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Abstract

Background: To evaluate the position and inclination of maxillary and mandibular incisors in adults with different
anteroposterior and vertical skeletal malocclusions.

Material and Methods: In this retrospective study, lateral cephalometry of 272 adults (134 males and 138 fema-
les) who met the selection criteria were digitally analyzed. They were classified based on both linear and angular
measurements, anterioposteriorly into skeletal Class I, Class II and Class III and vertically into hypodivergent,
normodivergent and hyperdivergent individuals. Sixteen linear and angular measurements were used to assess
both positions and inclinations of maxillary base, mandibular base, maxillary incisors, mandibular incisors, and
inter-incisors relationship. Descriptive statistics were calculated and presented. The intra-class correlation coeffi-
cient (ICC) was applied for the reliability of measurements. Pearson correlation was used to present the degree of
correlation between all variables. A P value of < 0.05 was considered significant.

Results: There was a significant correlation between anteroposterior skeletal discrepancy and maxillary and man-
dibular dentoalveolar compensation (P<0.001). There was significant correlation between vertical skeletal discre-
pancy and maxillary and mandibular dentoalveolar compensation except for maxillary incisor position. Anteriopos-
terior skeletal jaw position had greater significant effect on the dentoalveolar changes than the vertical skeletal jaw
inclination did with variant degree.

Conclusions: There may be an association between dentoalveolar changes and the skeletal anteroposterior and
vertical positions, inclinations and intermaxillary relation.

Key words: Dentoalveolar compensation, anteroposterior, vertical, skeletal malocclusions, Cephalometry.

Introduction vertical and transverse. The deviations from normal can
Malocclusion is abnormal variation from normal or ideal be presented clinically either in skeletal and/or dental
occlusion (1). This abnormality is a mainly result of per- form. Malocclusions of skeletal origin are more difficult
version of normal growth and development (2). It might to manage and to maintain, both manoeuvres become
occurs in any of the three plan of space: anteroposterior, more challenging with increased skeletal discrepancy.
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The most common discrepancies in daily orthodontic
loads are anteroposterior and vertical discrepancies (3).
Anterioposteriorly, the malocclusion presents in skele-
tal Class I, Class II and Class III malocclusion. Skeletal
Class I is a normal sagittal relationship between maxi-
llary and mandibular bases, although these bases might
be in a normal or abnormal relation relative to the cranial
base. The maxillary and mandibular relation is either
exaggerated or reversed relative to normal relation in
skeletal Class II and Class III, respectively (4).
Vertically, the malocclusion occurs in skeletal normo-
divergent, hypodivergent and hyperdivergent pattern.
Skeletal normodivergent is a normal vertical relations-
hip between maxillary and mandibular bases, although
these bases might be in a normal or abnormal vertical
relation relative to the cranial base. The maxillary and
mandibular basal relation is either diverged or conver-
ged in skeletal hyperdivergent and hypodivergent pat-
terns, respectively (5).

These skeletal variations from normal might be accom-
panied with changes in the dentoalveolar segment which
is known as dentoalveolar compensation. Dentoalveolar
compensation is ‘a system which can attain and maintain
anormal relation with varying skeletal patterns’ (6). This
compensation can be transversely in arch dimension to
compensate for transvers skeletal discrepancy, vertically
in dentoalveolar height to compensate for vertical skele-
tal discrepancy, and anterioposteriorly in the position
and/or inclination of maxillary and mandibular incisors
to compensate for anteroposterior skeletal discrepancy
(2). All these compensations aim to camouflage for the
skeletal disharmony to preserve the overall harmony and
proportions of the dentofacial components. The factors
responsible for dentoalveolar adaptation include: a nor-
mal eruptive system, surrounding soft tissue pressures
and the influence by the neighbouring and opposing tee-
th during occlusion (7).

During orthodontic diagnosis and treatment planning,
the orthodontists must measure the amount of skeletal
discrepancies and the degree of dental compensation in
the three plans as the treatment objective of any ortho-
dontic cases may involve teeth movement and/or jaw
movement either by growth modification or orthogna-
thic surgery (8). In teeth movements approach, the treat-
ment objectives are the necessary compensatory chan-
ges in tooth position relative to their basal bone (9). In
jaw movement approach, the treatment objectives are
to eliminate some of dentoalveolar compensation in an
attempt to move the underlying skeletal bases to their
normal position and relation in relation to each other and
to the cranial base (10,11).

