
Angle Orthodontist, Vol 79, No 5, 2009859DOI: 10.2319/062208-325.1

Original Article

Anteroposterior and Vertical Components of Class II
division 1 and division 2 Malocclusion

Emad A. A. Al-Khateeba; Susan N. Al-Khateebb

ABSTRACT
Objective: To describe and analyze the skeletal and dental characteristics associated with Class
II division 1 (Class II/1) and Class II division 2 (Class II/2) malocclusions in the anteroposterior
and vertical dimensions.
Materials and Methods: A total of 551 lateral cephalograms were used; 293 films of Class II/1
and 258 films of Class II/2 malocclusions. Lateral cephalographs were traced and analyzed. Pa-
rameters for both malocclusions were compared with each other and with the norms calculated
for the Jordanian population in another study.
Results: The maxilla was prognathic in both malocclusions. The mandible was retrognathic in
Class II/1 and orthognathic in Class II/2. Vertically, LAFH was significantly reduced in patients
with Class II/2 compared with subjects with Class II/1 who exhibited a significantly increased
LAFH. In Class II/1, the lower incisors were proclined and the interincisal angle was reduced,
while in Class II/2 the lower incisors were at a normal inclination and the interincisal angle was
significantly increased.
Conclusions: Class II/2 may be considered as a separate entity which differs in almost all skeletal
and dental features from Class I and Class II/1. A Class II skeletal pattern and reduced interincisal
angle were common features of Class II/1 malocclusion, while a Class II skeletal pattern, in-
creased interincisal angle, and skeletal deep bite were common features of Class II/2 malocclu-
sion. (Angle Orthod. 2009;79:859–866.)
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INTRODUCTION

The dentoskeletal morphology of Class II malocclu-
sion has been analyzed in a number of cephalometric
investigations.1–5 The value of these studies is limited,
however, by several factors, including lack of a clear
definition of Class II malocclusion; the demarcation be-
tween Class II and Class I, especially in the mixed
dentition, is vague.3 Secondly, differentiation between
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Class II division 1 (Class II/1) and Class II division 2
(Class II/2) malocclusions was not fully addressed.3,6

Additionally, most of the studies had insufficient sam-
ple size. This is especially true when evaluating Class
II/2 malocclusions.4

Some studies found that the maxilla in Class II/1
patients was more protrusive, and the mandible was
normal in size and position.6 Other studies found that
the maxilla was in a normal position in relation to the
cranial base while the mandible was retrusive.1–3 Oth-
ers found that the Class II skeletal pattern in Class
II/1 patients is due to both maxillary protrusion and
mandibular retrusion.4,7

In Class II/2 malocclusion, most of the studies found
that the maxillary anteroposterior position is similar to
that in Class I or Class II/1 subjects.8–10 Few studies
indicated a more prognathic position of the maxilla,11,12

while Ballard13 reported a retrognathic maxilla.
The Class II/1 incisal relationship was found in as-

sociation with a range of vertical skeletal patterns.4,7

Some studies reported an increased lower facial
height,14,15 while other studies found that the lower fa-
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Table 1. Age and Gender Distribution of the Investigated Sample

n Mean, Years SD Age Range, Years

Class II, division 1

Female 156 16.1 1.7 11.0–29.0
Male 137 16.5 1.8 11.5–28.0
Total 293 16.3 1.8 11.0–29.0

Class II, division 2

Female 148 16.2 1.6 10.5–32.0
Male 110 15.8 1.9 12.0–27.0
Total 258 15.9 1.8 10.5–32.0

Figure 1. Cephalometric landmarks: sella (S), nasion (N), A point,
B point, anterior nasal spine (ANS), posterior nasal spine (PNS),
pogonion (Pog), gnathion (Gn), menton (Me), gonion (Go), articulare
(Ar), condylon (Co), basion (Ba), porion (Po), ptergomaxillary fissure
(PTM), orbitale (Or), upper incisor apex (UIA), upper incisor crown
tip (UIE), lower incisor apex (LIA), and lower incisor crown tip (LIE).

cial height was significantly reduced.4,11 Class II/2 mal-
occlusion is usually associated with an increased pos-
terior facial height,16,17 a reduced mandibular plane an-
gle,9,12,14 a reduced anterior facial height, and a more
horizontal growth vector.13,14,18

This retrospective study was conducted to investi-
gate the anteroposterior and vertical components of
Class II/1 and Class II/2 malocclusions in a Jordanian
population sample using lateral cephalograms to com-
pare the two groups together. The distribution of indi-
viduals within each of the cephalometric variables in
Class II/1 and Class II/2 was compared with the nor-
mal values of the Jordanian population.

