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Using of the Program MIMICS for Thai Skulls Study in Northeast Thailand to Design of

Standardized Implants
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Abstract

In this study, 100 dry skulls of Thais donated at the
Srinagarind Hospital in Khon Kaen, North-East Thailand were CT
scanned and served for the measurement with the medical image

processing software MIMICS. The data from CT scanning were

first in MIMICS to 3D model reconstructed and then the landmark
points were marked in order to measure 3D distances and
relevant indices. Results of this study were compared with former
measurements at the same place (Srinagarind Hospital, Khon
Kaen) but with the different group of samples and the other
measurement method. And also comparison with Thai skulls in
the Middle of Thailand (Siriraj hospital, Bangkok) was performed.
All results from this study can be a good conclusion for the
standard of Thais skulls and used to design standardized skull
implants and other instruments or devices related to Thais heads

in the future.
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Point Point Definition

Ba Basion ﬁ;m’%’]q@ﬁumﬂmwﬁuuﬁa@Tﬂuuanmawauwﬁhmaa Foramen magnum

Br Bregma q@%asaﬂﬂszmu Sagittal 339NUTa8Us2&1% Coronal

EuL Euryon Left ﬁ;ﬂﬁ'ﬁﬂmﬁ@ﬁwmﬂuﬂ'j”wmﬂﬁ'qma\mﬂmn(@‘ﬁwﬁw)

EuR Euryon Right q@ﬁ'ﬁw‘lﬁ,ﬁ@mmmnfwmnﬁqmaaﬂz‘[mn(@‘ﬁmm)

GL Glabella ﬁ;ﬂﬁ&uﬁ&gﬂuuumimd’m Supraorbital Tuwwrnanssan

LT.Ft Frontotemporale Left q@uuﬁ‘umaungﬂmﬁu (Temporal crest) ¥ l#iAa minimum frontal breadth
(Mune)

LT.St Staphanion Left q@ﬁ'iaﬂﬂs:mu Coronal AANUEW Temporal (fu58)

OPC Opisthocranion ﬁ;@ﬁgu'ﬁlqﬂ‘luumﬂmoﬁ’m”’muﬂizgﬂﬁﬁLmaLl liiAaanu Ll’l’JﬂJ’lﬂ‘ﬁIEleJad
nzlnanlagiaann Glabella

Rt.Ft Frontotemporale Right q@uuﬁ‘umaungﬂmﬁu (Temporal crest) ¥ l#iAa minimum frontal breadth
(Mup)

Rt.St Staphanion Right W“ffiaﬂﬂi:mu Coronal AANUFH Temporal (@‘ﬁu‘um)

Measurement Definition

Max Breadth EuL - EuR mmﬂ%amnﬁe‘gmaaﬂﬂmn

Max Length Gl - OPC mmmamnﬁqmamﬂ%aﬂ

Min Frontal Breadth Lt.Ft — Rt.Ft iwzﬁ;uﬁqmm’hdﬁ'u Temporal

Max Frontal Breadth Lt.St — Rt.St i:ﬂ:ﬁma‘ﬁ'qmzmnﬁu Temporal

Basion-Bregma Height Ba - Br mmﬁdmadﬂﬂ%aﬂi@mfﬂmn Basion 14 Bregma

Indices

Definition

Cranial index

Maximum Breadth x 100

Maximum Length

Length-height index

Basion - Bregma height x 100

Maximum Length

Breadth-height index

Basion - Bregma height x 100

Maximum Breadth

Transverse frontal index

Minimum frontal breadth x 100

Maximum frontal breadth

Transverse fronto-

parietal index

Minimum frontal breadth x 100

Maximum Breadth
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All Samples n=100

