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T, decay and T,* decay curves of

intracellular oxyhemoglobin and methemog-

lobin

suspension. T, decay curves were

obtained with both single-echo technique (2500/
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15, 20, 30, 40, 60, 80) and multiple-echo tech-
nique (2500/20, 40, 60, 80). Signal intensities at
TE of 0 mec were derived via least square
method and defined as 100%.
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Fig. 2  Signal intensities for intracellular oxy-
hemoglobin (Fig.2a) and methemoglobin
suspension (Fig. 2 b) acquired with GRE (25/13/
107, 30°, 50°, 90°), plotted as a function of hemato-
crit. RBCs were suspended in a plasma and its
signal intensity was defined as 100%.
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Fig. 3  Signal intensities for intracellular oxy-
hemoglobin and methemoglobin suspension ac-
quired with SE (500/20) (Fig. 3 a) and SE (2500/
80) (Fig. 3 b), plotted as a function of hemato-
crit. RBCs were suspended in Ringer solution
containing Omnipaque® 140 and its signal inten-
sity was defined as 100%.
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Fig.4 GEA images of intracellular met-
hemoglobin suspensions with hematocrits of
90%, 75%, 60%, 45%, 30%, 15% and 0%. (a)
GEA (200/15/10°). (b) GEA (200/40/10°). (c) GEA
(200/80/10°). (d) GEA (200/120/10°). In Fig. 4(a),
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samples with hematocrits of 15% and 0 % can-
not be seen because they are isointense to
surrounding Ringer solution. In Fig. 4(b, c, d),
sample with a hematocrit of 0% solution can-
not be seen because of the same reason.
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Fig.5 SE images of intracellular methemo-
globin suspensions with hematocrits of 90%,
75%, 60%, 45%, 30%, 15% and 0%. (a) SE )
2500/20). (b) SE (2500/80). Samples with
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hematocrits of 15% and 0 9§ cannot been seen
because they are isointense to surrounding
Ringer solution.
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Fig.6 Pontine hemorrhage due to vascular
malformation in a 65-year-old-woman. (a) CT
scan shows pontine hematoma of unknown
ictus. (b) T, weighted SE image (500/20) shows
hyperintensity of the hematoma with hypointen-
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se rim. (c) T, weighted SE image (2500/80)
shows lesion is markedly hypointense and con-
sists of intracellular methemoglobin. (d) On
GEA image (25/13/10°), lesion is isointense with
hypointense rim.
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Fig. 7 Intraventricular hemorrhage due to
cerebral moya-moya disease in a 55-year-old
man. (a) CT scan 1 day after hemorrhage shows
intraventricular hematoma. (b) T, weighted SE
image (500/20) 19 days after hemorrhage.
Lesion is predominantly hyperintense. (c) T:
weighted SE image (2500/80). The supernatant

TH3 (Fig.7). FfE 1 B%HO CT THMEN
CEBENR SIS, FAE 19 H#& D MRI Tl
T, MFE R, T, BHE#K L b C&EEST, A b
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portion is hyperintense and represents a dilute
of free methemoglobin. The dependent portion
is markedly hypointense and represents
intracellular methemoglobin. (d) GEA image
(200/15/60°) shows curvilinear hypointensity
(arrow heads) around the dependent portion. It
is suspected to be the result of boundary effect.
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MRI of subacute intracranial hematomas: the difference
between spin-echo and gradient-echo images

Hipeo KONISHI

Department of Radiology, Kanazawa University School of Medicine
Takaramachi 13-1, Kanazawa, Ishikawa

Subacute hematomas consisting of intracellular methemoglobin (MetHb) become
hypointense on T, weighted spin-echo (SE) images using high-field magnetic resonance.
This effect results from diffusion of proton through local field gradients created by MetHb
and is called preferential T, proton relaxation enhancement (PT2PRE). Gradient-echo
acquisition (GEA) can depict hematomas to be more hypointense, because the acquisition
is sensitive to field inhomogeneity. In this paper, the difference between SE and GEA
images of subacute hematomas was studied experimentally using intracellular MetHb
suspension.

Although T,* decay curves were expected to decline faster than T, decay curves, no
significant differences were observed between them. This results suggests that PT2PRE
cannot be increased significantly by GEA.

T, obtained with multiple-echo technique is generally inaccurate and smaller than T,
obtained with single-echo technique, but the results showed in a case of intracellular
MetHb they were almost similar. This is because multiple 180° pulses partly correct the
dephasing of proton resulting from its diffusion. As contrast of hematomas is dependent
on differences of signal intensities between hematomas and surrounding tissues, it means
that multiple-echo technique depicts the lesion less conspicuously than single-echo tech-
nique and GEA.

GEA images (TR=2000 msec/ TE=15 msec) showed hypointense rim (boundary effect)
at the margin of intracellular MetHb suspension with a hematocrit of larger than 30%,
and with TE of 40 msec boundary effect could be seen even at a hematocrit of 15%. On
the contrary, SE images (TR=2500 msec/TE=80 msec) hardly showed boundary effect.

In conclusion, GEA can depict subacute hematomas to be more hypointense than SE
using multiple-echo, because multiple 180° pulses are not used and boundary effect is
present.
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