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MR Appearances of Intracranial Tumors with a Low Tesla (0.064 T)
Permanent MR System

Hee Jin Kim, M.D., Sun Kyung Lim, M.D., Dae Ik Kwon, M.D.,
Byung Young Kim, M.D., Jong Gil Lee, M.D.

Department of Radiology, Fatima Hospital, Tae Gu

In this report we describe twenty-two cases of intracranial tumors studied with an MR imager operating at
a field strength of 0.064 T for evaluation of the clinical utility of low tesla MRI.

The comfirmed diagnoses were meningioma(9 cases), astrocytoma(4 cases), glioblastoma multiforme(1 case),
craniopharyngioma(2 cases), intracranial metastasis(l case), pituitary microadenoma(l case), hemangioblastoma
(I case), and trigerminal neurilemmoma(l case). Meningiomas appeared as well-marginated, homogeneous sig-
nal intensity masses(67%) in most cases.Most meningiomas showed iso-signal intensity(78%) on T1-weighted
images, and high signal intensity on T2-weighted images. After Gd-DTPA enhancement, diffuse homogeneous
contrast enhancement(75%) was well seen.

The multiple hemorrhagic foci within the glioblastoma multiforme were identified, which showed high sig-
nal intensity on T1-weighted images and low signal intensity on T2-weighted images(intracellular methemoglo-
bin), or high signal intensity on both T1 and T2-weighted images(extracellular methemoglobin).

One case of cerebellar hemangioblastoma was a well-defined cystic mass with contrast enhanced mural
nodule but no identification of characteristic signal void vessels.

The remianing tumors showed low signal intensity on T1-weighted images, and high signal intensity on T2-
weighted images. Gd-DTPA enhancement was helpful in separating the lesion from the surrounding edema or
normal tissue, but had limited diagnostic value in characterizing the nature of the mass.

The advantages of low tesla MRI are as follows:on requirement of cooling water or electricity, open design,
shorter T1 relaxation time compared with high tesla unit that increases the difference of T1-relaxation time
between tissues, ease of installation, and cost effectiveness.

In conclusion, the low tesla MRI is useful for the detection and evaluation of the brain tumors.

Index Words: Brain, Neoplasms 10.363, 10.3651
Brain, MR studies 10.1214
Low tesla MRI

o] =&

19939 2¢ 22¢ FFdte] 1993 5€¢ 21 A EHAS.

rlo

— 869 —



o

rek

HEARM O 5t K| 1993 ; 29(5) : 869~875

M =

AAZHoZ MRI center?] oF vH-AE o
& ARG A7 3P 94 2A
oA ok A E% A2 gt
AF Z}—;(]oﬂ o 3k o]

14
N
Py
o
it o2 HU ok

HU

rr

e

kvl

L5

SIS

BN X

»
Mo £ ©

(TR
A
B

o 8
[}
=g
o
=
Reo
(e]
=
[}
§
o
p o
[sV)
=
[
-~
oM}
(e}
o+
U)
E
_IZi
N

7& l “}01 Bny 5101 L TH(5-

RIZ °1 ofﬂW FHH F gl

P
of
e £ g o2 M of .

199003 4€FE 1992 4¥ 77}21 ok 2dzt o
A XJ% Awﬁroﬂﬁ 2 MRIE AAls}
Ao 2 SXH FF 9o, A
FA ANAFLE 1o, FIHAFE 2o, HA
, TN Aolgt 1q, HEt¢A v
g3 EZ 1o, A5HANA A
22¢ 2] B2 Ao 2 MRIAAS F34

B R
ofN  ofN J{; 4
)
o
)

2

El

A

=
2
ool . Y L of

ol
-

>

I
M 2
Jg = 0}‘}1 -

o v

fU ol
2

MRI = 0.064T < 72+ A 24 4+ % I (Access MRI,
Toshiba America, San Francisco, USA) £ surface
coil& AFg5lo] A3 omHbH o7 JAS gl om HE
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Field of view & 270X 280mm, matrix number &
256X 25671 = st om, HH FA= 3.5—4, 5mm, HH
AL 1—2mmz 3k

