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TOBY XYPAAHI'YW

13-25 HACHbI MOHIOJ1 XYHUIA 3PYYHWIA 3APUM Y3YYNONTUWT
O3NramMan PEHTIEH 3YPAI 93P CYANNAX Hb

YHO3cn301: XYHUIA 3pYYHUIA ©CONT 3PYYHUIA YEHWUI TONTOWH XAC3Ar, 3pYYHUI BynaHrmmH
TOOOPXOW X3Car, 9pYYHWW canaadbl apblH MPMAar, TYYLWWH CIPTIHIMWAH  AYHA X3CarT
apargaar 6onoxbIr TaMAsrnaka3. XyYHUA HAraH OGUEeunH Hyyp amHbl 3pXTHWUA ecenT
XODKUNTUAH 3YA TOrTNbIr 3pYYHUIA OynaHrmiH eHUMMWH XerkKUNTUWH 3y TOrTrnoop
Togopxovngor 6avHa. MoHron XxyHwWiA 3pyyHUM OynaHrMiH eHuer, 3pyyHuh canaaHbl
eHOep, 3pyyHuA BynaH XOOpPOHAObIH OPreHUNr X3MXKWK TOAOPXOWMOX LeeH X343H
cypanraa xviracaH 6anraa Hb 34raap y3yynanTyyaunr apyyYHUn YEHUIA TONTOMH XenKUNT
rYMUaXx, Wyn wyasmk gyycax cyynuunH Hac (13-16) 6onoH wa xenkwx ayycaan
TortBopTon Banx HacaHg (17-25) cyanax yHgacnan 6onnoo.
3opunzo: 13-25 HacHbl MOHron XyHUMA 3PYYHUA XODKUNTUWAH 3apuM  y3YYNanTuir
A3Nraman peHTreH 3ypar 433p cyanax.
CyOanzaaHbl 3a2eap, apaa 3yu: Cyganraar 4eckpunTuB cyfanraaHbl apraap siByynas.
220 apyy HYYPHUIA O3NTr3M3n PeHTreH 3ypar 433p 3pyyHWUA OynaHrmiH eHuer, apyyHUn ux
OreunnH epreH, apyyHun BynaHrMnH TeBrepuinH ypa XOHXPOOC 3PYYHUMA YEHUI TONrOWH
0934 uar xypTanx engpwuinr Imaged 1.50i USA nporpaMm xaHramx awwurfiaH LuyramaH
xamxunT xuns. CypnanraaHbl ctatucTuK Bonoecpyynanteir Stata SE 12.0 nporpamm
XaHram alwmrnaH, yn xamaapant TyyBpunH TecT, ANOVA TecT neapCoHbl Koppensaum,
LyraMmaH perpecCcuiH LUMHXUIraarasp YHanas.
Yp OyH: OpyyHuin BynaHrminH eHUrMiiH gyHaax y3yynant 123.5 xam, apyyHuni nx neniit
epreHun ayHpax yayynant apartang 149.3mm, amartang 146.0MMm, apyyHUWU 6©HOPUIAH
y3yynant apartang 60.0mm, amartang 58.0mm 6anB. IpyyHuin BynaHrmnH eHuer 13
HacHaac(126.3 xam) 25 HacaHa(122.1 xam) xypTan aaxum Oyyp4y 6anHa. IpyyHUIA MX
BreuninH epreH 6ONOH 3PYYHUIA OHOPUINH AyHOAX Y3YYNANT 3parTang CTaTUCTUKUIAH ad
xonborgon 6yxun snraatan 6anHa (p<0.05). SpyyHuin eHApuiAH y3yynant 13 HacHaac 21
HacaHAg XypTan aaknm eceH Hamargax banHa.
AyaHanm: 13-25 HacaHng apyyHun BynaHriiH eHuer 60M0H 3pyYHWA eHOAPWUAH y3YyynanT
Hac, XynCcaac xaMaapaH eepynergex banHa.
Tynxyyp ya: 3pyy HYypHulU 037123M371 peHmeaeH 3ypaz , 3pyyHul bynaHaulH eHueez,

apyyHuUU ux bueulH epaeH, 3pyyHuUl eHoep



ABSTRACT

MEASUREMENT OF MANDIBULAR PARAMETERS IN 13-25 AGED MONGOLIANS
ON PANORAMIC RADIOGRAPHS

Background: Condylar cartilage, posterior margin of the ramus and alveolar ridge are
the mandibular growth zone. Gonial angle is a valuable indicator to diagnose the growth
pattern of patients. Since, there are only a few studies on the use of panoramic
radiographs for dentoskeletal features and focus mainly on gonial angle, condylar ramus
height, and bigonial width measurements in our country, we conducted a study measuring
above parameters in the ages (13-16) of emergence of the second permanent molars,
and completion of condylar head growth and the ages (17-25) of continuing stable
permanent dentition.

