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AT EREELH CTA B EATEFN
kM kIR E PN AN E

WA, FoAS, i, ik, FRE AT
AT — N RS BEEE SRR 2 HEIR 233000

WE. B BT A T8RS (AD 6k #3h ik CTA K% 5 AL B8R4 W Sk S 3h k3 25 (1 b i 48 . 7 ik
(Al o 1 AR 2022 4 11 A & 2023 4F 10 7 42 BI344T S 350 CTA F0 3Kk 30 Bl bk £ 7= ook 5% 1145 3 5% (DSAD £ %
BE G R . BRI A TR S s W4y S AT 4LRI A T4, %o H 9 426 JR1 45 )i 4 388 P I R 8145 5 o
WVE Sy S W S BBl Ik BE Bt i (AL BEE . JEES 10 BE B AR & T BEER) 22 5. LA DSA &5 1l S heHi,
o LA 18 W7 Sk 3 s K B A f B b L SR . PHMETROMME . BRI T R R 2, IR R4
W 45 S 55 DSA 5 4T — BV Kappa #0865 RS2 R F /R 1E i 28 (ROC) 43 #7 AT ZH AN N T 410 Sk 40
Ik e Wdhe, JERH Z K i s, 458 AT 415403 A2 Wi I (366. 48 £ 18.54) s,
BMONTA (1291.63+£52.27) s 455 T4 71.65%, ZJHYHEE X WA IES S EGRE W IES
ZRLGFE . NTHILHM LT MKBEE 145 4, AT 413L R SL B kL 145 4, L AT 41
HERAUN AN R PE B BES 141 A, RUERIZE N 97. 24% (141/145) o AT 2405 N T 20030000 3k #5230 ok 45 40 T
Poo dEES AL BE P KOR A PEBE P 22 R Gk 2 3, FL 4 U 0 BE B vk SR — BOPE B (Kappa =
0.845) o AL 4112 Wi sk 3 2h bk P 78 (0 U 48 S Pk BH P T0000 4 . B 00 A A% M i 26 23 0 A
87.09% (27/31). 81.82% (9/11). 93.10% (27/29). 69.23% (9/13) F185.71% (36/42), 5 DSA &
W Sk S5 30 Bk B A5 — BUME A8 (Kappa = 0. 792); A T4L2 W Sk 880 Bk Bk 78 RO MO ME . 4 Sy B P 3
TR R VR 2245 390 kg 90. 32% (28/31). 81.82% (9/11). 93.33% (28/30). 75.00% (9/12)
F188.10% (37/42), 5 DSA 2 Wi k3 ke s — Btk & Uf (Kappa = 0.801), Ft H 4112 Widihe 2= =1y
TG 2 Lo ROC HIZE o Hrdh B Bon, AL 405 N L4128 sk 3 ah ok 25 1 ih 28 R AR CAUC) 4350 ok
0.845 f10.861, ZRILLI# L. &i: AL BORLELINCTA BHE G AL AT I VAL Sk 380 bkopk 7= K
BEH TR 5 T LA B IR R, TR S BRI 40 T i2 W Sk 30 CTA (A R Bh TR .
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Bl T 22 0 A N T B I AN G, ot P Al A o ) R R A BT, T R A i A e R AR
B3 B LA e A2 ) o A A A B B (1) T R T S B A s e A . DR, R R ) S0 0 Ik Bk B A T
75 ke ot 1 i 2 v ) e

H BTk 3iah ik CT I 5% (CT angiography, CTA) &Il R H RS £ Sk 20 Ah ik il 45 P 95 A% 1) B EL A
B, AR ILTEE ARG G A, FETRONERT], PEA BEAE 2 S EE A TER KK
I, HLIE R A A, FEORZEURIZIM G K. B, SF PR, AR Sk
EIZWIR A B B A AT 2.