There are several linear and angular measurements used
to evaluate the degree of skeletal discrepancies and den-
toalveolar compensation (12-15). It is evident that an-
gular measurements are less reliable in hyperdivergent
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face, so it is preferred that cephalometric analysis should
base on both types of measurements (16-18). There are
serval studies in orthodontic literature having the same
aims (2,9,19-23), but comprehensive evaluation in an-
teroposterior and vertical in both position and inclina-
tion was not addressed yet. The aim of this retrospective
study is to evaluate the position and inclination of maxi-
llary and mandibular incisors in adults with different an-
teroposterior and vertical skeletal malocclusions.

Material and Methods

This retrospective cross-sectional study was ethica-
Ily approved by the Internal Review Board, College
of Dentistry, Jazan University, Saudi Arabia. Lateral
cephalometric images, demographic and clinical data of
all patients who attended the orthodontic clinics between
September 2011 and May 2017 were reviewed. Patients
were included if they fulfilled the following inclusion
criteria: 1) age above 17 years old, 2) no hereditary di-
seases or syndromes affected the craniofacial area, 3) no
history of orthodontic treatment, 4) no major surgery in
the craniofacial region. All patients signed an electronic
informed consent before registration in the institute da-
tabase; this consent includes their approval to use any
patients’ data for research purposes.

The lateral cephalometry of patients fulfilled the inclu-
sion criteria were digitally analysed. During imaging,
the Frankfort horizontal was made parallel to the floor.
All patients were instructed to bite in maximum inter-
cuspation during cephalometric imaging to avoid any
false vertical skeletal discrepancy.

The sample size was calculated using the G power sof-
tware (Universitdt Diisseldorf, Diisseldorf, Germany).
An alpha value of 0.05 and a power of 90% were con-
sidered. The calculation was based on a previous study
conducted by Freudenthaler et al. (3) in which the
mandibular incisors inclination to MP line was 94+10°
for Class II and 82.5+ 5.8° for Class III malocclusions,
respectively and another study conducted by Modi et
al. (19) in which the mandibular incisors position to
NB line was 31.45+7.69mm for hyperdivergent face
and 26.15 £6.62mm for hypodivergent pattern, respec-
tively. Power analysis indicated that 15 patients in each
skeletal Class and 51 patients in each facial pattern
were needed.

Two hundred seventy two patients fulfilled the selec-
tion criteria (134 males and 138 females). All patients
were categorized anterioposteriorly based on angular
and linear measurements; ANB angle (14) and A-B
difference to Nasion vertical (mm) (13) into skeletal
Class I, Class II and Class III malocclusion and verti-
cally based on maxillo-mandibular plan angle (MMP)
and Jarabak ratio (S-Go “mm”: N-Me “mm”) into nor-
modivergent, hypodivergent and hyperdivergent indi-
viduals (15).



J Clin Exp Dent. 2019;11(8):e745-53.

Lateral cephalometric skeletal and dentoalveolar mea-
surements included linear and angular measurements as
follows (Fig. 1):

Dent.alv Compen. of Diff. AP and V. malocclusions

3- Skeletal Maxillo-mandibular Relation:
ANB: The angle between 3 point landmarks A, N and
B points, determining the anteroposterior jaw relation.

[

/|

Fig. 1: Skeletal and dentoalveolar measurements (1) SNA, (2) A-NV, (3) PP/SN, (4) SNB, (5) B-NV, (6) MP/SN, (7) ANB, (8) AB diff with NV,
(9) MMP, (10) S-Go, (11) N-Me, (12) U1-NA, (13) U1/SN, (14) U1/PP, (15) L1-NB, (16) L1/MP, (15) U1-LI.

(A) Skeletal Measurements

1- Maxillary base:

SNA: The angle between 3 point landmarks S, N and A
points, determining the anteroposterior position of the
maxilla relative to the cranial base.

A-NV: The linear distance measured between point A
and Nasion vertical line, measuring the anteroposterior
position of the maxilla relative to the Nasion vertical
line.

PP/SN: The angle between Sella-Nasion (SN) and ANS-
PNS (PP), determining the vertical position of the maxi-
llary base relative to the cranial base.

2- Mandibular base:

SNB: The angle between 3 point landmarks S, N and B
points, determining the anteroposterior position of the
mandible relative to the cranial base.

B-NV: The linear distance measured between point B
and Nasion vertical line, determining the anteroposterior
position of the mandible relative to the Nasion vertical
line.

