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Effect of Variable Scanning Protocols on the Pre—implant Site Evaluation of
the Mandible in Reformatted Computed Tomography

Kee-Deog Kim, Chang-Seo Park
Department of Dental Radiology, College of Dentistry, Yonsei University

Purpose: To evaluate the effect of variable scanning protocols of computed tomography for
evaluation of pre-implant site of the mandible through the comparison of the reformatted cross-
sectional images of helical CT scans obtained with various imaging parameters versus those of
conventional CT scans.

Materials and Methods: A dry mandible was imaged using conventional nonoverlapped CT
scans with 1 mm slice thickness and helical CT scans with 1 mm slice thickness and pitches of
1.0, 1.5, 2.0, 2.5 and 3.0. All helical images were reconstructed at reconstruction interval of 1
mm. DentaScan reformatted images were obtained to allow standardized visualization of cross-
sectional images of the mandible. The reformatted images were reviewed and measured separately
by 4 dental radiologists. The image qualities of continuity of cortical outline, trabecular bone
structure and visibility of the mandibular canal were evaluated and the distance between anatomic
structures were measured by 4 dental radiologists.

Results: On image qualities of continuity of cortical outline, trabecular bone structure and
visibility of the mandibular canal and in horizontal measurement, there was no statistically
significant difference among conventional and helical scans with pitches of 1.0, 1.5 and 2.0. In
vertical measurement, there was no statistically significant difference among the conventional and
all imaging parameters of helical CT scans with pitches of 1.0, 1.5, 2.0, 2.5 and 3.0.

Conclusion: The images of helical CT scans with 1 mm slice thickness and pitches of 1.0, 1.5 and
2.0 are as good as those of conventional CT scans with 1 mm slice thickness for evaluation of pre-
dental implant site of the mandible. Considering the radiation dose and patient comfort, helical CT
scans with 1 mm slice thickness and pitch of 2.0 is recommended for evaluation of pre-implant site
of the mandible.(J Korean Oral Maxillofac Radiol 1999:29:21-32)
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sletEe] o] ntgE e tsle] 3ol
HEE sletEE 9417 & dxtheta )3
hi g AFabdnie) 2539 CT HiSpeed
Advantage F4H}F ©3E94A (GE Medical
System, Milwaukee, U.S.A.)E o] &3ld
high-resolution bone algorithm, 15 c¢m field
of view (FOV), 200 mA, 120 kV, A& 4 1
mmE #9-E Al

e F9& slehF sldRE xz2Ao] 9

8] XPHEF FIS APYT. 923 9
& B 918led 18 em x 18 cm ok AR}
E Az B85 Al 1 g seEe 2y
g F Fo] AA xF AR, sletE 3
do] vl F2o] HEE ol=ZY YAE A
5] 2GR AAAIZ F BFE AP}
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AR A3 a38gelN takstA ws}
A7 #Go] stehae FAATA AdE o
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(1) 9 9H0] FHHAX E=& 45 74 1

mmE &g Yrt Al G329 (C 1.0)
(2) 2% 57 1 mm, pitch 1:12 233 A

g As g (H1.0)

(3) 4% 54 1 mm, pitch 1.5:12 &93 }

A7 At dE5Ey (H1.5)

4) 4% 57 1 mm, pitch 2:18 #9314

g AL G589 (H 2.0)

(5) 4% 571 1 mm, pitch 2.5:12 &94d U

A% At 95y (H2.5)

(6) 2% 57 1 mm, pitch 3:12 23 A

g A g3y (H3.0)

HYE Y Adsl 938 JdRRE
AT/ 24 (reconstruction interval) 1.0 mm
2 JAE ATAZHAT. ol2A st dojn
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Medical Systems, Milwaukee, U.S.A)E A&
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A8l Az
Y - sttt oA A2 8
w7419 A
. A721

Ak Aitsl g 2 JAF Halsl 4
#oj o] Zzte] HJ2E Table 13} 2t} sfet
F 3ol X2 HAE7HA e Age di
30 mm AEZ Gyt A} gAY AL 4
Z 54 1 mm9 30 98 d=d U= F 60
Z9] ZHAZre] 28 HiTt ol 3 dRe) o
$& dedl £8FHE #FJATto] 1202 e
o] o] FAR /7R dele Y AQAIL
(interscan delay time)°] 122 % 30 ¥¥H&
ded ZA AARZeT AFFA 1 mm,
pitch 1:12 s} &3k H1.0 YAE Axs}
939 A F FYAE 3020} 489
At 43 57 1 mm, pitch 2:12 3lod VA
g AL GG S A H2.09 A5 5 &
GAIZHE 155271 28HU 3, FEFA 1
mm, pitch 3:12 3] JAH Aits} dF8)
< AlEgg H3.09] 4% & #9132 10.727}
AQEAT} (Table 1). pitch@& gantry7} 3t 1}
A = Tt tableo] o5 AZE A5 FAE
U H)E-E oJmgitt

