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Abstract:

Untreated malocclusions often alter incisor inclination and alveolar bone relationships, creating challenges in safe orthodontic tooth
movement and increasing the risk of periodontal damage. Therefore, it is of interest to compare the incisor position and alveolar bone
spatial relationships among Class I bimaxillary protrusion, Class II Division 1 and Class III malocclusion groups using Dolphin 11.95
software. One hundred untreated lateral cephalograms were evaluated for maxillary and mandibular alveolar thickness, incisor
inclination and root position. Significant differences were observed in incisor inclination and root position among the malocclusion
groups, indicating dentoalveolar compensation associated with skeletal discrepancies. Thus, data shows the importance of
identifying anatomical limitations of incisor movement in different untreated malocclusions, thereby supporting safer and more
effective orthodontic treatment planning.

Keywords: Malocclusion, incisor inclination, alveolar bone thickness (ABT), cephalometric analysis, orthodontic treatment planning

Background:
The position of the incisors plays a critical role in the
development of an orthodontic treatment plan, serving as a
guide for the final tooth position [1]. A commonly used
diagnostic method is the lateral cephalogram, which helps
evaluate the position of the central incisors and their
relationship with the surrounding alveolar bone [2]. The
inclination and relationship of these incisors to the alveolar bone
are key factors in making treatment decisions, particularly for
anterior-posterior ~ (AP) incisor movement. However,
orthodontic tooth movement is limited by the cortical surfaces
of the alveolar bone, with excessive movement leading to
potential fenestration or dehiscence [3]. Root resorption is a
significant concern, as induced contact between the roots of
incisors and the cortical bone can result in external resorption.
Additionally, maxillary incisor movement can be restricted due
to the risk of root resorption when the roots come into contact
with the incisive canal [4]. Therefore, orthodontists must
carefully assess the alveolar bone thickness (ABT) of the
maxillary and mandibular incisors to determine the limits of
safe tooth movement, minimizing the risk of iatrogenic bone
loss [5]. Proper torque control is essential for achieving the
desired occlusion, aesthetic outcomes and functional stability in
the final orthodontic result [6, 7]. A study evaluating root
positions in untreated individuals with different malocclusions,
such as Class I with bimaxillary protrusion, Class II Division 1

and Class III, found that understanding the anterior-posterior
limitations of incisor movement is crucial for clinical practice [8].
Evaluating the position of incisors in patients with optimal
occlusions could provide valuable insights into the anatomical
relationships between roots and alveolar bone [9, 10]. This study
compared data from a sample of individuals with naturally
occurring optimal occlusions (NOOs) to those with various
malocclusions [11, 12]. The positioning of the upper incisors is
particularly important for esthetics, as it influences the position
of the upper lip. The inclination of the upper incisor axis relative
to the maxillary occlusal plane is typically 64.3° + 3.2° for
women and 64.0° £ 4.0° for men [13, 14]. The vertical positioning
of the upper incisors should allow for 3-5 mm of incisal edge
exposure beneath the upper lip at rest. The horizontal position is
determined by factors such as nasal projection, upper lip
support and cephalometric parameters [15, 16]. Alveolar bone
thickness defines the limits of orthodontic movement and
exceeding these limits can result in collateral damage to
periodontal tissues, including gingival recession, bone
dehiscence and fenestrations [17]. Such movements are
particularly challenging when expanding the dental arch or
moving the incisors ducally or ling ally. In such -cases,
orthodontists must be cautious and consider the patient’s
specific bone morphology [18]. Establishing these anatomic
limits is particularly important in adult patients or those with
borderline orthodontic-surgical cases. Therefore, assessing the
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labial and lingual cortical plates at the incisor apex provides
important information about the anatomic limits of tooth
movement [19, 20]. Understanding these anatomical constraints
is essential for orthodontists, as any variations in bone structure
may serve as a limiting factor in treatment planning. Proper
biomechanics, guided by these factors, help ensure the safety
and effectiveness of orthodontic interventions [21]. Therefore, it
is of interest to determine the safe treatment that can protect
patients from iatrogenic bone loss and maintain healthy
periodontal condition.

