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2. Department of Radiology , The First Affiliated Hospital of Kunming Medical University )
[ Abstract] Objective : To compare two image post—processing methods based on computed tomography angiography (CTA ) —maximum
intensity projection (MIP) combined with multiplanar reconstruction (MPR) versus subtracted volume rendering (VR) for morphologi-
cal assessment of intracranial aneurysms, using three—dimensional digital subtraction angiography (3D-DSA) as the gold standard.
Methods : We retrospectively analyzed the CTA and DSA data of the head and neck of 92 patients involving 116 unruptured intracra-
nial aneurysms in the First Affiliated Hospital of Chongqing Medical University. Double=blind measurement of the morphological pa-
rameters of intracranial aneurysms was performed on 3D-DSA VR images, CTA MIP-MPR images, and subtracted CTA VR images.
Two measurements each were performed to calculate the average values, and relevant derived morphological indices were computed.
The intraclass correlation coefficient (ICC) was used to assess the consistency of measurements between observers. The measurement
results with different post—processing methods were compared using repeated—measures analysis of variance and the Friedman rank
sum test. The Bonferroni correction was used for subsequent pairwise comparisons. The distribution of microaneurysms, small aneu-

rysms, and wide—necked aneurysms between groups was compared using the chi-square test. Results : The maximum diameter, width,

and height of intracranial aneurysm measured with MIP-MPR , sub-
tracted VR and DSA showed no significant differences (y*=4.484,
5.808, and 4.468 respectively, all P>0.05). The neck width and the
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quent pairwise comparisons between any two groups revealed differences , with further differences also observed in terms of whether an-

eurysms were located at the siphon of the internal carotid artery or not. In addition, the derived morphological indicators measured with

MIP-MPR were all greater, which were significantly different compared with DSA (P<0.017) , and also significantly different compared

with subtracted VR except for the height—to—width ratio (P<0.017). In the morphological assessment of aneurysms based on subtracted

VR, only the average diameter of the parent artery and the size ratio showed significant differences compared with DSA (P<0.017) , and

the difference in the average diameter of the parent artery was not significant in subgroup analysis ; there were no significant differences

in the other parameters between subtracted VR and DSA. Conclusion : Subtracted VR is more accurate in measuring the morphological

parameters of intracranial aneurysms than MIP-MPR , and is more suitable for morphological assessment of internal carotid artery

siphon aneurysms.
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WPk, AS ] 25 18] /%) 795 T L 8 9E 4T Bonferroni £5 1F , 76 96 7K 1
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2.1 —fEFH
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(32.6%) , 4E1% 41~74 %, 71 (56.40 + 8.88) & 5 L 1 62 4]
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A KR, 4% BRER A K] 43 < 300N o kot 4 5 Bt o kOR8>
(6.9%) , SN Sk IR BBl kIR 1149~(9.5% ) , 3N 8l ik AR B
Bl Bk JE 48 1~ (41.4%) , B 3 ik 5 52 38 Be 3l bk 8 17 4
(14.7%) , ik 2 W6 w0 sh Ik 3h hkRE 4 4~ (3.4% ) , Kt sh bk sh ik
I8 24~ (1.7%) , i 2838 20 ik 3l ik agd 74> (6.0%) , K i v 2l ik
kIR 144~ (12.1%) , IR S Bk S Bk 4 1 (3.4%) , /N &
Tk sk 14~ (0.9%) .
2.2 MEFANE LR —BMH L&

AR S35 LB VR 9 3 2 AR ) d %) 98 58— 30
PR A (1CC=0.722) , Ti17 H: A 48 A 08 WL 58 35 [8] — BOPE X 347
(1CC=0.783~0.988) , W 1,

F1 TRANBFEAAFRBEESESHEVENANBRRY

[ e e e PURBIIKHY
75 vk mive  wAR R B A
MIP-MPR 0.933 0.981 0.975 0.982 0.865
TR VR 0.949 0.796 0.722 0.783 0.921
DSA 0.988 0.982 0.942 0.982 0.972

23 FRREBAREAR LHRBY S
5
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Je0 FE RN R T L 5 DSA ML 2 R TG (P>
0.017), W22, 45 kIR 75 257 4 3 fikoin W35 5 75 10 A7 0 20
YA, 55 DSA AR FL , MIP-MPR 20 31 JJk 983 1) 551 8 A6 o1 W3 5
Jikge v 22 A Gt 2 L (P<0.017 ), T 78 AR 11 1952 3 50 ik 9eg
s RIS X (P>0.017), W3 3, Ak, #HE MIP-
MPR 2 45 SR TS B 28 22 A A 38 AR B K, 5 DSA A L

