A| 21 E2HE Al4 Al conebeam®d
AATeReHS- T GAAI (CBCT)
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ConeBeam CT

coventional CT Vs

Figure 1. Compared with conventional CT, Cone
beam CT can acquire hundreds of
slices per one rotation and X-rays are
used more efficiently

CTAA o9 HE71E AHES 24d, FHES
AE71E AHES 3Ad), 93 AE7E AHSst
E 4TS AA, 21%508 AXS G=E9o]
7}53% UA¥ CT(spiral CT, helical CT)Z 2A
gHoH, HIde AE7E qHToE wEs
multi-detector CT(MDCT)7} A&3l=o] Az}
A8l o]&HIL Sleh ol#3 CTY 71243 ¢
g A JdHs Faste XA diste] w
=9 AZ7|oA SHE F34H4 (attenuation)
&S FourierdHA Ao o A3t o E A (filtered
back projection) 8t0. 2 Z+zho] )4 (pixel) ol T
3 TERS UAESE FAR de F AL 9
& QEsAA A "o

CBCTY /M= EMI scaner’} 7Eg w]s:d
Al71el A7E AIRELTE Rob” & &0l 4
e YT BHOoZ gAY 3y A3E AR
3led DSR(Dynamic Spacial Reconstruction)S 7
WetAed, 23E& FY9e St 28%9 XA #
T JAZHl B (Image Intensifier, 11)& ©|&3}
of A% 32 IS A AAE MNEeAh
o} 7]o] 71Z38ke 1986 Toyofuku 57 129 X
A BTe 991A1 8 FAFHHE AFEshE AT
CT#A A (fluroscopic CT)E 7H&atH L, 19973

R AZ2AHE Al£ Al conebeam MAHSIEHEEAXIX|(CBCT)
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e S

Figure 2. Small voxel size (0.1mm) with high
resolution is useful in diagnosis of fine
dental disease. Isocubic voxel can provide
multi planar reconstruction without image
distortion
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Conventional CT¢ CBCTAA <
LH = 71849 48 At &
Zpol ol At FAHEHY XS
conventional CTE= A3 AZ7E AR
a7l AFHE AUE WO 239l
AL dAsE W, CBCTE 928H9 X
Fapete AR G FAAE 22 A HH
Z3}7 o] & filtered back projectiondlte 4=
AYF A, 3xHd A A JEHE 531 2
A T@ge dol st st At (IH

/2)1-

> > oot

5 ob xo %
o |o

o

lo

o o rx
2 ol (2O rff

ol5ate Aol wet 7t shi(pixe) ol Gt
AA (voxel) & 7HICZA ASHA FEN9 voxel
o] =EkS Ao} CBCTE FAMA Y] FOV (field
of view)e T349 AEHA voxelz T3

o] &gl isocubic voxel?] FEZS AW O ZA t}
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Flow chart of image reconstruction

Projection data
I ,— air data

Correction of sensitivity
correction data
I For distortion of LI & min
Correction of distortion
Filtered back-projection

Axial images
Exportable in DICOM format

Figure 3. Flow chart of image reconstruction

249 BEGRINE BT 2RI Ao,
WA So F4ol Jbsaly, QAHA A9 2 A

S99 A¥e] 7hssith(Id 2).

CBCTY %44 14 #H8& A¥RY, FJAAE
At AE71914 47l projection datag 7]
AXCE MAE F e TR Wstet 4 ¢
S HAFSIY 9]E filtered back projectiondl= 4
4 A FS AREste] 7 voxel®] FEFE 8-

12bite] AZEE zte oz WElsle o=

CCD with Image Intensifier Vs. Amorphous Silicon Flat Panel

Digitizer

Video
Camera

Optics

(oI

image
Intensifier

Patient
X-Ray Tube
X-Ray Tube

Figure 5. CCD with Image Intensifier Vs.
Amorphous Silicon Flat Panel
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MPR and 3D reconstruction soft ware

Asahi-vision Vworks

Figure 4. MPR and 3D reconstruction soft ware

DICOM format®® F&& F v F9 wjo] o
EE B2 Y IJdd s A" 3). o]
A Dol e AT 2 33 A
A software (ex : Vworks, Vimplant, Simplant,
Asahi vision E)olA 830 FAM Ad W X7
A sl HEATH(1E 4).

