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HHi: CADSARNE M, BFFRNIECTAE IPHBEA B &K CTE KR FIEIRMER 2 W T Bah kg
SEEHERNNME. FiE: BE20194E1H~20224E3 A TREEAT TSI BKIECTAR Z BAEE — & W4T
DSARYEI 1200 83, 120 BH WL ENCTAR RN AR RHE R TEAEERERNNEEHE,
S bR B AT T RS BKEIR T, HEIE CTIER € CTE R MR RAER R BEFE. UUDSAZ R ALK
&irvE, 2RIVEMCTA. BEMCTABESERTH . BEMCTABACTER FERIESR . % MCTAB S IE
IR K CTE R AR RS 34720, I McNemark R b0 2, 347 Kappa—BUERE:, 3t
HEAFCTARKi A R W T2 AERNRFREENZHAER, GR: 1200 8FFEE IR
CTAZKT NSE & A E N IME L2368, ZDSALK AT EMERNME N2028, EERAE K M N34E;
HACTABE EIRTH . EHMCTABRACTERMERIESR . HMCTAB A IR T X CTE X MHE R AE
FNK236BRIME 1223, 218, 207RZWIATLEMENE . McNemarki 45 R B8R, DSA (&
R ek EAERBRNBE N RS EMCTABRSERHEH . ¥ ICTAR S CTIE K M3 RAT R IR
HBEFEER(P<0.001), TJYAFHMTERREREFAEER. Kappasril580.514. 0.658, #&#RMW
MEMERFE—IM, E—3H—MK. DSA (&)X Tk AEBR R H RS EMCTAB S E
BHEBRCTHER MBRAER MK HEREEZER(P = 0.063), A YAFHM BRI RRFEAEZT,
Kappa = 0.908, —ZHMKkE. HHCTA. HEIMCTARESERTH . HMCTARS CTHE R MBIRR -
HICTABL A R K CTE X M IRAE R LW TRk ss &l EZRN R REDHIR0% (FAFRR
N T ERCTALHT N A ERSIKT ). 38.2%- 52.9%- 85.3%, VUFSHT RS
R4 H185.6% 91.1%- 93.2%- 97.9%. ¥R EMZHIRF &R UEHMCTAR S EEHHNCTER
M BAE R N B S, HUCAEMCTABS R B BAER, BRI EMCTABE LR, IEHMCTA
Bi&. &it: HHRPIECTAB S LR H# A CT/E R M3 AL R T 81 B 48 & CTAX T ik 3 ik 18 14 58 & 1A
EWRE S .
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Abstract

