u

) <

The University of Osaka
Institutional Knowledge Archive

T1-201. 0 ERE O FESPECTO B A ICRIY B105-58
Title |2iF RATEEINMET] (BRUNMEER) OO E 25T, EFEnMR e
R OERRIG A -

Author(s) |2 H, 1E—

Citation | BAEZRIHRFEIHMSS. 1990, 50(2), p. 172-179

Version Type|VoR

URL https://hdl.handle.net/11094/15534

rights

Note

The University of Osaka Institutional Knowledge Archive : OUKA

https://ir. library. osaka-u. ac. jp/

The University of Osaka



AARBERSEE 50 (2), 172—179, 1990 (¢ 2)

T1-201.0>EX R EAC SPECT o7& B3 5 kst
—E 2R FTEENE S (BEIHESR) o 85,
FEBERIBET R RIS —

SRR AR
2 A B -

CERTTE 5 A22A %)
CPRTE 9 A 4 BRASERMEZA)

Clinical Evaluation of the T1-201 ECG-gated myocardial SPECT
—Measurement of the Wall Systolic Thickening Rate—
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Using T1-201 ECG-gated myocadial SPECT, we estimated local systolic thickening of the left
ventricular wall as Wall Systolic Thickening Rate (WSTR).

Materials were 30 cases of 5 normals, 16 old myocardial infarctions (OMIs), 6 HCMs and 3 DCMs.
The patients were injected with 111—185 MBq (3—5 mCi) of T1-201 at rest. The projection data were
acquired through 180 degrees in 24 directions, each of which consisted of 80—100 beats.

The fundamental phantom study with thickness of 4, 8, 12, 16, 20 and 24 mm revealed that if
radionuclide concentration and acquisition time were under the same condition, pixel counts
correlated well with thickness of phantom. Therefore, pixel counts could be substituted for the relative
ED and ES wall thickness. The Wall Systolic Thickening Rate was calculated as WSTR={(ES — ED
pixel counts) X 100/ED pixel counts (%)} with 5 points circumferential profile technique of both ED
and ES short axial images from apex to base. Functional images of the WSTR were displayed with
Bull’s eye method and typical patterns were demonstrated.

Mean values of the mean WSTR (mWSTR) in the ROIs in each group were as follows; In normals,
mWSTR was 53.1 £ 4.5% (mean + 1SD). In non-transmural OMIs, mWSTR was greater (33.0 +: 8.1%)
than that in transmural OMIs (14.0 £+ 4.5%) (p<<0.01). In HCMs with non-uniform wall thickness,
mWSTR in relatively non-hypertrophied area was greater (52.9 £ 12.3%) than that in hypertrophied
area (21.7 £ 6.4%) (p<<0.01). In DCMs, mWSTR was 18.5 &+ 1.9%.

This WSTR analysis was a new promising method with which we could appreciate local LV
function and viability and was different from the analysis of wall motion of the blood pool study.
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Fig. 1 3.7X10°Bqg/ml (10¢Ci/ml) of T¢-99m is filled in the tube phantoms with
thickness of 4, 8, 12, 16, 20 and 24mm. Data were acquired through 180° and 24
directions with 3, 6 and 9 seconds per step.
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Fig. 2 A mean WSTR was calculated from the
region of interest (ROI) taken in 60" and 3 slices
on Bull's eye display of the WSTR. The ROI

included 30 points (?66907 X 60points X 3slices).
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Fig. 3 Pixel counts (@ : max. point method, A : 3 points method, B : 5 points method)
are plotted as a function of the thickness of tube phantoms in the acquisition times of
3 sec/step (a), 6 sec/step (b) and 9 sec/step (¢), respectively. The 5 points circumferen-
tial profile analysis showed the best linear relationship.
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Fig. 4 Mean wall systolic thickening rates (wWWSTR) of ROIs are shown (cf. Fig. 2). In
the lesions of non-transmural OMI, systolic thickening (mWSTR 33.0£8.1%, mean+1
SD) was observed, while in transmural OMI, systolic thickening was extremely poor
(mWSTR 14.0+4.6%) (p<0.01). In HCM with nonuniform wall thickness, WSTR in
relatively non-hypertrophied area greater (52.9+12.3%) than that in hypertrophied
area (21.7+6.4%) (p<0.01).
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Fig. 5 Case 1. Sixty-four

vear-old male as a normal
control. The ED {upper), ES
middle} images and Bull's
eve display (lower left and
lower middle) showed the
normal contraction and uni-
form distribution. The WSTR
ranged from 40 to 70%. The
WSTE Bull's eve display
(lower right) demonstrated
uniform and good systolic
thickening of the whole left
ventricle.

Fig. 6 Case 2, Sixty-one-year

old male with an old inferior
transmural myvocardial infarc-
tion, The ED, ES images and
Bull’s eve display showed the
defect in the inferior wall. In
the infarcted area, the WSTR
ranged from 0 to 20%. The
WSTR Bull's eye display
demonstrated poor WSTR
area in the inferior wall, sug-
gesting no function and scar,

Fig. 7 Case 3. Fifty-four-vear-

old male with an old inferior
non-transmural myocardial
infarction. The ED, ES
images and Bull's eve display
showed low TI-201 uptake in
the inferior wall where wall
motion could be seen. In the
infarcted area, the WSTR
ranged from 30 to 60% except
high inferior wall. The
WSTR Bull's eyve display
demonstrated a decreased to
normal WSTR area in the
inferior wall implving its per-
sitent function and viability.
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HCH

47y M Fig. 8 Case 4, Forty-seven-
year-old male with HCM. The
ED, ES images and Bulls eye
display showed saptal to high
anterior hypertrophy. The
WSTR in the hypertrophied
region ranged from 0 to 30%.
The WSTR Bull's eve display
demonstrated poor WSTR
area in the non-uniform
hypertrophied region suggest-
ing poor function.

¥5TR curve display

DCM
J0y.H

Fig. & Case 5. Thirty-vear-old
male with DCM. The ED, ES
images and the Bull's eye
display showed no defect, left

WETR curvs display ventricular enlargement and
generalized hypokinesis
which were characteristic in
DCM. The WSTR ranged

from 0 to 30%.
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