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Abstract 

Introduction: Orthodontic treatment of class II division 1 malocclusion by extracting the maxillary first 

premolar causes vertical dimensional change is still a matter of debate. The purpose of this research was to 

determine the vertical changes of the lower anterior facial height and maxillary incisor vertical dimensions 

in class II division 1 malocclusion after orthodontic treatment with Edgewise technique.  

Materials and Methods: This study was conducted on the cephalometry of 24 patients before and after 

orthodontic treatment with inclusion criteria as follows: Angle Class II division 1  malocclusion, aged 18-30 

years old. Measurements were taken for the lower anterior facial height (ANS - Me) and maxillary incisor 

vertical dimensions by performing an Upper Anterior Dental Height (UADH). Data analysis used was the 

Wilcoxon test for unpaired data.  

Results: The result of p-value = 0.195 > 0.05 for lower anterior face height showed no significant 

difference; and p-value = 0.878 > 0.05 for UADH also showed no significant difference. Conclusion: 

Orthodontic treatment for class II division 1 malocclusion with the removal of two premolars does not 

change the lower anterior facial height and maxillary incisor vertical dimensions. 
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Introduction  

Class II division 1 malocclusion often called distocclusion, with protrusive characteristics of the anterior 

teeth, large overjet, deep overbite, and convex profile. Besides abnormal molar relationship, class II division 

1 malocclusion is often complicated by skeletal dysplasia in the anteroposterior and vertical directions, and 

muscle dysplasia.
1,2

 Class II division 1 malocclusion may occur due to discrepancy of the maxillary and 

mandibular relations in anteroposterior as a result of retrognathic mandibular and normal maxillary, normal 

mandibular and prognathic maxillary, and a combination of prognathic maxillary and retrognathic 

mandibular. Retrognathic or mandibular deficiency can occur in absolute terms in a small mandibular size, 

or relative deficiency, when the mandibular size is normal but relatively in the posterior position to the 

maxillary. Both show a class II malocclusion relationship marked with an ANB angle which is higher than 

4º.
1-5

 

Class II division 1 malocclusion treatment in adult often performed in the premolars as premises 

alternatively in providing space to correct large overjet by retracting maxillary anterior teeth. The effect of 

premolar extraction on class II division 1 malocclusion treatment can lead to an anti-clockwise mandibular 

rotation, resulting in a vertical dimensional decrease. 

In orthodontic treatment, incisolabial relationships are often altered due to the craniofacial growth and 

development factors, and also due to the treatment procedures such as premolar extraction, maxillary incisor 

retraction, and also intermaxillary elastics and extraoral appliances use. It is still a matter of debate whether 

the premolar extraction will affect the vertical dimensional changes in the lower anterior facial height and 

vertical dimensional of incisors or not.
6,7,8

 Cusinamo et al. suggested that premolar extraction did not 

increase facial height.
9,10

 Instead, research conducted by Wyatt proved that premolar retraction followed by 

anterior teeth retraction in orthodontic treatment of class II division 1 malocclusion might cause posterior 

displacement of the condyle and disc transfer into the anterior thus causing vertical dimension changes. 
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Based on the above descriptions we are interested in researching the vertical dimension changes of lower 

anterior facial height and incisors in class II division 1 malocclusion orthodontic treatment with Edgewise 

technique by extraction of two maxillary premolars.
9,10

 

 

Materials And Methods 

The study sample was taken from class II division 1 malocclusion patients that had been treated by 

orthodontists at Orthodontic Clinics of the Faculty of Dentistry Universitas Padjadjaran. Twenty-four X-ray 

images of lateral cephalometry before and after treatment were selected with the following criteria: (1) Aged 

more than 15 years old; (2) Male and female; (3) Class II division 1 malocclusion; (4) Had medical record 

data, cephalometry of lateral radiograph before and after treatment; (5) Treated with compromised Edgewise 

technique by extraction of two maxillary premolars; (6) Treated with no functional or extraoral appliance. 

