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Entrance surface doses in patients during upper

grstrointestinal examination

Yoshio Onai, Teizo Tomaru, Toraji Irifune and Isao Uchida

Department of Physics, Cancer Institute, Tokyo
Kenji Kumakura, Masakazu Maruyama, Noriyoshi Sugiyama and

Toshio Kurokawa

Department of Internal Medicine, Cancer Institute Hospital, Tokyo

Research Cord No.: 302

Koy Words:  Radiation exposure, TLD, X-ray diagnosis, Upper
gastrointestinal tract

The entrance surface dose distributions in patients during the upper gastrointestinal examinations
in the Cancer Institute Hospital were measured in 1972 and 1976, using CaSO,: Tm foil thermolumine-

scent dosimeters, which were transparent for x-rays.

Average values of the maximum entrance surface

doses during examination with the universal gyroscopic, remotely controlled, and general x-ray tele-
vision apparatus were 23, 44, and 68 R, respectively, in 1972. By improving the x-ray quality, field

size, and fluoroscopic procedures, radiation exposure in fluoroscopy was reduced and, as a result, average

values of the total entrance surface doses during examination with the above apparatus were reduced to

8, 22, and 28 R, respectively, in 1976.
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Table 1. Technical specifications of x-ray diagnostic equipments
Equipment Gyro-TV Remote-TV 1I-TV 55 II.-TV 40 | Conv. F
FSD cm 65 65 55 40 40
Year 1972 1977 1972 ‘ 1976 1972 1976 1972 1972
Image Toshiba | Toshiba | Philips Toshiba | Philips Toshiba | Philips
? intensifier Conv. H.S. Conv. Conv. Conv. Conv. Conv.
2 | Television Toshiba Toshiba Toshiba Toshiba
& | pickup tube Chalnicon Vidicon Vidicon Vidicon
= | Grid ratio 6 4 10 8 8
= | Strips/em 28 (23) X2 40 40 40
£ | Film Kodak RP/L Fuji KX Fuji KX Fuji KX | Fuji KX
[+
& | Screen DMS | LT-T DMS | LT-T DMS | LT-I DMS | DMS
T [ Grid ratio 8 q 10 8 8 |
2 | Stipsjem 40 (28) x2 40 40 40

Cyro-TV : Universal gyroscopic x-ray television apparatus, Remote-TV : Remotely controlled x-ray television
apparatus, 11-TV55 : General x-ray television apparatus with FSD 55¢m, IT-TV40 : General x-ray television
apparatus with FSD 40cm, Conv. F. : Conventional x-ray fluoroscopic apparatus, FSD : Distance between focus
and surface (or table top), Conv. : Image intensifier with a ZnCdS input screen, H.S. : Image intensifier with

a CsI input screen
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Fig. 3 Diagram showing positions of 100M8 TLD
phosphors for measurement of entrance surface
dose distribution in patients
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Table 2. Field, fluoroscopic time, exposure, and surface dose in upper gastrointestinal examination
Equipment*! Gyro-TV Remote-TV
Year 1972 1977 1972 1976
Total 30 20 20 20
Patient Male 14 8 14 12
Female 16 12 6 8
Field** X xY 26.4%22.7 22.4%16.2 28.0%23.5 19.3%17.0
: : 7.3£2.0 4.6£0.7 5.7£1.9 4.4%0.9
Fliwecacopy Time (min) (4.3—15.8) | (3.4—6.4) | (3.0—9.0) | (2.1-5.9)
. %3 19.7%7.3 4.8%1.6 33.6%15.7 13.8%+5.4
Surface dose** (R) (6.9—45.2) | (2.7—7.4) | (15.4—75.6) | ( 6.1—28.0)
10.8£2.0 16.7£2.0 11.6+4.0 22.3%£3.9
s s ( 8—15) (14—20) ( 5—18) (16—30)
Full size*® 1.0 1.0 0.627 0.431
Radiography | Ratio | Div. 2 %! — — 0.173 0.109
Div, 4% — - 0.200 0.460
. 3 4.6x1.5 4.6x1.5 11.6+6.7 17.1£6.0
frfsice o™ (B (1.7—7.5) | (2.7—8.1) | (3.4—24.8) | (6.2—25.5)
%6 23.4+8.4 7.8£2.4 44.2420.4 22.41+7.8
issainnichn il 2 (8.4—48.5) | (4.8—13.1) | (13.7—98.5) | (10.9—33.6)
Abdom, thick. (cm) 18.1£2.4 17.5£2.6 19.2+3.3 19.81+2.8
Equipment*! 11-TV 55 II-TV 40 Conv., F
Year 1972 1976 1972 1972
Total 20 15 24 6
Patient Male 12 9 13 3
Female 8 6 11 3
Field®* X xY 24.0%20.5 22.1%18.4 22.9%19.8 19.3%17.1
: . 8.83.3 11.246.4 7.3£3.9 4,6£2.0
R Time (min) (4.2-14.9) | (4.7-28.0) | (3.0—16.4) | (2.9-8.3)
Surface dose*? (R) 96.3153.2 22.5%15.4
(41.8—225 > | (5.7—62.7)
- 27.4%8.6 3111007 18.3x7.8 12.5£6.3
Pl of eXpomes (17—48) (20—55) (10—42) ( 8—25)
Full size** 0.427 0.279 0.518 0.61
Radiography | Ratio | Div. 2%¢ 0.012 (.285 0.095 0.01
Div, 4%5 0.561 0.436 0.385 0.38
Surfar 16.7£5.8 13.4£9.6
Surface dose**(R) € 9.1-29.5) (8.9=25.1)
: ’ 67.9£31.3 28.2117.4 40.0+13.2 31.2%9.6
Max KRiRcS st (R (26—142 ) | (6.8—71.6) (18—75) (18—44)
Abdom. thick. (cm) 17.6%+2.4 18.242.9

Values in parentheses are minimum-maximum.

#] See foot note to Table 1.

*2 50% dose region to the

maximum. *3 Calculated value. *4 Film size, 25.4 % 30.5cm. *5 Film size, 20.325.4cm. #6 Measured value.
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