MP/SN: The angle between Sella-Nasion (SN) and Go-
Me (MP), determining the vertical position of the man-
dibular base relative to the cranial base.
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AB Diff-NV: The linear differences between A-NV and
B- NV, determining the anteroposterior jaw relation.
MMP: The angle between the palatal plan and mandibu-
lar plan, determining the vertical jaw relation.

Jarabak ratio: It is the ratio of posterior to anterior facial
height, determining the vertical facial proportion.

(B) Dentoalveolar Measurements

1- Maxillary Incisors:

U1-NA: The linear distance between Nasion-point A line
and the most protruded point in the maxillary incisors.
U1/SN: The angle between the long axis of the most pro-
truded maxillary incisor and the Sella-Nasion (SN) line.
U1/PP: The angle between the long axis of the most pro-
truded maxillary incisor and the ANS-PNS (PP) line.

2- Mandibular Incisors:

L1-NB: The linear distance between Nasion-point B line
and the most protruded point in the mandibular incisors.
L1/MP: The angle between the long axis of the most
protruded mandibular incisor and the Go-Me (MP) line.
3- Inter-incisal angle (U1/L1):

The angle between the long axes of the most protruded
maxillary and mandibular incisor.

Thirteen lateral cephalometric radiographs were selec-
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ted randomly and measured independently by two exa-
miners on two occasions at 2-week intervals to assure
the reliability of readings. Data were inputted and analy-
sed using Statistical Package for the Social Sciences
(SPSS) software, Version 21 (Armonk, NY: IBM Corp.)
for Windows. The intra-class correlation coefficient
(ICC) was applied for the reliability of measurements.
Descriptive statistics, including the mean and standard
deviation for each variable, were calculated and pre-
sented. Pairwise comparisons by Class of malocclusion
and vertical facial height were tested using independent
t-test. A P value of < 0.05 was considered significant.

Results

The sample comprised 272 patients; 134 were males
(49.26%) and 138 were females (51.74%). Of the 272
patients included, 131 (48.16%), 83 (30.51%), and 58
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(21.32%) presented as skeletal Class I, II and Class 111,
respectively. Of the 272 patients included, 54 (19.85%),
133 (48.89%), and 85 (31.25%) presented as hypodiver-
gent, normodivergent and hyperdivergent pattern, res-
pectively.

Intra- and inter-examiner reliabilities were high, with
ICC values ranging between 0.825 and 0.990 for skeletal
and dentoalveolar measurements. Descriptive statistics
of the whole sample and each subgroup in anteropos-
terior and vertical skeletal and dentoalveolar measure-
ments used in the study are presented in table 1 and 2,
respectively.

The whole sample is more representative to evaluate this
type of correlation. Regarding anterioposterior skeletal
and dentoalveolar measurements, Pearson correlation
coefficients showed significant (<0.001) negative corre-
lation between sagittal discrepancy, ANB and maxillary

Table 1: Descriptive statistics of anterioposterior skeletal and dentoalveolar measurements used in the study.

Measurements The Whole Sample Skeletal Class I Skeletal Class I1 Skeletal Class I11
Mean ‘ SD Mean SD Mean SD Mean SD
Sagittal Jaw Relation
ANB 2.34 2.63 2.16 1.08 5.26 0.85 -1.42 1.50
AB Diff - NV 4.50 3.85 4.28 2.80 8.05 2.06 -0.06 2.63
Maxillary Base Measurements
ANV -0.86 3.30 -1.16 2.79 1.10 3.03 -3.03 3.21
SNA 82.07 3.20 81.83 2.71 83.90 3.02 80.00 3.07
PP/SN 7.48 2.77 7.70 2.74 7.59 2.49 6.81 3.13
Mandibular Base Measurements
B-NV -5.39 5.04 -5.43 5.05 -7.01 4.60 -2.96 4.74
SNB
79.83 2.85 79.67 2.75 78.97 2.73 81.41 2.65
MP/SN 34.27 4.55 34.06 4.61 35.63 4.31 32.81 4.29
Maxillary Dentoalveolar Measurements
UL-NA 5.91 3.36 6.13 247 3.31 2.81 9.10 2.79
ULSN 103.27 8.42 104.44 7.19 98.22 8.78 107.85 6.85
ui/ee 113.15 8.04 114.17 7.12 108.93 8.49 116.91 6.72
Mandibular Dentoalveolar Measurements
L1-NB 6.84 2.62 6.93 2.51 8.05 2.31 4.89 2.15
LMP 96.28 7.36 96.37 6.72 99.02 7.45 92.17 6.80
Macxillomandibular Inter-incisal Angle
UL 124.73 ‘ 11.63 ‘ 124.11 ‘ 11.33 ‘ 124.95 ‘ 12.84 ‘ 125.80 ‘ 10.52
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Table 2: Descriptive statistics of vertical skeletal and dentoalveolar measurements used in the study.

