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Rotatory Cross Section Radiography applied to the compensating filter
By

Tadayoshi Mazuda, Kazutomo Ban and Shigeo Endo

When a rotatory cross section radiography is taken under the exposure to bring out the interior
Structure of the body, the superficial 1—3 cm thick layer of the soft tissue has the similar density as the
background, so that it becomes impossible to make out the outline of the body. In order to correct this
Shortage, the authers have completed the compensating filter to absorb the peripheral portion of the
incoming X-ray during the rotatory cross radiography.

The purpose of this report is to determine and rationalize the adequate condition to fit each sub-
jected position of the body.

Each portion of the body to be examined has its most adequate Condition for the thickness of the filter,
the depth of the Superficial layer to be covered by the filter, and the range of rotatory angle for effecting
the filter.

To select these conditions the authers first obtained the basic conditions by calculating on the
Cross Section of each portion of the body, and then corrected by phantom examination.

The neck, for instance, should be Covered up to the depth of 3 cm in the anterior aspect by a filter
consisting of 3 mra thick alminium and 0.25 mm thick Copper. In the pelvic portion, it appears most
effective to use a filter of 3 mm thick alminium and 0.4 mm thick Copper up to 2 cm in depth in the
anterior aspect and 3 cm in both lateral aspects.

If a filter is too thick, or the covering is too deep, an obscuring Shadow is yielded in the X-ray image.

This filtering method is especially usefull in planning the radiation therapy.
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Fig. 1. Mechanism of compensating filter, During
the rotation of X-ray tube (f) in the range of
¢1, the filter works as w, and in the range of
@, the filter works as w,. These filters absorbs
the X-ray to the anterior surface of the body,
while the X-ray tube rotates in g, the filter
w, and w, absorbs the X-ray to the lateral su-
rface.
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Fig. 2. Block diagram of compensating filter,

A: Lieaves of filter, B: moter,
C: axis with screw, D: handle,
L: Light localizer, M: Mirror,

X: Xeray tube.
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Fig. 4. —: Relationship between thickness of

water phaotorn and dose rate.
- Relationship between 3mm alumin-
ium with copper and dose rate.
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Fig. 5. On the antero-posterior diameter of cross
section of the neck, the distances in every 10
degree from the surface (A), 2 em depth (B),
4em depth (C) and the center (D) are meas-
ured.
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Fig. 6. The distances in every 10 degree is shown on the ordinate and the

angle on the abscissa.
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Fig. 7. The distances shown in Fig. 6 is changed into the dose rate.

Table I
- Voltagci D ! N A
| 60KVp | TOKVp | 80KVp
Water | | |
5cn 0.06 | 0.06 0. 06
em 0.10 | 0.11 0.11 |
Tem 0.15 | 0.16 0.16
Sem | 0.20 | 0.22 0.22
9em | 0.29 0.33 0.33
10cm | 0.35 0.35
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Fig. 8. Determination of compensating filter.

1) The area made with dose rate curve of A
is devided by 50° into & and 8,.

2) The mean area of e is represznted by line 1.

3) On the line I, the line II is made repres-
ented in order to make equal to the area
B, and B,-

4) The difference between dose rate line I1
andC curve is made.

3) The filter corresponded to the dose rate is
obtained.
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Table 11
Thickness of Filter Depth be to : Range of rotatory
Drawing | Phantom Covered by filter angle
methode | examination
B f 0. 25 05— 60°
Heac 0. 55mm . 0. 35mn 3cm 160°— 220°
| | T o___ -]
| N 0z | GFm | % e gwe
; p 3 . 0°— 60° |
| Chest Anterior 0.4mm | 0.3mm cm 160°— 230°
| Abdemen Tiatessl 0.27um | 0.4m 300 70°— 150°
Anterior 0.4mm 0.3mm 2cn 1782_ 2332
| Pelvis el
Lateral 0. 25mm 0. 4mm Jom 60°— 160°
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Fig. 9. Axial transverse tomogram of neck phantom.
A: no compensating filter, B:0.3mm Al4-0.25mm Cu filter, C: 0.3mm Al -+
0.8%mm Cu filter, D: 3mm Al4-0.25mm Cu filter is placed in the depth of
lem.  E: 3mm Al4-0.25mmCu filter is placed in the depth of 5em.
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Fig. 10. Axial transverse tomogram of the Fig. 11. Axial transverse tornogram of the
neck with no compensating filter. neck with compensating filter,

w264 W55

Fig. 12. Axial transverse tomogram of the Fig. 13. . -ansverse tomogram of the
head with no compensating filter. head with compensating filter.

2

Fig. 14. Axial transverse tomogram of the FFig. 15

Axial transverse tomogram of the

pelvis with no compensating filter pelvis with compensating filter,
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Table III
Exposure Filter Depth be to Covered Range of Rotatory
by filter angle
KVp mA Al 1 Cu anterior lateral ‘ anterior lateral
‘ 25 i 0°— 60° .
Head 70 30 3mm | 0.3mn 3cm 2cn 160°— 920° T70°— 150°
i 20 0.2m 0°— 50°
Neck 85 | 25 | Om | 0.25 S 170°— 220°
| 25 0°— 60° o
| Abdomen | 80 B 3 \ 0.3m 2cm 3an | ye00 5901 70°— 150
| o [ 25 f °— 50° |
| Pelvis 8 | % 3m | 0.4m 2n | 3 1790 o900l 60°— 160° |
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