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Abstract

Cephalometric radiography is an examination method that often used in orthodontic treatment to make a diagnosis
which includes the relationship of teeth to jaw, assessment of skeletal relationships, assessment of dental relationships
and functional analysis. This study aims to determine the height of the mandibular symphysis through cephalometric
radiographic based on gender. This study aims to determine the height of the mandibular symphysis by gender from
cephalometric radiographic picture. This research is using analytic observational design. The research data used 70
secondary data cephalometric radiograph of RSKGMP Airlangga University patients. The data was measured manually
by forming a line parallel and perpendicular to the line tangent to point B, and calculating the distance between the
superior border of the mandibular symphysis taken at point B to the most inferior border of the symphysis outline. The
average value of the mandibular symphysis height in males is 22.44 mm and in females is 20.53 mm. There is a
significant difference in the height of the mandibular symphysis in males and females.
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1. Introduction

Various tools and examination methods have been found in dentistry. Especially in radiology, there are several types of
examination methods such as X-ray, USG (Ultrasonography), CT (Computed Tomography) scanners, and radiography.
Radiography is a method of examination using ionizing rays to form an image of the object being studied on the film.
Radiography is divided into two types, extraoral radiography and intraoral radiography. The types of extraoral
radiography are panoramic radiography, cephalometric radiography, lateral jaw radiography, and others.2
Cephalometric radiography is the examination method most often used by dentists in orthodontic treatment to help
diagnose which includes tooth-jaw relationships, assessment of skeletal relationships, assessment of dental
relationships and functional analysis23+. The results of cephalometric radiographic images can be seen the relationship
between the teeth, craniofacial structures and the condition of the maxilla and mandible.5

Skull bones can be an accurate gender identification tool to help identify disaster victims. The accuracy rate for
determining gender using skull bones is 90%.% Among the skull bones, there is the mandible which plays an important
role in determining gender. The mandible is the largest and strongest bone in the skull bone and resistant to
decomposition’s8.

Besides being useful for determining gender, the mandible also plays a role in orthodontic treatment. There is an
anatomical part of the mandible that has an important role in orthodontic treatment, namely the mandibular symphysis.
The size and shape of the mandibular symphysis are important considerations in the evaluation of patients in
orthodontic treatment?.
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The mandibular symphysis is part of the mandibular anatomical structure which is located in the frontal midline of the
mandible, forming the chin and the front of the lower face. Human has a different shape of the mandibular symphysis.
These differences can be influenced by the functional environment, masseter muscle thickness, mandibular plane angle,
mandibular incisor angle, nutrition, hormones, trauma, heredity and gender10-13,

2. Material and methods

This type of research is an analytic observational using 35 male and 35 female samples. Samples were obtained from
RSKGMP Airlangga University during the period 2018-2022 and were taken using the Lemeshow method. The sample
in this study must fulfill the inclusion and exclusion criteria. The inclusion criteria consisted of male and female, aged
15-35 years, the mandibular incisors are still complete and the cephalometric radiographic data in a good quality. The
exclusion criteria consisted of the sample had experienced a fracture of the symphysis and anatomical abnormalities in
the mandibular symphysis. This study protocol was approved by Universitas Airlangga Dental Hospital Ethical
Committee, Surabaya, Indonesia (28/UN3.9.3 /Etik/PT/2022).

The samples were measured manually using the Aki method (1994) by forming a line parallel and perpendicular to the
line tangent to point B, and calculating the distance between the superior border of the mandibular symphysis taken at
point B to the most inferior border of the symphysis outline.

