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ABSTRACT… Objective: To conclude the sagittal position of the maxillary 1st permanent molar in class II division I 
malocclusion patients from lateral cephalogram. Study Design: “Descriptive” (“Cross-sectional study”). Setting: Dental 
OPD “Department of Orthodontics, University College of Medicine and Dentistry, The University of Lahore”. Study Period: 
1st December 2021, till 30th May 2022. Material & Methods: A total of 160 patients ensuring the confidentiality of their 
diagnostic data, lateral cephalometric was exposed and cephalometric tracing was done by placing mate acetate paper for 
evaluation of sagittal and vertical dysplasia. For the selected sample, the distance between the distal cusps of the “Maxillary” 
1st permanent molar to the PTV line (Pterygoid Vertical) was assessed (PTV-U6). Distance between the PTV lines (Pterygoid 
Vertical) to the Maxillary Centroid was also calculated. To compare the mean of the variables i.e. PTV-U6 and PTV-Maxillary 
molar Centroid a student t-test was applied with a P-value ≤ 0.05 as significant. Results: The mean age of patients was 23.69 
± 3.72 years with minimum and maximum ages of 18 and 30 years. There were 73(45.62%) male and 87(54.38%) female 
cases with a higher female-to-male ratio. The mean PTV-U6 was 20.83 mm ± 2.14 mm with minimum and maximum values 
as 17 mm and 24.50 mm. The mean PTV-molar centroid value was 28.70 mm ± 0.88 mm with smallest and extreme values 
of 27.10 mm and 30.10 mm. Conclusion: It was concluded that the sagittal station of maxillary 1st perpetual molar in class II 
division I malocclusion patients from lateral cephalogram was found, hence by keeping these values of the local population 
the strategies can be designed as it may be helpful for the patients that many unwanted extractions can be avoided and 
treatment will be planned as no extraction.
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INTRODUCTION
Sagittal Skeletal Dysplasia is a common 
dentofacial concern that occurs due to deformation 
of maxillary or mandibular development that can 
have an impact on the eruption and positioning 
of teeth.1 Sagittal skeletal dysplasia has been 
classified as skeletal class I, class II, and class III. 
Skeletal class II results from an anteroposterior 
imbalance in the location of jaws, either due 
to prognathic (forward position) maxilla or 
retrognathic (backward position) mandible, and 
is also because of the combination of the forward 
position of the maxilla and backward position 
of the mandible which is termed as composite.2 
Khan in his study has shown a high incidence of 
skeletal class II malocclusion.3 There are various 

factors that cause the development of skeletal 
class II such as genetics, environmental factors, 
syndromes, the position of the hyoid bone, etc.4

The malocclusion is related entirely to the dental 
aspect, such as dental class II malocclusion in 
which the “mesiobuccally cusp of the maxillary 
first molar” is rested on the “buccal channel of the 
mandibular first molar” and the skeletal base is 
in class I. Class II Partition I malocclusion can be 
treated by extraction or molar distalization. Molar 
distalization can be achieved by headgears.5 In 
addition to headgears, numerous immovable 
distaining applications such as “nickel titanium” 
(NiTi) magnets, springs, pendulums, jones jig, 
distal jets, and implant-supported distalizers have 
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been introduced for the handling of “Class II 
division I malocclusion”.6,7 Class II molar relation 
can be seen in mandibular retrognathism, 
maxillary dental protrusion maxillary prognathism, 
mandibular dental extrusion or grouping. 
Question of importance is to know whether 
class II molar relation is due to maxillary dental 
protrusion or not.8 This can be analyzed on lateral 
cephalograms through sagittal molar position 
indicators i.e. distance between PTV (Pterygoid 
Vertical) and the distal surface of maxillary 1st 
permanent molar (PTV-U6). The normal value in 
class I malocclusion is 21 mm ± 3 mm, a value 
exceeding 24 mm then it represents class II 
malocclusion.9 Another method to analyze the 
space for molar distalization is between PTV 
(Pterygoid Vertical) and maxillary 1st permanent 
molar Centroid. The normal value in class I 
malocclusion is 21.7 mm ± 3.9 mm, a value 
exceeding 25.6 mm represents class II.10 If the 
molar relation is said to be in class II due to the 
molar forward position, it might help in deciding 
between extractions versus no extraction.11 
Moreover, it may be helpful for the patients 
that unwanted extractions can be avoided and 
treatment done via distalization which is non-
invasive and patient satisfaction achieved. Limited 
evidence is available in this topic.12 Irfan et al have 
studied the amount of distalization using these 
parameters, however, they have not related to 
these sagittal molar position indicators. By these 
above studies, molar distalization can be done 
smoothly without any need for extractions.

