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The Diagnostic Value of Brain Scanning in the Disedses of the Central Nervous System

Kwang Won Kim, M.D, Myung Chul Lee, M.D., Chang-Soon Kch, M.D. and Munho Lee, M.D.
Department of Internal Medicine
Kee Hyun Chang, M.D. and Man Chung Han, M.D.
Department of Radiology
Kil Su Choi, M.D., Hyo Chung Son, M.D. and Byung Kyu Cho, M.D.

Department of Neuro-Surgery, College of Medicine, Seoul National University

The purpese of this study is to evalute the diagnostic value of the brain scanning and compare
the diagnostic accuracy between the scan and carotid angiography.

109 cases which are proved by specific method to each disease, are analized to evalute the
diagnostic value of the brain scanning. The 70 cases among the proven 109 case are performed
both the scanning and the arteriography and analized to compare the accuracy between the scan-
ning and the arteriography.

The results are as follows;

1. The diagnostic accuracy of the brain scanning in the diseases of the central nervous system
is 64.2%. '
The diagnostic accuracy of the brain scanning in the brain tumor is 88%, especially brain

abscess, glioma, glioblastoema multiforme, menirgioma and metastic tumor show high positive

o

rate.
3. The diagnostic accuracy in the disease of the brain vessels is 54%.
4. The comparison of the diagnostic value between the scanning and the arteriography is as follows;

1) The diagnostic value in all diseases of the central nervous system is nearly equal.

2) The diagnostic accuracy in the intracranial tumor is slightly higher in the brain scanning
(90.9%) than in the arteriography (81.8%).

3) The diagnostic accuracy in the disease of the brain vessel is higher in the arteriography
(77.3%) than in the scanning (54.5%).

5) The diagnostic value when combining the scanning and the arterio graphy, is 83% in the
all central nervous system-lesions, 97% in the cranial tumor and 81.8% in the disease of
the central nervous system-vessel.

The brain scanning is simple and safe procedure, and moreover has excellent diagnostic value

in the diagnosis of the central nervous system lesion.
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Table 1. Age and sex distribution

Age ] 0~10 | 11~20 | 21~30 | 31~40 [ 41~50 ] 51~60 ] 60~ | Total
Male 17 21 f 32 31 34 23 9 160
Female 12 u | 13 19 16 13 7 81
Total 2 3 | 45 | 0 | w0 s | 16 | 261
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Table 2. Results of brain scans in 109 prven cases

] No. of No. of .
Type of lesion patients poscsl;llve %
1. Intracranial Tumor
Abscess 12 11 91.7
Astrocytoma 9 8 88.9
Craniopharyngioma 3 2 66.7
Glicblastoma multiforme 2 2 100.0
Meningicma 4 4 100.0
Metastatic tumor 9 38 88.9
Pituitary adencma 2 1 50.0
Acoustic tumor 1 1 100.0
Pinezlema 3 3 100.0
Cyst 1 1 100.0
Eosinophilic granuloma 2 1 50.0
Ependymoma 2 2 100.0
Subtotal 50 44 88.0
2. Cerebrovascular Disease
AV malformation 4 3
Aneurysm 3
Intracranial hematoma 10 6
Ischemic stroke 11 7
Hemorrhagic stroke 7 1
Subtotal 37 20 54.0
3. Others
P.W. 2 1
Hydrccephalus 3 0
Skull osteomyelitis 3 1
Cerebral contusicn 14 4
Subtotal 22 6 21.3
Total 109 70 64.2
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Fig. 1. Percent of positive brain scan in related to
. the type of intracranial lesion

BFL el A, EE 15004, K LEES 2000
A BT BEE Jebdel FBMERFES 25k 16
(5020901 A IB#-& viebich

D BhERR

R, HR WEER 20 2 EERRYe S
= 376k 206U(54. 0% )0 A k43 o] 1tk (Table 2, Fig.
D. BE5= ned BHSRBT-S 464 361(75%), m

= 5Pl 35U(60%), BHHEN mEL 105 641
(60 507 Bt ebdel. aRRA AL sk 7
FI(66%)01 3, Bathin 9 SABKBETHIme =94 Wi
e B A 76U 151(14% 00 A BBtkol Qo).

