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T value, Brain tumor, Bound water
E B

Distribution of 7% values of the brain tumors was analyzed in 13 cases using a 0.1
T MRI system. Mean value, standard deviation and histogram of 7' values of each tumor
were calculated from the ROI in the 7' image. Bound water fractions (BWF) were also
calculated by the method previously reported. All tumors showed prolonged 7' values
and lowered BWFs than normal brain. Though there was no clear correlation between
the pathological diagnosis and the mean 7% values, histogram analysis showed some diffe-
rences according to the pathological diagnosis and the inner structure of the tumor. As
the BWF is thought to be independent of the strength of the magnetic field, the BWFs
of the normal brain and the brain tumors were calculated from the published data and
wery compared with our results. Though the BWFs of the normal brains were presen-

ted as relatively similar value, the BWFs of the brain tumors failed to show any cons-
tant tendency.

52

NMR &5 Vol. 5 No. 2 (1985)



IS S o Ty A RO S K E (BWE)

1 ixt»ic

EREE O BFARMLS ERAEMRC N, Bk
£ LT\ 5E¥, Damadian® RO % { DHF
RECIOVHERINTHS., ZOFRRADOEDE
LT, EWEE CIEEBEKDEEKICHT S EE
NEFEHBIVIREVEL DT TWBEY,
EAREREC X b, BEOHMEN 1T 5 Tk
PGS ST & 7oh’, BRI RIRERTIE © &
TlX over lap 7% <, HMBZENIIREL I T
VB,

FxINEED T\ HDOFH & 51 H 2=
%2, TV{ECHTAHE7 2L DA 7T 1%
fERL, WEED T ED /50 & EE oMM &
DBAETWF L. bk, BHLDOHED A
W T EEOREEKSE (BWE) %R DHat%
mz 7.

2 HEROS

AL o, B Mark-] (F15# 0.1 7,
LIBERH 4.5MHz) TH 5. Ti{HI1L, SR &
CIREB X WEHTS. <A1 2RFNE Td=300
msec, 17=1000msec Z W 7o. AT 1 AEIX
12mm TH5. Bbhic T) EEZ T ROI 7%
EL, T\ HEDOFEROEERZEYRD, S5
T fHextT 5 €27 2r$ioe A b 75 s % {El
L7, ROI REDKIIL, X CTHhbsEL
L, BEROOMEPEY G\ X5 L.

WEAKSE (BWF) ORI, EHEES »EE
EERCHRE L TWADT, 22 THEEADLL
NHHEETE, FTERREELELT,

1D AEFEBOKRSHEHBKEEEKDO B
LA L, MABEROHEBTIA T Elen &
T5. WAKEHBKOSEY Zh F R f &
fr &L, TRThDHyBEORERNRMEY T &
Tw &35 &

1 _ I fr
e T T (1)
Eich.

2) TwX2.78E35.
3) Fullerton® & XX, HEKD T 1%,
— =7 RER v COBKETS. Tiibb,
Ti3(msec)=1.83v(MHz)+25.02 (2)
@@ &y

B 1/T.—0.37
f*=T000/(1.830+25.02—=0.37 3’

nE»hL. ZOREACT, TWBIVEEK
SEGYIER L, ROl ZREL TEEKSED
FH RO BEEREY RO

XFERIL, astrocytoma grade I, II: 3 @I, astr-
ocytoma grade I, V: 3, metastatic tumor:

3 #l, pontine glioma, cerebellar astrocytoma,
medulloblastoma, acoustic neurinoma 4 1 i, &t
1341 TH» %. astrocytoma grade I, I ® 1% T
ik, BHIAEEDORMABCREL TR, WAl
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T, distribution of brain tumors

Astrocytoma Grade I, I
P—
3
——
! v ) v :Peak
o :MeanS.D.
Astrocytoma Grade I, N - p——o—%—
P—
F——
Metastatic Tumor { —— ]
=
Pontine Glioma b < {
Cerebellar Astrocytoma- F < -
Medulloblastoma —_——
Acoustic Neurinoma 4 ———]
T T 1 T
300 400 500 600 700 (msec)
T,
1

Bound water fraction (BWF) of brain tumors

Astrocytoma Grade I, I —_—
—_—
——
—o—A
Astrocytoma Grade I, N k
0
—o—
Metastatic Tumor4
o
—_—y
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T, values and bound water fractions(BWF) of brain tumors

T, (msec) BWF (%)
Mean*S.D. Peak MeantS.D.
Astrocytoma Grade I.,I

Histology

552466 548 5.14£0.85

274 (R)* 428 7.12%0.91

40342 (L) 396 6.61+0.74

453+ 40 460 6.38+0.68
Astrocytoma Grade I,V

43648 456 6.71+1.19

479%69 420, 452 6.05£0.97

48837 460 5.93%0.79
Metastatic Tumor

44863 420, 450 6.82+1.08

58086 512 3.73+0.88

51850 480 5.30+0.73
Pontine Glioma

63077 608 4.25+0.41
Cerebellar Astrocytoma

50297 460 57+0.8
Medulloblastoma

47547 464 6.23+0.71
Acoustic Neurinoma

480+ 56 463 5.83+0.77

* Bilaterally spreading tumor
White Matter :285+26, Gray Matter :400%37 (msec) (n=135)

@ Astrocytoma Grade I, IT e e M 4B % B S8 W

3G 2 GITLx, T) FIEIL 400 msec & RTF
=, BWF 13 6.0~7.0% fHEC 57 L T 5 53,
flid 1 Bl HEH T fEIL 552 msec & 3 B i HE
ELTHDH, BWF 115.1% £ ERLI. &
FEFNC T, eA N2 T4k T EYFMTEIEER
HWHHETH D, HYAFME DM ERLIE. L
TeMsTeA 7T A bDE— 213, 1301F T F
BELE—HLT5,

X 3a (% astrocytoma grade I © T: BTH
5. EHEEOCEETIC ROI #HEL THe
AN 7S ANRK3b THB. FEKHSEE (K3
c) T, fEEIZ BWF [EEMHEER L LTz,

@ Astrocytoma Grade I, V

C
Ty PH{EL, 436~488msec AL, BWF 3 11« Astrocytoma Grade II a: Ti {8
1£5.9~6.7% @Hf L k. M3EILIT, astrocy- b: EA T A o WEEKSER
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TKY, 2FLLTO Ty HHAXHACEALLH L
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® Metastatic Tumor
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6.8% CHAE L. A NZZ ATACEDHERA
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* 2

Bound water fractions of normal brain and brain tumors from published results

4.5MHz 6.4MHz 1) 64MHz2)  825MHz3)

Gray Matter 7.2 4.7~11 8.8 9.6
White Matter 10.6 9.3~15.5 1.5 12.5
Astrocytoma 51~7.1 1.1~3.6 2.2~5.4 1.9~3.9
Meningioma 4.8~5.7 6.5~9.0 4.3~5.3
Pituitary Adenoma 5.0 3.5

Neurinoma 5.8 3.9~5.2 3.4~4.0

Metastatic Tumor  3.7~6.8 1.3~5.9 4.0~4.8 3.9~4.8

1) Bydder, G. M. et al  2) Araki et al  3) Huk, W. et al
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