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X-Ray Test for Detecting a Congenital Dislocation of the Hip-Joint
with Ultra low Radiation Dosage
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Compared with. other nations, the Japanese tend to suffer a congenital dislocation of the hip-joint
at a higher ratio. The inspection for that disease is mostly being done by X-ray photographs in Japan.
In treating the disease, X-ray photographs are usually taken several times until the disease has been
completely cured. The fact that the diseased part of the infant is very near the gonad makes it some-
times difficult to take X-ray photographs in the usual manner. These altogether require a scrupulous
care against radiation injury in treating this disease.

To satisfy the requirements, “fluorography system using video memory” to record X-rav images and
“the ultra-high speed type screen Hi-SS* have been developed. By these methods the information needed
for the diagnosis and the required image qualities that have been inferred beforehand can be obtained.
The results of examination concerning the image qualities of the hip-joint and the measurement on radia-
tion dosage are as follows:

1) To decide the essential image qualities for an X-ray examination of the hip-joint, a trial ap-
paratus for getting unsharpened image from good X-ray photographs was built. It is ecasily found by
response functions that the photos of the hip-joint taken by this apparatus are uscful for the diagnosis.

2) At 60 kVp of the tube voltage, ultra-high speed type screen Hi-SS is about 5.6 times higher in
sensitivity than the fine type screen FS. The image qualities are clear enough to detect the changes.

3) By using the Hi-SS screen and a film of high sensitivity, together with a gonadal protecting
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plate, exposure dose can be reduced to some 1% of that of the F'S screen and the film for general use,

without using the protective plate.

4) Skin dose and the ovary dose needed to make a suitable image in the case of “fluorography system

using video memory”’, become 72 prem and 22 prem, respectively, at 60 kVp, and when a gonadal pro-

tecting plate is used, the ovary dose is reduced to ca. 2 prem.

5) Resolving power obtained by *“‘the monitor flash unit’* is 1.0 line pairs/mm or more and useful

for examination of the hip-joint.

6) Accordingly, the use of this apparatus is recommendable for examining dislocation of the hip-

joint.
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Fig. 1. Schematic diagrams of the gonadal prote-
cting plates showing the commercial type on the
left and the spectacle-like type on the right.
M marks show the assumed positions of the ovary.
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Fig. 2. Relationship between the skin dose and
the film density measured on a phantom of a 3-
month-old human baby. The phantom is made
of Mix-Dp and the fine type screen FS is used.
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Fig. 3. Relationship between the tube voltage and

the dose equivalent, for different intensifying
screens, F'S, MS, HS, and Hi-SS.
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Fig. 4. Relationship between the tube voltage and
the ovary dose. Protection plate of the com-
mercial type on the left and the spectaclelike
type on the right.

Table 1. Intensification ratios for different inten-
sifying screens relative to fine type sc-

reen F8S.
\T]rpe
~ |FS|M5|[HS|s 8 [Hi-HS| Hi-SS NewSS
kVp
50 1 | 1.54) 2.28 4.15 3.90 | 5.79 | 5.70
60 1 | 1.58 2.33| 4.00 4.40 | 5.58 | 5.68
70 I | 1.64) 2.44| 3.75 4.85 | 5.35 | 5.64
80 1 | 1.66) 2.55| 3.50| 5.20 | 5.18 | 5.60
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Fig. 6. Modulation transfer functions of the dupli-
cating images. A, B, C,D, E, F, and G are the
duplicated images at the different distances (0,
1, 2, 3, 4, 6, and 10cm) from a good X-ray pho-
tograph,
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Fig. 7. These images (A, D, F, G) are copied by the diffusing apparatus from a good hip-joint
X-ray photograph under different conditions..
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Fig. 10. Hip-joint X-ray photograph taken with
the ultra-high speed type screen Hi-SS.
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X-ray High tension X—ray pulse control signal
tube generator
System control | Monitér flash signa
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— unit
Disk control signal
/
Image intensitier
Video disk
—> memory unif
X-ray television camera
Video signal (memory) Video tape
recorder
Camera control signal
- i Display unit
Vidoo signal | camera) {monitor)

Fig. 11. Block diagram of the trial apparatus, ““the fluorography system using video memory”.
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Fig. 12. Video disk memory unit and the display
unit (left). Monitor flash unit (right).
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Fig. 13. Modulation transfer functions for different
X-ray images.
X: The image taken by the fluorography
system using video memory.
G: One of the duplicating images taken by the
diffusing apparatus.
FS, Hi-S5: The images taken with intensifying

screens.

Fig. 14, Hip-joint image of a 6-month-old human
baby taken with ‘““the fluorography system using
video memory’ at the tube voltage of 55kVp.

Fig. 15. Hip-joint image of an infant 2 years of
age taken with ““the fluorogrophy systern using
video memory’’ at the tube voltage of 65kVp
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Table 2. Skin and ovary dose using different in-
tensifying screens and “the fluorography
system using video memory™’,

Skin dose (mrem)

Type of intensilying screen |Fluorography
system using

kVp
s ‘MS H % |Hi-S8 [video memory

55 | 485|317 |21.0] 8.7 0.09

60 | 41.7 | 26.4|17.9| 7.4 0.072

70 [32.019.5(13.1| 6.0 0.044

80 249150 9.8| 49| 0.02

Ovary dose (mrem)

Type of intensifying screen !Fluomgraphy

kVp system using

F§ ‘ MS ‘ HS |Hi-88 “video memory
55 |14.1] 9.0] 6.2 2.5| o0.026
60 [12.8] 8.1| 5.5| 2.2 0.022

70 |10.8| 6.6| 4.4| 2.0 0.015

80 | 9.1] 5.5 3.6| 1.7 } 0.0095 i

1000 _~FS
[ i //
] : -
o _— MS
Os00f -
2 I _— —HS
9 /"'/
[ —
o "
_— Hi-5%
//
=
100} ——
50[

50 60 70 80
Kilovolts ( peak)

Fig. 16. Relative ovary dose for different intensi-
fying screens to the doses obtained with ‘‘the
fluorography system using video memory’’, when
the tube voltages are varied from 55 to 80 kVp.
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