MATERIALS AND METHODS

Five hundred fifty-one lateral cephalograms were
collected from the orthodontic department at the Den-
tal Teaching Center of Jordan University of Science
and Technology and from two private practices. From
the total of the lateral cephalograms, 293 radiographs
were for patients with Class II/1 malocclusion and 258
films were for patients with Class II/2 malocclusion. All
subjects were diagnosed clinically as having Class
II/1 or Class II/2 malocclusion, according to the British
Standards Institute Classification of malocclusion.19

(Class II/1 and Class II/2 malocclusions are defined
as: the incisal relationship in which the lower incisor
edges lie posterior to the cingulum plateau of the up-
per central incisors with the upper incisors being pro-
clined or retroclined, respectively).

Patients’ records and study casts were checked, all
selected subjects were healthy Jordanians, had no
history of orthodontic treatment, no crowns or bridges,
and no previous extractions. They all had full sets of
permanent dentition. Age and gender distributions of
the subjects are summarized in Table 1.

The cephalographs were divided into two groups;
Class II/1 as group 1 and Class II/2 as group 2. To
avoid the effect of magnification of different x-ray ma-
chines, only angular and proportional measurements
were considered. Cephalometric landmarks were
marked on each cephalogram by the same investiga-

tor in a darkened room in random order. Twenty land-
marks were identified (Figure 1).

The lateral cephalometric films were scanned (HP
Scanjet G4050, Hewlett-Packard Company, Palo Alto,
Calif) and traced by the same investigator using Vis-
tadent AT software (GAC International Inc, Bohemia,
NY). After digitizing the cephalometric landmarks, all
cephalometric parameters were measured by the soft-
ware (Figure 2a,b).

The patients were further divided into two subgroups
within each malocclusion group according to age: be-
low 14 years of age and above 14 years. Ninety-two
subjects (31.4%). Ninety-two subjects (31.4%) in
group 1, and 111 subjects (43%) in group 2 were be-
low 14 years of age.

Statistical Analysis

The mean and standard deviation for each variable
were calculated using the Statistical Package for So-
cial Sciences (SPSS, Version 15.0 Inc, Chicago, Ill)
for Windows. Comparisons between group 1 and
group 2 for all measured parameters were made using
independent Student’s t-test. Within each group of
malocclusion, the effect of gender and age was eval-
uated by using independent t-test.
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Figure 2. Cephalometric parameters: (a) anteroposterior variables: SNA, SNB, ANB, SNPog, facial angle, angle of convexity, Y-axis angle;
(b) vertical variables: lower anterior facial height ratio, posterior anterior facial height ratio, gonial angle, SN-mandibular plane angle, MM angle;
(c) dentoskeletal and dental variables: Li-Mp, Ui-Max, interincisal angle, saddle angle.

Table 2. Method Error

Variable Method Error

SNA (�) 0.72
SNB (�) 0.54
ANB (�) 0.71
SNPog (�) 0.85
Facial angle (�) 0.77
Facial convexity (�) 0.77
Y-axis (�) 0.99
LAFH ratio (%) 1.03
Posterior/anterior FH ratio (%) 1.11
FM angle (�) 0.80
Gonial angle (�) 1.28
SN-mandibular plane (�) 0.86
MM angle (�) 0.71
Saddle angle (�) 0.95
Li-Mand (�) 0.73
Ui-Max (�) 0.99
Interincisal angle (�) 1.13

The means of the variables (SNA, SNB, ANB, MM,
and interincisal angles) were then compared by inde-
pendent t-test with the norms for the Jordanian pop-
ulation published by Hamdan and Rock.20 The distri-
bution of subjects was counted in each of the main
anteroposterior and vertical parameters. The percent-
ages of the subjects within normal limits and above
and below one standard deviation were calculated.

