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I 29y
XA 7Y F B2 fiX] HIYYE 0|BH FHWIIXF AR

FAE gAY Z7 /¥ ga 2AsA He FAE 27 £8F
(craniosynostosis) < F/HE9 479 FEHEZ oS TAAIH, FAZ 7
ARE HIAA T &Foly JFed FS £ F Sivzm ¢ FFPoln,
weba ole] e T HFEHR AFEo] AlFE grh Ty dRrE] 47
T T3 973 dnE Fol vy FHE AIHAFYE AFo] AAD dA} o
AN FAE T2 di AFY, FA &L AEFEAM 2 A0 F F
NE EEE SH3E Lol ol &= foh. HIZel 1980dd FubEy R
3 =7 A AFEIGFT 293 AFEHAAY 2RL FAEY FR diF
ATE AEe FAE E22E AYE & do gAd RS AA it BF
29 HolHEE FE3] NPT F Ue 7teA dEel dF P29 o]fo]
ZF7 3 Aok T8 o137 I P&l BHE HA ?a%°]' 93 29 82

v, 2719 324 AxE 71 AHEEe ded FHE W §7e o
TS B3 8 F gt gtk 53] 727 B TS QoM aFE
o AXE ;A FHL YT A7= ddn & 5 Utk ol FFH

s 89S AHE3lq AAE FH= “ﬂ:r"_"' AR A, B8 e E 2t
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339 HEAY FAZIZEH N/EF S e F¢ A FE F
194 FAFH <F #EYLS 1mm slice thickness TUl°JE7} YoxE
interpolation thickness®} pitch® ZA3t] 93 AFH 95 9 HolHE
A5z 33t FAFH @3 29 A ddF o= 4489 5 sl gl #A ¢
9 AXE 237l Y&l nasion, F ¢ Yol= 9 basiong 71FHLE AHEEo
EE AFH @3 29 diojg BES FY# JAA=E B F F A= A B
ML, ol AX B F HE UE @ voly Atolgt, &
< #29 F£ A, F AoldME FLE FA4 I (axial slice) F¥E TEE
(o]

o
Ik
o
[
o
tjo

2R FAZ 71AFY P37 W F3E vteA d Fed IFFeE 8
FEHAS BED HX BAY F sella turcicad] $4 (343, center point) S A

t HUS FY7ARY 4 dd FAeE 3t e A F A, F
2o FAZT AL AYE A 93 BYM AA AE EHse = 4R
S v ¢ A, ¥ AHE FAHH7] AT 5FF9 4B € A,
Fo 4 29 4L FAC gdel ZAR F, FYS F& AHES o F
AR AR A 2437 A4 HAE AR 239 JMeAE HdE HilA Sk 9
A BA T2 JBL AA| AFF P-registration TE2IWE AHE3IG o, B3

29 deoldy 3x9 AxEH MNP 4433 (volume rendering) ol Analyze
AVW Z2 3383 ALE3d. BE 4 Ads S43Y 83 A"E 78 %
Z12te] 943 ZQdolge HAzgs L3 AA ANE AN F ARY
9] A2 Euclidian Distance Equationg ©]-£3}3t}.

3te] F4 FHAA FA7IAR AR5 &5, 383 ¢ H, F Hd
FAF, A, e T Fe HEE AW, 39, 549 AR A”E
Aatgiot £ T F4 g ALFAS Jted dd F ‘-‘?7 Z 71
£ A4 sella turcicad] FAEH A2 F 39 &

FE vl o2 FAE JIARY Q3P wEE ¢ax '}ﬁ‘:}.

I 23 453 2o B AFoA AEE 32l AFAEES 58 22 % RA
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FAE 271 F8F) ol 2R ZE Y] suture lined] Z7] F&el 3l
€A, B F/1E 71A% (cranial base) 8] dysmorphology®el Aol tjgt &
L AR A&SHI AE =AY, ol wHEY] A B AF W F &
£ AR, ¢ F FAS 7IAFY ¥ E FAToEZAN FHHARIA Fe Xk
PEo| ojFojA g ",

FAE EFE JAF HQdAH JdF9 R D 3d HEY
(Peruvian Ancon sample) ©J4} $91t]d (Songish Indian sample) 8] #3 &
S UdeE & APAA, FIE AR el g8 F- ¥ FoE VAR
= Hel WS Yo £ e R FFA 2Y F AWqDGY. 22 o]
HE AR FAE 2SS FAT 7hed oz AA 94d AT 3l

