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Clinical significance of one-stop cardio-cerebrovascular CTA scanning mode of low-tube voltage
combined with ASiR-V algorithm
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Abstract: Objective To investigate the value of one-stop cardio-cerebrovascular CT angiography (CTA) scanning mode of low-
tube voltage combined with ASiR-V algorithm in the evaluation of cardiovascular and cerebrovascular diseases caused by
atherosclerosis. Methods A retrospective analysis was conducted on 120 patients who needed screening for cardiovascular and
cerebrovascular diseases. According to different scanning methods, the patients were divided into 3 groups, with 40 patients in
each group. Low-dose one-stop cardio-cerebrovascular CTA scanning mode (80 kV, automatic milliamperage, 40%ASIR-V
preposition, 50%ASIR-V postposition) was adopted in group A, conventional-dose coronary CTA scanning mode (100 kV, 550
mA) in group B, and conventional-dose head and neck CTA scanning mode (100 kV, 500 mA) in group C. The radiation dose and
contrast agent dosage were compared among 3 groups of scanning modes, and the obtained images were evaluated subjectively
and objectively. Results The effective radiation dose of one-stop cardio-cerebrovascular CTA scanning mode of low tube voltage
combined with ASiR-V algorithm was (1.36+0.66) mSyv, and the radiation dose was (2.31+0.75) mSv in group B and (1.12+0.04)
mSy in group C. The effective radiation dose in group A was significantly lower than the sum of group B and group C (P<0.05).

There was no statistical significance between group A and group B in the CT number of LAD proximal end, LCX proximal
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end and RCA proximal end, SD, CNR, and the subjective score of CTA image quality (P>0.05). The CT number and subjective

score of image quality in group A were close to those in group C (P>0.05), but there were significant differences in SD and

CNR between group A and group C (P<0.05). Conclusion The low-dose one-stop head and neck coronary angiography scanning

mode ensures that the image quality meets the requirements, and it can be used to comprehensively evaluate the cardiovascular

and cerebro vascular diseases caused by atherosclerosis.
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1.1 —fg&ER

W 2021 4E7 F 1 H~20224F 6 H 31 H 22 M 2446
BRI R R A B i B T 0 i CTA i A 454514 120
191 £ GORE  XPEAE HEA T RN 3BT . M ARRUE : R I
PREE A=W\ BB HA STk AR Ak 1T 8 5 35000 10 1 457
PRIR A fE AT o HEBRBRUE AT 3 3k 3050 ok B ek
BN GRS IRIE R T s BRI XA 4%
RO TR W g A 1915 R 341, B2 40 Ao A
2R L RS, & ASIR-V A —3fizU O IR L CTA
A, Ho 5 28 4 4 12 4] SFIAF R (58.443.2) 4,

SFHIBMI(23.40+2.14) kg/m’; B 41K Sk 350 ik CTA
FIlEL, Hoh 5 24 1) 4 164, FH4FE 5 (56.7+4.1) %7,
SEHIBMI (24.10+2.59) kg/m?; C 41N H LIRSk CTA
FlE, Ho 5 27 1) 4 13 ), P43 (59.6+3.2) %7,
SEHIBMI(24.56+3.25) kg/m?, 3 4 ERF AR AR BMI
Ty S ¥ TG T E X (P>0.05)

1.2 CTH#M T %

KI5 R84 GE 23 H] Revolution 256 J2I2ECT,
fdiH GE AWA.7 T ARl #EA TGS AL 31 ; 5535 4 U kp
B ATATMRFIK 20, 25 TR BEA 370 mg/mL Y Al 27
JHT LU Dk S o A R A Sl A ok A 44

AL FRE PO TR 28 S W fiok & 14 R
B 65 HU, Wi %2 =7 <48 4 X2 T I8 £ sh kAt , A
Bl & 5 Fe it A7 s R 2l ik CTA #li43 , (aIB& 1.6 s Bk B
VI 47 3k 5120 ik CTA SR g 44, — i NBC A 494
s, HpmRshk CTA HIE S E R 80 kV,
B HL LR BB R 2 (400~550 mA) , MR FE KL 21, A
40%ASIR-V B %, J5 B 50%ASIR-V & 1k, 6k 3h ik
R4 £ K (Snapshot Freeze, SSF) , 121 0.992. 1, )2 1]
H A2 R4 0.625 mm; Sk #Fish ik CTA HA S H &
HL R 80 kV, 5 HL it 2 BE I 45 (400~550 mA ) , W 7 45
4, HIE 40%ASIR-V H % | J5 B 50%ASiR-V Hik,
JRIE 0.992: 1, )2 I EEAIZ R4 0.625 mm. B 41 - F{il]
FRE LA E P, A R 100 KV, B HLIE 550 mA,
a RS R 21, R B 0%ASIR-V &L, 5 & 0%ASIR-VE
%0885 0.992: 1, 2 EM)ZRIFEN 0.625 mm, CHL:
TR 28 B B RN, 457 R 100 KV, A5 HELIE 500 mA,
I FE K 4, BB 0%ASIR-V A, 5 B 0%ASIiR-V A
2, BREE 0.992:1, 2 JEFIZEFE S 0.625 mm.

