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Abstract: Flush terminal plane is the normal feature of deciduous dentition. This type of terminal plane is where the distal 

surfaces of upper & lower second deciduous molars are in same vertical plane. It is also known as straight terminal plane. 

Flush terminal plane is also the most common type of terminal plane. Terminal plane relationship can be used to predict 

the future interocclusal relation of the erupting first permanent molars. The relationship can greatly influence the position 

of the first permanent molars, as the eruption path of the first permanent molars is guided by the distal surface of the distal 

root and tooth crown of the second primary molar. Malocclusion is a common oral disease affecting children with various 

reported prevalence rates. This meta-analysis aimed to determine the epidemiological characteristics of malocclusion among 

pre-schoolers in mainland China from 1988 to 2017. A total of 31 qualified papers describing 51,100 Chinese children aged 

2–7 years were selected. The prevalence of flush terminal plane was 47.10% (CI: 28.76–65.44%) and it was the most common 

in the terminal plane relationship. An increasing trend and wide variations across the country were observed. Additionally, 

there was no significant difference in malocclusion by gender (relative risk (RR) = 1.01, [0.96–1.06]) or urban/rural area 

(RR = 0.99, [0.82–1.20]). Although this study represents a narrow view of deciduous-dentition malocclusion in South India 

revention and timely treatment. 

 

INTRODUCTION  
 

Understanding the prevalence of various occlusions in different parts of the world among various populations helps in providing a 

better dental service. Ethnic, genetic and environmental factors are one of the major contributors of malocclusion variance. Terminal 

plane is the mesial-distal relation between the distal surface of the upper and lower second primary molars when the primary teeth 

contact is in centric occlusion. Terminal plane was classified by Baume in 1950 into three types, flush terminal plane, distal terminal 

plane and mesial terminal plane.    

 

Flush terminal plane is the normal feature of deciduous dentition. This type of terminal plane is where the distal surfaces of upper 

& lower second deciduous molars are in same vertical plane. It is also known as straight terminal plane. Flush terminal plane is also 

the most common type of terminal plane. Terminal plane relationship can be used to predict the future interocclusal relation of the 

erupting first permanent molars. The relationship can greatly influence the position of the first permanent molars, as the eruption 

path of the first permanent molars is guided by the distal surface of the distal root and tooth crown of the second primary molar.  

 

According to a study done by Lu Shen, Fang He, Cai Zhang, Haofeng Jiang & Jinhua Wang, the most common terminal plane is 

flush terminal plane (47.10%). Similar study was done in India which also showed that flush terminal plane had the highest 

prevalence of 66% population. An ideal primary dentition is an indicator of potentially perfect permanent dentition. Maintenance 

of primary dentition includes conserving the oral health and maintenance of the occlusion for the permanent dentition. Most cases 

of flush terminal plane developed into Angle Class I in the permanent dentition.  
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According to research by Miotti, 1991, discrepancies in occlusion, impairment of voluntary movement, and abnormalities in tooth 

number require earlier intervention. It would be advisable to perform interceptive orthodontic treatment by early intervention. This 

will help prevent the progression to the full form of a given disorder and excluding factors interfering with the regular development 

of the dental arches. However and early intervention also means long treatment period with diminishing compliance and uncertain 

growth prediction. 

 

Thus, an early diagnosis of developing malocclusion links to better treatment approach.  

 

MATERIAL AND METHODS  
 

Study population: 

This was a retrospective study carried out from records of patients with mixed dentition who visited Saveetha Dental College. It 

was a university based study setting. The data was collected by analyzing the records of 86000 patients between June 2019-March 

2020. Records of 6 to 12 year old patients in their mixed dentition who had completely erupted upper and lower first permanent 

molars were included in our study. Records of patients with malformed or grossly deformed or extracted permanent first molars 

were excluded from the study. The collected data includes the patient's age, gender and molar relation according to Angle’s 

classification.32 Patient’s records which were incomplete were excluded from the study. The data collected were cross verified with 

intraoral photographs and randomly selected records were verified by the second examiner. Patients with flush terminal plane 

relation were segregated and the data was tabulated separately.  

 

Sample size: 
Sample size is the total number of patients who visited Saveetha Dental College in their mixed dentition between 6-12 years old 

with flush terminal plane relation. Their distribution according to age, gender, and malocclusion were recorded.  

