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ABSTRACT 
 

Symphysis is an anatomical part of mandible that includes lower incisors and anterior chin. Mandibular symphysis 
is a contributing factor of facial harmony for esthetics and is a determinant for lower incisor position in orthodontic 
treatment planning for border line cases. This cross-sectional study was carried out in Orthodontics department, 
Fatima Memorial Hospital College of Medicine and Dentistry Lahore on a sample size of 90 cases using 95% 
confidence level. Non probability consecutive sampling technique was used. Symphyseal dimensions were 
measured on lateral cephalogram. Data collected was entered and analyzed in computer program SPSS version 
20. Quantitative outcomes like symphysis dimensions, symphysis width, vertical pattern, and ANB were subjected 
to ANOVA of significance. Independent T-test was used to make the comparison between males and females on 
the basis of variables. Results of this study suggested thatC-C’ varies significantly between males and females, 
whereas the differences in symphysis width LA, and LP between males & females are statistically insignificant 
(P>0.05). Bone anterior to lower incisor apex varies significantly among various facial profiles with hypo divergent 
males exhibiting wider chin than normo divergent and hyper divergent subjects. Sexual dimorphism in symphysis 
width was seen among genders. 
Keywords: Facial harmony, lower incisor position. 

 

INTRODUCTION 
 

The stability and facial esthetics depend upon the position 
of lower incisors contained within the mandibular 
symphysis with defines the outline of face, hence defining 
the facial profile1-3. Mandibular symphysis is an area 
located in lower jaw where the two halves of mandible 
meet. Symphysis is a term normally used for union or 
fusion, hence forming a midline4. The area of symphysis is 
of prime concern for an orthodontist because it defines the 
facial esthetics and incisor stability in the lower third of 
face5. 

Symphysis is an anatomical part of mandible that 
includes lower incisors and anterior chin. Morphologically it 
is divided into dentoalveolar symphysis that includes 
alveolar processes with lower incisors and the basal 
symphysis. Mandibular symphysis is a contributing factor of 
facial harmony for esthetics and is a determinant for lower 
incisor position in orthodontic treatment planning for border 
line cases as their position can compromise the stability of 
orthodontic results. Sexual dimorphism exists in 
symphyseal morphology especially symphysis height that 
was 10% more in males as compared to females5-9. 

According to some authors symphysis morphology 
can be a good indicator of mandibular rotation and defines 
esthetics in the lower one-third of face. As the mandibular 
incisors are primary determinants in planning occlusal and 
dental relationships for orthodontic treatment planning, 
therefore the structure of alveolar bone in that area is 
critical for differential diagnosis and should be considered  
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to prevent potential iatrogenic squeal like 
fenestrations, dehiscence, gingival recession and mobility. 
The possible boundaries of tooth movements must be 
considered in camouflage cases with or without extraction 
during planning since inclinations of lower incisor may 
affect post treatment stability in orthodontics10. 

Traditional cephalometrics is used for evaluating 
various facial profiles in orthodontics using different linear 
and angular measurements on intra osseous landmarks to 
quantify anteroposterior (AP) jaw and incisal positions. 
Normal occlusion can be attained in variable facial patterns 
by dental compensations. Therefore incisal positioning both 
in maxilla and mandible is important for case planning, 
analysis, stability and post treatment results11. 

A recent study conducted on a sample of 150 
Pakistani population found prevalence of 56% skeletal 
class I, 32% of skeletal class II, and 12% of skeletal class 
III malocclusion12. Symphyseal depth, symphyseal area 
and total symphyseal area ratio showed significant 
differences between males and females indicating sexual 
dimorphism is present in mandibular symphyseal 
morphology13. 

In orthodontics it’s not only the position of teeth that is 
primary area of concern, but related skeletal and soft tissue 
condition of the patient is equally important to formulate a 
comprehensive treatment plan.14 Therefore mandibular 
symphysis helps in considering treatment planning of both 
surgical and non-surgical camouflage case because it is an 
important guide in planning lower incisor movements.15 Due 
to scarcity of any local data available and the currently 
known importance of mandibular symphysis, the aim of 
study was to evaluate the mandibular symphysis 
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dimensions in skeletal class I malocclusions to determine 
the anatomic limitations to lower incisor movements in 
orthodontic treatment for stability in future outcomes. 
 

