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SUMMARY

Class II division 1 malocclusion represents the most common skeletal discrepancy which orth-
odontists see in daily practice. The understanding of the morphology is a key element in planning
dentofacial orthopedic treatment for this type of malocclusion. The purpose of the present study was
to examine prepubertal children with Class II division 1 malocclusion and to evaluate maxillary and
mandibular skeletal positions in comparison with normal growth standards by means of cephalomet-
ric measurements used by clinical practitioners. For the study casts and cephalograms of 86 con-
secutive patients with Class II division 1 malocclusion were used. The Class II division 1 malocclu-
sion demonstrates broad variation in its skeletal and dental morphology. The retrognathic mandible
(60%), maxillary prognathism (55.8%) and reduce vertical skeletal jaw relationship is the most com-
mon characteristic of Class II division1 malocclusion.

The optimal correction of the anteroposterior and vertical dental and skeletal discrepancies
could be designed on the base of individual diagnosis for every Class II division 1 patient.
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INTRODUCTION

Class II division 1 malocclusion represents the most
common skeletal discrepancy which orthodontists see in
daily practice. The understanding of the morphology is a
key element in planning dentofacial orthopedic treatment
for this type of malocclusion (1). Clinically widely accepted
term “skeletal Class II” does not specify whether the man-
dible is retruded in relation to the maxilla, or whether the
maxilla is protruded in relation to the mandible. The find-
ings from the literature review are still inconclusive regard-
ing the dentofacial characteristics of Class II division 1.
The opinions of leading orthodontic researchers are con-
troversial. McNamara (2) concluded that mandibular skel-
etal retrusion was the most common single characteristic
of the Class II sample, whereas maxillary skeletal protru-
sion was not common finding. In contrast, Rothstein (3)
stated that, “The mandible was most often within the range
of normal for size, form and positional characteristics”.
Rosenblum (4) found that 56,6% of subjects with Class II
malocclusion had maxillary protrusion and only 26.7% had
mandibular retrusion. Bishara (5) reported that maxilla is
positioned normally. There are some reports stating that

maxilla in this malocclusion is even in a retrognathic posi-
tion (6).

The other problem with the radiological evaluation of
skeletal pattern in a Class II Division 1 malocclusion is
selection of normal sample (control group). It is difficult to
select truly equivalent control group from Class 1 normal
growing individuals who do not need treatment, at least
for ethical considerations. The normative longitudinal
growth records are suitable alternative.

Some criticism from ordinary clinicians is addressed
to contemporary research because of usage of very so-
phisticated cephalometric and statistical analyses, which
has very little with everyday orthodontic practice.

The purpose of the present study was to examine prepu-
bertal children with Class II division 1 malocclusion and to
evaluate maxillary and mandibular skeletal positions in com-
parison with normal growth standards by means of cephalo-
metric measurements used in everyday clinical practice.

MATERIAL AND METHOD

For the study casts and cephalograms of 86 consecu-
tive patients were used (49 girls and 37 boys). All the par-
ticipants were aged between 9 and 12 years with no orth-
odontic treatment at the time of study.

The criteria for inclusion of a given patient into this
study were the existance of :
• the Class II division 1 dental type: distal molar and

canine occlusion of at least ½ premolar width;
• overjet >4.0 mm, protrusion of the maxillary incisors;
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Fig. 2. Distribution of the SNA angle in percent in the Class II
division 1 sample

Fig. 4. Distribution of the ANB angle in percent in the Class II
division 1 sample.

Fig. 3. Distribution of the SNB angle in percent in the Class II
division 1 sample

Fig. 1. Points and planes used in the cephalometric analysis
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• Class II skeletal type, ANB angle >4º;
• Occlusal development – late mixed or early perma

nent dentition.
The cephalograms were taken in centric occlusion un-

der standard conditions (constant film-focus distance of
1.50 m; object-film distance 0.15 m). The decisive structures
of all cephalograms were traced by one of the authors with
the pencil on acetate foil and all necessary reference points
were marked. The radiographs were traced in random order
to reduce bias. A sliding calliper was used to measure dis-
tances between reference points to a nearest half millimetre.
Angular measurements were made to the nearest degree,
using a protractor. When there were two images of a struc-
ture, the reference point was placed at the midpoint between
the images. The correction was made for enlargement of the
radiographs (approximately 8.2%) in the median plane to
adjust all linear measurements to natural size. Cephalomet-

ric analysis comprised the 10 variables: SNA, SNB, ANB,
Wits appraisal, mandibular plane angle to cranial base (SN/
Man), mandibular plane angle to maxillary plane (Max/Man),
maxillary incisor angle to maxillary plane (Ui/Max), mandibu-
lar incisor angle to mandibular plane (Li/Man), overjet and
overbite. The points and planes used in the cephalometric
analysis shown in Figure 1.