Z¥ztel #gvpHolMel ASXE vng 2
= Table 29 Zo}, It Hitkst B389
C1.0% 7I1Ee® 3l WAy Aiksl 933y
o] Z}ze] i S vwalH S o shetde]
3 AN X 24 FHATR Y AR E A
gk ygko] 7% Zhzhe] guby 7ol BAIERE o
2 F948= Aele AT (p)0.05) (Table
2). 4xk ksl A2 C1.00142 AZA 9
UAE Aaksl gEEgda e A&l FFe



25 78 43 H1.02 0.29 mm, H1.5+ 0.31
mm, H2.02 0.40 mm, H2.5= 0.34 mm,
H3.0& 0.23 mmE 29 C1.0A ) AZAs}
9] ztol7t 25 0.5 mm WA (Table 3).
slete] A& AN A $2H) 4
< 23 o] FAlo] FetEY AF A ke
A A9 AR ASI Xgke] 738 ok A
3} @2 C1.02 71Eo= 3 UAE A
3} d3Etod o] Ztztel Fouhy & vl S u
H1.0, H1.5, H2.09 7% C1.0% SAgE L
2 F94%0e Fol7t #FHAE ggkoy
(p20.05), H2.59 H3.09 A% SAgHcz
U= 2ol7t AT (p0.05) (Table 2).
a2y gt AN B389 CLOoAMY A
)¢ UAE ALks dadgore] AZx9]
ToAE 3 A3 H1.02 0.20 mm, H1.5€

0.23 mm, H2.0& 0.24 mm, H2.5€ 0.32
mm, H3.02 0.34 mmE 3o} C1.0449] A
Z3)9}0) o)z} % 0.5 mm o|WKT} (Table
3).

239 A3l d3EGARNA Me, M1,
M2, M39} & H9 & Zo} WAAAIR g A
< 718 3= Table 49 2. 93474
A gake] XEE e d&ALE Cl.o02
1.884% B3 H1.0& 1.94, H1.5% 1.69,
H2.0& 1.63, H2.5+ 1.25, H3.0& 1.1648€
Bt C1.0% ¥wd W H1.0, H1.5, H2.02
TAA g fFAHUEe Aol7t AR
(p0.05), H2.59} H3.02 EAIgHH o2 foA
e Apolzt st (p£0.05). FAATA A
B GRelxe] EaFe] P Cl.02 16641
< B33 H1.0& 1.59, H1.5& 141, H2.0&

Table 1. Scanning parameters for conventional and helical CT

Cl0 H10 H15 H20 H25 H3.0
Total exam. time | 60 sec 30 sec 20.4 sec 15.5 sec 12.6 sec 10.7 sec
Slice thickness lmm 1mm 1 mm 1 mm 1 mm 1 mm
mAs 6000 6000 4080 3100 2520 2140
Pitch 1:1 1.5:1 2:1 25:1 3:1
Table feed/speed | 1mm 1mm/sec 1.5mm/sec 2.0mm/sec 2.5 mm/sec 3.0 mm/sec

Table 2. The mean value of the measurement (mm)

Y X

Protocol (Mean+SD) (Mean+SD)
C10 11.05+0.86 3674084
H1.0 11.00+0.77 3.63+0.82
H15 11.1840.99 3.74+0.76
H 2.0 11.04+0.94 3.77+0.82
H25 11.16+0.92 3.92+091*
H3.0 11.00+0.90 3.84+0.80"

SD : standard deviation

* statistically significant difference at p¢0.05
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Table 3. Mean differences in measured distances on the conventional CT scans and helical CT scans

(mm)
Y X
Protocal (ME=SD) (ME=+SD)
H1.0 0.29+0.22 0204017
H15 0.3140.25 0.23+0.19
120 0.40+0.24 0.24+0.23
H25 0.3420.22 0.32+0.28
H 3.0 0.23%0.19 0.34+0.27

ME : mean error of difference of measurement between conventional and helical CT
SD : standard deviation

Table 4. Mean value of image quality scored on a three point scale

A B C
Protocol (Mean®SD) (Mean®SD) (MeanSD)
C1.0 1.88+0.34 1.66+0.48 1.75+0.44
H1.0 1.94+0.25 1.59+0.50 1.78+0.42
H1.5 1.69+0.47 1.41+0.50 1.72+0.46
H20 1.6310.49 1.41£0.50 1.63-£0.49
H25 1.25+0.44* 1.13+0.34* 1.34+0.70*
H3.0 1.16+0.37* 0.94+0.25* 1.06+£0.67*

