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(=] HM HHR A LE fE (artificial intelligence, Al) 7E3k 30 CT [fil & 1% ( CT angiography,
CTA) iZWr i N S kIE AN B, ik BIBTPE S B AR BE 2020 4F 8 F 2= 2021 4F 1 J] 117 {5l IR %€ 2
P P s kTR £ TR B 2 RISk #30 CTA R I8 1ML 45 18 52 ( digital subtraction angiography , DSA) %%},
PL DSA 550 G b, 11 ALZ W2l Ik i SO FIMERE 22, 1058k AL B 2l i 3l kR 2 4k i 45
-5 DSA A T 25 Rk T — SR 5. 85 117 5] {35 28 DSA 512 Jy f5i 4 2l ko 105 1], it
136 sk . Ok fE 7, LU A BN, AL X3l kR 12 W7 A0 SRR FNE B SR 43 1)l 87. 6% Al
79.5% . VAFGKE N BN, X EAR <3 mm 3 ~5 mm FI>5 mm B3R, AL 12 WU 23 B 79. 4% |
55.2% 81.5%FN 92. 9% , T35 K 72. 0% .53. 8% . 75. 3% F1 86. 3%, (D)7 &/ Hr 7 i, %F 2h Jik 8
SRR A RAR BRI AR >S5 mm B BROE AR A AR <3 mm R IR AR AR AN 3~ 5 mm Bl Kk
BARE A A A I o 25 TR AT [ sl i R DSA A o ) — B0bE 4 R A B B 22 25 (ICC =
0.778.0.822 1 0. 722, P #<0.001;ICC=0. 113 1 0. 142, P ¥>0.05) , &5 Al 7E3L % CTA 2 /i
P Bl kIR ELA B A SR AR K AR > 5 mm [RGB A5 TV S 2 R ik, T LLVE A Bl B2 W
T HAE— 2 HET RN o

[X$IA] AN TRBE K250, X Lt Bl ; N s Ikis s 120
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Application of Al-assisted head and neck CT angiography in diagnosis of

intracranial aneurysms
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[ Abstract | Objective To explore the clinical value of artificial intelligence (AI) in the diagnosis of
intracranial aneurysms by head and neck CT angiography (CTA). Methods A total of 117 patients with
clinically suspected intracranial aneurysms admitted in our hospital from August 2020 to January 2021 were
enrolled, and their head and neck CTA and digital subtraction angiography ( DSA) data were collected and
retrospectively analyzed. Taking DSA results as the gold standard, the sensitivity and accuracy of Al in the
diagnosis of intracranial aneurysms were calculated. In addition, the results of Al automatic measurement were
recorded, and the consistency test was conducted with the results of DSA manual measurement. Results
Among the 117 suspected patients, there were 105 cases diagnosed with intracranial aneurysms by DSA, with
a total of 136 aneurysms. (DDiagnostic efficiency: The sensitivity and accuracy of Al for aneurysm diagnosis
were 87.6% and 79.5% , respectively, taking patients as unit. While taking lesions as unit, the sensitivity of
AT diagnosis was 55.2%, 81.5%, 92.9% and 79.4% for aneurysms <3 mm, 3.5 mm, >5 mm, as well as
for the total number of aneurysms, respectively; And the accuracy was 53.8%, 75.3%, 86.3% and 72.0%.
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(@Quantitative analysis: The results of Al and DSA showed good consistency in the measurement of the total

aneurysm length diameter, total short diameter, and >5 mm aneurysm length diameter (ICC=0.778, 0. 822

and 0.722, P<0.001) ; But poor consistency was seen in the measurement for <3 mm and 3 ~5 mm aneurysm

length diameter (ICC=0. 113, 0. 142, P>0.05). Conclusion

Al has a high value in the application of

head and neck CTA in the diagnosis of intracranial aneurysms, with its measurement results to be used as a

reference standard in tumors with length diameter >5 mm, it can be further promoted and applied as an

auxiliary diagnostic tool.
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(digital subtraction angiography, DSA ) ¥ 25 1F Ay 12 Wi /i
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A 2 Wi i P Sl kR e HIAN L
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[l B PECER 2020 4F 8 A 2 2021 4 1 H FABe 4%
52K E CTA K DSA KA i1 117 f3ifiles AR %€ S it A 2l
iR o P Bk 42 B, Lotk 75 B, AR 28 ~ 78
(57.1£9.7) % . T2l R R B 58 A R ZUK AR L Sk
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TRARVER 4 1l PR TR @747 Sk 31 CTA K24 S DSA £
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1.2 &k
1.2.1  CTA fa 4k K FVE T XR CT #L