MATERIAL & METHODS
This descriptive cross-sectional learning was 
conceded at the Department of Orthodontics, 
University College of Dentistry, The University 
Lahore. This study was conducted from 1st 
December 2021, till 30th May 2022 after ethical 
approval from the Ethical and review committee 
University College of Dentistry, The University 
Lahore (REU:42645/29.11.21).

Knowledgeable approval was taken from the 
selected 160 patients ensuring the confidentiality 
of their diagnostic data. Cephalometric Tracing 
was done by placing matte acetate tracing paper 
over the lateral cephalogram for evaluation of 

sagittal and vertical dysplasia. Confounding 
variables such as age, sagittal pattern, vertical 
dysplasia, carious and restored molars have been 
managed through appropriate selection criteria. 
Demographic history i.e name, age, gender and 
outcome variables i.e. PTV-U6 value and PTV-
maxillary molar centroid value was recorded in a 
“pre-designed proforma” (attached).

The composed data was examined using 
“Statistical Package for Social Sciences” 
(SPSS-20). Descriptive statistic was calculated. 
Quantitative variables like age and PTV-U6 and 
PTV-molar centroid were obtainable as mean 
± S.D. Qualitative variables like gender were 
obtainable as frequency and proportion. Data 
was stratified for gender and age. Student t-test 
was applied (“post-stratification with p-value ≤ 
0.05 considered as significant”).

RESULTS
A total of 160 patients were enrolled in this 
learning, there were 73(45.62%) male and 
87(54.38%) female cases with a higher female-to-
male ratio. The mean age of patients was 23.69 ± 
3.72 years with minimum and maximum ages of 
18 and 30 years.

Variable Frequency Percentage
Male 73 45.62%
Female 87 54.38%
Total 160 100%

Table-I. Demographical features of patients

The study results also elaborated that the mean 
PTV-U6 (Prescription Target Volume-U6) is 
20.83±2.14 mm. The minimum value observed 
is 17 mm, and the maximum value observed is 
24.50 mm. The mean PTV-molar centroid value 
was 28.70 mm ± 0.88 mm with smallest and 
extreme value as 27.10 mm and 30.10 mm.

The mean PTV-U6 value in 18-24 years old cases 
was 20.65 mm ± 2.05 mm and in 25-30 years 
old cases was 21.09 mm ± 2.24 mm with no 
significant difference, p-value > 0.05 (As shown 
in Table-II).

The study results also elaborated that the mean 
PTV-U6 (Prescription Target Volume-U6) is 
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20.83±2.14 mm. The minimum value observed 
is 17 mm, and the maximum value observed is 
24.50 mm. The mean PTV-molar centroid value 
was 28.70 mm ± 0.88 mm with smallest and 
extreme value as 27.10 mm and 30.10 mm.

The mean PTV-U6 value in 18-24 years old cases 
was 20.65 mm ± 2.05 mm and in 25-30 years 
old cases was 21.09 mm ± 2.24 mm with no 
significant difference, p-value > 0.05 (As shown 
in Table-II).

The mean PTV-molar centroid value in 18-24 
years old cases was 28.66 mm ± 0.93 mm and in 
25-30 years old cases was 28.75 mm ± 0.81 mm 
with no important variance, p-value > 0.05.

The mean PTV-U6 value in male cases was 20.56 
mm ± 2.13 mm and in female cases was 21.07 
mm ± 2.13 mm with no important alteration, 
p-value > 0.05. The mean PTV-molar centroid 
value in male cases was 28.66 mm ± 0.89 mm 
and in female cases was 28.73 mm ± 0.88 mm 
with no substantial variance, p-value > 0.05.