Methodology:

This study includes 100 retreatment lateral cephalograms from
patients attending the Department of Orthodontics and
Dentofacial Orthopaedics at Sri Sai College of Dental Surgery,
Vikarabad, Hyderabad, Telangana India. The research protocol
received approval from the institute’s ethical committee. The
inclusion criteria for the study were: no prior orthodontic
treatment, well-aligned anterior teeth, a Class I molar
relationship of 3mm or more on either side with upper and
lower lips protruding relative to the E-line (GROUP A), Class II
division 1 malocclusion with a Class II molar relationship of
3mm or more on one or both sides (GROUP B) and a Class III
molar relationship of 3mm or more on either side (GROUP C).
Exclusion criteria included previous orthodontic treatment,
patients who declined to participate, individuals with medical
conditions, pregnant patients (due to radiation risks), those with
a history of maxillofacial trauma and those with poor-quality
radiographs. The materials used in the study comprised lateral
cephalograms, a PC with windows 10 home single language and
Dolphin 11.95 premium software. The lateral cephalograms,
captured with the natural head position, were traced using
Dolphin 11.95 premium software by a single examiner.
Structures traced on the cephalogram included the maxilla,
mandible, inner and outer cortical surfaces of the mandibular
symphysis, first molars, maxillary and mandibular central
incisors (left and right average), occlusal plane, long axis of
incisors, maxillary incisor cementoenamel junction (CEJ) and the
midpoint between the CEJ and the apex along the tooth’s long
axis. Linear and angular measurements analyzed in the study
included the maxillary central incisor root position, measured
from the center of the root to the outer cortical surface of the
alveolar process on both labial and palatal sides; maxillary
alveolar process thickness, calculated by summing the distances
from both sides; mandibular central incisor root position,
measured on the labial and lingual sides parallel to the occlusal
plane from the root apex to the outer cortical surfaces of the
alveolar process; mandibular alveolar process thickness,
determined by adding the labial and lingual measurements;
incisor inclination, measured as the acute angle between the
long axis of the maxillary and mandibular central incisors and a
line perpendicular to the occlusal plane; and the anteroposterior
(AP) jaw relationship, assessed using the Wits appraisal. For
each variable, the arithmetic mean, standard deviation and
significance level will be calculated to determine potential
anatomical relationships between central incisor roots and
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alveolar bone in untreated malocclusions. Lateral cephalometric
images of individuals with Naturally Occurring Optimal
Occlusions (NOOs) were also included, taken from a sample
initially collected in the 1960s, which contributed to the
development of the "Six Keys to Normal (Optimal) Occlusion."
Inclusion criteria for this sample were no prior orthodontic
treatment, a full set of erupted permanent teeth (with or without
third molars) and a static occlusion that did not require
orthodontic intervention. The mean age of the patients was 23.0
years, with a range from 12 to 71 years, consisting of 25 females
(mean age 23.4 years) and 32 males (mean age 22.8 years). For
individuals with Class I malocclusions seeking orthodontic
treatment, the inclusion criteria were no prior orthodontic
treatment, a full set of erupted permanent teeth (with or without
third molars), a Class I molar relationship of 3.0 mm or more on
either side, upper and lower lips protruding relative to the E-
line and adequate cephalometric image quality to identify key
anatomic landmarks. For individuals with Class 1I
malocclusions seeking orthodontic treatment, the inclusion
criteria were no previous orthodontic treatment, a full set of
erupted permanent teeth (with or without third molars), a Class
II molar relationship of 3.0 mm or more on one or both sides and
sufficient cephalometric image quality to identify key anatomic
landmarks. Similarly, for individuals with Class 1II
malocclusions seeking orthodontic treatment, the inclusion
criteria were no prior orthodontic treatment, a full complement
of erupted permanent teeth (with or without third molars), a
Class III molar relationship of 3.0 mm or more on one or both
sides and adequate cephalometric image quality to identify the
necessary anatomic landmarks.

Results:

The data collected were analyzed using SPSS V.24 software,
with the variables being presented as mean and standard
deviation. The Independent t-test and chi-square test were
employed for comparisons and to assess the level of
significance. A p-value of < 0.05 was considered statistically
significant. These distributions were comparable to the
Naturally Occurring Optimal Occlusion (NOO) group, which
consisted of 43.86% males and 56.14% females (Table 1). The
ages across the samples did not show any significant
differences. Mean ages of Class I Bimax, Class II div 1 and Class
III groups are 28.85 (7.2), 29.46 (6.33) and 29.77 (6.56) years
respectively which is comparable to 28.4 (7.2) years of NOO
group. The chi-square test, as shown in Table 2, revealed that
the distribution of males and females within the samples did not
differ significantly. In the Class I with Bimaxillary Protrusion
group, there were 39 samples, with 46.15% males and 53.85%
females. In the Class II Division I group, there were 35 samples,
with 45.71% males and 54.29% females. The Class III group also
had 35 samples, with 42.31% males and 57.69% females. The
intergroup comparative data are summarized in Table 3.
Maxillary incisor inclination (Ul-incl) was significantly greater
in the Class I Bimaxillary Protrusion (Class I Bimax) group (P =
0.001). Additionally, the root midpoint position (Ul-lab) was
significantly more anterior in the Class I Bimax group (P =
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0.001). Similarly, mandibular incisor inclination (L1-incl) was
significantly greater in the Class I Bimax group (P = 0.001) and
the root apex position (L1-lab) was significantly more posterior
in this group (P = 0.001). Table 4 presents the descriptive and
comparative analysis between the NOO and Class II Division 1
groups, showing significant differences in Ul-pal, Ul-lab, L1-
lab, Wits appraisal, Ul inclination and L1 inclination
measurements. Table 5 illustrates the comparison between the
NOO and Class III groups, revealing statistically significant
variations in incisor inclination, root position and Wits
appraisal, indicating dentoalveolar compensation in Class III
malocclusion. AP jaw relationship (Wits) was significantly
different between the samples (P = 0.001). Maxillary incisor
inclination (Ul-incl) was significantly different between samples
(P = 0.04); and, mandibular incisor inclination (L1-incl) was
found to be significantly greater in Class II DIV 1 (P < 0.001) and
the root apex position was significantly more posterior (L1-lab)
(P =0.001) in Class II DIV 1 group. Ul-pal was similar in both
samples (NOO: 6.49 mm; Class II: 6.26; P = 0 .03) and was
roughly twice the distance for Ul-lab (NOO: 3.84 mm; Class II:
3.98 mm; P = 0.04). Mandibular incisor inclination (L1-incl) was
significantly different between samples (P = 0.001). The root
apex position in Class III group was significantly more anterior
(L1-lab) (P = 0.01) however, maxillary incisor inclination (Ul-
incl) was found to be significantly greater in CLASS III group (P
= 0.001). The maxillary root midpoint position was significantly
more anterior (Ul-lab) (P = 0.001) in CLASS III group as
compared to NOO group. Intergroup comparative data are
reported in Table 6. Maxillary incisor inclination (Ul-incl) was
found to be significantly greater in Class I Bimax (P < 0.001) and
the maxillary root midpoint position was significantly more
anterior (Ul-lab) (P = <0.01) in Class I Bimax group. Similarly,
mandibular incisor inclination (L1l-incl) was found to be
significantly greater in Class I Bimax group (P <0.001) and the
root apex position was significantly more posterior (L1-lab) (P =
0.03) in Class I Bimax group as compared to Class II Div 1
group. Total maxillary alveolar thickness (Mx-Alv) and total
mandibular alveolar thickness (Md-Alv) were similar for both
the groups (P = 0.88); (P = 0.16). Mandibular incisor inclination
(L1-incl) was significantly different between samples (P <0.001).
The mandibular root apex position in Class Il group was
significantly more anterior (L1-lab) (P <0.001). Table 7 compares
the Class I Bimaxillary protrusion and Class III groups,
demonstrating highly significant differences in root position,
incisor inclination and skeletal jaw relationship parameters.
Maxillary incisor inclination (Ul-incl) was found to be
significantly greater in Class I Bimax group (P <0.001). Ul-pal
was smaller in Class III group (Class I Bimax: 7.44 mm; Class III:
6.03; P <0.001) and similarly, Ul-lab was greater in Class III