Method Error

To determine the method error in the present study,
30 films were retraced by the same examiner after 1
month. The method error was calculated using Dahl-
berg’s21 double determination formula. Results are
summarized in Table 2. The error ranged from 0.54�
to 1.28�.

RESULTS

Differences Between Male and Female Subjects

The mean and standard deviation of each variable for
male and female subjects were calculated in each group
(Table 3). No statistically significant differences were
found between male and female subjects in the two
groups except for Li-Mand in group 1. Lower incisors
were more proclined in male than in female subjects (P
� .05). Since no differences were found between male

and female subjects in most variables, the data for male
and female subjects were pooled together.

Differences Between Age Groups

The mean and standard deviation of each variable
for the two age subgroups within each malocclusion
are shown in Table 4. Significant differences were
found between the two age subgroups in Class II/1
regarding the SNB and facial angles. Both angles were
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Table 3. Mean and Standard Deviation of All Variables for Male and Female Subjects and the Total in Each Group

Variable

Class II Division 1

Male Female Total

Class II Division 2

Male Female Total

SNA (�) 82.1 � 3.6 81.9 � 3.3 82.1 � 3.4 82.2 � 4.5 82.7 � 3.5 82.5 � 3.9
SNB (�) 76.0 � 2.9 75.7 � 2.8 75.9 � 2.9 76.7 � 3.6 77.1 � 3.0 77.0 � 3.3
ANB (�) 6.2 � 1.9 6.2 � 1.8 6.2 � 1.8 5.6 � 2.0 5.6 � 2.0 5.6 � 2.0
SNPog (�) 76.3 � 3.2 76.0 � 2.9 76.2 � 3.0 78.8 � 4.1 83.6 � 6.7 81.6 � 4.6
Facial angle (�) 84.9 � 3.0 84.4 � 6.2 84.6 � 4.9 85.3 � 3.4 85.5 � 3.5 85.4 � 3.4
Facial convexity (�) 11.9 � 4.9 12.0 � 4.5 12.0 � 4.7 8.8 � 4.9 9.5 � 4.5 9.2 � 4.7
Y-axis (�) 61.2 � 4.5 61.7 � 6.0 61.4 � 5.4 60.1 � 4.4 59.8 � 4.4 60.1 � 4.4
LAFH ratio (%) 56.5 � 4.2 56.7 � 4.6 56.6 � 4.4 55.6 � 4.6 54.3 � 6.5 54.9 � 5.8
Posterior/anterior FH ratio (%) 62.0 � 4.0 62.0 � 4.0 62.0 � 4.0 68.0 � 7.0 67.0 � 5.0 68.0 � 6.0
FM angle (�) 25.9 � 4.6 25.9 � 4.8 25.9 � 4.7 21.5 � 4.9 23.1 � 7.6 22.3 � 6.3
Gonial angle (�) 124.8 � 6.3 125.0 � 8.6 124.9 � 7.6 118.3 � 7.6 118.3 � 7.7 118.3 � 7.6
SN-mandibular plane (�) 33.5 � 6.1 34.0 � 5.5 33.8 � 5.8 27.6 � 5.3 28.3 � 5.6 28.0 � 5.5
MM angle (�) 27.3 � 4.6 27.5 � 4.6 27.4 � 4.6 21.3 � 4.1 21.9 � 4.7 21.7 � 4.4
Saddle angle (�) 125.0 � 6.4 125.3 � 5.8 125.2 � 6.1 122.0 � 7.7 120.4 � 11.4 121.1 � 10.0
Li-Mand (�) 102.4 � 9.7* 99.5 � 9.7* 100.9 � 9.8 94.8 � 8.3 95.0 � 7.1 94.9 � 7.6
Ui-Max (�) 118.1 � 5.4 117.5 � 5.5 117.8 � 5.5 98.5 � 6.1 98.7 � 5.5 98.6 � 5.8
Interincisal angle (�) 114.9 � 8.6 116.1 � 13.4 115.5 � 11.4 142.4 � 14.3 143.7 � 9.1 143.2 � 11.6

* Significant difference between male and female subjects; P � .05.

