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Foloh(Martin, 1928; Stewart, 1979; Krogman3}
Iscan, 1986), o|2|§ dZ2] §AHq 84F F,
Pl H-9) dFo olide] Fadt g&E A3}

L Aerg oeld glvl(Hinderer, 1975). ©f £t}
v, Eekele] A2 Afckale] wls] e K9] =
Ho| E&e| A8t FHYE (midface) 2] Fo| ¥
EalL 7lx)7] of Foll (Agban, 1979; Uhm3} Lew,
1991), gHelela o F-%l2] AMdFHA 532
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o},
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52le g7 YAdea % 250 53 s
AR Bk opal, TEe] ZpE Rl el ma] g
= ook (Woodburne, 1988; #<l® 1996). u}
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22 el HelME o] f 288 Y42 o4 F
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19403 e]H7lA= F2 &= dalEed 2s =
ol wlejme] syt 3o zalsle] o E wlEE
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vh gle} (4F8SF, 1961; Kim, 1968: <24, 1970:
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1983; o] 5, 1994; 37|14 =, 1905 §H5F
%, 1995; Hwang %, 1995)
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s A =5 ¥l ¢l (Berry8 Berry, 1967:
Corruccini, 1974), =315 4oz Ad4z =
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Berry, 1976), ‘dje] of2 Fuoje] &8 wlx] of
% F9H2 A4 3o (Corruccini, 1974; Mouri.
1976) 53 32 d91 5o Huge], o 34
of g Aldelfehd HHLe 2 wedgie ashg
olsh= ], Fdiw 9bFe] 3]s} sto Ba}Fny
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B M n o st} rpEEgeln 25}
el E3tFel gkl ojelw 1924]8 Algabg]
o, welme] JHaeld B2 ¢ 7|E g o] &
stEod, 715e] dle A% JEFHA B35
o SR, FEHEMTL B34, F4u g
o, SFrdTE dHAdwe] =27 5L sFes
dabet oJALS gelsleich (Stewart, 1948, 1979:
Brothwell, 1981 Meindl 5, 1985), o] 35 by
of =lef Fabsl oJ2kz Zel¥l viz)w s} zhz} 1224
3ol en] F=Fe|gE 24e] Zh 27¢]2] ) w)
T AEE 7R 43 o] dFel AMalsid

Gl dfgt A& 28 GPMAY] =23a)
(sliding caliper)& AFE3lgon RE H22 Mar-
tin (1928} 2] 7|$4 & el&4slscl Lofjefo] A28
F2E2F % BdEe 1F apgy-Rel zygion
(zy) Atelo] 2ef=]d7a]e]l Ihems}e] F (hizveo
matic breadth, Martin's No, 45), 22|32 I
Atele] #Els FF jugale A Abe] 24 A2l jugale
Alo] & (%] 3o w Alo] & bijugal breadth., Martin's
No. 45(1)), cfjm} 2{efw sle] Eghe] »la} 4
F A<l FF83 (zygoorbitale, zo)Abe]2] 34
A9l T3 (mid-orbital breadth, Martin's
No. 45(3)), ddieiz] $]=je] ile] Zgto] slab o}
A% =Hel 3 Y (zygomaxillare, zm) Ape]
2l =dHelel §=® ko] F (bimaxillary breadth,
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Fig. 1. Anthropological measurements of the zygomatic

hone at the anterior aspect of the skull accord-

ing to the Martin's measuring method (245
bizygomatic width, =45(1) . hijugal width,
#45(3) | mid-orbital width, =46 © bimaxillary
width).

