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ABSTRACT 

 
To evaluate and compare the changes occurred in the anterior area , at the molar and premolar level , 

after the disjunction has been made by breaking of the palatine suture.The trial group of the study was divided 

into 5 age groups, as follows: 6-8 years: 3 patients, 1 girl and 2 boys ; 9-11 years: 12 patients, 7 girls and 5 

boys; 12-14 years: 6 patients, 4 girls and 2 boys ; 15-17 years: 6 patients, 3 girls and 3 boys ; 18-20 years: 5 

patients, 2 girls and 3 boys .  After establishing the diagnosis on the trial mould of the patients measurements of 

the permanent upper jaw incisors were carried out . The values of the incisor sum thus determined were 

introduced in Pont’s table, obtaining the corresponding values of the inter-premolar distance and inter-molar 

distance. The achieved values were compared to the ones resulted from direct measurement, at the level of 

classical benchmarks.The patients received subsequently a breaker type device fitted with a disjunction screw 

with the capacity of 11 mm. After the completion of the disjunction , measurements were repeated . The values 

obtained after the disjunction were compared to the ones before the disjunction.The study quantified the 

changes determined by disjunction in the upper jaw, transversally, on a sample of 30 patients, 17 girls and 13 

boys . The analysis of the data obtained after the disjunction brings several interesting elements : percentage-

wise, the value of I.P. in I.M. increases after disjunction, compared to the value before the beginning of the 

treatment , the percentage of I.P. in I.M. displays an almost linear variation pattern . The greatest widening was 

obtained in the anterior area (the most affected by the lack of space), confirming thus the hypotheses concerning 

the ways of breaking of the palatine suture, as well as the ones on the movement of jaw fragments during the 

disjunction. 

 

KEYWORDS: jaw  transversal size , disjunction , Pont’s indexes. 
 

 

1. Introduction 

 

The production of dento –maxillary anomalies 

depends on the subjects’ individual embryonic 

development and legacy characters as well as 

disturbances in the post- embryonic growth from 

birth until the end of the development phase of 

adulthood [1]. Masticatory apparatus and its structure 

is a very complex formation. This is explained by the 

morphology varied and mutual reports of various 

elements of the masticatory apparatus. Therefore, 

after gathering all the evidence from clinical and 

laboratory examinations, they must be processed both 
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analytic and synthetic , to specify the diagnosis. We 

must take into account: the number of teeth, size, 

shape and position, width and length of the dental 

arches , like occlusion , reports of opposing teeth , 

alveolar ridge shape and the relationship between 

them  and many other features[2-5]. 

Talking about orthodontic treatment we mean 

treatment of dento-maxillary anomalies often in a 

narrow meaning of the word, like treatment with 

braces . Application of orthodontic appliances is only 

part of a complex therapy[2]. It is hard to achieve 

success through orthodontic treatment based only on 

appliances , apart from prophylactic , intercepted , 

sometimes surgery and psychotherapy measures [4]. 

The transversal occlusion anomalies are 

characterised by the modification of the relations 

between the lateral parts of the jaws in relation to the 

median plane. Jaw compressions and constrictions 

ensue, greatly influencing the functions of the 

masticatory system.  

 

 

 

Figure 1.  Pont’s table (after Kalvelis) 

 

The opposite aspect, when the lateral parts of 

the jaws are moved away from the median plane, 

displays no functional problems. This is why, in some 

manuals, transversal anomalies are represented only 

by jaw compressions [3]. The quantification of the 

transversal size of the jaw is achieved by means of 

Pont’s indexes [4]. In order to avoid determining each 

time the normal width of the jaw, we can use a table 

which contains the already calculated normal widths 

of jaws, starting from varied sums of the width of 

incisors (figure 1). 

 

2. Material and Methods 
 

The criteria for being included in the trial: 

- age: between 6 and 20; 

- existence of the jaw compression orthodontic 

pathology; 

- lack of any previous orthodontic treatment; 

- signing the agreement for being included in the 

trial.  

