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ABSTRACT

The purpose of this study was to measured the diameter, maximum diameter, maximum area and volume of the
cerebral aneurysm in 53 patients who underwent three-dimensional digital angiography and three-dimensional
digital subtraction angiography, which were used for the clinical diagnosis of cerebral aneurysm, image noise and
radiation exposure dose of each test method were analyzed to compare clinical diagnosis differences in the
cerebral aneurysm diagnosis. Three-dimensional digital angiography and three-dimensional digital subtraction
angiography showed that the neck diameter, maximum diameter, maximum area, volume, and noise of the
cerebral aneurysm were identical or very small. However, the three-dimensional digital angiography significantly
decreased the radiation exposure dose compared to three-dimensional digital subtraction angiography. Therefore, in
case of clinical diagnosis of cerebral aneurysm, three-dimensional digital angiography should be preferentially

used to reduce radiation exposure dose of patient.
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73 %(Three- dimensional digital subtraction angiography,
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II. MATERIAL AND METHODS
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2. @74 2 HAF Y

2.1 A3

g A daxd< Hl= Artis Zee Bi-plane
(Ceiling type, Software version VC21C, Siemens, Germany)
S ARSI AL, YA 2~EH0]4A-2 Syngo X-Workplace
(software version VB21C, Siemens, Germany)E A}-&
atolom ZAF %312 Table 13 2t

XA w72 KE H1E717849] A2 (Source detector
distance, SDD)= 106 cm, AAIZA S 2= A5z
A o]=] (Automatic exposure control, AEC)E A}-&
st om A FALLE 70~72 kVp, TAF 325-385
mAE ZALEHITH

Table 1. Condition of Examination

Parameters Descriptions

Artis Zee Bi-plane
Model (Siemens, Germany)
Source-detector distance 106 cm

Image pixel spacing 1024*1024 pixel

Focal spot size 0.6%0.6
Tube voltage (kVp) 70~72
Tube current (mA) 326~385

Software version vec21c

22 AP

(1) 3D-DA

3D-DA FAF= C-arm©] —100° oA +100° 7}A]
13 78hH 294 Y93 Ao 29 30 frame o=
3hate] GAS g5sitt o] W 2FA= AETH
71& E3l S HEHoE FHHW, 2T 2-25
mLe] SO 2 5%7F F7 10~15 mLe] ZJA7F F
A =A== C-armo] 337 12 Hel F
S3h=

(2) 3D-DSA

3D-DSAY C-armS —100° oA} +100° 7}+%] 23]
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[II. RESULTS

1. {E59AF 54 243

Table 2= 3D-DAS} 3D-DSAS] HAFA A
SHAFol ARAA, AUAA, ANEA, AAS
YERA Zlojth W swaR AH-27 2 3D-DAVF
3.60+1.64 mn(1.60~10.89)°] ™, 3D-DSA”} 3.65£1.63

mn(1.72~11.01)2 Y€} 3D-DAS} 3D-DSAS] 75
Aol dAstE Aow yegon FAHOE
2] 5} 3 TH(p<0.05)

(a) Neck Size (b) Maximum Diameter

(¢) Volume
Fig. 1. Measurement of cerebral aneurysm in 3D.

HeaE H 272 3D-DA7F 4.43+2.93 mn
(1.72~20.71)°]™, 3D-DSA7} 4.48+2.95 mm(1.86~
21.02)% UERY} 3D-DAS} 3D-DSAS] Hjz o] o
Aok Aowm yEigton FAAoRE ot
(p<0.05)

WA E HoH A 3D-DA7F 11.89+13.61 mrf
(0.40~76.00)°] ™, 3D-DSA7} 12.71£14.13 mri(1.60 ~
76.10)Z el 3D-DSA7} 5@ Z o 4 o]
A vebd oy A4 FY8S 10 TH0.05<p)

wEm 2T 2 4L 3D-DA7} 59.69+98.83 mmi(3.40
~528.20)°]™, 3D-DSA7} 60.14+98.16 mm(3.80~
527.70)Z E} 3D-DSA7} M5 ALE A F o] =
A Yetst ot A 744 gl HH0.05<p)

Table 2. Measurement of neck diameter, maximum
diameter, and maximum area volume in a cerebral

aneurysm (Mean+SD)
3D-DA 3D-DSA
Neck size* 3.60+1.64 3.65+1.63
Max. diameter* 4.43£2.93 4.48+2.95
Max. area 11.89+13.61 11.91+14.13
Volume 59.69+98.83 60.14+98.16
*p<0.05, t-test

513



A Study on Non-Subtraction and Subtraction Technique in 3-Dimensional Angiography of the Cerebral Aneurysm

