Australia, and 3.9% in North America; 82.9%
of affected individuals have mild hypodontia.5 Females
are 1.37 times more likely to have dental agenesis than
males.5

The management of hypodontia often involves
orthodontic repositioning of the remaining teeth to
allow for strategic prosthetic replacements, and it is
best undertaken within a multidisciplinary team.1,3

Orthodontic treatment must be carried out within the
anatomic constraints of an individual’s three-dimen-
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sional dentoalveolar structure, and the ultimate aim is
to create a harmonious facial form through dental and
skeletal changes. Devising a suitable long-term treat-
ment plan requires knowledge of the likely pattern of
skeletal development in individuals with hypodontia.

The aims of this study were to investigate the
vertical and antero-posterior facial skeletal relation-
ships in patients with increasing severity of hypodontia
and to determine whether the pattern of hypodontia
affects any specific component of facial form.

MATERIALS AND METHODS

Ethical approval was sought and granted by the
University College London Hospitals Research and
Ethics Committee. The sample consisted of patients
with hypodontia of their permanent dentition who were
treated in the Orthodontic Department at the Eastman
Dental Hospital. Subjects were classified into the
following categories: mild (1 or 2 teeth missing),
moderate (3 to 5 teeth missing), and severe hypodon-
tia ($6 teeth missing). The severity and distribution of
hypodontia were identified from dental panoramic
tomograms and supplemented with clinical notes.

A sample-size calculation was performed using
Altman’s nomogram and the standard deviation of
angular measurements from a UK sample of patients
with hypodontia.6 Clinically meaningful differences for
ANB and MMPA were calculated as 1u greater than
their standard deviations.7 For horizontal measure-
ments, 70 patients in each severity group provided
96% power (a 5 .05). For vertical measurements, 70
patients in each group provided 97% power (a 5 .05).

The following inclusion criteria were used:

N Pretreatment dental panoramic tomogram and lateral
cephalogram of good quality, taken as part of routine
orthodontic treatment

N Age 8–20 years old at time of cephalogram being
taken

N White

The following exclusion criteria were used:

N Craniofacial syndromes, including ectodermal dys-
plasia

N History of trauma to anterior teeth
N Digit-sucking habits
N Previous orthodontic treatment

The following additional data were captured:

N Date of birth
N Age at time of cephalogram (rounded down to the

nearest whole year)
N Gender
N Charting of missing teeth

N Total number of missing teeth

The pattern of hypodontia was classified as follows:

N Bilateral

N Mandibular

N Maxillary

N Bimaxillary

N Anterior (incisors only)

N Posterior (canines, premolars, molars)

N Anteroposterior

A total of 277 patients were included in the study
(Table 1). Pretreatment cephalograms were analyzed
by direct digitization using a digitizer (Numonics Model
IPS/BLG, Numonics Corp, 101 Commerce Drive,
Montgomeryville, Pa) linked to a computer installed
with a customized geometric digitizing program (GELA
Version 1.5, British Orthodontic Society, London, UK).
The program prompted sequential identification of
landmarks, calculating linear and angular measure-
ments. Each radiograph was secured to a flat light box
with surrounding light blocked out using a black
cardboard frame and digitized in dark ambient condi-
tions. For bilateral landmarks, the midpoint was
determined by hand tracing.8 No more than 10
radiographs were digitized in any session, to reduce
operator fatigue.

