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¥ 594 DWI (anisotropic diffusion weighted image) &
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DWIellA Foke] 234 #89 AZHEE S22 HA
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vt bt & ABAEE 5w Aot nSF 1F
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& *1i7LE-€ B (Table 1, Fig. 1-3). He|¢tx 34
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Table 1. Subjective Signal Intensity(SI) Grades of Solid Portion of
Tumor/ Peritumoral Edema on Diffusion Weighted Imaging

Lesion SI Grades of Solid Portion/Peritumoral Edema
(n=19/14) I II 1 v v
Metastatic tumor 0/7 5/3 5/0
(n=10/10}

High grade glioma 0/2 3/2 1/0
(n=4/4)

Low grade 210 2/0
astrocytoma (n=4/0)

Oligodendroglioma 1/0

(n=1/0}

n: number of lesions(solid portion/peritumoral edema)
I : markedly hypointense (isointense to CSF)

1I: slightly hypointense

III: isointense to the normal brain parenchyma

IV: slightly hyperintense

V: markedly hyperintense
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Table 2. Quantitative Signal Intensity Ratios(SIR} of Solid Portion
of Tumor/Peritumoral Edema to the Normal Brain Parenchyma
on Diffusion Weighted Imaging

Lesion SIR of Solid Portion/Peritumoral Edema
(n=19/14) Mean +S8D

Metastatic cancer 1.52+0.40/1.14+0.17
(n=10/10)

High grade glioma 1.484+0.10/1.3140.23

(n=4/4)

Low grade astrocytoma 1.16+0.29

(n=4/0)

Oligodendroglioma 1.31

{n=1/0)

n:number of lesions{solid portion/peritumoral edema),
SD:standard deviation

SIR = signal intensity of lesion/signal intensity of contralateral
normal brain

ol el A Aol ot 369} LEFRE 2elol A 9] %
AR R} h% A7 eg 2 EH'I‘ablel Fig. 1-3).
T4 5o 9 oo A 4

A\;zyw:u]L 013011.14,10 ZFo| 1.31% Ao
A2

a1 QMI EAA A AT G Al A %"Jﬁﬂ ¥ ov‘i—%
F740] 719) o] Fo A A G 757t Aol 249 15F
1o 2 A5F AN ZE 3994 A=A =d DWIA &
ol T ATH ARAES 3ol AAAF R AaAdze

PG ] 2okl A e} 7w Y =2 AE
AES o] A GAEAZHES el 9 B2a 7
Fzo] dH(Fig. 4)

ZALRE W HE 189 71 sl e

—P"ﬂl Bo|AY HA S} {4}
o o] 59 PF A 37 5u|E 0.63% )

Fig. 1. A 37-year-old man with a
glioblastoma.

a-c. The conventional MR images
show an irregular walled ring en-
hancing mass with central necro-
sis and peritumoral edema in the
right frontal lobe white matter.

d. On DWI, the central necrotic
portion shows hypointense similar
to the signal intensity of CSF,
while the enhancing solid portion
is homogeneous and marked hy-
perintense. Peritumoral edema is
slightly hyperintens to the normal
brain parenchyma.
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Fig. 2. A 62-year-old man with

metastatic tumors.

a-c. The conventional MR images

show a large ring enhancing mass

and three smaller ring or dot like

lesions with extensive peritumoral
edemas in the both cerebral hem-

' d.On DWI the enhancing solid
portion of the largest mass in the

Meft hemisphere has relatively
marked high signal intensity with
slight high signal intensity peritu-
moral edema.