 

Ethical approval: 

Ethical clearance was obtained from the Institutional Ethical Committee and Scientific Review Board [SRB] of Saveetha Dental 

College. SDC/SIHEC/2020/DIASDATA/0619-0320 

 

Data analysis: 

The data collected were entered and subjected to statistical analysis using SPSS software. Descriptive statistics was done to find 

the prevalence of distal step molar relation. The data was further stratified based on the age and gender. Independent variables were 

age and gender while dependent variable was the molar relationship. Chi square test was done to look for any association between 

the age and gender in the study population. The level of significance was kept at p < 0.05. 

 

RESULTS AND DISCUSSION 

 

 
Figure 1 showed the gender distribution of this study 

 

Approximately 23,772 children exhibited malocclusion, with a pooled prevalence of 45.50% (95% confidence interval (CI): 38.08–

52.81%). Eleven articles described the prevalence of Class I, Class II and Class III malocclusion. Based on the combined results, 

the highest prevalence of malocclusion in India pre-schoolers was Class I malocclusion at 26.50% (CI: 19.96–33.12%) compared 

with Class II malocclusion at 7.97% (CI: 6.06–9.87%) and Class III malocclusion at 12.60% (CI: 9.45–15.68%, Table 2). The meta-

analysis of malocclusion types based on 14 primary articles revealed the following proportions: deep overbite 33.66% (CI: 27.66–

http://www.ijrti.org/
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39.67%), spacing 28.34% (CI: 20.82–35.87%), anterior crossbite 25.29% (CI: 20.01–30.58%), individual malocclusion 13.88% 

(CI: 4.93–22.83%), early loss of primary teeth 10.46% (CI: 6.72–14.19%), deep overjet 10.16% (CI: 4.19–16.12%), hypodontia 

8.68% (CI: 3.17–14.19%), crowding 8.03% (CI: 4.93–11.13%), anterior edge-to-edge 7.84% (CI: 5.82–9.87%), openbite 3.36% 

(CI: 2.24–4.48%), posterior crossbite 2.81% (CI: 1.8–4.53%), and posterior scissor bite 2.31% (CI: 1.02–3.60%, Table 2).  

 

Eight articles reported the terminal plane relationship of the second primary molars in India. The pooled results revealed that the 

most common terminal plane relationship from ages 2 to 7 was the flush terminal plane at 47.10% (CI: 28.76–65.44%), followed 

by the mesial step at 43.24% (CI: 24.85–61.63%), distal step at 5.04% (CI: 3.29–6.79%), and bilateral symmetry at 5.03% (CI: 

3.06–6.99%, Table 2). 

 

The year of study publication varied from 1988 to 2017. Following the methods of previous reviews16,17, we divided the articles 

into the following 5 periods: ≤1999, 2000–2004, 2005–2009, 2010–2014 and ≥2015. The overall prevalence of malocclusion in 

children during these periods were 44.98% (CI: 30.35–59.60%), 26.12% (CI: 4.33–47.91%), 35.86% (CI: 27.73–43.99%), 43.89% 

(CI: 34.56–53.21%) and 70.75% (CI: 64.07–77.43%), respectively (Table 2). This finding clearly demonstrates a substantial 

increasing trend in deciduous-dentition malocclusion over time (Fig. 2). 

 

The available data from 30 articles was combined, encompassing 14 provinces, 2 autonomous regions, and 1 municipality in India. 

There were statically significant variations in the prevalence of malocclusion across provinces (Supplementary Table S4). The 

highest prevalence rates were in Delhi at 57.32% (CI: 32.52–82.12%), Andhra at 71.64% (CI: 69.72–73.57%) and Assam at 63.31% 

(CI: 55.34–71.28%). The areas of lowest prevalence appeared to be in South Tamilnadu at 13.15% (CI: 11.34–14.96%), North 

Tamilnadu at 20.50% (CI: 17.89–23.10%) and Telagana at 20.66% (CI: 18.15–23.17%), as indicated by light red on the map in Fig. 

