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ABSTRACT

Objective To explore the organ dose in abdominal computed tomography(CT)examination of children
and its correlation with body size. Methods The data of 3415 children who underwent abdominal
routine CT examination in Tianjin Children's Hospital according to body weight were retrospectively
collected. Radimetrics software are used to calculate different organs equivalent dose(H)and further
it can be divided into inside organs(l0), peripheral organs(PO), distributed organs(DO), the outside
organs(O0)according to the scope of the abdominal scan range. Organ dose groups(ODG)for among
groups and intra-group were compared by non-parametric analysis of variance and post-hoc tests
were performed using the Kruskal-Wallis test. A linear regression model was constructed with water
equivalent diameter(D,,)representing body size as the independent variable, IO dose as the dependent
variable, CT dose index(CTDI), age and gender as covariates. Resufts Comparison between the majority
groups differences are statistically significant. There were significant differences in the doses of 10, PO,
DO and OO among groups, which were |0>DO>P0O>00. A negative correlation was between D,, and 10
dose(B=-0.242, R?=0.768, P<0.001). Conclusion Considering the size factor in the scanning protocol can
reduce the radiation risk exposure of children, especially small size children.
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EER) LEITENMERE(Computed Tomo%raphy, CT)#20tH B 80 FE NI K
8fE", MIRFMA, JIENFEREEHNEMHE", FHitsdE##TEsFS T EE+
NEEXHNY, BFFEIEFRERRA, BTEBNCTRIBIZE(CT Dose Index,
CTDI)FIFI 2K E R (Dose-length product, DLP)MELUHR) LEMEKFF MRS
£°, ZEEMIEF RS (American Association of physicist in Medicine, AAPM)
52202 1R 4" hig IR BS B IE 517 & (size-specific dose estimate, SSDE), X
—SHZ2RIBKYEER (water equivalent diameter, DW)EEFEREFEN, H
R BBARERREZRTFEEN,

AN P REEIR S 7 2 7 R A B o iEH R K (automatic exposure control,
AEC), BHTFREBSRIERM, AECTESSHEST B FHRRsHES". Bl
MRz LRERMAECHENN", FRM RHRNAECRESRARE AR —K",
BRIbZ 4N, RIBAEHTSESENTIRAIESFIE, BEMEXAR ELHERA,

FEESX BTN INRAERN, ERREBIFEZERE S (International
Commission on Radiological Protection, ICRP) F 51475 32" rhyi— 512 H4A A 5
BERTNELFEERMNMZINETXNORE, KARETIL, RIBASZEHT
D, RR) L EESCTRERRENENRESHEE 7 BIREX M,

1 BER5H®*

1.1 —f8%E EFMKE2022F7TBE2023F8 1282 F R 2T | EERE LB
BHMCTHRENSRILZER, F401.48~17.85%, RIEAEWE#THA": 4~9kg;
10~19kg; 20~29kg; 30~39kg; 40~49kg; 50kghl k. HbgiITHE: FESBHE T
RAEIERNEGREREL EHESMER; B—AEARNMINE)LEIEK<306",
Hlan4-9kgRINMN23IGIE )L, BUILBHFR, AARELTXREN) I EERCEZRS
HE(CIEE LS W-2024-017),

1.2 BEAE FAFTZPhilipsA B 128HECTHE Y Brilliance iCTX &) L# T K. H
WKL AMEN, KE#H, MELZE, BAREETFTHRAEERE, MEEMNENANEK
g™, BIEMEM%G, ARELIRM, ARCERRREL8KA TS, NFT
URENE/ | EHEIEFRREERS, TEAREaNRIE)LARKEREE(0.5ml/kg)E
BETRBITY. PSR, SEENEBREFUTIRE", 10~19kg: 100kV,
52mAs; 20~29kg: 120KV, 40mAs; 30~39kg: 120KV, 43mAs; 40~49kg:
120KV, 50mAs; 50kgld E: 120KV, 61mAs. RZFMRAEEA G, XEKENRE
B180.33s, $8860.601, MEMEA/NG12X512, BRAZAEREZSY, EREEHN
2mm, EEfFElmm.