4 Hfth FEREER K&

Table 2, Fig 114 23 ubo} 2o} ik 14p
401(28%), KEERE 3Pl =5 Bike)x, HEEREs
30U 161(33%), MR ESE 261 161(509% Do) A e
£+ eyl

g 4T 2e @i KEY 28 B
L 10961 7061(64. 2%)0] L ¥}(Table 2, Fig. 1).

5) MEE WEHIRRE 3 BAHES Xm0 ket
W) i

2 10000k MEE EBREEE o B A X-
BEYE =T EED 706l el HEmas gt
Table 3,4 ¥ Fig 2614 ni= wbo} 7o) PR AR %



42 —KBEBEREE B8 $1,288 B HI13, 1458 1974—
Table 3. Comparison of brain scan and roentgenogram in proven 70 cases
No. of positive
Type of lesion No. of patients
vP Scan Carotidangiography  Simple skull
1. Intracranial Tumor 33 30090.0%) 27(81.8%> 17(51.5%)
2. Cerebrovascular Disease 22 12(54.5%) 17(77.3%) 4018.2%)
3. Others 15 4(26.1% 4(26.1%) 13(86.6%)
Total 70 46(65.7%) 48(68.6%) 34(48.6%)
Table 4. Comparison of brain of brain scan and roentgenogram in proven 70 cases
No. of positive
Type of lesion No. of patients - -
Scan Carotidangiography  Simple skull
1. Intracranial Tumor
Abscess 5 4 5 1
Astrocytoma 7 7 5 4
Craniopharyngioma 1 1 0 0
Glioblastoma multiforme 2 2 2 0
Meningioma 4 4 4 3
Metastatic tumor 5 4 4 1
Acoustic tumor 1 1 0 1
Pinealoma 3 3 3 3
Cyst 2 1 1 P
Eosinophilic granuloma 1 1 1 0
Ependymoma 2 2 2 2
Subtotal 33 30090.9%) 27(81.8%) 17(51. 5%)
2. Cerebrovascular Disease
AV malformation 4 3 4 2
Aneurysm 2 0 2 1
Intracranial hematoma 9 6 6 1
Ischemic stroke 4 2 3 0
Hemorrhagic stroke 3 1 2 0
Subtotal 22 12(54.5%) 17(77.3%) 4(18.2%)
3. Others
P.W. 1 ] 1 1
Hydrocephalus 2 0 2 2
Skull osteomyelitis 1 0 0 1
Cerebral contusion 11 4 1 9
Subtotal 15 4(26.1%) . 4(26.1%) 13(86.6%)
Total 70 46(65.7%) 48(68.6%) 34(48.6%)
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Fig. 2. Comparison of brain scan, carotid angiography and simple skull X-ray in related to the type of

intracranial lesion
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Table 5. Comparison of brain scan and carotidangiography in proven 70 cases

Type of lesion  No. of patients (}3880  (Fah, (o, (TR
1. Intracranial Tumor
Abscess 5 4 0 1 0
Astrocytoma 7 5 2 0 0
Craniopharyngioma 1 1 0 0 0
Glioblastoma multiforme 2 2 0 0 0
Meningioma 4 4 0 0 0
Metastatic tumor 5 4 0 0 1
Acoustic tumor 1 0 1 0 0
Pinealoma 3 3 0 0 0
Cyst 2 0 1 1 ' 0
Eosinophilic granuloma 1 1 0 0 0
EpendymoOma - 2 2 0 0 0
Subtotal 33 26(78.8%) 4(12.1%) 2(6.1%) 1(3.0%)
2. Cerebrovascular Disease
AV malformation 4 3 0 1 0
Aneurysm 2 0 0 2 0
Intracranial hematoma 9 5 1 0 3
Ischemic stroke 4 1 1 2 0
Hemorrhagic stroke 3 1 0 1 1
Subtotal 22 10(45. 4%) 2 (9.1%) 6(27.3%) 4(18.2%)
3. Others
P.W. 1 0 0 1 0
Hydrocephalus 2 0 0 2 0
Skull osteomyelitis 1 0 0 0. 1
Cerebral contusion 11 0 5 1 5
Subtotal 15 0 (0% 5(33.3%) 4(26.6%) 6(40.0%)
Total . 70 35(50.0%)  11(15.7%)  13(18.6%)  11(15.7%)

