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The Study on High-Voltage Radiography and High-Voltage
Enlargement Radiography of Digestive Tract

By
Taiji Kuboshiro

Department of Radiology, Kurume University School of Medicine
(Director: Prof. M. Ozeki, M. D.)

The appliance of high voltage for radiographing digestive tract is generally recog-
nized to be much more effective than low voltage, as it provides a broader diagnosis
area, and also, enables to observe reliefs in the overlapped sections. The objective
of this study is to evaluate its clinical value, and the role the enlargement radiography
plays in promoting diagnosis, however, prior to proceeding with this study, the following
fundamental experiments were made to investigate the characteristics and contributive
effects of high-voltage :

A. Fundamental study of high-voltage radiography.

Experiments were made on kilo-voltage power between 60 through 140, utilizing
paraffin phantom (10 cm thickness).

1) The amount of X-rays, after penetrating a phantom, were found to be in
proportion to the 3rd power to 3.5th power to the voltage, and the density of the X-ray
image in proportion to the 4th power. Thus, in an X-ray radiography, the increase of
voltoge is very effective, and it also reduces the load on the X-ray tubes, which makes
it passible for the use of little focus. The dosage of radiation on the patient is reduced,
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i.e., when 140 KV is applied the dosage is 1/7 of 60 KV.

2) It was discovered that the percentage of scattered X-ray radiation had increased
with the increase of the voltage. However, the increase was found to be very little,

When a diaphragm was used, in low-voltage radiography the parcentage of scattered
X-ray radiated had decreased greatly, and the defference in percentage, between high
and low-voltage, were found to be very great. Therefore, in an actual radiography,
when high-voltage is applied, the removal of the increased scattered X-rays is required.

3) Taking the rate of efficiency and coefficiency of exposure into consideration,

the appropriate grids for removing scattered X-rays were ; Lucidex for 60KV, cross-grid
of 11:1 ratio for 100KV through 120KV, and cross-grids of 12:1 or 11:1 ratio for
140KV. :
4) The percentage of indoor scattered X.rays radiated from high-voltage were
found to be lower than that of low-voltage. And, the percentage is much greater in
high-voltage enlargement radiography in comparison with the ordinary radiography,
as tubes were used on the first and apertures used on the second. Nevertheless, these
percentage were still found to be lower in high-voltage.

5) The effect of voltage on the contrast of paraffin, barium sulfate, and plaster,
were found to decrease in the following order : plaster, barium and paraffin. When
grids were used, the contrast of barium sulfate and paraffin were found to be extremely
high in high-voltage than that of low-voltage, when grids were not used, and on the
contrary, the contrast was found not to be as high in plaster, in other word calcium.

Consequently, in high-voltage radiography, the reflection of bone shadows appeared
to be much lighter which provided a picture of a broad diagnosis area.

6) Arginine-oxide-natrium and tragacantha, from the stand point of adhesiveness
and stability, are considered to be very excellent for mixture with barium sulfate,
and one percentage mixture rate is considered to be most effective. In accordance
with the experiment made on the capability of developing the shadows in the barium
solution, in high-voltage, better results were obtained from 3 to 4 diluted barium
solution, however, in low-voltage, regardless of the density of the barium solution,the
interior of the barium solution cannot be observed.

B. Clinical appliance :

1) In high-voltage radiography, the degree of lost of shadows is much clearer
than that of low-voltage which provides better observation of the reflections of minute
shadows of the barium in the bone overlapping sections. Althogh, the contrast of the
profile niche decreases, the en-face-niche can easily be withnessed. At an actual
diagnosis of the digestive tract, the density of the barium solution, a mixture of 4:1
with water, is considered to be most suitable for diagnosing sections where the lost
of shadows are less, and also, it enables to witness the niche with less effort.

However, in diagnosing minute reliefs, the mixture of 1.5:1 with water is found
to be most effective. Consequently, it is considered most appropriate to utilize the
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ordinarily used 1.5:1 mixture at the regular diagnosis performed at the hospital, and
4:1 mixture for group inspection of digestive tract. High-voltage radiography is p-
articularly suitable for X-ray films where many appliancesare done at a time,
due to the low existence of dosage of radiation on the patient and indcor scattered
X-rays.

2) The effectiveness of high voltage in two fold enlargement radiography for
qualitative diagnosis of minute relief reflections, particularly, the existence of malignant
transformations, and en-face-niche of the globe portion of the duodenum, is considered
to be very satisfactory, and it is possible to diagnosis the spots not clear in an ordinary
radiography. However, a counter-measure for solving the problem arising from the
increase of dosage of radiation and outward scattered X-rays, much more than that of
the ordinary radiography, must be taken into consideration.
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