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Fig. 1 The cusp numbers of the mandibular permanent second molar A) 4 cusps B) 5 cusps C) 6 cusps
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Fig. 2 The groove patterns of the mandibular permanent second molar A) + patterns B) X patterns and C) Y patterns
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Table 1 The cusp numbers and groove patterns of the mandibular permanent second molars among different populations

Populations Cusp numbers (percent) Groove patterns (percent)

4 5 6 Y + X

Europe Europe* 65.1 NA NA 22.9 NA NA
Icelander, Northeast Iceland® NA NA 10.9 NA NA NA

America  Canada® NA NA 0.5 NA NA NA
Alaskan Eskimo, USA’ 33.3 66.7 NA NA NA NA
Pima Indian, south central Arizona, USA® 70.5 NA 1.7 18.5 70.2 11.3
Yanomama, southern Venezuela® 13.5 68.5 17.9 4.6 67 28.3
Makiritare, southern Venezuela® 345 53.5 12.1 6.5 52.2 413

Africa San Sotho, southern Africa' 20.8 NA NA 86.3 NA NA
Central Sotho, southern Africa™ 29.4 NA NA 52.9 NA NA
Sub-Saharan African, Africa* 241 NA NA 52.4 NA NA

East Africa'’ 81.4 18.3 0.3 NA NA NA

North Africa* 66.4 NA NA 30.6 NA NA

Australia  Australian Aborigin, Australia™ NA NA 47 4 92 4
Asia Jat, India®™ Male 94.91 4.52 0 18.54 56.74 24.72
Female 92.66 7.34 0 28.32 22.12 49.56

Ami tribe, Taiwan™ Male 79.25 20.75 NA 0.83 99.17 0

Female 90.24 9.76 NA 0 100 0

Atayal tribe, Taiwan™ Male 80.43 19.56 NA 217 97.82 0

Female 85.71 14.29 NA 0 100 0

Ami tribe, Taiwan' 40.3 59.7 19.3 4.8 541 411

Chinese, Liverpool™® 88.8 1.2 NA 0 100 0
Singaporean Chinese, Singapore'” NA 431 0.79 NA NA NA

Thai, Yao, Meo, Mrabri tribes, Thaliand'® 25.8 NA NA 19.3 NA NA

Thai, Aka, Yao tribes, Northern Thailand' 44.2 55.8 23.1 0 56.8 43.2

NA=not available data
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Table 2 The cusp numbers and groove patterns (pairs (percent)) of the mandibular permanent second molar in symmetry and asymmetry form
between males and females
Cusp numbers and groove patterns
i Asymmetry
Sex 5 6 form Total
+ X Y + X Y + X Y
Male 606 41 15 175 22 10 9 2 0
(65.87)  (4.46) (1.63) (19.02)  (2.39) (1.09) (0.97) (0.22) (0) 40 920
662 207 1 (4.35) (100)
(71.96) (22.50) (1.19)
880 (95.65)
Female 602 42 14 165 19 8 13 3 0
(66.15)  (4.62) (1.54) (18.13)  (2.08) (0.88) (1.43) (0.33) (0) 44 910
658 192 16 (4.84) (100)
(72.31) (21.09) (1.76)
866 (95.16)
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Table 3 The cusp numbers and groove patterns (pairs (percent)) of asymmetry form according to the sides of the mandibular permanent second molars
between males and females
Right
Sex  Side 4 5 6 Total
+ X Y + X Y + X Y
Male 4 + am 0 0 15 (1.63) 2 (0.22) 0 0 0 0 17.(1.85) | =
X 1(0.41) 0 0 0 0 0 0 0 1) |2
Y 0 0 I 0 0 0 0 0 0 0 <
5 + 16(1.73)  1(0.11) 0 [ 0 0 2 (0.22) 0 0 19 (2.06) | 3
i X 1(0.11) 0 0 0 [ 0 0 0 0 1011 |
Y 0 0 0 0 0 [ 0 0 0 0 =
6 + 0 0 0 2 (0.22) 0 0 [ 0 0 2(0.22) | ro
X 0 0 0 0 0 0 0 mmmm 0 0 IS
0 0 0 0 0 0 0 0 [ 0
ot 18 (1.95  1(0.11) 0 17 (1.85)  2(0.22) 0 2 (0.22) 0 40 (435)
19 (2.06) 19 (2.06) 2 (0.22)
Female 4 + 1w 0 0 15 (1.65) 2 (0.22) 0 0 0 0 17.(1.87) |
X 2(022) 0 1(0.11) 0 0 0 0 0 3(0.33) |
Y 0 0 I 0 0 0 0 0 0 0 =
5 + 17 (1.87) 1(0.11) 0 [ 0 0 2 (0.22) 0 0 20 (220) | g
3 X 2022 0 0 0 [ 0 0 0 0 2(022) [
Y 0 0 0 0 0 I 0 0 0 =
6 + 0 0 0 2 (0.22) 0 0 I 0 0 2(0.22) | r
X 0 0 0 0 0 0 0 mmmm 0 0 IS
0 0 0 0 0 0 0 0 [ 0
21 (2.31) 1 (0.11) 0 18 (1.98)  2(0.22) 0 2 (0.22) 0 0
Total 44 (4.84)
22 (2.42) 20 (2.20) 2 (0.22)