Measurements The Whole Sample Hypodivergent Normodivergent Hyperdivergent
Mean SD Mean SD Mean SD Mean SD
Vertical Jaw Relation
MMP 26.54 4.82 19.89 2.77 25.83 1.66 31.88 2.74
Jarabak ratio 63.13 433 67.24 477 63.27 3.25 60.31 3.24
Macxillary Base Measurements
A-NV -0.86 3.30 -0.17 3.37 -0.80 3.16 -1.42 3.42
SNA 82.07 3.20 82.53 3.48 82.08 3.01 81.75 3.31
PP/SN 7.48 2.77 8.57 2.59 7.70 2.30 6.43 3.20
Mandibular Base Measurements
B-NV -5.39 5.04 -3.23 5.05 -4.95 495 -7.45 4.46
SNB
79.83 2.85 80.69 3.01 80.12 2.87 78.82 2.44
MP/SN 34.27 4.55 28.74 2.99 33.83 2.49 38.47 3.70
Maxillary Dentoalveolar Measurements
UI-NA 5.91 3.36 5.82 3.52 5.81 3.26 6.11 3.42
UI/SN 103.27 8.42 105.52 9.82 103.49 7.32 101.51 8.80
U1/pPP 113.15 8.04 115.88 9.09 113.69 7.02 110.58 8.18
Mandibular Dentoalveolar Measurements
L1-NB 6.84 2.62 6.02 2.42 6.64 2.51 7.66 2.72
LUMP 96.28 7.36 99.63 7.19 96.66 7.35 93.55 6.50
Maxillomandibular Inter-incisal Angle
ULl 124.73 ‘ 11.63 ‘ 125.15 ‘ 13.18 ‘ 124.70 ‘ 10.90 ‘ 124.50 ‘ 11.81

incisors position (-0.676**), maxillary incisors inclina-
tion (-0.426**) and positive correlation with mandibular
incisors position (0.461**) and inclination (0.368**).
There was a significant positive correlation between
maxillary base position (SNA) and mandibular inci-
sors position (0.320**) and inclination (0.205**). The
same result extend to the correlation between mandibu-
lar base position (SNB) and maxillary incisors position
(0.255**) and inclination (0.495*%*). The correlations
between skeletal bases and dentoalveolar parameters in
each skeletal class were variant (Table 3).

For vertical skeletal and dentoalveolar measurements,
Pearson correlation coefficients showed significant
(<0.001) negative correlation between vertical discre-
pancy, MMP and maxillary (-0.219**) and mandibular
incisors inclination (-0.310**), and positive correlation
with mandibular incisors position (0.278**). The maxi-
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llary base inclination had minimal effect on the dentoal-
veolar parameters. The more significant correlation was
between mandibular base inclination (MP/SN) and all
dentoalveolar parameters except maxillary incisors po-
sition which was the least affected by the vertical
discrepancies. Mandibular base inclination had negative
correlation with maxillary (-0.194**) and mandibular
incisors inclination (-0.344**), and positive correlation
with mandibular incisors position (0.279*%). The corre-
lations between vertical patterns and dentoalveolar para-
meters in each facial form are less variant than that for
skeletal classes (Table 4).

Discussion

Dentoalveolar compensation is a natural system for
camouflaging skeletal discrepancies in three planes of
space (6,23). During normal facial growth and develop-
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Table 3: Pearson correlation coefficients between anterioposterior skeletal relation and dentoalveolar measurements [low correlation (<0.31)

medium (between 0.31 and 0.67) and high correlation (>0.7)].