Objective: To investigate the value of dual-source CTA routine scan combined with delayed scan
and reverse attenuation gradient sign of CT value in the diagnosis of chronic total occlusion of
lower extremity arteries with DSA as the gold standard. Methods: A total of 120 patients who un-
derwent dual-source CTA examination of lower extremity arteries in our hospital from January
2019 to March 2022 and underwent DSA examination within one week later were included in the
study. CTA routine scan showed that the lumen of local artery was completely unseen in all 120
patients or showed complete occlusion, delayed scan of lower extremity arteries was performed
on the above-mentioned patients, and CT values were measured to determine whether there were
signs of reverse attenuation gradient. Taking DSA as the gold standard, CTA routine scan, CTA rou-
tine scan combined with delayed scan, CTA routine scan combined with reverse attenuation gra-
dient sign of CT value, CTA routine scan combined with delayed scan and reverse attenuation gra-
dient sign of CT value were used for diagnosis. McNemar test was used to compare the detection
rate, and Kappa test was used for consistency. The specificity and diagnostic coincidence rate of
different CTA methods in the diagnosis of total arterial occlusion of lower extremity were calcu-
lated. Results: Among the 120 patients, there were 236 locations of blood vessels diagnosed as
complete occlusion by dual-source CTA routine scan, 202 locations of blood vessels were diag-
nosed as total occlusion by DSA, and 34 locations of blood vessels were diagnosed as severe steno-
sis; CTA routine scan combined with delayed scan, CTA routine scan combined with reverse at-
tenuation gradient sign of CT value, CTA routine combined with delayed scan and reverse attenua-
tion gradient sign of CT value in the diagnosis identified 223, 218 and 207 of the 236 locations of
blood vessels as completely occluded blood vessels, respectively. McNemar test results showed
that the detection rate of DSA for complete arterial occlusion was different from the detection rate
of CTA routine scan combined with delayed scan and CTA routine scan combined with reverse at-
tenuation gradient sign of CT value (P < 0.001); Kappa were 0.514 and 0.658, indicating that there
was consistency between the two diagnostic results, but the consistency was general. The detec-
tion rate of DSA for arterial occlusion was not different from the detection rate of CTA routine
combined with delayed scan and reverse attenuation gradient sign of CT value (P = 0.063), so
there was no difference in the results of the two methods. Kappa = 0.908, indicating high consis-
tency. The specificity of CTA routine scan, CTA routine scan combined with delayed scan, CTA rou-
tine scan combined with reverse attenuation gradient sign of CT value, CTA routine combined with
delayed scan and reverse attenuation gradient sign of CT value in the diagnosis of complete occlu-
sion of lower extremity arteries were 0% (Only segments diagnosed as completely occluded by
CTA routine scan were included in this study), 38.2%, 52.9%, and 85.3%. The diagnostic coinci-
dence rates of the four methods were 85.6%, 91.1%, 93.2% and 97.9%, respectively. The specific-
ity and diagnostic coincidence rate were the highest with CTA routine combined with delayed scan
and reverse attenuation gradient sign of CT value, followed by CTA routine scan combined with
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reverse attenuation gradient sign of CT value, followed by CTA routine scan combined with de-
layed scan; CTA routine scan was the lowest. Conclusion: Dual-source CTA routine scan combined
with delayed scan and reverse attenuation gradient sign of CT value can significantly improve the
diagnostic ability of CTA for chronic total occlusion of lower extremity arteries.
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1. 5|8

NI BN KA AL P ZERE SE Bk RGN W 2RI, RIS BTy, JCHA WS B
PRI e I HILE o I s 8 v ) 2R~ PO 2 TR ML 5 e oz PR 3% A6 B 0 JEUa[ 1] BRI 1ML 3 2 (Digital
Subtract Angiography, DSA)JNHIWT KBk A ZERE (1) S A e, (2B T HAFE— @ p it 5 5 & B &
SiE, WOOFAREEAR ) RO A T B [2] . AL AR TH LI Z I Al 1% (Computed Tomography Angiography,
CTAER—MILEIER A T Bealt) V2N, CTA R 2 M WS R IME, PR, Jufl. BE
BEPLSE A BB AL, H AT SO B B K I A i R R 2 T B3], 1R PR CT Bk, 1B ik5e
4 P ZE R 4 P 288 (R 200 7 ) B89 T IR T I i ko 2 DX 3 Jis oA T i BRI T, PR S AR AE IR A, (E
(X 43 W50 T PR A R 7 7 NAR S FEE[4] [5]. PO 1 58 4 P ZE 1) 1 JRC ) bk P 3 I 2 T s 56 22 P Bk
FIRAME, A5 R A BB A REAF 1 LZ T E[6].

BEARRIER Ol T Re S A2 (1) = AR AL S BURE SN A Sh K R 0 2 e o — RN RS
SR AN EE AR R NS T CT ARl fE, 3300 sk BOR 784 P 28 B AT, (HAE W L3N Ik 10T
BA R, B, £ EMEET ZE, R EAIEIRERE IR IAZE MK R, AR T HWHE
R NTE A

I PR AT I 5% 30 B Jik BH ZE VRS AR AR CT B S Il gk ik 5, RJ3 i 57 L 258 M4 738 50 i 5 s P I [ 1)
YRR AR B, AR I I i T B N CT (BRI, 1 Mz i N CT B T2 A 38 0 (— MR
NI L CT B AL, CT EIYE ML R /N 7] [8]. HEM R A M ST @2 Jm, s 3k
] 2 78 376 Sty ) ILVER 1) 9 2 7 1) BT o AR R AT LA FH Sf S5 731 B bk 5 4 P 28 R0 B FE AR A5 [9] o