a9um. 19 57 atium 2 H.a-e. 2550 95

Wuﬁﬁﬂwmwrﬂé’ﬁmﬁqﬁu ﬂ@"mﬁﬂwmmmuLﬂ?'mummmﬂ
mmnm sUBLLBNFNLNINTB9A9HN LL@“’i“JJLLLI‘LI'J’]EIW‘]_Iu’m-'_I-
vmm memumwmemaumwmmmmmuﬂuLmv
stlunusassnanimaaaulaauasfnudn lddaanuunnsng-
ﬁuaﬂ'wﬁﬂm‘iqﬁmmwmﬁﬁﬁixﬁuﬁﬂéﬁm&l .05 (p = .96 Way
p =.99)

Lﬁi@ﬁmimqawm:ﬁﬂmfﬁﬂmuﬂuLL@:gﬂLL‘um"awm
funamuisndngeslulsyinnd lmileutuicaedus-
w40 glumasiy AndluFeuas 4.53 uaz 44 ¢ luwAncgd
Andusesaz 4.84 (ﬁmmnﬁmqu%uud@ﬁﬂm 920 Alumwe-
g8 uaz 910 glumande) Tanusnmudiu (m199fl 3)
wudn lwweeng Auaonnuaiia 4 waz 5 YNwiniu (19 4
Anfufetas 2.06) wazAudranuaiia 5 Yuuinnan
Geanz 2.17) Tnaliflavuunnsneszninednuasnaldadn-
ﬁﬁymmﬁﬁﬁizﬁuﬁmﬁﬂﬁm .05 (p = .96) douluiwanma
ANUIIWLTHA 4 unnnan (Faaay 2.42) Tnued e
wuaHa 5 tunnndn (Geuaz 2.42) waldnuAHLANFNG
imdwé’m@ﬂwﬁﬁm‘?ﬁﬁtymmaﬁﬁizﬁuﬁmﬁﬂﬁzy .05
(p = .95) Uiy S NAROLIANMLLANANTZNINNATDS
uautusaanmeasulaawaasnud Il auuansiteiy
@ﬂ'wﬁﬁﬂa?ﬂﬁagmmaﬁﬁ@zﬁuﬁmﬁﬂﬁcy 05 (p = .97) uaz
Lﬁ@ﬁmicmgﬂLLuuémﬂ%ﬂLwﬂmmmwc@qwud’]Lﬂugﬂuuu
Lﬂ?@wuwmﬂmnﬁ@m%@mnﬁﬂmu 4 5uaY 6 YN uaz
Vagumauazdne