1.3 WZRIEHR

1.3.1 BRESFENEZFFE hEHEKMEA
B H i CT 25 B30 & 45 20 (CT Volume Dose Index,
CTDIvol ) . ] & & J 3k B (Dose Length Product,
DLP) , I35 Hh A7 24 5 1) i (Effective Dose, ED)=
kxDLP, {586 k{5~ 0.003 1 mSv/(mGy-cm) ™, 3k
U kAE M 0.014 mSv/(mGy-cm)" 7155 LAY
T 2500 A shid k.
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(Left Anterior Descending, LAD )T Vi A7 AL iE 57 (Left
Circumflex, LCX) it ¥y 47 76 tK 2 ik (Right Coronary
Artery, RCA )3T 3t 2] 1] [ J2 JE % B X (ROD) , TR /)N
o4 3 mm?, ROTBEFFREFF I A RE 25 Ak 552 i ) 5t 45
(IR, 3 S0 it P35 CTAE, I S AR 4R 1 R 2 1
Y CTEL, 3 AU O A D 122 ; Rl i LAD it
i 7 J2 T A B B I 117 RO, THT AR 3 mn”, IS iR 15 49 CT
{H 5 FRUER 2 (Standard Deviation, SD){H , 3145 ROI
AT EEIEERS F (Contrast to Noise Ratio, CNR) , ATGCH
CNR=[ CT {8 55-CT {H sy 1/SD i«

SRS : 73 e E B — M A SR S IR &S R

g v S Jpk 3 v 2 B RO, T AR R /Ny 3 mm?, ) 61~ 3
CT &, M FEAHAR 1T 2 1 -F-45 CTAE, 3 A B %
DA 22 - HAESUS S IR 4G ¥R R B 208 ROI,
T3 mm?, MRS CT -5 SDAE, THAHRN CNR,
CNR=[CT {Eéﬁ‘lﬁijﬂ&'CT ﬁmﬁzﬂ J/sD g o

133 EGEVITEN REES T I EIEREZE AWAT
AR, 70l 244 54 DL T AR50 0 o BB Uil
TAERCH 12 5% &R 3l ik CTA Sk S 3h ik CTA K
AT FEITES3 , B IANGE— B R R 3k B — B 46
PR 4550 WAk 1,

F1 CTA BGEIIEMIRE

Table 1 CTA image subjective evaluation criteria

Ly PG S5 (EIE T V153
1 it A5 RN ORI AR B W] JUENEE RS
2 ifp E 2T RSO, AULIEAR ] HEWRE IS
3 PNy e R TN W IR R TN U D8 i bt R T O XU R IS 2] LTSN
4 iR RS R 20 T BB A 0 LU B, ORI B BiEE  ZWiRE

1.4 GitFESR

i SPSS24.0 K AT Geit2¢ o . T Bk
K FHBPE AR E 220 , 48] LAt A 5 S5 90 ek}
K (%) 38 , 4L 4R Mann-Whitney £ 55
PR 57 W58 35 % R 2 W43 19— 350M R Kappa 46
5, P<0.05 Fn 2F BHA G L.

2.1 BHFIERMLLFIFE

A 21 ED i } (1.36+0.66) mSv, X H 5524 4y
(63.104+2.43) mL; B4] ED {4 (2.3120.75) mSv, X kb
FIPER R (56.85+4.53) mL;CZHED{E M (1.12£0.04) mSv,
X 2R (54.32+3.80) mL., A ZHAY CTDIvol
DLP .ED KXt LI &5 B .C AL LI A Gui 2425
5(P<0.05) , Horf A4IARGHE B .C LA RGTE 2
> T 60%, WL 2.,

2 FREHEHFERS TSR (v
Table 2 Comparison of radiation dose and contrast agent

dosage among different groups (Mean+SD)