Table 4. Mean and Standard Deviation for Each Measurement in the Age Subgroups in Class II/1 and Class II/2

Variable

Class II/1 (Mean � SD)

Age �14 y
N � 92

Age �14 y
N � 201

Class II/2 (Mean � SD)

Age �14 y
N � 111

Age �14 y
N � 147

SNA (�) 82.5 � 3.4 81.9 � 3.4 82.9 � 3.4 82.2 � 4.2
SNB (�) 76.4 � 3.0* 75.6 � 2.8* 76.5 � 7.4 76.9 � 3.3
ANB (�) 6.0 � 1.8 6.3 � 1.8 5.7 � 1.8 5.6 � 2.1
SNPog (�) 76.7 � 3.2* 75.9 � 2.9* 78.2 � 3.9 78.9 � 3.7
Facial angle (�) 84.3 � 7.1 84.8 � 3.4 85.4 � 3.3 85.3 � 3.6
Facial convexity (�) 11.8 � 4.7 12.1 � 4.7 9.4 � 4.7 9.0 � 4.6
Y-axis (�) 61.9 � 6.4 61.2 � 4.8 59.9 � 4.0 60.3 � 4.7
LAFH ratio (%) 56.9 � 4.2 56.9 � 4.2 54.3 � 7.0 55.4 � 4.7
Posterior/anterior FH ratio (%) 62.1 � 4.6 62.0 � 4.4 67.0 � 6.6 68.0 � 4.9
FM angle (�) 25.6 � 4.7 26.0 � 4.5 22.4 � 5.1 22.3 � 7.6
Gonial angle (�) 125.0 � 9.8 124.9 � 6.2 118.1 � 8.0 118.3 � 7.3
SN-mandibular plane (�) 33.1 � 5.6 34.1 � 5.8 28.3 � 5.3 27.7 � 5.6
MM angle (�) 27.4 � 4.9 27.4 � 4.4 21.9 � 4.4 21.4 � 4.5
Saddle angle (�) 124.7 � 6.1* 125.4 � 6.1* 121.4 � 7.1 120.9 � 11.9
Li-Mand (�) 101.6 � 12.1 100.6 � 8.4 95.0 � 7.3 94.9 � 8.0
Ui-Max (�) 117.5 � 5.8 117.9 � 5.3 98.2 � 5.6 98.9 � 5.9
Interincisal angle (�) 114.9 � 13.9 115.8 � 9.9 143.4 � 9.2 143.1 � 13.2

* P � .05 , ** P � .01, *** P � .001.

larger in the younger group (P � .05). In the Class
II/2 group, no significant differences were found.

Differences Between Class II (Division 1 and 2)
and Normal Values of Jordanians (Class I)

The mean and standard deviation for cephalometric
variables of Class I occlusion, as reported by Hamdan
and Rock,20 for group 1 and group 2 are shown in
Table 5. The significant differences between the two
groups and Class I are noted in the table.

The SNA, ANB, MM, and Li-Mp angles in group 1
were significantly larger when compared with Class I

occlusion, while the SNB angle was significantly small-
er (P � .05). In group 2, the SNA, ANB, and interin-
cisal angles were significantly larger when compared
with Class I occlusion (P � .05). The MM angle was
significantly smaller in group 2 (P � .05). No signifi-
cant difference was found between the data published
for Class I and group 2 for the SNB angle.

The Distribution of Individuals Within Each
Variable in Group 1 and Group 2

The percentages of subjects in the Class II/1 and
Class II/2 groups within the normal range and those
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Table 5. Comparisons Between Means (� Standard Deviation) of
the Measured Variables in Class I (from Hamdan and Rock20) and
Their Corresponding Variables in Class II/1 and Class II/2 Malocclu-
sions (From This Study)

Variable
Class I
n � 65

Class II
Division 1
n � 293

Class II
Division 2
n � 258

SNA (�) 80.7 � 3.67 82.1 � 3.4* 82.5 � 3.9*
SNB (�) 77.7 � 3.19 75.9 � 2.9* 77.0 � 3.3
ANB (�) 3.0 � 1.96 6.2 � 1.8* 5.6 � 2.0*
MM angle (�) 25.5 � 5.28 27.4 � 4.6* 21.7 � 4.4*
Li-Mand (�) 95.9 � 5.06 100.9 � 9.8* 94.9 � 7.6
Interincisal

angle (�) 127.5 � 7.93 115.5 � 11.4* 143.2 � 11.6*

* P � .05.