TEK, BEHE N TR e (artificial intelligence, AD) FEARANWIAGEN, OB T B y7 40
B, FFEUE T MR AT HR I B E B A R R, 4 AR R, 3
J AT BEARAE Sk S I A P A5 5 e 12 W 3B J T (T 9 [y AMRIE A XD . Lang 25 i@ i R
FIAR 85 3D U Ik 1ML 3 5% (3D-DSA) 53T AT HAR (1 3D M i 5% (3DA) BEATXF LLwFo, 45 &
A 3DA ] DAYERf T il N LA, JF RE A8 PR Am A o T ) AR AT BORXT se IR Bk CTA [t
RIERZ, TWIHE". 2R RS R AT BRI B2 B R G0 bR sh fikope 22 HEAT VR4, 45 3y
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6 1 HRALE: N TR REAE RS CTA BR 5 AL BLANS W Sk s kA A v B 2 FH A8 791

RWJ AT BRZ Wb AR BN YA AT B e (R %, I FLm] A A I ] o

AT GRS RN TIER AT EORPIRN I 5 O0 Sk UM A UG AT Jo A B Az W, Y B AE K
BIn A BT . BB KAS Wk RE DT A 22 5%, DUBIWTAG AT BORBE A4l B B A0 Skl 4 2647 )5
AL S AERGZ I, MR B A AR, $Rm TARRCR.

1 ERETE
11—

[P S 3R e 2022 4F 11 H 42 2023 4F 10 J 42 3547 S8 CTA Rk 3150 ik DSA 46 25 5 2 (1) 5%
BeEgi Rl Jrp Bk 31 6, Lotk 11, 4ERS 34~82 %, “PIYLERS (63.48 £11.82) %,

HeBpbrdt: O WoT. BEm R @ MRl s O HEMNEhRALEE: @Of
B 4 R SIS B h R sg i i o ARERUIT A B MK BB R A A R 15 .

1.2 FB57H%
1.2.1 3% CTA BEFE

K H GE A7) 256 HE Revolution CT F4i{. EHEHFAFSE. & HIE 100kVp, & HEWFKH B3
EHR AR (Smart mA), PTG 150~480mA. K BEHEFAH, #5380, 28 s/r, Z B 2478
FiVE 8 em, BEEE 0.992 1 1, FZEE. EHEE 5. 0mm, FEZEZEE 0. 625 mm.

K BIE A s R IR, WX WS T F sk S, filk BIE 120 HU, W90 %€ 38 i 1)
8.3, Ml ARLEIRFAFEIN ) 3. 4's, FAH 5 7] S B AN = Bl bk =5 403 A8 Sk 00 SR FH 468 161 RR g 70 X005 1
TS, ZIE Bk S A, A R 320 mg1/mL ATE v EET LA, ST 0. 8~1. 0mL/kg,
TSI 4. 5~5.0mL/s, Xt LGFA 5 56 B8 1 LUAH [R] 1) st ide 4k sl 5 20 mL A= 3R 3R K
1.2.2 CAGREFE

K KR UNIQ FD20 2000 mA KR FIGE I 1 5 X L, RAEHIE 12~28 Ii/s, REH P
1024 x 1024, R HE @ RS A%, SR B2 320 mgT/mL A e v RIS LU R, S iAok 6. 5~
8.5mL/s, JHiE 25~35mL/IK.

LIFMKE R, B FERER FENKSIMAATIEE, EISINOE R LN, ke FE%ER
FANWKA BEAT A sh O A Ay, PR Sk Sl ko A8 3 7 B R AL R
1.3 BEgRELE

B CTA JR A 2045 43 At 4 GE AW4. 7 T ARG & AT Skish ikt B2 Wik fF (Cerebral Doc) Xf
Sk CTA BMRIEAT G A B . AHIFFTH AT FORIE T BRI W ES PR BE 2 I HOR, A EA i od AE B —
LR KK ESPZAE AR ES IS, W AN 2 2 AT A S5 AR ME oS #E, BRI
W EANEGR G, RO EBRAS T RERIEE L, R 5% o2t RO BEPE FTR A0,
Rt e RIS B AL AR .

NTAHSEAFEH 5 LA E =Y 5 AL BRE NG =5 I =y 4 58 IR BRI EAT SR8 CTA BHR G b2, (45
BRI (volume rendering, VR). HATME 4 (curved planar reformation, CPR). £ P EAH

(multiplanar reformation, MPR). i K% J¥# 5 (maximal intensity projection, MIP) 2%,

1.4 BEfgoHh

P R B K (common carotid artery, CCA). FMWN Bk (internal carotid artery, ICA).
KIiarshik Canterior cerebral artery, ACA). KiP 3Nk (middle cerebral artery, MCA) Fll
KwifG sk (posterior cerebral artery, PCA) i m"EBiAE N ML % .