Harper?E #"Tc-& FIASIY & #Rs d4d=h
9Tc & e LRM(T 4+ =6hours), F3§ energy
(140 kevD & HeHishe BN FTHERE BBy
t}. Di Chiro® BEiEHS RETE =7 9184
£ H4 BES BRT 4 J1, HES ABT F
gz, H9E HRT + d2, BEES ¢ 4 JdodA
wigEd Hikd RO HES THRRE BkeA
e Az mFelw A4t 28 2 Richard® & % Tc
o] REoZ TR s, JBEY energy B

7o LEEBE AT Jlo HE BET RS2 &
] ES BAFE 4 Jdod, HEn AQdive
gre =g 9t} welAd BEES ¥ Tc-pertechnetate B
FRS RokE 49 RS A5k & WRAAE
9nTe g FlEsle BEERE BHslgd RAETRE
ATEL9EE HEE A BEE B S8
feo] TSR R kst e —BmeR FASI.
gk, EEEY Rhral fshd 2 A9 Btk o
got, o] EifER-e RfTEA #T Axnde



—K.W. Kim, et al: The Diagnostic Value of Brain Scanning in the Diseases of 45
the Central Nervous System—

B e 2 —8 B F—sld #aEy
KiFo 2 EES 3k, WA ERTE A
% BERE 24 MES A o) 4 A4g

RfZTER EAS BEEE HTshe i MRS &
#e FRe weld 8 BRes Bl L85 9
t}. Ramsey o} Tauxe!®& 3B5RE £HES EiHsd
305e BRAA Furl HEEE Jehd: AL B
L EEES BOT dE ) HgdE ks
T ERT AL Bt vk, & BWRdAE 2%
3054 WG HRA ERT 2EE s
Jelo] 2 H& o SR E&EE Rifrslcr 4
2 v

fEkE KT 2E) EREES o7 =l Zesdl
& FHoltl. Witcofski!”?, McAfee!®, Bucy et Ciricl®,
Mealay'®, Brinkman!® % Handa!®%&el] {ks}™ FHEZ
Ber EHe) T5%M LS MK kit BRY +
Atz BESNR R 19714 BWE 6l%etn ety
o & HRAAE 88.0% 24 & BHEe »g)
HERA EHY 2Hd 9% 3= BEES EY
=27, g 9 o] o). Krishnamurthy®® = &7
R HHE BT BR EBY =277 B 2em Bk
L dAE AY 2T EEL BRe WS 349
23 s PERELEL T il pEE
of ¥otx W&, 29 EFY B we)
PERLE 2eka, #9 St 3 £33 BREC
ForARY. Frankel®2 5brl ¥ MHRBEY 5
B FMRREANA 0% E 28 + 949 *
Bl A EA A gold BES HHe 2
T WA KB BEiEe] B¢ BB KBEEOL7
%, WEBE(8S.9%), LHWMEBFMRE(00%), 5
BErE(100%) % ERHEE(88.9%) Lold).

Gilson®® gl Kramer® %2 JSHUEA Migo] v} Fx
.2 A& fkits KB Blood-brain barrier 7} B
=) Aol BILTERS £#e) doldvin shgdek
BRHR R RBEEE BEStY, Wagner®: Bk
28Rl blood-brain barrier 7} HEH A Sxdm
st5l et Molinari®® = &R BA B 2 Bell =
25%NA Bikeln, 2E~3BAAL 7% | BB
LAk =ohd M KB HE BES Io M
4+ Tz HEEs fEfTehe Aol EESITL & Hel
AT BRE EERMEY #E MEe ZEslx g9
th & HRERAA MRS BEEe 66%o gt o]
o} 28 FERE Bucy et Ciric?¢] 30%, Witcofskil?
ol 88%, Kim™®9] 10%9) el 3l Bl g

vt BBRESYY 2EY BEEE HHT Aoz B
459z, Witcofski® X 100%0 A, Kelly¥ 75%
Al A Bteld or, X WRAAE 75%9 BHRE
2o fEEHS) FRtkE TS Yt BESIBA M
MBS BHAE Witcefski? = 80%, AP%&dA+ 60%
et »