Measurements Mean SD Max Min 95% CI
Max.head length 170.06 7.34 191.07 153.03 1.44
Max.head breadth 142.18 5.41 161.00 131.43 1.06
Min. frontal head breadth 92.52 4.25 100.38 82.95 0.83
Max. frontal head breadth 113.42 6.34 130.03 98.83 1.24
Basion-Bregma height 135.13 5.75 151.61 116.87 1.13
Cranial index 83.72 4.04 92.90 74.97 0.79
Length-height index 79.53 3.36 89.06 71.65 0.66
Breadth-Height index 95.10 4.02 106.09 86.82 0.79
Tranverse frontal index 81.70 3.64 90.41 73.91 0.71
Tranverse fronto-parietal index 65.12 2.99 71.81 57.89 0.59
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Female(n=35) 20(-) 10(-) Mean 10(+) 20(+) o
Max Breadth(EuL-EuR) 129.58 134.82 140.06 145.30 150.54 5.24
Max Height(Ba-Br) 121.71 126.74 131.76 136.78 141.81 5.02
Max Length(GL-OPC) 151.05 158.16 165.26 172.36 179.46 7.10
Male(n=54)
Max Breadth(EuL-EuR) 133.64 138.79 143.95 149.10 154.25 5.15
Max Height(Ba-Br) 128.13 132.97 137.81 142.65 147.49 4.84
Max Length(GL-OPC) 162.89 168.33 173.76 179.19 184.62 5.43
All Samples(n=100)
Max Breadth(EuL-EuR) 131.37 136.78 142.18 147.59 153.00 5.41
Max Height(Ba-Br) 123.63 129.38 135.13 140.87 146.62 5.75
Max Length(GL-OPC) 155.38 162.72 170.06 177.39 184.73 7.34
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Siriraj Hospital Srinagarind Hospital | Sig.

Measurements Sex | n Mean SD n Mean SD
66 | 175.68 | 6.83 | 54 | 173.76 | 543 | NS
35| 1688 | 7.18 | 35 | 16526 | 7.10 | S
65 | 14582 | 52 | 54 | 14395 | 515 | NS
35 | 144.66 | 559 | 35 | 140.06 | 5.24

Max.head length

Max.head breadth

Min. frontal head breadth 66 81.73 | 5.58 | 54 93.75 | 3.95

35 77.8 | 6.27 | 35 90.80 | 4.51

Max. frontal head breadth

35 119.2 | 6.33 | 35 | 112.94 | 7.08

66 | 142.09 | 5.35 | 54 | 137.81 | 4.84
35 | 135.86 | 5.67 | 35 | 131.76 | 5.02
65 83.07 | 413 | 54 82.90 | 3.56 | NS
35 | 8584 | 479 | 35 84.88 | 443 | NS

Basion-Bregma height

S
S
S
65 | 121.92 | 6.55 | 54 | 114.04 | 6.27 S
S
S
S

Cranial index

66 80.97 3.8 | 54 7938 | 369 | S
35 | 80.56 | 3.56 | 35 79.80 | 3.07 | NS

Length-height index

Breadth-Height index 65 97.52 | 487 | 54 95.81 | 3.73 S

35 | 94.04 5| 35 94.16 | 416 | NS

65 67.13 | 549 | 54 82.36 | 4.04
35 | 6533 | 482 | 35 80.51 | 3.14

Tranverse frontal index

65 56.09 | 3.67 | 54 65.18 | 2.87
35 | 53.81 41 | 35 64.87 | 3.23

Tranverse fronto-parietal index

m = nm 2 m 2| m 2 n 2| m 22 Z2mZ

nwlinm n|nw

Sig.: Statistical significance

S: Significant difference at p<0.05, NS: Not significant at p>0.05

a7197 5 Wisuiisudayaniauuy 3D Coordinate waziadaslusunsuddad laoianunadaulns

3D Coordinate Mimics Sig.
Measurements Sex | n Mean SD n Mean SD

Max.head length M 32 | 169.16 | 8.08 | 54 | 173.76 | 5.43 S
F 22 | 165.82 | 5.74 | 35 | 165.26 | 7.10 | NS

Max.head breadth M 31 | 143.58 | 6.02 | 54 | 143.95 | 515 | NS
F 22 | 140.56 6 35 | 140.06 | 524 | NS

Min. frontal head breadth M 32 | 9357 | 481 | 54 93.75 | 3.95 | NS
F 22 | 9197 | 4.02 | 35 90.80 | 451 | NS

Max. frontal head breadth M 31 | 11456 | 7.73 | 54 | 114.04 | 6.27 | NS
F 22 | 111.46 | 6.41 | 35 | 11294 | 7.08 | NS

Basion-Bregma height M 32 | 13537 | 6.02 | 54 | 137.81 | 4.84 S
F 22 | 131.73 | 46 | 35 | 131.76 | 5.02 | NS

