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Correlation of focus-to-flat panel detector distance to radiation
dosage and image quality in digital radiography
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(Department of Radiology, Gansu Provincial Hospital of
Traditional Chinese Medicine, Lanzhou 730050, China)

[Abstract] Objective To explore the ralationship of focus-to-flat panel detector distance (FFD) to radiation dosage and
image quality in digital radiography (DR). Methods Polymethylmethacrylate and CDRAD 2.0 phantoms were radio-
graphed by DR auto exposure control (AEC) without filter grid under the 70 kV and 90 kV of tube voltage respectively.
Sixteen different FFD (range 100—250 ¢m, 10 c¢m interval) were set. Exposure index (EI) was recorded, and entrance
surface dose (ESD) and tube current were measured using X-ray dose measuring instrument. Image quality figure inverse
(IQF;) was calculated, and statistical analysis was carried out. Results When tube voltage was 70 kV, there were high
positive correlation between FFD and tube current (r; =0. 993, P<C0. 05), moderate positive correlation (r» =0. 649, P<T
0.05) between FFD and EI, high negative correlation (r;=—0. 935, P<C0. 05) between FFD and ESD, moderate negative
correlation (1, =—0.699, P<<0.05) between FFD and 1QF;,, When tube voltage was 90 kV, there were high positive cor-
relation (15 =0. 985, P<{0.05) between FFD and tube current, high negative correlation (» = —0. 968, P<C0.05) be-
tween FFD and ESD, moderate negative correlation (3= —0. 628, P<C0.05) between FFD and 1QF,,,. FFD and EI was no
correlation (s =—0.206, P>>0.05). The differences between r and 5, rsand s r and rall had no statistically signifi-
cant (all P>0.05). Conclusion When FFD is increased from 100 cm to 250 cm, ESD of DR is reduced, but the detail con-
trast of image is reduced slightly. The FFD must be adjusted according to clinical requirement.
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(i E] BH it X LER (DR S EHN MR (FFD) 5 M7 R A QR R MMt ik LRiE
LR SR 3l CAEC) A58 2 6] 58 HY L 1A 975 T2 HY 5 A0 48 05 I 6F LE 3 43 A7 #2455 (CDRAD 2. 0) #£ 47 DR #5% , % #4351
J9 70 kV.90 kV; @it F3hiE 4y . i% & 16 MAF A FFD,7E 100~250 cm GBI LA 10 em 334, 10 FROGHE B (ED , %
X2 300 ASCI  AA 3 ASE R E CESD) A LI, TR AR B R T B (QEF ) - FF AT S 0T. R BHE 70
kV i, FFD 58 i S/ E IEAHE (n =0. 993, P<C0. 05); FFD 5 EI 2 1 IEAH K (r, = 0. 649, P<<0. 05); FFD 5 ESD
5 BE U DG (s = — 0,935, P<C0. 05) ; FFD 5 1QF,,, &2 H1 B B A 56 (= — 0. 699, P<C0. 05), & HLE 90 kV B, FFD
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55 M B R E IE A OE (s =0. 985, P<C0. 05) ; FFD 5 EI JGA# & (s = —0. 206, P>>0. 05) ; FFD 5 ESD £ & & {4 3¢
(r,=—0.968,P<C0.05);FFD 5 IQF,, £ P JE MM K (rn=—0.628,P<<0.05), n5 rn.nH rn.n5 nEZRHYTLEIT¥
B (P#>0.05), &t AECH#F DR B, HiF FFD A 100~250 cm i [l P9 88 i, AT R AR5 49 5710 &k, (E 2 A5 40 15 11K
Xof LU B 2 WA AR, 78 S bR g o i AR B 12 W SR 3547 FFD 280 4k .
[REIR] OTHESE AR BRI IR B 4R 5 7 i 5 s R

[(FESEE] RS14.4 [XHAFRIREG] A

B X 2k HE52 (digital radiology, DR) it 1w 45 il
R S5t AR AIE 1) 3 AT 55 S R AR50 S 5] e Rk 3 S AR I
U OX 2R MR E A R B (focus-to-flat
panel detector distance, FFD) & DR =AM GE S =
—, 2 DR B L) AR R RE . A BF 5% da 3 A%
Fb BE ARAR S L DL R4S i R T (image quality figure.
1QF) NI 545, 43 1 DR $E52 FFD 5K £ A G157 &
(entrance surface dose, ESD) K 5 1% i & H F 8] 4L
(image quality figure inverse, IQF.,) I AH &M, ¥R i
FFD Z 80k x5 BE K DR 4% 5% 19 48 53 7] 2 M o035 ]
B AN R
1 URE5FE
1.1 LY #% Carestream DRX-Evolution DR %
4t 4B R 0.6 mm, X 28 BB 2. 9 mmAL AESS M ik
HMAS 35 cm X 43 em, FHFF 2.5 k X 3.0 k (R %
139 pm) , KB 14 bit, & FERMBE 750, 405 KX
F B2 A3 M1 AR 45 ( Artinis MANUAL CDRAD2. 0 phan-
tom, Holland) , 5% H] DL 5 FY 5L P A 15 HY 16 by 41 L 1 ok
AR FLA 265 mm X 265 mm X 10 mm A ik A
15 47 >X15 811, 36 225 M B M A7 A [A] R 5 A EL A Y [5
TE LIRS A b A 1 LR 5 K sz e T A5 40 5 AR % L e
0 22 f AL SR/ o S e PG 20 5 IR0 e B e o 2R
FH L T 5 B2 B BB (polymethylmethacrylate, PMMA)
AL, JERE 10 em. QUART dido2100K Y X £ 5 &
L CFFE TEC61676 brif) , 5 Fl 40~150 kV, 5 4
50 uGy~50 Gy, Bffa] 0. 01 ms~999 s . KEE£0.1%.
1.2 LR Uik SEEETR DR RGEMTEe R, LB
TR, % FH B 3l 88 % (auto exposure control, AEC) 45
X PMMA Fil CDRAD 2. 0 f& #8347 DR $5% 4 L
5091k 70 k.90 kV,FOV 27 em X 27 cm, il i T 3
TR X 4 S BRI Z H R B BOE 16 AR
% FFD, & 100~250 cm JEH ML 10 em 347 . KA W)
FED LR 70 kV B Y EHRIC R 70 kV 44 HLEK 90
kV I EEAE R 90 kV 4, il s B ' 38 AU Cexposure
index, ED 2R X 4l I ESD MAFHLA . 0901
PEAT 3 WL, & H S BB (E .
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(1 849.944237.91), Rl FFD & ¥, ESD
B FFE(E 4),70 kV BF ESD {H B K 2 24. 00% 5
90 kV B} ESD {f K&K 25 39.90% ., FFD 7 100 ~
150 emiis [l N ESD F [ 2 % ; FFD £ 160~ 250 cm
TGN ESD T %%, FFD 5 IQF,, X &4 Bos
& FFD i, 1QF,. HI&A T (E 5).,
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