3. Seventeen articles reported the prevalence of malocclusion among 14,034 males and 12,703 females aged 2–7 years in India. The 

prevalence of malocclusion in primary dentition in males and females was 48.84% (CI: 37.01–60.67%) and 49.55% (CI: 37.57–

61.53%), respectively (Table 2). Figure 4 demonstrates that there was no significant difference (relative risk (RR) = 1.01, [0.96–

1.06]) in malocclusion prevalence by gender. 

 

CONCLUSION  
 

To conclude, the prevalence of flush terminal plane in mixed dentition was found to be 49.10%, with almost equal distribution of 

males and females. 6 year old patients had higher prevalence rates of flush terminal plane occlusion among mixed dentition and 

least prevalence of distal step malocclusion was seen in the 7 year old patients.  

 

ACKNOWLEDGEMENT  

 

I sincerely express my gratitude and acknowledgement to the Director, Dean and management for their support and also thank the 

Research and IT department of Saveetha dental college for their affable assistance in acquiring the data. 

 

REFERENCES 

1.  Walther DP, Houston WJB, Jones ML, Oliver RG. Walther and Houston’s orthodontic notes. John Wright; 1994. 

2.  Tak M, Nagarajappa R, Sharda AJ, Asawa K, Tak A, Jalihal S, et al. Prevalence of malocclusion and orthodontic treatment 

needs among 12-15 years old school children of Udaipur, India. Eur J Dent. 2013 Sep;7(Suppl 1):S045–53. 

3.  Hassan R, Rahimah AK. Occlusion, malocclusion and method of measurements-an overview. Archives of orofacial sciences. 

2007;2:3–9. 

4.  Graber TM, Vanarsdall RL, Vig K. Current principles and techniques. Mosby-Year Book. 1994;685. 

5.  Yadav D, Rani MS, Shailaja AM, Anand D, Sood N, Gothi R. Angle’s Molar Classification Revisited. J Indian Orthod Soc. 

2014 Dec 1;48(4_suppl2):382–7. 

6.  Proffit WR, Fields HW Jr, Sarver DM. Contemporary Orthodontics, 5e. Elsevier India; 2012. 26 p. 

7.  Kamisetty SK. SBS vs Inhouse Recycling Methods-An Invitro Evaluation [Internet]. JOURNAL OF CLINICAL AND 

DIAGNOSTIC RESEARCH. 2015. Available from: http://dx.doi.org/10.7860/jcdr/2015/13865.6432 

8.  Rubika J, Sumathi Felicita A, Sivambiga V. Gonial Angle as an Indicator for the Prediction of Growth Pattern [Internet]. Vol. 

6, World Journal of Dentistry. 2015. p. 161–3. Available from: http://dx.doi.org/10.5005/jp-journals-10015-1334 

9.  Lew KK, Foong WC. Horizontal skeletal typing in an ethnic Chinese population with true Class III malocclusions. Br J Orthod. 

1993 Feb;20(1):19–23. 

10.  Ryu H-K, Chong H-J, An K-Y, Kang K-H. Short-term and long-term treatment outcomes with Class III activator. Korean J 

Orthod. 2015 Sep;45(5):226–35. 

11.  Alhammadi MS, Halboub E, Fayed MS, Labib A, El-Saaidi C. Global distribution of malocclusion traits: A systematic review. 

Dental Press J Orthod. 2018 Nov;23(6):40.e1–40.e10. 

12.  Jung M-H. Age, extraction rate and jaw surgery rate in Korean orthodontic clinics and small dental hospitals. Korean J Orthod. 

2012 Apr;42(2):80–6. 

13.  Nainani JT, Relan S. Prevalence of malocclusion in school children of nagpur rural region-an epidemiological study. JIDA. 

2011;5(8):865–7. 

14.  Joshi MR, Makhija PG. Some observations on spacing in the normal deciduous dentition of 100 Indian children from Gujarat. 

