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Calculation of optimal TI associated with temperature changes of the water using
Syntbetic MRI assuming postmortem brain FLAIR imaging

K &E™?, RE B, &F K", 2R B, #Ux”

1) AEMEEAMMENRRFAMBERRLD SRR ERIUR 2REEHRKED
2) HERIERBRUZPAFIAZR SEBEHREMIR

3) RHEHMEEANMMEREAMERRET2HEEE NRERAR =

4) BBERIARERAZAY DREEGHRAE EXR

Key words: magnetic resonance imaging (MRI), Synthetic MRI, Autopsy imaging (A1),
fluid attenuated inversion recovery (FLAIR), Inversion Time (TD)

[Abstract]

In postmortem brain fluid-attenuated inversion recovery (FLAIR) imaging, we sometimes encounter failure of
cerebrospinal fluid (CSF) signal suppression. The reason for this is because the T: value of CSF begins to fluctuate along
with the decreases in the body temperature after death, which prevents one from setting the appropriate TI setting.
Therefore, it is necessary to measure the T: value corresponding to the temperature change of CSF and calculate the
optimal inversion time (TD). In this study, we conducted a phantom experiment to investigate the usefulness of synthetic
magnetic resonance imaging (MRI) for calculating the optimal TI corresponding to CSF temperature change. Using
the optimal TI setting enabled us to obtain FLAIR images with sufficient water signal suppression. We considered that
synthetic MRI is a useful method for measuring T: values and calculating the optimal TI corresponding to change in
water temperature.
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Fig.1 Placement of prepared sample on MRI
phantom.
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Fig.2 Console screen with application of Synthetic
MRI expanded.

(A) Prepared sample

(B) PVA gel built into the Phantom

(C) Quantitative value of relaxation for prepared sample
(D) Ri and Rz maps for prepared sample
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Fig.3 This figure is an enlarged view of parts (C)
and (D) in the Figure 2.
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thickness 5Smm, number of signals averaged
(NSA) 1, field of view (FOV) 230mm, RFOV
100%, echo train length (ETL) 16, Asset factor
2, number of slices 23, TI 12.26ms (Zi#EiED
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Fig.4 Placement of ROI in physical evaluation.

(a) Prepared sample
(b) PVA gel (water content rate: 80%, gadolinium
concentration: 0.3 mmol)
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Fig.5 Relationship between T: value that mea-
sured using the function of Synthetic MRI
and temperature of each prepared sample.

The T+ value for each sample has smaller values in cases

where temperatures were lower, and higher values in the
case of higher temperatures.
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Fig.6 Relationship between optimal Tl that calcu-
lated from measured T+ value and tempera-
ture of each prepared sample.

The optimal Tl for each sample has smaller values in

cases where temperatures were lower, and higher values
in the case of higher temperatures.

Table 1 Relationship between the temperature of each prepared sample after imaging and
the measured T+ value and the calculated optimal Tl

Preset temperature ['C] 10 15 20 25 30 35

Temperature after imaging ['C] 12.6 16.2 20.7 24.7 28.6 33.2
T+ value [ms] 2,309 2,468 2,597 2,872 3,117 3,463
Optimal TI [ms] 1,600 1,710 1,800 1,990 2,160 2,400

Table 2 Average score and standard deviation of visual evaluation results of clinical TI and optimal

TI with the average score differences

Temperature [C] 10 15 20 25 30 35
Clinical Tl 1.00+£0.00 1.13+0.33 1.13+0.33 1.00£0.00 1.00+0.00 1.38%+0.48
Optimal Tl 413+0.33 5.00+0.00 5.00+0.00 4.63+0.48 4.88+0.33 4.38+0.48
Differences 3.13 3.87 3.87 3.63 3.88 3.00
Wilcoxon rank sum test *x * * * * *

* 1 p<0.05
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Fig.7 The two types of FLAIR image for each pre-
pared sample.

In the upper half, the FLAIR images obtained with the
clinical Tl setting demonstrate failure of water signal
suppression. In the bottom half, the FLAIR images
obtained with the optimal Tl setting show decreased
signal intensity for all samples, and there is sufficient
water signal suppression.

Table 3 The results of SNR calculations for the
two types of FLAIR images

SNR
Temperature [C] Clinical Tl Optimal Tl
10 48.5 8.15
15 38.3 5.47
20 33.2 4.81
25 25.6 4.61
30 16.2 5.01
35 11.8 4.90
50
40 +
30 +
% o Clinical TI
20 1 Optimal TI
10 +
0
10 15 20 25 30 35
Temperature [°C]

Fig.8 The results of SNR calculations for the two
types of FLAIR images.
The SNR values were smaller for the FLAIR images

obtained with optimal Tl setting than for those obtained
with the clinical Tl setting, for all temperatures.
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Table 4 The results of CNR calculations for the
two types of FLAIR images

CNR
Temperature [C] Clinical Tl Optimal Tl
10 4.38 27.6
15 1.30 28.2
20 2.76 30.8
25 7.92 27.4
30 13.1 31.0
35 16.7 28.6
35.00
30.00
250 +—1F —F
2000 +—7 —r— —
m e
% 15.00 - . EClinical TI

Optimal TT

10.00 +

5.00 1

0.00 -

10 15 20 25 30 35
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Fig.9 The results of CNR calculations for the two
types of FLAIR images.

The CNR values were higher for the FLAIR images
obtained with optimal Tl setting than for those obtained
with the clinical Tl setting, for all temperatures.
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