AR H PR BRI CTA BEA BB 14 & CT {8 R 3B IR AE 12 W T i 30 ik 56 4 PH ZE AN 1H .
2. FREEE
2.1. —f%EH

[P 2 T 2019 4F 1 H~2022 42 3 H T-3REeAT AR CTA fa s H WM CTA H# 2 7<BH 28 5B s
XTI e AR AN RS, it 120 4, RG89 #l, Lotk 31 ], 44 43~83 X, PAIFERS 64
%o INFRE: 1) BEAREMERAT . &S0 RIS S BERESEIR, B - BEFR(ABI) <0.9; 2) 7£
CTA o J5— A N H52 DSA Ko fr; 3) B WU CTA W MRS W sh ik s 56 1% 4) B3 CTA
A8 % DSA BT RIF. FEBRbRE: A SMEMR . M EEGY; A B SR RGN ARSI
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BRI IR RIA 2.
22. ®ESHZE

2.2.1. CTA BE

K XJE CT Hl(Semens Definition Flash)#47 CTA 7. BEFME EMEMy, &5, MAAL
BRI RS, FEOGBIX EMAEE ESIK N B, 4H CT {HIAF] 150 HU B8R 5 s Bahii.
Y A ACE KRR E R % R A B 80 kv, B 140 kV, HL LA Redz i,
LA B B LRI EE 100 ml Z8 0 IE A kRS, 552 4.0 mi/s, B S DO FEDEZEEAN 40 ml
AFRER K. HEEA SR 64 mm x 0.625 mm, FHHE/E 5.0 mm, IR 0.7, EEZEHN 1.0 mm, HE
(B & 0.5 mmo.

FEIR AR : 5 — AR KIS K B ZE AL AL T ARSIk A BA b, I TG s [a] () Be S e 30 4T — ik
i, AREEF 7 1 55— kAR E s A SKBEZE A A T IE SR LA T, WIAEIR 5 FPkAT — ok Ea s,
TG FEA MR M4 2= RO

BEURE R R a6 1% 2] Syngovia TAEu, FRHXREETATH A, B WAHKRIBRERCEE, REXK
FH 2 ¥ 1H 5 % (Multi-Planar Reconstruction, MPR), 5 K% & 52 (Maximum Intensity Projection, MIP)F1%¥
FAF I (Volume Rendering, VR)H A #E4T B4 4. .

CT fHMME: DR T ME L& ERE CT MG BIUE, ERAAEEG FE CT E, WEmRR
AT A I R, BUE O B TR BB B USRS . CT EMIE B CT EME IR ¥ P 2E 2t iy
Frig, WA 10 mm, HEIE 3 S CT A, WE CT HUEE, BT CT {E A & % iz Wi R Ih
D P 2 1H

2.2.2. DSA ez

KT TT Aztis Zee DSA I i FEHL, AR 4R CTA &5 5% Seldinger $5 A28 iz % ) 4 000 BB 5 Jhk N 2%
BN AF SEE 2 MR FEKT, H & BTG 8 E ARG RE 367 mg/ml), J#% 3~7 ml/s, 4%t
ELF 15 ml, fa0UMEE @ sh ik, #EAMshik. BE N BhAK R . SRR S ko B T BB S sh ik, 20 BeAT
TR BhKIER, A R A AR R A YT BB & 3G ikt L
2.3. WA

FH 2 A7 o A 8 [ LN 5] S 0 5 2 A 5 4 P 90 A0 i B PR B A I A, 4 AN RN 8 7 F
B3GR CTA W s 58 4 P ZE IIARAE : 59 7% I R BT A7 A 22 i o0 2 7 20 AR D e e 235 8 il ey 30
I i AR G 7 78 2 o DSA AR X 31 56 4 P 2 S 73 BHL ZE VR AR BRI T bR ite . DSA 2 W fis 56 4 P ZE 11
S brifE: DSA SN AR I B I A S RUIAT LA 58 4 Fh W . DSA 12 W8 A 28 (bR . 5 sk As
75%~99%, BAE [ B G AT Mptdd o K —0F sk IR 2k N B SRR ahlik. #&AMEnRK. B
k. MEENAk. BEHET . IRETSINK. RIS AKFIHES) kS 9 B

UL DSA ARHE, 73l iH A L CTALH #L CTA BAA BB HH . M CTA BE CT B M IR AE 4 -
HOHL CTA BAA ZER 3 K CT {5 A1 I AIE G52 Wi B s ik o 4= PH ZE A S M FZ R 6 3R