A AT A 271 FEe] A7t 9
o] @45l % CCD sensore ARE-ah= W23
H] A A A 2] & (amorphous silicon, a-Si) 2AFE W€
st "t & E A X AH (thin-film transistors,

TFTs)E AFL3lE flat-panel detectorZ &2 4

o

various type of CBCTs

Figure 6. various type of CBCTs
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Table 1 . Effective dose per examination and probability of
stochastic effects per million examinations for
various radiographic examinations

Total EICRP60 ( #Sv ) per Effect probability permilion

individual examination examinations

Max/Man CBCT 36.9 2.2
Mandibular CBCT 34.7 2.1
Max/Man CBCT #2 42.1 2.5
NewTom 50.2 3.0
Panoramic 6.2 0.4
CT Mand 2426.0 145.6

CT Max 1031.0 61.9

*CBCT, cone beam computed tomography; Max/Man, combined
maxillary/mandibular scan

The EICRP60 of 36.3 #Sv for the NewTom 9000TM CBCT compares
favourably with published effective doses for conventional CT (314 (Sv)
and film tomography (2-9 /Sv per image). CBCT examinations resulted
in doses that were 3-7 (EICRP60)and 2-4 (ESAL) times the panoramic
doses observed in this study.

{JB Ludlow, LE Davies-Ludlow and SL Brooks, Dosimetry of two
extraoral direct digital imaging devices: NewTom cone beam CT and
Orthophos Plus DS panoramic unit Dentomaxillofacial Radiology (2003)}
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. Evaluation for pathologic condition of
implant site
ex) residual root, impacted supernumerary
tooth, residual cyst, fibro-osseous lesion,
inflammation of adjacent teeth
2. Determination of proper fixture size and
length
1-15 mm of bone on either side of the
implant fixture
1-2 mm of bone between the implant and
the adjacent vital structures (mandibular
canal, maxillary sinus, nasal fossa)
3. Information concerning amount and quality
of available bone bucco-lingual width, lingual
depression of mandible, buccal shelf of

crestal bone, osteoporosis, osteosclerosis

QEAE 47 A, 2L GLd PR 3

AE Bel ke 2], 429 9%, #5952 &
BAS %2 we WsEE 29 HRH volg
AAstoIok Bel, Hol, ofEy EAsE WA
22 % A% 932 18 5 P UE W
L Folol Pt EF, ALPIsH AAD e
A Fzol B@ AL olsh7t AHsstelol
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, but CBCT image showing
sharp crestal ridge, steep buccal shelf and

prominent submandibular fossa

Figue 10. case 4; Panoramic view showing proper
bone height

iatrogenic trauma with surgical

S 2006

defect and implant fixture involving to Mn.

Canal
3|X| M4 M3

Z]

Figure 9. case 3;

&:
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Figuer 11. case b; osteoporotic change at the site
for implant and indistinct cortication of
Mn. Canal
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Figure 13. case 7: immediate implantation after
extraction on # 21

E A|& Al conebeam@ & AtstEtEEARER|(CBCT)

Figure 12. case 6; severe alveolar bone dystrophy
on anterior maxilla

4% % YERE AY ¥ BARYL 59
8] Aol YEVES Y402 4FHA TR
o) LA AAHlok S, Z3 JBUELN
2R oo Prhe BACE TP
2 Esjo] ogAok det Tek, PR A
o 24He Aug AndE feht Y47
o BA Bt ofel9) §389 % CBCT 59
BYs 1S o4 Few Aol 219l 4
BE AT 712 AN BEBGe A9 2
T QEAES B B A FEA 9% AFLY
E(artifact) o] A3PA ek, 1 #8401 AL

Figure 14. CBCT images show Metal artifact (arrow)
on mesio-distal direction and beam
hardening artifact (blank arrow) on
bucco-lingual direction

Ciskx| ZHo| AFEl 8| X| Ma4 X35 2006] 177



Figure 15. case 8; CBCT images reveal Surgical defect Figure 16. case 9; bone graft on anterior maxilla
after extraction of implant fixture, sclerosis of
graft bone, bony loose body and mucosal
thickening within maxillary sinus
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Figure 17. case 10; Panoramic and periapical views é]xﬂ O}lﬂ%oﬂ}\i %ZH O]'T: surgical defectgl %ZHQ}
show distance from Mn. Canal, however, shotat DA mty @ YR EA 5= 4E
surgical defect involve Mn. Canal and
bony loose body within Mn. Canal in ZHo| #ZAFUTH Y 17).
CBCT images
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