Martin's No. 46)-& &8} (Fig, 1),

5t vjejme] rEdes F5 FEE} P
atol2] A A & ASsisd =4 252 E A
F9 4 (porion, po) FEEPLH (ektoconchion,
ek)Abe] 24U A 2] (oder—tiefe, Martin's No. 41),
A= Fofw 2] jugale Abel2] A (ohrjoch-
beinl nge, Martin's No. 41a), 5= 94zt o=}
o 23 913 Alel2] A2l (Martin’s No. 41a™), 3
Ao E-ake] o Aol A 3l 51E Eqhe] ol A 7
o) el o Jf e A o] (inferior zygomatic length,
Martin's No, 41b), Z&]x Szl 242 ol
ofl A el 9= Bgke] $H A Helel o Fefmid
o] (maximum zyvgomatic length, Martin's No,

4e)F AFEE. olgel e FoFEFq2 ol

Fig. 2. Anthropological measurements of the zvgomatic
bone at the lateral aspect of the skull accord-
ing to the Martin's measuring method (41 :
lateral facial length, #41(a) : length frum
external acoustic meatus to jugale, =41(a")
length from external acoustic meatuz to the
upper point of the temporozygomatic suture,
=41(h) . inferior zvgomatic length, =41(c) :
maximum zygomatic length, H : zvgomatic
height ).

HellA o|vfsdo Bite] FHdr= Helql Hofwizo
(zvgnmatic height, Mh)&} #23He) s Thajac)
24 gjalta) 2o B A 2sbdch (Fig. 2).
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z} Algte] H| S22 zpe|7} AMelH LA§HHF ule]
e AR A LEAY G SA e o HaEg
& ARE oEFld X o|E RE ARE SPSS 4.0
HHE =2 a0E of§-3f FAA shsi

pejw2) vl S 542 FAdITHd P
AFee] HE ASE Mglen, I Fae Z27)E
Agatsdct SdZ2Trat B HRTHY AFE
A HZE gauged wires 9] 8le] wirer} 2 gl
o] 1em o|4} P22 So|F FFE FHL A
Zalgck. & e 37§ 249, Y, 2
FH o2 el alalde. 7Y Z7e E79
¢l A% AEe] 1.2mm ¢4 A5z, FHE
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Age] 1.0mm |4, L.2mm o|&lel A4z, 2
A ARt AEe] 0.3mm ¢4 1, 0mm ¢]3el
A2 BAeA. 7YY AFe] 0.3mm <] ¢l
A5 TR ¢lAEA dshed (Berry gk Berry,
1967).

Aoy BT fAE i e
fh2t =& ofw & o] EAE VElE o ¥
H, d2444 53, H FH CeleErlE 8L F
Zh, el E AN E WbRe] 2 AgpdR Fulo] g3
£ silslai,
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1. gh2ol Brymo] HEY EA

gl me)w 1924 F tfAPe R oja|w FEe)A
FE2| Hofw Abo] T HEL AH ASsle o i3
2 BS99 (Table 1, 2),

% Fefw atelf] FHAF (midface) A&A)3=
FUHTHEE Alg)En FAHHLE 29qlA oz}
Ho dafel s o 3ok 53], g ey 713 71%
27 Fejuh AAHel 4FE avgion Ape|g] o A}
o] -2 wfalel ZAS HT 134 8mm, Al A%
126,6 mmE A &Ee] BE HSF Fol| Wi A}o]
7 7hg g, =3 G jugalerle] FE Fals)
117.3mm, o227} 110, 1 mmE g kel 2 2o =

Table 1. Measurements and indices of zygomatic bones of Koreans.

Mol ASE3E vepdglc) o] FHdZe] %
o] oM dale| A o Ik AlAlS geld S
dsich, v Gefe e} sleiw s} ghd $1FH Aol
o] FiHrgHE @y Fo|7) vela] gho} whizl
off £8zke] A Aol sizivl. Adv|Ale) 2BE
o gt Al dHA dq ASA)e FgHE el
Wgdch, s Eaje)fel st FahrEtEe 29
F2lz} 39.5, oAz} 40,72 of 27} gafel] w)E 2
daSd d§ FihrgFe] 4dzez & Hoee
vhepstel (Table 1), o]i= FtdEZ #=wr}
nE)E Gl Plefsivie AR Jehe ez
A z}s}ed o},

vielw 7}2o A Fofjw )] =27) 8} $]eiH )
2] A= HAE ASd 43, A7 3o AT
of -¢ko] ¢ Hwl=]e] Ma] (Martin's No. 45(a'))S
A2 Ehats BE e o] AJA) = S gy or 9
ojglA d zelFE febfigic(Table 1), 2d3
o Fell HE Poiwize] Ho| A= iz} ol.2,
of2bzt 90,72 gabrl ofapEch Zefjme]r] A
Heoezg o Fzid.