A SERE 229 25 olA T1,T2 %

Aol HAdAd} AldH G4 A

O

O.u.

o*%‘&’i

we} 2

0

9. NlO

HPN

i

1840l A} Gadolinium-DTPA] & 2357 44
< A 3 §) t}(Magnevist, Schering, Germany, 0.05-0.
Immol/kg, Z=HFA}),

T g NEE, 53 1Y
Bre, 845, 455 2 Fud 235 g A4
pas

aske] FAY,

REe Topo] =7|9) vlaste] AE(50%), FFE
(50~100%), 2 LE (100%) 2 T2
A o}

4t Ex}e] 2p7]3E d
Stk

9¢f o] FuEbEe] WA A= 4o oA Eo 7|t AR, 4
ofl ol A thy] FFH, 1odollA] A mztolA] whay sSiTh
2o FF AAE L, 204101]/‘1" =59
sttt 6= T T dA5I¥ 1, 3o
AMe EFES AR

TlWI’B}Oﬂ/‘i T4

2712 Table 1,201 YR

518
A
T

> NIN £
f
32 ol
°

EREE QU Ay

o}
I
ol
o
——‘—l
—L
O
rr‘
N
[
rlo
J% >
}(){I
o

fu

)
A
ot Hi

2011 011*1 = 3

Hlew, 31z -‘?—%‘-% LeflollA] 2= T,

o Op
2
2
o
- T

o} Ml 3 Hi

ox o\
E

e £, 3
EOW oFosth,

o A Eﬂ % ldojA] g e s
Aataict, ool Fokol AAle EREsiL,
U AaRdex EFAsIGT TIWIAl A 39
el HAZTHREE B9, T2WIEAAE &
HZ2 3of|ofl A

o2 1

2

; °lﬂ

o
R Ml 2 o i o nPi of
™ X e 32 rleo

15

¢

o2 ¥} =
LT
O&

2
T 2
goh‘,

i
> 1
l*)J_l
Zﬁ ol
ol o
Nloz
l&
o 3
o
r:om
éolﬂ

i
o{xig
w
£ Jo

o
N
N

rlo
2

i)

i)

fol > ot
ol oM

o

2L

(]

&

= [0 4
_-
ofN
o2,
-
i/
S
O{N
ot
Sl
o
o
of\
o
for ot ¢
+
i

o
3
U
(T4 i 32

4 32



4T 9 MAE AR X7 FHA A Bx|ste] S ol AA
Table 1. MR Signal Intensity of 22 Tumors.
Histology TIWI Proton T2WI

Meningioma(9) T @Q) T ) T ()
- (2) - (1) - (1)
L@ =4 T {2) =+ 1 {1)
-+ 1 (2 = . {2) =+ @

> 1(2)
Astrocytoma(4) ) 1 (@) 1@
=y (1) =1 (1) = (1)
= § (1) =1 (1)

Glioblastoma multiforme(1) V+1 Q)

T+1 @

t+1 @
Medulloblastoma(1) -+ Q) T T @
Craniopharyngioma (2) - 1) T @ T
-+1 Q) -+1 1) —-+1Q)
Intracranial metastasis(1) — (1) T Q) T
Pituitary microadenoma(1) I Q) - (1) T @
Oligodendroglioma(1) L@ T @ T
Hemangioblastoma(1) L+ 1@ —+1 1) —-+1 Q)
Trigerminal neurilemmoma(l) L@ -+1 -+ 1 Q)

Note: | = hypointensity

— = isointensity

1 = hyperintensity

—+ | = iso and hypointensity

—+ 1 = iso and hyperintensity (): number
Table 2. MR Findings of 22 Tumors.
Homogeneity DF ﬁnitign Edema
Histology i Qpter  Hemor.
bombge- MOENE oo nosr B8 REH) EEREY &
neous geneous
Meningioma(9) 5 4 6 3 1 3 1
Astrocytoma(4) 0 4 4 2 1
Glioblastoma 0 1 1 1 |
multiforme(1)
Medulloblastoma(1) 1 0 1
Craniopharyngioma(2) 2 0 2 2
Intracranial 0 1 1
metastasis(1)
Pituitary 1 0 1
microadenoma(l)
Oligodendroglioma(1) 0 1 1
Hemangioblastoma(1) 1 0 1 1
Trigerminal 0 1 1
neurilemmoma(l)
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a b c

