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[ Abstract]  Objective To investigate the effect of adjusting tube current time product ( mAs)
according to head circumference index on head CT image quality and organ-specific-dose level based on
Monte Carlo analysis platform. Methods A total of 92 patients including children and adolescents with
different clinical symptoms undergoing head CT scan were prospectively selected between September 2017
and June 2018 in the First Hospital of Jilin University. Without limiting the size of the head circumference,
there were 22 patients were selected as conventional group by random number table, whose head
circumference was 48. 1-59. 2 ¢cm. Low dose group was divided into following three subgroups according to
different head circumferences; A group 54. 1-57.0 ¢cm (n=22); B group 51. 1-54.0 ¢cm (n=26) and C
group 48. 1-51. 0 ¢cm (n=22). Tube current time product was 250 mAs for conventional group, 200 mAs
for A group, 150 mAs for B group and 100 mAs for C group, respectively. The organ-specific-radiation
doses (' brain, eye lens and salivary gland) were recorded by Monte Carlo analysis platform and the
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subjective and objective image quality score was evaluated. Analyses of the differences between four groups
were compared with image quality score as well as organ-specific-radiation dose by single factor variance.
Results Radiation dose to brain was conventional group (34.37+3.62), A group (25.91+0.99), B group
(23.18+6.11) and C group ( 17.38 £ 3.23) mSv, respectively. The difference was of statistical
significance in the four groups (¥ =54.51, P<0.05). Dose to eye lens was conventional group (41.54+
1.04), A group (33.032£0.35), B group (26.18+2.72) and C group (20.88+4.45) mSv, with
statistical significance in difference between the four groups ( F'=189.75, P<0.05). Dose to salivary gland
was conventional group (35.04+4.94), A group (25.92+0.99), B group (22.93+6.54) and C
(14.96+2.67) mSv, respectively, with statistical significance in difference between the four groups ( F=
65.74, P<0.05). Image quality scores were respectively conventional group (4.97+0.13), A group
(4.77+0.49), B group (4.60+0.49) and C group (3.98+0.61), respectively, with statistical
significance between them (F=3.89, P<0.05), but without statistical significance in difference between
the four groups (P >0.05). The signal-to-noise ratios of gray matter in A, B and C groups were
conventional group (18.69+3.55), A group (16.76+2.87), B group (15.05+2.80) and C group
(13.65+2.53), respectively, without statistical significance in difference between the four groups ( P>
0.05) ; The signal-to-noise ratios of white matter in conventional group ( 17.46+3.72), A group (15. 54+
2.81), B group (13.71+2.43) and C group (11.77+2.18), respectively, without statistical significance
in difference between the four groups (P>0.05). Conclusions Adjusting the tube current time product
(mAs) according to head circumference index of children and adolescents can make scanning program more

personalized and reduce organ-specific-radiation doses to sensitive organs without compromise of image
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quality.

[ Key words] Monte-carlo; Head circumference; mAs;

Image quality

Organ-Specific-Radiation doses;

Fund program: Key Science and Technology Projects of Jilin Provincial Science and Technology

Department ( 20150204061SF )
DOI;10. 3760/ cma.j.issn.0254-5098. 2019. 03. 012

Fik CT M E 2 Z B Tl R . JEHXET
JLE NG DA T S o A 115 B 1y 412 T I8 A1 4 55
Al — B RGR T LA A T AR
JCE I, A SRR AR B RE A LA L R PR
2, SN HEZ M CT &1, ik CT
R T 2 G 0 LR g 2.5 A% LB LA
LIRS it 2, T ILE TS AR A
JEBT B[R] i PRS2 b il BEXT 2 B8 < A Ae”
PN CT 414677 58, 15 LI 9 oA 380 18 A1 DX 74l
B, 2Rt AE ! R AT LA Sk R S 2 0Ok T Y
BRI, TEF AR Bt A (7] Sk ] e 43 A )4 Rl At 1]
FeBU(mAs) B EAAME . AT, i K FLAE
— VR RAEE mAs  RIESHE- R P WP B IR5E
PR CT 414305 1] P 5% BB e B 110 0 A0 7)o A 42

bﬁ\‘%o
ARERHE

1. SBRFVORE RUBE PR B I 1 75 Ak OR 2 R R
S — IR B A P2 51 4 iy At vfE (S 2017-359)
A BE B MR, I 2017 4F 9
HZE 2018 4F 6 HARBEI12 8 b B g A A
I I AR R B 2 LA T A CT 4G A A JL 2 K 5 /0
i, HEBRRG A S R NI Z A A | BRI R, i

J&,92 2 BILAATRSE , B4 50, otk 42,1~17 %,
SERAERS 8.5 & Horh S B 40 1], Sk Ak
21 ], %0 26 ), o0 KoMkt 12 i), b5 10 B,
SR FHBEALE R T e B 22 1] 6 35 4 R o B0 AL, ) 4
70 BB E H AR 2, W LA R Sk [ R/
BEALN AR, (50 e 4L AR AR TR Sk oA 3 A
2 AR Sk BB — 8 bR ok 48 E mAs, B, Br f7
LI 4 4 B H L4 (48, 1~59.2 ¢m, 250 mAs,
22 1)) FIAE I A 2H (54. 1~57.0 cm,200 mAs,22
) . B 2H(51.1~54.0 cm, 150 mAs,26 ) . C 4
(48.1~51.0 cm, 100 mAs,22 f4i]) . 3k [l /N &
TN B FGGEREER 5 1 R