To evaluate maxillary and mandibular skeletal as well
as dental  positions in comparison with normal growth
standards, the normative data published by Bhatia and
Leighton (7) derived from London school children were
used. The normative data were matched for age and gen-
der.

The following values were calculated for every single
variable: mean, standard deviation (SD), minimum and maxi-
mum. All mean values of Class II division 1 malocclusion
patients were compared with the means of age and gender
matched normative data. Intra-observer method error was
analyzed using a method suggested by Bland and Altman
(8). The reliability of the method was tested by tracing and
measuring 20 randomly selected lateral cephalograms twice.
The estimated error between the measurements was calcu-
lated using the formula:



Stomatologija, Baltic Dental and Maxillofacial Journal, 2006, Vol. 8., No. 1. 5

ME = ∑ (d1-d2 )2/2 (n-1) 

Where d1 – first measurement, d2 – second measure-
ment; N – number of patients.

The measurement errors were very small. The error of
measurement given in ±2SD of the differences between
the repeated measurements ranged between ±0.12 and ±1.04
degrees for angular and between ±0.15 and ±0.84  mm for
linear measurements. These errors were deemed to have
insignificant effect on reliability of the results.

RESULTS

Cephalometric measurements of Class II division 1
malocclusion patients as well as normative data of the
matched control group given in the Table. The distribu-
tions in percent of all variables of Class II division 1 maloc-
clusion group around the mean value ± standard deviation
of normative data are presented in Figures 2 to 11.

The position of maxilla relative to cranial base structures
was determined by SNA angle. All values ranged between
75.0° and 89.0°. In 8 % of the sample this angle was less than

77.0° and in 55.8% it was greater than 81.0°.The rest part of
the group was in the average range of the Class I (Figure 2).

The sagittal position of mandible was evaluated by mea-
suring the SNB angle. All SNB angle values ranged between
69.0° and 84.0° for Class II division 1 patients.  In 60 % of the
cases the SNB was less than Class I mean value and in the
31.4% it was in the average range. In 8.6%  SNB angle value
exceeded average range of the control group (Figure 3).

Relationship of skeletal maxilla to mandible of all 86
patients demonstrated increased ANB angle compare to the
mean of control group (Figure 4). The Wits appraisal value
for the majority of Class II division 1 representatives (80.2%)
was remarkably greater than in the group of Class I patients,
respectively the average values 4.3 and 1.9 mm (Figure 5).

The vertical skeletal jaw relationship was assessed
by two angles. Mandibular plane to cranial base (SN/Man)
angle was smaller for 61.6%, bigger for 23.3% of the pa-
tients when compare to the control group (Figure 6). Man-
dibular plane to maxillary plane (Max/Man) angle also was
reduced for 53.4% of patients, increased for 30.0% and the
remaining was in the average range, when compare to the
mean of normative data (Figure 7).

The dental component of Class II division 1 maloc-

Fig. 5. Distribution of the Wits appraisal in percent in the Class II
division 1 sample.

Fig. 6. Distribution of the SN/Man  angle in percent in the Class II
division 1 sample

Fig. 7. Distribution of the Max/Man angle in percent in the Class
II division 1 sample
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Fig. 8. Distribution of the Ui/Max  angle in percent in the Class II
division 1 sample
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clusion was evaluated by assessing position of upper and
lower incisors to their jaw basis and by measuring overjet
and overbite. Increased maxillary incisor inclination (Ui/
Max) comparatively to Class I mean ± SD value was regis-
tered for 51.2% of the patients (Figure 8). The remaining
cases were in the average range or even slightly retroclined.
The mandibular incisor inclination angle (Li/Man) on aver-
age, was remarkably greater than the mean of the control
group and ranged between 80.0° and 115.5°. The lower
incisor proclined more than the mean ± SD value of the
control group was registered in 81.4% of Class II division
1 malocclusion cases (Figure 9). The overjet was increased
in 95.3% (Figure 10) and overbite in 76.7% (Figure 11) of
the patients with Class II division 1 malocclusion.

