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Applications

T. Isobe, A. Matsumura,*” 1. Anno,*”H. Muraishi, T. Umeda, and M. Minami”

School of Allied Health Sciences, Kitasato University
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Purpose:

Lactate is an important metabolite in clinical cases indicating the status of metabolic impairment. We applied a clinically
relevant simple method for lactate quantification using magnetic resonance spectroscopy’l MRS
Method and materials:

We performed proton MRS studies in 13 patients; 7 tumor, 3 with post-irradiated state of tumor and 3 with cerebral infarctions.
Informed consent was obtained from all the patients before the study. Proton MRS was performed using a clinical 1.5 T super-
conducting MR system. Data were acquired using a PRESS sequence. We used two long echo timel TE=272 ms, 544 ms[to
calculate T2 relaxation time and the absolute concentration of lactate. This method was optimized using phantom study and ap-
plied to clinical cases.

Results:

In patients with tumord] n=70] T2 relaxation time of lactate varied from 284 to 606 ms, and the concentration of lactate from
1.5 to 3.8 mM. Lactate concentration showed the tendency to rise with the degree of malignancy. In patients who had been sub-
jected to irradiation of the tumor]l n=3[] T2 relaxation time of lactate varied from 247 to 555 ms, and the lactate concentration
from 2.1 to 8.9 mM. There was a tendency of increase of lactate concentration after irradiation. In cerebral infarctiorld n=30 T2
relaxation time of lactate varied from 265 to 662 ms, and the lactate concentration ranged from 2.2 to 3.6 mM. There was one
acute and two chronic phase patients. All three patients were not critically ill patients and their general conditions were stable.
Thus, there was no apparent difference in T2 relaxation time or concentration among these patients.

Conclusions:

This study is a unique description of a clinically applicable robust technique of quantification of lactate using in-phase long
echo time TE=272 ms, 544 msOin various pathological conditions of the brain in clinical cases. Using this method, a detailed
clinical study of an individual disease may contribute to the evaluation of the status of the patients and response to the therapy.
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Development of an Imaging System Using 1/20th the Normal Dose - Application to Whole
Spinal Imaging
T. Maruyama

Nippon Medical School Chiba Hokusoh Hospital

Purpose:

This study was conducted for the purpose of developing an imaging system for whole spinal imaging involving whole body
exposure using CR that uses 1/20 to 1/25 the standard imaging dose by combining the use of image processing technology and
imaging technology, and to allow the system to be used clinically.

Method and materials:

Distant imagin@ SID: 210 cmQOwas carried out using a CRI Fuji XG-10while changing the focal point of the X-ray tube from
large focal point imaging to small focal point imagingl 0.6 mm[ In addition, Flexible Noise Contrall FNC[vas used for the im-
age processing technology to optimize the image parameters. Frontal imaging was carried out by combining their use at a dose of
1/2@1 85 kVp, 1 mAs[the standard dosgl 85 kVp, 20 mAs[]

In addition, a filter was prepared in which the emphasis suppression processing of a frequency emphasis filter was switched
off using a CR statiofl Fuji(J and a small focal poiritl 0.2 mmQOas used for the X-ray tube focal point size. The exposed dose was
measured in terms of the surface dose and reproductive organ dose with a land phantom using a thermoluminescence dosimeter

O TLD element MSO-S[J
Results:

As a result of comparing the exposure dose used with this system and that of standard imaging during total spinal frontal
imaging, the standard absorbed dose was 874.3 uSv for the surface dose and 187.9 uSv for the reproductive organ dose, while the
absorbed dose with this new system was 26.6 uSv for the surface dosél 1/33 of standard doseCand 5.72 uSv for the reproductive
organ dosél 1/33 of standard dosel] The rate of corrective diagnoses as made by an orthopedic surgeon was 1000 .
Conclusions:

This newly developed imaging system allows imaging at roughly 1/30 the exposure dose of standard imaging. In addition,
the focal point of the X-ray tube was able to be reduced, high contrast areas of images were able to be maintained by switching off
emphasis suppression processing, and the use of a frequency filter that emphasized high-frequency areas made it possible to fur-
ther decrease the exposure dose.
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