2 54 A2 gt g1, 2 2% v R Table
29} Aok, =z o2& A S3]2] v ol Fo| g
AL BdwE T3hele] Fowsl 1245 52 A
FAE P B5eM gZ N e 2% Hit A2
2|7b 24 vepdd, ASAE 5 FATFdAdA #Az)

Martin's No, Male Female Unknown

M45 134, 846, 0(106} 126,645, 5(35)* 127. 4+ 3.6(14)
M4s(1) 117.3+5. 1{118) 110, 144, 0(39)" 111,32, 9(17)
M45(3) 53,5+5.7(111) 52.2+4.7(39) 51,946.1(16)
M46 98 9+5.0(116] o4, B+ 4, 4(39) a4, 413 4(17)
Mdl T1.7+2.7(112) GO, 0435, 0(39)" T0.5+3.2(14)
M41(a) 54,242, 7(36) 53, 1+£2,7(36)° 54,044, 8017}
M41(a") 45.8+2_4(112) 48,042, 7(27) 48.3+3.8(14)
Mal(h) 32,243, 4(80) 29, 6+3,0(20)° 20,544, 1(13)
M41ic) 54,543, T(8T) 0. 54+2,9(30)" 50,6+4,4(13)
Mih) 49,643, 00107) 45 842, 4{35) 46,811, 0017)
MAS3)/MAS 39, 5+4, 1(94) 40.7+3,6(32) 40,2+5,2(12)

Mih)/M4li(c)

91,246, 6(80)

90,75, 4(29)

02 846, 9012)

All data means the average+35. D, the numerals in the parenthesis are the number of the samples which were
measured,

* . Statistically significant (P< 0,05, {-test)

Unit © mm (M45(2)/M45, M{h)/Mdlic) : percentages)

The letter “M° means the abbreviation of “Martin”
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Table 2. Comparisons of the measurements between the right and left side of the zygomatic bones of Roreans.

Female Unknown
Martin's No, e
left right left right left right
M4l 716429 71.8+2.8 BR,T+3. 2 9. 313,07 T0.5+3. 1 TA+3.1
Ma1{a) 54, 1+2.8 54,2428 53.0+2.8 53,1428 53.84+4.0 54, 0+3.9
Mdlia') 49.6+2.4 48 6E2,7 a8, 1£2.7 47 9130 A8, 5440 48.1+3.8
M41(b) a2, 04355 J2.44+3.5° 20,3432 0L 04DS, 00 29.4+3.7 20, 7+4.6
Mdlic) 54.5+3.9 54,4138 504432 50,7133 G244, 6 51.1+4.4
Mih) 49,5432 49 6+3.1 45 65+2.4 46,142, 6° 46,6+2,.3 16,941, 9
M{hy/Mdlic) 91.1+7.1 91,2+6.9 an. 5458 oy, 946, 1 93,2466 92,4%8,1

All data means the average+5, 0, Unit !
* . Statistically significant (P<I0,05, f-test)
The letter “M° means the abbreviation of “Martin®,

A Mgte] # A7 A (Martin's No, 41(a'})gt
% nie] HF A&7 L£Fur of o,

2 gh3el Hoiwa| HAISY 54

bl ghael vie)w 384%F 5 338% (88, (wi)e
A g E48 e e gldden, 9
L 225E(gE 111F, 22F 114F)eM, o2l
76% (43 398, @ EE 3TE )M, aE]a Ao
el otsl wEws 37HdAM ARG FHdT
Frjo] gl A= #Ha Al o F 12.0% (8
2500, 922 6,00, HT 6.0)ge By 3
of, Zol wp 2ol glgld.