UV

AU IUAN BT UAN AN AR ULALRLNTBY
Hunsuwiansdnassiniliiananuaruauluuinnadn 4 1y
- a d 4y o
wragluuusaaiugluuuaudeladldgluuasesunnauan
dugduuudnannulaludseansdaulnngjvesian’ Annu
WinmsAnEANTulsrea N LA U LLILSRITINA
wuldlunguiseansuanatlszima sauisdszmelng atnals-
finiu nnsAnmIanuauunargluuuseslulszangneg

o yanflunisAnelugnnenan fsenaldneoe

N o
Hvles
Wmniganiauansgana1a inasiall nasAnenillewen-
anNgUINtayanaoiua uaulNuarguuUTaaIu-
Y, dd v o4 Ao
nauwiadnasaasaa inanialinguuilanaiudaya
g oo o 4 . <
Wassiudmiunisdnunlunguilszannsing  nasAnuenil

wudrmamanialinguuilsauouly 4 dadudaulng

131416 L ELANFENNNIY

Y o = A =
AAAAFAITUNIIANHIDUURITIVLD LT
NN3ANNUDY Turner'® WAZUBY Manabe wazAnE' T9ANEA
TuganaguinasnuaIugm 5 YnInngn 4 U anaiiiassn
ANNNIIITUINITIBILFARTIA9T (local evolution)' 1178

~ X a \ o = ~

g lnaguieaadilieaanuanssiulszans e Geaasd
. 4 y o .
ANgAnE AN BN PR UTRlsTmA e ie L FauRe Uy
N13ANHINLAYNAN®NUAY Turner'® waZA89 Manabe
warAne ' aenglafmn ManfsAn eI RLazN13ANE luTNn
1 1819 44124 |41 1119094013 Fudonlunjuay
vl wugduuusesiesesranauonidudanlunjuas

14 <, 2 < =,,13,14,16
AAAARBIALNITANHIDULDITLD LT
AN AN IR NN AN AN FN9TENINUNATDIRI U

Yuuargtunusasluunsuuiainass Tsaenadoaiu

7,16 411,12

PANNIANTN" ' FATULNINITANE AN AT

wazee sauRen sAnETes Tumer™ uavaes Manabe
waransz”® Tutlsemalnasae adnglsfimnu auauluuay
g'ﬂLLuuéﬂwmﬁummLLﬁ@i’]ﬁﬁm@ﬂuﬂuimmqmﬂ‘lﬁ
granuAEuAnaneszudnanAld  iesandeldineiinig
Anmannen nnsAneEalATsNd T E LA
WenageudniiaanuuansinglussninanALazLANA19A N
msAneRsunisels edasls
Lﬁ'@ﬁm@mﬁﬁmuﬂmm:gﬂLLuué@wmﬂNunmmLﬁ—

= v o LA Ao
@qQEﬁW@@\??zuquﬁqu"ﬂqqLL@zsﬁqElWU']WNﬂ?zLﬂVW]N@ﬂEmz

=

wiaunuivaassnuiudaulun (Fasaz 95.65 luwenia
uazfeeas 95.16 TUWANDY) daAARRINLNITANEITAY
Loh'" @4 Baume waz Crawford™ Iridaduingudninaziigu
fAuANAN B iU e AR AN I aUAWE09
o ~ Ao o o a Y o
s Turnsilszinniianwauziunnigdna td e uiu
Jegassunuiiudoutias Gasas 4.35 TuwAtaLasiasay
4.84 luwAnilv) duaaiiasnantladanisanizinanm
YIBNITUIUNITHALI L LA LANANA LW T2 9N 19V RN
21 \ pRp = 2
nnsaeeiu’ waznulunguiszananuANeTEAZa
=< = 2= ° ) \
ailanNgANEHAN A WINL N LA UL TR IR -
v, dd L4 3

