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Fundamental Studies on the Diagnosis of Malignant Tumors
Using 2P Bremsstrahlung
(The Radioisotope Diagnosis of Malignant Tumors Part 4)
(Multiscintigram Part 2)
Minoru Tsukamoto

]jepartment of Radiology (Prof. Dr. M. Ozeki)
Kurume Univ. School of Medicine

To perform the externalodiagnosis of the tumors making use of the uptake of
%P against tumors, fundamental physical experimets on 32P Bremsstrahlung had been
done, and then the bossibility of its diagnostic application was examined using the:
mice vasscinated Ehrlich sarcoma into their femoral regions. The following results,
were obtained.

1. Fundamental physical experiments

i) The energy distribution of the Bremsstrahlung ranges from 0 to 1.7 met.,.
and high intensity is observed consentratively on the part under 100 KV.,

ii) Accordingly the measurement on the part of lower energy is important to-
detect the Bremsstrahlung, but the accuracy and stability of the present scintillation
equipment is not enough for it.

iii) With the reflection target, the intensity, and the hardness of the ray is in.

" proportion to the Zeff of the target.

iv) With the transmission target, when the target is thicker than B ray’s.
maximum range, the ray becomes harder in proportion to the Zeff of the target, and
the intensity tends to decrease.

v) In detecting the Bremsstrahlung, the intensity of the ray is not enough to-
adopt the differential method, and so it cannot bhe Ihelped to adopt the integral
method in spite of some disadvantages. By this method the record can be obtained .
with more intensity and the energy becomes more effective.

SoARE.
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II. Animal experiments

i) Injecting 3P into the mice vaccinated with the sarcoma, they were anatomized
in 3 to 120 hours after the injection 8 ray was counted with a G.M. Counter on the
dissected liver, the tumor lesion, and the contrast (the left femoral region.). The
uptake of the ray was highest after 3 hours with the liver, the tumor Ilesion and
with the contrast, after that the ratio decreased drawing the decreasing curves
peculiar to each part. The ratio of 3P uptake of the liver to that of the contrast
was high after 3 to 48 hours after the injection, and as to the tumor lesion it was
high after 20 to 72 hours.

ii) Using the same materials that were used in the experiment (i), the Bremss-
‘trahlung was counted with a scintillation counter, and similar results were obtained.

iii) The mice vaccinated with the tumor were examined with the profile scanning
from the outside of the body about the uptake of the ray, the uptake ratio in the
tumor lesion began to increase after 18 hours after the injection and it was highest
after 36 hours. The uptake continued for 120 hours after the injection.

iv) Injecting 100uc of 2P to the mice vaccinated with sarcoma, the scintigram
{color) was recorded with them for 3 to 120 hours using a multi-scintigram system.,

and the tumor was found on the scintigram in 24 to 72 hours.

with the results of (i), (ii), (iii).

This fact accords

v) The scintigram can be recorded with 50xc of 3P, and in this case the tumor
-was detected in 18 to 48 hours after the injection. :

As above mentioned, the diagnosis of the malignant tumors using the multi-
scintigram system can be done as far as animal experiments concerned, the clinical
application of it needs further studies and experiments in all its bearings.
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Tab. 1 Characteristics of Measuring Equipment

I) Scintillation counter
1. Detector (B-201-B)
Crystal
Photomultiplier
Pre Amplifier
2. Spectrometer (SPM-1B)
Energy resolution

Discriminating level
Channel width
H.V Power circuit

3. Rate down/Scaler (D-3A)
Rate down ratio
Scaler

4, Contraster (C-18)
Time limit

I) Optional Accessaries

1. Level scanner
scarning time
Scanning polarity

2. Recorder
Chart width
Balancing time
Chart speed

Tt nZe AT IATDNNT

7y 2z# v Nal (TD B—c EHI NS
R, TOkE S PEHEHRICERT 5. B LM
ﬁ%ﬁwﬁﬁﬁk%wﬁwﬂ%ﬁ@$%;va%
z b3, AMECEHENLIWC2X 2O
LOERERL.

279 R¥ MIEFHEECE TS —H LR
EERHE THBRIL<T XY T LORET
Hioh, FWCZEOIMUET VI =T A THELT
$ZORWECTH B, LB AHEIR UET XN
2 _MADRIAAE L, TRLX —HKREREL
DT, FBrILX—RHLT, BRODVRY Y
¥ AEOHECH ANETEICERHREPELNE D
D LBbihs.

K7Uxﬁm®;%w%~ﬁﬁ%ﬁ$ﬁmn
Nal (TD) crystalizfttix 100KeV LIFCids
ﬁmﬁT?%%m@%%.:m:&m,umi
sv137h ¥ 100KeV DUFD= 3 X —HifETH
20T, FOBRHIC XY —FORES EMA5 B

« Shimadzu’’ type SCC-5.

Nal (TD)
Du Mont 6292,
White cathode Follower

Half maxiraum wvalue 10 % approx for
photon peak (Cs €62 KeV)

2-100 V wvariable

0-10 V variable

300-1,500 V variable with voltage stabili-
zer circuit

1/1, 1/3, 1/10, 1/100, 1/300,
Decatron X3 & mechanical register

0.1, 0.2, 0.3, 0.4, 0.5, 0.8, 1.0/sec

20, 40, 60, min
up or down. (change by switch)

150mm. (effective size)

2 second, full scale

10mm/sec~160mm/sec, 5 speed(change by
gear)

DTHB.
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WH T A [EA > thermoral noise 23
L FAET B, o noise DI FNK —41f
X, BT ALY — E%lumfzﬁw< oY r =
BBV SAVUTOZ 3 A E— 28 0T > HAR
CHEDONE WIS T AUERDB. E2TIDR
DI SBFNHIE LB 5 T 3§ — DREEREDS
Wibh3o kit —BEC=FALE—D
PRSI 10KeV B B\ c 5 KeV &L B
nTws 11y,

I. A_RZ a2 =8 —122WwT
TR E N TCABY v F L —V s /ﬁlﬂ%ﬁﬁ
1375 EYLR & LTREE A T30 TR ET
BARTZ bux—F—%, BI ki BAuSEDE
S ST 3 L ¥ — DR  BECEGEIE T
3. feoT PR EEOMIEICEEL T AT b
o 2 —% —OEWEREOFET XV X — DU 2
FERATBZE s ABDT, FWHE, FEEDRTH
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Fig. 1 Bremsstrahlung Measured Equipment,
Emitted From Reflection Targets.
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Fig. 2 Bremastrahlung Spectrum, Emitted
From Various Reflection Targets.
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Fig. 3 Bremsstrahlung Measured Equipment,
Emitted From Transmission Target.
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Fig. 4 Bremsstrahlung Spectrum, Emitted
From Various Transmission Targets.

(P)

I e S B A

Aqs uaquy

quvf\mwang

M )
/ "“*-»-«a..::ﬁ..w,

"
f S

50 T4 0 115 50 e 2
Energ vy (Kev)

Fig. 5 Comparison of Bremsstrahlung
Spectrum Emitted From Various
Transmission Targets.
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Fig. 6 Experimental Arrangement For Mea-
suring the Absorption of Bremsstrahlung
in Water Phantom.
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Fig. 7 Absorption Curves of Bremsstrahlung

(Reflection target-H,0) For Various Absor-
ber At 100KeV. Measured By Differeential.
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Fig. 8 Absorption Curves Of Bremastrahlung
(Reflection Target-H,0) For Various Absor-
ber. Measured By Integral.
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Fig. 19 Profile Scanning Curves of Time
Elapsed After Doses.
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