SK AN KBRS T bR : AR DELL CT {H /NSRS 3  EA BE e (> 350 HUD . FEE5 4L BE



792 CT Hit H5NAWIR (hs0) 33 &

e (-100~190HU) SR A PEBEE, RATEBEEARE L K A o™ o SKBBH I s e 2 PPN bt -
Z AL SRR S E) Tk N EVTFR AR (north american symptomatic carotid endarterectomy trial,
NASCET) bR 43 MIRBEBRAE (<50%) . FEERRAE (50% ~69% ). TEEHAS (70%~99% ) FAIZE,

P BB PN 1) R 4 AR B g DL BB TESR RS VAT PR, WA B T P R
T

1.5 TIEERKEGRETN

a3 csk AT AU T 20 5 A BE SR 30 CTA Joi2 Wi Sk 3l kOB A% I I 18], 76 BRI T RN B4 2F TS
DLSP-347 B ) 186 25 R S e AT g AR TAE R A3 T

SPYSIN (A1 2 = P 25 A SN () P S8 ) ZE A/ 9 40 b B A 1) ~F 408 P ) v B X 100% o (D

EH PR 44 1) 32 AT 2 0 SR FH U V0] P 40 )5 Ak B = o TR 453k 2 W0 SR A o SR FRAE SR 4 3
495 SRR LT R SN GO W, A SR SR, TOEKY S G 3 A Sk AT Ky
SR RAF ASCE K SN RAF, ARMEKG S 2 4y SkIE KT M S won—M, 42 sh ik
WORRAE, PG 1oy SKEBIIK T K SRR 2, ASCEIR WoR, ks 4T E .

KGR VP . 20 & CCA HR B, TCA H BRI ACA W B CT (B M kr#fEZE (SD), ROT K/
iy 5mm’, BRI I CT (H K /IME NS S 3B (ST, FrdEZE (SD) VE A TS el s . 5] 2 1 )
T B LS UL B (119 CT B KM R T8 5 St P, DU 38 T2 i S BB X, 23 ) ot 3 Yk
SR NS A 40 T RAE I G (SNRD FI6S EEIe 75 L (CNRD :

SNR = Sl /SD» 2)

(S Ty — Syi)
CNR=z —mMMM8M—, 3
D (3

1.6 ZRiTFEHT

K SPSS 22. 0 AP B AT G 24 0 W e TFRERILL (k£ ) RoR, ATRONFEA K050 THEL
PR LUREEL T e (%) Fon, RTINS 2 K.

RN T A5 AT A2 RN AR PR 4 (ROC), M NI AR (AUC), IR Z K th ik
HZE=SRs LLDSA NSH Ghnitl, THEMNAIS W ks hkope s RUstt . RES k. BHEETIIAE . B
TROME AT AERG %, I 5 DSA 45 1K — 24T Kappa K140 . Kappa > 0. 75 A 12— EMEE4F, 0.40 <
Kappa < 0. 75 I\ A —38kh %, Kappa <0.40 AAh—3E%. LA P<0.05 A ZERHGIFE L.

2 R

2.1 AIBSANTHETIEIEREEGRELR

AT 4 5 Ab ¥ R 2 W IRk (366,48 +18.54) s, % N T 40 (1291.63+£52.27) s4ifH T 4
T1.65%, ZEFARUFEN: AL 8500 71.65%, B AT 418N T4LJS b 3 K2 i
FA 4555 71. 65 % o

PHZE Ak B AR T PO, AT APES3 Ok (3.65+0.21) 43, N TAVES K (3.72+0.33)
9y, EREHEIFE N NT 45 AT 41410 CCA. TCA F1 ACA ) SNR Fll ONR 2= 534 L 48 vl 2%
B E1~HE 2,