Cephalometric tracing was performed manually with an intra-examiner calibration on transparent acetate 

paper. The reference points of the current study were: Nation (N), Sella turcica (S), Menton (Me), Gonion 

(Go), Gnathion (Gn), Spina Nasalis Anterior (SNA), Posterior Nasal Spine (PNS). The cephalometric lines 

and planes were: The palatal plane (ANS-PNS), the mandibular plane (G0-Gn), the occlusal plane which is a 

line above the occlusal of the mandibular molars at the occlusion with the incisal edges of the first 

mandibular incisor. A Lower Anterior Facial Height (LAFH) is the vertical distance of the anterior nasal 

spine (ANS) to the menton (Me) point, the Upper Anterior Dental Height (UADH) is the perpendicular 

distance from the incisal of the maxillary first incisor against the palatal plane.
11

The cephalometric 

measurements used in this research is shown in Table 1. Figure 1 shows the location of the landmarks and 

other extraoral measurements taken on the research. 

 

 

Figure 1. Lateral cephalometric landmark: (1) UADH; (2) LAFH 
 

Table 1. Definition of cephalometric measurements 

No Measurement Definition 

1 SNA The anteroposterior position of point A relative to the 

anterior cranial base 

 

2 SNB  The anteroposterior position of point B relative to the 

anterior cranial base 

 

3 ANB The difference between the SNA and SNB angles, and 

define the mutual relationship in the sagittal plane of the 

maxillary and mandibular bases 

  

4 Occlusal 

plane 

Line through the occlusal surface of the mandibular 

molars at the occlusion with the incisal edges of the 

mandibular first incisor 

 

5  LAFH Lower anterior facial height is the vertical distance of the 
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anterior nasal spine (ANS) to the point of menton (Me) 

 

6 UADH Upper anterior dental height is the maxillary incisor height   

is the perpendicular distance from the incisal of the 

maxillary first incisor against the palatal plane 

 

Statistical Analysis 

Data from the measurements in the evaluation of vertical dimension of lower anterior facial height and 

vertical dimension of incisors in class II division 1 treatment was analysed by a statistical test. The 

difference between before and after treatment was determined with Wilcoxon test. P-value < 0.05 was 

considered as significant. 

 

Results 

All patients have class II division 1 dentoskeletal — skeletal relationships were based on angle 

measurements of SNA, SNB, and ANB prior to treatment. The mean of SNA was 83.34º, indicated normal 

maxillary and anterior cranial relationship. Mean of SNB was 77.60º, indicated mandibular recognition. And 

mean of the ANB was 5.80º, indicated class II malocclusion. 

 

Table 2. Cephalometric measurement 

No Measurement Average SD 

1 SNA (º) 83.34 4.34 

2 SNB (º) 77.60 3.61 

3 ANB (º) 5.80 1.94 

 

Table 3. Cephalometric measurement of UADH and LADH 

No Parameter   N=25   

  Before 

(mm) 

After 

(mm) 

Difference 

(mm) 

SD P-value 

1 LAFH 68.13 

 

66.38 

 

1.75 

 

3.35 

 

0.206 

2 UADH 30.17 

 

30.33 

 

0.16 

 

1.61 0.878 

 

Notes: *significant at p < 0.05 

 

The mean, standard deviation, and p-value for cephalometric measurement were found in Table 1. In the 

vertical dimension of lower anterior facial height measurement, there was a decrease of 1.75 mm with p-

value = 0.206 (p > 0.05) which showed no significant change. In the measurement of upper anterior dental 

height, there was found an insignificant increase of 0.16 mm with p-value = 0.878 (p > 0.05) (Table 2). 

Evaluation of orthodontic treatment of class II division 1 malocclusion by retraction showed that premolar 

extraction did not decrease vertical dimensions of lower anterior facial height and vertical dimensions of the 

maxillary incisors. 

