CHEMIAMIS|EES|X] 2003;49:319-326

=2 H7hel SlolA AR YR’ 3 QAdell B3 A

o
0

A - o]R13): - BYF - o] ge] - FAE - 4 -

)
)
)
o}
o,
e

25 ZA Hrlo) loj A A oxg 3 A QA) (three dimensional digital rotational imag—
ing, 3D DRD®] A& 71543 184S dolr A} skgich
CHafap g QiAo 7 243 AdkE7v} 245l & 1694 42 Wi 32 24 7917
o|le] A3 3o|e] Zul &3AE 5 7|e} 2A69) o] "isA s #3<%, single detector heli—
cal CT(HiSpeed advantage, GE Medical Systems, Milwaukee, WIS)Z ©o]&38F 2D CT (A=A
FAE= 3 55 mm, ¥ x|+ 1:1, bone algorithm) £} volume rendering 3D CTE- A]3883}12 3D
DRI(Integris V—5000, Philips Medical Systems, The Nether —lands)S A A|3}e] Qo)A Ab
A QdellA oA B3 s x 22ke] X5 A83l3iv) 3D DRE W 4, 2D
CT, 3D CT¢} vz Hr}slgch
ik 3D DRICIA st F7b] ARS & 5 3 212 27 14 <l (88%) At +F
o= 3D DRICARE & ubA 813 & ofli= 2D CT 2k 3D DRI 5ol A #wg ukas)
ot AR odadell digk ol gle] 1 oA 3D DRIZ} 3D CT XHr} AEsfa whe
ARE 2& 5 Uk T 2 °§ 2 Axks) &5 ZedollA EAo] ARl 134 F gt o
= A9tk 1241(92%)°ll4] 3D DRE= EA 2] F-Foll & F4] i)
ZE: 3D DRI&= A" 3|4 °4"]'°ﬂ/‘1 FA 27} 7Fsst AR s 53w AEgst
a-skA 2t s g e g mim v A S Adslar HrEE 4 ik

o

FAS AGstr Hrpgel] gloj A vhkst Al A Ak < 143 gAE 3]
HES o]g3] sl dxAe g wAlzq]l vhlel AxH = A duxds (dlgltal rotational anglography DRA)$} tix &
O E2 A EE EIeh O #des TR oldsedl @ 34 94 (digital rotational imaging, DRDE &3 8]+ 4
& FANE 2] B3 A0 A% wie A Huket = of Ao g 24} a9} FbE 9 &S Al

7 = 3 7} sto] 22 A Agkel] A8 s Ade AAIRE b Y1),

. WehA Single £ olglgh tAld 3|A Jabol| vokdt FA et FrtEHe =M
mult1 detector hehcal CT(SD T 22 MDCT)E o]&3 o} 7129 A g A g o U sFEE 7R AR o
1A AT 9 2 A|EE A A 2A ] A o) % dow AL I &
Sk b (1-4). oo B3k A ‘ﬂ?ﬂ]/ﬂ C—arm rotation system= ©o]&3h

2 Ao A3 C—arm system F2 F#x <ol A g AT kA 9 B5 7S AARs) 3
ol &3 g=4d| (5, 6) Hzol M= Y E A Az A ZH3% (computed rotational osteography, CRO) o]}
(digital subtraction angiography, DSA)S] dl}<l rotational 9 3l oH A A GAkT ’\LX]- A Ak FE5o o] A

DSAE 712] C—arm systemollA o|a4 CA|d 5 CTek CROE v|wste] CROZ ¥ %2 shdEE Agdvte
= 9% T O FAEE FEl AR R ARE S AHE B sigind2).
58 Ao (7-9). olH G F5 /RS HE el ¥ < A7 AREA A e Sl S sk =
Zbsb 3 ] HEolA 2 A4S B vk glk10). Aol Akt Frtel] FAeA thHA £ (multiplanar
intersection) ¥ 3|z x2 (gray scale manipulation)& ©]&
‘:gj;ﬂ:; jjil E—Eﬂ;ﬁ é :::{:E Fo=x 3D DRIS] 274 Ao digt A& 7ledat &
o] =F-2- 2003 64 291 A5310] 2003 94 16300 A=A 2 el dfste] gotru Al sjgict

— 319 —



CHetaf aby

017 Lh 4

o B F16H0 = W e 14290 Y $E
£ 16-T0M% 5 oo <l Ao w o] oalH
B4 pom shgom o) Al 169 A ¥

]
o= 7ol9] A, 399 ik, 7]e} #A 69 (knee, elbow,
ankle, wrist, foot)?i"%(Table 1.