The trial group was divided into 5 age groups, 

as follows (figure  2): 

- 6-8 years: 3 patients, 1 girl and 2 boys 

- 9-11 years: 12 patients, 7 girls and 5 boys 

- 12-14 years: 6 patients, 4 girls and 2 boys 

- 15-17 years: 6 patients, 3 girls and 3 boys  

- 18-20 years: 5 patients, 2 girls and 3 boys  

After establishing the diagnosis, the patients 

had dental impressions done and the trial mould was 

obtained, on which measurements of the permanent 

upper jaw incisors were carried out. 

 

Figure 2.  Distribution of the trial group according to 

age and sex 

 

The values of the incisor sum thus determined 

were introduced in Pont’s table, obtaining the 

corresponding values of the inter-premolar distance 

and inter-molar distance. The achieved values were 

compared to the ones resulted from direct 
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measurement, at the level of classical benchmarks 

(figure 3).  

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3. Benchmarks for the measurement of inter-

premolar and molar distances (according to Kalvel) 

 

The patients received subsequently a breaker 

type device fitted with a disjunction screw with the 

capacity of 11 mm. In 3 cases, when the size of the 

jaw was very small, a 9 mm disjunction screw was 

used. After the completion of the disjunction (marked 

by the correction of the occlusion relation 

transversally) the patients had dental impressions 

done again. Measurements were repeated on the study 

mould for determining the inter-premolar and molar 

diameters, using the same benchmarks as before the 

disjunction.  

The values obtained after the disjunction were 

compared to the ones before the disjunction. 

 

3. Results and Discussions 

 

  To our knowledge, this is the first report 

measuring and quantifing the changes determined by 

disjunction in the upper jaw, transversally, on a sample 

of 30 patients, 17 girls and 13 boys (figure 4). 

 In 2 patients, the S.I. could not be determined 

because at the time of carrying out the impressions, 

they only had the baby upper incisors on the arcade. In 

3 patients the S.I. values were at the limit of 

macrodontia (36 mm). The distribution of the S.I. 

values is given in figure 5. 

 

 

Figure 4.  Distribution on sexes of the analysed group 

 

 

 

Figure 5. The distribution of S.I. values in the trial 

group 

 

Introducing S.I. values in Pont’s table, a series 

of ideal values were obtained, both for the premolar 

diameter (I.P.), and for the molar diameter (I.M.). To 

be able to quantify the changes caused by the jaw 

compression anomaly, the IP percentage in IM was 

calculated in relation to the incisor sum (figure 6). 

As one can easily notice, the chart of the 

percentage variation follows the variation curve of 

I.M., while I.P. has equal sensitive values for the entire 

S.I. range determined through measurements.Our 

results are in concordance with the literature [1,6,7]. 

In terms of real values, the results of the direct 

measurements on the patients’ trial moulds before the 

disjunction treatment have another variation pattern. 

These findings support the suggestions of Cocarla El. 

and Chateau M. [ 4,5] .   

The first aspect resulting from the analysis of 

the above data is represented by a wider range of 

percentage values, between 65.22% minimum and 
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84.44% maximum (figure 7). 

 

Figure 6. The percentage variation between the ideal 

values of I.P. in relation to I.M. according to S.I. 

  

 

Figure 7. The percentage variation between the real 

values of I.P. in relation to I.M. according to S.I., 

before the disjunction 

 

 

 

Figure 8. Differences between the real and calculated 

values for I.P. and I.M. in the trial group before the 

disjunction 

 

The discrepancy between the variation of I.P. 

on the one hand and I.M. and the percentage of I.P. in 

I.M. is more conspicuous for the real values than for 

the calculated ones, which draws the attention to the 

main localization of the jaw narrowing process, which 

seems to be mostly anterior and, to a certain extent, 

independent of the size of the teeth. We obtained 

values between 72.5% and 97.14%, with an average of 

86.57% (for I.P.) and 84% and 100%, with an average 

of 92.32% (for I.M.), (figure 8). 

