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[(FE) BN BRFEBERBNEBEN4)LOME

CTAERRENREBEHFENT N, HE REHIE
st ) LHITEBERFIEEHKSARE, o
AARBERBIH, DH0~1%5. 1~3%5K3~6
T, SHALR)308, RBRFARAEBERFIEE
WAL BTRE LLBRAAHES G TEGRZ
RiEgHE. 48R ELAE)LMCTDIvol. DLPERA
EFEES A 0~1%54H: 61.45%(2.04/3.32),
61.17%(28.24/46.17); 1~3%4H: 54.52%
(2.41/4.42),49.88%(28.87/57.88); 3~6%
£:40.86%(1.99/4.87), 42.19%(26.92/63.8). K&
ENERHNEBENRE, BHFEHERFE
(P<0.01), SNR. CNRIZIGLHIRXTERLAR BB 451t
FER(P>0.05), &t ERRKEBERFIZIEE,
ERBIZHWEIRT, IRER)LIEFHFIE,
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The Effects of Dose Right Index and Low
Voltage on CT Scan Image Quality and
Radiation Dose of Children with Congenital
Heart Disease
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Jiangsu Province, China

ABSTRACT

Objective To explore the effects of dose right index and low voltage on CT scan image quality and
radiation dose of children with congenital heart disease. Methods Voltage and Dose Right Index groups
examinations were performed on children in chronological order. Within the same group, they were
subdivided according to age and divided into groups under 1 year old, 1 to 3 years old, and 3 to 6 years
old. 30 children were examined by different DRI methods. Compare images quality and radiation dose
under different scanning conditions. Results The CTDIvol and DLP of the children in group E were lower
than those in group A as follows: 0 to 1 year old group: 61.45% (2.04/3.32), 61.17% (28.24/46.17); 1 to
3 year old group: 54.52% (2.41/ 4.42), 49.88% (28.87/57.88); 3 to 6 years old group: 40.86% (1.99/4.87),
42.19% (26.92/63.8).With the decrease of DRI and voltage,there was statistical significance in radiation
dose(P<0.05),but no statistical significance in SNR and CNR(P>0.05). Conclusion Choosing the low voltage
and DRI can significantly reduce the radiation dose of children on the premise of satisfying the diagnosis.
Keywords: Dose Right Index; Infants; Cardiac Angiography; Computed Tomography; Radiation Dose

FR MO (congenital heart disease,CHD)R 241 LE WHEZ—, DHECTAKRE
TR RIS O ART ST 2 ", BOCTARERFERGHEXEE
BEGESN, MZ24) NEERGNSESRYE, BHRGAMaIEANINENR.
ELERRARA, KB, SRAM. FBMECCHE. EBABMBAEIRARS
BEAYBTFRESKEEGHE", B3 FHEIEM(Dose Right Index,DRI)HIKI
DEIRE, Dose RightiiR2—MEMEERBIITEIHRR, SEBRIETGIHTEIMN
SERRNSRBMARXERAANETITE, RELEERRNZHIEENER
REENAHSEASENERR", NAEEGRERESFEZEIREGSAM

RAMRHRET, AN SERITEEERDRIFEL) LOFCTARE B R E R iEs
2R8I,
1 BE5E5HZ

1.1 IRRER EHRABEETR, BIRRCEERSHEM(FH]S: 201908224-1)
BE#E1T. EER2019FT7TEE2020F 108 ERFRITCTORAMEREN L OHFE) Lo
WNTTE: R TEESEY. WBRALTHESUEFRE. WELHEEBR. FREX
WS BRE, REBNEIRFENESE) LD RITBHANSEINEB, C. D, E, S4%
JL90fil, AL KBERHNAREDN0~1%). (1~3% )X (3~6% )31 TH, FHE)L
308, MERR) I RKFARBAWSELENBRER. STWAB)LEB. EAR. 7
FR. AEEESYERITEEN, HRAFITH,