Sig.: Statistical significance

S: Significant difference at p<0.05, NS: Not significant at p>0.05

F
@

FWUNANNANMS aui 4 msdszalnmanievielmnisunienauralszimalnen s 22



ijaLﬁuuﬂ”umiaanu,uu%ud'mﬂgmlv\nﬂmme]vl;ﬂ nwd 3 uu
v“f’saaha%ud’mﬂgﬂﬂﬁﬁ'ﬁmmﬂmmgmﬁaammmﬁdfﬁuuﬂu
Tnnuitey PMMA(Polymethyl methacrylate) CFRP(Carbon
Fiber Reinforced Plastics) ﬁafﬁqmanﬁuwwﬁﬁuﬂ Bados

P o x
dneluduaauntindauazugidaluluauwaa

= e A Taa
w3 medsTudindgniiniawennagin

4. 871
= <X, 1y a €a _aa

msfinsluassiiilildnanistiamzAigestianssmuwn

wazafidisouninvasnisianzlnandivzaulnolunia
o a A a = o 2 ' o Xa_ & A

aziusanidoaniiaSouifisunumsfnsnauniint 8nnaie
Wunsiadayaunasgiunzlnandsszaulnofaidayaly
sanuuuiiugudrndgndsnfvwanagiuluewaa 1uns
Wunmsihuauaislnilunisiadinllsunsunenianesifag

= P a o & a
FIFZAINUAZIIASININITMTIAAILEN

a a
naanIINdsend
°11mJau@3'm,m'i»ﬁ‘mmzﬁmwmsmsr VANINER LV ULAUN
@ I a A =2 &
lkawagianzinzlnandsszidoldlunisfine sauns
AMATITIFINYT W Ineapvannnn I gNsLNn Laz
o ¢ A A Y a & a
m‘sauua‘y‘mqﬂnﬁmmsawaLm:mumunumﬂg‘mumﬂ‘[u‘[as_l
lanzuaziaquism@ilvmadnmadniagaae

Lana13a19d9

1. gaa78 qzy‘ﬂi:ﬂa'u , 2536, msﬁnu’m’muguﬁﬂm
ﬂ’lF.lﬂ'lW“lIﬂdﬂzi‘ﬁﬂﬂﬂ‘lﬂﬂEJ"?]IiTIJi’JNi%ﬂ']ﬂﬂ:f%ﬂﬂmﬁﬂdmﬁﬂ,
Ineniwus anInensoTanILT®

2. Pearson, K., 1933. The cranial coordinatograph, the
standard planes of the skull, and the value of cartesion
geometry to the craniologist with some illustrations of the uses
of the new method. Biometrika., 25: 217-253.

3. Todd, T., 1923. Cranial capacity and linear dimensions in

Whites and Negroes. Am. J . Phys. Anthrop. 6: 97-194.

4. Mc Henry, H.M., and Corruccini, R.S. 1978. Analysis of the
hominoid oscoxae by Cartesian coordinates. Am. J. Phys.
Anthrop. 48: 215-226.

5. Baker, R., 1975. A discriminant analysis of Maori and non-
Maori innominate bones. M.A. Dissertation, University of
Auckland. Benfer, R.A. 1975. Morphometric Analysis of
Cartesian Coordinates of the Human Skull.

6. Buranarugsa, M., 1979. A Cartesian Coordinate Analysis of
the New Zealand Polynesian Skull. Ph.D. Dissertation in
Anatomy, University of Otago.

€A o a

7. aumn Aadszwus , 2539, mAenzAnnaandfved
nzlnananlnafnunulwmenziveanidoaniie, snofinus
WPINENALVAWI

8. Sangvichien S., 2007. Sex Determination in Thai Skulls by
Using Craniometry: Multiple Logistic Regression Analysis.

Siriraj Med. J. 59: 216-221.

. ' ¥
FAIUNANVITINT 1auh 4 ﬂﬁﬂ5$“]_53J35Iﬂﬂ1il,ﬂ??Jﬂnﬂ’)ﬁ’)ﬂiimﬂ?ﬂ\iﬂﬁLmiﬂigmﬁqﬂﬂﬂii‘ﬁ 22 41