Br J Orthod. 1984 Apr;11(2):75–9. 

http://www.ijrti.org/
http://paperpile.com/b/saHokX/TPDK
http://paperpile.com/b/saHokX/DxAc
http://paperpile.com/b/saHokX/DxAc
http://paperpile.com/b/saHokX/XxJg
http://paperpile.com/b/saHokX/XxJg
http://paperpile.com/b/saHokX/wv9z
http://paperpile.com/b/saHokX/2jEb
http://paperpile.com/b/saHokX/2jEb
http://paperpile.com/b/saHokX/AtcO
http://paperpile.com/b/saHokX/RbpG
http://paperpile.com/b/saHokX/RbpG
http://dx.doi.org/10.7860/jcdr/2015/13865.6432
http://paperpile.com/b/saHokX/41DG
http://paperpile.com/b/saHokX/41DG
http://dx.doi.org/10.5005/jp-journals-10015-1334
http://paperpile.com/b/saHokX/zRN7
http://paperpile.com/b/saHokX/zRN7
http://paperpile.com/b/saHokX/ExWr
http://paperpile.com/b/saHokX/ExWr
http://paperpile.com/b/saHokX/TG5c
http://paperpile.com/b/saHokX/TG5c
http://paperpile.com/b/saHokX/8PG4
http://paperpile.com/b/saHokX/8PG4
http://paperpile.com/b/saHokX/Ywya
http://paperpile.com/b/saHokX/Ywya
http://paperpile.com/b/saHokX/Uwvf
http://paperpile.com/b/saHokX/Uwvf


                         © 2021 IJRTI | Volume 6, Issue 5 | ISSN: 2456-3315 

IJRTI2105001 International Journal for Research Trends and Innovation (www.ijrti.org) 4 

 

15.  Williams MD, Sarver DM, Sadowsky PL, Bradley E. Combined rapid maxillary expansion and protraction facemask in the 

treatment of Class III malocclusions in growing children: a prospective long-term study. Semin Orthod. 1997 Dec;3(4):265–74. 

16.  Xue F, Wong RWK, Rabie ABM. Genes, genetics, and Class III malocclusion [Internet]. Vol. 13, Orthodontics & Craniofacial 

Research. 2010. p. 69–74. Available from: http://dx.doi.org/10.1111/j.1601-6343.2010.01485.x 

17.  Sivamurthy G, Sundari S. Stress distribution patterns at mini-implant site during retraction and intrusion—a three-dimensional 

finite element study. Prog Orthod. 2016 Jan 18;17(1):4. 

18.  Samantha C, Sundari S, Chandrasekhar S, Sivamurty G, Dinesh S. Comparative Evaluation of Two Bis-GMA Based 

Orthodontic Bonding Adhesives - A Randomized Clinical Trial. J Clin Diagn Res. 2017 Apr;11(4):ZC40–4. 

19.  Felicita AS. Orthodontic extrusion of Ellis Class VIII fracture of maxillary lateral incisor - The sling shot method. Saudi Dent 

J. 2018 Jul;30(3):265–9. 

20.  Felicita AS, Chandrasekar S, Shanthasundari KK. Determination of craniofacial relation among the subethnic Indian 

population: a modified approach - (Sagittal relation). Indian J Dent Res. 2012 May;23(3):305–12. 

21.  Jain RK, Kumar SP, Manjula WS. Comparison of intrusion effects on maxillary incisors among mini implant anchorage, j-

hook headgear and utility arch. J Clin Diagn Res. 2014 Jul;8(7):ZC21–4. 

22.  Rubika J, Felicita AS, Sivambiga V. Gonial angle as an indicator for the prediction of growth pattern. World J Dent. 

2015;6(3):161–3. 

23.  Pandian KS, Krishnan S, Kumar SA. Angular photogrammetric analysis of the soft-tissue facial profile of Indian adults. Indian 

J Dent Res. 2018 Mar;29(2):137–43. 

24.  Dinesh SPS, Arun AV, Sundari KKS, Samantha C, Ambika K. An indigenously designed apparatus for measuring orthodontic 

force. J Clin Diagn Res. 2013 Nov;7(11):2623–6. 

25.  Kamisetty SK, Verma JK, Arun, Sundari S, Chandrasekhar S, Kumar A. SBS vs Inhouse Recycling Methods-An Invitro 

Evaluation. J Clin Diagn Res. 2015 Sep;9(9):ZC04–8. 

26.  Ramesh Kumar KR, Shanta Sundari KK, Venkatesan A, Chandrasekar S. Depth of resin penetration into enamel with 3 types 

of enamel conditioning methods: a confocal microscopic study. Am J Orthod Dentofacial Orthop. 2011 Oct;140(4):479–85. 