Goal: We aimed to study gonial angle, ramus height and bigonial width in 13-25-year-old
dentate subjects.

Material and methodology: A descriptive study was conducted. Total of 220 digital
panoramic images meeting the criteria had been used in the study. Gonial angle, bigonial
width and condylar ramus height was studied by /Image J, 1.50 USA software.
Independent t-test, one way ANOVA test, pearson correlation coefficients, linear
regression models were computed using STATA SE 12.0 statistical software.

Results: Mean value of the gonial angle was 123.5 degrees, the mean value of bigonial
width was 149.3mm in males and 146.0mm in females. The mean value of condylar
height was 60.0mm in males and 58.0mm in females. Gonial angle value decreases from
13"(126.3 degrees) year to 25" year (122.1 degrees). Ramus height and bigonial width
were significantly higher in males (p<0.05).

Conclusion: Gonial angle, and ramus height measurements was influenced significantly
by the variations in age and gender related variations.

Keywords: gonial angle, ramus height, bigonial width, mandible,orthopantomogram
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CypanraaHsbl axrbIr XananuyyncaH bangan
OpA3M LUMHXWUNT33HWIA Xypang, TaBbCcaH UMTran
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CypanraaHbl anbIH €C 3yK
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1.2.2. XYHWI 3pYyYHUIA ByNaHMMnH XeNKUNTUIAH Tyxawn
1.2.3. XyHMIA 3pYYHUIA UX DUEUAH XBNKUITUIAH Tyxan
1.3. XyHuWiA 3pyyHUIA XeaenreeHnin buomexaHumk
1.3.1. XyHWIA 3pyyHUIA garyy YMrnanuinH xegenreeH
1.3.2. XyHUM apyyHUI1 BOCOO YUITIANNIAH Xe46eNreeH
1.3.3. XYHMI 3pYYHUIMA XOHONEeH YMrNInuinH Xxe4enreeH
1.4. XYHWUA 3pYYHWUIA TUTOM CIPTIH, 3PYYHUI OynaHrMiH cyganraaHbl Tyxan
1.4.1. XyHUI 3pyyHUI AYPC OHOLLMAIOO
1.4.2. XYHUIA 3pYYHUIM XODKUATUAT XYH cyananbiH apraap LWWHXMA3X Hb
XOEPLOYIAAP BYNAI. CYOAANTAAHbBI XOP3IrNMArg3XxYYH BA APIA 3YWU
2.1. CyganraaHsl 3areap
2.2. CypanraaHbl xampax xypaa b6a TyyeBap
2.3. CypanraaHbl M323Nan LyrnyyncaH apryya
2.3.1. 3B TEXHUKI3P aBCaH PEHTreH 3yprunr TyyBapnacaH apra:
2.3.2. COHrox aBcaH peHTreH 3yprinH Xoép gaxb wanryyp
2.3.3. CoHrocoH 3ypraa HacHbl Bynar, XyNcuiiH Xxapbluaaraap TaHLYYNax
2.4. CypanraaHbl axrblH XaparnargaxyyH
2.4.1 Image J nporpaMmm xaHramx
2.5. CypanraaHbl apra apraunan
2.5.1. OpyyHun BynaHriH eHUrMiAr cygancaH apraynan:
2.5.1. DpyyHUIN epreHUr cygancaHd apradynan
2.5.2. OpyyHUM eHOPpUIAr cygarncad apradnan
2.6. Yp AYHIMAH cTaTucTUK BonoscpyynanTt
YPABOYIAAP BYNGI. CYOANTAAHBI AXKTTbIH YP AYH
3.1. OpyyHuir BynaHrninH eHUrMir cygancaH ayH

3.2. OpyyHU nx BMennH epreHnnr cygancaH gyH

17

18

19

19

19

20

20

21

25

27

27

27

28

28

29

29

30

31

32

32

32

33

33

34

35

40



3.3 OpyyHui eHgpuir cygancaH ayH
JOPOBOYIA3P BYNAr. X3JIU3MX
OYTH3NT
TANAPXAN

HOM 3YU

44

49

54



10.