Me 1 olgol I3 ATHL & wel Utk OE WH2 2= WA BIE o

&3t PYPeEA I x—4d 29, cephalometry, ¥ FFH ©FEIF Fol
ol &5 gt d& X-A E92 I 94l gdE F Wl iz, & £9¥s
o B FAE FxoA o= EAFAY B2 FHF HE SH57] o
Hoh. Cephalometry HA] F FZEXY AU 459 FH A K84 S
BAE g oy FAES ZARY Ay 459 53, =& AAHA FHE B
odF & = YRt FFH @FEF 9 I 2719 4L FAEY @H
e BoAFE AR AR OE 9F 2YLC FP2 FAE SHIGAG A



AHQA BEES BAE F& AT

J3u 1980t FRMRH FFH dFEFY J19el 3ad AZF 7Yl =4
H3, F¥ FFHY &3 Vg0l S53] LA AN HFHIGFTEIY dAE
HolHE Z2AAYs] ddte 43S AT 5 M dFs ZzaP0] AEH
Aot 2% TP I3 EYsY 222 FFHH deEYY I8 Ae
FRHRAOY AAHA ASF A7l AHEHI AFFE AL HIoloh §3 FAE
717 %ol dsiMe 1 EFo 1 23io]

of A7z et M2 9E &
Cheverud ¥% o] A®g 3 AFo dE AFIHAE FHZ HEL
digitizing tabletel A 3xtd HAE=2 o} AT E Alﬁg%}aigtﬁ, oA BEEZ ©
48 dFdM = ¢ HEEA
= A7E AFel FAE %
g IHPER & BAS F
F Ao g8y 2 @
3t orientationg 2T UA &
A}k, ol di&] Mulliken %—8)
7€ gy 7|07l FA ¢ 2 5
© ARt ¥Q FEslvtes ATFZAAE BIsUY. £ vnF F
2 AHg8 gt AR = Richtsmeier 529 AT NN E 2mm thickness & 1
HY ©F EFolgteA, F HY A7V & HolHE FANEF A A
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. x= A Uy

AR 21483 829 43

e 2NFEFT 82 F AEASTH vAESF vart Jed ARRF
(Plagiocephaly; Unicoronal craniosynostosis) &z} 38& djidoz .
= ¥ F/A F49 dHEst A vdEd ¢ e #FAE dAdeE 7] g,
TE FA Yolrt 24 o]l #AUE e E FEAATUNE, 9E, 187
4).

Y, AFEH 98 dolH 5
e A, Fol FASZL FAYEH § E7-A 134, 1mm continuous axial
#9

sliceZ2 #4433, @&

Germany) & AHE3tdo

2 Somatom Plus IV (Siemens, Erlange,

2. A48 9y

7h. @389 "AY dolH A HA

1) AFEH @3EY dolg AF

DICOM 3.0 #29 d3&%99 dAY dolHE °lHY (Ethernet) WEHA

€ %38 Pentium 1GHz, 512 MBY #7149 &% (RAM)E 71X 7/iQ§ HFH
(PO)E AFsIt. UEYIT HAEE g5 NT (Windows NT, Microsoft,
USA) #AHdA %F T4 ZTFEEQA TCP/IP (Transfer control protocol/
Internet protocol) & A3t CT 71719 PCZHe 43L& % FAolE
(10base2, BNC) & AM&3l%it}t. DICOM ¥4 e 71 2x8 (raw data)E& PCZ A
F3t71 AT $% EEL CT 7171 WZE Z2I3%E Algslon, <4 B8



£ LAN (local area network) S 53 Z4¥® DICOM B9 FE4#AEE PCel
X FAE T RS

2) 24 ¥ raw He|H2 Data conversion

2 A G433 87 fsiAE DICOM viewer 7153
gtA oatgd A el 7| 5E& ZF Analyvze AVW (Biomedical imaging resource
Mavo foundation. Rochester. Minnesota, USA) T2 IS AMLSHTH ol &
28l signed 16 bite] ZtZ} sliced i

nsigned 8 bit dataZ
st} ¥EE 4 At thres)

(o8]