1.3 #IE MM 7FHRadimetricsiEsy 78 &R A (Bayer Healthcare, Whippany, NJ,
USA)T 88 LIRS ERCT 8 UB T O, BIER &S, AXMT:

(5—1EEB] Bfefe, &, &f, TERRAB: JIEEFNEEE. E-mail: fengll0912@163.com
GENfEE] % W, B, TERN, TBARAB: JIBEEFZEH AR, E-mail: 18822000384@163.com
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Ehu Ak ERRN, REARALBMEUTHRE (L)
FLMBXKE(A)HEN, RRBIRENRTR; SHAEESSR
ST EENRNIRIEE, CTDIER BLIBETHI B MR &L
FIBIEHT, TURRCTEEMNESFEHE", MSSDEMERZ
RS0 E TR B A5 B BhAR R B R B IR AR AT IR S BT
EitaaeEar g™, BRIECTDIMMXEIRETL > aite
SSDE:

BRItz 9h, FIFRadimetrics#iFHE FMonte Carloi&ilA
R BRI ARERE, B2 BIEETFERENSE
RAEMEEI N AFRE P HEERE S E NIRRT ED:

coeffRR ANEER PRI E SEMCTDIRELE, iRTRE
_Eﬁttﬂ)#o

HFXSNENEHNERF AL, BINTFARNSEE, HBEE
HEFEHN:

REBMHETLUINMBBREFNERE, BHEIFHS
k2 BBHNNEAENFETNTESFZMN, BT
BRFINAFEREMELUERR, HZINEHXROEHLE
TFER. Alt, XARBESHBCERINREREIRIELIEH
KT HE, BRSANT: FHEEENZEE(inside organs,
10): FFAE. FEE. B. . BEiR. SLER. B NE. KB§.
BRt. INE. F5. £H; AERE(peripheral organs, PO):
fii. FLBR. BE. OBE; 2% 8B (distributed organs, DO):
A58, BB B8 LA, AEEEIMSE (outside organs,
00): MiZp. ERER. MERER. @WKE. KR, H, FEMNS
B 24 (organ dose group, ODG) 3 ERFI M =Mt E R :

B, wtRALENERF,

1.4 it E B A SPSS26. 05043t A O F 5B K 2215 3 40iR
HITHW. WFRESESOHENEEREIHIHEERT, R
ZNARUH(ODUEE)R T, MARARIESS A HE 4R
HITELER, Mann-Whitneyte Ittt iR BARSSDESCTDIZR, 3F
SHHEPHO I HA B ADFE R GEHIEMARNODGHTT
tbi, BEHRINREAKruskal-Wallisi it 4 30# TR LR
NERFESI0ZEHXR, EDJENETE, I0EAREE,
CTDI. &8, M3 REAHTEWE L TLEELIRE FHITH
o HH—TBARRAEEATHIONINEARTE, DMEFNET
2, FHICTDI. ER AR EWEENL SRR, &
REP<0.05INNEREERITERE N,

24 R
2.1 —RBRAITFHE AHRHEAINTATREEAE)L3415
B, Erh, 10~19kg4230%0, 20~29kgB673%, 30~39kgh
8235, 40~49kgH1015f1, 50kgLl L6746, Kt HITLER
xBA, AHAASSDESCTDIZEMERIIEBHITFEE N (EL).
B£20~29kgtH 530~39kgH#ESSDE. 10. OO ER TSI
BEX, RAMKEEER. H5. AEKE. CTDI. DLP.
SSDE. Dw. 10. PO. DO. OOMESHABLATEEN(RIK
E2), Ef, XEEAYsF/IMEESA, HAHAMNIO. PO. DO.
OOMEREHEAESAITFENX, BEAIO>DO>PO>00(E3),
2.2 Zc&HO)3 EDENBEEE, CTDI. FEid. M3IEAT
BENZ &N H, EEREERITFEREN(RL).
FEFEANZTEERIREE F, 10~19kgHHPR=-0.154,
t=-6.972, R’=0.176, P<0.001; 20~29kg#BHB=-0.097, t=9.460,
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R’=0.118, P<0.001; 30~39kgAFB=-0214, t=26.653, R’=0.464,
P<0.001; 40~49kg#BHp=-0.265, t=-44.932, R’=0.666,
P<0.001; 50kgbl E4AHPB=-0.314, t=-46.538, R’=0.763,
P<0.001, (1E4)

(1
1 # 4 pCTDI 5 SSDE.

(2
B2 F 415 0DG.