2.2 AIE5 ATHIRAIBER M FEER L

AN T2 g oS hanE, N TR ks kBt 145 A, AT 413000 3k 85050 ik Bt B
145 4>, o AT HAERGIR AN A R BEEe 141 /S, RUERIE A 97.24% (141/145) o AT ZHHERGIR I
EEALBEER 44 A, MERAER N 89.80% (44/49); HAIAEES L BELL 45 />, HERGHR A 88.24 % (45/51);
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IRV AEBEE 41 A, WEFIE R 91.11% (41/45); HIZBEL 44y, Ri2 % h 2.76% (4/145),

MG (E03) o AT 45 N TAX USRS BRES AL BEER . ARES A BEER AR 5 P BEER 22 R 4 T 4e vt
B HPTA R RS 5 ) — P AL (Kappa = 0. 845) (3R 1D

(a) kA fk VR E14 (b) Bk VR B4 (c) KMk MIP FE %
Bl 1 AR TR S e EHR

Fig.1 Traditional workstation post-processing images

(a) knzhik VR E% (b) FNFK VR E4 (e) Skamzhfk MIP Bl (d) ZEMENZ K CPR Bl
Bl 2 AL SlBh2 W1 5 Ab 2 %

Fig.2 Al-aided diagnostic software post—-processing images

Ca) AT B SRR B K (b) AT E Bl 22U 35 P 3l ik
7> AR A VERE R CT BAm AL ek

B3 AT B R B E (R

Fig.3 Al automatically recognizes typical plaque images
2.3 A5 ATHIZHLMBNAKIRE LSRR

PLCCA. TCA. ACA. MCA 1 PCA i HHBEAE A MEL NI S, CAG 45 A e Wik BBk B A “ahnifE”
NTA5 AL HiL Wi Sk sl Bk 2= i RBURe . R ks BHPETIIIAE . AP TOAE RN A R 22 7 T 80
T X, PN gE S DSA g5 B FE T (Kappa=0. 801, 0.792) (£ 2 F1 3) .,
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F 1 AT A5 NTHPRR LSNP T 45 R AL (n = 145)
Table 1 Comparison of the results of head and carotid plaque
identification between Al and artificial groups (n=145)

AT
ATH Gt
A BE S 5B A TR

AL B 44 3 2 49

L5 A PR 3 45 2 50

WA PEREE 2 3 41 46

&t 49 51 45 145

*2 ALA. NLAY DSA LW kiish ks s 4 R L (n=42)
Table 2 Comparison of the results of Al group, manual group and DSA
diagnosis of head and neck artery stenosis (n=42)
DSA DSA
NILH At Kappa AT 4 it Kappa
BRI VL3 [EERES ik
B 28 2 30 FH 27 2 29
B 3 9 12 A1 4 9 13
Gt 31 11 42 0.801 Hit 31 11 42 0.792
3 AL 415 N TUU kgl ik pe s 2 Wae b (%)
Table 3 Comparison of diagnostic efficacy of Al group and manual group
for head and neck artery stenosis (%)

2190 U/ % FEF I/ % FH A FREIIAEL/ %6 Y1k T/ %6 HERi %/ %
N4l 90. 32 81.82 93.33 75.00 88. 10
AL 4 87.09 81.82 93.10 69. 23 85.71
)(2 0. 161 0. 000 0. 001 0.103 0. 105
P 0. 688 1. 000 0.972 0. 748 0. 746

2.4 Al{E5 ATARHIZESLTENIKIEE ROC L&D

ROC ik pras R iar, N T4zl ksl ikpe7s i) ROC gk AUC -8 0. 861 Chaiflir2E: 0. 075,
95% CI: 0.741~1.000, P<0.001); AT 4lizWikMahkpes i) ROC ik AUC {0 0. 845 (kiR %:
0.077, 95% CI: 0.694~0.995, P<0.001), ZREGil*E X (Z=1.000, P=0.317) (& 1),
3 g

DL A3 I R B iR F LA B 75 (intra vascular ultrasound, IVUS) $iARZWiSish kIS,
T 5 R R R P K BN ML N IS AT AR, I BOR BEAE T BT s I R T I, A ) A
WAT AR RY, IR AR 7 SRR BE S AT HEAf 20 28, BRI Bk o S A 1k, R S IRIK G
W r R CER. HA2 TVUS J8 TH AT, BAERARMEEE R, e m ey, HEA— @M HRAES X
B, e LA g A 2 R