2. HFAAF wolz2 5 A

3D-DAS} 3D-DSAS] w-o]= S H|m3ith
3D-DA  AAF =ol= S 162.33+7.62(141.62~
178.17)¢]™, 3D-DSA AA} o] = Fh2 162.53+7.66
(141.48~17829) %2 YEL}; wmo]= ghd R5F Hls
3 zto® Zpol7t QlE Ao ® UEth Table 3,

4% 3D-DA®} 3D-DSAS] ZA}F wo]= kT #z}9)
AU A FEe] Foleh F, S A
Tz Folet F, ZF AL A ool H
Ay Aol ARBAASE BAHI Aotk
3D-DAY] ¥ EulAF o]z Zhap A ubako] A
W] Zo] AuALT} 0379602 FFe] Ayl
7b = Boe® yElhY we o] oW mo]=
ol S7tetE Aoz FTAAHom  foskditt

(p<0.05).

Table 3. Correlation of cerebral artery noise value in

3D-DA. (Correlation coefficient)
AP AP Lat Lat Maximum Volume
Height ~ Width  Height Width Area
N(e)is 0.1588  0.3796*  0.1380  0.1250 0.1192 0.0670
#p<0.05

6&@]49} %7}1% Zub AAAF7F 039542 A
O W (p<0.05), HNHZA L A Az}

AN A = Fo A & TH0.05<p).

Table 4. Correlation of cerebral artery noise value in

3D-DSA (Correlation coefficient)
AP AP Lat Lat Maximum
Height ~Width  Height Width  Area  Volume
Ngis 0.1937  0.3954*  0.1336  0.1044  0.2501**  0.2350**

* p<0.05, ** 0.05<p

3. 3D-DAS} 3D-DSAY FHA} v ZEAH%
3D-DAS} 3D-DSAS] FHAF T Z XS Table 591
H kel YJeERAITE 3D-DAS] AT 32.49+5.34

mGy©°|H, 3D-DSAE 12 XA FH 3|d& o] &3t
nk= Ak B 5(DSAL) A TS 28.73+4.68 mGy, 23+
XA FH3IHA(DSA2) AL 28.78+4.69 mGy=
3D-DSA9] 7} 3 AL 3D-DA AHETE U
U EFS THp<0.01). 3D-DSAS] F A= 57.51+9.36
mGy® 3D-DA®] A3Fe] oF 1.770) W& 9] &%)
WA 5131 THp<0.01).

Table 5. Comparison of exposure dose between
3D-DA and 3D-DSA (mGy, mean+SD)

Type Exposure dose
3D-DA 32.49+5.34
DSA1 28.73+4.68
3D-DSA 57.5149.36

DSA2 28.78+4.69

IV. DISCUSSION
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3D-DA<= 3D-DSA¢F Hlulste] Bl 7hx] o] &4
9lth. 3D-DSA= Wkl ou A& FF 7
e olgste] ddt 98-S UEhAIRE 3D-DAE=
ojmx] dHolE & Ith= o]8sto] FdS YER
Yoz ulag olAlo) %ug_gau} zaiﬂi
3D-DA:= 9 7 J

o] 3]
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3D-DAS L
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WA A dd 2 oA
C-arm 13]d = WARA
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#pol ¥Fo] zha Y f5ol de= ARte]
3D-DSAXETF W2 RS & 5 ).

Abe o] Haro) A 3x49] %] 22k
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o 32k dyzgeo] HAARZE 2 29A)9] %,
Safoll gk ARl ek At o] Fol XA
99k o Toshinori 201 110 A 3D-DA & 4+o]

oAF Aol HEUAT o] b5l
Euﬂ;(]-EQJ_ 01246]— Eu_]'] gy‘:]_l—,/]__q %ﬁ]% XEL O]z‘sH

g glomg 717 AAY FErE 5533 HE
WAF-o] HAF Al f&stgon, & AFE Tk
3D-DAE ©]-&3 ¥ 5T 7ol A 3D-DSAS} H]
asto] ¥ FmaFe] g Fagk Rl BN,
HofH7, oA 5 A A e J7F A3 3D-DASH
3D-DSA° A ] ztel7} glas Eelakalnh =gk
4ol A H7E SAdl AlaE W s HApRe] o]z e}
THE IS FaaA B4 oA W A o]
ANk ghapo] A Fof ofgh wo]= zpo]
akeleh. ol % 3
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V. CONCLUSION

oA A daxdee Hdw A Ad
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H )2 7 & 3D-DA 4.43+2.93 mn, 3D-DSA 4.48+2.95

m= 3D-DA AA} 237} 3D-DSA AAFY}; xfo]7}
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