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SYNOPSIS:

Objective: To compare RF-induced heating in rods
with different lengths at 1.5T and 3T when the same
B1+RMS was applied.

Results: For a specific device length, RF-induced
heating is not always higher when increasing field
strength.
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INTRODUCTION
RF-induced heating remains a significant

concern for patients with medical devices
undergoing MRI exams.

MRI exams >1.5T are often avoided:
SAR∝B0 field
ANTENNAE EFFECT:

Devices’ with the scanner’s half-wavelength
length are expected to heat the most.
OBJECTIVE:

To analyze field strength and device length
when the same B1+RMS was applied
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THEORY:

• RF induced device heating shows a resonant heating behavior that
depends on the B0 field strength (scanners frequency, ω0) and the
applied RF field (B1+).

• ANTENNA EFFECT—

• B1+RMS—Time-averaged B1+ magnitude (!T). Depends on the
sequence and parameters used but it is not patient dependent.
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DISCUSSION
A comparison of RF-induced heating for a 

range of device lengths was explored for d 
different field strengths. 
Device heating was shown to be 

dependent on field strength, device 
position, and the characteristic length of 
the device. 
• Devices with lengths ~13cm exhibit 

greater ΔT at 3T.
• Devices with lengths ~26cm exhibit 

greater ΔT at 1.5T.
• RF-induced heating will not necessarily 

be worse when increasing field strength 
for a given range of device lengths.
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METHODS
•Experiments were performed at 1.5T, and
3T
•Four 1/8-inch titanium rods with lengths
matching the scanner’s 1/1, 1/2, 1/4
wavelengths placed in the ASTM-phantom.
•Temperature data was acquired using
fluoroptic temperature probes (Lumasense).
•The rods were placed in nine different
positions (Fig. 1).

•A Turbo Spin Echo sequence (TSE) with
constant B1+RMS (2.5μT) was used for
5minutes at first level mode (~4W/kg) (Fig. 2)

RESULTS (CONT.)
Rods with length matching the scanners

resonant half-wavelength ΔT was the
greatest. Thus, higher heating was observed
for the 26cm rod (7.9C) at 1.5T and for the
13cm rod (15.3C) at 3T.
ΔT was sometimes higher at 1.5T than 3T
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RESULTS
Highest heating (ΔT) map for the nine

locations and four different rod lengths is
shown in Fig. 3.

The maps were normalized with respect of
ΔT observed for each experiment (Fig. 4).
For the four rods, ΔT was observed in
highest E-field regions (Fig. 4-A) at both 1.5T
and 3T.
Rod length had a direct effect on the

observed magnitude of ΔT (Fig. 5).
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