—
B
e
N
or
)
2,
>,
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TU BEE SARE AHRE AR EEE AddEs
d Aol 71 e d ArFe shtzA gl e
Yoz ARH X E YA &5 &
4E F3td o fE&3F HRE AT} A
EFY A HAY XfF, RPHaF A2
olF, AFAEFY AxE ¥, I3 g
Fo Hav, viHed A XA
o oA Arel wHol(image distortion) 7} $1
A& WAk Abdlol g€t o] FEAY
T AE ES AR AR 294 B O
(optical density) ¢} 7138183 &% (geometric pro-
jection) & EF3} Al7|e RAolthl B3 BY3
2olol i 713818t 733} (geometric standar-
dization) & 42l A¥ A (reproducibility) & 9]
e ¥ 988 a4rt |0 7|y 223
HE3 HAMA 9 (X-ray source), BFNAFH] A
A AYSG g FAFTOLZHN o] FoFrt1s4e
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e ot o ot

EZ5E %7 A FR ) HeANE AT
&t 474 A7 Wetel Ak 19204 McCor-
mark? & 88 VEE 98 PR Yo
PN AATEED Has A%s TR 9
o] Wol7t gle A&AQ Azlo] AojAot @
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o LI o] & Y oz WA Y (Xray
source) ¥ W& A E F/HA1E A% ¥
Xole] AZo] HYP3A FolxE &
At el Mg 3tel Fitzgerald® =
(rubber bite block) ol B&-< ¥ XA1711L
(hemostat) & LAZXZ o] && 7|7
4t} Updegrave™? ¢} Benkow? & TS
(film holder)ol Eo] BeA FAHE
o, HAlet o) (wire rod) E ol 83l A& (X-
ray cone)°| %32 (guide ring)ol YXNHES
She Bl A Fug FXE LA ch Wege' =
2E|2Z I H(Styrofoam bite block) S o] & &}
o ARF A2 P X ol et A&EALA

A& QAL GilbertF % ©] FXZF o] &3}
FR g0 3 HIE FHrh DirksTEH L

D3AE AHE AokeNZH A4
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to

td
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oX
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e
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Jfu

2

3l=dl AH8-3L9 T Plotnick?& HAle] 1ok
FA oA E21&3HE 1594 (polysulfide rub-
ber base impression material) & ©] &3t 7<)
A AFE ASToEA 4o AFEE =23k
Silver& 278¢] £ olAHo]E A% B (acetate
cylinders) & o] &3t} A&#(cone)o] FEE
(guide ring)oll FE3] RAHAEE 3l¥a Z A
Aol 2= AP 4A TLFF (acrylic resin bite

block) & Ao 2 EEstd WAL AHNE &

—415—



At Rosling®e A AGA=Z ofZd &%
& E (acrylic splint)Z, Duckworth?& 37k49] <1
B ol gste] AA APAE HF A Graf®
E AFdo] HPAR ] nAHHEA nFA A
A2 AYZE DHFJAZAE AT B FAE
Bafc HId SAE vAG F WA
ZAE 4 ¥ digital subtraction radiography
(DSR)E ANFHYde AEA e 77t o F
AR e o9 7]1&e] FHe Aol 7EHH &
Z3}o|t} 57 1988 Rudolph®= E71A 9l 713}
3ty BE3s Aol g Feol Wol=g vuY
), 9% A& DSRA o] M3y B
13

SELECERPEE LRSS LR

A= BT IWdXe ofd EES FA9
okt ofe] wld A#A HriAsrt HuHA
gtk olo] AR ¥ AFAA 7|EY U RE
WA AR #98 JYFAA BA FHAAM
48 AHSHE 27 28E A3AE AHFL
EXN PARA ALK PSS Auxog vad
T3t AA QA X BESS] HEbE
A& gopr it

M oA MEME % ey
1. 29

AZEMNE(dry skulD3 Rinn XCP 34X
(RinnAt, USA)E o] 83t Baos A&5A
T EF HAAE AR #9S P e 7
o] MZo) 1 mm F 9 AR (grid) & ¥3F
1 471 EE0F 10 cm EolR FH7A
ARG HAE QAT F 1 ERE e HALE
sy o RAANAA wd HGA HAAHEEE
waaA A TE .

XCP bite blockell 4F 79 A AFAE A
£33, A7} e bite block® XA AT
2 e 5744, F 25709 B (bite block) S

Fig. 1 Alignment repositioning apparatus
XC s X-ray cone, GR: guide ring, WR
wire rod, G grid, B bite block F; film,
RM ; registration material, DM : dry man-
dible, BM ; buccal marker

HEUc W AFAZE NLUYE 17
¥ A (viny! silicone rubber impression material) <!
Putty type GC Exaflex(GCAD), & 2] ol €] 2 (Polye-
ther) LE A4 Impregum F(ESPEA}), tem-
porary crown & bridge®- resinl Jet tooth shade

acrylic(LangA}), Pattern-$- resing! GC Pattern re-
sin(GCA-& AH&-8H9l .

