ATz 2014 42 9 A% 29 %45 9 ] Radiol Practice,Sep 2014, Vol 29, No. 9

ZEH

H

)

o4

wRA, HE, W, RBE. £

. SLEFER R -

e AE KV BRG B 3B BT SORAEIRIE CT 3948 H (4 1 H

¥

5

[(HE]1 B :®KT a3 % 2i%A% (CARE Dose 4D) B 4% #t k42 kV(CARE kOB R A RIE CT 44 & F 49 I K &
AW, FiE:BARECTHEZH 700 B E A A, A w35 #)) KA CARE Dose 4D 2 ## K.B 41(35 #) R A
CARE kV 34 CARE Dose 4D #a## K. & A.B&HABE K T (3 CT {4, # SD.SNR.CNR, 1% & £ W iF
S BEESH BN ZAREIA LR, ERADBHAZHAN T EF AL 2 EL(P<0.05,Ba[(0.59+
1.55) mSv]# A 21[(0.71+£1.84) mSv]ED 4 ¥ % 15.9% ., ®ma-F3 CT 14.% # SD.SNR.CNR.BEZ R ZFF 5 ARk %
B R £ FH R %I FELP>0.05), &i8:54 CARE kV 5 CARE Dose 4D $#% RATIRIE CT 4246, AR E AL R 5
9 ) B, T A S AR AR ) & .

[XBEAY RIE; RERP A XL H0; BH0F

[FESHES]R7T70.4; R814.42 [X#AFRIRAD] A

DOI:10. 13609/j. cnki. 1000-0313. 2014. 09. 013

[XE4HS] 1000-0313(2014)09-1035-04

The clinical application value of CARE kV combined with CARE Dose 4D techniques in the orbital CT scan ZENG Xian-
chun,FU Jun, HAN Dan, et al. Department of Medical Imaging, the 1st People’s Hospital of Guizhou Province, Guiyang
560002, P. R. China

[Abstract] Objective: To explore the clinical application value of CARE Dose 4D (tube current regulation technique)
combined with CARE kV (the smart kV scanning technology) in orbital CT scan,expecting to reduce the radiation dose.
Methods: 70 patients underwent plain orbital CT scan,they were randomly divided into two groups according to chronologi-
cal sequence. In group A (n=235 cases) ,applied CARE Dose 4D technique was used only;In group B (n=35 cases) ,applied
both CARE Dose 4D and CARE kV technique was used. Comparison of radiation dose and image quality (based on average
CT values, Noise SD,SNR,CNR and quality score) between the two groups were made. Results: The difference of radiation
dose between the two groups was statistically significant (P<0. 05) ; ED of group B was less than those of group A by a-
round 16. 9%. There were no significant differences between the two groups in average CT values,SD,SNR and CNR (P>
0. 05) ; Also the image quality score and lesion detection rate demonstrated no significant difference among the two groups.

Conclusion ; On the premise of obtaining good quality of image for diagnosis, CARE kV combined with CARE Dose 4D tech-
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nology can be applied in orbital CT scan, which will reduce about 15. 9% radiation dose.

[Key words]

s DR AAR 1 BB 3 3 R o) i R R L 0 I A R I
AT EE A . BATAR 200 Gy & B0k
AT 5 14 S AR s St ) i DR R IR AR BE CT 4G i
SR Y ATOR I I . BRARAR SR CT H
HARKREA AL KV AR mAs, [ 308 78 55 R
(CARE DosedD) . figfefE kV(CARE kV) J K2
FHREES LD HAR 2o s — R B 5T S .
CARE kV B4 CARE DosedD HRHE CT 39 R W4
KICHRIRIE . 4 X B 7EH 1T CARE kV Bt CARE
Dose 4D $5 ARTEMRIE CT 44 b A 10 B 18 .

E&BAL:550002 B, STM 0 N R R B 2 R BL (3 5 4 AT 46D
650032  ELA, B BH BERE K 2 55 — B B o 5 4 AR B (O JE 4
WG ET) T A

EE B A A979—), 5, M 22 A L, 8 FAL BRI, &
BT ARSI TAE.