27.  Vikram NR, Prabhakar R, Kumar SA, Karthikeyan MK, Saravanan R. Ball Headed Mini Implant. J Clin Diagn Res. 2017 

Jan;11(1):ZL02–3. 

28.  Felicita AS. Orthodontic management of a dilacerated central incisor and partially impacted canine with unilateral extraction-

-A case report. The Saudi dental journal. 2017;29(4):185–93. 

29.  Felicita AS. Quantification of intrusive/retraction force and moment generated during en-masse retraction of maxillary anterior 

teeth using mini-implants: A conceptual approach. Dental Press J Orthod. 2017 Sep;22(5):47–55. 

30.  Viswanath A, Ramamurthy J, Dinesh SPS, Srinivas A. Obstructive sleep apnea: awakening the hidden truth. Niger J Clin Pract. 

2015 Jan;18(1):1–7. 

31.  Krishnan S, Pandian S, Kumar S A. Effect of bisphosphonates on orthodontic tooth movement-an update. J Clin Diagn Res. 

2015 Apr;9(4):ZE01–5. 

32.  ANGLE, H E. Classification of malocclusion. Dent Cosmos. 1899;41:350–75. 

33.  Kumar M, Banerjee P, Gondhalekar R, Gondhalekar R, Lall R, Parwani R. Dental Occlusion among School Going Children of 

Maharashtra. J Int Oral Health. 2014 Jul;6(4):53–5. 

34.  Sandhu SS, Bansal N, Sandhu N. Incidence of malocclusions in India--A review. J oral Health comm Dent. 2012;6(1):21–4. 

35.  Laganà G, Masucci C, Fabi F, Bollero P, Cozza P. Prevalence of malocclusions, oral habits and orthodontic treatment need in 

a 7- to 15-year-old schoolchildren population in Tirana [Internet]. Vol. 14, Progress in Orthodontics. 2013. p. 12. Available 

from: http://dx.doi.org/10.1186/2196-1042-14-12 

36.  Todor BI, Scrobota I, Todor L, Lucan AI, Vaida LL. Environmental Factors Associated with Malocclusion in Children 

Population from Mining Areas, Western Romania. Int J Environ Res Public Health [Internet]. 2019 Sep 12;16(18). Available 

from: http://dx.doi.org/10.3390/ijerph16183383 

37.  Bourzgui F, Sebbar M, Hamza M, Lazrak L, Abidine Z, El Quars F. Prevalence of malocclusions and orthodontic treatment 

need in 8- to 12-year-old schoolchildren in Casablanca, Morocco. Prog Orthod. 2012 Sep;13(2):164–72. 

38.  Ngan P, He H. Effective maxillary protraction for Class III patients. In: Current Therapy in Orthodontics. Elsevier; 2010. p. 

143–58. 

39.  Dacosta OO. The prevalence of malocclusion among a population of northern Nigeria school children. West Afr J Med. 1999 

Apr;18(2):91–6. 

40.  Onyeaso CO. Prevalence of malocclusion among adolescents in Ibadan, Nigeria. Am J Orthod Dentofacial Orthop. 2004 

Nov;126(5):604–7. 

 

 

 

 

 

 

 

 

 

 

 