SEWEGEE L (P<0.017), WL 4,

2.3.2 U5 VR M DSA JE B2 SEA 45 1% 1L W% VR
L INAE R Bh kR SUTE B AR R T AR A R K L, {15 DSA
AL 22 BTG 5 25 X (P>0.017) ; 1 4098 30 ik (9 - 3 B 4%
/Iy, 5 DSA M 22 7 A Gi i 7 L (P<0.017) s 8K 1T , 3% 3
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19 SR B A IR K, 55 DSA A Lh 28 7 Geit2% 3 L (P<0.017) ,
W34,

23.3  MIP-MPR #Ul # VR JE 45 2% S 500 i 25 SR %t
MIP-MPR - 75 1) 3 Jikoigg Jg S50RN 298 3 Ik 1) - 34 T 4% 229 Al
AN, SR VR M 22 S G240 L (P<0.017) X Fl 22 57
A T W S e A R S B0 R ) 22 S 34 R SRR R L (P<
0.017) 5 1M LB WKIR 4 55 R AR 88 e R v (00 22170 75, MIP—
MPR 55 VR W41 [A] 1Y 22 5 3 oS 17 5 L(P>0.017) ,
W3 2.3, MIP-MPR |5 #) AR .BNF .DNR 1SR #) i K,
5% VR F I (EAE 1L 22 5 A Ge it 5 3 L (P<0.017) , 1€

HWR J7 17, MIP-MPR ({8t K, {5 5 35% VR AH 1625 57
THi2E R X (P>0.017), W3 4.
24 KRBT X T RANIRE KA 50 ARG HH
oL

FE IR A RAZ L 3 mm F15 mm 19 180 {8 26 17 20 bk oRE R/
4325, MIP-MPR 414 38 1~ (32.8%) /Nl bkJ&g , Jdi 5% VR 40
H 41 4~ (35.3%) , 3D-DSA 1 43 4~ (37.1%) ; /I 3 Bk 988 75
MIP-MPR 2045 434~(37.1%) ,3D-DSA 4 FlIs 5 VR 4 rh 3
394~ (33.6%) 5 4 1) 22 57 o4 it 2% 2 L (x? =0.633, P=
0.959). LA, 558 Bk 72 MIP-MPR 145 5441~ (46.6%) ,

%2 FEABMKDRKERSLSHNELERILM,(Py,P,),x +5,mm]

I 77 %% Hive PN T JE 1= IR B KN T3 B
MIP-MPR 3.93(3.16,5.19) 3.78(2.53,5.89) 4.13(3.15,5.89) 3.40(2.35,4.99) 3.48 +£0.79

IE VR 4.55(3.51,5.75) 3.90(2.55,5.88) 4.33(3.10,6.24) 3.38(2.30,5.10) 3.87+0.92
DSA 4.46(3.47,5.83) 3.51(2.59,5.45) 4.20(3.12,6.01) 3.29(2.35,4.99) 4.37(3.52,4.83)
X' 1B 48.341 4484 5.808 4.468 87.948

PIg <0.001 0.106 0.055 0.107 <0.001
MIP-MPR vs. DSA* <0.001 0.041 0.041 0.190 <0.001

5% VR vs. DSA® 0.341 0.225 0.353 0.041 0.007
MIP-MPR vs. J§ 5 VR* <0.001 0.571 0.071 0.776 <0.001

H ra, MIP-MPR J#5% VR \DSA 3 £ [ 0] 5 {20 05 195 LA A0 PAEL. 2 1a) D 5 HL 3 Y PAELTS 28 Bonferroni A% 11 , B 5 0.05/k fif He 4z, Horb k b £ 1) 95
T EL B TRE, A k=3, B 24 P< 0.017 B 2% 5 A5 Gii 2525 L

#3  EE SRR S B A 2 S B BRI LM, (P, P,y) % + 5, mm]

— b NG R I BRIk EY E
AL S AT e L& Adr g AT A Ear
MIP-MPR 4.00(3.15,5.20) 3.80(3.28,5.18) 3.95(2.75,6.15) 3.40(2.43,4.98) 4.75(3.10,6.75) 3.95(3.15,5.05) 3.60(2.55,5.65) 3.05(2.25,4.60) 3.85£0.57 2.98+0.78
W VR 4.70(3.70,6.05) 4.40(3.30,5.55) 4.15(2.55,6.30) 3.30(2.55,4.88) 4.85(3.35,6.50) 3.95(2.90,5.30) 3.65(2.35,5.65) 2.95(2.28,4.63) 4.36+0.64 3.19+081
DSA 4.73(3.58,5.92) 4.23(3.24,5.66) 3.83(2.71,6.39) 3.33(2.38,4.84) 4.77(3.15,6.75) 3.77(3.06,5.44) 3.43(2.36,5.48) 3.05(2.25,4.50) 459£0.59 3.15(2.50,4.42)
Y 15.672* 1518° 2.507 0.819° 1.164* 0.646" 4.098° 0.495° 68.461" 25.265
Pl <0.001 0.023 0.285 0.664 0.559 0.724 0.129 0.781 <0.001 <0.001
MIP-MPR vs. DSA® <0.001 0.030 0.020 0.475 0.067 0.317 0.018 0.475 <0.001 <0.001
J% VR vs. DSA® 0.195 0.724 0.903 0.773 0.541 0.886 0.392 0.886 0.053 0.086
MIP-MPR vs. i V¢ 0.010 0.012 0.714 0.466 0.903 0.773 1.000 0.662 <0.001 0.001

