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Effects of CARE KV on CTA Image Quality
and Radiation Dose of Triple Examination
in the Diagnosis of Acute Chest Pain*

JIANG Wen-long', WANG Shuai®, WU Zhi-bin®, ZHANG Wei-qi*, YANG Yi?, LI Xiao-shi®".
1.Department of Radiology Xiling hospital, Xi’an 710032, Shaanxi Province, China
2.Department of Radiology DaXing hospital. Xi’an 710016, Shaanxi Province, China

ABSTRACT

Objective To explore the effect of CARE KV on image quality and radiation dose in the CTA triple
examination in the diagnosis of acute chest pain, and to explore the application of low radiation
dose in one-stop CTA examination of chest pain triad. Methods A total of 90 patients suspected of
having acute coronary syndrome, pulmonary embolism or aortic dissection due to chest pain in the
emergency department or outpatient department of our hospital from February 2020 to October
2021 were collected. All patients underwent chest pain triad computed tomography angiography
(CTA). Among them, 45 patients were scanned by the CARE KV technique, and were grouped as group
A; the remaining 45 patients were scanned by conventional tube voltage (100Kvb) plus automatic
tube current technology, and were grouped as group B. Subjective image quality evaluation was
performed on coronary artery, pulmonary artery and aorta of all patients, and the radiation dose value
of all patients was recorded and calculated; Results There were 785 segments of coronary arteries
in group A (25 segments were not included in the statistics), and there were 783 segments in group
B (27 segments were not included in the statistics). The subjective image quality of the coronary
arteries in the two groups was 776 segments (98.85) in grades 1-3, respectively. %) and 779 segments
(99.48%), with no significant difference (P>0.05); each of the two groups had 1395 segments (495
central segments and 900 peripheral segments), and group A had 1358 segments in grades 1-2 ( There
were 100% of the central 495 segments and 95.89% of the peripheral 863 segments), and there were
1367 segments in the 1-2 grades (100% of the central 495 segments and 96.89% of the peripheral
872 segments) in group B, and there was no significant difference (P>0.05); There were 135 segments
in the aorta, and the evaluation of the aorta in the two groups were all in grades 1-2; the overall
radiation dose statistics of group A was significantly lower than that of group B, and the difference was
statistically significant (P<0.05). Conclusion Using CARE KV and automatic tube current technology for
low-dose chest pain triad CTA scan, the image quality can meet the diagnostic needs of patients with
acute chest pain, and the radiation dose can be significantly reduced.

Keywords: Tomography,; X-ray Computed Tomography; Thest Pain Triad; Pulmonary Embolism; Aortic
Dissection; Acute Coronary Syndrome
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2R 2(1.48%) 4(2.96%) 0.679  0.4098
3% 0(0) 0(0) / /
1-24%  135(100%)  135(100%) / /
&5 EHIHBSE R (n=45)
AR BA t P

CTDIvol 13.39%0.77LmGy 19.62+2.12LmGy 18.529 <0.0001
DLP 299.30%£21.33mGycm 361.10+30.68mGycm 11.095 <0.0001
ED 4.18%+0.20mSv 5.0541+0.30mSv 16.178 <0.0001

33t

B9 = BErRRI = FhEERACS. PE. ADMEARSHEEER, &
a2 EHEAEIR SRR, MEREREhEAE—HE,
EESE&¥H, ACS. PE. ADMICTARHEARSHIEHREN, R
B {TRRRTIRk. S ERIBKIICTARE, FMEDREE ATaT
8, HiEHEth SRR IRNERE, FESHHENCT
BARNSHE, (SEOET— R EEIAMERI= N EHICTA,

AAREANS ZRICECTHEICARE KV EEE RS Bk
BER, ZEATTUREMENREFEIIMEESEE, KIET
(GBI R B R AT & H80kV. 100kVFI120kV=Fhis BB EiE
R TEBRRNGEREST S, HEEMAENMEENTE
CTDIVOlfEFIDLP{E, EZ&CARE Dose 4DEBIBETRABM
hBRENSHESSHERERILE™,