Table 7. Distribution of Individuals Within Each Variable in the
Class II/2 Group

Variable

Class 1 Values
� SD

(from Hamdan
and Rock20)

Subjects
Within the
Range of
1 SD, %

Subjects
Above

1 SD, %

Subjects
Below

1 SD, %

SNA (�) 80.7 � 3.67 69.8 26.7 3.5
SNB (�) 77.7 � 3.19 65.5 12.0 22.5
ANB (�) 3.0 � 1.96 24.0 75.6 —
MM angle (�) 25.5 � 5.28 56.6 5.0 38.4
Li-Mand (�) 95.9 � 5.06 44.9 22.9 32.2
Interincisal

angle (�) 127.5 � 7.93 21.0 77.9 —

Table 6. Distribution of Individuals Within Each Variable in the
Class II/1 Group

Variable

Class 1 Value
� SD

(from Hamdan
and Rock20)

Subjects
Within the
Range of
1 SD, %

Subjects
Above

1 SD, %

Subjects
Below

1 SD, %

SNA (�) 80.7 � 3.67 65.8 24.6 9.6
SNB (�) 77.7 � 3.19 61.1 6.1 32.8
ANB (�) 3.0 � 1.96 19.0 81.0 —
MM angle (�) 25.5 � 5.28 71.7 21.5 6.8
Li-Mand (�) 95.9 � 5.06 48.9 47.1 4.0
Interincisal

angle (�) 127.5 � 7.93 30.3 3.8 65.9

above the norm plus one standard deviation and those
below the norm minus one standard deviation are
shown in Table 6, Figure 3 and Table 7, Figure 4,
respectively. Of the subjects, 80% and 75.6% had a
Class II skeletal pattern in Class II/1 and Class II/2,
respectively.

Comparison Between Group 1 and Group 2

The mean and standard deviation of all the variables
measured in Class II/1 and Class II/2 are shown in
Table 8. Except for the SNA angle, significant differ-
ences were found in all investigated angular measure-
ments between the two groups. The P values are
shown in Table 8 for all variables.

DISCUSSION

In this study, it was intended to investigate the skel-
etal and dentoskeletal features of Class II/1 and Class
II/2 malocclusions in both genders in a sample of the
Jordanian population. The large sample used in this
study forced a wide age range (included growing sub-
jects) which necessitated splitting the sample into two
age groups. The SNB and facial angles were smaller
in the older group in Class II/1. Although small differ-
ences existed, they were statistically significant. This

result was in agreement with Dibbets22 and Kerr and
Hirst23 who stated that differences in mandibular size
between Angle classes emerge later during develop-
ment and become more defined in adult samples.

Several cephalometric parameters describing Class
II/1 and Class II/2 were compared with the Jordanian
norms published by Hamdan and Rock20; variables
that were not reported were not further elaborated. A
wider age range was used in our study than that of
Hamdan and Rock. Since no other data were pub-
lished on Jordanians and, since a few differences
were found in our study between different age groups,
the comparison was made nevertheless.

Differences Between Class II (Division 1 and 2)
and Class I Anteroposterior Skeletal Parameters

No significant difference was found between the two
malocclusions in SNA. The mean of the SNA angle in
group 1 and group 2 was significantly increased, in-
dicating a prognathic maxilla in both groups. When the
distribution of subjects was calculated, about two
thirds of the subjects were within the normal range of
SNA, and one quarter had the SNA angle greater than
one standard deviation in both groups indicating a
prognathic maxilla. Only few subjects had a decreased
SNA angle reflecting a retrognathic maxilla. The fre-
quency of retruded maxilla in Class II/1 was slightly
higher than that in Class II/2.