The summary of distribution in percent for all vari-
ables of individuals with Class II division 1 malocclusion
below and above the mean ± standard deviation value of
normative data presented in the Figure 12.

DISCUSSION

Class II division 1 malocclusion incorporates many
variations of dental, skeletal and functional components that

can significantly influence the treatment plan (9). Treatment
approach including extraoral traction, expansion appliances,
extraction procedures and functional jaw orthopedic should
correspond to the true aetiology (10). Correction of the an-
teroposterior and vertical dental and skeletal discrepancies
usually is recommended in the late mixed dentition by tak-
ing advantage of the patient’s growth potential. These con-
siderations determined the age range of our study group,
from 9 to 12 years. To determine the extent of discrepancies
of a Class II division 1 malocclusion dentofacial characteris-
tics we compared these patients with the data obtained from
individuals with “normal” occlusion and facial relationships
(7). We used only cephalometric measurements generally
accepted and used in everyday orthodontic practice expect-
ing to attract primarily attention of the clinicians.

The analysis indicates that some skeletal discrepancy
was present in the majority of our Class II division 1 mal-
occlusion cases. More than half of our Class II division 1
group demonstrated maxillary prognatism, 1/3 was in the
average range of the Class I and about 8 percent had less
or more expressed retrognathic position of the maxilla. The
very similar results have been found by Rosenblum (4).

The analysis of mandibular position revealed that in

Fig. 9. Distribution of the  Li/Man  angle in percent in the Class II
division 1 sample

Fig. 10. Distribution of the overjet in percent in the Class II divi-
sion 1 sample

Fig. 11. Distribution of the overbite in percent in the Class II
division 1 sample

Fig. 12. The summary of distribution in percent for all variables in
the Class II division 1 sample
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Prof. Andrejs
Skagers, Oral and
Maxillofacial surgeon,
has recently been pre-
sented with the
P.Stradins Award for
outstanding contribu-
tion to medical sci-
ences and clinical
medicine.

”Prof. Andrejs
Skagers is a highly
experienced surgeon
commanding respect

and appreciation among medical specialists”, said Aca-
demician Janis Stradins, President of Latvian Acad-
emy of Sciences, when introducing to the laureate of
the P.Stradins Award. The Award is being presented
to Prof. A.Skagers for the remarkable contribution to
the development of Oral and Maxillofacial Surgery in
Latvia and for introducing new technologies in the clini-
cal work.

Prof. A.Skagers was born on August 30, 1940 in
Dzelzava parish, Madona region, Latvia. After gradu-
ating Riga Medical Institute, he started working as a
traumatologist- orthopaedist at 2nd Riga City Hospital
in 1967 (till year 1977). Since 1977, Prof. A. Skagers
has been working both as the Head of Department of
Oral and Maxillofacial Surgery of Riga Stradins Uni-
versity and the Head of Surgery Clinic of Institute of
Stomatology. He is also the founder and president of
the Baltic Association for Maxillofacial and Plastic Sur-
gery, as well as the author of several scientific papers,
monographs and educational publications.

Since 1983, the P.Stradins Award is being annualy
granted by Latvian Academy of Sciences and the P.
Stradins Museum of History of Medicine.

Paul Stradins was at the same time a general prac-
titioner and a medical historian. Accordingly, one award
is being presented by Latvian Academy of Sciences
for the most remarkable contribution to medical sci-
ences and clinical medicine, while the other is being
granted by P.Stradins Museum of History of Medicine
for an outstanding achievements in the scientific re-
search of medical history.

The P.Stradins Award has been presented to many
prominent doctors and medical scientists like Academi-
cian Janis Stradins, Prof. Ilmars Lazovskis, Prof.Janis
Vetra, Prof. Kristaps Kegi, Prof. Janis Erenpreiss, Prof.
Kristaps Zarins, Prof.Viktors Kalnberzs a. o.

Our warmest congratulations to Prof. Andrejs
Skagers on behalf of Latvian Dental Association!

Guntis Zigurs
President of Latvian Dental Association

Prof. Andrejs Skagers – recipient of the P. Stradins Award


