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Motion Correction of Diffusion-weighted Imaging of the Liver: Use of Velocity-
compensated Diffusion Gradients Combined with Tetrahedral Gradients

Masanori Ozaki,"* Yusuke Inoue,® Tosiaki Miyati,?2 Hirofumi Hata,* Shinya Mizukami,*
Shotaro Komi,* Keiji Matsunaga,® Reiko Woodhams,® and Shinichi Kan?®

'School of Allied Health Sciences, Kitasato University

*Graduate School of Medical Science, Kanazawa University

SDepartment of Diagnostic Radiology, Kitasato University School of Medicine
“Department of Radiology, Kitasato University Hospital

In diffusion-weighted imaging (DWI), the artificial elevation of the apparent diffusion coefficient (ADC) of the liver paren-
chyma occurs due to signal loss caused by cardiac motion. This effect can be reduced by using a velocity-compensated (VC) -DWI
sequence. However, a limitation of the VC-DWI sequence is that it provides a lower SNR than a conventional DWI sequence.
Tetrahedral gradients can be used to obtain higher SNRs than conventional orthogonal gradients. The purpose of our study was to
evaluate the efficacy of a VC-DWI sequence combined with tetrahedral gradients (t-VC-DWI) in liver parenchyma.
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A New Study of PET Acquisition Time Used Regression Function with Cross
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Purpose:

The quality of ®F-FDG PET/CT images of overweight patients are often degraded. The purpose of this study is to optimize
PET acquisition time for each patient applied to regression function that was obtained from cross section (CS) and noise equivalent
count (NEC) in the patients.

Methods:

We initially retrospectively measured CS and NEC in the liver for 62 patients who had undergone "*F-FDG PET/CT accord-
ing to our standard protocol (120 s/bed). Two regression functions (regular and obesity) were generated from relation to CS and
NEC in regular patients (n=33, CS<700 cm?) and obesity patients (n=29, CS>700 cm?®). CS measurement carried out ellipsoidal
cross section with CT image in the liver. The acquisition time was calculated by multiplying the ratio of NEC (standard NEC/esti-
mated NEC) and 120 s. Estimated NEC value derived from each regression function. Therefore, we obtained NEC value from
regression function by CS in 45 patients (n=25; CS<700 cm? n=20; CS>700 cm?) newly and calculated acquisition time.

Results:

Regression functions were by an exponential function approximation with regular and obesity patients, respectively. The
equations of acquisition time were followed: Acq. time(regular)=120x4/2080(0.9CS—-20) *?¥(R*=0.91), Acq.
time(obesity)=120x4/5268(0.9CS—20) "'*(R?>=0.87). For another 45 patients, mean acquisition time was 124.0+20.3 s in regular
patients. On the other hand, mean acquisition time was 208.1+38.3 s in obesity patients. Mean acquisition time was extended slight-
ly 4 s to standard (120 s) in regular patients. In contrast, mean acquisition time of patients with obesity was approximately 1.7
times than patients with regular.

Conclusion:

Availability of the optimization for PET acquisition time was indicated by calculating two regression functions from cross

section and NEC. Consequently, that is possible to accurately optimize PET acquisition time for each patient.
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Development of a Computer-aided Independent Monitor Unit Verification System
Using Clarkson’s Sector Integration Routine

Masanori Matsushima,' Rie Tanaka,? and Yuzo Kikuchi,?

'Department of Radiological Technology, Kurobe City Hospital

2Department of Radiological Technology, School of Health Sciences, College of Medical, Pharmaceutical and
Health Sciences, Kanazawa University

3Radiation Therapy Center, Fukui-ken Saiseikai Hospital

Purpose:

To develop a computerized method for verification of monitor unit (MU) based on geometrical factors in radiation treatment
planning, and to investigate the clinical effectiveness of our system.
Methods and Materials:

Shape information on Xjaw, Yjaw, and multi-leaf collimator (MLC) was read from the planning data, and radial direction
distance (ri) of the division for integration of 36 segments was calculated. Clarkson’s sector integration routine was used to calcu-
late the mean phantom scatter correction factor (Sp) and mean tissue-maximum ratio (TMR) for external photon beams of irregular
and conformal fields with MLC. Our system with a user-friendly graphical interface was installed on a personal computer (1.5 GHz
CPU) to verify its accuracy in 51 cases, including five square fields, six rectangular fields, four kinds’ wedge-shaped fields, eight
irregular fields, and three conformal fields.

Results:

Average ri difference, the difference in MU, and measured absorbed dose were <0.3 mm, 0.5%, and —0.2%, respectively.
Maximum values were £1.5 mm, 1.5%, and —0.9%, respectively. The time to calculate one field was <1 s. Our system provided fully
automated MU verification without any manual “hand calculation.”