(A) continuity of cortical outline of reformatted images: (B) trabecular bone structure:
(C) visibility of the mandibular canal

SD : standard deviation

* statistically significant difference at p<0.05

141, H2.5% 1.13, H3.02& 0.948 & Byt
C1.0% vjm# o H1.0, H1.5, H2.0& £A41%
Ao g FoAde Aot iU (p)0.05),
H2.5% H3.02 SAgH o2 folide ajol
7} A(Th (p<0.05). AT AdH FAgdol
Aol stet#e] AATE Hrke 23 C1.02
1.758¢ B9y H1.0& 1.78, H1.5& 1.72,
H2.02 1.63, H2.5% 1.34, H3.02 1.06% & AFAQ AZVEY A& YaiiE 7R
gk C1.08 vz o H1.0, H1.5, H2.02 BO% JEBEES APshs F9o] e A

FA%A02 f49E Rl YUn
(p)0.05), H2.59 H3 0 BASA 2 fol4
S Aol7} 99iet (p40.05).
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A& o2 HALE & e AlA F99 ¥
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ofgt E7 AALE AlBE A B gt A
A% pichs AYE 57} A& Rolth.

Al GG YR|9] 7] ule} EE £
odo whyel we} shte] g4 IS dedl 9
83 BGAlTlo] 127E F2o) ol217A] o
gtz B dPalAe 598 2102 vlwst
7] Y8l 193 2 XA ZAR S 128 4%
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FABHTH YA g Adsl dEEde S
v m g B 7S oA df pitch 2:1 7
21 v w3 397} dol R o) H o A
B Y Azl 43R 2§ pitcht
3:171A) 7hsste g B Aol E pitchel ¥lE
A4l pitch?l 3:17X2 84 pitche] W37}
23e) Az} AZA 9 vlRE S HrtskA

gt AL} g YAy Atz o
o] 4YA|I7tE Hng 478 H¥ 30 mm
A9 A B8 4% 54 1 mmE #3E
A3 749 Aut AN g A9 84
7} tabledl] FHA HALE vz AlZto] #9471 A
AAIZHE E3 oF 6029 WhA pitch 1:18 VA
Y d3HF S AP S AT 3022
AAAZ0] 1/22 @5HU T, pitch 2:12 #%F
S ABE S ok 15522 F 1/42 HAAZE
o] ©r&Eigich o) pitch 3:18 #9S A3
7% AAAIZEO] o 10.722A4 9% 1/62 AAL
A|Zto} ©ZE Yt (Table 1). BAle] WA o
Zakyl 238 #o] 3lE mAsE pitch 1:19)
73 6000 mAsQ! ¥Ha pitch 2:12] 2% 3100
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% 2140 mAsZ ¢F 1/32 ZHAHAT (Table
1).

A FAATA Al oA 4 2 49
AZA)9] 7o) Slojr B A7) Ay VA
3 A3} g Ank A} GG
vl male] Aol fAI A g HEE HolF]
o} 2 A7A3 ) o8l pitchE 2:12 3 3%
e Add FAATA Aol oM 4 & &
g AZA ) oy FeA zlol7t i, &
otgte] At AN A2 FHAE o2&
AdE A& ALY AZME pitchE
3: 171X % ARt A4S} ThEEed o) vl w st
o AZA o} Fezl Aolrt LA Ftet
(Table 2). % AZA Y A oAM=
pitchE 2.5:1 o3 o2 & 79 Aut Az} o
Z3d o ¥]3le] AZA7E ki zbol 7t A=)
ol FATA “doll UM axial EH G4




ARE SHAA AT 9% e 44
9] vo] 3= FHNA YeEe= vl
@A} g Alole] o) o)sle] A ZAlo] A&
3 AAE FeFel7|7t ol Ad Hell 71913 2
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Aol IRy O HEFeat BE VY &
FHrHel A4 1ol 25 0.5 mm ©]wielo]
A A AR o= ASHRE 4 H99 o4
7V 249 %2 godle 4 doMe
pitch 3.09} AMH-% 71532 2t AR (Table
3). ey B Ag] 4 23] gle A=
eSS tidoz Algek Aol 7] Wi AA|
A AL-S AeiMe Bt Bebd) Al ¥
L3 Ao Azt

e Ao H7HE 93iA Preda 509 W
W3} RARBH G374 AT GA oA e 2|
U2 olde] A4, FhFe] Y atetatel Ql
Ax9] 371 =25 Frslan. AL F a9
A 2 ZAF R HIlE Eilo AT
Fde] e 7HA o Hrlsya AA o
AR FRNN 583 FeE F2EQ sl
el QA =& Frlskch.