Hra, Y {H b, F{H; ¢, MIP-MPR J& 52 VR \DSA 3 21 [a] 0 5 P 96 LU A /9 PAE . 2HL 181 9 L 488 R PAELTS 28 Bonferroni £ 1E , BI 5 0.05/k i HL 4,
Ak g 2 1] 9 G G R, A k=3, B2 P< 0.017 I 25 A Ge it X

&4 AEEBHNDBET LT EIARH LM, (Py, Py) ,x + 5, mm]

I 7 12 AR BNF DNR HWR SR
MIP-MPR 0.86(0.65,1.21) 1.00(0.89,1.39) 0.94(0.74,1.35) 0.81(0.70,0.95) 1.10€0.77,1.71)
I VR 0.71(0.60,1.00) 0.96(0.86,1.11) 0.79(0.65,1.07) 0.79(0.68,0.89) 1.01(0.68,1.48)
DSA 0.73(0.59,0.96) 0.98(0.81,1.11) 0.79(0.66,1.00) 0.79(0.70,0.89) 0.91(0.61,1.49)
X 47.356 21.845 55.909 7.362 71.086
PA <0.001 <0.001 <0.001 0.025 <0.001
MIP-MPR vs. DSA* <0.001 <0.001 <0.001 0.007 <0.001
W5 VR vs. DSA® 0.225 0.743 0.557 0.101 0.002
MIP-MPR vs. J#5% VR* <0.001 <0.001 <0.001 0.294 <0.001

Hca, MIP-MPR JE5% VR (DSA 3 4[] 0 2 {20 5 79 LA 1% PAEL. 2L R) R 4 HL A1 PAELTS 28 Bonferroni £ 11, BV 5 0.05/k fif Hu s, FLrp k A 4 1) w5

PR UCEL, 1t

Ab k=3, B0 P< 0.017 B 22 AT Gt 5 o AR, YA EL; BNF SR T DNR, TR HWR, B 58 H s SR, K/hEG
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VR - A5 45 5 1 MIP-MPR 55 6 , 5058 T #0
PN Bl KT A 3 3 ik Jed T 25 2 A

CTA 7 Z P& Ab 3 H AR 4n MIP MPR . VR 5§, 1]
o0 o S KR LA I 5 R A5 &R

BN KA R T AN . MIP X 28 AR A g
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5 5% LI 1 B 1 5200, 35t s 58 5305 L 5 1 MPR AJ )L
12 B R E A, R4 T MIP AN 2. Kim HJ
LTI i PN B TR AR 4k I O B, 98 A L AR I
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AV 58 AL S HERR T IR B 22 69 sh ik, EL
15T CTA £ VR 1 3D-TOF MRA A4 MIP [E1% , 45
ST ez G B Ak 02 ma ,  HART R R . 1
ARG I F [a] — Pk 2y 2% HeAS ] B4 5 Ab 2R
Fe AN Sl IR T A 24 S 50 & (52, kb T IR AR
R T, SE R M . ARWTFSE & B MIP-MPR F1
I VR 2] A S IR R 1 B AR R v SRR e
T 22 Y82 B0 Ik A S 349 A58 AR 200 1) 0 235 SR e AN TR
Je A RS v B AT S SbE . Hd MIP-MPR 78 #5230
1Y 25 5 S EAREULE BN Sl kO R Bh kR L 4R
7 22 S T B80T B -5 B0 kg ) LA P A G
51PN Bl Jok B R S A ) 45 A 52 2%, T R 08 A R 3R |
A i A I S e A A L B T R T AN |
ez Tt BbAb, dbAb i 4 6 AT i, 24 3h ki ot
K] B85 ) BBl %) 2898 3l ik B 2 |, 88 44 350 4398 2
Tk 52 CTA AT A %K B WU B 4548, 207 0 B
N ST A b 5 7S P LGS 450, FE 03 SR A Bl kR TE 25
Ko K5 T B L4804 25 TR B O 2R, 0 T 30 30 ok g i
AR . AR I 2 2 I80E CT ) VR
A Y Bl ko R R R AR T 88 R T MIP A
MPR. F B¢ 25 250047 58 3D-CTA (Bl 5 CTA 1Y
VR) AT AEAf 12 W N 2 Ik, JFE Sl 7 09 390 5 M e K
25 3D-DSA —E(. MAIT EIRA W EBb 81 T
Z A BIKIE IR S E AT R 5 bR, 453 o
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