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Comparative Evaluation of Brain Scanning and Other Diagnostic Procedures

Toshioc YAMASAKI, M.D., Yoshiko ITO, M.D., Yiko SATO, M.D.,
Mitsuko NAGASAKI, M.D., Midori ISHIKAWA, M.D.,
Kiyoko SONEDA, M.D.

Department of Radiology (Director: Prof. E. TAZAKI)

Tokyo Women’s Medical College

283 brain scans were performed from July, 1966 to August, 1969 at Toranomon Hospital. 141 cases
out of these patients were confinrmed their diagnoses by surgery, autopsy and so on. The accuracy
of the brain scans on these 141 cases was compared with that of angiography, pneumoencephalog-
raphy and electroencephalography.

The foll owing results were obtained.

1) The lesions were localized in 93 cases of 120 cases with proven intracranial mass lesions (789%)
by the scan.

By using short lived radioisotopes, the site of the lesions were detected in 65 cases of 79 cases with.
intracranial mass lesions (829).

2) The accuracy of the scan with short-lived radioisotopes was almost equal to that of angiography,.
and higher than that of air study or EEG.

3} Lesions of cerebral hemisphere were detected more easily than those of brain stem and cerebellum
by the scan.

4) All cases of 20 meningioma, 21 cases of 22 metastatic tumors and 19 cases of 24 astrocytoma were

correctly localized by the scan. The scan was superior to angiography in detection of metastatic tumors.

The results of the present study suggest that the brain scan is of great diagnostic value.
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Table i. No. of Brain Scans

1966 1969
July-] 1967 | 1968 | Jan.- | Total
Dec. Aug.
T HSA 12 35 19 66
*08Hg-Neohydrin 5
19"Hg-Neohydrin 1 5
99mTC_
Pertechnetate 22 51 13 86
um[n.DTPA 43 | 71 | 114
131]-Fibrinogen 1 1
Total 17 57 | 115 84 | 283
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REIITEE B IO FHAFTRE 0HF L. 6F LcksE
PEEHK T Wmin-DTPA, “mTc-pertechnetate, '¥11-
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135 ~20mCi HEIEL, WIONEID AFy =V Ik
7oz, *WI-HSA 1% 5.5uCi/kg ( 300~ 400uCi)
THREL, 24BMRICA ¥ = v 27 &7, Hg-*

Table 2. Cases with Established Diagnoses

Intracranial Mass Lesion 118
Brain Tumor 110

Meningioma 20
Astrocytoma (Grade 1—4)
Ependymoma
Pinealoma
Medulloblastoma
Glioma (Type unspecified)
Neurofibroma

[N]
g

Haemangioma
Haemangioblastoma
Metastatic Tumor
Another
Tumor without Histological Diagnosis 2
A-V Malformation
Haematoma
Abscess
Epilepsy
Hystery
Normal
Another

[N]
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Total 141
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Table 3. Grade of Each Diagnostic Findings

by the Degree to localize the Site
of Lesion

: Localize the site of lesion directly and
clearly

: Localize the site of lesion

: Localize the site of lesion with difficulty

: Impossible to localize the site of lesion,
but some abnormal findings

: No abnormal findings

H+4+ =
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0
0/23
0
0/21
0
0/5
0
0/1
0
0/83
0
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0/33
0
0/23
0
321
14
0/5
0
0/1
3/83
4
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EEG
19/33
58
12/23
52
16/21
76
2/5
40
11
51/83
61
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100 = 100 = 0

25/33
76
16/23
70
17/21
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45
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1/1
63/83
=16
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3/15
20
3/13
23
1/12
8
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0
/
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16
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Air Study
9/15
=60
10/13
77
7/12
58
2/4
28/44
64
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23/37
62
13/32
41
16/30
==53
0/9
0
0/1
0
48
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78

18/32

=56
70

29/37
21/30
4/9
=44
01
=0
=66

67

Arteriogram
34/37
-02
26/32
==81
25/30
33
6/9
0/1
84

1000 = 0

37/37
100
94

29/30
97

6/9
67
11
95

26,42
62
93/37 | 30/32
62
11/31

36

1/9

1

0/1

0

51

29/42
69
26/37
70
18/31
58
3/9
33
1
100
64

Table 5. Comparison of Diagnostic
Procedures

No. of

Cases

Scan Findings > Arteriocgram Findings | 25/108
” ” = ” 7 45/108
” Vs < V4 7 38/108
Scan Findings > Air Study Findings 20/45
” Vi = Vs Vs 6/45
” Vi < Va Va 19/45
Scan Findings > EEG Findings 56/67
” Y = v 15/67
7 V4 < 7 ” 11/67

Scan

36/42
86
29/37
78
23/31
74
4/9
44
11
100
78

WIS 5 DM T RERIE 108419381
ThHY, MmoBHIIREECBEE YR L.
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Table 4. Per Cent of Positive Cases in Each Diagnostic Procedure in the Cases with Intracranial Mass Lesions

with Radioneohydrin
with **'I-Fibrinogen
Total

Group scanned
with Pertechnetate
Group scanned
with 13aIn-DTPA
Group scanned
with I.JISA
Group scanned
Case scanned
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Angiogram