Bzt A# B4 CH4l

CTDIvol/mGy 8.9940.09  11.53+0.23  12.02+0.37
DLP/mGy-cm  263.10£9.71 152.37+8.10 289.97+5.62
ED /mSV 1.36£0.66  2.31x0.75  1.12£0.04
XPEEFI I E/mL 63.10£2.43  56.85+4.53  54.3243.80

2.2 BBREZWIEN,
22.1 AA5BABBIKRENEKCTA EMIFMELE A4
5 BALBA IR SNIK) 3 K F5r 3 CT YR ES W2
Ko A4l B4 LAD i . LCX 3 \RCA I3 ) CT
22 TG 27 L (P>0.05) ,A4H 5 B4 SDE 5
CNRIEZ F TG T2 8 X (P>0.05), WK 3,
222 ABE CAB LBk CTA BER B R EM L
i A5 C 4B LU B k) 8 8h kR iR Es K
il vh B Jok i v Ak ) CT H YA B2 Wb, AZHS C
20 395 B0 kB B R v Bl kO v Ak 1Y) CT (B 25 5+
¥ XG53 X (P>0.05) , A4l 5 CHRSDHS
CNRE¥A S22 L (P<0.05), W3 4.
2.3 BBREEWIEN,
23.1 AAE5BAEBRK Bk CTA BREMIEM LR
ARSIk CTA BUR BT WP I T B4, 25
SRGT2AE L (P>0.05), £ 5. A EG = RAL
T B, AAREISHT, PRI RER L2 Wi ER (&
la.b, ¥l 2a~f) . PILLREEES M PFA — B R4S, Kappa
{4 0.837(P<0.01)
232 AAE CAELINEKk CTA BE&ENW TS L
ALK Sk CTA BUE T IT ML F C4l, 2 7 L%
P L (P>0.05), L 6. AR & BT C
A ERFZNIZ W, W USRI RE T R 12 B oK (1A
la.c,®3) . PIADULEE [ PF A — B 3L 4F , Kappa
B4 0.749(P<0.01)
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Table 3 Comparison of objective evaluation of coronary CTA in different groups (Mean+SD)

Z0%] LADCT{H(HU) LCXCT{i/HU RCA CT{H/HU SD/HU CNR
A% 511.45+5.01 483.23+5.87 475.63+4.32 232842.16  15.10£1.95
B4l 513.53+4.36 485.33+4.07 477.08+3.55 22.5342.05  15.83+1.69
tfi -1.977 -1.860 -1.641 1.593 -1.778
P{H 0.052 0.067 0.105 0.115 0.079

=4 TEERH B KTFNIK CTA BIREIIFN LB (7 +5)

Table 4 Comparison of objective evaluation of head and neck CTA images in different groups (Mean+SD)

2H 5 HUA BB 4R F CT {/HU A HR B K o C T {E/HU SD/HU CNR
A4 436.68+4.93 377.53+3.83 16.60£2.39  25.03+3.33
cH4 438.48+4.15 378.9842.91 1435£1.99  26.65+3.85
i -1.766 -1.906 4.567 -2.019
P{E 0.081 0.061 <0.001 0.047

5 TRIARE BRI CTA EMIFMNELER[51(%)]

Table 5 Comparison of subjective evaluation of coronary CTA in different groups[ cases (%)]

I = P40
20 51
04y 143 243 343 45 Z P&
A4 (n=40) 0(0) 0(0) 0(0) 12(30)  28(70)
419 <0.001
B4 (n=40) 0(0) 0(0) 0(0) 8(20) 32(80)

El1 FARFAMENERZE VRE
Figure 1 Reconstructed VR images with different scanning modes
a s O — 52U VR B, 2060 Sk 3B ik CTA 3 (4 R 5 R 8k CTA ; W43 553 5b:
FUR i AR Sl K CTA (¥ VR B, EWT43 553 s ¢ W LR i K U8l ik CTA (1 VR ], 20T43 543

2 FEFHERK TR IR kR KT ERF (MIP)XTEEE
Figure 2 Comparison of maximum intensity projection (MIP) maps of coronary artery under different scanning modes
a MR HUEIR G ASIR-V 5175 — vl 204 LAD B9 MIP €] 5 b 5 ML 4748 LAD B MIP [ 5 ¢ AR HLUTRIR & ASIR-V 535 — ol 20 LCX /Y
MIP [&] 5 d - i HU) B LCX 1 MIP 18] 5 e AR HL R IR 5 ASIR-V 550k — i 3 1l RCA 19 MIP &1 5 £ 3 LA 1 49 4 RCA 1 MIP 8] (5] a~f i
PSR T B RS % Le BE AR s, TR SRR B
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Table 6 Comparison of subjective evaluation of head and neck CTA in different groups [ cases (%)]