11.

12,

13.

14.

15.

16.

17.

18.

18,

HOM 3YI

Mypaexae H, AmapcaixaH b, 3eHounart . Hyyp amHbl coror raxkur 3acan. 3th ed.
YnaaH6aatap,2016;1-81, 296-311.

Proffit W, Fields H, Sarver D. Contemporary Orthodontics 5th edition, St. Louis, MO:
Elsevier, Mosby. 2013:22, 39-47.

Erica B TR. Pediatric dentistry. Vol Examination, Diagnosis, and Treatment Planning
for General and Orthodontic Problems. 6 ed2019.

Akacaka M, HuwwuHo M, Caca P, Takaru KO, Tamypa A. XyyxguiiH Hyyp am cyanan.
3th ed. Ynaan6aatap: 3pxac; 2019; 52-54.

OwyHpganrap M, Oarpganbasap b, OwyHbar b. MoHron xyyxaminH apyyHUA yeHumn
OYTUMAH PEHTreH WWHXUNrasHun ayHraac. SMWYWC, SpamuinH yyynraH-45.171-
174.

Claudio R, Claudio U, Alessandro A, Massimiliano T, Angelo M. Variations of the
gonial angle in vertical surgical reduction of the maxillary-mandibular complex.
Journal of Craniofacial Surgery. 2005;16(4):716-719.

Anekceee BIll, ToxmaH WW. AnTpononoruss asumarckon dactmu CCCP. Hayka;
1984;165-190.

PoruHckuin A, JleeunH M. AHTpononorus: y4ebHuK onst CTYaeHTOB YHUBEPCUTETOB.
M: Bbicwas wkona. 1978:110-115.

Mepcun J1. OptogmoHTma. [OwarHocTuka, BuAabl 3yOOYENKCTHBIX aHoManui.
WHxeHep. 1996;136-137, 166-167.

Bbonopmaa C, Nanxapran . MOHron XyHun raenblH SCHbI XODKNUIAH Y3YYNanTUnAr
LyramaH XaMXUNTUIAH apraap TOAOPXONNOX Hb. JPYYN M3HAUMH LUMHXNIX yXaaH
catryyn. 2016;12(37):80-84.

Margolis HI. A basic facial pattern and its application in clinical orthodontics: Il.
Craniofacial Skeletal Analysis (cont'd), and Dento-craniofacial orientation.
American Journal of Orthodontics. 1953;39(6):425-443.

Brecher E, Stark TR, Christensen JR, Sheats RD. Examination, Diagnosis, and
Treatment Planning for General and Orthodontic Problems. Pediatric Dentistry:
Elsevier; 2019:562-587.

Saini V, Srivastava R, Rai RK, Shamal SN, Singh TB, Tripathi SK. Mandibular
ramus: an indicator for sex in fragmentary mandible. Journal of forensic sciences.
2011;56:513-S16.

Al-Shamout R, Ammoush M, Alrbata R, Al-Habahbah A. Age and gender differences
in gonial angle, ramus height and bigonial width in dentate subjects. Pakistan Oral
& Dental Journal. 2012;32(1).

Kim YR, Lee JY, Song WC, Koh KS. Sex determination of the mandible focusing on
the ramus. Korean Journal of Physical Anthropology. 2009;22(4):269-277.

Kumar MP, Lokanadham S. Sex determination & morphometric parameters of
human mandible. Int J Res Med Sci. 2013;1(2):93-96.

CapaHrya 4, AHyxuH B, Baspunmar b. ©cBep HacHbI XYYXOWAH YHAaaHbl X3parrnas
fa wyaHuiA Loopon eB4YHUIA XamaapnblH cyganraa. OwyTHbl 3PAMUAH YyynraH-
2015. 2015:62-63.

Shahabi M, Ramazanzadeh B-A, Mokhber N. Comparison between the external
gonial angle in panoramic radiographs and lateral cephalograms of adult patients
with Class | malocclusion. Journal of oral science. 2009;51(3):425-429.