(SOMATOM Definition Force, Germany ) #f Ht 19 3k 2
CTA K&, KERZEH 1.0 mm, JZ[HEES 0.7 mm, 4
WAy 512512, % AR ACEE A0 vk o B B 4 1 i 45
XTI B, S B T S bk 2 T il & R A
100 HU 353 H{E 5 18R 4 s 3 3l & 4. RAIM
e EFES % (Ulrich medical ) L 4.5~5.0 ml/s &4
T AP R S At 25 i T S (R4 2,370 mg 1/mLL)
40~50 mL, [ 5 DAAH A #E FEE A 30 mL AEFRER K,
1.2.2 DSA ¥ % A KA Allura Xper FD20
M55 5241, Philips INTEGRIS 3D-RA T {E ¥k, & & F
[f] o SRH] Seldinger +7 A 28 JK 5l ik 48 % 28 M & 5 17
UM Bl ik RS K LA R TSR0 FE AR, AR A
IEAL ML AN 2D-DSA G, 22 5 %o 4 i 1l 45 51 7
Jigh DSA KA, TAREHE TR 3D-VR \MIP 25 5 i 47
ARAT 3D-DSA H 4,
1.3 B

DSA P¥Ar: 1 2 4 HAT 10 DL F AR U2 1T
VEZ 50 1 52 A8 12 W I D ok 37 7E J5 Ak 3 T AR il 1R
3D-DSA FR A LA 5 A3 A BE VEAk I 90 sf 3 ks A
P RN SR, B A — SO 2 PR R A 3R

AL PEHY . % Cerebral Doc 330 Al & Ge4H B2 W
R (B RHECL FUL S B a2 W R4 V1. 0),
M =4EBE 22 25 (3D-CNN) A g Uil Sk 8 CTA
PG i TE 5 LA o 7% DI, O A7 i A 1R A
Wy o3 B0, or 2 G M AR DL KA AR 4R IS D
(1), 52tk 85T CTA EHR S AL BRES R ANAH G2
Wt A, G5 Sh KOs 1A T o B R/ B
1.4 %t Fam

K SPSS 25. 0 G2 AR B #4790 o 1
TR 2 s 2o, THECRORHT 18 A R R
L DSA Z55Rh axhn e, 70 ] LA & Fp ko B, 3
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S AL B2 W3l ko B BBURRBE Ry S BE R R, R
FHECXT X* K He A AR 5 35 I 19 22 5% 0 R 41
J Z % (intraclass correlation coefficient, ICC) Xt Al %%
e B R AR KA M AR 0 3 2h & 25 1 5 DSA
N TS 45 R AT —BER5R : 1CC>0. 75 izl —3
P, 0. 40<ICC<0. 75 Rz Wi—B P45, ICC < 0. 40
H—E . YA P<0.05 HESGEIFE L.

2 #R

21 A FAL U

117 436 % , 36k 105 14 DSA B8 4 4 30k
R b 82 BBk 23 Bl 2 K . ALERIFERIR 103 451]3)
Jke S, o 84 Bl 19 B2 %, 15 DSA MIEE,

BRI 11 ) AR B 13 451 AT 321 gl ke 19 SRR BE

e S B IR SR A0 2 87. 6% (92/105) .8.3%(1/12) .
79.5%(93/117) ,H:55 DSA 1 8 7K V-2 Wi 3l ik 1)
ZRIGIHFEX(P>0.05,5% 1),
2.2 AFhRRIE A AL GG BT IR

AL DSA 512 136 1Bk, Al FR AR 124 4~
kI, 5 DSA ML R BHPE 16 4, BB 28 4>, I
B AT A2 28 :13 <3 mm 12 > 3~5 mm,
34>5 mm;iRi2 16 ~:5 <3 mm 7 4~ 3~5 mm 4 4>
>5 mm , A5 By B i 8 e iR R BR PR K 5 A, Bl ik
IR R Shi ik 4 A, ALX 84K <3 mm 3~5 mm Al
>5 mm [ SRS WrBURIE 43 51 79. 4% (108/136)
55.2% (16/29) .81. 5% (53/65) il 92. 9% (39/42) .
PR AEI KR KT RO AN [R) R N Bl kR 12 W i) 22 576
Gt L (¥ P>0.05,5% 1),

