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Signal Contamination Problem in Three-Dimensional Localization Technique
of MR Spectroscopy
—Experiment and an Analysis of Patient Data—
Keiko Imamura, Atsushi Fukui, Hiroshi Ashida, Mitsuaki Saeki,

Takashi Ito, Masaru Endo and Toru Ishikawa
Department of Radiology, St. Marianna University School of Medicine
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Signal contamination from the surrounding volume was studied using the ISIS sequence, a three-
dimensional localization technique. In phantom experiments, contamination decreased with the
increase of Tr, regardless of where the contamination originated from. In 52 localized liver spectra
with a Tr of 2 sec, PCr contamination was estimated at 3 to 4%, and contamination of ATP signals
from the surrounding liver tissue at less than 1%, because of the relatively short T, of ATP in the liver.
In the spectra of brain neoplasms obtained using the simultaneous double-volume selection technique,
the PCr ratio in the tumor relative to the control area was high in low grade astrocytoma (0.80, n==8)
and low in others (0.45, n=:11). Considering contamination and spectral noise, a PCr ratio of less than
0.4 does not strongly suggest the existence of PCr in tumors. Among 25 cases whose therapeutic
processes were monitored by MRS, signal disappearance was observed in two cases in the localized
spectra after therapy. In both of them, tumor necrosis was proved pathologically and correlated well
with spectroscopic findings. It was found that the ISIS technique suppressed signal contamination to
the level of several percents, providing spectra of acceptable quality through localization.
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Fig. 1 GYROSCAN Helmholz-type coil (18cm)
for the brain phosphorus spectroscopy.
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Fig. 2 Arrangement of phantoms on a surface coil
for the evaluation of signal contaminations of
ISIS technique. Squares filled with oblique lines
indicate volume-of-interest (VOI).
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Fig. 3 Signal contamination in the localized spec-
tra measured in the phantom configuration of
Fig. 2a. (a) Dependency on the pulse length.
Open circles indicate the results using 270 degree
pulse, and closed circles 180 degree pulse. (b)
Dependency on Tr and on the size of VOI.
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Fig. 4 Signal contamination in the localized spec-
tra measured in the phantom arrangement of Fig.
2b, showing the dependency on repetition time.
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Fig. 5 Distribution of phosphocreatine contamina-
tion in localized liver spectra of 52 cases.
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Fig. 8 Meningioma in the left middle cranial fossa. T,-weighted images. Localized in the
tumor lesion (a), and in the control area (b). (¢) Spectrum of the lesion from the VOI of
64 % 3cm with the average of 768 FIDs. (d) Spectrum of the control area. Arrows indicate
the phosphocreatine resonance. The phosphocreatine ratio was 0.29.
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Fig. 9 T.-weighted image and spectra of a 7dy.o. female with hepatocellular carcinoma in the
left lobe(arrow). Spectra were obtained from the VOI of 3.5X4.5%3.5cm on May 6,1989
after the chemotherapy with lipiodol on February 15, 1989, The chemotherapy was effective,
and the localized spectrum shows almost no phosphorus signals in contrast to the unlocalized

spectrum.
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Fig. 10 MR image and spectra of a 15y.0. female with osteosarcoma of the distal diaphysis

of left femur. Shown were the spectra obtained prior to therapy (lower, 4.5X12>5¢cm) and
just before the amputation Cupper, 3X10x3.5cm). Almost no phosphorus signals were
detected in the localized spectrum obtained just before the amputation.
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