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Ultrasonic tomography has been applied to treatment planning procedure of radiation therapy to obtain
contour of deep seated organs or tumors with its specific capability for projection of soft tissue images. Besides,
according to clinical experiences, application of ultrasonic tomography was seemed to be reasonable with its
much easier and faster manipulation or less distress form the point of practical clinical view comparing with
conventional diagnostic X-ray techniques. Expecting much more sufficient application of this technique in the
treatment planning, major basic problems on ultrasonic tornography unit, such as resolution factor, elongation
factor etc, were investigated with fudamental experiment in this study. Result of experiments showed satisfac-
torily enough value of those factors in practical clinical purpose. Therefore, pictures of ultrasonic tomography
were thought to be used in treatment planning without much difficulties. In addition, technical devices suiting to
radiation treatment planning procedure on the unit developed for diagnostic purpose and beneficial points
noticed in clinical trials of this methode were reported. The study is to be carried on further, investigating other

numerous factors on ultrasonic unit.
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h. Horizontal resolution

a. Vertical resolution

Fig. 1. Resolution test
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Fig. 2: Elongation factor (positive image)
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Fig. 3. Elongation factor (negative image)
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a. Static deflection (cathode ray tube)

b. Magnetic deflection (cathode ray tube)

Fig. 4. Homogeneity of dot distribution
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Fig. 5. Distortion of images



1126—(26)

2 AHE T A I T B-MODE {43 %,
HLROBLMEB L7 (Fig. 52). s i
T oEINCERL T, KRBT o fiE, BEAM Ji[F
DOFEEO B THERZA F W BRSO M8
I5bDTHY, ZOEH & FHELCHEE Fig.
5b D E L EHWEFE SN, UL o RIS,

DR 7o B B A AE5E o PRS0
V_Bf}é[,'(.ii. B Loiic7 » v b 2%
T, ERWZEES SRS U« OB oV TR
BT RENEMNHLEEL BRI

™ =L B e oy g e
. pliM JJIJ H itV 1o s |

H{J‘EH'N | [mUJ}'H = z:h

i
T, B6hicEgy i

a. On phantom

b. On ultresonic images

Fig. 6. Distant measurement

AARES S RS HERE BaTE  H125

Relationship between values

measured on phantorn and
ultrasonic images

215+ A
u o
=104 P4
g "1:?/
- 7
2 7
E 'v' / - "
3 = u/ +j+ ::;:;[ d:menslinn
8 v
& /,.*’
5 10 15
cm

Fig. 7. Values measured on phantom
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b. Transverse scan with body outline
S=spine, K =kidney
Fig. 8.
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Fig. 10. Courch for ultrasonography
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Fig. 11. Transverse scan of case 1 with field markers

P = port-margins, T==tumor, S=spine, K=kidney

Fan, WAEEOC B G Y BRHECIE D 5 A
g (Fig. 11, = ofif§ & 3H5%E X i [BgHET
PP/l et U s, TEEZE0I A 7 fe PR g
Foichh, Zhigiri-dicBHHE: P PV
EEFEE N, KEGEOHAEIESCTEIE 2 h
7o, Lo LEESEF P PV ik, AEF2RETh
TV5Z &S FARFCERS bh, BHETRES,
TR T 2 B L BT R & LEME R
L.

fEB 2 .

T0R%, &, X (Fig. 12) WO @Emn
R Xy, WMRiES2R0E LT, Bific:
TRE U ITE R B S, B Rt
ﬁ-rm:imn?a Ewieofe, ETHEL, XERE
%‘J ﬁ’l“ﬁﬁ 511 (Fig. 13a) L[R—fifzic THEE X h
T {EEI!”;EI‘E:L? (Fig. 13b) &K (Fig. 13¢)

\h~¥

ig. 12. Advanced gastric cancer showed in supine
cloub]e contrast radiograph



Bfn52412H8 250

a. X-ray transverse tomogram
b. Ultrasonic transverse tomogram
T=tumor, A=aorta, S=spine, K=kidney
c. Composed figure with contours of tumor and
organs in Fig. a & b

Fig. 13.
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a. Transverse scan before treatment

P =port-margins, T=tumor, S=spine, K=kidney
b. Sagittal scan before treatment
P=port-margins, T =tumor
c. Transverse scan at 4500rads period
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Fig. 14. case 3
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