Figure 1 The measurements of symphysis height

Data that has been obtained from three observers, a reliability test is carried out to find out to what extent the
measurement results using the same object will produce the same data. Because this research was conducted by three
observers, a reliability test was carried out using the Interclass Correlation Coefficient test. Then the data were analyzed
using Statistical Program for Social Sciences (SPSS) normality test was performed using the Shapiro-Wilk Test to
determine the distribution of the data. If the data were normally distributed, a parametric statistical test was using the
independent T test to compare the average mandibular symphysis height based on male and female. And if the data
distribution in this study is found to be abnormal, then a non-parametric statistical test is performed with the Mann
Whitney test

3. Results

Based on the results of measurements by three observers, the average mandibular symphysis height in males is 22.44
mm. While the average mandibular symphysis height in women is 20.53 mm and the significance test showed p<0.05.
This means that there are differences in the size of the mandibular symphysis height based on gender. (Table 1)

Table 1 Mandibular symphysis height in males and males

Assessment Total | Mean (Males) | Total | Mean (Females) | p

Mandibular Symphysis Height | 35 22.44 35 20.53 0.004*

*significance
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4., Discussion

The aim of this study is to determine the differences of mandibular symphysis height in males and females based on
lateral cephalometric radiographic features. This difference is influenced by several factors, one of them is gender. Males
have a greater opportunity for mandibular growth and development compared to females. This is caused by the
adolescent growth spurt that is owned by male, and they have an additional two years in the process of growth and
development!#. In addition, sex hormones are also very influential in determining the development of a human’s face.
Sex hormone increases the secretion of growth hormone (GH). GH is released in large quantities and it is associated
with growth spurts, where growth spurts contribute 17% of male adult height and 12% of female adult height5. This
statement is supported by the results of a study by Aki et al (1994), using samples aged 17-30 years by measuring the
height of the mandibular symphysis using cephalometric radiography and obtained an average of 25.91 mm in males
and 23.18 mm in females.

This study was conducted to provide information that the mandibular symphysis on cephalometric radiography can be
used as a supporting examination useful for dentists in orthodontic treatment to see the direction of mandibular growth.
The mandibular symphysis plays a role in the composition and harmony balance of the face. In addition, the morphology
of the mandibular symphysis affects treatment plans and assists in diagnosis in orthodontic examination!. Based on
the research of Aki et al (1994) the morphology of the mandibular symphysis was found to be related to the growth
direction of the mandible. The relationship between height, width and angulation of the mandibular symphysis affects
the assessment of mandibular growth. Mandibles with an anterior growth direction usually have a hypodivergent facial
pattern with short symphysial height, large width, small ratio, large symphysial angle and wide chin. Meanwhile for the
posterior growth direction with a hyperdivergent facial pattern, it has a long symphysis height, small width, large ratio,
small symphysial angle, and narrow chin6. Mandibular growth can help diagnose orthodontics and treatment plans
such as treatment duration, tool selection, extraction sequence and extraction needs??.

The hypodivergent pattern is characterized by a short face and a tendency for the teeth to grow buccally. The
hyperdivergent pattern has a tendency to form a narrow jaw arch, it causes malrelation and malposition of teeth.18
Humans with short symphysis generally have a wide chin so that more incisor protrusion is aesthetically acceptable
and therefore the possibility of treatment is greater in the non-extraction direction®. Whereas for humans with a higher
symphysis and a narrow chin, the possibility of a treatment plan is towards extraction?20.

5. Conclusion

There is a significant difference in the height of the mandibular symphysis in males and females. Mandibular symphysis
in males is higher than females. With mean value of 22.44 mm in males and 20.53 mm in females.

Compliance with ethical standards

Disclosure of conflict of interest

No conflict of interest.

Statement of ethical approval

This study protocol was approved by Universitas Airlangga Dental Hospital Ethical Committee, Surabaya
(28/UN3.9.3/Etik/PT/2022).

Statement of informed consent

Informed consent was obtained from all individual participants included in the study.

References

[1]  Vural UK, Gokalp S. Diagnostic methods for dental caries used by private dental practitioners in Ankara. Niger ]
Clin Pract. 2017;20(3):382-387.

[2]  Brennan]. An introduction to digital radiography in dentistry. ] Orthod. 2002;29(1):66-69.

179



World Journal of Advanced Research and Reviews, 2023, 17(02), 177-180

Duterloo HS. A reflection on radiographic cephalometry: the evaluation of sagittal discrepancy. ] Orthod.
2014;41(3):208-217.

Walianto S., Wiwekowati.,, & Rahina Yudha. Incidental radiographic finding of charm needle or “susuk” in
orthodontic panoramic nd lateral cephalometric radiograph: A case report. Bali Medical Journal (Bali Med ])
2020;9(1):339-43 P-ISSN.2089-1180, E-ISSN.2302-2914.

