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Table 1. Relaxation times and proton density value
of each area.

Tl (mS) T, (ms) Pd

SAH 1414 (182) 160> (31)
Gray  937¢ ( 65) 91¢ (10)
CSF  3599* (435)  242° (73)

1880 (396)
1802 (253)
2039 (345)

a,c,d : p<0.001, b : p<0.005 (t-test), (SD)
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Fig.1. Contrast maps for acute subarachnoid hemorrhage (SAH) against gray matter (a) and

cerebrospinal fluid (CSF) (b). The intesity scale used in the color photograph follows the

rainbow (lowest ; violet, blue, green, yellow, orange and red ; highest). The orthogonal
represents TR from 0 to 3400 ms and the abscissa TE from 0 to 150 ms. The longer TR and
longer TE make it easier to visualize the acute SAH against gray matter (a). On the other
hands, the shorter TE and TR of 1000 to 3000 ms were suitable to visualize the acute SAH

against CSF.
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Fig.2. Echo time (TE)-signal intensity curves of
acute subarachnoid hemorrhage (SAH), cere-
brospinal fluid (CSF) and gray matter (Gray) at a
various repetition times (TR), 2000 (a), 3000 (b) and
4000ms (c). When the difference of the signal intensity
between the acute SAH and CSF and that between the
acute SAH and gray matter becomes equal, acute
SAH can be most easily demonstrated. As the TR
becomes longer, the shorter TE was suited for demon-
strating acute SAH.
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Fig.3. Echo-time (TE)-signal intensity curve of
acute subarachnoid hemorrhage (SAH), cere-
brospinal (CSF) and gray matter at a TR 3000 ms.
The shaded area is appropriate for demonstration of
acute SAH as high intensity relative to CSF and gray
matter. The difference of the intensity in the shaded
area between SAH and both CSF and gray matter
can be indicated by the function of TR and TE. We
showed the function of TR and TE for the visualiza-
tion of acute SAH as a contrast map in the Fig.4.

Fig.4. Contrast map for the acute subarach-
noid hemorrhage (SAH) against cerebronpinal
fluid (CSF) and gray matter. The higher sig-
nal intensity of SAH than those of both CSF
and gray matter, the more contrast between
SAH and both CSF and gray matter red on the
contrast map.

Fig.5. CT scan (a) shows symmetrical distribution of acute subarachnoid hemorrhage in the
suprasellar cistern and both Sylvian valleculae. MR images (b : SE 3000/35) and (c : SE 3000/
50) corresponding to the CT scan also show the acute subarachnoid hemorrhage as hyper-

intense in the suprasellar cistern, both ambient cisterns an Sylvian valleculae. The SE 3000/

50 MR image (c) shows more clearly the acute subarachnoid hemorrhage than the SE 3000/

35 MR image (b).
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Evaluation of Appropriate Pulse Sequence with MR Imaging
for Visualization of Acute Subarachnoid Hemorrhage

Hideto TOYOSHIMA,
Eku SHIMOSEGAWA,
Toshio OKUDERA,

Toshihide OGAWA,
Atsushi INUGAMI,
Iwao KANNO,

Shigeki SUGAWARA,
Yasuo AIZAWA,
Kazuo UEMURA

Department of Radiology and Nucler Medicine, Research Institute for Brain and Blood Vessels-AKITA
6-10 Sensyu-kubota-machi, Akita city, Akita, 010

‘We performed MR imaging for 13 patients with acute subarachnoid hemorrhage (SAH)
within 24 hours after bleeding episode using 0.5 T MR unit. T,-, proton density-and T,-weighted
images were obtained using spin-echo (SE) pulse sequence. We calculated apparent T, and T,
relaxation times and proton density values of various areas, acute SAH, cerebrospinal fluid

(CSF) and gray matter. These results showed that the longer TR and longer TE were suitable
for discriminating the acute SAH from gray matter. On the other hand, the shorter TE and TR
of 1000 to 3000 ms were suitable for discriminating acute SAH from CSF. Based upon these
results, we made a contrast map which demdonstrates contrast of acute SAH against both CSF
and gray matter. From the contrast map, we showed that a moderately T,-weighted SE
sequence (TR3000ms/TE 50ms) was the most appropriate for the demonstration of acute SAH.
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