Fig. 1. A 37-year-old male with meningioma.

a. Sagittal T1-weighted image(SE 68/24) shows a large, well-defined, slightly high signal intensity, and homo-
geneous tumor on the left frontal convexity surrounded by marked irregular low signal intensity edema.

b. On axial T2-weighted image(SE 2000/105), the tumor shows homogeneous and slightly high signal intensi-
ty with surrounding high signal edema.

c. Sagittal T1-weighted image with Gd-DTPA enhancement shows diffuse homogeneous enhancement of the
tumor with non-enhancing surrounding edema.

a

Fig. 2. A 12-year-old male with cystic craniopharyngioma.

a. Sagittal TIWI(SE 68/24) shows well-defined, cystic mass in the suprasellar region with isointense solid com-
ponent inferiorly(arrow)

b. On axial T2WI(SE 2000/105), the cystic portion shows marked high signal intensity. Note iso-signal intensi-
ty of the solid portion.

c. Coronal TIWI with Gd-DTPA enhancement shows marked contrast enhancement along the solid portion
and tumor wall.
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(intracellular methemog-
} = (Extracellular meth-
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AZREE, AR E HAAFda 22 AASAZEE
Btk T2WIHAA e 1Y F9e FTAILEE, ¢
AR E 1A ZAER #REST. Gd-DTPA 24 %F
Ao E FAET 1Y Rl £2FFT 20 HEHU
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FoMe EFAT 29THE 23t

Fig. 3. A 51-year-old female with trigerminal neurilemmoma.
a. Satittal TIWI(SE 68/24) shows large, relatively-well defined, iso-and low signal intensity mass in the right

middle cerebral fossa.(arrow)

b. On axial T2WI(SE 2000/105), the mass shows iso-and high signal intensity. The margin of the mass is bet-

ter delineated on T2WI.

c. Coronal TIWI with Gd-DTPA enhancement shows diffuse inhomogeneous contrast enhancement.

Fig. 4. A 51-year-old male with
cystic hemangioblastoma.

a. Satittal TIWI(SE 68/24) shows
a well-defined cystic mass in the
left cerebellar hemisphere with
small isosignal mural bodule in the
inferior portion of the mass
(arrow).

b. Sagittal TIWI with Gd-DTPA
enhancement shows contrast en-
hancement of the small mural nod-
ule(arrow).
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Zt7k 1o 9] W &tA uAAE T A5 A8 E R
%2Z9] oA E TIWHKME uaRct ¥ A%
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-DTPAZ Y S} E Bd A3 2454 EAH
(Fig. 3)
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mural nodulec] #2=Ach(Fig. 4).
o|Afol| Mo} Zo] FHFE AT EH 1o] FFol A
TIWDgolA slwABTt 4o AT EE T2WIlA
E 52 ASAEE 2Tk
Gd-DTPA =9 -}
= Bon, 16doA FTF=AH A

Az B T2WIRT tf &5t
(Table 3)
! &

olg] Aago| 1AF MRIA Y FFxA ) 548
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Table 3. MR with Gd-DTPA Enhancement. (n=18)
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Histology No. of case Pattern of enhancement
Meningioma 8 homogeneous(6)
irregular & heterogeneous(2)
Astrocytoma 4 ring enhancement(1), nodular enhancement(1)
homogeneous(1), negative(1)
Medulloblastoma 1 heterogeneous enhancement
Craniopharyngioma 2 homogeneous(1)
cyst wall & mural nodule enhancment(1)
Pituitary microadenoma 1 heterogeneous
Hemangioblastoma 1 enhanced mural nodule
Trigerminal neurilemmoma 1 heterogeneous
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