1.2 BEA% FE FEBrilliance 128 iICTH#ITHIERE, BIIREHEEZARK
2-6/NERARE, FEEEEGHREEORKEGRE(ImL/Kkg, #MiE: 10mL:0.5 g)RFHRE
REBTHE . BIEREESKYRESBEYEMENFRERL, kiRLH,
WE LEBF kMmN, FiECELEEREAD, TEF], ERARRENTXRE
I, FIBSE: WRAAE)LEEEL00 KV,DRIK14; EHAB. C. D. EEHBESD
kV, DRIZ3IR14. 12, 10. 8, EMMINEMGETHE, BB MKXMDoseRight B5hig
RIEEFIEAR, BBRTREN20 mA, £RE225 mA, BEREFoIMEL. BB OE]
&, MEEE. iDosedEREE, ABER0S mm, EEEE4 mm, HIBEXREAH
7940% RRiEJEA, #H#M230.625 mm X128, %EfE512X512, FKEHR0.27 s/Bl. &=
ERMTEVEE (M. 320 mgl/mL), UlrichBEE5T 8 MR BB FHEBCEN, 15T
R 5 mIEREK>EFF—>8mLEIRLE K, FEBE/KEFRESERXFER, &
FAIENSEFSIBAIBETIT CIERAER. SEFFAERHIERE KE<5kg:2 mL/
kg, FTERZEK(0.6~1.0) mL/s; 1&E(5~15)kg:1.5mL/kg, FHEZEK(1.0~1.5) mL/s; &
B>15kg:1.0 mL/kg, FFHRE(1.5~3)mL/so

1.3 E5IR 2RENE) WATRCTHIEHE (volumtric CT dose index, CTDIvol,
mGy, EF32cmifiE) RFIEKERF (dose length product, DLP, BIEEMEGRT
BRERZ),

(55—F&] & W, 5,
(BREE] KRRE, 5,
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1.4 BEERENRN XETEU/RMENAR. ETFN: BHF
BHRFBHENZEIEIMTPACS LREA KR A EBEGIZANE 59
EED, MEWT: 59 DEMTEARNEZEERRE, 14
REF, TAEEMNE, BERBERENS, ZHELOERR;
45 DERTERMNEZEEA, BREW, B BEHE
EARZMZH, BGEEARERY, ZWELTE; 39 OE
REBRMEREA, HARBRNEW, BRBEHHFZEREH
P, BGEEAREET, ZWEORA; 29 DEREEKX
mEFBRE, NREEM, Eoifhxall, SEHMKRERE
BHLEE, BHELBRIRE; 19 FaebasiRs”. 89
Z3NHNEGIHEIZHEE,

ZEMEN: MERBHKTF. EOE. EeIkSHEREDD
PBESBREBRENCTE, MERNMBRX (region of interest,ROI)
EfRALI0mm’, M8 FEEK S KES SR EE (standard
deviation,SD)fEREE 2125, ROIEMA1I0Mm’, L EXUEN
EVRERFEERMEEFEVAT, NE=RBEFEYE, 7
B R NEIES 51T BB %512 (signal noise ratio,SNR) &
ST ELRR AR LY (contrast noise ratio,CNR), SNR=CTRZERK/SDES;
CNR=(CTESBX-CTANA)/SDES",

1.5 Z5iH¥E A% RASPSS18.0F T FMHHTHITE DI,
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B(x+s) &R, ABRE)LFER. £HR. 9iER. BGEMNTE
NMRBEHFNEERRBAES W, EMT9EBKruskal-Wallis
wie, AR RALSDE, 28 EMBEMITFDHE—EMH T
MEBKappatelt, k<02RA—HM4E, 0.2 <k<04/8—FM—
A%, 0.4 <k<O0.6R—HMEFE, 0.6 <k<0.8H—BMRLF, 0.8
<k<L.OR—BMH. P<0.05EZRBEFRITFEEN.

24 R

2.1 BGREEMITINER BE—FBRoARMEKT. £
E. I SHHBHCTEREBRELRITERN(P<0.05), CNR.
SNREEESITFENX(P>0.05), FMKLLIRER : AAREIRKT.
EOE. Tk SHBWCTESB. C. D. EANERIYAES
FIHEENX(P<0.05), B. C. D. EAHECTEHEELAITEEX
(P>0.05), F4AMEIL. 2. 3.