& EE 58 FF, E-mail : kmhandan@ sina. com

-
i
H
:

Orbit; Tomography,X-ray computed; Radiation dosage

M# 5T E

L. 1) 5

A 2013 4F 1~3 JATIRHE CT K& iy 70 4 &
L HET R e S BEBL T AP AL . A A 35 L, L i 21
Bl 2z 14 B AR (50, 76 £16. 68) % 3B 4H 35 #i,
Forh 35 19 9], 22 16 4], - B 4E % (53. 09 £19. 37) %
70 BB E AW 13~82 & B G o B PR PRI
R R YRGB X (P>0.05), fifi & H%
FAE R

2. K Jrk

CT H#i % ] Siemens Somatom Definition Flash
CTHL. R HEAH . HE S A AR AH (1~2
H)IF i3 CARE Dose 4D 4, CARE kV semi, &%
HE120kV, 2% i 180mAs , B4 ki & 4 (2~3



1036 WA F IR 2014 45 9 A% 29 #45 9 8 Radiol Practice,Sep 2014, Vol 29, No. 9

H)O RS HF i CARE Dose 4D fit CARE kV H#, 5%
HJE 120 kV,. &2 Z B 180 mAs, HEH 4. 5k
B HERETA] 1. 00 s, E L 128 X0. 6 mm, 121 0. 8,2 &
K )2 B FE S Ry 5 mm BC2H U5 B 98 300 HU ., % fif
50 HUB % % % oy 1400 HU, H A7 K 450 HU; H
Fili YO R R BE B 2% %2 °F %, 4 J5 {08 Safire3 s $§ 5
e i EUR B R AL AR UL L 1Y J5 A P T AE 25 Siemens
Syngo Multi Modality Workplace(MMWP) , i f| 3D
BAF AT o3 A I A

3. R ST

CT FEJMALFE 5 (CT dose index volume, CTDI-
voD) . Fl & K J& 3 FH (dose-length product, DLP) {H i%
% B3sh 8. ARG & (effective dose, ED) =DLP X
K, A0 mSv, Hop K e 55 H 5, R FHER Y CT i
AR AR Sk B EIME 0. 0215,

4. BB

FUVE 43 R PR A s A BE 3296 B W K G 24 WiF 5 AR 4y
S| E B 41 il 2 BORn S8  15 B S R BV s 2R 47 914
0. B VR AL N A RO IE B S B TR
AT v 1) 375 AT 5 KA 2 VA N S LS R D R IR
IR mIR AR A 28 B A MR LS s B R B . T A A
K25 g3 R AT KO KR TE W, TR R s 4 g1 WoR 2
F A0 T S kE BOE A BB B8 VT AN B 2 R I 4
3 93 KV G il ¥ 45 A8 S kW LA JE 12 W H D ]
BAREHAT VRN R BE DN 5 2 0 o i 90 25 4 S kit
INANTERE AT R G R B s 1 A3 o fif #0045 K B kb A
W2 AR T W K5 4 BRI
U HAR RGBT i AU BEARG o IR BT B2 P 4336 3 43 S DA
b BRI 12 WK RIS 52 g kA R SR

FIPEN TR ARG T2 CT (B M5 5 5 WA L
(signal-to-noise ratio, SNR) f& X} k. M 7kt (constrast-
noise ratio,CNR) , 35 CT {H & M 7s . 43 5 LAk 18
AT 2 A DA 2 HR B B2 R TR 7 S s A O R
X (ROD , i CT &, M EHE 2924 1.0 em® , ] 3 1K
W3 CT AE M5 8 1 CT MR 2 (SD) . B
BN . SNRUCNRLCT P 4% 24 30 (1) (2) () 3
B

np  CT £-F3+CT &3
SNR =Sz D % (D
NR— CT A ) —CT {4 s by
R 2 CT bk £ (2)
CT{ﬁ-T—ig:CTE‘T‘iﬁJZrCTX;%ig "

5. GLitE ot

et Mok SPSS 17,0 B4 . P S Y
-5 CT {5 .SNR.CNR 8K FH ¢ K50 5 4 5 50 & E
R JI T A A TR ) 6 ARG 36 5 T 5 0T o 2 UL T 4 114
FU A8 R FH 58 4 BB TC o B AR A, 56 5 o kb i 7 1 100 BL A
FH s, L P<<0.05 N2ZESA G L.

g R

1. B S0 50 bE A

A 41 35 ] F-# mAs i 160. 21 mA, B 41 35 #i
-3 mAs 159, 43 mA; B 4 35 il 120 kV # 31
#i,100 KV 3 4 i, F-# 112 kV,

V2L % S 791 e T 2 R ] P A A ) 1 B R A B
ERAGIH#EX(P=0.01), 5 A4HLHK.B4 ED
W/ 0.12 mSv, FFEZ 16.9% (% 1),

Bl AABHCTHBFTEMBREALLGH. B2
BB TIERRIEANFTH G,
Z(%)., BE6 BasH CThariERLEARFSGH.