giod 23] JF 5= LR 5 o5
z2 =37 Aol glglodt by B daTae
az|7} «§7e] Axce 5 & AFEF B9 (p<

0.05). SGeidFFee] =)= =59 (0.3 mme

~1.0 mm)e] 84,0m% 7pA @etow, F7h4
(1.0mm~—1.2mm)e] 14.5%, SF%H(1.2mm @]
Ahel 1.5%E 71 32 ul=g Mg

B ZTae $A:E Pl ate) $juia} watke of
e o) oML r|Foz ol g, dEd A
2e, # Y912 e B 2, dAdd ol (F
o glwl S8l 43.6%E 713 28 W=7l w9k
o VAl dF@H A §-9] (28, 8%) 8 ojrkE
7] £3%] (27.6%) o SR &gt olvkE7] F-slel F
g el old AT b 5, Fa ok 54
2 M Eale] BAS As} 579 ollF-Fell $AF
2571 63, 8% 7 weked, JojAe E7|9 F
7k §-9) (23.800), %1 4% (12.4%) ] 2l

mim (M{h)/M4lic) | percentages)

P A7 S g, 28 4% (4%
31.6%, S2F 25 1%)eld Fuo] EME el
= g9s S ghabTele] gt ASE 0.8HE ¢
Ful2] mre AfdzFoz} ghe] F2Tule] 7t
tiel 0w (58, 295), SIFHe] 15.7%, TFH o]
26, 1%¢lc}, S Halgeje] $)AE Gofge]
T} F#te] ol & o] M E 7| 2R 3o el ¥
3, 24 AA 24, 5 ¥R Jdre] £ A
S g7y gde] Al AA Felel skl A
27} 52, 7%E 713 @eken eojvlEr] FH e d
S 41.2%, agx ARAA o (FF)6 U=
A= 6. 1%E 7l 28 vEs Bl owkE7
e o galTde] vl AE oA H, T
ozl H9) & M ¥abed AT A, F7)9 ol FE
o o2& HLr} 73.6%E 7 ged, vna=
£719) 2k 91 (22.300) 2k #] A4 (4L 1)l Sl
o},

TLE-

T = 71 F (midface)oll A & RE4je =&
RE o)Fn 2 $|& 9} 277 dFHe Ale] F
22 ofgkg njach ke wiglX vE|r} oF
2 7ol An] dFe] F2 AEE Mel: 7ng
# (dolicocephaly)e]=, o]el] ubafl Fokgl2> 33
PZe] HYs1 FFLE 7o dzeo] A2
o} o &2 712 FIboi2]8 (mesocephaly)& 7}
Ao wielol el e £$]2] 554 =7} 4 shHA
FeFe Fo| W& ez by alvh(Agban,
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1979). ojFeht e 52| Baixale] Ao g
o 2 EFAEE # A 2ok o)s] AAH= A
= 7halg.

a2 WEviely g olie] ‘Eonjay L
vebli s (3he2 5, 1995). o] gjilie] ofaje}
RS M FEHoR Yehlb= Aalelfials Eae
= f=gls] FadEE AR def sloke Eay
=% 5 Jebdcl 58, g9 dmie] 22 2w
T WA o alel M o g Ahe 2hg ehye] of 2}
2] Feliwr} dapie o] E253 dra gy 8
Aot Boargl up glom (ghafA)al shey 1995),
o 82| & (bizygomatic breadth, Martin's No.
45)% = ofAo} HIZE £ Yal (Nakahashi,
1993) ¥ 31 39 (Shima, 1941)Hch= 2}
<+ FEE Jegn <A gdh (s 5
1995). & dtellA] #relo] Lojgiaje] g A2
st EA 134 mm, of3l= 126, 6 mmE I
ol Zate] AFA2] diate] 2 Jebfglo (Table
1), 22y ojHe] A A4dE¢] (Takenaka,
1994), &= FN-2Hkel (Shima, 1934), #d &=
D(SE 5, 1995) 53 e Hae} vz o,
olFe] Aol 23 22 S35 Jehig, 2y
Al 577 8} |3 HAIE (Shima, 1941; Takenaka,
1994, T5E F, 1995)2 HEE TR gt
dEel AHE e Gals) a1 AL uz
Meate] ASAS AlAlg B dFe] Halel =
8 vl2g gl 2o dalAg =4e Do)
W2 ASE Agid AFEA KA, 19409
T Hrfghale] F B de ASgale)l o xsby
o B Fabel ZE Agst g Ad2x5e vze
ohEE oE F52] H3lrl gl wlSe) B G739 o
THNE vad £ ¢lelg.

