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Anthoropological Studies of the Plicae Palatinae
Transversae in Koreans

Tomokazu TODOROKI
Department of Anatomy, Shinshu University School of Medicine
(Director : Prof. Yoshifusa SHIMIZU)

The plicae (rugae) palatinae transversae and the papilla incisiva were observed and measured
according to the method of Lyselld in 200 plaster casts taken from the upper jaws of 100 male
and 100 female Korean students ranging in age from 14 to 19. There were about 3 to 4 primary
rugae per palatal half, Most of the rugae were curved, 7 to 10% branched, and about one third
papillated, Secondary rugae appeared in half of the subjects, the number being generally one per
side. In the papilla incisiva, the pear-shaped form was the most numerous, followed by the oval
and the long, narrow types. Significant bilateral differences were observed in the direction and the
posterior limit of the ruga zone of the ordinary primaries in both sexes, Differences were also
found in the number of branched and united ordinary primaries and of secondary and fragmentary
rugae in the male as well as in the posterior limit of the ruga zone of ordinary primaries in rela-
tion to the teeth in the female. Differences in the order of the ordinary primaries appeared in
their shape, origin and direction and in the frequency of the papillated rugae. Significant sex
differences were observed in the shape, direction and branch of the drdinary primaries.  Significant
racial differences between Koreans and Japanese exist in the total number of primaries and in the

size of the papilla incisiva. Shinshu Med. J., 81 : 104—119, 1983
(Receivd for publication October 29, 1982)
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Table 1 Distribution of native places

Place Male Female
Seoul Gr B 22 47
Kyonggi (m # 25 11
Kyongsangnam (¢ F§) 5 2
Kyongsangpuk  (J¢ 4k 8 7
Chungchongnam (ffi F) 13 9
Chungchongpuk (i k) 2 6
Chollanam (&% ™ 8 3
Chollapuk (& B 14 5
Pusan % 1D o 2
Jeju G M o 1
Pyongannam G @ 0 8
Pyonganpuk GE I o 1
Hamkyongnam  (F% ®) 0 1
Whanghaepek (3D 1 1
Kangwon Gr B 2 1

Total 100 100

Table 2 Age distribution (June, 1971)

Age Male Female Total
14 5 0 5
15 32 11 43
16 37 45 82
17 23 25 48
18 2 15 17
19 1 4 5

Total 100 100 200

mw A &

Pine FONEE TOER BIOTOBRELE
Mok, SXBckksh, Lysellhs ok
I U LD 0 e Lic i - 7edd, BTz ol
e~ %

A bBYoNfEETE

b FRDITICERT % 2 & S QT 5,

1 1ffe & (primary rugae)
a : IFE 1ffe &£ (ordinary primary rugae)
LU0 3 &ffdicde £ EF5,
O4EN 5 mmpl EOFREEFE D,
(T 2RIHED 1 fe £ LR LT, ZolFEn
WHENMCE LI &, RREUEHRETD 1fle

105



2

3

it

11BN

Fig. 1 Numeration of the rugae.

Branched rugae (R I left); broken rugae (R 'V right); united
rugae with common orgin (R I -1 right); united rugae with separate
origins (RIM-IV right); papillated rugae (RII left); posterior limit

of the ruga zone (the distance

asymmetry)
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Fig. 2 Various shapes of papilla incisiva
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Fig. 3 Dioptrograph

Table 3 Frequency of various numbers of ordinary and all primary rugae in right and
left palatal halves in Koreans (100 males and 100 females), with the mean (%)

and variance (u#2)

Number of rugae 2 3 4 5 6 ngtcaz}sgg' - &
(rt) 3 52 42 3 0 100 3.45 0.37
Male
Ordinary primary (1t) 1 56 39 4 0 100 3.46 0.35
i (rt) 3 48 4 5 0 100 3.51  0.41
Female .
(1t) 5 54 39 2 0 100 3.38  0.38
(rt) 2 39 42 15 2 100 3.76  0.64
Male
All primary (L) 1 3 53 15 0 100 3.82  0.47
e (rt) 2 32 50 14 2 100 3.82  0.59
Female
(1t) 0 32 58 10 0 100 3.78  0.37
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Table 4 Bilateral distribution of primary rugae in Koreans (100 males and 100 females)

‘NN Male ‘ Female
rugae per side Ordinary primary All primary Ordinary primary All primary
' rt 1t rugae rugae rugae rugae