A number of previous studies reported that maxillary
protrusion is a dominant feature of Class II malocclu-
sion,4,16 while some studies reported a normal position
of the maxilla.24

The mean of the SNB angle for the Class II/1 group
was significantly less than that for Class I and Class
II/2 indicating a retrognathic mandible in group 1.
Group 2 exhibited a normal position of the mandible.
A higher frequency of subjects with mandibular retro-
gnathism was found in group 1 than in group 2.

Previous studies1,5 indicated that mandibular retru-
sion is a common characteristic of Class II/1. In Class
II/2 the mean SNB angle was normal. This finding was
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Figure 3. The distribution of individuals within each variable studied in the Class II division 1 group.

Figure 4. The distribution of individuals within each variable studied in the Class II division 2 group.

in disagreement with some previous studies4,16,24 that
indicated a retrognathic mandible in Class II/2 maloc-
clusion.

The mean ANB angle for group 1 and group 2 was
significantly increased compared with Class I, indicat-
ing a Class II skeletal pattern. Although the ANB angle
was significantly larger in group 1 than in group 2, the
difference between the two groups was smaller than
the error of measurement rendering this difference
less reliable.

The majority of patients in both groups had a Class
II skeletal pattern. Several studies have reported a
Class II skeletal pattern in patients with a Class II in-
cisor relationship.14,25

The chin was more prominent in group 2 compared
with group 1 as indicated by the SNPog angle, a find-
ing which was reported by several studies.4,15 The chin
prominence might be attributed to the more prognathic
mandible in Class II/2 or to a normal development of
the base of mandible which is not restrained by the
effect of retroclined upper incisors.26

Both the facial angle and the Y-axis angle in group
2 were significantly lower than in group 1 indicating a
more prognathic mandible in Class II/2 malocclusion.

Vertical Skeletal Parameters

The mean MM angle in Class II/1 was significantly
increased with a wide range of vertical skeletal pat-

terns. This finding was in agreement with several stud-
ies.7,25,27

In Class II/2, the MM angle was significantly reduced
compared with Class I. More than 35% of individuals
had a reduced MM angle. Previous studies reported
that Class II/2 is usually associated with a reduced
anterior facial height and a horizontal growth vector,
which are indications of an anterior growth rotation and
a skeletal deep bite in these individuals.4,14,24

When the other vertical parameters between group
1 and group 2 were compared, the posterior to anterior
lower facial height ratio was significantly higher in the
Class II/2 group compared with that of the Class II/1
group. A review of the literature reveals wide agree-
ment with this finding.14,16,17

The gonial angle is highly correlated with the MM
angle.3 The results of our study were in agreement
with Blair11 who found a more acute gonial angle in
Class II/2 in comparison with Class II/1, indicating a
more flat mandibular plane in individuals with Class
II/2.

The saddle angle was more obtuse in group 1 com-
pared with group 2. A more obtuse angle may be in-
dicative of a more severe Class II skeletal pattern.28

Dental Parameters

There is a general agreement in the literature on the
dentoalveolar cephalometric characteristics of Class
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Table 8. Mean and Standard Deviation for Each Measurement in
the Two Groups

Variable

Class II
Division 1

(Mean � SD)

Class II
Division 2

(Mean � SD) Difference

SNA (�) 82.1 � 3.4 82.5 � 3.9 0.4
SNB (�) 75.9 � 2.9 77.0 � 3.3 1.1***
ANB (�) 6.2 � 1.8 5.6 � 2.0 0.6***
SNPog (�) 76.2 � 3.0 81.2 � 5.4 5.0
Facial angle (�) 84.6 � 4.9 85.4 � 3.4 0.8*
Facial convexity (�) 12.0 � 4.7 9.2 � 4.7 2.8***
Y-axis (�) 61.4 � 5.4 60.1 � 4.4 1.3**
LAFH ratio (%) 56.6 � 4.4 54.9 � 5.8 1.7***
Posterior/anterior