e FEUEE FUFHL E715 208}
™ (Agban, 1979), o|3§ Bdime] 532 7ivg)
Al Meflel s @E3) ol Bogoz elago] =
E Ml M= B gtdeae] Al g
(Gonzalez, 1974; Hinderer, 1975; Brennan,
1984}, o] ubs| fh=-5 Eghat Fefal o siofw -}
TERFHE AT 236 AAY EM b elae =
7| wFoll e EEE FhiA)F) = 4] o] AlaE o]
seb (1A HEE 1991), o8} 7e] Fajeke
vje] 7)ol ch2at Alcfel| wle} n)H zhzhe] W #}w)

7l 2ol FdF 919 Hef 5a, Aoe A4
2} Befolnt 271 AAdFetHe 2mmal opz}
Plg-s]gtsol dabd 394 wah u) g 30

2 ATl A5E iy d7dgse 270E
& (mid-orbital breadth, Martin's No. 45(3))
& ASfElr wdie] Aoz Goyg a2
HJetdiadoh, SRS daleld] 23 2 A
Ry ot Fofibafo| Zel Higt £aHEe=e] 7o)z
4 (Martin's No. 45(3)/Martin’s No. 45)= «J#}
AM o 2A ASEe gelM M E vgre o
A Bdw 239 = oa)s] o] 2g o &
Ude wetd 093 2 AAse goE 2
HEjW o] o|vhEz] Y47} Al=lal= edgke uv)efar
Ao gaEe, Aoz Yo A} Sz}
FAEEe F HAo] A 89qleld AL o 4
dale, aelmz seime} g A2 Aas
12| zel7} gdebe AME #elg 4 g9 (Table
2). 5%, Bem2] A 2371 i Ay 2fo]e uv]x
T 9EE MgAd - gleld.

EE ASAE L% 9F0r ke 11 37
oA A el E vizsisich, sSvielzl 2w e
A& AP M D o] (maximum  zygomatic
length, Martin's No. 41(c)) & |28l 2 2= 0
A2l AFA7} 2Fe] ASAu o o} B3, 3
o ™ o] (zygomatic height)i= ofaleld] A 8t e
= uiglA 5% Fie] A%Ng o = AnE
e (p<0.05). upebs] w2 2e)o gt
Hulzol o] Zeo] ApE ofAjels LEE B g
FEo o e EA el oo glelg(Table
2), 2} of2fgl Bojwf2] Ee] o]} Huw =
28 Zolol 23} AelA], ol Pojwa] o)u}
=7 Zo| alolo] ejg} 7lel) = gfelala] Eajaic)
atebd] eleigt dFARE w74 £(1995)9 §2
A e A Fety ApAse) vlamg 4 g
.
7t AFA el gk A g gelgh 7z, o
¥ ASAEe] AawAs) gles o £ 9)edg
{(Table 3), 22y} 22182 (mid-orhital width}
e ASASE A 27 g8
T Alde 2Eg FaEnEEa) 2 D) 2 ) 7he
T W EE AR E B, Fole o] Ze] 7))
Al Aoz gfwe] Hoje)= st Ha)
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Tahle 3. Correlation coefficients between the items of the measurement of the zyvgomatic bones of Koreans,