4 2 1 1 0 0
5 3 1 2 2 1
6 4 0 0 0 1
3 2 0 0 5 0

rt>lt 4 3 18 10 20 13
5 4 1 8 2 11
6 5 1 0 1
Total 21 22 29 27
3 3 36 19 30 17
4 21 24 23 30

re=It 5 1 6 1 3
Total 58 49 54 50
2 3 1 0 2 1
3 4 15 19 13 15
4 5 2 7 1 6

re<lt 2 4 2 2 1 1
3 5 1 1 0 0
Total 21 29 17 23

Total no. of cases 100 100 100 100

Table 5 Frequency of straight, angular and curved ordinary primary rugae in Koreans
(100 males and 100 females)

Male Female
No. of No. of

Ruga | rugae  Straight Angular Curved | rugae Straight Angular Curved
RI (rt) 100 7 10 83 100 15 12 73
(1t) 100 4 12 84 100 5 17 78
RI (rt) 100 7 38 55 100 6 28 66
(1t) 100 5 39 56 100 3 28 69
RIT (rt) 97 2 51 44 97 5 27 65
(1t) 99 3 39 57 95 4 26 65
RV (rt) 45 0 19 26 49 1 16 32
(1t) 43 4 6 33 41 0 9 32
RV (rt) 3 0 0 3 5 0 0 5
() 4 0 0 4 2 0 0 2
Total (rt) 345 16 118 211 351 27 - 83 241
(1t) 346 16 96 234 338 12 80 246
(rt-+1t) 691 32 214 445 689 39 163 487
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Table 6 Origin of ordinary primary rugae in Koreans (100 males and 100 females)

== Male Female

Ruga - | No, of rugae [R]] [M] [L] No. of rugae [R] [M] [L]
RI (rt) 100 96 3 1 100 100 0 0
(1t) 100 98 2 0 100 100 0 0

R (rt) 100 49 42 9 100 60 29 11
(1t) 100 52 42 6 100 63 27 10

RII (rt) 97 46 32 19 97 46 31 20
(lt) 29 35 41 23 95 36 39 20

RIV (rt) 45 15 16 14 49 14 14 21
(1t) 43 12 15 16 41 4 17 20

RV. (rt) 3 2 1 0 5 1 4
(1t) 4 1 1 2 2 1 0

Total (rt) 345 208 94 43 351 221 74 56
(1t) 346 198 101 47 338 204 84 50

(rt-+1t) 691 406 195 90 689 425 158 106

[R] = origin in contact with the palatine raphe
[M]= origin in the medial half of the ruga zone
[L] = origin in the lateral half of the ruga zone

Table 7 Direction of ordinary primary rugae in Koreans (100 males and 100 females)

\ Male Female
Ruga No, of rugae x u? No. of rugae x u?
RI (rt) 100 3.26 228.61 100 8.47 150.06
(1t) 100 14.06 203.92 100 15.00 212.58
RI (rt) 100 —14.44 265. 04 100 —10.43 351.19
(1t) 100 6.45 321.13 100 3.15 331.24
RIX (rt) 97 —17.05 577.92 97’ —20.36 437.23
(1t) 99 —3.24 408. 44 95 —2.95 407.23
RIV (rt) 45 —8.13 613.06 49 ~20.58 542. 42
(1t) 43 —0.53 524, 41 41 —0.56 417.79
RV (rt) 3 —9.46 169. 00 5 —30.96 1175.80
1t) 4 9.46 199. 66 2 —14.04 16.32

The direction was measured as the angle (in degrees) between the rugae and the
normal to the raphe, forward and backward inclinations being denoted as positive and

negative respectively,

DEARKTH B EEL, MTRVlked, B
EBIFER T oL o T B (Table 4),
2 4#H¢ (Table 5)
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Table 8 Frequency of branched, minor branched and broken ordinary primary rugae
in Koreans (100 males and 100 females)

