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Optimal tube current for low—dose HRCT scan of pig lung specimen in vitro
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[ Abstract]Objective : To investigate the optimal tube current for low—dose high resolution computed tomography (HRCT) scan of pig
lung specimen in vitro. Methods : Brightspeed Elite 16 multislice spiral CT from GE company was used to scan five fresh isolated in—
flatable lungs of pig by methods of conventional scanning and different low—dose scanning(the tube current of conventional scanning
was 200 mAs while the tube currents of low— dose scanning were 80,60,40,20,10 mAs;other scanning parameters were fixed). Then
the quality of the scanning images was evaluated. The quality of images was guaranteed under the premise of meeting the diagnostic
requirements and obtaining low—dose volume HRCT technology solution. Effective dose (ED) per scanning was also calculated and
analyzed statistically. Results: When the tube currents were 80,60,40 mAs, the radiation doses were lower gradually, with statis—
tically significant differences(#=173.90,P<0.001) and the quality of scanning images can meet conventional diagnostic requirements.
When the tube current was 20 mAs,the dose of radiation was lower and the quality of the image can basically meet the diagnostic
requirements. When the tube current was 10 mAs,the dose of radiation was the lowest,but the quality of image can not meet the diag—
nostic requirements. Conclusions ; When we chose the tube current of 40 mAs, it can ensure high quality of CT images and reduce the
radiation dose at the same time. So it is of significance for clinical doctors to formulate low—dose lung scanning solutions.
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Tab.1 HRCT radiation doses and values of image quality in
different tube current levels (x +s )
CTDI vol DLP ED 1%
(mGy-cm) (mSv) PEo

LR

(mAs) (mGy )

200 12.68 £ 0.13* 453.67 £12.68" 6.36+£0.14* 5.00 + 0.00
80 4.69+0.27* 171.01 £9.02* 2.42+0.11* 4.98 +0.02
60 3.66+0.11° 12530+6.27° 1.75+0.11° 4.88+0.05
40 249 +0.12*  83.73+4.11* 1.23+0.08" 4.63+047
20 1.20+0.25" 4623 +4.71* 0.64 +0.06° 3.47 +0.43"
10 0.58 £0.02*  21.62+041" 039+0.22" 1.71+0.71°

FAd 3303.87 2337.18 1435.88 55.83

PAE 0.000 0.000 0.000 0.000
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E 1 EHiRA 200 mAs B, B RERFRICHEE
Fig.1 Quality of image can meet the need of diagnosis at the

tube current of 200 mAs
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2 HHfHA 80 mAs H, BGREREHEICHIEE
Fig.2 Quality of image can meet the need of diagnosis at the

tube current of 80 mAs

3 EHHA 60 mAs i, BlIGREREHRISHEE
Fig.3 Quality of image can meet the need of diagnosis at the

tube current of 60 mAs

4 FEHRRHA 40 mAs B, BGREREHBISHEE
Fig.4 Quality of image can meet the need of diagnosis at the

tube current of 40 mAs

5 EHRA 20 mAs i, BIRREERHEISHTE
Fig.5 Quality of image can basically meet the need of diagnosis

at the tube current of 20 mAs

6 EHIRA 10 mAs i, Bl RERREFHEISHEE
Fig.6 Quality of image can not meet the need of diagnosis

at the tube current of 10 mAs

3 3t 8

PR ST B 47125 512 (International Commission
on Radiological Protection,ICR)1997 4F-#¢H T X2k 1%
S =, RISEEGIE 4k AR B Al A AT
et BRI (R, I L I A A A v A S BR A
FAEGR & (as low as reasonably achievable, ALARA)”
(I SRITTBERS 22208 IE CT 13 S Aok sy
ek A I3 FH 31 Rl BOR ), FR S H2 32 CT R A A
RATAR BB =, e S 0 X s IR 5 A G
IR CT KA i X LA S 70 47540 T [ B _E A
SE A I B2 X AR A b A i 2
WO 3 A T AN e S5 R e LB
JEAE X AR M@ R T B R, BT R,
SRR T BT BB TERAE T A CT £
AR AR , R CT & 2R BRIRPE R
P 1) B AR 55 A DL s FE A

i}, —SEBEITZA T2 CT K s i)
TSR, —BRIBSR EHR B . 1990 4F Naidich
HUHR TR CT BOES, RIFEHAR A 28R
AR OCT 8 33 Y R L TR DA R it
TEXT 12 B 10 mA IS H M 140 mA
TAA R B EHRIEAT LB R BRAE 10 mA 48 HLIR
FAFTN A YN DX RO 2 A B BTy AT
7 il A AU TE R R BRRAE AR CT 494
PR T BRI, — RO KA o i
Z W R R AR 209 LA A BB A
FRITRREAR, ST, N 1 %5 I RS2 IR i & Fhor i
R BB B AT K ok T A ERI 2% B
UBURY TR N K7 kSR N K & N D PSS S



BERERKZFIR 2014 F£5 39 E5 5 # ( Journal of Chongging Medical University 2014.Vol.39 No.5 )