To eliminate the effect of magnification from the
cephalograms, ratios and angular cephalometric mea-
surements were used to determine the vertical and A-
P skeletal relationships. The results were compared to

Table 1. Demographic Overview of the Hypodontia Sample

Parameter Value Percentage

Total number of patients 277

Age (years)

Mean 13.34

Median 13.34

Standard deviation 1.78

Minimum 8.47

Maximum 19.95

Gender

Male 124 44.8%

Female 153 55.2%

Pattern of hypodontia

Bilateral 226 81.6%

Maxillary 222 80.1%

Mandibular 206 74.4%

Bimaxillary 151 54.5%

Anterior 184 66.4%

Posterior 208 75.1%

Anteroposterior 116 41.9%

Severity of hypodontia

Mild (1 or 2 teeth) 110 39.7%

Moderate (3–5 teeth) 82 29.6%

Severe ($6 teeth) 85 30.7%
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UK published norms for equivalent control groups,
matched for age and gender.9

Intraoperator error and repeatability were mea-
sured by digitizing each cephalogram twice, at least
1 week apart, to avoid landmark memorization.10 The
mean of both measurements was used in the final
statistical analysis. Systematic and random errors
were assessed using STATA 10.0 (Stata Corp,
Intercooled STATA 10.0, 1984–2007 for Windows,
College Station, Tex) to calculate the paired t-test and
the repeatability coefficient, respectively, and the
Bland and Altman method was used to calculate the
combined error. Linear regression was used to
calculate the effect of increase in the number of
missing teeth on each cephalometric parameter. Any
parameters showing statistical significance were sub-
sequently subjected to multiple linear regressions
using the number and pattern of missing teeth as the
independent variables.

RESULTS

The sample consisted of 124 male and 153 female
subjects with an age range of 8.47–19.95 years (mean
age 13.34 years). Just over 41% of subjects had
anteroposterior hypodontia, more than 54% had
hypodontia affecting both jaws, 66% had anterior
hypodontia, approximately 75% had mandibular hypo-
dontia or posterior hypodontia, and more than 80%

had maxillary or bilateral hypodontia (Table 1). A
histogram demonstrated that most patients had 1 or
2 teeth missing; the most severely affected patient in
the sample had 18 missing teeth (Figure 1).

Systematic error was very small (0.1–0.2u) for SNA,
SNB, SNPog, SNMxP, FMPA, S-Ar-Go, and Ar-Go-Me,
whereas N-S-Ar and MMPA showed systematic errors
of 0.4u and 0.3u, respectively. The percentage face
height and skeletal base ratios showed systematic
errors from 0.1%–1.2%, although the A-P ratios were
more substantially affected (Table 2).

Linear regression testing revealed that SNA, SNB,
ANB, and MMPA were significantly affected by the
number of missing teeth; the effect for SNA and ANB
was highly statistically significant (P 5 .0001). SNA
decreased by 0.3u, SNB decreased by 0.1u, ANB
decreased by 0.2u, and MMPA decreased by 0.3u for
every additional tooth missing. The results for the
%LAFH, Jarabak ratio, and MnCB ratio were also
significant, and %LAFH was highly statistically signif-
icant (P 5 .0001). The %LAFH decreased by 0.2%,
Jarabak ratio increased by 0.2%, and MnCB ratio
decreased by 0.3% for every additional tooth missing.
All other measurements were unaffected by the
severity of hypodontia (Table 3).

Multiple linear regressions for seven parameters that
had a statistically significant association with the
number of missing teeth were further examined with
respect to the pattern of hypodontia (Table 4). A

Figure 1. Histogram of the number of missing teeth.
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pattern of anterior hypodontia was associated with a
statistically significant reduction in all cephalometric
parameters, excluding the Jarabak ratio, and there
were highly statistically significant reductions of 0.3u

for SNA, 0.2u for ANB, and 0.2% for %LAFH,
respectively (P 5 .0001).

For the other patterns of hypodontia, only six
parameters were affected by the pattern of hypodontia
after adjusting for the number of missing teeth. The
Jarabak ratio decreased by 1.5% with mandibular
hypodontia; MMPA increased by 2.3u with bimaxillary
hypodontia; the Jarabak ratio and MnCB ratio de-
creased by 1.6% and 2.6%, respectively, with bimax-
illary hypodontia; MMPA increased by 1.9u with
posterior hypodontia; and the Jarabak ratio decreased
by 1.7% with posterior hypodontia . Excluding anterior
hypodontia, there was no consistent underlying rela-
tionship between skeletal morphology and the pattern
of hypodontia.