e Male N ] Female
T~ No. of Minor 0. 0 Minor
T~ . -
Ruga | rugae Branched branched Broken rugae Branched branched Broken
RI (rt) 100 17 5 1 100 9 4 0
(1t) 100 15 3 0 100 11 3 0
RI (rt) 100 4 1 1 100 6 0 0
(1t) 100 17 1 1 100 8 2 0
RII (rt) 97 6 0 0 97 6 0 1
(1t) 99 11 2 0 95 7 1 1
RIV (rt) 45 1 0 0 49 0 0 2
(1) 43 0 0 41 1 0 2
RV (rt) 3 0 0 0 5 0 0 0
(1t) 4 0 0 0 2 0 0 0
Total (rt) 345 28 6 2 351 21 4 3
(1t) 346 45 6 1 338 27 6 3
(rt+1t) €691 73 12 3 689 48 10 6
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Table 9 TFrequency of united ordinary primary rugae in Koreans (100 males and 100
females)
T Male Female
Rug\ Common origin  Separate origins | Common origin  Separate origins
RI/O (rt) 3 4 12 8
(It) 1 5 7 5
RI/M  (rt) 3 10 0 2
(1t) 0 0 1 4
RII/IV  (rt) 0 3 0 2
(it) 0 0 0 3
RIV/V  (rt) 0 1 0 0
: (1t) 0 1 0 0
RI/I  (rt) 0 0 1 0
(1t) 0 0 0 0
RI/IV  (rt) 0 0 0 0
(1t) 1 3 0 1
Total (rt) 6 18 13 12
(1) 2 9 8 13
(rt+1t) 8 27 21 26

O Ox 4k (branched) & L, 2mmBl <3 mmsk
5> & % /N (minor branched) & U-CHliciBiy7z,
EX2mmRHOLDINEBLT H 5, X 3mmld
LoOSBETFE 1 e £ 5%, BTHI0%, &7
BB, FOREHVR INBRIIOE £k 5,
EARHET5 E, Bick bEMz2WEHardh,
& RBOEMOMBERI AR T HBRCE W
(B 5 %), ¥l OB, &E:LTERED
BOH LI EHHBELTED, ErEMTRA
DOHEEILOZIL~FRICE (RS %),

INEE, TER 1fie 02 ZECED B B 0T
Ty TR, TOREINR ITCED LRI
(Table 8), AXAIDTCLZOHIXLInX722P7s &,
BWEA L OMICHEORZILAD bk,

6 4%l (Table 8)

e FRYMEIR L 5 THOBEh T 248 40
1RO £& LTOEEEY b OBATHBA, £OX
B7engle X0 HBEHEIEbOTE L, Boed
IEE1fie #0 1 B iiiie 7o (Table 8), A
ANDTLELTH 5,

7 f& (Table 9)
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wHO, (S) REGSFEHETHY, EEOERE
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8 HEkike & (Table 10)

b 2O, HBVIE LR EERA R EERR e
Fiky Bl bEH 1Re #0550 1/35% DT
W% (Table 10), v #DEZFICHDINERLARD
& RITRIZLETERLEL, #BhHoe FigElH
HRPREL Y, RIITHOLE (74.8%) 75, RIVT
Bk (75.6%) & LDk (79.6%), # (68.3%)
NEhThEEOHERLRT, RVIKe £L0h 0
DN E LD THIg, FEOERAEE T L LT
b bhirhotc,

BARADTIE, FEke £ Lo B EERER 1%
L #O1/3558, BEAL DWW SALP,

9  HEEE (Table 10)
ER 1ie FOMBERYE L LTHED BRI L O,
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Table 10 Frequency of papillate ordinary primary rugae and unions hetween ordinary
primary rugae and secondary or fragmentary rugae in Koreans (100 males and
100 females)

T~ Male . . Female . .
m i\ﬁ). of  Papillate gg;:?axlth No. of Papillate gexgg?axlth
] gae  rugae origins rugae  rugae origing
RI (rt) 100 1 2 100 0 0
(1t) 100 0 0 100 1 1
RI  (rt) 100 87 3 100 25 0
(1t) 100 43 0 100 32 1
RIL (rt) 97 67 0 97 62 0
(1t) 99 74 0 95 63 0
RV (rt) 45 34 2 49 39 0
1) 43 26 0 41 28 0
RV (rt) 3 1 0 5 4 0
(1t) 4 2 0 2 2 0
Total (rt) 345 140 7 351 130 0
(1t) 346 145 0 338 126 2
(rt+1t) 691 285 7 689 256 2

No union with common origin present.

Table 11 Frequency of the various posterior limits of the ruga zone in Koreans
(100 males and 100 females)

g Male Ordi Female
rdinar " rdinar .
I(J)rirnaryy ‘ll}ulslgap;longgry primaryy ﬁlgapzlgﬁgry
Tooth zone ruga zone ruga zone
4 mesial  (rt) 0 0 0 0
(1t) 0 0 0 0
4 distal  (rt) 1 1 0 0
(1) 1 1 4 3
4/5 (rt) 3 2 4 4
(it) 8 7 3 4
5 mesial  (rt) 20 15 17 10
(1t) 24 20 26 17
5 distal (rt) 43 35 41 34
(1t) 35 31 44 42
5/6 (rt) 24 25 31 35
(1t) 24 22 21 25
6 mesial  (rt) 9 22 7 17
(it) 8 19 1 8
6 distal (rt) 0 0 0 0
(1t) 0 0 1 1
Total (rt) 100 100 100 100
(1t) 100 100 100 100
(rt--1t) 200 200 200 200
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Table 12 Bilateral comparison of the posterior limit of ordinary primary ruga zone in
Koreans {100 males and 100 females). The position of the right limit is given in
relation to the left (difference in mm)