Table 1: Proportions of females and males in the samples (Chi Square Test)
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group (Class I Bimax: 2.76mm; Class III: 4.55; P <0.001).
Intergroup comparative data are reported in Table 8. Maxillary
incisor inclination (Ul-incl) was found to be significantly greater
in Class III group (P<0.001) and correspondingly, the maxillary
root midpoint position was significantly more anterior (Ul-lab)
(P = <0.01) in Class III group. Similarly mandibular incisor
inclination (L1-incl) was found to be significantly greater in
Class II Div 1 group (P <0.001) and the mandibular root apex
position was significantly more posterior in Class II Div 1 group
(L1-lab) (P = <0.001) as compared to Class III group. Intragroup
data for maxillary root position are reported in Table 9. The
difference between Ul-pal and Ul-lab was statistically
significant within the samples (P <0.001), with Ul-pal roughly
double in magnitude to Ul-lab in NOO, Class II Div 1 and Class
II groups. Intragroup data for mandibular root position are
reported in Table 10. In NOO, the mandibular root apex
position was virtually centered in the alveolar process (L1-ling =
5.32 mm; L1-lab = 5.08 mm; P = 0.37). In Class II Div 1 and Class
I Bimax groups the mandibular incisor root apex position was
posterior to the center of the alveolus (P <0.01); (P <0.001). In
CLASS III the mandibular incisor root apex position was
positioned anterior to the center of the alveolus (L1-ling = 6.45
mm; Ll-lab = 473 mm; P <0.001). Figures 1-6 illustrate the
descriptive and comparative analysis of alveolar bone thickness,
incisor inclination, root position and skeletal jaw relationships
among the NOO, Class I Bimaxillary protrusion, Class II
Division 1 and Class III malocclusion groups. Figure 1 shows
significant differences between the NOO and Class I Bimax
groups, particularly in maxillary and mandibular incisor
inclination and root positions. Figure 2 shows the comparative
analysis between the NOO and Class II Division 1 groups,
revealing increased mandibular incisor inclination and posterior
root apex positioning in the Class II Division 1 group. Figure 3
presents the comparison between the NOO and Class III groups,
highlighting anterior positioning of the mandibular root apex
and increased maxillary incisor inclination in Class III
malocclusion. Figure 4 compares Class I Bimaxillary protrusion
and Class II Division 1 groups, showing significant variations in
incisor inclination and alveolar spatial relationships. Figure 5
shows the comparative analysis between Class I Bimaxillary
protrusion and Class III groups, indicating marked differences
in mandibular root position and Wits appraisal values. Figure 6
compares the Class II Division 1 and Class III groups, revealing
significant differences in incisor inclination, root position and
skeletal jaw relationship parameters. Figure 7 illustrates the
intragroup comparison of mandibular root positions, showing
variations in lingual and labial root positioning among the
different malocclusion groups, thereby reflecting dentoalveolar
compensatory mechanisms.

Female  32(56.14%) 21(53.85%) 19(54.29%)  15(57.69%) _ 0.98

NS

Total  57(100%) 39(100%)  35(100%)  26(100%)

Naturally Class I Class II Class III P
occurring BIMAX DIVIN N (%) value
Optimal (%)
occlusions N
(%)

Male 25(43.86%) 18(46.15%)  16(45.71%)  11(42.31%)

Table 2: Ages of samples (t-Test)
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Ageinyears NOO  ClassI ClassII  ClassIII P value
BIMAX DIV1

Mean 28.4 28.85 29.46 29.77 0.77 NS

SD 7.2 6.33 8.39 6.56

Table 3: Descriptive and comparative analysis of the NOO and CLASS I BIMAX (t-
Test)

NOO (N=57) CLASS I BIMAX (N=39)

Measurement Mean SD Mean SD P VALUE
Mx-Alv 1032 1.22 102 0.8 0.56 NS
Md-Alv 10.4 223 10.68 111 0.42 NS
Ul-pal 6.49 1.09 744 0.53 0.001 HS
Ul-lab 3.84 0.5 2.76 0.28 0.001 HS
L1-ling 5.32 141 441 0.55 0.001HS
L1-lab 5.08 144 657 0.6 0.001HS
Wits -0.72 233 175 0.66 0.001HS
Ul-incl 2811  4.69 30.67 2.67 0.001HS
L1-incl 19.23 516 25.59 2.77 <0.001HS

Table 4: Descriptive and comparative analysis of the NOO and CLASS II Div 1
Group (T Test)

NOO (N=57) CLASS II DIV1 (N=35)
Measurement  Mean SD Mean SD P VALUE
Mx-Alv 10.32 122 9.92 0.91 0.07 NS
Md-Alv 10.4 223 11.20 1.85 0.066 NS
Ul-pal 6.49 1.09 6.26 0.64 0.03S
Ul-lab 3.84 0.5 3.98 0.32 0.04S
L1-ling 5.32 141  5.06 0.86 0.27 NS
L1-lab 5.08 144  6.16 0.99 0.001 HS
Wits -0.72 233 251 0.89 0.001 HS
Ul-incl 28.11 469 2686 5.05 0.04S
L1-incl 19.23 516  22.78 3.92 <0.001 HS