ABEH CTamrERARHIRAGH., B3
B4 CT 424 7 IE R B 47 - &=

B4 Baixf CTharssMmkEkANded), BES

AwmEH CT



T 2F LR 2014 4F 9 H55 29 55 9 Radiol Practice, Sep 2014, Vol 29,No. 9 1037

%1 WAGHAELE (mSw

P! ED(mSv)
A% 0.74~1.32(1.11)
B 0.54~1.0000.79)

E:ZAL=—3.37,P15=0.01,
2.3 CT {4 .M . SNR,CNR [ #
PIZHF- 2 CTAE MG BEE SD AR HTBC AT ¢ 45
5, AB AR R ER AL 73 CT {75 SD 22
SHL T L (P>0.05,% 2),
%2 HABGNTHCTE.SD K

A A Bz t18  PAA
AAP % CT ML (HU) 35.1743.21  36.29%£2.18 0.91 0.18
EW gl CTML(HU)  98.41£5.44  98.63%6.13 0.59 0.75
FREEAOCTHMHD  998.254+7.32 999.11£8.01  1.00 0.17
AAY 2 SD 5.67+1.28 6.16+1.11 0.55 0.32

HE A B By SD 6.5443.42 6.814+4.68 0.72 0.24
#F(E4A)SD 5.7941.57 6.2141.49 0.64 0.22

AR AL AL Y SNROCNR B8R H
BeXT ¢ K. AB PIALE& 1 SNRLCNR 2 573
Biit & X (P>0.05,% 3),

%3 WAEMGH SNR.CNR %

By A Bu (4 P
#MAb 2 SNR 6.204+0.56  5.89+0.35 —1.25 0.22
IE A fig 5 SNR 15.05+0. 83 4,48+0.99 —1.33 0.19
# % SNR 172.41+1.26 160.89+1.29 —2.20  0.06
CNR 10.8340.65  10.0420.42 131 0.90

3. BG4 t
SR FH 58 4 I AL TC X ok RIS 56 L 5 19 240 P 44 5 o 11
FVESr AL R 0 B g AR T A 22
TGt = L (P>0. 05,3 4), sl A\ N A3 3 7
1520 R o i SR OB 25 L B AL T B
B HE 4.5 /v LA B (B 1~6)
k4 FABGREFILE oo

FEE N A B P14
BB E 4.5840. 35 4.6340.41 0. 24
il 4.7140. 37 4, 7340. 33 0.26

A, AR R R
T L GO o kL R 1 OO B BCR xR, 25 5
Gt X (4" =0.03, P {H=0.99, % 5), B A,
B 25 41 4 5 >R A ) B 8 5 ik i 44 IR0 s A 7R
THBES.
%5 FABBAREEREAMLE )

P IR HE 1E 2] S N B It
i B F 4 Rk TR HE AR 4,
A 17 6 6 8
B 21 7 7 9

it g

M T CT BA R0 B0 8 AL e s B 1
FLAFPL G IRIE CT & B IR B PR A w3 A Al

Uikt rik. Mg CT Z 8 ANECKE B F T, B
I R A 2RI G T RS SR R AR R BRI T
F A R, EL#E ) 5~ 100 mSv (4 570 5 SR R AEA
B TR PG T 1 [) B e K R o AT 6 i 4
EJE AT AT A T A H A T K 2 DL R AR A
M, CARE Dose 4D } CARE kV AR
& B B AR R S i R £ 7 . CARE Dose
AD BHEAEH E XS % mAs J5 . RG24 5 5
FINE 25 10 fige ) V5 B8 9% B L A B Hh 45 2 1Y mAs {15 4%
JZ I W RS A R A A TR 3 O 0 KO BF 5 GE 52
CARE Dose 4D £ A G 5 2> 1 i ¥ 07 & 44 5 55 57
. CARE kV 4l CT ##x H A A2 K & 1) 14 1Y
LG T BE 1y R T i 2R, B 3l A W)
H T T e 5 P I ) 2 o R 72 A i £ i o {1 TT Bl
& WL Y A b AR 4k [R5 CTDIvol \DLP, 4 2%
T BB TR BE AR &5 WK, A 3h i B ik
4457 P A R IAE o S 30 g U b O AU A S ) 1 () B
P e R o i