YU X 24 23389 A

1) 93 23 Zzadd 9 23 £F v F9UolHY 9
SR

g7t AFHEH 23
d A717 gE4d &2

3 Al By JA= #Acid, 2831 22 FRME
g A7 bd2A g9, 53] & dFolA g Zo] FAE
;] 1A ZyAHocs IFANNZL £ UAEE PdH JAe
AFE dF 29 dtol"dE &4 volume file2
= _\3]_1‘16]—0:] 1';}-}\] slice 3]—01 od Od/\]».Q ZHAgk]
HAo] et o] FAHNA volume file A HXE BASH F=
matrix & A F= T2I3REL AL s o] T2 3F nasion, F &
9Jo] %, basion? x, y, z H#EE YYAA translation matrix$} rotation matrix
£ F3t9th. Translation matrixs A olFe] 93 A BHFL A1
rotation matrixt 3 e 23 3 2AEL st ]9 nasione x &3 z &
NN 3Ee] TR, y FelME 3HY AR 2/3 He 4 AAFEF &

o}, =3, o] matrixe AAFE 43 HE F nasion ¥ F, & YojxE A
o 9x&8A 31, °]F, nasion®} basione A Hdo] FAWe] HEE HF

B usaq T29 94X nYdES LASAD

2) 9A v ¥ Sella turcicas A= HAGH (Axial slice)
o] 434

Az BAY F sella turcicad F4E Ave SAGAL ZE AN F471
A% (middle cranial fossa)®] A% Z A< sphenoid bone? lesser wing¥}
temporal bone? petrous portiong FAlel & & e @dHoE AP F
Y7NARE o] F FAF Atole] JYLEB=E o] FATAS FU/IARY HIE
Asts Bworg MASF

I o



o 98 24X 53

4z BA l?'— sella turcicad] FH4& AdE %’a‘"&‘ﬂ—% ZFA7NAR WEE
S Uz BT F T VIARY A, F, ALY FIANNEY
=9 38 ’\]’535]'“"3]' ol¥A £AL 7']313"‘ 01%3}0‘1 A5 v AEEFY u
&0l F& A, Fol ¥HE FA2A FANARY A5 vZLEFY 438
S v FIANYE dxE 18058 ¢d dF}oz Az, 180k 2
H3tA WEs AL AFFeE gL I ES}E ez Hhsin

st ciec!

AYAZYE sella turcicad FHZ (center) 2ZHEY lesser wing of
sphenoid®] lateral margin°l @y H7HA 9 A, F4AZE temporal bone
9] petrous portion¥ occipital boneo] Tt B7HA Y Az, FPAAE AP
Ao 74 79 AE AFA. o] 37 A=Y ¥sE FASH v ALSE
A ztzt FH R

ZFAAAALY e FAAFA A9 frontal crest, £ internal occipital
crest® A& A& 1o FHANA olFE AEE FAHAAUT

1) Sella turcicadl 43 #8 23
FHAA FAEE FTAYNARE FAHE7) g8 AFH 24D PAA tuberculum

sellae} dorsum sellae AFol9] hypophyses?t YA sl 299 71¢d L F
APo g A}, o]F o] o HEE dHo|H sheetol]l YFHFH (Y 3.).
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<Pre - Op.> o g <Post - Op.>

34, Ab.—Post.: B34S T 534, NLL.—Ant.: J4S A% 34,
Nl.—Post.; 4= o1 =3 H)
3) Worksheetell 23t =2 A, $9] Au} Fwp ul Zuko]
of olsk Aa| Azl 7)Al
ArA el FHFLERY AW SAA7A, FEACE FHFCEREH 7Y

3840 Aelg ANt SAUE A9 S399 £ 9 Aol

Aglz Alsksledt, ols Agle AAAIAL A FHde HEE Jgs F
Worksheetell #3£7F A el= Euclidian distance measure equation®. % 41§
Ao AEE HED Ale ZF FaE EEYe RAG7E J35le] AA Ax
Al el o

=

4) FAZ 71AFY 43 EY 57



ARE = (AAS Al 485 A ) x 100

o O

wela o] AFAge] HE 7S nANZ YAo] At AL Yguisd, &
& F o] AREel FHNE Y FE F LSl S e wmE &

- — J =] =] O =} 1 = -
2 AR SS 9u g

5) F4NAEY #w 24

ZF A AHE (Mid—sagittal plane) 2 F723 FH 2] @A E HoF 5 Sl

-

oty ® Aol FHs: FAVE QAeld FHAF A

frontal

crest, 249 internal occipital crest® Sl+ A& 10 THZ

JFrowM FYANYE] M s

ARSI 5.