R EI%

/

~

%
i}

i/
A

SLEMIMNECT
FRARELHR

IESRCTHEMR

SRR

BEl1 3 Al ZHEHBISHT R M & M0 LH CTA BIILLERER

&1 Al 5 DSA LETshBKEERFEER

M DSA #f Al ¥ AT 21K
1231 Hi% TP TN FP FN UK (%) RS (%) HERIZR (%)

BE/H 105 103 92 1 11 13 87.6 8.3 79.5 0. 839
Vs wad 136 124 108 5 16 28 79.4 23.8 72.0 0.097
kLR N A

<3 mm 29 21 16 5 5 13 55.2 50.0 53.8 0. 096
3~5 mm 65 60 53 5 7 12 81.5 58.3 75.3 0. 359
>5 mm 42 43 39 5 4 3 92.9 44.4 86.3 1.000

TP, A Fabk ; TN, A A FP AR P FN AR T
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2.3 ABMRIBALE A RALG L BEN

AN B BRI 22 AL 5 DSA 2 W25 SR Lk 2.
Horpr ATXTRTASE 3l ik (ACoA) | J5 3Z il 8l ik (PCoA) |
BN 2 bk (ICA ) L K ik b 2l ik (MCA) | K ki 7if 2l ik
(ACA) KAsif5 sk (PCA) EERE3h Ik ( BA) FAES) ik
(VA) 112 W 5O RS 390 0 69. 6% (16/23) . 66. 7%
(24/36) 81.1%(30/37) 84.6%(22/26) 33.3%(2/6) .
50.0%(2/4) .50. 0% (1/2) F1 50. 0% (1/2) . Wi & ¥t
ANFE R S R 2 W 1) 22 R Rt B L (P >
0.05)

2.4 BB AL @695 BN

S kTR 88 AR AR 2 1 DUt T, AT B )5 Ak 3
VR #1415 CTA A\ TG40 VR L0 DSA K434 8E
T AT S Bl kR A B RN (B 2.3) o AT H 3
DA DSA T 25 R 035 3. X B R iR K A%
SRS AR SE AR>S mm S R AR I (B 25 5, Al
F1 DSA f—S0H: 43 51 8 i i R AT (P #7<0..001)
XF<3 mm kIR AR F 3 ~5 mm B kR i 2
THEAEH, AL fil DSA f)— SR 22 (P #5>0.05) .

K2 A5 DSA SHIFHMEMELERFTARER ()

Bk o & DSA #iiz$k AL PA
TP TN FP FN THURPE (%) Rt (%) HER (%)

ACoA 23 16 5 3 7 69. 6 62.5 67.7 0.344
PCoA 36 24 5 4 12 66.7 55.6 64.4 0.077
ICA 37 30 5 4 7 81.1 55.6 76. 1 0. 549
MCA 26 22 5 0 4 84.6 100 87.1 0. 125
ACA 6 2 5 2 4 33.3 71.4 53.8 0. 687
PCA 4 2 5 1 2 50.0 83.3 70. 0 1.000

BA 2 1 5 0 1 50.0 100 85.7 1.000

VA 2 1 5 2 1 50.0 71.4 66.7 1.000

TP fifabe ; TN : JL M FP AR A ke FN 4B b
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TR TG R Bk
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#3 Al 5 DSA XPEAFA/NUELERMEEE (xxs,mm)
JERARLR Al DSA IcC P&

pERALN I 5.6£2.7 5.4x3.7  0.778  0.000
SRR AR 4.8+2.3 3.9¢2.2  0.822  0.000
KK AR <3 mm 3.7+0.7 2.3x0.2  0.113  0.167
HKREKAZ 3~5 mm 4.521.5 3.9£0.6  0.142  0.181
KR KAE>S mm 7.5+3.1 8.1+4.6  0.722  0.000

3 e

R A 50 JTRE 2 DL 40 L6, 0 ALK
T A0 A TR SR s IO P 4 1L, 2 e SRR T
B S PR EE R TSR R . SR A58 v
PRI R 2, A5 S K 1 K/, G R B B, B4R
KGRI RU LR EZERKEN2ER
2 RS Fe W Bl kR 2 W 1R R ) Y — Bk
Z IR (0.37~0. 85) , RS iR - & = PR RE T
BHLEH B2 W ( computer aided diagnosis, CAD) T. E.DA
PR BB R AGAG H A ME R 2R, O R A I PR IR T
T SR8 T SR AR