METHODOLOGY 
 

This cross-sectional study was carried out in Orthodontics 
department, Fatima Memorial Hospital College of Medicine 
and Dentistry Lahore after permission from Ethical 
Committee. The duration of study was six months and 
sample size was estimated as 90 cases using 95% 
confidence level. After taking approval from institutional 
ethical committee (IRB) of Fatima Memorial Hospital, 
informed consent was taken from every patient. 
Demographic profile of all patients was recorded. History of 
past dental condition was explored and a thorough dental 
checkup was carried out. Lateral cephalograms of all 
subjects were taken in natural head position and traced 
manually. Non probability consecutive sampling technique 
was used. Inclusion criteria was Age 12-30 years, Skeletal 
class I patients of Pakistani descent coming to OPD for 
orthodontic treatment (ANB 0-4°), Symmetric face (on 
clinical examination).Skeletal class I subjects were further 
subdivided into three groups each on the basis of vertical 
pattern obtained from cephalometric analysis and their 
symphyseal dimensions were measured on lateral 
cephalogram. Data collected was entered and analyzed in 
computer program SPSS version 20.  Quantitative 
variables like age were presented in the form of mean and 
standard deviation. Qualitative data like gender was 
presented in the form of frequency and proportions. 

Multiple descriptive statistics and tests were applied 
where needed. Any difference observed in symphyseal 
dimensions within the groups were subjected to the test of 
significance. Qualitative outcome like gender were 
subjected to chi-square test of significance. Quantitative 
outcomes like symphysis dimensions, symphysis width, 
vertical pattern, and ANB were subjected to ANOVA of 
significance. Independent T-test was used to make the 
comparison between males and females on the basis of 
variables. P-value of 0.05 or less was considered as 
statistically significant. 
 

RESULTS 

 

A total of 90 Skeletal Class I cases were enrolled in this 
study. The mean age of the patients was noted as 
18.34±3.45 years with minimum and maximum ages of 13 
& 26 years respectively. Out of a sample of 90, 49 
(54.44%) were females and 41 (45.56%) were males. The 
study results of the study are showed in Table 1-4. LA in 
males and females between groups showed statistically 
significant results (P<0.05). This result showed that at least 
two of the groups varies significantly among each other. 
The linear measurements of LP within groups showed 
statistically insignificant results in males with a P-
value>0.05, whereas LP within groups in Females showed 
a statistically significant result with a P-value<0.05. 
Therefore, in females LP varies significantly among various 
facial profiles. Distance at vestibular and lingual bone 
crests (C-C’) within groups in males showed statistically 
insignificant results (P>0.05). Females also showed 
statistically insignificant results (P>0.05). 

Table 1: Descriptive statistics of baseline evaluation of cases 

 N Min. Max. Mean SD 

Sella Nasion Point A 
Angle (SNA) 

90 71 88 80.16 3.585 

Sella Nasion Point B 
Angle (SNB) 

90 70 85 77.37 3.558 

Difference Between 
Point A and Point B 
(ANB) 

90 0 4 2.79 1.185 

Valid N (listwise) 90     

 
Table 2: Descriptive analysis of symphysis values 

 N Min. Max. Mean SD 

Anterior to apex (LA) 90 2.00 8.50 4.6056 1.35641 

Posterior to Apex 
(LP) 

90 .50 9.50 4.4556 1.26900 

Distance at 
Vestibular and 
Lingual bone Crests 
(C-C') 

90 3.50 11.00 6.7633 1.29584 

Valid N (listwise) 90     

 
Table 3: Analysis of variance among groups (ANOVA) 

 
Sum of 
Squares P-value 

Anterior to apex 
(LA) 

Between Groups 23.217 .001* 

Within Groups 140.530  

Total 163.747  

Posterior to Apex 
(LP) 

Between Groups 7.449 .098 

Within Groups 135.873  

Total 143.322  

Distance at 
Vestibular and 
Lingual bone 
Crests (C-C') 

Between Groups 9.263 .062 

Within Groups 140.186  

Total 
149.449  

 
Table 4: Independent t-test for variables 

Variables T P 

Anterior to apex (LA) 1.764 .081 

Posterior to Apex (LP) .803 .424 

Distance at Vestibular and Lingual bone 
Crests (C-C') 

2.063 .042* 

 

DISCUSSION 
 

Previously different orthodontists around the globe 
evaluated and developed the mean values of mandibular 
symphysis for different ethnicities including Gama in 
Brazilian population, Arruda in Caucasian population, 
Chung in South Korean population, Olayemi in Nigerian 
population, Datta in South Indian population2,6,9,17,18. These 
available norms can’t be applied to other races unless they 
are modified according to our ethnic background. This 
study was conducted to develop these cephalometric mean 
values for a particular sample presenting in a tertiary care 
hospital, which can serve as norms for this specific 
population.  