Preda 92 1049 8415 Uiz 3l
Ul ALk DS EGARST YA Y At d
FEIARGE vasigth, UAY dedde
739 AEE9 oy FAF P WItE
B ANAQ F3 e dnt AN b
ol vlgld thh "olxle e BYoy
pitch 2:19] o]z BE o]3e] 35S &
ok sttt T3 UAE gaaiodol A
% pitch 1:19] %9} 2:19] 7% QlolA A
U o] A&, ZaFo oFY, stetdel o
Az oM BATGH 2 FoASle Aol
gtz Basigoh B Ao A AT
d 973 AdE e d5A4L H1.09) A%
Cl.0ET O ¥ AAXE 2P H1.5,
H2.0& tha ¥ A 52 B o} C1.07 4
2& o H1.0, H1.5, H2.0& EA&Acz &
A E Aozt AT (p)0.05), H2.5%
H3.0& A o2 {94 0E 2ol7} ATk

(p€0.05). 28} H3.09] A% BF o]
IA=E BJT. 9ATE 93N 345
o] 4L C1.0, H1.0, H1.5, H2.0 € H2.5¢
BT BE olite] AR EE By o} H3.00 A
4+ tha gojXe AAERE eI G734
T4 Ggelxel sttt A =E Hrig A
EE 790 glolx BE o]de] AAEE HY
FAth (Table 4). PARIARZS] AE H713E
1A gEe BE 739l 3lelA C1.0% vz
& o) H1.0, H1.5, H2.0& $A1g g f9
A= A7t fA (p0.05), H2.59 H3.0
off lojAut BATH 02 {3l Aolzt Sl
oJA] (p€0.05) Preda 599 A9} FANE A3}
£ B,

Paranjpe 52 ¥ 439] A% gleiA
YA1E Al B3 Oyt A4 gaE
< vl wg A7oA pitch 1:13 2:1 Alolel 4
&) Aol F=R Aole 92 pitchi} B
Zb8 AA} (interpolation algorithm) Brle 4

FA7L 4] Aol A Je] oS =t
I BRusiint. £ 979 3% 4F 5AE 1
mmZ. 33 UAE MR dEEde] Q74
AL 1 mmE 233 pitchs}t 9/de A
o] FAd 2HE RFo] ATE Aot
FF o3t 45 FAY AT TF0] A o
FHE 9] Ik 93 429 AT 9439
Aol vjXe Gl i3t Hrpl &Aoo o
Solzjol & Ao AztHr,

olde] A4S FFE W &4 JEHE 29
B7HE A FAAE At dEEge 39
Aol 4E%A 1mm, pitch 1:1, 1.5:1, 2:12
#9S ANB AFde FEFA 1 mm, 9wt
A3 GG & AFYe 7o) v wdled |4
A7 Add 949 A3 AR SloIA A}
ol7} il e, gxte] Pz Z WA A E
A|ZHe EA 3] ZolHAM T FAte] AL Fojg]
A fhv AAT &g Aeloz 43S 1
mm, pitch 2:18} YA1E A4ls} dE3dn o]
F3 =izt
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V. 28

AAe Hikst Do FFxde] W
37t €7 YEUE B9 Hrh vXe 93
golrr} 93l 45 FA 1 mm=E Euk A4t
3} 9539 AlgEe =3 455 1 mm,
pitch 1:1, 1.5:1, 2:1, 2,51, 3:12 YX1¥ A
A3 dEEIS AP F 99 IR EE
ulet o 2 DentaScan F3AT4 softwareE At
£, GRATA AdH S Te3 ol
ARV A Aldgsta AT 873
AS ke A% e 22 28 93t

1. tekte] A AAleN 2% $HH 7R
9] AZE AST Y] A4S gt Halsl o
23899 YAE A3 43EF pitch=
1:1, 1.5:1, 2:1, 2.5:1, 3:12] #FHPy 7t
EAgHo2 f94%e Aole AT
(p>0.05).

2. 3110 AS AN S FAEA A
2 211 o] Aol stetEe A& 7AA % T
£ A A9 A=E AS X3k A gt
Aikst dEEF Ay Aids 9EEY
pitch= 1:1, 1.5:1, 2:19] &4y 7ol &
AgAoz fFidsle Aole gAY
(p0.05), pitch= 2.5:1, 3:19] A¢ EA%
Ao g FAUE Aol7t AT (p€0.05).

3. AEZ Ao A&, FhFo P, st
9] A EE Yyt Aits}t GEEin) Vg
Axksl FEEY pitch= 1:1, 1.5:1, 2:1¢]
Y 7ol BATAE o2 folA e Aol
£ ey (p)0.05), pitch= 2.5:1, 3:19]
734 BAFEE FAG%E Aol7t U
(p€0.05).

A2 oz UMY Ak}l dEdde] A¢
A dolx 4EFA 1 mm, pitch 1:1, 1.5:1,
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