 

Discussion 

This study was aimed to evaluate vertical dimensional changes in the lower anterior facial height and 

vertical dimensions of the maxillary incisor in the treatment of class II division 1 malocclusion by extraction 

of the two maxillary premolars using the Edgewise technique. Vertical dimensional changes can affect the 

aesthetic smile of the patient due to changes in the position of the maxillary teeth, occlusal plane inclination, 

and craniofacial growth direction.
10

 

The purpose of orthodontic treatment is to obtain a normal dental arrangement and good occlusion contact to 

achieve the ideal occlusion function and aesthetics facial appearance as well as stable treatment results. 

Compromised orthodontic treatment is a frequent treatment in class II division 1 malocclusion cases in 

adults aside from orthognathic surgical treatment. In compromised treatments, only malpositioned teeth 

were repaired without improving skeletal abnormalities.
1-3
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Characteristics of class II division 1 malocclusion are protrusive incisors and large overjet that causes 

convex facial profile. Premolar extraction is aimed at providing space to correct tooth crowding and 

inclination. According to Newton's Law, anterior retraction to the palatal will cause posterior tooth 

movement anteriorly.
3
 Mesial drifting of the unexpected molar is called anchorage loss.

1-3
 Anchorage loss or 

mesial drifting can cause vertical dimension changes. Therefore, adequate anchorage control is needed to 

prevent anchorage loss. Maintaining an anchorage can prevent temporomandibular disorder caused by 

vertical dimension changes. Previous studies showed that first maxillary molar with maximum anchorage 

experienced mesial migration as much as 30% towards the extracted teeth space.
12-15

 

Prior to the anterior retraction, median line correction should be performed first so that the force received in 

both sides will be equal. An unequal anterior retraction can produce an unequal vertical force on both sides. 

Thus causing a unilateral vertical force that leads to asymmetric dental arches and asymmetric loss of 

anchorage.
16

 Vertical forces need to be taken into consideration to control the vertical dimensions during 

space closure. 

In the current study, the patients were treated using an Edgewise technique by reinforced anchoring 

involving the second molar. Such anchoring prevents mesial drifting of the molar. Although, some studies 

have reported that the second molar reinforcement anchorage is not effectively used in retracting the anterior 

teeth in the treatment of class II division 1 malocclusion.
13,15,17

 In the current study, there was no vertical 

change in the lower anterior facial height and vertical dimensions of the incisor in the treatment of class II 

division 1 malocclusion. 

The results of our study did not support some researchers findings suggested that extraction of the first 

premolar on orthodontic treatment can cause vertical dimension decline which may further cause TMJ 

disorders.
10,13

 Al Nimri et al. stated that there was an increase in total anterior facial height, lower anterior 

facial height and the posterior facial height in the treatment of class II division 1 malocclusion, both at the 

extraction of the two first premolars and the two second mandibular premolars.
18

 A study conducted by 

Souto et al. on vertical dimensional changes in class II division 1 orthodontic treatment with premolars 

extraction showed that there was a significant change in vertical position of the maxillary central incisor, the 

vertical position of the maxillary first molars and the Sn-Palatal plane.
10

 

The current study, however, was consistent with the study conducted by Cusinamo et al. which stated that 

there was no difference in the facial height before and after treatment with premolar retraction in hyper-

divergent patients.
6
 Some findings also proved no significant vertical dimension change in the treatment of 

class I malocclusion with or without retraction.
19 

Other studies also reported that extraction of 4 premolars 

had no specific effect on the vertical dimension compared with non-extraction cases.
20

 Likewise, 

Krirschneck reported that many studies have proved that there were no significant vertical dimensional 

changes in both extraction and non-extraction cases.
21,22

 Although, a study conducted by Kumari suggested 

that there was a clinically significant increase in the N-Me distance (4 mm) compared to treatment without 

extraction.
23

 

 Our study found that there was no vertical change in the lower anterior facial height and vertical 

dimensions of the incisors in the treatment of class II division 1 malocclusion. This result is likely due to 

proper anchoring and good vertical control during anterior teeth retraction. 

 

Conclusion 

Based on the results of our present study, it can be concluded that the treatment of class II division 1 

malocclusion with premolar extraction does not cause vertical dimensional changes in the lower anterior 

facial height and vertical dimensions of the incisors. 
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