Variable Correlation UI-NA | LI-NB | UIL/PP UI/SN | LUMP U1/L1
All Sample | ANB Pearson Correlation 0.676" | 0461" | 0388 | -0426" | 0368 -0.025
Sig.(2-tailed) <0.001 | <0.001 | <0.001 | <0.001 | <0.001 0.686
SNA Pearson Correlation 0329™ 0.320™ 0.069 0.011 0.205™ .0.141"
Sig.(2-tailed) <0.001 | <0.001 | 0.260 0.857 0.001 0.020
SNB Pearson Correlation 0255 -0.040 0.495** 0.463" -0.064 -0.203""
Sig.(2-tailed) <0.001 0513 <0.001 <0.001 0.296 0.001
Skeletz;l Class ANB Pearson Correlation 0215 0.250™ 20.250™ 20.167 0.125 0.014
Sig (2-tailed) 0.014 0.004 0.004 0.056 0.153 0.873
SNA Pearson Correlation 0.009 0.108 0.355" 0.355" 0.126 -0.167
Sig (2-tailed) 0.918 0220 | <0.001 | <0.001 | 0.150 0.057
SNB Pearson Correlation 0.09 0.007 0.446" 0.416™ 0.075 -0.169
Sig (2-tailed) 0.274 0933 | <0.001 | <0.001 0.397 0.054
Skelet;lll Class ANB Pearson Correlation -0.496™ 0.017 20157 0277 0.091 0.145
Sig.(2-tailed) <0.001 | 0878 0.156 0.011 0.416 0.192
SNA Pearson Correlation -0.052 0.281° 0.267" 0.178 0.042 -0.188
Sig (2-tailed) 0.639 | 0.010 0.015 0.107 0.706 0.088
SNB Pearson Correlation 0212 0356" 0.606™ 0.546" 0.128 _0.469""
Sig (2-tailed) 0054 | 0.001 | <0.001 | <0.001 | 0247 <0.001
SkeletI::;lI Class ANB Pearson Correlation 0462 0.324" 20.016 0.054 0.346" -0.210
Sig.(2-tailed) <0.001 | 0.013 0.905 0.690 0.008 0.113
SNA Pearson Correlation -0.289° 0.150 0.131 0.124 0.019 -0.045
Sig.(2-tailed) 0.028 0.261 0.326 0.354 0.889 0.739
SNB Pearson Correlation 0072 | -0.014 0.163 0.113 -0.176 0.069
Sig (2-tailed) 0.591 0.915 0.223 0.400 0.187 0.607

ment, there are two types of compensatory mechanisms,
full compensatory occlusal development which enables
normal relation despite some abnormalities in skeletal
relationships, whereas, in contrast, insufficient compen-
satory guidance of tooth eruption can lead to future ma-
locclusion (24).

Adult patients with a skeletal discrepancy can be trea-
ted with growth modification, orthodontic camouflage
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or orthognathic surgery, in which proper dentoalveolar
compensation or decompensation is required for a suc-
cessful treatment outcome (25-28). So, anterior dentoal-
veolar compensation is the main and the corner stone for
successful orthodontic treatment either by orthodontic
compensation (camouflage) or decompensation (skele-
tal base correction).

In this study the degree of compensation in different
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Table 4: Pearson correlation coefficients between vertical skeletal relation and dentoalveolar measurements [low correlation (<0.31) medium

(between 0.31 and 0.67) and high correlation (>0.7)].

Variable Correlation U1/NA LIUNB | UL/PP U1/SN L1/MP U1/L1
All Sample MMP Pearso.n 0.079 0.278" 0.219™ 0.123" 0310™ 20.068
Correlation
Sig.(2-tailed) 0.195 <0.001 | <0.001 0.043 <0.001 0.264
PP/SN Pearson 0.147" -0.031 0.068 -0.088 -0.060 0.116
Correlation
Sig(2-tailed) 0.015 0607 | 0261 0.149 0323 0.057
MP/SN Pearson 0.012 0279 | -0.194" | -0.195" | -0.344" -0.008
Correlation
Sig.(2-tailed) 0.843 <0.001 | 0.001 0.001 <0.001 0.902
Hypodivergent MMP Pearson 0.299° 0.219 0.041 0.106 0.014 0273
Correlation
Sig.(>-tailed) 0.028 0111 | 0770 0.45 0.922 0.046
PP/SN Pearson -0.346" 0.070 | -0.054 -0.240 0.315" 0.264
Correlation
Sig (2-tailed) 0.010 0615 | 0701 0.081 0.020 0.054
MP/SN Pearson -0.033 0.152 -0.006 -0.104 -0.227 -0.036
Correlation
Sig (2-tailed) 0.810 0274 | 0963 0.453 0.099 0.798
Normodivergent MMP Pearson 0.174" 0.125 -0.033 0.044 -0.148 -0.023
Correlation ) ) i i . :
Sig (2-tailed) 0.045 0.150 | 0.709 0.617 0.090 0.793
PP/SN Pearson 0.172" 0.081 | -0053 | -0.064 | -0.118 0.115
Correlation
Sig.(2-tailed) 0.048 0.353 0.542 0.059 0.176 0.187
MP/SN Pearson -0.073 0.129 -0.088 -0.145 -0.206" 0.098
Correlation
Sig.(2-tailed) 0.401 0.140 0.315 0.097 0.017 0.262
Hyperdivergent MMP Pearson -0.083 0.186 -0.056 0.027 -0.187 -0.072
Correlation ) ) i i . :
Sig.(2-tailed) 0451 0.088 0.612 0.809 0.086 0.515
PP/SN Pearson -0.008 0.038 0.085 -0.069 -0.120 0.033
Correlation
Sig.(2-tailed) 0.943 0.732 0.441 0.531 0.273 0.762
MP/SN Pearson -0.052 0.222° 0.021 0.073 -0.183 -0.048
Correlation
Sig.(2-tailed) 0.633 0.041 0.849 0.507 0.095 0.661