CanparcypaH [1. XaBUWH 3yynTTanm amMartan XyHUN ary ypaaac aBcaH TenepeHTreH
3YyprunH AyHAaX y3yynant [AHaraax yxaaHbl MarucTpbliH 33par rOPUICOH Har
ca03BT OyTaan]. YnaaHbaatap E720400- OMHanN3yiH LWWHXNAX yxXaaH cyanan,
Ipyyn MIHOUWH WMHXIIAX yXaaHsbl nx cypryyns; 2010.



20.

21.

22.

23.

24.

25,

26.

27.

28.

29.

30.

31.

32.

33.

34.

39.

36.

37.

38.

A3z3asna ©. MoHron XyHuUn HYYPHUIA XaxKyyrminH TenepeHTreH 3yprid yayynant [AY-
Hbl MarucTpbiH 33pPar rOPUIICOH Har c343BT OyTaan]. Ynaanbaatap, 3pyyn
MaHguinH LLnHxnax Yxaanel Mx Cypryyne; 2009;21,51.

OHxoprun b. 12 HacTtan x39BWWH DOMOH WyO 3pyy HYYPHWUA rakurranm XyyxguiH
XOHLUOOP 3pYyYy ACHbI 6CONTUAH YUMMANIUAT XaXKYYTMMH TenepeHTreH 3ypar 033p
XapbLyynaH cygancaH Hb [AY-Hbl MarucTpbIH 33par rOPUIICOH HAr c3A3BT 6yTaan],
SMLYNC; 2009;15-16.

Terhune CE, Ritzman TB, Robinson CA. Mandibular ramus shape variation and
ontogeny in Homo sapiens and Homo neanderthalensis. Journal of human
evolution. 2018;121:55-71.

LLmanbrayseH . OcHOBbI CpaBHUTENBbHOM aHaTOMUKN MO3BOHOYHBLIX XXUBOTHbIX. M:
CoseTckas Hayka. 1947;541:419-450.

Palastanga N, Soames R. Anatomy and human movement, structure and function
with PAGEBURST access, 6: anatomy and human movement. Elsevier Health
Sciences; 2011.

Stunz DI. The mandibular angle in infancy: Its significance and modification. The
Journal of the American Dental Association. 1941;28(6):921-928.

BycbirmH A. Bo3pacTHble W3MepeHUs OMWMHbI WU LUMPUHBI HWXKHEN 4YentcTu y
yernoseka. Ctomatonoruns. 1953(3):20-21.

Tpesyboe BH, MwuwHes JI, HesHaHoBa H, ®uwes C. Optoneguyeckas
ctomaTonorud. TexHonornsa nevebHbix 1 npocunakTnyeckmx annapatos. 2008.
Ng MW, Fida Z. The Dynamics of Change. Pediatric Dentistry: Elsevier; 2019:411-

418. e413.

HoiiHmkoB A. OcoBGeHHOCTM aHaTOMUYECKOro W  MUKPOCKOMUYECKOrOCTPOEHUS
HWXHen YenocTtu Yenoseka. [nce M. 1951:35.

Ceylan G, Yanikoglu N, Yilmaz AB, Ceylan Y. Changes in the mandibular angle in
the dentulous and edentulous states. The Journal of prosthetic dentistry.
1998;80(6):680-684.

Leversha J, McKeough G, Myrteza A, Skjellrup-Wakefiled H, Welsh J, Sholapurkar
A. Age and gender correlation of gonial angle, ramus height and bigonial width in
dentate subjects in a dental school in Far North Queensland. Journal of clinical
and experimental dentistry. 2016;8(1):e49.

Yaremchuk MJ. Atlas of facial implants. Saunders Elsevier; 2007;56,169-170,197-
198.

Manigandan T, Sumathy C, Elumalai M, Sathasivasubramanian S, Kannan A.
Forensic radiology in dentistry. J Pharm Bioallied Sci. 2015;7(Suppl 1):5260-264.

Mattila K, Altonen M, Haavikko K. Determination of the gonial angle from the
orthopantomogram. The Angle orthodontist. 1977;47(2):107-110.

Upadhyay RB, Upadhyay J, Agrawal P, Rao NN. Analysis of gonial angle in relation
to age, gender, and dentition status by radiological and anthropometric methods.
Journal of forensic dental sciences. 2012;4(1):29.