Regression analyses provide an indication of the
unit effect of hypodontia severity on various clinical
parameters in terms of missing teeth. Clinicians more
usually consider severity of hypodontia as a series of
categories (mild, moderate, and severe). To aid clinical
interpretation of the results, those cephalometric
measurements that showed a statistically significant
linear association with the total number of missing
teeth (Table 3) were recategorized into the clinical
grades of severity. The anticipated typical ranges of
average effects on the clinical parameters for each
severity category are displayed in Figures 2 and 3.

DISCUSSION

The effect of hypodontia on mandibular and maxil-
lary growth has been subject to relatively few research
publications, perhaps because of the difficulties of

Table 2. Bland and Altman Table of Repeatability Testing

Parameter

Systematic Error Random Error

Limits of

Agreement

Mean

Difference

P value from

Paired t-Test

Standard Deviation

of Differences

Coefficient of

Repeatability

SNA (degrees) 0.1 .002** 0.7 1.3 21.2, 1.5

SNB (degrees) 0.1 .0001**** 0.5 1.0 20.8, 1.1

ANB (degrees) 20.1 NS 0.5 1.0 21.0, 0.9

SNPog (degrees) 0.1 .0001**** 0.5 1.0 20.8, 1.1

SNMxP (degrees) 20.2 .0001**** 0.8 1.6 21.8, 1.4

SNMnP (degrees) 0.0 NS 0.9 1.7 21.7, 1.7

MMPA (degrees) 0.3 .0001**** 1.0 2.0 21.8, 2.3

FMPA (degrees) 0.1 NS 1.0 2.0 21.9, 2.1

NSAr (degrees) 20.4 .0001**** 1.5 3.0 23.4, 2.6

SArGo (degrees) 0.2 .023* 1.8 3.6 23.3, 3.8

ArGoMe (degrees) 0.2 .002** 1.0 2.0 21.8, 2.2

Björk’s sum angle (degrees) 0.0 NS 0.9 1.7 21.7, 1.7

%LAFH (percentage) 0.1 .028* 0.7 1.4 21.2, 1.4

%LPFH (percentage) 20.2 .041* 1.5 2.9 23.1, 2.7

Jarabak ratio (percentage change) 0.0 NS 1.0 2.0 21.8, 1.9

MxCB ratio (percentage change) 21.2 .0001**** 2.7 5.3 26.4, 4.0

MnCB ratio (percentage change) 20.2 .021* 1.8 3.5 23.7, 3.2

MxMn ratio (percentage change) 21.0 .0001**** 2.9 5.7 26.7, 4.7

* P 5 .05; ** P 5 .01; *** P 5 .001; **** P 5 .0001; NS 5 nonsignificant.

Table 3. Univariate Effect of the Number of Missing Teeth on

Cephalometric Parameters Measured (Compared with Age- and

Gender-matched Controls)

