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Table 1. Qualitative Evaluation of the Hemorrhagic Cerebral
Lesions according to Time Interval

5 mm
. MRI 15T (GE Horizon
Echospeed, Milwaukee, U.S.A.) T1

(T1 weighted image ; TIWI) FSE T2
(T2 weighted image ; T2WI)
(single shot echo planar image; SSEPI) DWI
. FSE T2
TR 400 msec, TE 100 msec, echo—train length (ETL)
10 , 5 mm, 2 mm, 22x 16 cm,
NEX(nhumber of excitation) 1 256x 192
, 3 25 . SS—EPI-DWI
TR 10000msec, TE 100 msec, 5 mm,
1.5 mm, 28x 21 cm, 128x 128, NEX
1 24-31 , b value 1000sec/mm?
XY,z
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Table 1
. 8 5 (2, 16, 18, 20, 24 )
TIWI/T2WI/DWI !/ / , 3
(38, 45, 63 ) (Fig. 1),
10 (Fig. 2),
7 !/ (Fig. 3),
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Table 2. Mean Signal Intensity Ratio of the Hemorrhagic
Cerebral Lesions according to Time Interval

Signal Intensity Signal Intensity Ratio (meant SD?)
Number ~ TiwIt  T2wit  Dwr Number TIWIT  T2wIt  Dwr*
Acute (<24hrs) 5 iso-orhigh  high high Acute (<24hrs) 5 1.42+ 0.78 2.58+ 0.84 1.35%+ 0.08
(>24hrs) 3 low low low (>24hrs) 3 094+ 0.18 0.63x 0.16 0.27+ 0.10
Early subacute 10 high low low Early subacute 10 1.35+ 0.01 0.97+ 0.21 0.86+ 0.22
Late subacute 7 high high high Late subacute 7 1.58+ 0.04 1.54+ 0.09 1.44+ 0.14
Early chronic 4 high mixed mixed Early chronic 4 1.26+ 0.11 1.06x 0.14 0.97+ 0.12
Late chronic 5 low high low Late chronic 5 0.65+ 0.23 1.51+ 0.12 0.23% 0.18
Total 34 Total 34
*: Diffusion weighted image *: Diffusion weighted image
: T1 weighted image T T1 weighted image
T2 weighted image . T2 weighted image
¢ : Standard deviation
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Fig. 1. A 44-year-old woman with
spontaneous intracerebral hemor-
rhage in right occipital lobe. MR scans
were obtained 38 hours after symp-
tom onset.

A. Axial T1 weighted image shows
central low and peripheral high signal
intensity lesion.

B. Axial T2 weighted image shows
central low and peripheral high signal
intensity lesions with markedly perile-
sional edema.

C. Diffusion weighted image shows
central low and peripheral high signal
intensity.

Fig. 2. A 50-year-old man with sponta-
neous intracerebral hemorrhage in left
temporooccipital lobe. MR scans ob-
tained 5 days after symptom onset.

A. Axial T1 weighted image shows
high signal intensity lesion(arrow) sur-
rounding low signal intensity area.

B. Axial T2 weighted image shows
elongated low signal intensity sur-
rounded by peripheral high signal in-
tensity rim.

C. Diffusion weighted image shows
central low signal intensity and pe-
ripheral high signal intensity lesion.



Fig. 3. A 51-year-old man with sponta-
neous intracerebral hemorrhage in
right temporal lobe. MR scans ob-
tained 3 weeks after symptom onset.
A. Axial T1 weighted image shows
high signal intensity lesion surround-
ing low signal intensity rim.

B. Axial T2 weighted image shows
high signal intensity lesion surrounded
by peripheral low signal intensity rim.
C. Diffusion weighted image shows
central high signal intensity(arrow)
and peripheral low signal intensity.

Fig. 4. A 63-year-old man with hemor-
ragic infarction in left frontal lobe. MR
scans obtained 4 months after symp-
tom onset.