Xie Q-F, Ainamo A. Correlation of gonial angle size with cortical thickness, height of
the mandibular residual body, and duration of edentulism. The Journal of
prosthetic dentistry. 2004;91(5):477-482.

Joo J-K, Lim Y-J, Kwon H-B, Ahn S-J. Panoramic radiographic evaluation of the
mandibular morphological changes in elderly dentate and edentulous subjects.
Acta Odontologica Scandinavica. 2013;71(2):357-362.

Chole RH, Patil RN, Balsaraf Chole S, Gondivkar S, Gadbail AR, Yuwanati MB.
Association of mandible anatomy with age, gender, and dental status: a
radiographic study. ISRN radiology. 2013;2013.



39.

40.

41,

42.

43.

44,

45.

46.

47.

48.

49.

90.

51.

52.

23.

54.

Pillay S, Ishwarkumar S, De Gama B, Pillay P. The Morphometry of the Angle of
Mandible and its Correlation with Age and Sex in the eThekwini Metropolitan
Region: A Panoramic Study. International Journal of Morphology. 2017;35(2).

De Lyre WR, Johnson ON, Miyashita K. Essentials of Dental Radiography for Dental
Assistants and Hygienists. 1999.

3ambara X, HaeaaHsm J1. CaaTtcaH art apaar aBax M3C 3acfblH 3MYUNT33HUNA
3aanTbir 6onoscpyynax. OHow catryyn. 2006;03:31.

ByxuH 3. JpyyHuMiA CyBrMriH canaananTblH TOXWONAMbIF cyAancaH OyH. Jpyyn
M3HAWNH LWMHXN3X yxaaH catryyn. 2012;8(18):4-5.

Hu KS, Koh KS, Jung HS, Kang MK, Choi BY, Kim HJ. Physical anthropological
characteristics and sex determinative analysis by the metric traits of Korean
mandibles. Korean Journal of Physical Anthropology. 2000;13(4):369-382.

Kim IH, Han CH, Ryu SY. Changes in gonial angle and mandibular width after
orthognathic surgery in mandibular prognathic patients. Journal of the Korean
Association of Oral and Maxillofacial Surgeons. 2006;32(2):129-137.

Lux CJ, Conradt C, Burden D, Komposch G. Dental arch widths and mandibular-
maxillary base widths in Class |l malocclusions between early mixed and
permanent dentitions. The Angle Orthodontist. 2003;73(6):674-685.

Larrazabal-Moron C, Sanchis-Gimeno JA. Gonial angle growth patterns according
to age and gender. Annals of Anatomy-Anatomischer Anzeiger. 2018;215:93-96.

Mizoguchi |, Toriya N, Nakao Y. Growth of the mandible and biological
characteristics of the mandibular condylar cartilage. Japanese Dental Science
Review. 2013;49(4):139-150.

Ogawa T, Osato S, Shishido Y, Misaki K. Relationships between the gonial angle
and mandibular ramus morphology in dentate subjects: a panoramic
radiophotometric study. Journal of Oral Implantology. 2012;38(3):203-210.

Saikiran C, Ramaswamy P, Santosh N, Sudhakar S, Smitha B. Can Gonial
Measurements Predict Gender. A Prospective Analysis Using Digital Panoramic
Radiographs Forensic Res Criminol Int J. 2016;3(2):00089.

Ahmed KM, Ayad CE. Normative Morphometry of Adult Sudanese Mandible: A 3D
Computerized Tomography Based Study.

Chaurasia A, Katheriya G, Patil R. Morphometric analysis of inter-condylar width,
intermandibular width and condylar inclination angle wusing digital
orthopantomogram-An anthropometric study. Journal of Oral Medicine, Oral
Surgery, Oral Pathology and Oral Radiology. 2016;2(4):210-218.

Thakur KC, Choudhary AK, Jain SK, Kumar L, chandra Thakur K. Racial
architecture of human mandible-an anthropological study. J Evol Med Dent Sci.
2013;2(23):4177-4188.

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. Journal of oral and maxillofacial pathology: JOMFP.
2018;22(2):266.

Xocbasp M, Conb WC, Mypasxas H, OwoyHuauar b. MoHron xyHWin amHbl apyyn
M3HAWWH Wanryyp y3yynantuir cyanad Tortoox He. Innovation and advances in
dentistry. 2018:54-57.