AWFFE KB CARE Dose 4D B4 Care kV(B 4H)
HH#i% CARE Dose 4D(A 4 H# ED 45 r F R, A
HFHED K 0. 71+ 1. 84, B ¥ ED K 0. 59+
1.55,B #H % A 41 ED 3 /> 0. 12 mSv. T [ iig 5 24
16.9% A 22 5 A G4 2 L (P<C0. 05), AHF5
Y Winklehner %1 45 g1 A5 (Y AIF 5 7 I AR ) 45
B 5 5 75 % (body mass index, BMD) 7 [i] — 7K S
B SR AT M RS RS ER CT A 43 4 4 5 0] 2 44
AT RMZE—5. % B3 BMI Xk 505 £ 1 5w
AR AW FE R A FLHEAT BRI . A5 BF 58 0 20 4
WP A Bt AR 1) R 1 0 AR 25 R T gt
22 Y (P>0.05),

BT R AS W] X3 -3 CT fE . SNR, CNR
WiZH 22 R TG L (P>0.05), A HWH 20
¥ CT Al )9 (35.17+3.21) HU, E#4# SNR,CNR 4}
Wk 6.200. 56,10. 830, 65; B 41 W0 1 £ 4 - 34
CT {fi}(36.29+2.181) HU, E % SNR,CNR 4}
Wk 5.8940. 35,10, 04 40. 42, AWF5E %M CARE
Dose 4D Bt & CARE kV 7 B AR i 5 55 5 14 [] i AS
REMG i, 5 Eller %5 B iF 5825 R — 3. CARE
Dose 4D B4y Care k'V 7148 FAK K I 568 59 0] 4 8 3 A
R AH PR 5T 2 BRIk 392 W il oK 45 7 PR Hds R AR
S

2% b iR ,CARE Dose 4D Bt 4 Care kV #EFTIR
ME 414, Ho R — 1Y CARE Dose 4D #2471 4 ] 3
— 5 WA S 7 T B R ORI R T L R B
5 B5 3 B A 4k (As law as reasonal achievable,
ALARA) JEIE 17 FLARAE J5 3% 7 5 (B A5 I R4 T



1038

WA F IR 2014 45 9 A% 29 #45 9 8 Radiol Practice,Sep 2014, Vol 29, No. 9

AHIFFE AR RS AN [ (¥ 2 25 v O A0 L TR AT 2 4L 5 . R

7% 18 BMI X 5 500 42 (9 52 05 3

X L8R A 15 4 e

— SRR
5%k

(1]

2]

[4]

[5]

(6]

Brenner DJ, Hall E]J. Computed tomography-an increasing source
of radiation exposure[ J]. N Engl ] M,2007,357(22) :2277-2284.
Hein E,Rogalla P, Kingebiel R, et al. Computed tomography spiral
CT low-dose CT paranasal sinuses radiation dose eye lens radio-
protection[ ] ]. Eur Radiol,2002,12(7):1693-1696.

Menzel H, Schibilla H, Teunen D, et al. European guidelines on
quality criteria for computed tomography[ M]. Luxembourg: Eu-
ropean Commission,2000:162-163.

Price RR,Axel L.,Morgan T,et al. Quality assurance methods and
phantoms for magnetic resonance Imaging: report of AAPM nu-
clear magnetic resonance task Group No. 1[J]. Med Phys, 1990,
17(2) :287-295.

Pierce DA, Preston DL. Radiation-related cancer risks at low doses
among atomic bomb survivors[]J]. Radiat Res,2000,154(2);178-
186.

