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The Improvement of the Tomographic Image
and its Clinical Application
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The tomographic image quality clinically obtained are influenced by many factors; tube movements,
focal spot sizes, X-ray beam collimations, grids, screens, films and so on.

In this paper, the effect of the X-ray beam collimations and the moving grids are especially studied.
The results are summarized as follows:

1. The same MTF curves obtained in various tube movements suggested that the informations of
the objective plane were transmitted equally on the film.

2. The MTFs with collimated X-ray beam were improved in all spatial frequencies than that with.
not collimated one.

3. Using collimated X-ray beam, the MTFs without moving grids were eventually same as the
one with the grids.

4. It is recommended that patiens are tomographed with as small field size as diagnostically pos-
sible and without moving grids.

5. By these techniques, the patient dose will be reduced and the similar tomographic image will
be obtained.
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Table 1. Tomographic conditions used in this

study.
Tube movement E?g;ﬁ?in;ﬂg)le Exposure time
Rectilinear 72 0.3 sec.
29° 1.3
42° 1.1
Circular 9° SIS
36° 3.3
Elliptical 34°—18° b )
Hypocycloidal 37°—-20° 8.8
Spiral
double turn 5(0°—-38° 5.6
triple turn 4]1°—13° 9.7
Circulo-linear a7° 5.3
Cosine 41° 1.6
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Fig. 1. To the informations of the objective plane, the MTF curves obtained with 11
various tube movements were evaluated eventually invariable. Two examples are shown,
with 29° rectilinear movement on the left, and with hypocycloidal on the right. Focal
spot size 0.7mm. Field size Temx 14em, with moving grid. (grid ratio 8)
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Fig. 2. It was represented, in MTF curves, that
the informations of the objective plane were
improved by beam collimation. Spiral movement
was used with moving grid. (grid ratio 8). Focal
spot size 0.7mm.
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Fig. 3. In the smaller X-ray beam, MTF curves
were not influenced by the numbers of grid
ratio. Circular movement (36°) was used. Focal-=
spot size 0.7mm, field size Tcmx 14dem.
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Fig. 4. Tomograms of a patient of paranasal sinusitis. In 2a),a larger field size was used
with moving grid, in b) a smaller field size with grid, and in ¢) a smaller field size
without grid. In b) the image was better than in a),in sharpness and contrast. And there
was seen little difference between b) and c).
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Table 2. Exposure measurements, at the centre
of field on skin, are shown in the conditions
tomographing skull.

X-ray beam|  X-ray beam
Sdemx44eml  14cem X 12cm
With moving grid | Without
(grid ratio§ ) grid

Rectilinear 42':'; 200mR|  340mR| 16)mR

Tube movement

Circular 9° 230 410 190

36° 230 400 190

Hypocycloidal 330 430 270

Spiral 350 450 300

Table 3. Exposure measurements, at the centre
of field on skin, are shown in the conditions
tomographing chest.

. X-ray heam|' X-ray beam
' bdcm X 44eml Ldem X 12cm
{ibeimovement With moving grid | Without
o (grid ratio 8 ) grid
[ Rectilinear  42° 80mR| 130mR| 7(mR
Circular 9° 110 | 120 80
36° 130 150 80
Hypocycloidal ; 170 180 80
I' Spiral 180 | 190 90 |

Table 4. Exposure measurements, at the centre
of field on skin, are shown in the conditions
tomographing abdomen.

| X-raybeam| X-ray beam

Sdcm X 44em 1dem X 12cm

With moving grid | Without
(grid ratio 8 ) grid

Rectilinear  42° | 540mR| 540mR| 470mR

Tube movement

Circular g° 580 760 470

36° 620 760 590

:' Hypocycloidal 770 760 610

Spiral 820 | 810 | 670

IEifa 2 bA . TOfRY, #2, 38I04
RSB O B TR T, W Sh oo
WTh, BERECEERT Y, XA IR L
B OH AR Lis\ 54 X b 3 Bl 13

629—(5)

C&, RO, XERAHIR LTI @ L
THE, BRSO R E & AR T
5T LMot

v. # b

XIRBEOEEAXMT F Tl 5 0k X < A
WBRTWALEETH 55, WEHREE~OIGH
XA NODRDIDID sk A BT S L X,
W B B o\ T BB BB D BT,
DFENAD &2 MR LT L, 0
MREYBEMCIROES LA TCEBDOTHAT
HrLtEZBIS.

F v — PR EMERA U TR TR < T T
BT, BWEE—3T 580 %50 £ X 200
BDAY » METAF » LT, BEELET T
I8 EDETORETERE LA TREMBICLEE 2
Tubalagtknid 5. RL, HWAEZ PO E LT
AV vy P REDY T ETFRBE 2 CEOR
EERAR & = 05T OWEMR L BR—T H o
7o, X, BMfiZdLE LTAY » MEE50z X
20042, 50X 100 w3 L O50 X508 & vzt
EEOREMHELFA—CThHolDT, ZOHET
ERmOWEELE T EE 0> T\ b L&ELTE
L,

Z D BRI O Z O FC 2 TEL, Bl o Infaic
Db bLTRFIC7 4 4 A FREESRTWAS T
LDy, Ra DG T B AMEOWBEIL,
A—MThoThHulEc L >TRS. - hu,
H W i % o _ LT ofHanE il LT o
TRDY, LodbZoRFEISEICLS>TRS -
HTHAH. AL, HWAEDHZEE,» RS TH kL
E O TR o T, FEETCoWTE 3 i
EE X B FA—L oW 8 S % Bh A e Thb
&, DI RA—FT B EMNS. #5 Kz,
REMIBLE & ERE S XA E R ) Lo TER
BRI ERERLT 5.

X#RH % BHBAL 0 IR T % & 2 5 flidire
TEC IO THBROBEE»BES S Z L HH
B 2T T ofehy, WIS Tl BRI L
T, JRUEX Hheiiv 2 b, SERK 2 H 2 o
WENE L, ORI D, XEHok



630—(6) ORI 22 i By S MBS 535% H 8 &%

Fig. 5. The overlapping of 2 tomograms, obtained by a) elliptical and b) rectilinear mo-

vements, showed good correspondence to each other.

Fig. 6. Dose distributions, in two perpendicular planes, were represented by film densities.
In a) parallel to and apart 10 cm from, and in b) vertical to the objective plane. Hy-

pocycloidal movement was employed.
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