Conclusion:

It is necessary to ensure disagreement between verification and primary calculations with homogeneous conditions or heteroge-
neity corrections is <2%—-5% by independent MU verification, according to the report of AAPM Task Group 114. The results indi-
cated that our system will aid operators in MU verification with high accuracy and less complexity for external radiation therapy.
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Purpose:

from benign pulmonary nodules.
Methods:

Clinical Differentiation between Malignant and Benign Pulmonary Nodules Based
on Heterogeneity of 18F-FDG Uptake Distribution

Kenta Miwa,"** Kei Wagatsuma,' Masayuki Sasaki,?> Michinobu Nagao,® Masamichi Koyama,’
Tomohiro Takiguchi,' Atsushi Osawa,' Taisuke Murata,' Takuro Umeda,' Noriaki Miyaji,'

'Cancer Institute Hospital of Japanese Foundation for Cancer Research

The present study aimed to determine whether 18F-FDG PET/CT with fractal analysis can help to differentiate malignant

Data from 54 patients with suspected non-small cell lung cancer (NSCLC) determined by 18F-FDG PET/CT were retrospec-
tively analyzed. Thirty-five nodules were confirmed as NSCLC and 19 were inflammatory lesions. The maximum standardized
uptake value (SUV) and density fractal dimension (FD) in each target nodule were calculated from PET images. The FD is a quan-
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titative index of tracer uptake heterogeneity, with a higher FD corresponding to increased heterogeneity. The FD was calculated by
relating the logarithms of each cutoff of pixel radioactivity to the total number of pixels. The diagnostic accuracy of SUV and FD
and the effect of nodule size on diagnostic accuracy were compared. We also compared the accuracy of CT alone with that of
simultaneous CT and PET that shows the additional effects of 18F-FDG uptake distribution.
Results:

We decided based on ROC analysis using different SUV and FD threshold cutoffs, that an SUV of 4.24 and an FD of 0.0267
were optimal for differentiating malignant from benign pulmonary nodules using our equipment. The diagnostic accuracy of SUV
and FD on PET was 68.5%(37/54) and 76.9%(40/52), respectively. Nodule size significantly correlated with SUV, but not with FD.
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Conclusions:

Diagnostic accuracy improved from 64.8%(35/54) for CT alone to 94.4%(51/54) for CT+PET with FD.

The FD was significantly higher in benign, than in malignant nodules. Our findings suggest that density fractal analysis of
18F-FDG PET/CT is useful for the differential diagnosis of malignant and benign pulmonary nodules.
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Evaluation of Simultaneous Saline Injection Methods in Gd-EOB-DTPA-enhanced
Magnetic Resonance Imaging for Reducing Truncation Artifacts

Satoshi Suzuki,' Takayuki Kobayashi,' Masanori Ozaki,? and Hisashi Yanaihara®

'Department of Radiology, Kitasato Institute Hospital
2School of Allied Health Sciences, Kitasato University
*Department of Diagnostic Radiology, Kitasato Institute Hospital

Purpose:

To evaluate the effect of four simultaneous saline injection methods for reducing truncation artifacts in Gd-EOB-DTPA-
enhanced magnetic resonance (MR) imaging.
Methods and Materials:

MR imaging was performed on a 1.5-T system, and the following four Gd-EOB-DTPA injection methods were compared:
normal (non-simultaneous injection); simultaneous injection of saline and a half-dose of Gd-EOB-DTPA (half-injection); simulta-
neous injection of saline and Gd-EOB-DTPA in equal doses (equal-injection); simultaneous injection of Gd-EOB-DTPA and a
double-dose of saline (double-injection). Patients were randomly assigned to four groups (n=30 per group) corresponding to the
four injection methods. MR images were assessed for the following: (1) signal intensity change (SIC) of the abdominal aorta
between precontrast and postcontrast images; (2) liver (right lobe and left lobe)-skeletal muscle contrast-to-noise-ratio (CNR); and
(3) image quality of arterial-phase images (4-point score). Comparison of enhancement indices (SIC, CNR) was performed using
ANOVA, and image quality was assessed using the Kruskal-Wallis test.

Results:

No significant differences in mean SIC or CNR existed between groups. The quality of the arterial-phase images (resp. 3.07,

3.19, and 3.29) of the simultaneous injection methods (resp. non-simultaneous injection, half-injection, and equal-injection) was

Conclusion:

significantly better than that (2.27) of the non-simultaneous injection method (p<0.05).

This study demonstrated that the simultaneous-injection-method is able to reduction of truncation artifact without diluting
the Gd-EOB-DTPA in advance, which is safe method for clinical application.
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