http://www.ijrti.org/
http://paperpile.com/b/saHokX/GdfV
http://paperpile.com/b/saHokX/GdfV
http://paperpile.com/b/saHokX/4Uzt
http://paperpile.com/b/saHokX/4Uzt
http://dx.doi.org/10.1111/j.1601-6343.2010.01485.x
http://paperpile.com/b/saHokX/uRqJ
http://paperpile.com/b/saHokX/uRqJ
http://paperpile.com/b/saHokX/SGjS
http://paperpile.com/b/saHokX/SGjS
http://paperpile.com/b/saHokX/qPEe
http://paperpile.com/b/saHokX/qPEe
http://paperpile.com/b/saHokX/GnwS
http://paperpile.com/b/saHokX/GnwS
http://paperpile.com/b/saHokX/Df3H
http://paperpile.com/b/saHokX/Df3H
http://paperpile.com/b/saHokX/1Fxhu
http://paperpile.com/b/saHokX/1Fxhu
http://paperpile.com/b/saHokX/Ly3B
http://paperpile.com/b/saHokX/Ly3B
http://paperpile.com/b/saHokX/zC1A
http://paperpile.com/b/saHokX/zC1A
http://paperpile.com/b/saHokX/obkhl
http://paperpile.com/b/saHokX/obkhl
http://paperpile.com/b/saHokX/KUAQ
http://paperpile.com/b/saHokX/KUAQ
http://paperpile.com/b/saHokX/oMZK
http://paperpile.com/b/saHokX/oMZK
http://paperpile.com/b/saHokX/Vig0
http://paperpile.com/b/saHokX/Vig0
http://paperpile.com/b/saHokX/d6rG
http://paperpile.com/b/saHokX/d6rG
http://paperpile.com/b/saHokX/cp6k
http://paperpile.com/b/saHokX/cp6k
http://paperpile.com/b/saHokX/1Zfb
http://paperpile.com/b/saHokX/1Zfb
http://paperpile.com/b/saHokX/zy0M
http://paperpile.com/b/saHokX/A8ut
http://paperpile.com/b/saHokX/A8ut
http://paperpile.com/b/saHokX/TfY9H
http://paperpile.com/b/saHokX/pyXl7
http://paperpile.com/b/saHokX/pyXl7
http://paperpile.com/b/saHokX/pyXl7
http://paperpile.com/b/saHokX/pyXl7
http://paperpile.com/b/saHokX/f1OIB
http://paperpile.com/b/saHokX/f1OIB
http://paperpile.com/b/saHokX/f1OIB
http://paperpile.com/b/saHokX/f1OIB
http://paperpile.com/b/saHokX/slq2D
http://paperpile.com/b/saHokX/slq2D
http://paperpile.com/b/saHokX/YPrh
http://paperpile.com/b/saHokX/YPrh
http://paperpile.com/b/saHokX/Ph1k
http://paperpile.com/b/saHokX/Ph1k
http://paperpile.com/b/saHokX/qmvw
http://paperpile.com/b/saHokX/qmvw
http://paperpile.com/b/saHokX/qmvw


                         © 2021 IJRTI | Volume 6, Issue 5 | ISSN: 2456-3315 

IJRTI2105001 International Journal for Research Trends and Innovation (www.ijrti.org) 5 

 

MATERIALS AND METHOD: 

 

1. Study population:  patients age 6-14 visiting SDC  

2. Data to be searched & collected from DIAS 

3. Statistics: calculation of the incidence of flush terminal plane in sample population 

 

MATERIALS AND METHOD: 

  

PARA-I 

  

• Study setting: online setting, DIAS records- Saveetha Dental College 

• Approval:Patient informed consent, SRB approval 

• Sample size: 189 (Anderson, Arnett A. “The Dentition and Occlusal Development in Children of African American Descent.” 

The Angle Orthodontist, vol. 77, no. 3, 2007.) 

• Age group: 6-14 years 

• Cross verification- Photographs- every appointment 

• Number of case sheets reviewed- all case sheets for the past one year 

• Measures taken to minimise sampling bias - cross verified by the guide 

• Internal validity : intra & inter examiner reliability test 

• External validity : Cannot be validated externally 

  

PARA-II 

• Data collection - DIAS 

• Data collection duration- from- March 2019- March 2020 

  

Inclusion criteria: 

1. Age group 6-14 years 

2. OP 

3. Molar relationship 

4. Type of dentition   

5. Systemically healthy 

6. Patient with malocclusion 

7. Patient reporting for orthodontic correction 

  

Method: 

⁃  Patients- appointment photographs- verified 

⁃  Excel tabulation- OP No, age, sex, molar relation, flush terminal plane 

⁃  Flush terminal plane - distal surfaces of upper & lower second deciduous molars are in same vertical plane.  

⁃  Incomplete data- excluded 

  

PARA-III 

⁃  Statistical analysis: SPSS 

⁃  Descriptive analysis- mean - standard deviation - prevalence ratio, chi square test 

⁃  Independent variable: age & gender 

⁃  Dependent variable : flush terminal plane 

⁃  Type of analysis: correlation and association 

⁃  Determine- significant incidence- flush terminal plane 
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