#8 ol dFF AA st /1 FoF lelth, HEFFS o B R Fade] Wi At 9l F4 HAAL FH A
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2457 T17h 29348 iAo Adsta glotelefdh A &5o] &g YA Ao AAH L2 o 2 Al
Abe 2 e Tk S Am 27 Akl iy FEE Fol  IAEE 2ol DWIE dAbelA H A4 27] A0 of¢ f-4
E RS e e e A9 un16). A DG 2 A o] $H 2 dvH(1-4).
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tH(18-20). A& v A okl g T13} T27b A A g 2 7] 33
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EF2 2 T1 L T2l G AUG LA LY ol Hogynt, w0 S35l B ol

of DWIE 248 & 229 bl 2 224 240l gt A shor) B2 SAh ml A B2 T ¥ Fogo] ¥
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Fig. 3. A 63-year-old man with a
metastatic tumor

Another ring enhancing tumor in
this case is again well demonstrat-
ed on both conventional MRI{a-c)
and DWI(d}. On DWI, solid por-
tion of the mass has high signal in-
tensity and the central necrotic
component has low signal intensi-
ty. But peritumoral edema is less
discernable because of its isointen-
sity of signal with the brain.

[+
rachnoid cyst)2] 2o 9}

o (a
oA AA= DWIoﬂ FAZFEZ Bol&
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Fig. 4. A 33-year-old woman with
an anaplastic astrocytoma in the
right frontal lobe.

a. T1WI shows ill defined, iso or s-
lightly low signal intensity mass.

b. T2WI demonstrates heteroge-
neous high signal intensity mass.
¢. Gd-enhanced T1WI shows sub-
tle enhancement of central portion
of mass .

d. With pathologic correlation, an
anaplastic and solid astrocytoma is
properly defined with hyperinten-
sity and well discriminated its
margin (arrow heads) from the ad-
jacent peritumoral edema (arrows)
on DWI than any sequences of the
conventional MRI.
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Diffusion-Weighted MR Imaging of the Brain Tumors:
The Clinical Usefulness

Young-Chul Lee!, Jeong-Jin Seo', Gwang-Woo Jeong!,
Heoung-Keun Kang', Yun-Hyun Kim', Jae-Kyu Kim’,
Jin-Gyoon Park’, Jai-Dong Moon?

‘Department of Radiology & *Occupational Environmental Medicine
Chonnam University Hospital, Chonnam National University Medical School
Chonnam University Hospital Research Institute of Radiological Medical Imaging

Purpose : To evaluate the clinical usefulness of diffusion weighted MR imaging(DWI) in the differential
diagnosis of brain tumors.

Materials and methods : DWI and conventional MR images of nineteen patients with brain tumors(10
metastatic tumors, 4 high grade gliomas , 4 low grade astrocytomas, one oligodendrogliomajwere ob-
tained on 1.5T unit. DWI was obtained using single shot spin echo planar imaging with b-value near
1000. We analyzed the signal intensities of lesions including solid portion, necrotic or cystic portion and
peritumoral edema of brain tumors (classified five grades comparison with the signal intensities of brain
parenchyma and CSF)and calculate the SIR(signal intensity ratiojof lesions to the contralateral normal
brain parenchyma. We analyzed statistically the signal intensities and SIR of tumors using independence
T test.

Resuits : In solid portions of tumors, all the metastatic tumors and high grade gliomas showed high signal
intensities, but low grade astrocytomas and oligodendroglioma showed iso or slight high signal intensities
to the normal brain parenchyma. The SIR of solid portion has positive correlation with malignant poten-
tial{metastatic tumors 1.52, high grade gliomas 1.38, low grade astrocytomas 1.16, oligodendroglioma
1.31){p< 0.05). In peritumoral edema where seen in 14 tumors, seven of 10 metastatic tumors and two of
4 high grade gliomas showed iso signal intensities, whereas edemas in other 5 brain tumors showed hy-
perintense to the normal brain parenchyma. The SIRs of peritumoral edemas in metastatic tumors(1.14)
was lower than high grade gliomas(1.31) but statistically insignificant. The SIR of cystic or necrotic por-
tion of brain tumors was 0.63. In non enhancing solid portions, three of six cases showed hyperintense to
the adjacent peritumoral edema.

Conclusion : On DWI, the signal intensities of solid portion has positive correlation with malignant poten-
tial, and perilesional edema of brain tumors appear various signal intensities owing to “T2 shine through
effect” and the extensiveness of vasogenic edema. Another merit using DWI on the evaluation of brain
tumors is to improved better delineation of tumor margins from the adjacent edemas, especially at the
non enhancing solid portion of the tumors.
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