Table 5: Descriptive and comparative analysis of the NOO and CLASS III Group
(T Test)

NOO (N=57) CLASS III (N=26)
Measurement  Mean SD Mean SD P VALUE
Mx-Alv 10.32 1.22 1028 1.01 0.67 NS
Md-Alv 10.4 223 1119 1.6 0.051 NS
Ul-pal 6.49 1.09 6.86 1.06 0.048 S
Ul-lab 3.84 0.5 3.06 0.37 0.001 HS
L1-ling 5.32 141 645 0.85 0.001 HS
L1-lab 5.08 144 462 0.76 0.01S
Wits -0.72 233 236 1.11 0.001 HS
Ul-incl 28.11 469  29.64 1.49 0.001 HS
L1-incl 19.23 5.16  18.46 44 0.001 HS

Table 6: Descriptive and Comparative Analysis of the CLASS I BIMAX and CLASS
II DIV 1 Group

©Biomedical Informatics (2026)

L1-lab 6.57 0.6 6.16 0.99 0.03S

Wits 1.75 0.66 2.51 0.89 <0.01S

Ul-incl 30.67 2.67 26.86 5.05 <0.001
HS

L1-incl 25.59 2.77 22.78 3.92 <0.001
HS

Table 7: Descriptive and comparative analysis of the CLASS I BIMAX and CLASS
III Group (t Test)

CLASS I BIMAX (N=39)  CLASS III (N=26)

Measurement Mean SD Mean SD P value
Mx-Alv 10.2 0.8 10.28 1.01 0.88 NS
Md-Alv 10.68 1.11 11.19 1.6 0.16 NS
Ul-pal 7.44 0.53 6.86 1.06 <0.01S
Ul-lab 2.76 0.28 3.06 0.37 <0.001 HS
L1-ling 441 0.55 6.45 0.85 <0.001 HS
L1-lab 6.57 0.6 4.62 0.76 <0.001 HS
Wits 1.75 0.66 -2.36 1.11 <0.001 HS
Ul-incl 30.67 2.67 29.64 1.49 <0.001 HS
L1-incl 25.59 2.77 18.46 44 <0.001 HS

Table 8: Descriptive and comparative analysis of the CLASS II DIV1 and CLASS III
Group (t Test)

CLASS I1 DIV1 (N=35)  CLASS III (N=26)

Measurement  Mean SD Mean SD P VALUE
Mx-Alv 9.92 0.91 10.28 1.01 0.15 NS
Md-Alv 11.2 1.85 11.19 1.6 0.68 NS
Ul-pal 6.56 0.64 6.86 1.06 0.025
Ul-lab 3.98 0.32 3.06 0.37 <0.01S
L1-ling 5.06 0.86 6.45 0.85 <0.01S
L1-lab 6.16 0.99 4.62 0.76 <0.001 HS
Wits 2.51 0.89 -2.36 1.11 <0.001 HS
Ul-incl 26.86 5.05 29.64 1.49 <0.001 HS
L1-incl 22.78 3.92 18.46 44 <0.001 HS
Table 9: Intragroup comparison of root positions (Maxillary)
Group Palatal SD Labial SD P value
Mean Mean
Noo (n=57) 6.49 1.09 3.84 0.50  <0.001
HS
Class i bimax 744 053 276 0.28  <0.001
(n=39) HS
Class ii divl (n=35)  6.26 0.64 3.98 0.32  <0.001
HS
Class iii (n=26) 6.86 1.06  3.06 037  <0.001
HS

Table 10: Intragroup comparison of root positions (t-Test) (Mandibular)

Incisor Lingual Labial P value
Mean SD Mean SD

Noo (n=57) 5.32 141  5.08 144 0.37NS

Class i bimax (n=39)  4.41 055  6.27 0.6 <0.001 HS

Class ii divl (n=35) 5.06 0.86 6.31 0.99 <0.01S

Class iii (n=26) 6.45 0.85 473 0.76  <0.001 HS

(t Test)
CLASS I BIMAX CLASS I DIVl
(N=39) (N=35)
Measureme Mean SD Mean SD P value
nt
Mx-Alv 10.2 0.8 9.92 0.91 0.019S
Md-Alv 10.68 1.11 11.20 1.85 0.058 NS
Ul-pal 7.44 0.53 6.26 0.64 <0.01S
Ul-lab 2.76 0.28 3.98 0.32 <0.01S
L1-ling 4.41 0.55 5.06 0.86 <0.01S
Discussion:

Dentoalveolar compensation is a natural mechanism that helps
mask skeletal discrepancies in three-dimensional space,
assisting in the alignment of the teeth and jaws. There are two
types of compensatory mechanisms: full compensatory occlusal
development, which helps maintain normal dental relationships
despite skeletal abnormalities and insufficient compensatory
eruption, which can lead to malocclusion [22, 23]. Adult patients

with skeletal discrepancies are often treated with growth
modification, orthodontic camouflage, or orthognathic surgery,
where dentoalveolar compensation or de-compensation plays a
critical role in treatment success. Anterior dentoalveolar
compensation is vital for achieving proper orthodontic
outcomes, whether through compensation (camouflage) or
correction (decompensation) [24].
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Figure 1: Descriptive and comparative analysis of the NOO and CLASS I Bimax
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Figure 2: Descriptive and comparative analysis of the NOO and CLASS II Div 1 Group
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Figure 5: Descriptive and comparative analysis of the CLASS I BIMAX and CLASS III Group
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Figure 7: Intragroup comparison of root positions (Mandibular)

Chunduru et al. (2024) [25] found that the upper incisor's
inclination was significantly related to maxillary prognathism,
with mandibular prognathism being compensated by pro-
inclination of the inferior incisor. In this study, maxillary incisor
inclination was notably higher in Class III malocclusions, while
Class II Div 1 patients showed more retroclined maxillary
incisors compared to the NOO group, suggesting dentoalveolar
compensation. Furthermore, Mathapun and Charoemratrote
(2024) [26] observed that the upper incisor inclination was
significantly different between all three skeletal classes, with
Class II having retroclined upper incisors and Class III having
proclined upper incisors. We used the wits appraisal to measure
skeletal malocclusion, as it accounts for variability in the ANB
angle caused by maxillary and mandibular rotation. The
coordination between maxillary and mandibular growth is not
always perfect and mechanisms regulating tooth eruption and
positioning relative to the jaw bases are necessary to maintain
normal relationships between the upper and lower dental
arches. This process, known as dentoalveolar compensation, is
crucial in maintaining intermaxillary relationships across
different skeletal patterns [27]. This study evaluated the position
and inclination of the upper and lower central incisors in Class I
with bimaxillary protrusion, Class II division 1 and Class III
malocclusions, using lateral cephalograms from untreated cases
[28]. This provided a unique opportunity to assess incisor
positioning in the Naturally Occurring Optimal Occlusions
(NOO) group, which served as a foundation for developing the
six keys to normal occlusion and later contributed to the
creation of the first straight-wire appliance [28]. Our findings
revealed several differences in incisor position and inclination
across the three groups when compared to the NOO group. In
the NOO group, root positions were consistently centered, with
mandibular incisor apices situated within the alveolus and
maxillary incisor midpoints positioned in the anterior one-third
of the alveolar process. Class II Div 1 and Class III groups
exhibited similar patterns for maxillary incisors. In Class I
Bimax and Class II Div 1 groups, mandibular incisor root apices

were posteriorly located within the alveolus, with greater
incisor inclination than seen in the NOO group, indicating
dental compensations. This aligns with findings by Lagana ef al.
(2025) [29], who reported higher mandibular incisor protrusion
in Class II patients compared to Class III. Conversely, in the
Class III group, the mandibular incisor root was positioned
anteriorly within the alveolus, reflecting compensatory
mechanisms to balance sagittal discrepancies. Ma et al. (2021)
[30] found that short-faced individuals have thicker maxillary
alveolar bone, with maxillary incisor roots positioned farther
from the lingual cortex . This study's results similarly suggest
that mandibular incisors in Class I Bimax, Class II Div 1 and
Class III groups compensate for anterior-posterior skeletal
discrepancies, with labial tipping observed in Class I Bimax and
Class II Div 1 and a more upright position in Class III.

Conclusion:

Dentoalveolar compensation significantly influences incisor
position and alveolar bone relationships, often masking the true
extent of underlying skeletal malocclusion. Recognition of these
compensatory  adaptations is essential for accurate
cephalometric diagnosis and individualized orthodontic
treatment planning. Dolphin software-based cephalometric
assessment provides a reliable approach for evaluating
dentoalveolar ~compensation across different untreated
malocclusions.
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