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Small Field Macroradiography in High Magnification

(Studies on Enlargement Radiography, 48. Report)
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The present paper deals with the practical procedure of the macroradiography in 8-fold magnifica-
tion which was proved experimentally and described elsewhere by us to be optimal magnification ratio
in case conducted with the very fine focal spot (about 50 ) tube with adequate combination of the in-

tensifying screen-film system for the water phantom of 5 to 15 cm in thickness as scatterer. Geometrical

distortion of the magnification ratio in the body, confirmation of positioning by X-ray television, the

skin dose and volume dose were discussed in details.

The small field macroradiography in 8-fold magnification was applied for examinations of the chest,

lymphography, angiography and bronchography.

The actual macroradiogram of 8-fold magnification produced better findings of the fine structure

of the living body than macroradiogram of 4-fold magnification or conventional radiogram.
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Table 1. Exposure Times for Examination of
Various Parts of the Body

Exposure time (sec.)

®x 4 8
(9em> 9em)|( 2cmx 2 cm)

Part ot the body

Skull
Lateral Projection | 0.3 —0.8 | 0.6 —1.6

AP projection 0.6 —1.0 | 1.2 —2.0
Chest PA projection | 0.05--0.15 | 0.08—0.28

Abdoren 0.2 —0.5 | 0.3 —1.0
Arm 0.05—-0.1 | 0.08—0.2
Hand 0.03—0.05 | 0.05—0.08
Leg 0.06—0.2 | 0.1 —0.4

at 120kVp (HVL : 4mm Al), 3mA.
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Fig. 1. MTF curves of conventional radiogram:
and macroradiograras in 4 to 20-fold magnifica-
tion taken with the X-ray tube having a very
fine focal spot of 50u and water phantom of 10
cm in thickness, MTF of macroradiogram of
8-fold magnification is superior to others in the
higher spatial frequency region.
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Fig. 2. MTF curves of macroradiograms  of 4-
and 8-fold magnification taken without scatterer
or in combination with water phantom of 5, 10,
and 15cm in thickness. When the macroradio-
graphic system without water phantom is used,
MTFs of macroradiogram in 4-fold magnification
are superior to that of macroradiogram in 8-fold
magnification. When the scatterer is added to
the test object, MTS of mocroradiograms in 8-
fold magnification are superior to that of ma-
croradiograms in 4-fold magnification.
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Fig. 3. Geometrical distortion of the magnification
ratio in 4- and B8-fold magnification macradio-
graphy of the chest.
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Fig. 4. X-ray television simulator used for
confirmation of positoning.
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Fig. 5. Air dose rate on the axis of the X-ray
beam. The diagram is used for estirmation of
the skindose of the patient.

AAREZKHREQMS B3E H105
V. BEOWEREBECHNAEZ BhB. T
DX AROZERIEE 2 JIE Ui, Jl5211d Victoreen
Condenser Chamber r-meter 35} ¥ Radocon [
A, EXESDCHRET Y OFR L. o
Hawr 5 Blizid. 120kVp, 1.5mA T HAnb
25en Y indob 4 fSHNKER O & & © KNE 02
FREREIL 1,100mR/sec, fEphH13em, Fighb
8fEIh A TI1L,  8,600mR/sec. "TH2tz, -
& 2 ERE D 4 A TR Db) TiL, 18
cnd fE D A D4,  120kVp 3mA 0,058 D
F&EThHh, COBEOEEOME TR
B3 110mR TH 5. @E20emd AT, 120
kVp, 3mA, 0.08@b &M DT, ZOBf
12 180mR DFETH D, 8 EFIEAFE T, 18
cnd gL C0.08%, 20cm 0. 128 DIE SIS TH
5h:5, 4 580mR 75 920mR DZEiR R L
HETo 5. kil LIRS B TE o mii,
4 fEgEKTCiE8lem?, 8 {5k Tik 4 cm? Lo
TH s, Lich>TREBSGR 4 FHEREE T
139 ~15Rem?® TA b, BT 2~4
Rem?® TH 5,

WIZT L DEAVTHE20en, #540em, & X2320
cnDKFEHCORENMEIEL: GE6RD. &

120 KVp { HVL. : 4mmaAl)

% r20cm I =1 20em _20em
5-|- /
1
lo+15 His / 15 -I5cm
29110 /w —10 570 /
304 10— LY
20—
40- )
505 3015 20715
= 2
70 70 50—
%! = @%5
— [ (= =
100 % 100% 100%
I X 4 X 8 X
Field size 30 % 30em? 9x9em? 5%5 cm?
FSD.  100cm 25cm 13.5 cm

Fig. 6. Dose distribution of macroradiography in 4- and 8-fold magnification.
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Table 2. Integral Dose Rate (g+R/sec) in Conven-
tional Radiography and Macroradiogra-
phy in High Magnification

| Magnification ratios
- ey (Field size in cm?)
ol water — R
(cm) X 1 |' x4 | x8 ! X 8
1(30%30).(9 x 9)(5%x5)(2x%2)
5 | %02 | s | ae | 7
10 | 1276 | 827 5%] 97 |
5 ‘ 1453 | 963 7%‘ 103
20 ‘m% 1006 72‘

at 120kVp (HVL : 4mm Al), 1.5mA.
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Fig. 7a. Conventional radiogram of the chest
of the adult man aged 67 years with senile
emphysema.

Fig. 7b. Macroradiogram in 4-fold magnifica-
tion of the same case. Fine pulmonary
marking is shown more than the conventio-
nal radiogram.
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Fig. Tc. Macroradiogram in 8-fold magnifica-
tion of the same case. Details of the pul-
monary marking are clear. The pulmonary
markings are constructed of small notching,
fine structure shadow and fine linear shadow.
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Fig. 8. a; macrobronchogram in 8-fold magnification which was produced photographically with
magnifying two times as large as the macrobronchogram in 4-fold magnification. b; macrobron-

chogram in 8-fold magnification. The image quality of macroradiogram of 8-fold magnification
(a) is superior to that of 4-fold magnification (b), and shows details of bronchiolar ectasis and

alveolar irregularity.
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