In the present study skeletal class I subjects with 
different vertical patterns were accessed and horizontal 
symphysis measurements were taken. In our study males 
showed wider symphysis than females. Our results were 
coincident with Mangla who reported that symphysis width 
varies significantly among males and females.19 There has 
been a contraindication in literature regarding symphysis 
dimensions. Moshfeghi reported that females have greater 
symphysis ratio as compared to males20. Nanda also in his 
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study reported that no significant difference in size exists 
between male and female chin21. 

The result coincides with the findings of study carried 
out by Gama on Brazilian population who concluded that 
the bone anterior to incisor apex in mandibular symphysis 
varies significantly among facial types, with brachyfacial 
patterns showing maximum thickness till the outer cortex 
labially.1 Previous studies on same population showed that 
thickness of alveolar symphysis at the apical region in 
narrower in long faced individuals by 20% as compared to 
short faced individuals. Molina in a study on symphysis 
dimensions also mentioned that facial patterns affects the 
bone thickness lying anterior to lower incisor apex22. 

Contradictory to above mentioned findings, Gracco in his 
study mentioned that no statistically significant difference 
occur between the cancellous bone in the mandibular 
symphysis among the three facial types23. Yamada in his 
study on Japanese population concluded that the bone 
thickness at the lower incisor apex depends upon the 
inclination of incisor and independent of facial types24. 

According to our study males showed statistically 
significant differences in LA between hypo divergent and 
hyper divergent profiles, whereas LP, and C-C’ showed no 
statistically significant differences among Hypo divergent, 
normo divergent and hyper divergent facial profiles. It 
showed that symphysis of males in different facial types 
doesn’t vary significantly. 

A recent study agreed that individuals with long facial 
height have a narrower symphysis by 20% on average in 
apical region as compared to those with short facial 
heights6. Esenlik et al also reported that divergence of 
facial pattern affects the symphysis width, with symphysis 
width greater in individuals with hypo divergent faces.11 A 
study conducted by Kim also reinforced the above results. 
In that study bucco-lingual thickness at incisor apex was 
more in low angle cases as compared to normal and high 
angle25. 

Females on the other hand showed statistically 
significant differences in LA, and LP between hypo 
divergent and hyper divergent groups, whereas C-C’ 
showed no statistically significant difference among hypo 
divergent, normo divergent and hyper divergent groups. 
Therefore female symphysis varies among different facial 
types. 
Molina et al in their study stated a short and broad 
symphysis in short faced individuals7. Whereas in normal 
and long face individuals, bone thickness anterior and 
posterior to incisor apex is less, resulting in narrow 
symphysis. Results obtained by Tang coincides with our 
findings in female subjects, showing difference in 
symphyseal dimensions among various facial profiles. 
Hyper divergent showed narrow while hypo divergent 
showed thin and broad symphysis26. 

A study by Khan et al concluded that symphysis is 
narrow in hyper divergent and wide and short in hypo 
divergent subjects with mean vertical heights in normo 
divergent, hyper divergent and hypo divergent groups. The 
mean values for symphysis width in these groups were 
12.07±0.96, 11.80±1.82, 13.07±1.79 respectively that is 
very close to our findings27. Contradictory to the above 
mentioned findings Alarcon in his study concluded that 
although sexual dimorphism occurs between all facial 

patterns and classes, vertical facial patterns behaves 
differently and needs individualization for every subject28. 

Orthodontists should monitor the symphysis 
dimensions while planning orthodontic camouflage or 
surgery in order to prevent potential iatrogenic sequel like 
fenestrations, dehiscence that can occur due to limited 
housing of lower incisors in mandibular symphysis. 
 