< Post - Op.>

Move End Points Maove End Points
7]
51 g 122'? 127: Len = 32 596mm [65.192) ﬂ:;' 12‘; 1§g: Len = 40.321mm (62.032)
g Len = 56.321mm [112.641) ¢ Len = 63.104mm (37.082)
(292, 79.127) (16, 98. 108)
2-D Angle = 169.5 degrees 2D Angle = 175.8 degrees
3D Angle = 169.5 degrees 3-D Angle = 175.8 degrees
19 5. FYAEY 4% 27,

PRy =

(Pre—0Op.: % 4, Post—0p.: 5% %)



m. @
L EEZ 9A Rl @ 53 wHe f84

&

g 92 Aol o4l A wEdel A wY: GEEY 1t ¢

zZlo]E nasion, 5 2|o]%, Z1¢]al basionS H W A Hwdo| 4RGeS
= (IR 6.). o)Bg Y& RAL M UE mR7ldA T F9F)

Al - = Sl

Basion

2R 6. A1F R 9% AU 9K v A
A, 9% B A AR B 49 7]F

A & oAk (Rt. EAM; $= 2]o]% LL.EA

Basion; basion)

A 3 S ol slicing 8o

94 w4 F a4 A T FA FAN AR F

= T & el ==

Qs Aul, 9A A Aol vEHY MR golaldd Fardwo] 9



ug F FAY T2F Holt FHuHoR A THHILS AT F A
(24 7).

~J

olof w2} AA 44t AL FA FA Z1AR WEe FFL Y% TAFAA
F99 sella turcicas A= 5L F4 4
AE Aol Zee =%

(e} -
SATHH 8). o] A3 7 9 wANe] Slatel FUsIARe A £

& FAlo] HolFi FA WHE WEEQe 0% A7 tatel wlglel, ol
A7k ma DG volt XS G4 T F YAk (19 7, 8.

BY) Nasion, #$ 2]°]%, basionel] 2]% 9% 874 T A7 g4 Ul =

AdE A1) e A A8 9a A-2) % A nasion X9 FA4G
H.A-3) = F A3 d4 A-4) % F nasion YH 9 FHAvd,

B-1) % A AA oatel gx 824 &£ 94 B—2) % A nasion

A9 49w e 92 B F G4 B-3) 5% £ AY I

A BA 3 44t B—4) % F nasion $R 9 Fackd gake] 93
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E 1. 339 399 AFF A9 uFAETY AESY 3.5 4 3¢ £
Ad.
29 mm
Ant.—Abn. Ant.—NIl. Post.—Abn. Post.—NI. Lat.—Abn. Lat.—NI.
Patient 1' Pre-Op.  57.3 46.0 63.9 54.7 59.5 44.0
Post—Op.  57.9 53.3 72.7 67.8 69.3 63.5
Patient 2° Pre-Op.  44.0 43.2 47.0 48.4 39.7 38.0
Post—Op.  49.3 52.3 57.0 62.5 49.7 57.9
Patient 3° Pre-Op.  52.7 47.8 68.4 66.8 59.1 53.0
Post—-Op. 53.6 50.9 74.6 71.8 68.5 59.9
Ant.; A7, Post.; ¥27A2, Lat.: S4A

NL;

34

JI)I'

Abn.; B A2,
Pre-Op.; &%
4709 € AEF @ot
297h¥ @ AFEFE @ob

‘18719 € ARF @ot

A, Post—-0p.: ¢ %

3. FAFANA F AZES W3l
AgAE ] AFELS 39 A BEFeA FriEHPA oA, Fua A A
FAEL 1A v £ AFPEA 299 RN E= F/HEHA D, 187K ¢
=3 199 AN E ZAHJT(E 2).
4., FIAAAE gx9 A
F& A ZYAAYEY) 5= JdEE0T 16825, 169.5%F, 171.2% o,
e ¥ 22} 175.6%, 175.8%, 171.952 Z7}st, &9 71482 diIA
o] F& ¥ TE RN ZAHAHAUNSES & F AATH(IE 9).

