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Magnetic Resonance Imaging of the Brain by Carr-Purcell-Meiboom-Gill
Method and Measurements of T, and T; Relaxation Time
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Department of Radiology, and Nuclear Medicine, The Research Institute for Tuberculosis and
Cancer, Tohoku University
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Images, obtained by using Carr-Purcell-Meiboom-Gill pulse sequence, are demonstrated and dis-
cussed. Thirty-two sequential echoes were acquired with the Te of 12 msec, and four images were recon-
structed which containes co-added eight echose each. Data acquisition time is c.a. 450msec for 32
echoes, therefore the first image of quick scan (Tr= 1sec) has 550 msec for longitudinal relaxation thus
causing those tissues with long T, to contrast inversely. This is suitable for detecting morphological
abnormality. Moreover, this is useful for diagnosis of hematoma, because of its short T, and high proton
density. Second image representes only T, elongated area, because the contrast differences between
parenchyma and ventricle are disappeared. Every T, elongated area, including normal structures, in-
creased image intensity in third and fourth image. The first image of slow scan (Tr=3 sec) was similar to
the second image of quick scan and other images of slow scan resembled the third or fourth image of
quick scan. However morphological structure was clearly visible in slow scan images. Summed image of
slow scan, reconstructed from co-added 32 echoes, was one of the most useful image, due to its high
image quality. This image is good enough for diagnosis as T'; weighted image.

Transverese relaxation times, obtained from four images of quick scan were compared to that of
slow scan in 200 areas of 65 cases. Slow scan T, was longer than quick scan Ts. Then, we compared the
T obtained from earlier two images of slow scan with that by four images of slow scan. The latter was
longer than the former.

These results represent that T; and T values measured by images are not monocomponent curve,
Finally, we calculated T, from the first images of quick and slow scan, and T, from four images of slow
scan. We observed elongation of T, was decreased with increasing T, In otherword, T, and T,
differences decreased in elongated region.
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Fig. 1 Pulse sequence of CPMG method.
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Fig. 2 Subdural hematoma and arachnoid cyst.
Quick scan (upper row) and slow scan (lower row) images, sequentially arran-
ged from Ist image (left) to 4th image (right).
lst image : reconstructed by summation frorm 1st to 8th echo
2nd image : reconstructed by summation from 9th to 16th echo
drd image : reconstructed by summation from 17th to 24th echo
4th image : reconstructed by summation from 25th to 32th echo
These images, obtained by using CPMG technique, show subdural hematoma
and arachnoid cyst in the same plane. MR image intensity of the cyst changes
from low to high with progressive increase of Te intervals, while that of the

hematoma remains high, consistently.
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Fig. 3 Wilson’s disease.
Slow scan images (upper row): lst image (left), 2nd image (middle), summed

image (right).

Quick scan images (lower row) : 1st image (left), 2nd image (middle), 3rd image

(right).

Summed image was reconstructed by summation from 1st to 3Zth echo.
These images show abnormal increase in image intensity of basal ganglia.
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Fig. 4 Cerebral infarction at 12days afrer the onset.
Slow scan and quick scan images are arranged in the same order as Fig. 2.
High intensity of infarctic area is demonstrated in every image.

Fig. 5 Meningioma.
Slow scan and quick scan images are arranged in the same order as Fig 2.
Edematous lesion is demonstrated in every image.
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Fig. 7 Comparison of T, obtained using quick scan and slow scan images.
T, obtained from slow scan images is longer than that of quick scan.

FEFI60E11 A 250 (73)



1468

500

400 F

T2 (2 echoes) msec

300 -

200 -

100 f o

CPMG #iz X 5 NMR @Efg & T,, T, oflliE

0 100 200

300

400 500 600
T2 (4 echoes) msec

Fig. 8 Comparison of T, obtained from lst and 2nd image and from four images.
T, obtained from four images is longer than that obtained from two images.
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Fig. 9 Correlation of T, and T, in various tissures.
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Fig. 10 ‘T, and T, in various lesions, schematical-
ly expressed.
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Fig. 11 Calculated T, image (left) and T, image | rlght) of norma] volunteer.
Contrast between white and gray matter is markedly increased in calculated T,
image.
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