It can be easily noticed that the greatest lack of 

space is recorded in the anterior area, at premolar 

level, confirming thus one of the guiding hypothesis 

resulting from the analysis of the data up to this stage 

of the trial. This result contrasts with the results of 

Hernandez – Alfaro F. et al who found that , due to a 

retrospective study , the constriction of the maxilla is 

more often present in the molar area [7-10]. The 

analysis of the data obtained after the disjunction 

brings several interesting elements to our study, 

namely: 

- percentage-wise, the value of I.P. in I.M. increases 

after disjunction, compared to the value before the 

beginning of the treatment; 

- the percentage of I.P. in I.M. displays an almost 

linear variation pattern (figure 9). 

 

Figure 9. Percentage variation between the real 

values of I.P. in relation to I.M., after the disjunction 

 

- given that the I.M. parameter undergoes slightly 

significant quantitative changes, we can consider that 

the percentage changes were done mostly on the 

account of I.P. which underwent the most significant 

quantitative changes (figure 10). These findings 

support the suggestions of Kilic E., Iodice G. and 

Seyed M. that once established similar values [ 9-18] . 

The differences between the values measured 

before and after the disjunction at molar level are 

represented by a range of values comprised between 1 

and 5 mm (in absolute value, figure 11), with an 

average of 3.26 [19].  

Comparing the changes recorded after 

disjunction at premolar and molar level, we find that 

the most significant phenomena occurred in the 
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anterior area (figure 11). 

 

 

Figure 10. I.P. changes obtained after the disjunction 

 

 

Figure 11. I.M. changes consecutive to the disjunction 

 

 

Figure 12. Comparison between the changes which 

occur at premolar and molar level consecutive to the 

disjunction process 

 

Thus, at premolar level, the recorded 

differences were between 4 and 9 mm (absolute value), 

with an average of 6.16, values significantly greater 

than the ones quantifying changes in the molar area 

(figure 12). 

4. Conclusions 

 

Most of the patients have a sum of the incisors 

of 32 mm, resulted from a maximum mesiodistal 

width of the permanent upper central incisor of 9 mm 

and a maximum mesiodistal width of the permanent 

upper lateral incisor of 7 mm[6,7,8,9]. 

 In ideal conditions, the value of the premolar 

index is around 80% of the calculated value of the 

molar index.  

 For the measured values, percentage-wise, the 

value of the premolar index is around 74.5% of the 

molar index, reflecting, in most cases, a jaw 

narrowing predominant in the anterior area[8,9] 

 After disjunction, the percentage value of the 

premolar index is 82.25%, meaning that a significant 

widening of the jaw bone was achieved, consecutive 

to this therapeutic operation. 

Another aspect which was taken into 

consideration was the narrowing degree at premolar 

and molar level in relation to the ideal values. Thus, 

the measured values were compared to the ideal ones 

and the difference between them was expressed in 

percentages.  

 The greatest widening was obtained in the 

anterior area (the most affected by the lack of space), 

confirming thus the hypotheses concerning the ways 

of breaking of the palatine suture, as well as the ones 

on the movement of jaw fragments during the 

disjunction. 

 

References 

1. Bica Cristina, Păcurar Mariana, Draşoveanu Anca, Aparate 

ortodontice, Tg. Mureş 2009 

2. Bishara SE, Textbook of Orthodontics , W.B. Saunders 2001 

3. Boboc Gh., Tratamentul anomaliilor dento-maxilare. Principii şi 

metode. Editura medicală, Bucureşti 1984 

4. Chateau M., Orthopedie Dento-Faciale, Vol l, edition CDP 

Paris 1993. 

5. Cocârlă Elvira,  Aparate Ortodontice Fixe. Editura Medicală 

Universitară I. Haţieganu, Cluj 2002. 