Parameter

Unstandardized

Coefficient for

the Number of

Missing Teeth

95%

Confidence

Intervals P value

SNA (degrees) 20.3 20.4, 20.2 .0001****

SNB (degrees) 20.1 20.2, 0.0 .032*

ANB (degrees) 20.2 20.3, 20.1 .0001****

SNPog (degrees) 0.0 20.1, 0.1 NS

SNMxP (degrees) 0.1 20.0, 0.2 NS

SNMnP (degrees) 20.2 20.4, 0.0 NS

MMPA (degrees) 20.3 20.5, 20.1 .004**

FMPA (degrees) 20.2 20.4, 0.0 NS

NSAr (degrees) 0.0 20.1, 0.2 NS

SArGo (degrees) 20.2 20.4, 0.0 NS

ArGoMe (degrees) 20.1 20.2, 0.1 NS

Björk’s sum angle

(degrees) 20.2 20.4, 0.0 NS

%LAFH (percentage) 20.2 20.2, 20.1 .0001****

%LPFH (percentage) 0.1 0.0, 0.3 NS

Jarabak ratio (percentage

change) 0.2 0.0, 0.3 .029*

MxCB ratio (percentage

change) 20.1 20.3, 0.1 NS

MnCB Ratio (percentage

change) 20.3 20.5, 20.1 .006 *

MxMn Ratio (percentage

change) 0.1 0.0, 0.3 NS

* P 5 .05; ** P 5 .01; *** P 5 .001; **** P 5 .0001; NS 5

nonsignificant.
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obtaining a sufficiently large sample size, variation in
age groups and a range of cephalometric analyses
used. Differences in the classification of the severity of
hypodontia make comparisons difficult.

To recruit a sufficient sample size, hypodontia was
initially classified by clinical severity. No consistent
pattern of classification exists, except for severe
hypodontia with $6 teeth missing.3,4 In this study,
moderate hypodontia was classified as 3–5 missing
teeth and mild hypodontia as 1–2 missing teeth.2 The
pattern of hypodontia in previous studies used the
tooth type missing6 or the affected jaw.11 The simple
classification of mandibular, maxillary, bilateral, bimax-
illary, anterior, posterior, and anteroposterior was
considered appropriate for this study. We used
published UK norms to permit direct comparison of
the hypodontia sample with controls matched for age,
ethnicity, and gender.9

Systematic error was very small (0.1u and 0.1%–
0.2%) for all significant measurements (SNA, SNB,
ANB, %LAFH, MnCB ratio) except the angle MMPA
(0.3u). Although Björk’s sum angle was not prone to
systematic error, its three component angles (N-S-Ar,
S-Ar-Go, and Ar-Go-Me) were.

The present study found a linear correlation be-
tween a reduction in SNA, SNB, and ANB and the
number of missing teeth. The SNA angle decreased

Table 4. Bivariate Effect of Pattern of Hypodontia Adjusted for the

Number of Missing Teeth on Cephalometric Parameters Measured

(Compared with Age- and Gender-matched Controls)