HEERN BEfd #H ki BRBEEd Kkt
ZEN EREE o8 HE5%7 ) kale] s
u} glck. Oveton®& 84%, Mik#E 84%, HRBE
84%¢] BiERE W|iEskn, Goodrich"= ¥ &% #id
£ dglch Witcofski'® = BEHRHEMCl i K
s &P EFtz HEded, ARz HERM
B KBS At AHRAAE BEEAA 9.9
%, BERFEEREMANA 8l.8%=RA, £HE W &
BiRe ngch

B EE o HEEEAA & 54.5% B
RBE-L 77.5% 24 #HhEdA & BERE 24,
o] s} 2o o] 8- MfFiEEH flood-frain farrier 7} B
= i Y WA kG 42 Qg 3%
Hel. webd MFERA AT #43 HES £ &#&d
BHEES T &

RS KR 28 WY B B 2HY E
T BGEE 65.7%, BIRBEY 68.6%2A W3
EREE Jebdch 22y BiREERE Bes= EfF
FA(2.1~5.5%), B#d F+ TR 9 Hik #HE
Mg ERT of EES) KBl wrh

1. 2EiEe] PRBYA Kl BAAA gEot

2. BEAA ThEL F7 gz FLA BTE
+ gleh

3. BEEZo KTl WaEstel. el Kirs-
hnamurthy®* 7t #EshEe] R4 HEEe g7 5
FHEANAE BE ubel o] UM KBS BE
558 & B, a2z B4 PO AAY
fRE 8% Wl 44 BRel HA dv Belth
wetd BEE A BRAR ¢ HBEE O 2E
B frrehd 94 & BikEE 44+ g

V.&® W

Lol MR 109%€ o= JEEHY ZERY
fiE 2 EHES BEss 0% 7044 HAAE B
BREY 2 BHEERT X-RBPS Whstd HEME
8 P ERES hE BET £ a9t 2 &

. e Ak



46 — K BBREHEE 88 F1,28 EE $13, 145 1974—

1. hiEFRER EE 2 H3I KEEY BHE
64. 2% < o}

2. BEBA B HI EEY Bl 88%0)
3, KB B#HRe] & EES MEE0O17%),
PREIE(88.9%), SWEBHMREC00%), BEME
(100%) 9 EBEER Folgld)

3. BSfFsmol HE kA BEEL 54%4+.

4. EeE 2 EHRER Bitdle

D hiEfRS 28 HY BHERS HEEZEAA
65.7%, 2@ BIRBEEFAA 68.6%24 vl B
2L ngdh

2) EEEWRA B BEE#E90.9%)7); BIKEE(81.8
%)art & BEss nqd.

3) BigRBe KEEGL %) BRRPEG7.3
%) A & BHERE g

5. Ko EHEERYS Akd Rods A i@
R REE 2B WY BHEL 84.3%0l 1, HHE
M EEL o7%0ly, MmEEEe 81.8%% .

Dk kEE 534744 23E Akstes ©22
B3 BRI 2 ohJzl BiFe Bl EHTE ¢
4 et

REFERENCES

1) Moore, G.E.: Use of radicactive di-iodo-flueres-
cein in the diagnosis and licalization of brain
tumors. Science 107:569, 1948.

2) DiChiro, G.: RISA encephalographly and conven-
tional neurologic methods. Acta Radol.(Stockh)
Suppl: 201, 1961.

:3) Blau, Monte and Bender, Merril.: Radio-mercury
(Hg 208) labeled neohydrin: A new agent for
brain tumar localization. J. Nucl. Med. 3:83-
93, 1962.

4) Harper, P.B, Beck, R, Charleston, D. and
Lathrop, K.A.. Optimization of a scanning
method wusing 9" Tc. Nucleonics 22:50 Janu-
ary, 1964.

5) Wagner, H.N. Jr, and Holmes, R.A.: The
nervous system. Principles of Nuclear Medicine.
Philadelphia Saunders 655-702, 1968.

:6) Overton, M.C., Snodgrass, S.R. and Haynie, T.P.:
Brain scans in neoplastic intracranial lesions.
JAMA 192:747, 1965.

7> Goodrich, J.R. and Tucker, F.T.. The isotope
encephalogram in brain tumor diagnosis. J.
Nucl. Med. 6:541, 1965.