(3

B3 T4 MODG. A: 10~ 19kg4l0DG; B: 20 ~ 29kg L 0DG;
C: 30 ~ 39kgZH0DG; D: 40 ~ 49kg 4 0DG; B: 50kg LA _E4H0DG,
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R1 FAGEAR) L AORESATHEHE

10~19kg(n=230) 20~29kg(n=673) 30~39kg(n=823)  40~49kg(n=1015) 50kgllL(n=674) &itHHF
H/x*& P& EEHRK

FH(F) 3.39(1.23) 4.92(1.63) 7.57(2.30) 10.21(2.87) 12.00(2.28) 234161 <0.001 G1<G2<G3<G4<G5
HRI(B/&)  110/120 382/291 414/409 566/449 383/291 1343 0.009

CTDI(mGy)  2.1(0) 2.7(0) 2.9(0) 3.4(0) 4.1(0) 3295.40 <0.001 G1<G2<G3<G4<G5
DLP(mGy*cm) 58.80(6.30) 83.70(8.10)  101.50(11.60) 132.60(17.00) 180.40(20.50) 3113.97 <0.001 G1<G2<G3<G4<G5
SSDE(mGy)  4.57(0.20) 5.70(0.31) 5.67(0.58) 6.02(0.90) 6.540.80 127823 <0.001  G1<G2/G3<G4<G5
Du(mm) 146.80(12.75)  155.85(15.19)  177.32(28.49) 205.20(38.96) 232.04(42.68) 2206.05 <0.001 G1<G2<G3<GA4<G5
KR (mm) 280.00(30.00)  310.00(30.00)  350.00(40.00) 390.00(50.00) 440.00(50.00) 2363.95 <0.001 G1<G2<G3<G4<G5

7. CTDI, CTRIEIE%K; DLP, FEKERMR; SSDE, AEKFMHEHNE; D, KHEER;

10, AIEERBEXNBRHENTH; PO, HINEEARRENEMNENR

#it; DO, PHABEWNERFIEMNEM,; 00, W TEIMSEXERFENZM; GL, 10~19kgHhH; G2, 20~29kg#l; G3, 30~39kgd; G4, 40~49kg#l; G5, 50kgLl E4H,

&2 100 S oM E IR B R DRI TR
BlE tE FE R?
10 -0.242  -63.819 2819.447 0.768

7. SSDE, AEMFRMENNE; D., KUBER;
10, HiEEENRENERIERTH,

PlE
<0.001
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BECTERZEN) LERNERNESRESRZ—, B
&SN ERNESRE U RS REN, AHRETFREIE
BAL) EHRETREFENER, BRE/IABESREFE
BREMEX X R, REGEHANSSDENBFCTDI, BREAE
AF LA, BR20~29kg530~39kg (a0, OOFREFHELITZF
B, ESAEDMAEMAODCHI A, BE—KSARN
¥RMAI0>D0>PO>00, I4h, D.EIOFIBIEFIELMIERRX
%, 1BRE) AR AR S I0F BIATE RN,

AFRE, FIEREARSSDESCTDINERHEEAITS
EX, B¥RSSDE>CTDI, X55%aHR""—5%, BI5SSDE
18tE, CTDIGTTAEA R ) LEFMESMIESHIS, b, KR
REMAEANCTDINEEM, BLFTERIHSSDERRE
B, XAJREERE REIREAY) | EEMEHTE— B &4 FaCT
BEEHTH, SR LA TESITRNES IR, X—ERH—
S T EERE T8 ) | EREZIE T EHN TS,

SAT, RESSDER] LURIECTIZEMBNS RS0 E KA1
HIESHE, ERENFREFENHRNARLER, MRS
FEREFIANBASHERGTBREEXMNIEFZ -, &
AR, WEESE) AEREEM, 10~19kg520~29kg. 30~39kg
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L)LIOTEER. Fit, SHF/IMEE)LE, FRIEBEGIZEHRE
HER THNRERBEESEMNANCTDILEARIERHNB[EN
2, REFVHEHEFINNESR. BE, X—ERNENERAEE
ST L EEBHESENERYE, ZIFRAEE RIS
S EBEERMUE S,

PRtz 5h, 20~29kg530~39kgH a0 ERERARHFIE
ERTFEER, —FEARERANERANTEDNZEHEE
REMPEAEARBAKR, Z—HHETEZEN30~39kghHIR
20~29kg#ACTDIE M, FEBIDLEIEA, BENFEIEINCTiHHIBHME
Bt B LEAEIE KA RERSIEMIONE, X—ERHEN)LETTEE
SHAPRM, MENERAERXT, CTDISHE B EE
FHRAXXR, BX—E0EBERRKH—TRIT,

KRRDARE—ERRY. Bk, FARBBEREFENAE
—Hl, REREFBELSHOLAFEARETHRIE. HR, AR
BHEBHEEIEH (body mass index, BM)#N, % 124D,
S5BMIZEEFEEERXXER, AHARINATEEZEIFIGERR HL&
MEERNAN, &E, FHREENRBERITESHEE T
ENERHITHR, RRSBERAX—HEHNHR.
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