Ma45 Ma5(3) M4 Ma41 M41(a') M41i{bh) M4ai(c) M) M4i(a)

% E T BT & L2260 @ LG8 @ L 3 o@ G & LG8 @ 53 @ L7 &
{151) (138) (146} (150} (125) {131) {129) {135) {147}

M45(1) L33 & LTh @ LG2 @ .23 & 55 & .68 @ 62 @ A7 @&
[158) (166) (162) (126 {131) {129) {154) {159)

M45(3) LA @ L2 & LG & 12 & - 20 @ A7 @& 05 @
(161} (153) (118) (125) (126) (148) {145)

M46 e L6 & Al & L35 & Ldd o0 &
(159) (124) (132) (128) {156) {152)

M41 G6E @ L 0l B8 .db @ L0 @
(127) {131) {129) {149) {158)

Mdlian L0 Lo @ G @ B3 @
{119} {118) {116) {124)

M41(b} .72 @ a0 @ 1 &
(126) {127) {127)

M4lic) o4 @ 24 &
{121) {125}

MCh) 3 @

(142)

@ Statistically significant (P<20,05)

All data means the correlation coefficients, the numerals in the parenthesis are the number of the samples which were
measursd, The letter “M™ means the abbreviation of “Martin®.

& vhehdigich wheba Fowe] HojHe|e} FIky
9 FHEEE el B4 9 Yue] dalsbg
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Abstract

Measurements of the Zygomatic Bones
and Morphology of the Zygomaticofacial
and Zygomaticotemporal foramina in Korean

KIM Hee Jin, PAIK Doo Jin! CHOI Byung Young? CHUNG Min Seok?
HAN Seung Ho! HWANG Young I1* SOHN Hyung Jun®
_ CHUNG Rak Hee! KOH Ki Seok®
LDivesion of Anatomy, Department of Oral Biology, College of Dentistry, Yonsei Universily
‘Department of Anatomy, College of Medicine, Hanwang University, *Kwandong University
Ajou Umiversity, ‘Catholic University, "Seow! National University, "Choongbuk University
"Departaent of Physical Education, Korean National University af Physical Education,
"Department of Anatomy, College of Medicine, Kon-kuk University

In order to clarify the anthropological characteristics of the zygomatic bones that influence to
the facial morphology, authors measured the metric dimensions of the zygomatic bones and
observed the non-metric traits of Korean 192 shulls (122 males, 43 females, and unknown 27
cases). The results were as follows,

In the anterior aspects of the skull. the bizygomatic breadth was 134.8+6.0mm in the male
and 126,6+5,5mm in the female and the bijugale breadth was 117345 1mm and 110, 14+4.0 mm
in the male and female, respectively. The mid-orbital breadth was 53,55 7mm in the male
and 52,2+4.7mm in the female and the bimaxillary breadth was 98,945 0mm in the male and
. 84+4 . 4mm in the female.

In the lateral aspects of the skulls, the distance from the porion to the ectoconchion (oder-
tiefe) was 71.1+2. 7mm in the female and 69.0+3 0mm in the female and the distance between
the porion and the jugale (ohriochbeinlinge). was 04, 2+2. Ymm in the male and 53,1+2, 7mm in
the female. The maximum zygomatic length was 54.5+21.7 mm in the male and 50.5+2 9mm in
the female and the zygomatic height was 49.6+3.0mm in the male and 45, 8+2 4mm in the
female.

The incidences of the absence of the zypomaticofacial foramina and the zygomaticotemporal
foramina were 12,0% and 7,3%, respectively., The average number of the zyvgomaticofacial and
the zvgomaticotemporal foramina was 1.7 and .8, respectively, The positions of these foramina
located on the bodies of the zygomatic bones in many cases, and the other cases were that these
foramina located on the frontal processes of the zygomatic bones or on the borderlines of the
body and frontal process.

Key words | Zvgomatic bone, Measurements, Zygomaticofacial foramen, Zygomaticotemporal
foramen, Anthropological characteristics, Korean
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