I
05 an

4,2D 12|11 3DCT

RSl A A oAl Fglel digh e #eJ S AlA
G F IS AL 149 HF 3.69 (A 04-FH 13
a)e] AA 7t4e 2 single detector helical CT (HiSpeed
advantage, GE Medical Systems, Milwaukee, WIS)ZE A3
SIS oA #He] Bl ol o] 9] FollA
L7 FH 2A(HA FAE 3 Fe 5mm, I3+ 11,

e [0 og
rln S

2

bone algorithm )& A9lom g ZeJojla] W o] Holx] ¢
2 o= o]l BE Falow TR} AR A 47 5
emZHA S 270 Wl ell EFAZTE BE ool A At &
A 233t o] ol A ATFA A (sagittal and coro—
nal reformation)® B5-3kL volume renderingS o]&3&F 4

A AT e AR

Intersection volume

Standard

with plane gray scaling

Coronal

Sagittal

ATl 2 =F EI10ll A0IM MR CIXE 2™

MOl T AT

AR ORI EH

imaging, 3D DRI)

A7) 14 A Ao 7 H 1,99 (H4 02-F4104)
o] AAb M 22 C—arm systems ©]4-3F 4214 x| € 3]
A A4 (Integris V—5000, Philips Medical Systems, The
Netherlands)S& A 31 T) 28y A7) 144019 of] & el
el o] gcke] ofs) W e ¥ A|FH AN eE 4 A
A 3l F 1349 Ak 74 kA2 3D DRIE Al &
on 1049 AHAAL 7tA g CTE A3l & o 3 4
£ WA CTE A3e ¥ 4 5 3D DRIZ Ao 199
5 g #ed e AEsith

E AFoA o]gE C—arm system & 8% i‘?} 2 30
Zo £x 2 180%F 3|A st k100708 dAF (125 frames
per second)S TEY P GAF AREL A4 (SA
Octane®), Silicone Graphics)® A%=o] thokil saw
(64°~256" isotropic voxels)ol] we} 153 A 1049 A7
AlZko] 28 FQit) AolA G AR ELS A o= A
TAE = 9= Ad el A distortion correction, gain cor—
rection % CT line integrals®9] transformations2] &4 &
A AA L3, 14) AsHer w45 s
filtered back projection cone—beam algorithm< 53l real—
time volume renderingZ|"d 22 HEZF A} JAF(Standard
3D volume)& 99w 23 AR 2 Aol YxrrE= A
T Mz A o3 FAsGITH(I5).

24 AH(Three dimensional digital rotational

2 modified

Fig. 1. Postprocessing using multipla-
nar intersection with gray scale manip-
ulation. After multiplanar-coronal,
sagittal and axial-intersection, gray
scale manipulation is performed on the
intersection plane.

Lower level
gray scaling
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Fig. 2. Postprocessing using gray scale
manipulation. The initial intersection
plane shows the standard level of gray
scale by auto gray scaling. The contrast
resolution between the cortex and
medulla on initial intersection plane is
not better than that of bony algorithm
on CT scan. On lowering level of gray
scale, the contrast resolution between
the cortex and medulla is more im-
proved than that on standard level of
gray scale.
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Fig. 3. 37-year-old woman (case No.10) with the fracture (arrow) of left posterior element of C6. The posterior views of 3D CT (A)
and sagittal 2D CT scan (C) reveal no evidence of fracture. But, the fracture(arrow) is detectable only on posterior 3D volume (B)
and sagittal intersection plane of 3D DRI (D). Axial bone setting window of CT (E) shows the fracture(arrow) suspiciously which is
seen on the axial intersection with lower level of gray scaling (F) and standard volume (G) of 3D DRI.
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Table 1. Classification of Fractures on Conventional Radiography, CT (2D or 3D) and 3D DRI