22 EFRAEREMTNER SEE) NWEFFEERLKERS
FIHFEN(P<0.01), AARE, EARE. BEEBERDRIN
BRIE, BILEFHEREEE, EEWTENAE, FIEE)LEG
WA EINRUL, WEEMWEGRENTES —BMANTSE
KU E, SARGHNENERPFIHTFEERTHITFE N (P>0.05),
RETHINE YN

K-SRETEAHNEZENAESHSH, NEESHHNITE

GRS

&1 (0~1%5)AEREMIFH LR (n=30)

9348 FEhBKTF EDE FERKS AR

CTE SNR CNR CTE SNR CNR CTE SNR CNR
A 478.03+£90.62 72.95%24.17 61.01£22.51 44497x£77.07 62.43+19.65 54.491+17.92 454.87+78.18 68.83+19.80 62.32%t13.40
B 580.21+109.54 64.80+19.01 64.40%+20.41 533.391+89.00 62.59%12.33 53.88%+9.87 551.82+98.90 68.10%£12.60 60.55%8.38
C 576.41+135.68 69.20+17.20 65.46%£16.78 521.69%£98.09 59.52£11.09 53.78%6.27 581.76+104.70 65.10£16.88 62.63+t11.54
D 602.53+127.58 64.40+18.36 59.97%17.97 518.97%94.39 63.47+11.56 51.04x11.00 547.57%£111.25 61.72%+14.48 59.81+10.80
E 575.13+108.21 65.58+16.37 61.26%+15.63 543.57+90.85 54.92+14.72 52.61%+13.19 597.53+125.96 59.35+19.15 58.43+13.90
F& 6.61 1.01 1.65 6.31 1.24 1.72 10.76 2.07 3.76
PE P<0.01 0.39 0.56 P<0.01 0.07 0.17 P<0.01 0.17 0.10

R2 (1~3% ) AEBREMITM LR (n=30)

9348 FEHBKTF EDE FEHBKS TR

CTE SNR CNR CTE SNR CNR CTE SNR CNR
A 445.431£102.87 65.47%x14.77 59.32%£11.01 401.54%85.24 61.42%+12.34 57.74%11.65 43457%66.58 61.23+12.43 55.22+10.99
B 519.82+98.73 67.80+10.31 61.00x7.09 436.11%+91.17 61.44%10.02 56.80%9.00 519.91+90.12 59.09%7.01 51.55+10.14
C 528.05+110.52 64.09+9.42 58.51%9.30 441.43%+96.37 63.83%9.40 59.87£7.90 534.07+80.10 64.54%+13.55 53.89%9.70
D 509.32+106.56 66.60+11.06 63.19%£8.98 455.93%£86.87 57.981+9.66 55.57%7.08 519.07+88.11 63.57+12.11 54.50£12.09
E 534.87£101.53 67.81£9.00 62.18%£9.59 485.631£88.87 64.40+7.00 59.09+8.10 514.95+£88.00 59.71%x13.10 55.90%9.90
FE& 10.31 2.38 1.90 12.55 1.77 1.22 15.80 2.81 1.19
PE P<0.01 0.61 0.47 P<0.01 0.21 0.59 P<0.01 0.17 0.09

&3 (3~6%5 ) HEBEMTMN AR (n=30)

4 FEhBRF EDE FERKS ER

CTE SNR CNR CTE SNR CNR CTE SNR CNR
A 449.60+113.90 61.56%£9.80 54.67+9.80 396.50%*62.74 57.90%£10.87 52.55%+9.02 424.09+65.87 57.03%+9.55 53.03%x11.22
B 502.09+98.09 58.01£9.08 55.04%+8.03 458.01%£89.37 58.92%+8.22 53.06+8.91 585.08+88.19 58.00%£8.19 56.01%£8.11
C 505.09+121.57 65.67+8.67 57.89%£9.87 467.11£78.00 54.61+7.80 51.04%8.00 494.00+70.81 57.00£11.01 54.72%8.55
D 485.90£117.01 61.12%£11.61 57.67x8.09 455.00£78.90 52.00£7.01 49.92%7.10 474,51185.58 55.54+10.55 51.01%9.05
E 495.66+112.00 60.90+9.67 53.00%8.90 433.78+76.88 61.76%+8.80 57.67%7.40 430.57£75.91 53.09%8.55 49.65+8.09
F& 12.38 2.90 2.33 14.80 177 1.34 12.33 1.70 2.05
P{E P<0.01 0.21 0.57 P<0.01 0.31 0.26 P<0.01 0.29 0.17