2. Y

1673 543 W2 731(0, 24713L, 2%, 45,
8F, 127, 16F7) 9] #9& APt FFA
€ mgHe] AVlE e AxFANEY 3t
oF FR R XA 7L AFERS BRFA F
=318 (guide ring ol FHAHEE At F= 1
2o AN Ze 944 FL3A At 139
#2719l bite block 117 38 AAS #9
gt & & 259 AFolA u F94) 1588
% 10589 AIE Ao

At8€ UEL Kodak Dental Film, Ektaspeed
(ANSI 12, 31mmx41mm), &4 7} Al = Marksmann
1(S.S white USA, 70Kvp, 15mA, HVL 2mm)°]™
WAL A ZEBo 2 7o) 40 cme) AAMAE AEd
(35mmx44mm) & AH&3Yh. BE BELS AF
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@73 71(DURR DENTAL AL 245L, Germany)2
#d = A

3. AF

Dol Fu-g AR AZE 10819 A2
APAQAEst g BN B AR S VIE
o8 d£07 Ao 7hzhe] AL oA HALE

FE 7Y, FHo2 AdsAt g
A ZGANA Qo| 3 39 Ao o3
24z g Al7lol &g BE 383 sy )
RA7 = B E AHREe SR oEA F
o2 & A AMEAA § 7|7t ] 9He v
AFFgol Yo =Ho g FFY AN
Bk 27070, =A% 27078 F 540709 EAHU%ES
AUt Agle AlAHY (parallax trigonometry) il
9l &) thA) 4 (degree) 4Lt 7,52 7}
g Zzte] HEAH BEWAE A (2d 2)
Z+ Mg 2o AolE t HAF3AT

of

A oA AEMA

[ =2 |

AMed P Zx9ol(angular distortion) 7k
& A7 165 %) puttyd Exaflex?’t +% 7

E

X-ra
sourZe ? \ ‘
> A |
10cm O F
Fig. 2 Calculation of angular distortion
A 5 Initial position of buccal marker
A’ Subsequent position of buccal merker

O ;5 Object, F s film d ;5 distance between A
and A’

6(degree of angular change) =arctan(d/10
cm)

045°+ 0.33°9} 217} 0.16°+ 0.13°, Impregum®] 0.
26°+ 0.20°%} 0.17°+ 0.10°, Tooth shade acrylic 0.
27°+ 0.21°9} 0.17°+ 0.12°, Pattern resin®] 0.17°+ 0.
14°% 0.16°+ 0.11°, AFAE AHEHA G2 Aol
e 042°40.35°9 0.17°+ 0.13°2 zt2h vebyto)
t-testol A = Pattern resin®] ThE A4 Ao ]3]
T A Gl welrt e Aoz Jebdth(p
<0.01). Impregum¥} Tooth shade acrylic Atolo &
2% aol7t g1, Putty® 9] ExaflexS At
€& Aol AFAE AHE3HA) ¥ AR oM BTt
Hol=7F A vebgt ot o 8vhg atole ¢l
AHE 1, 23 3).

Z} 71Zd F ol Exaflexo| A 2447t

Table 1. Comparison of mean angular distortion of registration materials after 16 weeks

(Meant S.D.)
Registration Horizontal Vertical Total
material angle angle angle

Exaflex(putty type) 045+ 0.33*** 0.16+ 0.13 0.49+0.33***
Impregum 0.26+ 0.20 0.17+0.10 0.33+0.18
Tooth shade acrylic 0.27+0.21** 0.17+0.12 0.34+ 021"
Pattern resin 0.17+ 0.14* 0.16£ 0.11 026+ 0.14*
None(XCP only) 042+ 035 0.17£0.13 047+ 0.35

* significantly less than others(p<0.01)

**

(p<0.01)

not significantly different with Impregum and significantly less than Exaflex, and None(XCP cnly)

*** not significantly different with None(XCP only) (p<0.01)
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0.5 N
0.45 Horizontal angle
0.4+ i
) Vertical angle
0.35
0.3

Mean angular distortion(degrees)

Exaflex

Impregum Acrylic

Registration material

Fig. 3 Graph of mean horizontal and vertical angular distortion{after 16 week)