Parameter and

Pattern of Hypodontia

Unstandardized

Coefficient for

Total Number of

Missing Teeth

and Pattern of

Hypodontia

95%

Confidence

Intervals P value

Mandibular

SNA (degrees) 20.4 21.5, 0.6 NS

SNB (degrees) 20.9 21.9, 0.2 NS

ANB (degrees) 0.5 20.3, 1.3 NS

MMPA (degrees) 1.3 20.3, 2.9 NS

%LAFH (percentage) 20.3 20.9, 0.4 NS

Jarabak ratio

(percentage change) 21.5 22.9, 20.2 .024*

MnCB Ratio

(percentage change) 21.6 23.4, 0.2 NS

Maxillary

SNA (degrees) 20.3 21.4, 0.8 NS

SNB (degrees) 0.1 21.0, 1.2 NS

ANB (degrees) 20.4 21.3, 0.4 NS

MMPA (degrees) 0.6 21.1, 2.4 NS

%LAFH (percentage) 0.6 20.1, 1.3 NS

Jarabak ratio

(percentage change) 0.2 21.2, 1.7 NS

MnCB ratio

(percentage change) 20.6 22.5, 1.3 NS

Bilateral

SNA (degrees) 20.5 21.7, 0.7 NS

SNB (degrees) 0.2 21.0, 1.3 NS

ANB (degrees) 20.5 21.4, 0.4 NS

MMPA (degrees) 0.2 21.6, 2.1 NS

%LAFH (percentage) 0.0 20.7, 0.8 NS

Jarabak ratio

(percentage change) 20.7 22.3, 0.8 NS

MnCB Ratio

(percentage change) 0.2 21.9, 2.3 NS

Bimaxillary

SNA (degrees) 20.9 22.0, 0.3 NS

SNB (degrees) 20.9 22.1, 0.2 NS

ANB (degrees) 0.2 20.7, 1.1 NS

MMPA (degrees) 2.3 0.5, 4.0 .011**

%LAFH (percentage) 0.3 20.4, 1.1 NS

Jarabak Ratio

(percentage change) 21.6 23.0, 20.1 .033*

MnCB Ratio

(percentage change) 22.6 24.6, 20.6 .011**

Anterior

SNA (degrees) 20.3 20.4, 20.2 .0001****

SNB (degrees) 20.1 20.3, 20.03 .018*

ANB (degrees) 20.2 20.3, 20.1 .0001****

MMPA (degrees) 20.3 20.4, 20.1 .007**

%LAFH (percentage) 20.2 20.2, 20.1 .0001****

Jarabak ratio

(percentage change) 0.1 0.0, 0.3 NS

MnCB ratio

(percentage change) 20.3 20.5, 20.1 .005**

Posterior

SNA (degrees) 20.4 21.4, 0.7 NS

Parameter and

Pattern of Hypodontia

Unstandardized

Coefficient for

Total Number of

Missing Teeth

and Pattern of

Hypodontia

95%

Confidence

Intervals P value

SNB (degrees) 20.8 21.8, 0.3 NS

ANB (degrees) 0.4 20.4, 1.2 NS

MMPA (degrees) 1.9 0.3, 3.5 .021*

%LAFH (percentage) 0.0 20.6, 0.7 NS

Jarabak ratio

(percentage change) 21.7 23.0, 20.3 .015*

MnCB ratio

(percentage change) 21.7 23.5, 0.1 NS

Anteroposterior

SNA (degrees) 0.4 20.6, 1.4 NS

SNB (degrees) 0.2 20.8, 1.2 NS

ANB (degrees) 0.2 20.5, 1.0 NS

MMPA (degrees) 0.6 20.9, 2.1 NS

%LAFH (percentage) 0.2 20.4, 0.9 NS

Jarabak ratio

(percentage change) 0.4 20.8, 1.7 NS

MnCB ratio

(percentage change) 21.1 22.7, 0.6 NS

a Only those parameters that were statistically significant are

reported here.

* P 5 .05; ** P 5 .01; *** P 5 .001; **** P 5 .0001. NS 5 non-

significant.

Table 4. Continued
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more than the SNB angle, resulting in a decreased
ANB angle. Previous studies have reported SNA angle
reduction12–15 and maxillary retrusion.16 Maxillary base
shortening is possibly attributed to the lack of bony
apposition in the tuberosity and anterior alveolar
process, caused by molar and incisor agenesis.17

The present study found no direct relationship between
hypodontia and maxillary base length, in keeping with
previous studies,11,13 although one study found a
biassociation of Nasion and A point retrusion, resulting
in a normal SNA angle.17

Severe hypodontia has been associated with a
decreased ANB13–15 angle and Class III skeletal
relationship,6,14,18–20 although previous studies have
highlighted the problems associated with drawing
conclusions from ANB changes.18,21 Published results
on the mandibular effects of hypodontia vary. Some
report an increased mandibular corpus length and
SNB angle,16,19 whereas others have found no changes
in SNB,13 even in patients with $10 missing teeth.
Interestingly, although SNB decreased in the present
study, SNPog did not. In direct contrast, one study22

reported increased mandibular skeletal prognathism
as assessed by the SNPog angle but decreased

mandibular alveolar prognathism. Overall, it seems
that hypodontia affects relative growth of the maxilla
more than the mandible,11,16 but the effects are only
evident with severe hypodontia.6,13 MMPA decreased
as the severity of hypodontia increased, which concurs
with previous studies.6,18 Some authors relate these
changes to dental and functional compensation due to
the lack of posterior dental support.13,23 Although the
present study found no statistically significant associ-
ation between hypodontia and the SNMnP angle,
others have.13,22,24,25 Similarly, the present study found
no association between FMPA and the number of
missing teeth, which is in keeping with one previous
study20 but not others.14,15,26

No association was found between hypodontia and
changes in the saddle angle (N-S-Ar), joint angle (S-
Ar-Go), gonial angle (Ar-Go-Me), or sum of the three
(Björk’s sum angle). In contrast, a previous study
found a reduction in Björk’s sum angle25 and lower
gonial angle (nasion-gonion-gnathion),25 which was not
measured in this study.