nauuiawEnassluaulnangunilanianialivaslsyine-
dl o [~ o o v 3 ?/ v
Tnamaanadaluiflusiunuduazdranaaianainanuala
wszdunaselseaaunnuiianasislssinAanduaguin
o Z’/ dl U = z | U =
waanAas Atiuialinisdnuniiludayasesanneansd
nsAnEURNIANATaLAGN lUNgUANMANEAIMTANNINTY
4 P py ~ o o ,
sauianInauaetlszelne e uBFauinaudusiatiililg
fayatiugurestlszmalne wasiudeyaieiFauineuiy
ﬂim’mﬂugﬁmﬂ%u ﬁua’mﬁ’ﬂﬂ@jmm’%mammﬁuﬁuﬁ’




96 J Dent Assoc Thai Vol. 57 No. 2 March-April 2007

NINAUGNTIN viFaNenendaiugudr A nduiugiy
= ' o A : Ay
isailszansngulareendae o uvislannnewviselaisely

unaql

melidesningasnsdinei agullidn Sruauuuaz
gﬂLLuuéﬂwmﬁummLL%’@Q’N%%@Q luﬂuimﬂﬂzjuuﬁq
nanalsaaslszmalne i”TQLWﬂmmL@mquwmﬁm 4 1
ludouwlug Taewarianuianay 71.96 dowluiwaAncga
wuFeaaz 72.31 mug‘ﬂLLuuémwugﬂme'mm?l@\mmamn
dudaulug  wazlinuanuuansteszudnanAesnafiie-

AAymeadanszauladAty .05
AIRLAN

ﬂm”ﬁﬁﬁwmaum”ﬂmﬁﬁwﬂmmmma‘ﬂ‘ NUR-
WANE AN INTT Y qmﬁmﬂ@ 111311 uANTT AR
npRTLANsINTlasiy mmmmaawxlamumaﬂﬂm 21a09e]
TUALNNETNYILANDARN WIAINAD 41T UANITN
quay nadeiuanssudlesiy AnganldRuuzinduaa
aransiununneuieaela  Anys a3 TiuaNeTN-
WANNIS NAITTIUANIINAYINY WazAINELINA LaunT g
NN ALAWINTANTTEUT WHUINUNAE

LANA1TANNDY

1. Ash MM, Nelson SJ. Wheeler's dental anatomy, physiology and
occlusion. Philadelphia: WB Saunder; 2003. p.239-61.

2. Woelfel JB, Scheid RC. Dental anatomy: its relevance to dentistry.
Philadelphia: Williams and Wilkins; 2002. p.148-77.

3. Turner CGlI, Nichol CR, Scott GR. Scoring procedures for key
morphological traits of the permanent dentition: The Arizona State
University Dental Anthropology System. In: Kelly MA, Larsen CS,
editors. Advances in dental anthropology. New York: Wiley-Liss; 1991.
p.13-31.

4. lrish JD. Characteristic high- and low-frequency dental traits in sub-
Saharan African populations. Am J Phys Anthropol 1997;102:455-67.

5. Axelsson G, Kirveskari P. Crown size of permanent teeth in Icelanders.
Acta Odontol Scand 1983;41:181-6.

6. Saunders SR, Mayhall JT. Developmental patterns of human dental

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

morphological traits. Arch Oral Biol 1982;27:45-9.

Hasund A, Bang G. Morphologic characteristics of the Alaskan Eskimo
dentition: IV. Cusp number and groove patterns of mandibular molars.
Am J Phys Anthropol 1985;67:65-9.

Scott GR, Potter RH, Noss JF, Dahlberg AA, Dahlberg T. The dental
morphology of Pima Indians. Am J Phys Anthropol 1983;61:13-31.
Brewer-Carias CA, le Blanc S, Neel JV. Genetic structure of a tribal
population, the Yanomama Indians. XlII. Dental microdifferentiation.
Am J Phys Anthropol 1976;44:5-14.

