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Table 1. Measurements of return loss in birdcage resonator of diameter 15 cm. The phantoms were used diameter 11.84 cm
(79%) and 9.23 cm (61%) respectively. The solutions were made with NaCl.

None

11.84 cm 923 cm

S11 522 S11

522 S11 522

Unload —15.948 —16.592 -
Load - - —8.0713

—7.5635 —11.295 —10.553
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Fig. 5. OLETF rat, T1 weighted
image, TR=500 ms, TE=17 ms,
Ave=2. (a) Internal organs (liver,
lung, paunch, etc.) can be seen,
(b) Internal organs and bladder
etc. can be seen.
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Development of Birdcage Resonator for Various
Absorption Regions at 3T

Jung-Woo Lee’, Bo-Young Chee’, Sung-lk Yoon', H¥ung-Koo Lee’,
Tae-Suk Suh’, and Soon-Nyoung Huh

"Department of Biomedical Engineering, College of Medicine, The Catholic University of Korea,
TDepartment of Radiation Oncology, Seoul National University Hospital

The aim of this study was to develop special birdcage resonators for small objects including the human wrist,
hand and small animals, using 3T MRI/MRS. Before substantial development, different types of parameters
were arranged, based on theoretical analysis, through lumped element transmission line theory. The primary
analysis was performed with a network analyzer (HP 4195A) and the final experimental analysis was carried
out with 3T MRI (Medinus, Korea). The manufactured birdcage resonator is typically composed of 12-element
structures to which a low-pass filter is fundamentally applied. The diameter and length of each element of
the birdcage resonator were as follows: (1) diameter 13 cm, length of element 22 cm, (2) diameter 15 cm,
length of element 22 cm, and (3) diameter 17 c¢m, length of element 25 cm. Copper tape with a width of 1
cm was used for the coils. MRI acquisition parameters were TR=500 ms, TE=17 ms, and Ave=2 for T1-WT
images, and TR=4,000 ms, TE=96 ms, and Ave=2 for T2-WT images. The ratio of the samples diameter to
the birdcage resonators diameter was approximately 55%, 63% and 70%, respectively, for the three elements.
This study determined that the best image quality and S/N ratio were obtained when the ratio of the object's
diameter was approximately 50~80%. A general theoretical analysis of the birdcage coil differs in many
respects from the experimental results which were influenced by many factors that were not considering
when the general theoretical analysis of the birdcage coll was performed. The induced resistance may be
considered as part of the resistive loss if the quantitative value can be determined using a radiation
resistance approach.

Key Words: Birdcage resonator, 3T, Signal-to-Noise Ratio (SNR)



