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3D-VIBE  (3.68+-048) 2D—FLASH

Table 1. Results of Quantitative Analysis: SNR and CNR of 25
Renal Tumors in Three Imaging Techniques

Pre-contrast Post-contrast Post-contrast

oDFLASH 2DFLASH 3DVIBE L value
SNR jiipey 15.92 37.68* 46.72*  p<.05
SNR .. 11.94 23.61% 22.39*  p<.05
CNR pimess ~ — 3.98 -1407  -243F p<.05

Data are given as mean values.

* Mean tumor and renal parenchymal SNR of post-contrast 2D-
FLASH and 3D-VIBE images were higher (p < .05) than that of
pre-contrast 2D-FLASH image. No significant differences (p > .05)
in tumor and renal parenchymal SNR between post-contrast 2D-
FLASH and 3D-VIBE images.

TThe CNR of 3D-VIBE image is significantly higher than that of
other images (p < .05).

Table 2. Results of Qualitative Analysis: Subjective Image Parameters of Three Imaging Techniques

Pre-contrast 2D FLASH Post-contrast 2D FLASH Post-contrast 3D VIBE P-value
General quality 3.36+ 0.64 3.33+ 0.56 3.84+ 0.37* p<.05
Artifacts 3.04£ 0.61 2.58+ 0.72 3.88+ 0.33* p<.05
Lesion Conspicuity 2.00 0.58 3.54% 0.591 3.68+ 0.482; p< .05
Lesion Delineation 2.40+ 0.82% 3.29% 0.55 3.80+ 0.40 p<.05

Data are the mean+ standard deviation.
* Post-contrast 3D-VIBE image have higher image quality and lower artifacts than 2D-FLASH images (p < .05).

¥ Post-contrast 3D-VIBE and 2D-FLASH images have a significant difference with precontrast 2D-FLASHE image ( p < .05).

The difference among the each images obtained with three imaging techniques is significant ( p < .05).
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Fig. 1. A 51-year-old woman with a large renal cell carcinoma in
the left kidney.

A-C. Pre-contrast 2D-FLASH (A), post-contrast 2D-FLASH (B),
and 3D-VIBE (C) MR images through the left renal vein show
an ill-defined mass replacing the left kidney with thrombosis in
the left renal vein. 3D-VIBE image shows better image quality
than 2D-FLASH image, and also less prominent vascular pulsat-
ing artifacts compared with other images.

D. MR angiography shows a tortuously elongated tumor vessels
(arrows) and early draining veins (arrowhead) in the left kidney.
E. MR venography shows no contrast enhancement of the left
renal vein and a filling defect in IVC suggesting tumor thrombus
(arrow).
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, MIP 6 (23%),
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(Fig. 1). MIP 1 (Table 3). 23
8 3 cm , 2
, MRI 1 . 7
6 . (Fig.
MRU 2), 1
11 (50 %), (Fig. 3).

2 (9%),

Table 3. Pelvocalyceal Delineation of 23 Patients with Renal

Masses on Magnetic Resonance Urography MRI
S No of Mean mass
Delineation of pelvocalyceal system Patients size [om|
Normal pelvocalyceal system 11 (48%) 2.7 CT
Involvement of renal calyx 2 (9%) 6.5 8 10
Involvement of renal pelvis or 6 (26%) 9.2 (8 10).
hydronephrosis MRI
No visualization of renal 4 (17%) 9 2D-GRE

pelvocalyceal system

Fig. 2. A 51-year female with a 3-cm sized renal cell carcinoma
in the right kidney.

A, B. Post-contrast 2D-FLASH (A), and post-contrast 3D-VIBE
(B) MR image shows a well defined heterogeneously enhancing
mass in the right kidney.

C. MR urography shows a good depiction of renal pelvocalyceal
system as well as the tumor.
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A
Fig. 3. A 78-year old man with a transitional cell carcinoma in the left kidney.

A. Post-contrast 3D-VIBE Image shows a heterogeneously enhanced small mass in the left renal pelvis.

B. MR Urography shows no excretion of contrast material into the left urinary tract due to long-standing obstruction of the renal
pelvis by tumor.
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Contrast-Enhanced Three-Dimensional MR Imaging Using a
Volumetric Interpolated Breath-hold Examination (VIBE):
Clinical Utility in the Evaluation of Renal Tumors'

Young Hwan Lee, M.D., Jeong Min Lee, M.D.2, Chong Soo Kim, M.D.

'Department of Diagnostic Radiology, Chonbuk National University Hospital, Chonbuk
“Department of Radiology, Seoul National College of Medicine and the Institute of Radiation Medicine, SNUMRC

Purpose: To compare, in terms of technical feasibility, image quality and clinical efficacy, contrast-enhanced
three-dimensional (3D) MR imaging using volumetric interpolated breath-hold examination (VIBE) with two-
dimensional gradient-echo MR imaging for the evaluation of renal masses.

Materials and Methods: Twenty-three patients with 25 renal masses underwent dynamic MR imaging using a
1.5-T MR system and the 3D VIBE, 2D fast low angle shot (FLASH), and combined fat saturation techniques
after the injection of 20 ml of Gd-DTPA. We compared postcontrast 2D FLASH and 3D VIBE images with pre-
contrast 2D FLASH images. For quantitative analysis, the signal-to-noise and lesion to kidney contrast-to-noise
ratio of the images were calculated using the three different techniques. For qualitative analysis, two experi-
enced radiologists analyzed the images in terms of artifacts, lesion conspicuity and delineation, and general im-
age quality. Delineation of the anatomy of renal vasculature and pelvocalyceal systems on reconstructed 3D
VIBE MIP images was also assessed.

Results: Quantitative analysis showed that the SNR of a renal mass was slightly higher at postcontrast 2D
FLASH than at 3D VIBE imaging, and the SNR of renal cortex was higher at 3D VIBE than at postcontrast 2D
FLASH imaging. The differences were, though, statistically insignificant (p > 0.05). The CNR of a renal mass
was, however, significantly higher at 3D VIBE than at 2D FLASH imaging (p < 0.05). Qualitative analysis
showed that general image quality was best at postcontrast 3D VIBE, followed by 2D FLASH and precontrast
2D FLASH imaging, and image artifacts were worst at post-contrast 2D FLASH image (p < 0.05). In terms of le-
sion conspicuity and delineation, 3D VIBE gave the best results and postcontrast images were better than pre-
contrast (p < 0.05). Reconstructed angiographic and urographic images using the VIBE technique provided in-
formation about the anatomy of the renal vasculature and pelvocalyceal system.

Conclusion: 3D VIBE MR imaging offers comparable or superior image quality to 2D FLASH, and because it
can provide angiograms and urograms may be more useful in the staging work-up of renal malignancies.
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