ARTHA. BRATESIRGIBK. FEhEkAEohBxEIGHE
HERYERZUER, ENEL~E2, A. BADRIIKCTAEE




H1A~@IF A%, 35,

BEH R ISFRIS BT R SR LL 51551 798.85%F199.48%.  1ETBIRTNRK
EgHRETD, AFWANAREH#TT ORRE, HHRARGRS
WIRE, RIE (EREIN) WRE, HETRGRENZTMENL
WRINE, NOEEERT/INFT5bpmiIBENA, TrERMRLAR
FRIfER, DEATEFISbpmANEisE BN HTIE ZBATH
3%, MSEREIFME BRI TR IREIRE S B9, BB
BB SRR S R B AR A R S HIBEMRE, 1EEMACARE KV&
CARE Dose 4Di#{TES RN R4S EWE BT hEtbaRRm ",
EEEMTIH, SHIOVERE R EERAN B E#E—F R,
TOE AT RN B = ShBK RGN, R SR AR BRI B E Bk
WEGRRELIEESRIRFRIZETESR, MR G R\
£76, AD$95.89%; BLAN96.89%, SRERENBKEIERAM, 4h
B ERA BN EGREEEHR), BAKSEEEEE
95, 7EBZAT, {XFF2T CARE Dose ADERBIETRA, MEHE
WEH (ERLN) HEML00ky, TABKEECARE KVEAR, 456
BERE 1B EEHEE 80KV, 206HIEEN100V, MEIRIEE
F120kV, TIEEBFMAANEhEE, BEEMFIERE, BAKY
TR FIE EDFRRITALAIAE] T 17.29%((BLEED-ALHED) /B4

A
m

ED), EIAILAEH, CARE KVEAR LRI D EIG &R
AT, RSESHNESFERNE, BENSAERGEERS.

FHRRNBEY, HESKORER), £H0flEEHEMm
BT RWEHRTNEGL, RGN AT,
HREWME RN T EMITO TS, SE#TEMEEN
2, CARE KV5CARE Dose 4AD/EEEARNIAT EE %2R ECTA
ARMIEEEF E AR ST, RERIMEXHAR"", CARE
KVIE# 1T R BB AR & AT LB 29 —BMIE S e & R B & 1
g™, TR T, BAXWCARE KV AN FHIE=
B B E AR S s — SRt

34
RZFICARE KV5CARE Dose 4D#H{ TR &M% = BXAECTAR
i, ALEAEMEGRENRT, EERRTENNE, &

CHINESE JOURNAL OF CT AND MRI, APR. 2023, Vol.21, No.04 Total No.162

R-PDA 234(73 bpm, 73 % D)
e

Lie

59%, W66~ 699K/, BMI23. Sikg/m’, M. AMATCTARE. RSBk M5 Bk B £ sh Ik %
W%, BHREWFETEN: 1% HiA: @RERESR; EI1B: gk MR XAEERY; EHIC: dRAKCPRE%; B
1D: Fh. HEZBVRE; E1B: Jish BkVRE; EF: Bsh kR A% ER Y E. E2A~E2F B4, 2, 612, %71~ T3K/45,
BMI20. 96kg/m’, R, WBATCTAMR AR, AR 20 B Al P8 2 TBCRR AR . A28 Bk R M £ 28 Bk ok e, B 0L & 37 1
AR E IR, Bt k2%, oA IR SHARVRE G E2B: Tkl A% B, E2C: WK BCPREG; E
: . EFFKVRE; E2E: s RVRE; E2F: ok kR ok R R AL

BEIRKRFRA.
253

[1]Ayaram D,Bellolio M F,Murad MH,et al.Triple rule-out computed tomographic angiography
for chest pain:A diagnostic systematic review and meta—analysis. Acad Emerg Med. 2013
Sep; 20(9): 861-71.

RV EA, A8, R ] B ot B = BAE B3 — 3k XCTH 3 R & 6y vl 1] SR E 1%
247K, 2021, 22 (06) : 604-607.