17



Bone Growth Ratio

w9

T

Anterior Growth Posterior Growth

Lateral Growth

Pre—0p. Post—0p. | Pre—0Op. Post—0p. | Pre—0p. Post—0p.
Patient 1' 80.3 92.1 85.6 93.2 73.8 91.6
Patient 27 98.1 106.0 102.9 109.8 95.8 116.6
Patient 3° 90.7 94.8 97.7 96.2 89.6 87.4

Pre—0p.: Preoperative data,
e g A ol
Toe @ AEE Bt

18719 A AFRE #eol

Comparison between Pre— & Posl—operativi

Post—0p.; Postoperative data

midsagittal angles
1 e =

176
174

@ -

%172 EPre-Op. |

& 170 | M Fost-Op |
168
166
164

Choi Shin Kang
< Midsagittal Angle > ‘
2% 9. TR 7459 33,
Shin) 47§¢¥ ¥ AFF% $ol. Choi) 9718 & A3 kol

Kang) 1871 ¥ ¥ A%

18

slo}, (Pre—Op.. 5% A, Post—Op.o&E F)



Iv. I

42 BE 98 Roplde FFHE AEL olv] 0@ AREH BAR Holgh
ot SeRollME SR Aelt. 1 3 HEYRHY TAXVE @F Fobd) 4
& O 3% 2 249 £2¢ 58 340l 1 £49 2Ho| Ik o) @
A AFH Boprh BAGVA TAQVE Hobd) WHH B2 g WA
W S 9tk 1 Ao AFH B3 2GS o4 TAIWE Y W)
BE e A7t olfelA o, okaAnAE AA de WFH B3 YL
g% TAVYAT VRS Y YFHOE WIET & Y= BEHA P
o] BA3A AAE X E3 Abgo|g} V724512

2

2 ATANE £4 AF Tx N2 08 840 AAY Hrey 7x9 2

olg FFstedl Qol, 53 TAA A9 AR 72E AT 445
2

A8 & gle, N2 oe

ko

X

ddoz B Fo2N ©F Y FTEYY FFF vluniHe] tew &
€ MgEn 3 84S LotR1A AN BHE DFELY Vo] @el &
2o g3 239 <o) dF 71&3 70 wE I8 F2 AAC v 3
A 2ARAR(TE 1), T2 FoiA 3x4A Il EAeA HE FAS
248 B4 AAE Ags) AFggEs A2 2219 DA E AR oHG. &
Hodas AHYAL BFNA Mulliken $92 23899 329 A3 g4 A
ZFo] 29 FARG HFEH B4 3o st RS 5% AFH &
29 dolgE 3 2uddct(aR 2). 2 AFAME ol 4 E AP
Hog FAHs E4E + A= WL AL s

O ¥Yes 339 Az G 371A I 4, A, 34 9EE FA
FEs A TIEH Y FF A Fstd HolHE AFHAFAR(ZH 8). ]

=
Fatel, 58] 4719 334

ARG, 24, A4 B4 SRS FAol HuA AAY A AR 5ge @
AYL o] JIZFEL W AW ARG F Uik o] /1FFel A AA

19



slicing) 3t AAdsth= HellA o8t #2 71EF A8 AAE 2 A7elA o)
T FodA (™ 7).
ZF 29 A 2E #8249 do]HE 1mm thickness? n&FEo #94S
= x99 713 2 A48 5FEEY H2 AHE B
t}. o] Richtsmeier $Y¢ dAFeA AHAF 2mm

> ZJET I FEE7 5L o2 Hx dFEG d
olE] 5o ol nEES BFEYo] AFH BT EY dHolEHE o|&E HE
g AFe] o] WS FLIy FFAYES & F YA 53] ded
g9H GdE G438 g oW EHAES FuA § B ANYE dFE YA
E 1 2x7 B¢ AA, Richtsmeier 5> o] A& ulel Zo] T o o] A
AL Al et R He AE e T AT AAA LA 2AE FAH3)
A 4L Af 2 A=A Yo LAt 71’5 g g gtk & dFelAe ol
43 3l WH 22 1mm thicknesss LA E @F 89, T8 fESEH o
& B3, FAZ EFFH @5EY 45T AFAF™TFTYA JA FAFY

EE Aoz ol 228 HYFT Y F AU
2719 71E3E AFNAY 1A=y dF 29
2 83 A¥E £ U a8y 29 3A FAS
oM A= Fede H, 2 FF ojuF IS EFYE F 2
2 ZEE 7 duds Rl 849 AFH dF
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Abstract

Measurement of the Osseous Changes in Cranial Base

after Corrective Surgery of Plagiocéphaly

Jin-Hyung Kim

Department of Medicine
The Graduate School, Yonsei University

(Directed by Professor Yong Oock Kim)

Computerized tomography (CT) and the computer industry, which started
being popularized in the latter half of the 80’s, enabled studies of the
structure of the skull. Computer image data of the human body is now
replacing previous studies where the skull specimen could only be acquired
after death. However, there is no current standard of methodology, which
allows only studies of simple structural changes by CT or three—dimensional
restructuring technology. There has been no research where measurements
of the complex structure of the skull were taken with location of the CT
images in mind. Therefore, when research of the measurements of human
body by CT images is carried out, studies based on standard film of CT may
have neglected the possibilities of error of the position of the CT data.