HE3: A% (magnetic resonance imaging, MRID Sk3Mal Rk il B g T o dr iR S 0T LA, 2 IR R
ISk S AR 1) RS & P B, (R LR A TR, ik, W s ihig, ®mig
Wro S54b, XFRAEES AR AR, O BT IR AR AE ] S 855 Rk, s KT
JE R AR

AT BEARAE AT AR v AL ) — B MR, AR )2, oI AT Fsg R BRI 3
[7i) AR B LA S 2 S AR AT 2 N o AR A5 ST AT el R B AR AL B 40, B VPG 0o i
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A 432 5 B WA T AT SR Y

AT HORRE T CTA G5 AT 12 17 5 H 4 MV T e R, 06 T e b R BB,
PRGBS bRt T AT BRI P o SERUIBEROR | YR RER ST IR FE2 B 22 9
ST R G BRI B WA SR 2

AT (5 R Bk CT M i 52 2 Wi R sh kg 7, Lor
L WTBURE . R S R 4 )k 92. 08 % .
87.93% M1 77.99%, 5 A T W — St i b |
(Kappa =0. 844) . o6l
BT AT HREREAT S 80 CTA B4 )5 Ab 2 5
2 Ak — L N TR D8, i ar Lo oLl Y
AL J5 b TR TR, Fan 2517 RSO E, y e
Al S HITTFFEEAM LG, AT T AR 0.2} //, iﬁﬁﬁ
92. 1%, EUGJEALBPRINE T (14. 22 £ 3. 64) min s = SHH,
A E (4.94+0.36) min. AWFSH, Al 415 %’ o o o 1o
AbBE K212 W7 F ISk (366. 48 +18.54) s, BN T 1 57 4
A5 A H R s W I 462 71.66%, BB e Bl 4 ANT4L5 AT 412WEksishikps RoC #Higk
TR, SR L N o, St s o "o
FAN, AT, Al AE CPR. MIP. VR 2& K] and Al group

B CEG TR R AF, M8 R GE,
HGAEWEF], EMIEMA T, AT 434k (3.65+0.21) 4y, S ATALE, EZRLgl%EY: &
WLV, WIS AE CCA TCA T ACA 19 SNR Al CNR G2 57, HET 2B i g 13

Sk 35N Jik B B S5 AR PO I R 29T T Bk B A RN IR S, SRR RS e PR
SRR KRR, Rl Sk ash bk 31 1 85 4 vk BB e v 1 R e K, W94 5 B L As R i 5
P Ty 3 PG i 1A T, T S SO B A I 2 R AT, PP IS B ) B T L AR T AL
o MR R B REA NVRTT B, RAT T AEBEHR PRI, /NI B4 285 By 2 TR PR i) G
RUEAEF A BEN . 4, P RRE", A FE R S Bk SR AR OGP, 5L BB
— RS SEEE R, AR LB E IR SRR & S EGE I b A, LA,

FEAR B BEHE T T, AP RN, AT ZHMER IR AIAS AL BEE . A4 Ak BEBR R JR & 1 BB (1)
HERIZ A 50) 89.80% « 88.24% F91.11%, ®IZHFN 2.76%, HANTALLE, fedetkmironJrmk
W25, H—8MEEL (Kappa=0.845), Uil AT HiAR AT DUB R BEER G A . BB EAEHGE, fES
HER R BESR MET . ah, AWEFRON S BERIEAT T 400, 52 R (A8 55 i AR 3, AT
FEE 112 N BB

TS I HRAE T, AT AL 402 W Sk gl ke s oSt . Fe et BHPEETGIAE . B4
TRIAL M HERG 220 9 K 87.09% . 81.82% . 93.10% . 69.23% #185.71%, 5 DSA —&tkiils: A
T2 Wi Sk SN Bk B A5 (W BSOS . R BHAE TN L B TR A ME AR 2R 43 3 K 90. 32 % <
81.82%. 93.33%. 75.00% F188.10%, WALLWidAE 2z TR LM B =E . 74, ROC gk
SINTEE KN, NTUL5 AT 42 Wik sish ik Bk 45 AUC i3 %1124 0. 861 A1 0. 845 (P>0.05), il AT
FORTEVEAL Sk B0 KA J7 T B AR s e Wi (e

KRR AL © ABFFE T /AR APOBII ;@ RN Sk B30 kP A5 72 s R B BEAT 432K
3T @ ARSI PR CUnBN kIR . BRI KR T A (19 5 Ab B AR RS Wk e gk
T30 UCAHTIEFGE T BeAr it 22, UFs KFEA . 2Ot sesir .