sagittal and vertical malocclusion were evaluated by
correlation analysis. In sagittal discrepancy, there was
an association between ANB (degree of anterioposterior
discrepancy) and maxillary and mandibular incisors po-
sition and inclination, this association was negative with
maxillary and positive with mandibular incisors. This
indicated that with more increase in the overjet or sa-
gittal discrepancy, the maxillary incisor becomes more
retuded and retroclined while the mandibular incisors
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become more protruded and proclined to minimize the
differences in basal malrelation. This was in accordance
with other studies (9,21,22) In line with that Ceylan et
al. (23) found positive correlation with maxillary incisor
positions relative to NA line and no relation with man-
dibular ones. This difference mostly due the difference
in sagittal measurement as they considered the overjet
as a correlative item while our study based on skeletal
correlative item.
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Regarding the correlation between jaw bases and den-
toalveolar parameters, there was a positive correlation
between position of maxillary and mandibular base po-
sition with the mandibular and maxillary incisors posi-
tion, respectively. This indicated that the dentoalveolar
compensation is mostly affected by the discrepancy
in the opposing rather than the holding jaw base. This
confirms the concept of the camouflage by masking the
abnormality. The correlation between the jaw base and
the dentoalveolar parameters was not addressed in other
studies except for Anwar and Fida (2) who correlated
the chin position NP-Pog with lower incisors inclination
and found unexplained results (positive correlation with
L1/OP and L1/FH and no correlation with L1/SN and
L1/MP).

Regarding the potential correlations between the diffe-
rent maxillo-mandibular vertical relationship (MMP)
and the dentoalveolar parameters, the results showed no
correlation with maxillary incisor position and signifi-
cant negative correlation with maxillary and mandibular
incisor inclinations and positive with mandibular inci-
sors position. This indicates that with increased vertical
jaw separation, both maxillary and mandibular incisors
try to become more retroclined as retroclination always
close the anterior open bite while proclination open the
anterior deep bite. There was minimal effect of the maxi-
llary base inclination on the dentoalveolar compensation
and most of these effects were due to mandibular base
inclination. This is exactly the biomechanical concept
behind camouflaging anterior open or deep bite by retro-
clination or proclination of incisors, respectively (29).
There are several studies evaluated the dentoalveolar
compensation in different vertical patterns (19,20,30)
The correlation with maxillary and mandibular incisors
position was not addressed in any previous study. For the
negative correlation between maxillary and mandibular
inclination with vertical patterns, Kuitert ez al. (20) found
the same findings in both short face and long face group
while Modi et al. (19) found the same negative correlation
with mandibular incisors inclination and no significant
correlation with maxillary incisors inclination.

Conclusions

From this cephalometric evaluation the following could
be concluded:

1. There might be an association between dentoalveo-
lar compensation and anterioposterior and vertical jaw
relation.

2. Sagittal discrepancy has positive correlation with maxi-
llary and mandibular incisors position and inclination.

3. Maxillary and mandibular bases have positive corre-
lation with position and inclination of the opposing in-
cisors.

4. Vertical pattern has almost negative correlation with
maxillary and mandibular incisors.
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5. Mandibular base inclination affected the degree of
dentoalveolar compensation more than the maxillary
base did.

However, there is still an urgent need for further three
dimensional rather than two dimensional researches in
this regard to confirm the evidence currently in hand.
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