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Detail visibility of in vivo microradiography of the
biliary tract in daily clinical practice
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Following to the former report®® about in vivo microradiography of the digestive tract, this issue
concerns to the biliary system. In order to delineate the lowest concentration of iodine contrast media.
within abdomen, phantom experiments with iodine test chart from 18 kVp Be window x-rays to 150
kVp high voltage technique simulating the in vivo cholegraphy, were conducted and the image quality
was compared each other quantitatively. The followings were concluded from physical and technical
consideration upon cholegraphy. 1) Radiography of a biliary tract within abdomen may be nearly
equal to radiography of the same biliary tract within air using x-ray beams transmitted from the

abdomen, in case of medium or low kVp and sufficient elimination of scatter. 2) Quality of x-rays may

be harder than the incident beam of x-rays by the {ransmission of abdomen, and numerical values of

both A1 HVL and the equivalent kVp become about doubled for the transmitted x-rays. 3) Con-
sidering the K absorption edge of iodine, an optimum kVp may exist to delineate iodine contrast media
selectively exclusive of both bone and soft tissue, and this optimum value is about 50 kVp (HVL 1.8 mm
Al) for abdomens of 16-20 cm in thickness. 4) According to the former report, an optimum com-
bination of focal spot size, sereen-film system and magnification (geometry) was analysed to obtain the

highest resolution of iodine contrast media of various concentrations. After some clinical experience
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using this optiraum technicue with a high speed rotating anode x-ray tube (180 Hz operation, 0.8 mm

focus, 450 mA loading), some new findings were noticed as to the fine structure of the biliary tract by

viewing films with x 1.5-2 magnifying lens. Exposure dose to the patient, however, increases to about

2-3 R/exp., being considerably high dose.
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Fig. 1 Commonly used kVp ranges for clinical
cholegraphy found in the current literatures.
A:  Oral, Venous or DIC.
B: PTC, Operative or T-tube.
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Fig. 2 Hardening of x-ray beams due to the tran-
smission. from acrylite phantom for human abdo-
men. X-TV, collimated to 939 m? at chamber
position, Liebel-Flarsheim 8 : 1 grid. Theoreti-
cal values are calculated from computer simu-
lation on the basis of Kramer’s formula. (A pre-
liminary report of this study was given at the
meeting of the Radiation Image Information,
Nagoya, Feb., 1974.)
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Fig. 3-A  Experimental data with iodine test
chart. Relative x-ray absorption and detail
visibility of iodine contrast raedia (Kalium
iodide water solution) to soft tissue (Vinyl
chloride).  Without phantom, the higher the
kVp, the Jower concentration of KI may be
visualized. See text.

Fig. 3-B  x1.27 optically magnified radiogram of iodine test chart. MR Noscr. Phantom (—).
From the top, 24, 12, 6, 3 & 1.5% iodine concentration in order.
1. Mammography 25kVp. 2. X-TV 38kVp. 3. X-TV 145kVp.
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Fig. 4 Approximately calculated line resolution
of various iodine contrast media, according to
the former report.”” The higher the iodine con-
centration, resolution may be the better. Rela-
tive values to Au test chart.
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Table 1. Practical exposure data and resultant

line resolution for daily use, similarly
calculated to the former report.”®
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WV (G (6. ) ° |
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= : ‘ . N —

(f= 10cm) 203 236 289 344
oly jt 183 216 273 334

L: Focus-film distance.

y:  Resultant line resolution.

oty Line resolution of screen-film system for iodine
contrast media.

800 1 focus, 60kVp (29KeV), KX+MS, 450mA,

0.25~0.5sec., 8:1 Grid, 20em thick (I), n=3.
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Fig. 5 T-tube cholangiography after cholecystec-
tomy for cholelithiasis. Sclerosing cholangitis
suspected because of irregular narrowing and rag-
gid contour of the intrahepatic bile duct. x1.4

Fig. 6 Finely serrated fundal margin of the nor-
mal gall bladder, Oral method, 20min. after egg
yolk. Female, age 18. x1.6
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Fig. 7 Cholelithiasis and suspicious of slight seg-

mental adenomyomatosis®’ of the gall bladder.
Brushborder of the narrowed portion. DIC 5 hrs
pi. Male, age 31. x1.4
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Fig. 8 Specimen microradiogram of mucosa of
a resected gall bladder, without pathological
evidence of Rokitansky-Aschoff sinuses.

A Brushborder of the tangential view. BaSO.,.
B Reticular pattern of the face on view. Lipio-
dol Ultra-Fluid. fixed x3.
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