0.26°+ 0.18°, 25l 0.33°+ 0.24°, 45l 0.37°+ 0.22
o, 8%l 047°% 0.31°, 1259 0.45°+ 0.30°, 165l
049°+ 0.33°2 YEr o}t Impregumoi A+ 424 0.
21°¢ 0.04°, 0.34°+ 0.19°, 0.34°+ 0.18°, 0.33°+ 0.18",
0.30°+ 0.17°, 0.33°+0.18°, Tooth shade acrylicoll
AME 0.21°40.10°, 0.33°+0.20°, 0.31°+0.21°, 0.32
°+0.23°, 0.33°+022°, 0.34°+0.21°, Pattern resin
ol A= 040°+0.17°, 0.34°+0.15°, 0.28°+0.15°, 0.
25°+0.15°, 024°+0.14°, 0.26°+0.14°, JFAE
AE3EA B AT 0.38°+ 013, 0.46°+ 0.24°,
0.41°+ 0.22°, 0.44°+ 0.24°, 0.50°+ 0.37°, 0.47°+ 0.35
°2 JelGtH(E 2, 219 4.

Zt 71t Atol9] Wolx 9] B WEFL Exaf-
lexoll A 0.09+ 0.08, ImpregumolAl 0.07+ 0.08,
Tooth shade acrylicl 4} 0.06+ 0.08, Pattern re-

sin®l Al 0.10+ 0.14, A FAE AFE3A) L Ao
AE 011+ 0.132 JeEYHE 3).

FARD AR 91A] HEste A9
NS s 2R A o] BARA Abgo] gt
I Ae AFLAE ZAAZ 5 Ae WHolth
718402 93 HFE3= WAFH Y (Xray sou-
rce), 29973, 219 933 A Fxo)
93] o]FolA A Bt} Duckworths TUiHAMA
AP BE3 FAE neksted 22 E AMge
2 53 2& AL AN “AA, AHEF o
A FAALE FAFRE dF 1P S Has
glopstn] EA), griutE EESIL ol FojHEA

s
=
F
FN
o

Table 2. Mean total angular distortion of registration materials at each experimental period

(Mean+ S.D.)

Time Exaflex Impregum Tooth shade Pattern resin None
acrylic (XCP only)
24 hour 0.26+0.18 0.21+ 0.04 0.21+0.10 040+ 0.17 0.38+0.13
2 week 0.33+0.24 0.34+ 0.19 0.33+ 0.20 0.34+0.15 0.46+ 0.24
4 week 0.37+£ 022 0.34+0.18 0.31+0.21 0.28+ 0.15 041+ 0.22
8 week 047+ 0.31 0.33+0.18 0.32+ 0.23 0.25+0.15 044+ 024
12 week 0.45+0.30 0.30% 0.17 0.33+ 0.22 0.24+0.14 0.50+ 0.37
16 week 0.49+0.33 0.33£0.18 0.34+ 0.21 0.26+ 0.14 0471+ 0.35
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Exaflex
® 0.45 ZAN —
o Impregum
g .
% 0.4 Acrylic resin
o : —
;:q Pattern resin
% 0.35
H None
3 23
2 03 -
o
i |
2 o025 J/ —
02 2w aw 8w 12w 16w
Time
Fig. 4 Graph of variance of angular distortion during experimental periods
Table 3. Variance of mean angular distortion at each experimental period
Time Exaflex Impregum Tooth shade Pattern resin None
acrylic (XCP only)
24 hour 0.26 0.21 0.21 0.40 0.38
2 week 0.07 0.13 0.12 0.06 0.08
4 week 0.04 0.00 0.02 0.06 0.05
8 week 0.10 0.01 0.01 0.03 0.03
12 week 0.02 0.03 0.01 0.01 0.06
16 week 0.04 0.03 0.01 0.02 0.03
Mean 0.09 0.07 0.06 0.10 0.11
SD. 0.08 0.08 0.08 0.14 0.13
B e Bolojok A A A, WA F L EE5he] @A P72 = 1963 Hollender?' 7}
ko] agh 439 Ao] Hojop 3hul =), Applo]l Qg FXE o] &3t e Bt &
TAW 2ZE 9ol A] AHEE o] 5 gloje} st T2 & o) X R o th 657 A& A Q) AA

AR, ExtolA £
A, AHg3te Lol 433
oloiME dH I

T FolMe d=Ey o
SHL 83 A
dFA, AHEHARE AFe
A7 <88 F e Holojo} ™y
oele 9% HE5E

o] £ 7] YA B A

Agol AYHRL 2F AN 2GR Fatot
Aot m3E-g A7Iste Wil Ee o] &=
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23 237 0.03 mmEA EF3 A e Ao
H)3 8ull, Aken9] Aol vla] 4ul2 A et
i 39t Kirkegaard®v R BEH G A
BEARZZAE AHE3EY 02840069 23S B
oty B o Rosling®L ofad AXIE
(acrylic splin) & A48t AF8%9 2T
FolH3E Aded 27827 069 mm(SE. 0.
079 & 248 B ot Duckworth’&
23E A2 Z& o= 2 (polyether), A
(silicone) LFAGA, o} FAF A}&3lo] 20
B @xtel i3 @A iz AAHA ForE
T A3 8 7o) 1254093, 43 2to] 2.39°+ 2,
23°9] ¥HolZ Bl Bl Rudolph®E di-
gital subtraction radiography®] 83 ¥WA}A A}
e BFIE A AgriA ngH AFAE
AbgBte] X2 H I BAE A5 E Bk 1e
o714 Rinn XCP ¥ 3o 1721/3 2] Regi-
sild AR 0] 2.44°+ 1.16°(5H 2 1.34°+ 0.63,
FA 7t 203°+082) 2 7HE Holxrt Aok &
Art.