24. GHERZE

KH SPSS 20.0 i it A, LA DSA 455 N2 Wi &hnifE, 705 LU L CTA. 5 CTA BEA IEIRF4 .
WM CTA BEA CT ERFIBBAER . HH CTA BAE R N CT 8 [ M Al RiEAT 2, d
McNemar 56 HLE S H 2, FFEET Kappa —EUMEREL:, P <0.05 A4 il25E X
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3. &R
3.1. FRISEAEISEH TRk RAE GRS

120 B B3 Hh &8 OGIR CTA 2 W 58 4 P ZE (0 A L 236 B, H A CTA A 1B IR H4f . I CTA
G CT AR A JRAE R 8 L CTA BA (BB FH# K CT B I 17134 JaAIE 43 F 236 BRf & i 223 B,
218 Bt 207 BrizWr Nse S ZEINE, 236 BBk DSA 20 e 4 A ZEM I v 202 B, E R A1)
M 34 Br(ILEE 1),

Table 1. Comparison of the number of segments of lower extremity arterial complete occlusion diagnosed by different di-
agnostic methods

* 1. REISHI AN TR BBk 2 AET IR

LN SEAIH%E A
HH CTA 236 0
W CTA A BB 4 223 13
HWHLCTA & 9F CT fH % M i % 218 18
WL CTA GHIERH. CT HR ISR SR 207 29
DSA 202 34

3.2. CTA #7535 TR BT £ AER H R LI

W CTA BRA IR B CTA B CT E RIS IRAE R  H#H CTA BLA B4 M CT {6 1A
HIRAER S DSA HH, A McNemar £ LB H %, IF#E4T Kappa —BUMEA R (W% 2~4).

McNemar 56 245 5 7R, DSA (bR i) T2k 56 42 P ZE 5 0 e H 22 5 5 CTA BEG 1EB 4
WL CTA BLA CT B R IAEIRAE R RS H R AFEZ (P < 0.001), A YCNFFI 7 A 50 45 RAFAEZE 5
Kappa 73779 0.514. 0.658, #&/~MFIZWr4h RAEAE—8ME, {H2& Kappa ££ 0.4~0.75 JulHE iy, —&E—
Mo DSA (SARE)N T Bk A1 ZE S B A H R 58 B CTA BEA EIR H14 K CT (B R A B I AE R 4G HH 2R
AFAEZE (P =0.063), AN AWM ITER IS5 R AFFAAEZ T . Kappa = 0.908, $&m i T7 kiS4l RAr
E—PE, H Kappa>0.8, —#EHE.

Table 2. Comparison of CTA routine scan combined with delayed scan and DSA
2. BH CTA RAEIRIIMES DSA Xtk

DSA

W CTA BEE IR e T s &t P Kappa B
SE4 A2 202 21 223 <0.001 0.514
s 0 13 13

&t 202 34 236

Table 3. Comparison of CTA routine scan combined with the reverse attenuation gradient sign of CT value and DSA

3. B CTA S CT EREIERIER S DSA sttt

W CTA BEE CT {8 R M IRAE 5 Y DoA T At P Kappa {&
SEAT I 2E 202 16 218 <0.001 0.658
A 0 18 18
&t 202 34 236
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Table 4. Comparison of CTA routine scan combined with delayed scan and reverse attenuation gradient sign of CT value and DSA

4. B CTA BRAEIRAMK CT ER [EIERHIESR S DSA Xftt

HHL CTA WA BB 3# . CT A ) 3B IR AE 5 - DA &t P Kappa {8
FTEAME  HEERE
56 4 [ % 202 5 207 0.063 0.908
W 0 29 29
&t 202 34 236

3.3. CTA A EISH 75 A ST PRk £AENSERYE . SEHFSE!ERS)

W CTA BEA IR & CT ERAEBIRAE R # I CTA B CT ER FBIRAF R ## CTA Bt
EIEIRHFE . H CTA X B3Ik 5¢ 4 P ZE12 Wi (1045 571 23 91 & 85.3% 52.9%- 38.2%. 0% (EIAH 5T
HYINTHEE R CTA 2Wi e 2 AR KB, WU T NS & 2550002 97.9% 93.2%-
91.1%- 85.6%. ZWiHEEIERISW A& 2 LLH L CTA BeS B A CT {4/ i i AE % s, Hak
NI CTA BRA R IMIEIRAE S, FH IO CTA BRA IR 34, DLW CTA &ik.