R. lateral scan with **mTc-pertechnetate

E®E1 J.N.22y. @ Astrocytoma

Table 6. Comparison of Radiopharmaceuti-
cals in Each Case

Pertechnetate 1BI[-HSA

Astrocytoma — =

7 H = 1t
Gl (f o ~ i

ioblastoma

multiforme + = +
Meningioma H = #
AT 4 + > +#
malformation 2 > -

|
I
|

Thalamic Tumor

Pertechnetate '*!I-Fibrinogen

Metastatic
‘ Tumor Ht > H

Pertechnetate ''*=»In-DTPA

Astrocytoma e = 3
:Metastatic Tumor H = W
” 1t < #

7 # = #

23Hg-Neohydrin !'"*mIn-DTPA

Meningioma H < H

1 GIEBR Lic, Z hITEEZEERICE\WRZED 129,
fMaNbD 27 V7 5 v ADE NPTz X A%+
« VT, HEHEEOIMPEESEOFEYZ T, 1l
A+« VORI AT LB enofkcdb ok
Bbhs.

—7, EEFASCIERBERER L & h 7c23fT
A, WThoBEMEREMC I5MAF « v T

Top shows r. lateral scan with **mTc-pert-

echnetate, bottom shows scan with *'I-HSA.

Ey2 U.K. 5ly. 2 Meningioma

false positive {Fi¥ZED7ch D7z,
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Top shows 1. lateral scan with *mIn-DTPA,
bottom shows scan with 2**Hg-Neohydrin.

BEH3 S5.Y.43y. ? Meningioma
2. MEDMAICLS R+ + VEEROED,
U ICMREE L D
KT, REEREY KBERCFEET 540

Anterior scan with *mIn-DTPA
FEE4 T.A. 63y.
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Table 7 Per Cent of +~4 Positive Cases

Arterio-| Air EEG

Scan gram | Study

Cases with
Mass Lesion of | 00/66 | 54/61 7/11 | 40/50

the Cerebral _ o
Hemisphete =90.1 | =88.5 | =63.6 | =80.0

Cases with
Mass Lesion of | 31/51 | 35/44 | 20/33 | 10/33
the Brain Stem
or the =60.8 | =79.5 | =60.6 | =30.3

Cerebellum
LR E L, MRS ET S0 KFILT,
EHREOBHRER LD DT, AF + v, I
R, MERE CIRARCER O REEWRAED, B
B, PHORECHLL, BEHERIEC. —FH, &
T, chb 2 FEOBMRICKRERL, il
BRI LIBTEORECER T\ 5 2 &3
o, ok, [ IKNE OB by bEER
CRTEREYZMT5 2 LB, ToiE
RBAFR ARG HE I h D, ZhitKL, A%
¥ VCRIMK DL WEERIC, EWTHERKE
ErRobLh, ThCETAHRETIIZ DB &
E D, R Ihic v, &, Mg/ YR
T EIE S O Tumor-to-brain concen-
tration ratio 2FFIE okt shs (BE
5, 6) L, "=2In-DTPA o Ik 5 /¢ [firhss b oD
207 7 v ADRGWEEHEEELE AV, X
WEMIES LD (BEA4),

Anterior scan with **@Tc-pertechnetate

8 Metastatic tumor



BEE5 K.T.28y. 2 Brain stem tumor

3. MERCXZ3XF+rVEHEERDEND, 45
VIfbigEiE & DHE

AF v VRS, HBRGCEEYZTLL
BMATHEIKD. £ IIREERE L AR
IOHEL, F0XERLDOEDOVWTRLEL DT
H5.

AF & VI X OIMEER OB, 1IEFE
OEAERL, HEHLZOWTFhTLEFci
Hah, ¥, RARMAEREOBERIIINTE -,

ERMRIEE X, AF s+ VI XD 2264214
(96%) 2 Eh, MEBEEOMKRAETICHL
LERTWS. iU, mEEFIELE L TmE
DEHET X b, MEMCHZEORTEXRL, K
BHEMERE TR Rbh 5 SRERE T, &7
Ly R ESE B bR &, AF « /T
IR IMIE S 2 R R OIS & e b, B
e hBBEThDH L, Fih, BEELZOLO

Top view is posterior, bottom is y-lateral,
(**mTc-pertechnetate)

BHE6 T.H.26y. 2 v-Infratentorial

haemangioblastema
BAF TR, BHERECH (D EELDR
%. BHE T BRI w3
PHEDRIREL, MRMEEE I ER TV,
AF 5 VTH e ) OHRER L.
JEMfalELL, F o Grade [T X5 BT D

Table 8. Per Cent of +~4} Positive Cases

1 Scan Arteriogram Air Study | EEG
Meningioma | 20/20= 100 | 19/19= 100 02 =0 | 10/14=71.4
Metastatic Tumor 21/22—95.5 9/12—75.0 01 =0 12/17=70.6
Astrocytoma (Grade 1—4) 19/24=179.2 20/24—83.3 |  6/10=60.0 = 10/13=76.9
Pinealoma 0/4 =0 14 =25.0 | 3/4—=75 | 03=0
Haemangioma & Haemangioblastoma 6/8 =75.0 8/8 = 100 3/4 =75 | 2/6 —33.3
A-V Malformation 4/5 —=80.0 5/5 — 100 7 | 2/4 =50.0
Haematoma 2/2 = 100 2/2 = 100 0/1 = 0 T__w2==wo

—520—



Anterior scan with **»In-DTPA

BEE7 H.I.60v. § Metastatic brain
tumor
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