Haeussler AM, Irish JD, Morris DH, Turner CG 2nd. Morphological and
metrical comparison of San and Central Sotho dentitions from southern
Africa. Am J Phys Anthropol 1989;78:115-22.

Chagula WK. The cusps on the mandibular molars of East Africans.
Am J Phys Anthropol 1960;18:83-90.

Smith P, Brown T, Wood WB. Tooth size and morphology in a recent
Australian aboriginal population from Broadbeach, South East Queensland.
AmJ Phys Anthropol 1981;55:423-32.

Kaul V, Prakash S. Morphological features of Jat dentition. Am J Phys
Anthropol 1981;54:123-7.

Liu KL. Dental condition of two tribes of Taiwan aborigines-Ami and Atayal.
JDentRes 1977;56:117-27.

Manabe Y, Rokutanda A, Kitagawa Y. Nonmetric tooth crown traits in
the Ami tribe, Taiwan aborigines: comparisons with other east Asian
populations. Hum Biol 1992;64:717-26.

Lee GT, Goose DH. The dentition of Chinese living in Liverpool.
Hum Biol 1972;44:563-72.

Loh HS. Coronal morphology of the mandibular second premolar in
the Singaporean Chinese. Aust DentJ 1993;38:283-6.

Turner CG 2nd. Late Pleistocene and Holocene population history of East
Asia based on dental variation. Am J Phys Anthropol 1987;73:305-21.
Manabe Y, Ito R, Kitagawa Y, Oyamada J, Rokutanda A, Nagamoto S,
et al. Non-metric tooth crown traits of the Thai, Aka and Yao tribes of
northern Thailand. Arch Oral Biol 1997;42:283-91.

Baume RM, Crawford MH. Discrete dental trait asymmetry in Mexican
and Belizean groups. Am J Phys Anthropol 1980;52:315-21.

Noss JF, Scott GR, Potter RH, Dahlberg AA. Fluctuating asymmetry in
molar dimensions and discrete morphological traits in Pima Indians.
Am J Phys Anthropol 1983;61:437-45.

Bailit HL, Workman PL, Niswander JD, MacLean CJ. Dental asymmetry
as an indicator of genetic and environmental conditions in human
populations. Hum Biol 1970;42:626-38.




a9um. 19 57 atium 2 H.a-e. 2550 97

Original Article

Orrathai Watcharinporn
Dentist
Nongjig Hospital
Nongjig, Pattani
Wanidaporn Jun-in
Dental assistant
Dental Hospital
Boonlert Kukiattrakoon
Assistant Professor
Department of Conservative Dentistry
Faculty of Dentistry, Prince of Songkla University

Correspondence to:

Assistant Professor Boonlert Kukiattrakoon
Department of Conservative Dentistry

Faculty of Dentistry, Prince of Songkla University
Hatyai, Songkhla, 90112

Tel: 074-287703

Fax: 074-429877

E-mail: boonlert.k@psu.ac.th

The Cusp Numbers and Groove Patterns

of Mandibular Permanent Second Molars
in a Group of Southern Thai People

Abstract

The aim of this study was to examine the cusp numbers and groove patterns of the
mandibular permanent second molars in a group of southern Thai people. One thousand and
eight hundred thirty pairs of study casts (920 males and 910 females) with bilateral mandibular
permanent second molars were evaluated. Then the cusp numbers and groove patterns were
recorded. Statistical analyses between males and females were performed by Chi-square test
at significant level .05. The results showed that, for the cusp numbers, six hundred and
sixty-two pairs (71.96%) in men and six hundred and fifty-eight pairs (72.31%) in women were
bilaterally four-cusp. For the groove patterns, the majority of the samples were (+)-pattern.
There was no statistically significant difference between the cusp numbers and groove
patterns in males and in females (p > .05). This study could be a basic data for further study
of the cusp numbers and groove patterns in Thai population and genetic relationship
or migration of the population.
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