The %LAFH decreased, which was in keeping with
several previous studies.13,25 The Jarabak ratio in-
creased to a clinically significant level when .10 teeth

Figure 2. Plots for angular measurements showing a statistically significant linear association with the total number of missing teeth, categorized

as mild, moderate and severe hypodontia.
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were missing, indicating that in the presence of severe
hypodontia the total posterior face height increases,
the total anterior face height decreases, or a combi-
nation of both occurs. This demonstrates a closing
growth rotation in individuals with severe hypodontia,
as previously reported.13,24

Given the magnitude of vertical and A-P skeletal
differences seen, the clinical relevance of the effect of
hypodontia on each of the seven statistically significant
cephalometric parameters is likely to manifest only in
patients with severe hypodontia. Underlying relation-
ships were found between the pattern of hypodontia
and each cephalometric parameter, and there was a
statistically significant association to the number of
missing teeth. Of the 49 possible bivariate associations
tested, 12 showed statistical significance. Interestingly,
half of these were associated with a pattern of anterior
hypodontia, and the results of the present study seem
to suggest that the effects of anterior hypodontia are
entirely responsible for the reduction in the ANB angle.
Also, three of four bivariable associations involved
bimaxillary hypodontia. This probably reflects the
severity of hypodontia, as seen with the univariate

effects of total hypodontia on the A-P and vertical
skeletal relationship. However, it should be noted that
none of the parameters showed a significant correla-
tion to anteroposterior hypodontia.

One other previous study12 categorized the pattern
of hypodontia in a similar fashion but limited it to
hypodontia affecting the mandible only or maxilla only,
and there was no gender differentiation. Individuals
with maxillary hypodontia had significantly smaller
SNA and ANB angles and increased N-A-Pog angles.
Mandibular hypodontia was associated with significant
reduction of ANB. The authors published linear
measurements of vertical face height, which cannot
be directly related to the present findings. The authors
concluded that patients with hypodontia had a slightly
increased face height and that hypodontia affects A-P
maxillary growth most, irrespective of gender or
pattern. A later study reported no significant cephalo-
metric changes associated with hypodontia but found a
significant decrease in maxillary jaw size associated
with maxillary hypodontia. No significant associations
were found for mandibular tooth agenesis. Bolton
growth study templates were used for comparison.11 A

Figure 3. Plots for ratio measurements showing a statistically significant linear association with the total number of missing teeth, categorized as

mild, moderate and severe hypodontia.
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more recently published study27 categorized pattern as
anterior, posterior, and anteroposterior and tested for
their effect on three cephalometric parameters that
were also measured in the present study: SNA, SNB,
and ANB. The authors of that study also concluded
that an anterior hypodontia pattern has a predominant
effect on the dentoskeletal pattern.

CONCLUSIONS

N With increasing severity of hypodontia, the A-P
skeletal relationship demonstrated a tendency to-
ward a Class III pattern. This was caused by a
combination of a decrease in maxillary and mandib-
ular angular prognathism and mandibular length in
ratio to the anterior cranial base length.

N Hypodontia affected the A-P size of the maxilla more
than the mandible, although these effects were
clinically significant only in the presence of severe
hypodontia.

N The vertical skeletal pattern with increasing severity
of hypodontia demonstrated a decreased MMPA and
%LAFH. This was only clinically relevant in severe
hypodontia and may be attributed to a lack of
posterior occlusal support.

N A pattern of anterior hypodontia had a significant
effect on the A-P and vertical skeletal relationships
with increasing severity of hypodontia.
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