2. A LY AE L E GE /4 7] HiSpeed
Nx/i SUZIBRHE CT 76 B A , LM EM , W HiE
SR TR R A R 250 mAs,
AT 2 2 L AR A S T T A AN TR 38 5 4 331 0
A 1,200 mAs;B 20,150 mAs;C 2H,100 mAs, PAF
TR S B E R 120 kV,Z)ES mm,
JEMEIEE 5 mm, FE [ 512%x512, L% 3.6 cm, 4 4HH
A 5E UG B f % AT EE AR (iDosedS ) 1T
B E&#, RHZRE-RYELUN S-S
( Radimetrics /4, FE H- B 7 R £, 188 [ ) 1 55 S50k
B RS, U CT I SR A SR



.« 226 ¢ BT E A 5B 205 2019 4E 3 A58 39 %5 3 ] Chin J Radiol Med Prot, March 2019, Vol. 39, No. 3

LB S  AR SRR | MR

3. EUG & FWPEH « H T 44 o AF B 22 s S
S RAEBEE AR E H (PCAS) b 43 B3 #0 4H R
FIALAY CT FMSIE T T T4y, (R e
(7 9 80 Hu, % {7 40 Hu, FURTREITAL . 45
PTG M, JCDhsg K M s | TG0 i 200 34050, R G
W, 5 41 s S5 F 1 T I, SEA T O s B | B
BN Y5, BRI 12,4 4 S S5 k]
L, W G o, /D PR, IR S5 R X 40 RO 2
5], W AT I2 W, 3 s SR S R BR AT L MR A
SR, PR UG SOt AR AR A 38 4, B2 i T
fREE 2 o s I G54 RTS8, Dh g B (., M i, &
1T RIS , NREMCE 2T, 1 4, PRI 2 27
T ) 3 AR 0 5 BOBCF- 391, 15 3] G 5T it
MRSy, BRI =3 P E— 1A
EFEN

4. BB % WA . 7E GE T/Euh ADW4. 4
(2 GE A R]) SEATI a0 5 e HCA )
G A% B B 5 o 2 T R R )2 0 B e B
/N FEER | R SEE R~ B B FpuCs SRR S5
F1J5 3 A2 MIF3 CT {H, CT {ABAREZE (SD) 2k
flif e Mg {5 M EE (signal to noise ratio, SNR) S CT
fH/SD ., Frf B4HRIX (RO ¥ 50 mm®,

5. GiiteF A Bl SPSS 22. 0 8B

SE PR A RS L) xs Fom, &7 257 MG
2R FH B 3R Oy 22 53 A Lo B 4% 20 BURR A B 40 )
HE ARG B 8= P53 19 25 5%, IF 2R H Tukey-Kramer
R g AT PR A . ANFFE IR 7041 2R ] Wilcoxon
FRANAG G . P A 5C 15 101 U5 28 0 A o AL 2H v =k
PRI AR S5 B, HIR bR AR e e S ) (L A A O
PERBIH TR, P<0.05 AESAESITHEL. W
AT B BE A 1 o3 M 45 R B — BOPE AR A
Kappa-test, Kappa {H>0. 6 h—E(144f, 0. 4<Kappa
fH<0.6 Ji&Ei, Kappa {EH<0.4 J—51E2

# R

1. F2 00 G 3T 43« A 44 2 U ) 0 4 IR
) 2H G CT IR BT & PF 43 1 — BOME A
(Kappa=0.716) , #4344 =3 43, A i 2 I K2 Wi s
Ko BARGYRE R REEMHZSH(E 1), 20
FEIMG T 5 1F 4 4 2 G EL 488 (SNK 7% ) B a4
(4.97+0. 13) S5{KFHH C 41(3.98+0.61) LK% H
HGit 55 L (g=4.41,P<0.05) #b, HoAt 4% 2H 41 7]
2R TH B L (P>0.05) .

2. BIEUER B PFor A A B mAs 13
hn, EHR B K R AN 5 SNR B 8 T, 4 41K
FFFE4 CT {f . SD B A1 SNR 21 T3 1, 7EJK T A
HBPES 5 T8, W AL AR 5 AL B, C 41RY SD

B 1 A mAs #JLAYAUR CT F1%  A.250 mAs; B.200 mAs; C.150 mAs; D.100 mAs
A.250 mAs; B.200 mAs; C.150 mAs; D.100 mAs

Figure 1 Head CT images of children with different mAs
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Table 1 Comparisons of mean CT value, SD value and SNR of gray matter and white matter in

children examined by CT in each group(mSv, x+s)
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Figure 2 Relationship between head circumference and radiation dose
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