I 43
21531
04y 14 24y 34% 4% VA Pl
A4 (n=40) 0(0) 0(0) 0(0) 10(25) 30(75)
3.25 <0.001
C4 (n=40) 0(0) 0(0) 0(0) 6(15) 34(85)

Figure 3 Comparison of carotid artery MIP images under different scanning modes
a: (IR HL RIS ASIR-V 80— U A5 5T P9 10045 A9 ML [ 5 b 5 RIS 40 6 D 250 P 1757 9 MLLP 8T 5 ¢ AR Hi I ASIR-V B —
3ty AT 20 350 P4 1A MITP ] 5 L RS e A 40 2 A0 352 P9 10 35 1) MIIP &L 5 I ~ 359 ) S R A0 0 48, X LU BB 5 s, AR AN B ik

Sk kR (b8 237 [ Sk 908 K AN et bR 20 ik ] el
e kISR FNTEEAR S K AR A T B B
B (DSA) (2 E- i (US) FICT A 152 (CTA)
AT RS T DSA B M AR R R XU AN
ARSI AT, CTA © BCH I RPEAS 2 bk ok B s AL o5
AT EE T i AR el R Sl kA sk 35 20 ik CTA 1943
77 O FRPRHEA T 2 AT AR (ARG A e A, %o
I 1) e 4 LA S 00 2 R B R

Bifi 75 CT 125 B {2 1y PR 8 Ji |, 45 P s i 8 1o
Ui CT 4 7 FH o i 100 65 P TPty 3ty =200 ik .
B CTA K B2 48 B 1 583 (%) 4G A B B) F0O%E L 551
S ) R RAE O SR CT IR 5 ) o AT
“C— b RO MK B PR AT CTA SR T A7 HERFSE , BUJR
CT A BE T, A S 300 S A P AT, (B Tt %
<75 W /min, £ Tl Z 5 H FLO AU 500 B R VR )
FHREARUE AR BNk CTA i G i, 28 7 v 4k
K FHl Revolution CT f# e 70 % T 200y S it i
Z A, SCEE A iR R TR O BB A CTA L Hi%
WF5E o I RIS B TR 45 & ASIR-V 578 — vl
2 G ER A 4 B AT A T

A5 5 FH D A48 I 2% Revolution CT AR H
JEERAG ASIR-V Bk g4 7 — 3 200 1l 1L 48 CTA 46 4x
RS BB A T 32 B S 590 X b )R e R — 3l =R
HHEMMEG R, SR P RASCANCNR 25
A Gt 2E R X, AT AR T T S P S 3

ABIF 5T AR A RIS ASIR-V B« — 25 270
G 0L CTA 453408 X8 b 700 et FH A B 41 4 S X6 B )
Ik D 50%, “— 3 2070 il IS CTA 49 #5385k
SR AR 60%; A 5 BAL A5 CALM 30
PO B8 O B 25 57, PR S L 80 kv
PEAT— 3l 0 I 1ML CTA F13 , [ 45 4 40% i &
ASIR-V 53k 3k — 25 [ I 5 99 500 £ DL M2 50% J5 &
ASIR-V B ZEARIEEMG T . YRR 80 kV, X 4k
AT PR AR, T 2 ik B B kR Ak R RCR £ T
U i ASIR-V SRS = AR XY
PRABIAY 1 AR Py A AR H R 7 A A il AR i AR
) 1) 2H 21 %8 B2 RN R B, A Bl B AR mA(E , 7EPRIE
PG5 o 1) [R) B AR S ) >, ASIR-V B7A A dE
Al B ASIR-V 5 3k Fl J5 & ASIiR-V 8 3£ 6 &
ASIR-V 553k 38 £ A [R] A 7K F- ok 98 48 CTA K A 1
L A DA GA B R A H R R R H R R
ASIR-V 5938 15 A 7] 5 EA KPR R AR TS A 1]
G | ot PR T e, DR AR IF 9% SR PR AS L PR 45
B HTE 40%ASIR-V BE A T LS 50ASIR-V
SRR AT Ak 38 P 5 o S O gt AR A S 5] ¥ [F)
IHRAIE R B i, 15 ASIR-V 33 R 458K B I PR
SEHMMA -

25 ik (R LRSS A ASIR-V Bk — 07
O i Il 45 CTA R XA ORI R T AT 32 1
WD T RS A A LR T AR S, R — A
B R AL TE A R A BT T B, AN AT D A T A RK
PEM 3k 200 80 ik 5 e R 20 Ik 1 o8 A i A A R e HL o6
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