Table 5. The specificity and diagnostic coincidence rate of different diagnostic methods of CTA in the diagnosis of total oc-
clusion of lower extremity arteries

%% 5. CTA ARG ISH TG ks £ AENF R RISEHFFa R

121 IWrEaN R WG R
L CTA 0 85.6%
HHL CTA B IR 4 38.2% 91.1%
WL CTA BEE CT R M IS IAIE S 52.9% 93.2%
W CTA WA LB A5 K CT R B AL R 85.3% 97.9%

4. it
4.1. BErgH TEIBAZENE BRGF S EEHE

N 5 B ik A 4k 141 ZE JiE (Arteriosclerosis Obliteran, ASO) [ 12 W7 3= % 4K 52 Il PR SE IR BRI 45 £
(Ankle-Brachial Index, ABI) M fAA8 =K 25 o 5215 A 1 - BEALHE 8 7 A 2 L TSI 2 3l ki 5% (Computed
Tomographic Angiography, CTA). 34/ I 1% 5 (Magnetic Resonance Angiography, MRA) A& ik 5 IfiL
 1& 7% (Digital Subtraction Angiography, DSA). 2l ASO #FHf & BA Tl 8. L shas. K.
AT AF A A, R I PR 0 A 1 S R VR [ 10] 0 R 75 R 7 45 SR B T A S A % SR A UK
S, PN 2 3 —E Rl BEE CT MEHoRIKRE, BfdEmi. BURS#stmm &2 M E Lk
PREEAR IR FAE CTA 7E 7 Ja Bl 93 22 77 1h S8 AR, — R RIS i 4=, [w) i) 5efs )
R A R A FI B A% [11]. MRA W2 H AT H 2w, a7 BLE R 3 Bk A6 P 28 KR A7 2 Bk A%
FEEE, HAR MRA 25 RPERERE, RoMaER B, HE A& E R NG SRR 5T 1 825 IR
T MRA TEIGIR ERISIH[12]. DSA Z12Wr N MRS “ Ehrifk” , A B R E g 2585
HE71, RERWLMLETEA MBS R[13]: T HASZ SRR AL REH T8, BB 15 M s M55 Jis A s AR e A
BUPHZEMIARRE . YO 16 DL S B 4N A 0 S IS 0L, FRIEAT A NIRIT AP TS {2 DSA J& T-H G vEAs
B, FERAEPEHBLTE . i M P 2E . g AL AR . SR 2 FLEE IE RORE IR, g 2 e
. 1 H DSA J&T =48, MECAAERRUPAL &0 70 O PEBRAE B AR, AN BRAR L (1) WL 8% I A BE DR HLIE
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LI s A R 1
4.2. BH CTA SH FRBIBKAZER R

WAL CTA K 20 A IR T RS BRI 18 A B AACRRAIE , B AR EAT SRS, HE MRS
TiNE VAR AL MU PR AR RERE . AR VE . A REPEHLIE R, NIRIRIERRIT TS PRI BUR R
RMEA R WEEMARYE. CTA RAMAM=4EEEEOR, HHK CT HEHARMWHA MPR. MIP Al VR.
MPR F& 75 78 Jz W ) B (R S Ak Ry, T 3R AR SR AR RO AL —4E R, RSP HAE AR 1)
UL, RER A A AR RVE B S [l 45 M B i s« MIP B IRIR KB T DSA M IE S RCR, Al i M
TR IfE BT PR, RELE SR ik A B P 28 1 [N SRR BB EERIAS 1L . VR BE 360°JiEHe, EIRSLIK
o, RO RS S RSCR, RERONRE LR U BRI 14]. 2RI, W CTA leaEdmAa —
SEMIS S, SIAKBEACIR AR O ™ HI 8 PR A 3 Oz i L I 22 1, of LU SR B AR, S B0 I
BERPER R HEKE ER e 2, (R I A AU, CTA 5isWihse 2 2E, M DSA
WA B, CTA Hifili 1A R AEFE (I ITAL 1),