DAHE AL BE 4 B2 A5 4 30 KR A S BIF 54X 6
=3 mm WRBESINOR , H = S hnifE R INTFERE
IOV, BRI T AR R 4 A T EE
SHI 25" i 48 15 DSA 25 BLHEAT HL X , SMER I AE AT 57 75
AT BT S /KO SRR EE R 5 B AN MERf SR 00
Bk 84. 6% 80.2%F1 81. 0% , % AS[Fl A/ NP B kIRE 2
WU 2030 4 - <3 mm B9 FKIE Ky 37. 5%, =3 mm
W Bl kI A 84. 2% ,>5 mm BBl IKIRE A 90. 5% . AT
AR IR Cerebral Doc k3 AT F GEHH B2 W R 46
A2 W Pt P Bl [k R 78 £8 3 7K R kK- Y415 31 1
A PO R RN MR %, O X > 5 mm 11 Bl KR 12 K
R FER R e, S 285 R —3, Ik EH R
Cerebral Doc fig 5 20K i 3 k9 , AT B gl k12 Wr 3 ik
e HA AT

I RSB, B AR 2 s A s ad 2D 8 3D EB A
TR DR AN Sl KRR AL AN RN BRI, N T
AFAE ARG 7 & M S5 A R R M 2 W g i 22
SR, IE H TGRS bR B 5 2 LA R AR 78
AN [ A/ INFIASE B2 1) 5 ke s, R B8 A R DA Fi5
PRI, DAL 2" HRFE YRR T BA VA F0
PCA 13k BA 100% 1) 05 kb 7K S-S0 T X Ao
T ICA MCA F1 ACA ¥ 3 ik J&8 802K B2 93. 2%
91.9%F195. 7%, SHI %" HF5% B I %} {57 T MCA |
ACoA ACA F PCA (Y3l EA 100% )5 k7K -
JEEE, T X7 F PCoA [ ICA F1 VBA 193l ik H A&
80. 0% .66. 7% H1 62. 5% (U . (HPIDHEFEH A

XA [ 457 B 1R KPS AT AN IR B I . AR BF 5T A
DSA £5 8 g SR, X HLOF5E K B AL 2L T 1CA
A MCA 1 3l ki B A e i B (R W i T
ACA PCA BA Il VA {1 3l ki SR RE B Ak, A BESE
SRS — R 25 5 00 DR IR i) BE S AR AN R AN [F] AN
AUFEA—ECH Ko AT A HIE T A4 BRES G 7y
X V-net 4% H1 3D U-net [W48 43 BIEAT 843 50 F 1fiL
B R 58 BB R BN Sh PR R , A TR UE
o, LS B B G sk o BRILZ A0, AW 5T
BUBE R K BUZ AT SRR AR AR (R4, U
JEN>5 mm () ) B R AR AR B A SR AR S
DSA NI EAS R BA B 1 — 2tk gk — e 7
AT BRAFAE S B2 e 1A al LA 2 W = A $ 1 &2
[ AT FEAK S o

ABEFE B2 B TR T LU LA, A4
3l bk AL b ¥ =) B B 5 ()3l e Bk i T 0 5 e
K s LA BEAF AL B IR AG AL BEBR s DL 25 h A1
Pre s QULE AL EFELT TR o IS ] 325 R A
/Bl (<5 mm) 5 @2 kR 2 T TIE A B WAL
o BRULZAN, FATVLBLIZ ALEPER BAR LA 7 B2
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KB SR AL AN IE , 4 J0 1 A U 1L 3 BL
I, FRA T3k 7 2 S A A 91 A R Kl AN S MR SR
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ARWFTAFAE—LEA L - O [ B OIS, A7
TE—7E BIRAR 5 s @A T 1% 2 G0 i IR AR R
e AR (HSCHR 10, 13, 16 ] B EIESEZAR 2 W
PRAETE ALRBI AT OL T , REWI 4 R i2 WA RE AN 1

2 E TR BT IR 2T 1Sk 30 AT R e B
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(¥ 30 ke 12 W AR 38 e e 5 REME T 11 30 D00+ sl R e
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