Case No. Fracture site Conventional Radiography CT (2D or 3D) 3D DRI
1 Tibial plateau Type IV Type IV Type IV
2 Distal tibia Type III Type III Type III
3 Pelvis,acetabulum Type A2,B Type A2,B Type A2,B
4 Calcaneus Type E Type E Type E
5 Lumbar spine Wedge compression Stable burst Stable burst
6 Proximal ulna, coronoid & olecranon - Type II, Type Type II, Type I
7 Carpal,scaphoid - - Type II
8 acetabulum Type C Type C Type C
9 Cervical spine, odontoid process Type Il Type Il Type Il
10 Cervical spine,posterior element - - CE stage I
11 Pelvis Type A2 Type A2 Type A2
12 Lumbar spine Unstable burst Unstable burst Unstable burst
13 Cervical spine,odontoid process Type I Type I Type I
14 Lumbar spine Unstable burst Unstable burst Unstable burst
15 Lumbar spine Wedge compression Wedge compression Wedge compression
16 Lumbar spine Wedge compression Wedge compression Wedge compression

Table 2. Detection, Characterization and Comparison of
Fractures on Conventional Radiography, 2D or 3D CT and 3D
DRI

. . CT
Case No. Conventional Radiography ) D 3D DRI
1 + ++ + ++ +
2 + ++ 0 ++
3 + + 0 ++
4 ++ +++ + +++
5 + ++ + +4++
6 0 + 0 +4++
7 0 0 0 +
8 + ++ + +++
9 + + 0 ++
10 0 0 0 ++
11 + + 0 ++
12 + + 0 ++
13 + + ++ +4++
14 + + + +++
15 + + ++ +++
16 + + ++ +++
0= poor visualization or disinterpretation
+ =ambiguous visualization, + + =precise visualization
+ + + =more precise visualization)
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Three Dimensional Digital Rotational Imaging in the
Evaluation of the Fractures®

Semin Chong, M.D., Min Hee Lee, M.D.2, Hyon Joo Kwag, M.D., Young Rae Lee, M.D.,
Shin-Ho Kook, M.D., Hae Won Park, M.D., Woo-Jin Moon, M.D.,
Seung Kwon Kim, M.D., Eun Chul Chung, M.D.

'Department of Radiology, Kangbuk Samsung Hospital, SungKyunKwan University School of Medicine
*Department of Diagnostic Radiology, Samsung Medical Center, SungKyunKwan University School of Medicine

Purpose: To evaluate the usefulness and the application of three dimensional digital rotational imaging (3D
DRI) by the evaluation of fractures.

Materials and Methods: Sixteen patients with clinically diagnosed or suspicious fracture were involved in this
study. The lesion or suspicious sites of all 16 cases were spines (n=7), pelvis (n=3) and so on (n=6; knee, el-
bow, ankle, wrist and foot). In all cases, conventional radiography, multiplanar 2D (slice thickness/pitch =3 or
5 mm/1:1)and volume rendering 3D reconstructed single detector helical CT (HiSpeed Advantage, GE Medical
Systems, Milwaukee, WIS) scans and 3D DRI (Integris V-5000,Philips Medical Systems, The Netherlands)
with multiplanar intersection and gray scaling as postprocessing technique were performed. 3D DRI was eval-
uated and compared with conventional radiography, multiplanar 2D CT and volume rendering 3D CT.
Results: 3D DRI provided more detail and additional information in 14 cases (88%), comparing with 2D and
3D CT scans. Two fractures were revealed only on 3D DRI other than conventional radiography and CT scans
and one case was revealed on 2D CT and 3D DRI. In all cases, we could acquired more detail and additional
information from 3D DRI than from 3D CT in the acquisition of 3D imaging. 3D DRI didn’t change the classi-
fication of fracture in 12 of 13 cases (92%),which revealed the fracture on the conventional radiography or CT.
Conclusion: 3D DRI can diagnose and evaluate the fracture rapidly and easily with anatomical and spatial res-
olution by acquisition of 3D imaging with postprocessing using DRI.
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