R posterior to L (—) Level R anterior to L (+) Total no. — .
* u
-5 -4-3-2-1 0 1 2 8 4 5 6 7 |°ofcass
Male 0 1 7 6 918 2 114 6 6 1 0 1 0 100 —0.94 5.43
Female 1 1 4 4 10 13 2 22 11 9 5 0 0 O 0 100 —0.81 4.41

Table 13 Frequency of various numbers of secondary
Koreans (100 males and 100 females)

and fragmentary rugae in

Number of rugae 0 1 2 3 ;I‘fotcaalsgg. % u?

Secondary rugae Male (rt) 46 41 12 1 100 0.68 0.52

(1t) 66 29 4 1 100 0.40 0.38

Female (rt) 47 41 10 2 100 0.67 0.54

(1t) 57 33 9 1 100 0.54 0.49

Fragmentary rugae Male (rt) 90 8 2 0 100 0.12 0.15

(1t) 97 3 0 0 100 0.03 0.03

Female (rt) 84 13 3 0 100 0.19 0.21

(1t) 90 9 1 0 100 0.11 0.21

FRMB2 e FERIIMH ¢ £ LERLEBOLOD BITEE LRV, EAETLTHD DR, AOHE

AT, B £, —MAIRIERIC - T B8
B0 O A BRI hole, 2flie FEIMT
b 4 & DD, TRTIRENRL D SEHAR O
LODOKRTHY, HENELTHBILHEIBED L DL
fematz (Table 10),

BAAIDTE, BiRo e 20, —iipiRiEkiciis
S T B O L ORE 3 FlERD bR TW5, 2
W X5 BWEEH b & & DIBEATRORIAL, HBR
DRI B HHHEETH DD WBELE CTH 2 I0BMH
HOBOL DY, SERNE 2HAREDLR T B,
Fie Z L bORATEO BAR Ak 5 INBUAE L ®E
AL DBEERD S,
10 ¥ 1§e FIHBHOREO i & © HHRIALE
(Tahle 11)

1k e F OB Ok, Table 11 T4b5
ha ks, sdicETabornkd £<5/6, 5m
MERICHES . 4m X b RITNCIER L ke X OB
FET B, ¥ 6d Tk, Lol 1Fa
ZbRETC, FRE D EHTRER 1 fe x0f
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e
EF:N

DEMCESTL b BHeSD (EHRES %),
OEEZETRD bR o7,

AAADCIE, Smic#tsbonRkbE<, T
5/6, 5dDIALE>T\ %,

11 4 1§fe & HB o #5 o W & o HENE

(Table 11)

S 1 e £ aiies L ile FHBHICOWT
23 IR 1 e S HBHOBEORE L (BT,
5m, 5dICHEDHLLONMHRIL, 6mEEHEL
+5LOMNEMLTEY, &fks LTHEROBREN
IV BHCh B, Afid HEEGED bBhah -7,

12 &M LsWIER Lt S OBEOMZE
(Table 12)
EH ke FO@BEOM e FLAT R 5 &,

Table 12 1o+ 2 & { EREDHEEYRT « (Fig. 1)
DOTRHETE—0.94, L —0.81TH Y, WIFhbHD
BIEAHBICLE L D VB HCMBELTWS (R
%) Blrd Wl % & L OTIBHCELH DV EE
Trhis\
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Tahle 14 Frequency of secondary and fragmentary rugae associated with ordinary
primary rugae in Koreans (100 males and 100 females)

h Male Female
\ Secondary Fragmentary Secondary Fragmentary
Ruga | rugae rugae rugae rugae
RI (rt) 15 3 14 0
(lt) 5 0 12 3
RI (rt) 24 5 32 7
(1t) 15 1 20 4
R (rt) 21 3 18 10
(1t) 16 1 17 3
RIV (rt) 1 3
(1) 3 1 5 1
Total (rt) 68 12 67 19
(1) 39 3 54 11 -
(rt-+1t) 107 15 121 30

Table 15 Frequency of various shapes of inci-
sive papilla in Koreans (100 males and 100

Table 16 The length and width of incisive pa-
pilla and W/L index in Koreans (100 males

females) and 100 females)
Male and i —

Male Female female n x u?
Flame-shaped 12 ? 21 Length Male 100 5.87 1.0
Long, narrow 16 12 28
Oval 2 20 40 Female 100 5.98 1.10
Pear-shaped 35 42 77 Width Male 100 3.18 0.96
Round 4 6 10 Female 100 3.22 0.79
Spool-shaped 3 4 7 ]
Triangular 10 7 17 W/L index Male 100 54.56 241.61

1 . .