(323, T3, RA4E. M = BREREOR IR R OME ], AR5 EF R, 2021, 5(3): 53-54.

4170 & £. 247 5 ACE Revolution CTHYREIRE MM = BRCT 4 & ¥ (CTA) 4946 x4 &5 B 40 4
TR WA [3]. UK L 455, 2020, 29 (09): 1699-1700+1718.

15 T AR = BRAECTE 2B 08 b B At 42 ] (0], T RE 24, 2021, 42 06) : 18-20.

(5113, k4. R Bk B L = BXCT U 4 3 8% % &30 B 3 M A 0 0 W BB 20047 101 SRR il
i A 7 47, 2021, 29 (S1) : 204-206.

6] Rk Bl = BRAT % RS CTAR B BOR & SR ). o SR it 2 20, 2021, 5501 12-18.

[7]Writing Committee Members,Lawton J S,Tamis-Holland JE, Bangalore S. 2021 ACC/AHA/SCAI
Guideline for Coronary Artery Revascularization:A Report of the American College of
Cardiology/American Heart Association Joint Committee on Clinical Practice Guidelines. J Am
Coll Cardiol. 2021 Dec 7:S0735-1097(21) 06158-1.

[8]Mircioiu C,Atkinson J.A Comparison of Parametric and Non-Parametric Methods Applied to a
Likert Scale.Pharmacy (Basel). 2017 May 10;5(2): 26.

[9]1Zhou C,Chan H P,Sahiner B,et al.Automatic multiscale enhancement and segmentation of
pulmonary vessels in CT pulmonary angiography images for CAD applications. Med Phys. 2007
Dec; 34 (12): 4567-77.

1015884, THT, FEM, F. Z 2K E T FlDeBakey 2 AL B 47 3 Bl IRAFAE B4 L], F EIE 2
A,2020,10(18): 164-167.

[I1] KER R, BN, T F 3. (kA A 3 0 B A o 8 o MRS Bl SR R [0 o (B B 3 1R 4
A&, 2016, 32 (12) : 1822-1826.

(205K &E77, SRR, T 458, %. SUKCT L 3 3 70 B = BOE &4 o 09 AT M7 (). o [EICTAIMRI 2
7%, 2021,19 (05): 4-6.

[13) KB, E R, B4, %. A BB S EROR B4 =B b oy bR A 0. s R A
247, 2020, 39 (07): 1337-1341.

[L4VHAEAL, BB, FTK A, 4. CareDose 4DEX&Care kVx{CT/ AR S8 o X £ ¥ E/RUR & v AR X
1. B I 5 & B 4P 4 3, 2019 (7)1 534-538.

[1S)R 3, B ML, B, 4. SRCT 705120 kVAFICARE Dose dDFULAL T EMR R & xttb# 7 ). E
WP A%, 2019,40(2): 56-59.

[16) A4, YL 47 57, #h 3, 45, SAFIREEE 2B &-CARE KV A 7E £ 20 BRCTA R B A% =P ey e AR 2 R 101, 1K IR
T2 R, 2018, 37 (10): 1755-1759.

[17]1Bebbington N A, Jgrgensen T,Dupont E,et al.Validation of CARE kV automated tube voltage
selection for PET-CT: PET quantification and CT radiation dose reduction in phantoms.
EJNMMI Phys. 2021 Mar 20;8(1):29. doi: 10.1186/s40658-021-00373-8. PMID: 33743091;
PMCID: PMC7981373.

[18]Yang B,Li Z L,Gao Y,et al.Image quality evaluation for CARE kV technique combined with
iterative reconstruction for chest computed tomography scanning.Medicine (Baltimore).2017
Mar; 96 (11): e6175.

[19] A o, AP, ZE[E14E, 46, 45 Bkt 46 L B (CARBKY) HOR PR35 FE 30 CT G UR fndg ) B e (0],

FEV KRR A, 2016, 23 (4): 52-54, 57.
(KfSBHA: 2022-03-08)  (RxI4wiE: WEARLHR)

+ 103



