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Fundamental Studies on the Medical Radioisotope Scanning.
I. Study on the Sensitivity and Resolution of Collimators.

Hirotake Kakehi, M.D. Noboru Arimizu, M.D. Masao Nakano, M.D.
Department of Radiology, School of Medicine Chiba University, Chiba, Japan
(Director: Prof. Hirotake Kakehi)

The sensitivity and the resolution are generally incompatible in the radioisotope
scanning, so that any improvement in resolution is usually accompanied by a corresp-
onding decrease in sensitivity. The collimation is one of the most important problems
in deciding the sensitivity and the resolution of a detector. The response pattern of
the scanning detector can best be visualized by the iso-response curves, which had
better be constructed in a medium simialr to human tissues rather than in air, beca-
use the absorption and the scattes of gamma-rays in human tissues are much different
from those in air.

The iso-response curves were made with an I.131 point. source and with various
collimators such as a cylindrical cone, inverted tapered cone, or 2 inch honey cone.
The size of Nal crystal is 2 inch in diameter and 2 inch in height.

As a rule, the shapes of iso-response curves in human tissues are a little shortened
in the axial direction of the hole of the collimator compared with those in air. Also
as to the shape and size of iso-response curves in human tissues, a differential count-
ing method was compared with an integral. Concerning the area of curves more than
10 % response, there is little difference between the differential (364 Kev peak) and
integral counting systems, but concerning the area under 9% response, there is much
difference between the two and much enlargement of the area is seen in the integral
than in the differential coucting system, though the area is considerably influenced
by thickness of the lead shielding of the crystal. In the scanning of large organ such
as liver, this enlargement produces much effect on the increase of the body background,
so that the differential has an advantage over the integral. In the scanning of a smll
organ such as thyroid gland, however, this enlargement produces a little effect on the
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increase of the body back-ground, so that the differential has not always an advantage
over the integral.

From the half maximum heights on the axis of the collimator at each distance
from it, the resolution curves are constructed both in air and in the tissue equivalent
material and by the integral or differential, but there was almost no noticeable differ-
ence. Therefore, the resolution of a collimeter is only influenced by its own geometr-
ical property and not by the scattered rays.
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