Total 100 100 200 Female 100 54.45 215.33

B 2iEk 4 (Table 13, 14)

HEAD 2 e FOFEHE B 0%0.68, 0. 40,
1 DA50.67, £0.54CH B, FhroRBEEEL, 5
DATE4Y, ET34Y, HDIET58%, £ TI3%TH
%, PoBEMCERCS MBS (ERES %),
LT LRSS\ EAL B B 2EE Tk . HED
WD BRI o Tc. 2 £ DER LR 2 EF
oW, FOHETAL XOREHRDLE, 1EKETO
LODHs0% Y, RLELSTL3ILECTTH S
(Table 13), F7-HBMMAA D &y BRI
OFEZREL%L, RI, RIAZAIKOWLTH W
(Table 14),

C WiEE4 (Table 13, 14)
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Wik e # o nEEHOFEEIY 0. 1A THY, &
BIDF 10% wabhbdhs %Th 2KETTHD
(Table 13), HTixAMCEE L (EHER 5 %),
ST ENCSERITS 525 FETIREY, ik
LD I ENETRR S B BB ORIV, Wi e
HOWMBEIEFHTRI, L TCRINCEL &V
&7z (Table 14),

D UmEEEHE
1 4% (Table 15)
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DRty
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DB, RIRBOIRE T 5,
2 R&Lig (Table 16)
YIHHAEORE LIE, & b CieRiEiEfix Table
16 iRid, BioMic g BEILZbhitl,
BAID ADPHAIIRE S H 7. 4lmm, 77 6. 64mm,
554, 99mm, Zrd.39mm, EIRIEIP 69.5, 4 69.5
THh, BREADENIES, H RIFHERKE LAEC
NELI o T (ERKR 1Y, LR
WL R 5 %),

v % =

A BEAEOEL S OTHEE

BEAOKNEeFD L, 1 S ETHLO
OEE I EEMC o 3~ 4 KT, ZOITENL
TB L OBRKRIPICH B, TOHRRELDE, M
Db FILOERIELBED, BHoe FiTnw ik
ENESEY VR TIRES, TOEALEFROL &
BEMIBHCEFS LT L. FhBillo e 2L
R HRTHI~OEMIE G, BERe 12 1fie
FD3HLOWI/BIRRALIREY, BHOe X 3EED
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2 /EWOENIIRF—EK L, FOLFDOFNL~
2mmiEHCH D ENE, 2k FEnER
DT HD RO 1/2 HBLT %25 Tofi 1
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B EEEIE-WLT
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WIER 1k e ¥ MBI ORED 2HATtHB (W TFh
LERKLS). T HAUOERL#e 21kE
fE b LEHFRLEMLCE D, LbEfloe &
DEMNOL DR CI Y EFCETREL OB &
BRLTCw5 (Table 7, 12),
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T2 WO N, QO e £ OBREISRT 58D
WAL D EFEH B 0D, LOFEEOMKMRILS
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e, FicHB R Gl 1 i ¥HEHOREL
W DAL DWW TR B &, Bk beEfEk
b bhicws (Table 11),
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Foe £ ThLEOERCHLY DERENRROhE D
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BB (Table 9), F0EHIONR 2fe £ LU
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HBo B L DR ROLNBEEELE ZIRNIIE
1 e X MBR OB & W OMENIILE T, A
EME b BFRCHEHCMEL TS,
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WEABPNE e £ D& b ST OV CHITERDIRR A
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L OHER e RO DH B EDGEDBRD, Tiheb
B, MBECRBHFO e X3EiEYRmTL03% <,
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ME inb(Table 5), IBRILRTHO ¢ £ Clhn SR
MBI E D 0K TH B2, HHEITRL
ToN T DI S DR X 0 B CAME S - T
¢ (Table 6), 7z, RIHOE FITHBRE #ix
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{7t% (Table 10),
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L0 4 BT D X 51T, e FDVEHD L DR
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DEFTHY, BHO L X3 EFORAHIMUEITIC
HE LT\ (Table 7),
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