A. T1 weighted image shows low sig-
nal intensity lesion surrounding high
signal intensity rim.

B. T2 weighted image shows high sig-
nal intensity surrounded by peripheral
low signal intensity rim.

C. Diffusion weighted image shows
central low signal intensity lesion(thin
arrows) with development of new in-
farction(thick arrow) in medial side.

ADC)
methemoglobin .
methemoglobin (10).
). Atals  (9) DWI data , 24
' (11-14).
(paramagnetic effect)
(oxyhemaoglobin)
(apparent diffusion coefficient, . T2WI

— 4 —



2002;47:1-7

1

|
.f
i

o TN == TN <8 [

Fig. 5. Mean signal intensity ratio of T1, T2 and diffusion
weighted image in the hemorrhagic cerebral lesions(ES : Early
subacute, LS : Late subacute, EC : Early chronic, LC : Late
chronic). Except late chronic phase, SIR of DWI is reflective

that of T2ZWI.
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Diffusion Weighted MR Image of Intracranial Hemorrhage'

Song Choi, M.D., Jeong-Jin Seo, M.D., Gwang-Woo Jeong, Ph.D., Tae-Woong Chung, M.D.,
Yong-Yeon Jeong, M.D., Heoung-Keun Kang, M.D., Tae-Sun Kim, M.D.”

'Department of Diagnostic Radiology, Research Institute of Radiological Medical Imaging
’Department of Neurosurgery, Chonnam National University Hospital Gwangju, Korea

Purpose: To determine changes in the signal intensity of intracerebral hemorrhagic lesions according to the
time interval, between the onset of symptoms and MR imaging in the T1-weighted (TIW1), T2-weighted
(T2W1) and diffusion-weighted modes.

Materials and Methods: Thirty-four patients with hemorrhagic stroke who underwent DWI and conventional
MRI were involved in this study. Hemorrhagic phase was determined according to the time interval between
the onset of symptoms and MR scanning, and was as follows: acute (3 days or less): eight patients); early suba-
cute (7 days or less): ten patients; late subacute (4 weeks or less): seven patients; early chronic (3 months or
less) : four patients); and late chronic (more than 3 months): five patients. Using a 1.5T MR imager and the sin-
gle-shot echo-planar imaging technique, T1-weighted, fast spin-echo T2-weighted, and diffusion-weighted
were obtained. In all cases qualitative signal intensity (SI) at the center of a lesion was recorded, and the ratio
between this and normal brain parenchyma was calculated.

Results: SI at the center of a lesion was found to be iso or high/high/high (TITWI/T2ZWI/DWI) in five of eight
acute-phase cases (interval of 24 hours or less) and low/low/low in the remaining three (interval of 72 hours or
less). Other signal intensities were as follows: early subacute phase: high/low/low (all ten cases); late subacute
phase: high/high/high (all seven cases); early chronic phase: high/high/high (all four cases); late chronic phase:
low/high/low (all five cases). Mean SIRs were as follows: in the five acute-phase cases in which SI was iso or
high: 1.42+ 0.78/2.58+ 0.84/1.35+ 0.08 (T1IWI/T2WI/DWI); in the remaining three acute-phase cases: 0.94
+ 0.18/0.63% 0.16/0.27% 0.10; in the early subacute phase, 1.35+ 0.01/0.97+ 0.21/0.86% 0.22 in early sub-
acute phase, 1.58+ 0.04 / 1.54+ 0.09 / 1.44+ 0.14; in the early chronic phase: 1.26+ 0.11/ 1.06+ 0.14/ 0.97%
0.12; and in the late chronic phase: 0.65+ 2.23/1.51+ 0.12/0.23+ 0.18.

Conclusion: The DWI findings of intracerebral hemorrhage reflect the findings of T2ZWI. When interpreting
the DWI findings in patients with intracerebral hemorrhage, an understanding of the temporal evolution of
this is very helpful .
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