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Applicability of Pulsed X-ray System to Mass Screening for Stomach
Cancer and Fatigue of X-ray Technicians using this Sytsem

Shigeru Hisamichi and Tomoo Gomi

3rd Department of Internal Medicine, Tohoku University School of Medicine, Sendai, Japan

Research Field Code: 512
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Applicability of the pulsed X-ray system for mass screening of stomach cancer was studied and
the factors involved were investigated to reduce the dose of radiation to the examinees. The pulsed X-
ray system with magnetic disc memory (Hitachi Model ZV-XR2B) was used in this investigation, and
following results were found.

1) The number of X-ray pulses per second suitable for this purpose was found to be 15, 5, and 2
when judged by the fatigue of the X-ray technicians mesured by Motokawa’s electric flicker test.

2) Average exposure time in ordinary photofluorographic examination was found to be 30 + 3.8sec.
In 6 conditions of the X-ray pulses per second, namely 15, 10, 5, 2, 1, and 0.5 X-.ray pulses per second,
the actual increase or decrease of the total time (actual X-ray exposed time plus interval) and actual
X-ray exposed time were measured (Table 2). Although actual pulse exposure time decreases naturally
with the decrease in the number of X-ray pulses per second, the total time necessary to examine one
subject was found to be shortest in X-ray pulse number of 10 and 2. From the data presented in Table 2,
it was found that actual X-ray exposure increased when X-ray pulse number of 15 and 10 were used.

3) From the results stated above, the most suitable and practical number of X-ray pulses was thought
to be 5 and 2.

4) It was found that when a 70-mm film with field size of 30 % 30 cm was used, the films taken by
pulsed X-ray systera were compatible with ordinary fluoroscopy as far as the readability of the films

was concerned.
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Table 1. Relation between X-ray pulses per
second used in the pulsed X-ray systemn and

the grade of fatigue of X-ray technicians
measured by Motokawa’s electric flicker test

Value of electric flicker (uA)
after 20 examinations
ey paes X-ray technician
per second
A | B
15 15.2 12.6
10 17.6 15.4
5 9.5 15.0
2 12.5 15.2
1 13.0 17.2
0.5 18.1 18.9
Average 14.3 15.7
S.D. 3.2 29l
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Table 2. X-.ray pulses per second, fluoroscopic time, and fluoroscopic exposure dose

Average time spent for one
examination of fluoroscopy
Xeray pulses |(32C) - Av(;ige @S,?%F R,(fz:.);n (b%')(i‘)(c%)
per second X-ray technician (o) %100 (%) (%)
A B
15 65.0 40.1 | 52.6 175.3 2.88 (84.9%) 1.49
10 50.0 52.0 I 51.0 170.0 2.60 (76.7%) 1.30
5 55.8 63.4 | 59.6 198.7 1.13 (33.3%) 0.66
2 43.0 59.2 51.1 170.3 0.37 (14.3%) 0.24
1 61.7 70.0 65.8 219.3 (8.0%) * 0.18
0.5 55.7 74.5 65.1 217.0 (5.0%) * 0.11
Average 55.2 59.9 57:b 191.7 ]
Ordinary photofluorographic examination T F =30 sec 100.0% 3&%301_{52%1;1 1.00

(@)= (A+B) +2
(b) =Percentage of the increase of total time (actual X-ay exposed time plus interval) against TF,
TF=30 sec (average exposure time in ordinary photofluorographic examination)
(c¢)=Fluoroscopic exposure dose (R) per minute by pulsed X-ray system.
(%) =Percentage decrease, when the dose of ordinary photofluoragraphic examination is taken

as 100.0%

(d)=Effect of the actual increase of decrease of exposure dose in each examination
* Not actually measured but estimated from above results,

Table 3. X-ray pulses per second and readability

of the films for diagnosis

Number of picture films

X-ray pulses showing (A) or (B)

per second (A) blurring (B) frame-out
15 9 (3.8%) 7 (2.9%)
10 12 ( 5.0%) 1 (0.4%)
5 11 ( 4.6%) 7 (2.9%)
2 9 (3.8%) 1C0.4%)
| 5(2.1%) 10 ( 4.2%)
0.5 8 (3.3%) 8 (3.3%)

(%) =A or B/240x100

The total number of photofluorographic films jud-
ged to be readable or not for diagnosis was 240.
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