ZE EPTIA, AT HARLE LI CTA UGG A FE . VPAG Sk 308l kO A= B BEEe o R0 7 T B AT i s 1)
AR R, PR A U B 43 B2 WT Sk 330 CTA 1R 25 Bh TR
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The Value of Artificial Intelligence in Post-processing
Head and Neck CTA Images and Diagnosing
Head and Neck Artery Stenosis

QI Dong, QIAO Xiaochun™, SHI Biao, SHEN Yan, HU Shumin, YAO Muzi
Department of Medical Imaging, First People’s Hospital of Bengbu City, Bengbu 233000, China

Abstract: Objective: Discuss the value of Artificial Intelligence (Al) in post-processing head and carotid artery CTA images
and diagnosing head and carotid artery stenosis. Methods: The imaging data of 42 patients who all underwent head and neck
CTA and digital subtraction angiography (DSA) of head and carotid arteries from November 2022 to October 2023 at our
hospital were retrospectively collected. Image post-processing and diagnosis were divided into Al and manual groups to
compare the differences in image post-processing time and subjective scores of image quality and identification of head and
carotid artery plaque properties (calcified plaque, non-calcified plaque and mixed plaque) between the two groups. To compare
the differences in sensitivity, specificity, positive predictive value, negative predictive value and accuracy of the two groups in
diagnosing head and neck artery stenosis, using DSA results as the gold standard, and to perform the Kappa test for
consistency between the two groups’ diagnostic results and DSA results. The diagnostic efficacy of the Al and manual groups
on the head and carotid artery stenosis was analyzed by subject operator characteristic curve (ROC) and compared by Z-test.
Results: The post-processing and diagnostic time in the Al group was (366.48 + 18.54) s, which was approximately 71.65%
shorter than that in the manual group (1291.63 + 52.27) s. The difference was statistically significant. The difference between
the subjective scores of image quality obtained by the two methods was not statistically significant. A total of 145 head and
neck artery plaques were identified in the manual group and 145 in the Al group, of which 141 plaques of different nature were
accurately identified in the Al group, with an overall accuracy rate of 97.24% (141/145). There was no statistically significant
difference between the Al group and the manual group for identifying calcified plaque, non-calcified plaque and mixed plaque
in the head and carotid arteries, and the agreement between the two groups for identifying the nature of plaque was good
(Kappa = 0.845). The sensitivity, specificity, positive predictive value, negative predictive value and accuracy of the Al group
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in diagnosing head and neck artery stenosis were 87.09% (27/31), 81.82% (9/11), 93.10% (27/29), 69.23% (9/13) and 85.71%
(36/42), respectively, which were in good agreement with DSA in diagnosing head and neck artery stenosis (Kappa = 0.792).
The sensitivity, specificity, positive predictive value, negative predictive value and accuracy of the manual group in diagnosing
head and neck artery stenosis were 90.32% (28/31), 81.82% (9/11), 93.33% (28/30), 75.00% (9/12) and 88.10% (37/42),
respectively, which were in good agreement with DSA in diagnosing head and neck artery stenosis (Kappa = 0.801), and the
difference in diagnostic efficacy was not statistically significant in either group. The results of the ROC curve analysis showed
that the area under the curve (AUC) for the diagnosis of head and neck artery stenosis was 0.845 and 0.861 in the Al and
manual groups, respectively, with no significant difference. Conclusion: Al technology has high clinical value in time spent on
post-processing head and neck CTA images, assessing head and neck artery stenosis and identifying the nature of carotid
plaque, and can be used as a useful aid for physicians in analyzing and diagnosing head and neck CTA.

Keywords: artificial intelligence; CT angiography; image post-processing; digital subtraction angiography
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