Development of an objective measurement method using a computer
program was attempted in patients with plagiocephaly (unicoronal
craniosynostosis) where the preoperative and postoperative measurements
of the distance and degree of the cranial base were taken. The objective of
the measurement method was to enable the quantitative evaluation of

structural changes of bone tissue of the cranial base with attempts to
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minimize error, despite differences in head position from CT to CT.

Preoperative and postoperative data of 3 plagiocephaly patients were
obtained where modifications of the interpolation thickness and pitch were
made for 1mm slice thickness images. To compare data between patients,
and between preoperative and postoperative data of the same patient,
location correction of CT data was inevitable for evaluation of the same axial
slice for measuring the structural changes of the skull base. For the location
correction of CT data, we registered the position of CT data by the following
strategy. This location correction is called position registration in CT data
manipulation. A position registration program was developed where the
nasion, right and left external auditory canals and basion were set as
landmarks to modify differences of head position in acquisition of CT data.
The program corrects the CT data, and then the data has the nasion, right &
left external auditory canal in a horizontal plane and the nasion and basion in
a vertical plane. After position registration, the axial slice that involves the
center of the sella turcica was obtained as a target slice for measurement.
Then, the coordinates of the measurement points were picked from the
target slice image. The actual length measurements were made anterior,
posterior and laterally on both the normal and pathological abnormal side.
Maximal elimination of error in selection of the coordinates was done by a
simultaneous projection of both preoperative and postoperative images on
the same monitor. The position registration was a self—developed P—
registration program, and Analyze AVW program was used to restructure the
three—dimensional image and also for volume rendering. Inter—coordinate
distance was measured and the actual distance was calculated using pixel
data of the image. The inter—coordinate distance was processed with
Euclidian Distance Equation.

The anterior, posterior and lateral distance from the center, anterior point
and posterior point of the center coordinate on the axial plane of the mid

cranial base were measured with preoperative and postoperative images.
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Also, on the same target slice, midpoint of the frontal and occipital bone were
selected and connected with the center of the sella turcica to measure the
postoperative angle of the abnormal side for evaluation of symmetry. Bone
growth was evaluated by comparing the percentage of the abnormal side
distance to the normal side distance, anterior, posterior, and lateral distances
respectively.
The results are as follows. Using our developed inter—specimen position
registration program, the three—dimensionally reformatted volume images
1. Enabled presentation of the same axial plane between different
patients and between preoperative and postoperative images of the
same patient.
2. Enabled correction of the different location of the CT, which was
evoked by different head position at the time of CT data acquisition.
3. The same axial slices were able to project simultaneously pre— &
post—operatively, and minimized the rate of error in taking the
coordinates of the measurement points.
4. On measuring the mid—cranial base of 3 plagiocephalic patients, the
results show that the bone growth of the abnormal side was
increased postoperatively, and symmetry of the midsagittal plane

was also normalized. All the results were calculated quantitatively.

In conclusion, the measurement method of the cranial base using inter—
specimen position registration of the CT data creates the same consistent
axial slices independent of the different head position of the data acquisition
and enables quantitative measurement. This method can be used for further

research of the quantitative analysis of in—vivo cranial anatomy.

Key words: computerized tomography (CT), inter—specimen position

registration, plagiocephaly, cranial base

29



	목차
	그림 및 표 차례
	국문 요약
	I. 서론
	II. 재료 및 방법
	1. 실험 재료
	가. 두개골조기유합증 환자의 선정
	나. 컴퓨터 단층촬영 데이터 획득

	2. 실험 방법
	가. 단층 촬영 디지털 데이터의 전 처치
	나. 위치 보정 프로그램의 개발
	다. 임상 표본에서의 측정


	III. 결과
	1. 표본간 위치 보정법에 의한 측정 방법의 유용성
	2. 중앙두개저의 저, 후, 측방 거리 측정
	3. 중앙두개저 골 성장률의 변화
	4. 중앙시상면 각도의 측정

	IV. 고찰
	V. 결론
	참고 문헌
	영문 요약