- 87



hECTHIMRIZRE 20234018 £21% $01HA S 5515958

R4 B)VESARREMFNHER

PaE::| 0~1%4 1~3%4 3~6% 4

CTDIvol DLP TS CTDlvol DLP TS CTDlvol DLP i)
A 3.32+0.76  46.17+14.13  4.87%+0.35 4.42+0.49 57.88+11.61 4.97£0.18 4.81£0.67 63.811+9.54 497%£0.18
B 298+0.90 41.09£12.91 4.81£0.54 4.11%+0.67 51.01+8.81 4.67%£0.54 4.17%£0.80 59.89+£9.00 4.59%+0.79
C 2.09+0.27  30.82%8.41 4.83£0.38 3.11+0.51 40.67+9.93 4.65£0.71 3.80£0.41 53.01+8.24 4.93£0.25
D 1.78£0.41 21.30%6.34 4.75£0.45 2.59%+0.07 33.80%£7.90 4.43%0.21 3.25+0.44 47.991+9.10 4.53£0.57
E 1.28%+0.17  17.93£5.33 4.63£0.55 2.01+0.45 29.01%+9.11 4.33£0.30 2.881+0.39 36.891+9.10 4.40£0.67
F& 107.09 56.54 2.15* 89.90 72.40 1.21% 89.11 61.12 0.92*
P& P<0.01 P<0.01 0.34 P<0.01 P<0.01 0.55 P<0.01 P<0.01 0.63

* HE; HRERFE

I (1 ~3) F R0 BB LTS EEEE, o EI1A% dE A100kV, DRI=14, E 1B~ E1E480kV, DRI4Z| 414, 12, 10, 8,
EREEHRABELT, CE. OEREEHRALHEERE, THEEHND,

33 #

Dose Rightit RE—FM AN EBRBHITER A, EBRH
HANSEIESMANRIFIEX, DRISEINNERL, EFHESH
T INSRPEIE12%, RS KERERIEME%™, HHLEFEES
T, BEBIERIIEGRENIZ FTHRMAESN. DRIEBHEA, H
BRALEA, AMEGREEE, BHERTHRERFFENH
B, BBESRLZEM ENVFAZAOEREERIRRANLE
ST, BOSRIBK, WTFERGERILNERTTRT
REATBIISE, WHOBRANEERAERSHKERK, Hit
BEATFENERE",

FYIDRIEBHCTIRMKIEEMNAZRRTE, EEEM
ARESHNERES, WFEY) MSEAEEESS, &
RE) L REEHTET A, KHREE, HESHEERDRIY
P&, CTDIvol. DLPREZ KIEEEFEIE(P<0.01), EREISNR.
CNREVHKHAE TR, XHFBAEREMESRRENFIET,
REAENABEHTURESR) WESRFE, SHEHS,
FNSHRENXEERS, AMEGNERILHE, BESS
FERPSEMEER, AEEE MRS BES) KVAESH
RU4)LBESCTRE, BIRTI00KVEERE, THAR/LBR
KA TIEMNG0 kKVEBE, BEEKIISNR. CNRSITHRLAE
Lk MBEESITEER(P>0.05), XERNEEBE] L
EABMA L FIBCTE™, FIIR T EREEEME, 5o
2 TOMCTRER, KXEMDRIEE, RATHENEHR
R, BRFEBESEKSE, BB L EBEERREER
BN, HEFRBRAAR, MNTTUEESHEHEE T ALK
EEMEE, BETHENRNENME, iDosed kR ERE AT
LEMNEEGERSRPIEHTXE2 R/ MMEIEMmE
FIREHRR, NTRIETEGRRE, Dosed BB FHREE
Bk, BEFRESRIMEGEEMITIER (B R gE
EAE) RIS, RIS R EERRE, R
TUERIESEGHESE, BB ERATEERRAMRALET
R RS2 MR, AR, 1EH IS
BT, RERENEEERDRITLESEREE)LHNESH
2, BEMIENT: EASE)LBCTDIvol. DLPIZAL S FIFE1R
7. 0~1%4H: 61.45%(2.04/3.32), 61.17%(28.24/46.17);
1~3%4H: 54.52%(2.41/4.42),49.88%(28.87/57.88); 3~6%
48:40.86%(1.99/4.87), 42.19%(26.92/63.8), X5ixKkEE"
ERARBR A ENAR—8, XHHPRARBHNERER
DRIAEIS B MIRIE B ) LB IR ST I8

ERRAFEBZL: 1.CTDIVOR BN B BohEMMEIE, 85
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