DISCUSSION
Researchers have shown that patients in Class II, 
division 1, had a more protruding maxilla and a 
jawbone of typical dimensions and position. Class 
II skeletal pattern, according to another study, 
results from the simultaneous development of a 
prominent maxilla and a retracted mandible. The 

craniofacial traits of the Class II pattern appear 
to have been influenced by the racial or ethnic 
makeup of the sample employed in various 
studies. Studies using cephalometry have shown 
that there is some wiggle room in where these 
teeth sit in relation to the facial bones. Only a 
small number of research have looked at what 
factors influence whether the maxillary first molar 
is positioned sagittally or vertically. Age, sagittal 
size, inter-jaw angle, temporomandibular plane 
angle, and palatal plane angle were found to affect 
the sagittal position of the first permanent molar 
in the maxilla. Those with greater lower anterior 
face height and inter-jaw angle had greater dento-
alveolar heights in their maxillary molars.

Researchers have shown that patients in Class II, 
partition 1, had a more protruding maxilla and a 
jawbone of typical dimensions and position. Class 
II musculoskeletal pattern, according to another 
study, results from the simultaneous development 
of a prominent maxilla and a retracted mandible. 
The morphological traits of the Class II pattern 
appear to have been influenced by the racial or 
ethnic makeup of the sample employed in various 
studies. Studies using cephalometry have shown 
that there is some wiggle room in where these 
teeth sit in relation to the facial bones. Only a 
small number of research have looked at what 
factors influence whether the maxillary first molar 
is positioned sagittally or vertically. 

Mean S.D Minimum Maximum t-test P-Value

PTV-U6
18-24 20.65 mm 2.05 17.00 mm 24.40 mm

-1.294 0.19725-30 21.09 mm 2.24 17.00 mm 24.50 mm
Total 20.84 mm 2.14 17.00 mm 24.50 mm

Table-II. Comparison of mean PTV-U6 in different age groups (years)

Mean S.D Minimum Maximum t-test P-Value

PTV-U6
Male 20.56 mm 2.13 17.10 mm 24.40 mm

-1.511 0.133Female 21.07 mm 2.13 17.00 mm 24.50 mm
Total 20.83 mm 2.14 17.00 mm 24.50 mm

Table-III. Assessment of mean PTV-U6 in both gender

Mean S.D Minimum Maximum t-test P-Value

PTV-Molar 
Centroid

Male 28.66 mm 0.89 27.10 mm 30.00 mm
-.462 0.645Female 28.73 mm 0.88 27.10 mm 30.10 mm

Total 28.70 mm 0.88 27.10 mm 30.10 mm
Table-IV. Comparison of mean PTV-molar centroid in both gender
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Age, maxillary size, inter-jaw angle, 
temporomandibular plane angle, and palate 
plane angle were found to affect the sagittal 
position of the first persistent molar in the maxilla. 
Those with greater lower frontal face height and 
inter-jaw angle had greater dento-alveolar heights 
in their mandibular molars.13

Class II division 1 patients were found to have 
a prognathic maxilla compared to the anterior 
cerebral base. The jaw was often set at a right 
angle to the front of the skull. Both the upper and 
bottom incisors were in their typical positions, 
however, the upper ones were proclined. There 
was no difference in the base of the skull angle 
between the two groups. This leads us to the 
conclusion that Class II partition 1 “malocclusion” 
in the western part of Saudi Arabia displays 
certain unique features.14 Handling of “Class II 
division 1 malocclusion” in Western Saudis may 
be best served by headgear therapy rather than 
functional appliances due to the prevalence of 
prognathic maxilla in this cohort. Another study 
was conducted to examine the vertical and 
sagittal cephalometric skeletal and dental features 
associated with class II division 1 malocclusion. 
One hundred male and female patients were 
analyzed using lateral cephalograms to identify 
the features of class II div 1 malocclusion or 
SPSS 11 for Windows was used to create the 
database. Class II div 1 malocclusion was 
characterized by a greater retrognathic mandible 
in the sagittal plane. Patients in class II, division 
1, had proclaimed upper incisors. Class II div 1 
malocclusion was characterized by proclined 
lower incisors. More of a retrognathic jaw and 
proclined lower and upper incisors are signs 
of class II div 1 malocclusion. Lower posterior 
facial elevation and retroclined upper incisor are 
features of class II/2 malocclusion.15

CONCLUSION
It is concluded that “sagittal position of maxillary” 
1st permanent molar in class II partition I 
malocclusion patients from lateral cephalogram 
is found as i.e. mean PTV-U6 was 20.83 mm ± 
2.14 mm and mean PTV-molar centroid was 
28.70 mm ± 0.88 mm. Hence by keeping these 
values of local population the strategies can be 

designed as it may helpful for the patients that 
many unwanted extractions can be avoided.
Copyright©
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