CONCLUSION 
 

Within the limitations of this study following conclusions can 
be made: 
1. Bone anterior to lower incisor apex varies significantly 

among different facial profiles. 
2. Sexual dimorphism occurs in mandibular symphysis 

with males showing wider chin. 
3. Males with hypo divergent profiles show a wider chin 

than hyper divergent and normo divergent profiles. 
4. Females with hypo divergent profiles showed a broad 

and short symphysis than normo divergent and hyper 
divergent subjects.  

Contribution of authors: SA: Contributions to the paper, 
AR: Conception and design of work, data collection, critical 

revision and final approval of the version to be published, 
MA: Data collection, data analysis and drafting the article, 
AA: Data analysis and drafting the article, UZ: Data 
collection, data analysis and drafting the article, YI: Data 

analysis and drafting the article 
Conflict of interest: Nil 

 

REFERENCES 
 

1. Harry D, Sandy J. Orthodontics Part 1. Who needs 
treatment? BDJ. 2003; 195: 433-437. 

2. Gama A, Vedovello S, Filho MV, Lucato AS, Junior MS. 
Evaluation of the alveolar process of mandibular incisor in 
Class I, II and III individuals with different facial patterns. 
UNOPAR. 2012; 14: 95–98. 

3. Ajayi EO. Cephalometric norms of Nigerian children. Am J 
Orthod Dentofacial Orthop 2005; 128: 653-656. 

4. Becker MJ. Mandibular symphysis (medial suture) closure in 
modern Homo sapiens: preliminary evidence from 
archaeological populations.Am J Phys Anthropol. 1986 
Apr;69(4):499-501. 

5. Bangar C, Wagh S, Murthy KK, Parhad S. Compensatory 
Cephalometric Changes in Mandibular Symphysis with 
Different Anteroposterior Jaw Relationships. Int J Oral Health 
Med Res 2015;2(3):3-7. 

6. Arruda KEM, Neto JV, Almeida GA. Assessment of the 
mandibular symphysis of Caucasian Brazilian adults with 
well-balanced faces and normal occlusion: The influence of 
gender and facial type. J Orthod. 2012; 17: 40-50. 

7. Syed ST, Mahmood A , Nazir R.Comparison of symphysis 
morphology in normodivergent patients of short and normal 
mandible. POJ 2017:9(2) 87-92. 

8. Nojima K, Nakakawaji K, SakamotoT, Isshiki Y. Relationships 
between mandibular symphysis morphology and lower incisor 
inclination in skeletal Class III malocclusion requiring 
orthognatic surgery. Bull Tokyo Dent. Coll 1998;39:175-81. 

9. Chung CJ, Jung S, Baik H. Morphological Characteristics of 
the Symphyseal Region in Adult Skeletal Class III Crossbite 
and Openbite Malocclusions. Angle Orthod. 2008; 78: 38-43. 

10. Anwar N, Fida M. Evaluation of Dentoalveolar Compensation 
in Skeletal Class II Malocclusion in a Pakistani University 
Hospital Setting. JCPSP. 2009; 19: 11-16. 

http://www.ncbi.nlm.nih.gov/pubmed/?term=Becker%20MJ%5BAuthor%5D&cauthor=true&cauthor_uid=3521306
http://www.ncbi.nlm.nih.gov/pubmed/3521306


Mandibular Symphysis Width in Skeletal Class I 

 

 

2222   P J M H S  Vol. 15, NO.9, SEP  2021 

11. Esenlik E, Sabucouglu FA. Alveolar and symphysis regions of 
patients with skeletal class II division I anomalies with 
different vertical growth pattern. Eur J dent. 2012; 6: 123-132. 

12. Taha S S.The dento alveolar compensation in different 
skeletal patterns of Iraqi adults. J Bagh College Dentistry. 
2011; 23: 139-145. 

13. Zia AU, Qazi HS, Khan WU. The pattern of skeletal 
representation at Islamabad Dental Hospital: An estimate of 
their minimum reporting frequency to aid in planning areas of 
future research. POJ. 2011; 3: 11-15. 

14. Roy AS, Tandon P, Chandna AK, Sharma VP, Nagar A, 
Singh GP. Jaw morphology and vertical facial types: A 
cephalometric appraisal. JOFR. 2012; 2: 131-138. 

15. Kim JC, Maskarenhas AK, Vig KWL, Beck FM, Vig PS. 
Cephalometric variables are predictors of Class II treatment 
outcome. Am J Orthod Dentofacial Orthop 2000; 118:636-40. 