Nucera R, Lo Giudice A, Bellocchio M, Spinuzza P, Caprioglio A, Cordasco G. Diagnostic concordance between
skeletal cephalometrics, radiograph-based soft-tissue cephalometrics, and photograph-based soft-tissue
cephalometrics. Eur ] Orthod. 2017;39(4):352-357.

Ingaleshwar P, Bhosale S, Nimbulkar G, Smitha T, Deepak V, Britto F. Assessment of condyle-coronoid angle and
gonial angle for gender determination: A digital panoramic study in Bagalkot population. ] Oral Maxillofac Pathol.
2022;26(3):414-418.

Rad FO, Javanshir B, Nemati S, Khaksari F, Mansoori R, Ranjzad H, Shokri A. Evaluation of Sexual Dimorphism
with Mandibula Parmeters by Digital Panoramic Radiography. The Open Dentistry Journal. 2020;14(1):172-7.

Astuti ER, Iskandar HB, Nasutianto H, Pramatika B, Saputra D, & Putra RH. Radiomorphometric of the Jaw for
Gender Prediction: A Digital Panoramic Study. Acta Medica Philippina. 2022;56(3).

AKki T, Nanda RS, Currier GF, & Nanda, SK. Assessment of symphysis morphology as a predictorof the direction of
mandibula growth. American Journal of Orthodontics and Dentofacial Orthopedics. 1994;106(1):609.

Ahn MS, Shin SM, Yamaguchi T, Maki K, Wu TJ], Ko CC, & Kim YI. Relationship between the maxillofacial skeletal
pattern and the morphology of the mandibula symphysis: Structural equation modeling. Korean ] Orthod.
2019;29(3):170-80.

Al-Khateeb SN, Al Maaitah EF, Abu Alhaija ES, & Badran SA. Mandibular symphysis morphology and dimensions
in different anteroposterior jaw relationships. The Angle Orthodontist. 2014;84(2):304-9.

Miloro M, Ghali GE, Larsen PE, Waite PD. Peterson’s principles of oral and maxillofacial surgery. 2 th ed., Ontario:
BC Decker,2004;1064-9.

Glowacki ], Christoph K. Gender difference in the growing, abnormal, and aging jaw. Dent Clinics. 2013;57(2):263-
80.

Saloni, Verma P, Mahajan P, Puri A, Kaur S, Mehta S. Gender determination by morphometric analysis of
mandibular ramus in sriganganagar population: A digital panoramic study. Indian ] Dent Res. 2020;31(3):444-
448.

Bhuyan R, Mohanty S, Bhuyan SK, Pati A, Priyadarshini S, Das P. Panoramic radiograph as a forensic aid in age
and gender estimation: Preliminary retrospective study. ] Oral Maxillofac Pathol. 2018;22(2):266-270..

Mangla R, Singh N., Dua V., Padmanabhan P, & Khanna M. Evaluation Of Mandibula Morphology In Different Facial
Types. Contemp Clin Dent. Vol 2(3):200-6. doi: 10.4103/0976-237X.86458.

Chae ]J. M., Gousman J., Seo ]J. W,, Bay R. C, Jue S. S., & Park ]J. H. 2020. A Retrospective CBCT Study of the
Relationship between Mandibula Symphysis Bone Density and Mandibula Growth Direction. The Journal of
Clinical Pediatric Dentistry, 44(5): 356-63.

Suragimath G, Ashwinirani SR, Christopher V, Bijjargi S, Pawar R, Nayak A. Gender determination by radiographic
analysis of mental foramen in the Maharashtra population of India. ] Forensic Dent Sci

Alexander VA, Kumar A, Shetty KN. Assessment of the symphysis and its correlation with antegonial notch in
dakshina kannada poulation: The influence of gender and facial type. International Journal of Current Research.
2017;9(2): 46318-24.

Linjawi Al, Afify AR, Baeshen HA, Birkhed D, Zawawi KH. Mandibular symphysis dimensions in different sagittal
and vertical skeletal relationships. Saudi ] Biol Sci. 2021;28(1):280-285.

180



