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Fig. 1. Cross sectional view of two catheter-

type semiconductor detectors.

Head
Scanner r—j
S5D E
P |
Sample Counting
1
rate

[ H L

Pre amplifier

Linear amplifier Discriminator

Fig. 2. Interfacing of a catheter-type
semiconductor detector and a
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Fig. 3. P image with a catheter-type semiconductor detector

Fig. 4. P image of metastatic lymph node
of the neck
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Fig. 5. Comparison between the gamma-ray spectra of Se generated
by Nal (T1) detector and Ge (Li) detector, Note the fine
spectral detail possible with Ge (Li) detector.
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Fig. 9. Comprison between the imaging ability
of thyroid phantom with %’Ga generated
by Nal (Tl) detector and Ge (Li)
detector.
(A) : Equal scantimes were used
(B) : Scantimes were adjusted for epual
number of counts.
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Summary

Evaluation of semiconductor detectors for scanning

Tomomitu HIGASI, Masanori KANNO
Kanagawa Dental College, Department of Radiology

Hideaki KURIHARA
Institute for Atomic Energy, Rikkyo Universily

Yasuhiro ISHIZUKA
Yokohama National University, Department of Physics.

Recent developments in semiconductor detector
technology have caused much interest. However, the
medical use of semiconductor detectors is, at the
present time, restricted to certain research institutes.
The authors have developed a catheter type p-i-n
semiconductor detector in 1968, as shown in figure
1, and have used it to examine cases of cancer of
the oesophagus, uterus and rectum 24 hours after the
administration of %2p. Presently we are investigating
the %2p image of malignant tumors with the catheter
type semiconductor detector. The semiconductor de-
tector was attoched to the detector portion of a con-
ventional scintiscanner as shown in figure 2. Studies
were made in a phantom with various concentrations
of 32p to determine the ability of imaging with 32p
as shown in figure 3. However, in clinical cases the
#2p image in metastatic lesions was poorly differen-
tiated from background activity as shown in figure
4. Therefore we concluded that ®?p scanning with
semiconductor detectors was little clinical value.

Furthermore, we attempted to obtain gamma-ray
imaging with a germanium detector. The germanium
detector used in this study has a capacity of 10cc
with a full width half maximum of 4.5 KeV for the
#Co gamma-ray (1.33 KeV). This semicon-ductor
detector has a high-resolution for gamma-rays as

compared with a conventional Nal (T1) detector as

shown in figure 5. The use of these high-resolution
detectors should make it possible to map radioactive
emission distributions from patients with minimum
loss of detail due to scattered radiation. The funda-
mental experiments were done as shown in figure 7.
The line spread functions of 265-hole collimator
using a "Co source in water shows a good resolution
compared with a Nal (Tl) detector as shown in
ufigre 8. Studies were made using a thyroid phantom
with ¢7Ga to determine the relative imaging ability of
the Nal (Tl) detector and the Ge (Li) detector. When
the scans were made with equal scan times, the Nal
image was better than germanium image as shown
in figure 8 (A). Scanning time was adjusted so that
epual connts were obtained with germanium detector
and the Nal detector using the 37-hole collimator.
In this case, the cold spots in the germanium image
showed slightly better resolution due to the increase
in sharpness at the edges. From these studies, we
have concluded that the imaging ability of the semi-
conductor detector is superior to that of the Nal (T1)
detector when equal counts are obtained. We feel
that the use of germanium detectors for emission
scanning in diagnostic Nuclear Medicine will be
limited until such time as their sensitivity can be
increased to the point where they can compete with
Nal (TI) detectors.
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