— 723 —

REAIRIE RS A0 O 52 I AR R,

AT CT 47 58, P00 S B FH Ak
F L CT 4, 4w S B 45 rL i Sl
FIF J¥1) 5 0 S 500 R I B WA S A, R B8
AT S R e RAALR, (PR M e 4 o S BT AT
55 B RIS A AN R] , 15 AL 2 CT {E5 7 -
50~800 Hu, fili PUJi ALY CT (B3 BBl 7E 20~50 Hu, AH
AR T (R AR XS L), XA A5 AR
il £H 40 B L TR S SR R S R, AR A2 R Y
T WL, A v B Y B AR FL R, I AN IR AR
P T 1 X AR BTSRRIl R AR s S 771
i B AT S DAL I Bl 47

MR CT % R (A EE S IE & AR I R FH b, ]
AEIEES TR ETEE T, 0T Re R R AR 4 i
RS, BT X B LTI AR 32 2 4
A L FE DR T PG A 43 B 23R U2 Pl R 28 1)
X LR AR B RN B 2 e R R Y
HRAE A 1) S ZE i3 ml LA PEGE A R4 X 4R
BRAE AT, (0 FHHT BRI 2% v ELRR RN 1 i
B Aol Y08 A LA R T 4 e R v A T S B 1 5 R A
o S B o A 11 A RO I L 3 38 AR AR e 79 i 1
Hipes-osl feah  FE bR 38 v] IR F 4 il 4
SRR S Y O VA A L IR TR R AR PR
FTHRBOE YRR A R RS, E NS
(BRI X 4 7R 100 i P e AR A5 Fi 9 Dk e AR 4 5 591
AU A SO R PR A LI
IR BERZ e T IRAT E 3 g, TGS i ) H 4 T i
SN, R TR AR ) 2 B0 AR AR AR 5 R
Bl IE 3 Ml 20 20 B % B LA RS AR A M5 K SF | TR I il
LIRS A 5 52 W 52 e B AY CT ML
R FHRARAS FIA , AN IR A B T S 300 o R e ik

AR, A CT 30 25 (AT HL )
AAEREOL , KR B A FL U 2 40 mAs B )
A ORUE SRS oo BER BT i (250K, TR 5 77 1K
R , 290 5 FLAETE Y 20% ; 45 FL 2 20 mAsi,
Ty AT EEATH RS WT TR oK FR S R e — 2D
23R F R 20%, IEAN AT IFFE R IA0O {5

1 CT AR AT AKG N CT 3RS 14 A5, AR
RHFEAR CT A 1 A

25 BRTIR  fEORIE CT BRGNS 2 B[R]
G HRCT 14 % s A f) B 50 v RE A A7 2
AR SRS R 2, 6T 1 AR P 0 790 2 419 D7 5 ) ol 7 L
A—EMSHNHE,

& % x M

[1]  Yanagawa M,Tomiyama N,Honda O,et al.Multidetector CT of the
lung:image quality with garnet—based detectors[J].Radiology,2010,255
(3):944-954.
[2] S AR CT 75 i A i A 8 S B2, 2013,
34(10):12-14.
[3] Marin D, Nelson RC,Schindera ST, et al.Low—tube-voltage , high—
tube—current multidetector abdominal CT: improved image quality and
decreased radiation dose with adaptive statistical iterative reconstruc—
tion algorithm——initial clinical experience[J].Radiology,2010,254(1):
145-153
[4] Yu L,Bruesewitz MR, Thomas KB, et al.Optimal tube potential for
radiation dose reduction in pediatric CT; principles, clinical implemen—
tations , and pitfalls[J].Radiographics,2011,31(3) : 835-848.
[5] XUSCH:, 74, w8, 55 B T B BB 1O IR & CT
Fi A7 B R T].CT HRE5 ML, 2013,22(3) :421-428.
[6] ERWIN, F1JRTE , BRI AL, 45 PIFHHE T Anscombe ZE 4tk i 1ty
R CT JH ke ()] [ B Py B2 20k, 2013,30(2)
4023-4026.
[7] B3 ARGR) ik CT 1 A il 98 2 SR 08 B2 [0, v [l e g e S
2009,36(6) :301-306.
[8] Neroladaki A, Botsikas D,Boudabbous S, et al.Computed tomogra—
phy of the chest with model-based iterative reconstruction using a radi—
ation exposure similar to chest X-ray examination; preliminary obser—
vations[J].Eur Radiol,2013,23(2):360-366.
[9] Papadakis AE,Perisinakis K, Raissaki M, et al.Effect of x-ray tube
parameters and iodine concentration on image quality and radiation
dose in cerebral pediatric and adult CT angiography:a phantom study
[J].Invest Radiol ,2013,48(4):192-199.
[10 ] Yu L,Li H,Fletcher JG,et al. Automatic selection of tube poten—
tial for radiation dose reduction in CT;a general strategy|J].Med Phys,
2010,37(1):234-243.

(T A L)