16. Tanaka R, Suzuki H, Maeda H, Kobayashi K. Relationship 
between an inclination of mandibular plane and a morphology 
of symphysis [in Japanese]. Nippon Kyosei Shika Gakkai 
Zasshi. 1989;48:7–20 

17. Olayemi AB. Assessment and determination of human 
mandibular and dental arch profiles in subjects with lower 
third molar impaction in Port Harcourt, Nigeria. Ann Maxillofac 
Surg. 2011 Jul;1(2):126-30. 

18. Datta A, Siddappa S, Gowda V et al. A study of sex 
determination from human mandible using various 
morphometrical parameters. IJFCM:July - September 
2015;2(3):158-166. 

19. Mangla R1, Singh N, Dua V et al. Evaluation of mandibular 
morphology in different facial types. Contemp Clin Dent. 2011 
Jul;2(3):200-6. 

20. Moshfeghi M, Nouri M, Mirbeigi S. et al. Correlation between 
symphyseal morphology and mandibular growth. Dent Res J 
(Isfahan). 2014 May-Jun; 11(3): 375–379. 

21. Nanda, Surender K. Morphology of the human chin from 
cephalometric measurements. Journal of dental research; 
jul1965, vol. 44 issue 4, p828 

22. Molina N, Llopis J, Floris C, Puigdollers A. Lower incisor 
dentoalveolar compensation and symphysis dimensions 
among Class I and Class III malocclusion patients with 
different facial vertical skeletal patterns. Angle Orthod. 2013; 
83: 948-955. 

23. Gracco A, Luca L, Bongiorno BC, Siciliani G. 
Computedtomography evaluation of mandibular incisor bony 
support in untreated patients. Am J Orthod Dentofac Orthop 
2010;138:179-187. 

24. Yamada C, Kitai N, Kakimoto N, Murakami S, FurukawaS, 
Takada K. Spatial relationships between the mandibular 
central incisor and associated alveolar bone adults with 
mandibular prognathism. Angle Orthod 2007:766-72. 

25. Kim Y, Park JU, Kook YA. Alveolar bone loss aroundincisors 
in surgical skeletal Class III patients. Angle 
Orthod2009;79:676-82. 

26. Tang N, Zhao ZH, Liao CH, Zhao MY. 
Morphologicalcharacteristics of mandibular symphysis in adult 
skeletalclass II and Class III malocclusions with abnormal 
verticalskeletal patterns [in Chinese]. Hua Xi Kou Qiang Yi 
Xue ZaZhi. 2010;28:395–398. 

27. Khan MD Y A, Kishore M.S.V, Bukhari S A. et al. Alveolar and 
Skeletal Chin Dimensions Associated with Lower Facial 
Height among Different Divergent Patterns. J Clin Diagn Res. 
2016 May; 10(5): ZC75–ZC80. 

28. Alarcón JA, Bastir M, Rosas A. Variation of mandibular sexual 
dimorphism across human facial patterns. Homo. 2016 
Jun;67(3):188-202.

 
 
 

http://www.ncbi.nlm.nih.gov/pubmed/23482900
http://www.ncbi.nlm.nih.gov/pubmed/23482900
http://www.ncbi.nlm.nih.gov/pubmed/?term=Mangla%20R%5BAuthor%5D&cauthor=true&cauthor_uid=22090764
http://www.ncbi.nlm.nih.gov/pubmed/?term=Singh%20N%5BAuthor%5D&cauthor=true&cauthor_uid=22090764
http://www.ncbi.nlm.nih.gov/pubmed/?term=Dua%20V%5BAuthor%5D&cauthor=true&cauthor_uid=22090764
http://www.ncbi.nlm.nih.gov/pubmed/?term=Moshfeghi%20M%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Nouri%20M%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Mirbeigi%20S%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Khan%20MY%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kishore%20M%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Bukhari%20SA%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Alarc%C3%B3n%20JA%5BAuthor%5D&cauthor=true&cauthor_uid=26852041
http://www.ncbi.nlm.nih.gov/pubmed/?term=Bastir%20M%5BAuthor%5D&cauthor=true&cauthor_uid=26852041
http://www.ncbi.nlm.nih.gov/pubmed/26852041