6.Corega C, Corega M, Băciuţ M, Vaida L, Wangerin K, Bran 

S, Băciuţ G. Chirurgia ,Bimaxillary distraction osteogenesis--an 

effective approach for the transverse jaw discrepancies in adults.J 

Oral Maxillofac Surg  2010 Jul-Aug;105(4):571-5. 

7.De Assis DS, Xavier TA, Noritomi PY, Gonçales AG, Ferreira 

O Jr, de Carvalho PC, Gonçales ES , Finite element analysis of 

stress distribution in anchor teeth in surgically assisted rapid palatal 

expansion , Int J Oral Maxillofac Surg. 2013 Sep;42(9):1093-9. 

8.Kalvelis, D.A., Ortodonţie, Anomaliile Dento-Maxilare în 

Clinică şi Experiment, Bucureşti, Editura Medicală 1966:82-84. 

9 Kilic E, Kilic B, Kurt G, Sakin C, Alkan A., Effects of 

surgically assisted rapid palatal expansion with and without 

pterygomaxillary disjunction on dental and skeletal structures: a 

retrospective review.,Oral Surg Oral Med Oral Pathol Oral Radiol. 



ANALELE UNIVERSITĂŢII “DUNĂREA DE JOS”  GALAŢI                                            FASCICULA XVII 

 

 128 

2013 Feb;115(2):167-74. doi: 10.1016/j.oooo.2012.02.026. Epub 

2012 Aug 24. 

10. Hernandez-Alfaro F, Mareque Bueno J, Diaz A, Pagés CM., 

Minimally invasive surgically assisted rapid palatal expansion with 

limited approach under sedation: a report of 283 consecutive 

cases.,J Oral Maxillofac Surg. 2010 Sep;68(9):2154-8. 

11. Iodice G, Bocchino T, Casadei M, Baldi D, Robiony M. 
,Evaluations of sagittal and vertical changes induced by surgically 

assisted rapid palatal expansion. J Craniofac Surg. 2013 

Jul;24(4):1210-4.  

12 Laudemann K, Santo G, Revilla C, Harth M, Kopp S, Sader 

RA, Landes CA., Assessment of surgically assisted rapid 

maxillary expansion regarding pterygomaxillary disjunction using 

thin volume-rendering technique: in variance analysis and in 

reliability, accuracy, and validity.,J Oral Maxillofac Surg. 2011 

Oct;69(10):2631-43. 

13.Laudemann K, Petruchin O, Mack MG, Kopp S, Sader R, 

Landes CA., Evaluation of surgically assisted rapid maxillary 

expansion with or without pterygomaxillary disjunction based upon 

preoperative and post-expansion 3D computed tomography 

data.,Oral Maxillofac Surg. 2009 Sep;13(3):159-69. 

14.Lidia Boboc, Anca Temelcea, Dragoş Stanciu, Radu Stanciu, 

Ortodonţie practică, aparatele ortodontice. Bucureşti, Editura 

Medicală 2011. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

15. Pereira MD, de Abreu RA, Prado GP, Ferreira LM., 

Strategies for surgically assisted rapid maxillary expansion 

according to the region of transverse maxillary deficiency., Int J 

Oral Maxillofac Surg. 2012 Sep;41(9):1127-30. 

16. Pithon MM.,  A practical and effective method to increase the 

capacity of screws used for palatal disjunction. Am J Orthod 

Dentofacial Orthop. 2012 Mar;141(3):374-7. 

17 Proffit W.,  Contemporary Orthodontics, second edition 2000 

18 Seyed Movaghar A, Movaghar R., Osteodistraction of the 

maxilla in transverse deficiency in adults: analysis of the literature 

and clinical case.,Int Orthod. 2011 Jun;9(2):157-78. 

19.Stanciu D., Valentina Dorobăţ ,  Ortodonţie şi Ortopedie 

Dento-Facială, Editura Medicală 2009. 

 