FH ratio (%) 62.0 � 4.0 68.0 � 6.0 6.0***
FM angle (�) 25.9 � 4.7 22.4 � 6.6 3.5***
Gonial angle (�) 124.9 � 7.6 118.3 � 7.6 6.6***
SN-mandibular

plane (�) 33.8 � 5.8 28.0 � 5.5 5.8***
MM angle (�) 27.4 � 4.6 21.7 � 4.4 5.7***
Saddle angle (�) 125.2 � 6.1 121.1 � 10.0 4.1***
Li-Mand (�) 100.9 � 9.8 94.9 � 7.6 6.0***
Ui-Max (�) 117.8 � 5.5 98.6 � 5.8 19.2***
Interincisal

angle (�) 115.5 � 11.4 143.2 � 11.6 27.7***

* P � .05 , ** P � .01, *** P � .001.

II/1 and II/2 malocclusions. As expected, and accord-
ing to the definitions and Angle’s original description29

of Class II/2 malocclusion, compared to Class II/1, the
upper incisors are more retroclined in Class II/2.

The lower incisors were proclined in group 1. A high
percentage of subjects (47%) had proclined lower in-
cisors. The incisor proclination might be attributed to
dentoalveolar compensation in response to mandibu-
lar retrusion.30,31 On the other hand, a few previous
studies reported a normal inclination7 of the mandib-
ular incisors in Class II/1.

In Class II/2, the lower incisors exhibited a normal
inclination to the mandibular plane. Some studies re-
ported similar results.4 A high percentage (45%) of in-
dividuals in the Class II/2 group had a normal incli-
nation of lower incisors to the mandibular plane, about
one third of subjects had them retroclined, and less
than one quarter of them had proclined lower incisors.

The interincisal angle was significantly increased in
most of the subjects in the Class II/2 group. This is in
agreement with previous studies which described an
obtuse interincisal angle in Class II/2 individuals due
to the retroclined upper incisors.8,10,13

In Class II/1, the interincisal angle was significantly
reduced in most of the subjects due to the proclined
upper and lower incisors in this malocclusion, a finding
that agrees with previous studies.32

All results in this study that contradict results of
some previous studies might be attributed to ethnic

background, age, and size of the studied sample or
due to the use of different reference lines.

CONCLUSIONS

• Class II/1 and Class II/2 can occur with a variety of
skeletal and dental components in the anteroposte-
rior and vertical dimensions.

• Class II/2 differs in almost all of the cephalometric
features from Class II/1 in the anteroposterior and
vertical dimensions.

• Class II/2 should be considered as a separate entity,
which differs in almost all of its skeletal and dental
features from Class I and Class II/1.

• Class II skeletal pattern and reduced interincisal an-
gle were common features of Class II/1 malocclusion
while Class II skeletal pattern, increased interincisal
angle, and skeletal deep bite were common features
of Class II/2 malocclusion.

ACKNOWLEDGMENTS

This study was supported by a grant from the Deanship of
Scientific Research at Jordan University of Science and Tech-
nology. The data in this paper are taken from the master’s thesis
of Dr Emad Al-Khateeb as a part of the requirements for the
Master’s degree.

REFERENCES

1. Craig CE. The skeletal patterns characteristic of Class I and
Class II, Division 1 malocclusions in norma lateralis. Angle
Orthod. 1951;21:44–56.

2. Hitchcock HP. A cephalometric description of Class II divi-
sion 1 malocclusion. Am J Orthod. 1973;63:414–423.

3. McNamara JA Jr. Components of Class II malocclusion in
children 8–10 years of age. Angle Orthod. 1981;51:177–
202.

4. Pancherz H, Zieber K, Hoyer B. Cephalometric character-
istics of Class II division 1 and Class II division 2 malocclu-
sions: a comparative study in children. Angle Orthod. 1997;
67:111–120.

5. Gilmore WA. Morphology of the adult mandible in Class II
division 1 malocclusion and in excellent occlusion. Angle
Orthod. 1952;20:137–146.

6. Rosenblum RE. Class II malocclusion: mandibular retrusion
or maxillary protrusion? Angle Orthod. 1995;65:49–62.

7. Henry RG. A classification of Class II division 1 malocclu-
sion. Angle Orthod. 1957;27:83–92.

8. Mills JRE. The problem of overbite in Class II division 2
malocclusion. Br J Orthod. 1973;1:34–48.

9. Houston WJB. A cephalometric analysis of Angle Class II
division 2 in the mixed dentition. Dent Pract. 1967;17:372–
376.