B A+ M Rinn XCP HPZ Ao A =
oA g o] &5 2879 nEAFASL 23
79 dAS 2FE QAR ALE3to A5
AR ALRS 29z I HoAREE 4=
2 ZA3ddt. 1 2 Pattern resin®| 0.26°+ 0.
14°(+%Z 017°+ 0.14°, 32 016+ 01192 h
2 A5 vla F3o] Fef Helrt AL o=z
vebs s, 2504 Exaflex7t 049°+ 0.33°(F
Bzt 045°+ 033, 732 016+ 0.13) 2 7HF &
Hol= & HYth o] X+ A Duckwortht} Ru-
dolph®] A7 Aol Bla] w22 A, Duc
kworth®] A7Ad}E= AHES 322 st e
Aoleg 2 44 A3 2o]7t & A 2 Ru-
dolph®] Z#e} ztel7t A olfre FA3A}
gk}, Eo]3 AL Rudolphd) 7AiM 1L
FRAZA7L AdAERY WolevF ZE Ao

Hug v o didiMe 1 wde ARE.

BAd. Al AR qE 2443 F9 AHAA

4 siliconeA &+ -0.06% 2 o9 A el vk
B ole g A A AA A Apolo) = B8} Exaf-
lexd| A Aol Wolxrt aA Jebd olfe oy
Hol AR Wolo nAE JFuEolTdn o
AR HEAAEME 8ol F 7= (strength)
7t 2 dAAETY AR7E fFaAel de 7
AR 2442 Fo} o] WolxE AW F
7152 A Jebgth. 53 Pattern resin®
AJZko]l Adel wret Wolx7t £ E HMY Exaf-
lexe FASHA Wolmrt S/ Ak 9&5EFA
e Aae fyd u@Fe] 23 4Fg v
Aog AgHn, L afFe] 7tsd g x
FAEAZE AN v o 2 9FYL
WA A ez 9JAAT Impregum® Tooth
shade acrylicollXle ¥z H3}go] dFA}
YRANAE LA7IT A2 d589L & 7
Folle EAT we g A5 WY &
Ao g gAAo 2 Zrrl 2 AAEY A5}
sty & 4 ok 53 B AoMe
TRz e A8t F3E 2o]E Bl vy
FHZte] SlojME foF Aolrt AT ole
AzFHEE 34 AT wol2 Fo2 93N
A E T BAEY le FAZe] dAsA /A
¥ 2342 gAY, JAAME 2o aFAE
AHE ARl T HE Ao £34E 7]
T3 o2 FAHE Hol7t A& 02 A

el Wolxe] #dte AoZ & A AA
o] MY9ox £A9 FAvEE YtP A
Qe A5Y | e nHH(bite block) S L
Ao XA, AERHES K= (guide
ring) ol RFE FAo olzr|7A &2 =F
o Qg Ao wolrt dojuA "ok B
AT e olgd A& Fol7] A 1579
AEF LFHE 5714 ARFon, HAAAdR
gzt AE A He Jdd. =F
PYESHEAE 7 & B 5224 X8t
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Abstract

A GEOMETRIC STANDARDIZATION OF PERIAPICAL
INTRAORAL RADIOGRAPHY

Bong-In Choi, Kyung-Soc Nah

Department of Oral Radiology, College of Dentistry, Pusan National University

This study was performed to evaluate the geometric standardization of periapical intraoral radiogra-
phy. Image distortion was measured by analysing serial radiography obtained from dry skull using
5 types of bite registration device. After 16 weeks, the angular distortion of Pattern resin was 0.26+ 0.14
degree(Horizontal angle 0.17+ 0.14, Vertical angle 0.16+ 0.11) which was the lowest among the 5
registration device, and that of putty type Exaflex was 0.49+ 0.35 degree(Horizontal angle 0.42+ 0.35,
Vertical angle 0.17+ 0.13) which was the highest. The mean amount of distortion variance of Tooth
shade acrylic at each experimental period was 0.06+ 0.08 which was the lowest among the 5 registration
device, and that of XCP alone was 0.11+ 0.13 which was the highest.
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