4.3. BH CTA HERFAHRHNENX

AN 8 T T TSl KR AL PR ZE0E 1) 43 AN [B) T AE R Sl Bk VR PR i 2 R AR Z 5%, #E CT
P EER TR R, TR DO A TR R B . A AFRIEES . Ol a8 K i A8 i) 7™ B2
FEUEE INE B KR RSB 1 22 57 - Fleischmann 5515143 5176 B2 =5 30 ik A JE 20 koK 47 5] )2 sh 25 1 o,
X B Fontaine 1Tb 85 3% 1 =5 3 ik A VAR ok B 18] 4 14~32 s, HE BN bk A U5 3@ i i (8] & 20~48 s, Fontaine
L. IV A I8 2 Kk R Ve R I I TR)A 14~26 s, BB IIK V) U E i 1) 18] R 22~46 so 1] LI IR R 3
JOK R A, P ZEE AN 7] 23 A B8 28 1 B U ) VR A TR T2 B S, HAMERZ A 22 k. Rih—
I A B XS LRI IR RS T CT AL, BRIk EoR 58 4 2 B, (HAER
MK SR, Wik, f£—RMEHT ZHE, e amrRIgEFRmENIIKER, 7
TR A2 A2 75 O e 4 P ZE (LB 2).

44. CT EREZBBERHBEXEASE

I B ik P A A A2 i A P 1 FROGS EETRUSE TR B, T S ARG PR T 8 A P 2 0 A5 S L A
SEIATEX LA R, )5 ka5 — NMEER T CT A3 7 & WSRO L 4,
P S E Ao LA LA PR ST 00 3841 I T G2 00 3, e 24 S 3058 4 M BE B ozt N 1) CT B & T3 ¥ CTAH
Bl CT {ERIFEBMALR[16]. £ CT ML &5 R A B 1A SEEES FEAL AT LASE A e s bk 58 45 5 Yk 4 P %
[17], Fe4=PZERIZIIKAFAE CT B A IRAE R (LI B 3), k4= ZE MBI IK A IE 1) ko

S A MIZEAL A AT S0 1 50T DS IR A 5, AT A L 28 FS 5 7 o B 422 P PR 4 M S UL,
AL % OHL 28 P AR5 i ML AL T PR T ILIAE » R D B Ak — Hof I [ S Ok o

4.5. B CTA BKEERAME CT EREHENENX

LA DSA Jysebrik, CTA ke foRt & A E R B kiZ Wb se e 28, A PR R = 0, v
A7 (4 JE B P BE A T IR s oz i TR AR/, U B SOAAAE S R BB, o0l AR A P PR ) R D A REAE
CTA EWIffE R, 59— NEERIEHENE, N AIEEAEN B, SRS H e
2. B CTA FHMIC A SR 40 [ CT M S FIBR 5L HEN 5 B 45 B ik 58 4= P ZE AN L EERR A, CTA HML
FHIZ N 236 B N E e AZE, @ik H M CTA B IR X CT B RIFBERAER, Wl H I+ 29
B NEE SRR, JEARE M, PRERE T CTA BHiE MR FM CTA BEEEEAH
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Lo CTAERIFBEIRAL S, K tmf s 2 Ms, mH vtk s, BFEZE, &% ) DSA f& ] g
PRI RIE -

5. &t

1) R e fik 58 4= T ZE S W BRE S AR RNZ AT 6 3 DU CT A A SR 34 A CT B A& IRAE B

HNEE, HOVE I CTA BRE R SR, IO E I CTA G IR 4

2) W CTA B SEIR A CT A8 13138 IR AL R AT W] 3 vy CTA X T IR s ik 58 & P ZE 2 Wi e 77
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Figure S1. Dual-source CTA and DSA examination case images
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Figure S2. Dual-source CTA routine scan, delayed scan and DSA examination case im-

ages
MIE 2. JUR CTA EMAHE . LIRS DSA BEHFHIES

Wi PR = 73 Ji

DOI: 10.12677/acm.2022.12101403 9729


https://doi.org/10.12677/acm.2022.12101403

7355, X HE

3B

BT, 56 %, B A: CTA-MIP Bl A M ahikoe 4 2E, B 2E AL i b
Bl CT E 2RI EEARAL, PN AL JA B WA SR 3R B 1 B: DSA ik
AT e Bk e A P 26, TR Bl KB O SCAR AT Ao

Figure S3. Dual-source CTA and DSA examination case images
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