10. Ingervall B, Lennartson B. Cranial morphology and dental
arch dimensions in children with Angle Class II division 2
malocclusion. Odontol Revy. 1973;24:149–160.

11. Blair ES. A cephalometric roentgenographic appraisal of the
skeletal morphology of Class I, Class II division 1, and Class
II division 2 malocclusions. Angle Orthod. 1954;24:106–119.

12. Hedges RB. A cephalometric evaluation of Class II division
2. Angle Orthod. 1958;28:191–197.

D
ow

nloaded from
 https://prim

e-pdf-w
aterm

ark.prim
e-prod.pubfactory.com

/ at 2025-05-13 via free access



866 AL-KHATEEB, AL-KHATEEB

Angle Orthodontist, Vol 79, No 5, 2009

13. Ballard CF. Morphology and treatment of Class II division 2
occlusions. Trans Eur Orthod Soc Rep. 1956;20:44–54.

14. Wallis SF. Integration of certain variants of the facial skel-
eton in Class II division 2 malocclusion. Angle Orthod. 1963;
33:60–67.

15. Isik F, Nalbantgil D, Sayinsu K, Arun T. A comparative study
of cephalometric and arch width characteristics of Class II
division 1 and division 2 malocclusions. Eur J Orthod. 2006;
28:179–183.

16. Renfroe EW. A study of the facial patterns associated with
Class I, Class II division 1 and Class II division 2 malocclu-
sions. Angle Orthod. 1948;19:12–15.

17. Dibbets JMH. Mandibular rotation and enlargement. Am J
Orthod. 1990;98:29–32.

18. Hitchcock HP. A cephalometric distinction of Class II divi-
sion 2 malocclusion. Am J Orthod. 1976;69:123–130.

19. British Standards Institute. Glossary of Dental Terms. BS
4492. London, UK: BSI; 1983.

20. Hamdan AM, Rock WP. Cephalometric norms in an Arabic
population. J Orthod. 2001;28:297–300.

21. Dahlberg G. Statistical methods for medical and biological
students. London: George Allen & Unwin. 1940;122–132.

22. Dibbets JMH. Morphological associations between the An-
gle classes. Eur J Orthod. 1996;18:111–118.

23. Kerr WJS, Hirst D. Craniofacial characteristics of subjects
with normal and postnormal occlusions—a longitudinal
study. Am J Orthod Dentofacial Orthop. 1987;92:207–212.

24. Karlsen AT, Krogstad O. Morphology and growth in convex
profile facial patterns: a longitudinal study. Angle Orthod.
1999;69:334–344.

25. Altemus LA. Horizontal and vertical dentofacial relationships
in normal and Class II division 1 malocclusion in girls 11–
15 years. Angle Orthod. 1955;25:120–137.

26. Arvystas MG. Nonextraction treatment of severe Class II
division 2 malocclusions. Part 1. Am J Orthod. 1990;97:
510–521.

27. Hunter WS. The vertical dimension of the face and skele-
todental retrognathism. Am J Orthod. 1967;53:586–595.

28. Bjork A. Cranial base development. Am J Orthod. 1955;41:
198–225.

29. Angle EH. Classification of malocclusion. Dental Cosmos.
1899;41:248–264.

30. Gould MSE, Picton DCA. A study of pressures exerted by
the lips and cheeks on the teeth of subjects with Angle’s
Class II division 1, Class II division 2 and Class II maloc-
clusions compared with those of subjects with normal oc-
clusions. Arch Oral Biol. 1968;13:527–541.

31. Janson T, Ingervall B. Relationship between lip strength and
lip function in posture and chewing. Eur J Orthod. 1982;4:
45–53.

32. Karlsen AT. Craniofacial morphology in children with Angle
Class II division 1 with and without deep bite. Angle Orthod.
1994;64:437–446.

D
ow

nloaded from
 https://prim

e-pdf-w
aterm

ark.prim
e-prod.pubfactory.com

/ at 2025-05-13 via free access