Brenner D], Elliston CD. Estimated
sociated with full-body CT screening [ J]. Radiology, 2004, 232

radiation risks potentially as-

[7]

[8]

9]

[10]

[11]

[12]

[13]

(3):735-738.
W SE AR L I wh T L A T RGBT R BRTEIRBE CT
S N T B AR R L 2013,29(6) £ 94-97.
T R E R 55 228 CT HRIE 43 1 2 B0 Ak 19 9 14
PRASSEI B FELT ], P [ BE 2 AR 4 44 7, 2013, 21(7) 1 497-500.
Hundt W,Rust FP,Stabler AM, et al. Dose reduction in multislice
computed tomography[J]. ] Comput Assist Tomogr,2005,29(1) :
140-147.
Winklehner A,Goetti R,Baumueller S,et al. Automated attenua-
tion-based tube potential selection for thoracoabdominal compu-
ted tomography angiography:improved dose effectiveness[J]. In-
vest Radiol,2011,46(12):767-773.
REZR. CARE kV-3 gl £ kV 3 i BoR —— AR50 1 i 7] i
P AR BT ] P E BT . 2012,27(2) :120-123.
Eller A, May MS, Scharf M, et al. Attenuation-based automatic
kilovolt selection in abdominal computed tomography:effects on
radiation exposure and image quality[J]. Invest Radiol,2012.,47
(10) :559-565.
Slovis TL. CT and computed radiography: the pictures are great,
but is the radiation dose greater than required[J]. AJR, 2002,
179(1) :39-41.

Gl i B #1:2013-09-16 & (1] H 1] :2013-04-28)

CILRL 2 5% B s 200 1))
LBILE B F U R4 HIR T AR (OLA

H A -

dvi&iiﬂ‘?)tivilz%afi@]ﬁ#ii‘ﬁni?ﬁiﬁ]ﬂ‘v’/\&lir‘;%%si;‘*zfuéiii% LERBRFRE
B EGE 2006 )—FH . TF 2013 F 5 Awdb®

& (Pediatric Imaging-Case Review Series)) % 2 J&, /& & % % Thierry A. G. M. Huisman,

% $ 432 T Johns Hopkins Efefe KR FILAE AN LR, AP oEE
20060 , F R\ T BETENGRARE LA, QETRLAAY. B F EH

MR EH S OKRF LA R B KT L

E 5 koAt k. B
FRE AR 3 A

A, BAARFAO T XA MAELZR  AREANE——F DL, TERHE . APELE R TRILQOLEFAEF S, . EHE

S %A in 5 HBAR BB T I, R OIEIENE A F
AT R
BB EFER 110 (A% HF Tk

Z 75,027 — 82433396 X 15827102185) , i 45 430016, #ELE G T &

(B BiS Y
}]‘1’{‘7’ & % AR 'TiT jk‘
WEER EEHRARS

59787592,

(EREXFZBFE)
#t (Springer) 4
B A sk 230 RleF RHERFRTR Y
A®.

R BT R,

kﬁ:[:l’;uﬁﬂﬂh‘j’ﬁ“ﬂ(/?-[i%f"v Remikzm. 2HE9
NRGHMBEMNBERE, S AME CT.MRI.PET—CT %
G ONBHHR PR ECERMN B YGRS 2T A, TMH 228 T,

TR P ELR.L 215 ZF,4 3000 B R LHARZ AR RARARE LS
SR AP L E L L FEMRARET., FEERBR G WAL RBIEEFL T AR, RRE RBIE, &4
o S R RAF R R AR R A AR
EAZEEAN R AR EZGMBETHLER(ESI A EFHRLFOAMERAEARER.BFTHELRBT

ARBERAMETHAAEF LB RZ, FEFARTEFYRFAGEZRABR, SR EEEERE

2 EEE HAILFE ILHES SR EHER

s@OAEBIE R FWAER R E, ﬁxﬂﬁﬂé,%%%‘&ﬁiﬂiﬁl B A TEBR IR ZA.
FEAXTHEAERK 1005 . XX FTILEFER CT « MRI A #4645 (3

PR A ARG,

WEALRKL L%, T 2011456 AWARZAHRAEERET. ZH LB TRESHFR

AT ﬁi& ZXH AL AR U T AR
YR TE B FE XFH
¥ 415%3&%:010—67605754 65264830 59787586

A R

BERFKFEARBELAE P AR L"AXNAR
SAL F s R

A F e — A