8) Sodee, D. Bruce. A mnew scanning isotope,
Mercury-197 a preliminary report. J. Nucl.
Med. 4:335-344, 19638.

9) Witcofski, R., Maynard, D. and Meschen, I.:
The utilization of *Tc in brain scanning. J.
Nucl. Med. 6:121-130, 1965.

10) Ramsey, R.G. and Quinin IIl, J.L.. Comparion
of accuracy between initial and delayed *™Tc-
pertenchetate brain scans. J. Nucl. Med. 13:
131, 1972.

11) Tauxe, W.N. and Thorsen, H.C.: Cerebrovas-
cular permeability studies in cerebral necplasms
interval for pertechnetate brainm scanmizng. J.
Nucl. Med. 10:1, 1969.

12) Witcofs Ki, R.L., Maynard, C.D. and Roper,
T.J: A comparative analysis of the accuracy of
the 9™ Teckretium pertechnetate brain scan:
folecw-up of 1,000 patients. J. Nucl. Med.
8:187-196, 1967,

12) McAfee, J.G., Fucger, Stern., Stern, H.S. and
Wagner, H.L.: %"7c¢ pertechnetate for brain
scanning. J. Nucl. Med. 5:811-827, 1964.

14> Bucy, P.C. and Ciric, 1.S.: Brain scans in dia-
gnosis of brain tumors. JAMA 191:437-443,
1965.

15) Mealey, J. Ir., Dehner, J.R. and Reese, LC.:
Clinical comparison of two agents used in brain
scanning. JAMA 189:260-264, 1964.

16) Brinkman, C.A.: Brain kscaming in Kahn: (ed)
Correlative Neurosurgery, Spring field, Tho-
mas. 1969.

17) Handa, J.: Serial brain scanning with %" Tech-
netium and scintillation camera. Am. J. Roentge
nol 106:708-728, 1969.

18) Chae, J. and Shim, B.S.: Scintillation camera in
diagnosis of intracranial lesions. TheNew Me-
dical Journal 14:583-545, 1971.

19) Moreno, J.B. and DeLand, F.H.: Brain scanning
in the diagnosis of astrocytoma of the brain.

J. Nucl. Med. 12:107-111, 1970.
20) Frankel, S.A, and German, W.J.: Glicblastoma



225

24

—&XHE S8 A PEMREEES Pféiéﬁoil R 2ER ®HE— a7

multiforme. Review of 219 cases with regard
to natural history. Pathology. Diagnostic me-
theds and treatment. J. Neurosurg. 15:489-
508, 1958.

Overton, M.C., Snodgrass, S.R. and Hazmie,
T.P.: Brain scan in the neoplastic. intracranial
lesions. JAMA, 192:747-751, 1965.
Goodrich, J.K. and Tutor, F.T.. The isotope
encephalogram for brain twmor localization. In
Rcent Advances in Nuclear Medicine, New
York, Appleton-Century Crofts, 1966.

7 Bucy, P.C. and Ciric, L1.S.: Mercury-197 and

O Technitium brain scans in the diagnosis of
non-necplastic intracranial lesion. J. Neurosurg
27:119-25, 1967.

Kelly, D.L. Jr., Alexander, E. Jr. and Maynard,
D.C.: Intracranial arterio venous malformations:

Clinical reviev: and evaluation of brain scans.

J. Neurosurg 81:422-428, 1969.

25> Kim, Y.J., Chung, J.U. and Shu, C.S.. The
result of brain scanning with %" Tc pertechne-
tate and Hg-203 neohydrin for various brain
lesions. The New Medical Journal 13:1253-
1261, 1970.

26) Krishnamurthy, G.T. and Blahd, W.H.: Clinical
value and limilations of *"Tc brain scan: An
autopsy correlation. J. Nucl. Med. 12:373-
378, 1971.

27) Gilson, A.J. and Gargano, E.P.: Correlatton of
brain scanning and arteriography in intracra-
nial trauma. Amer. J. Roentgen 94:819-827,
1965.

28) Kramer, S. and Rovit, R.L.: The value of Hg~
208 brain scans in patients with intracranial

hematomas. Raciclcgy 83:902-909, 1564.




