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Implementation about measurement of the head SAR and variable
parameter according to operation control mode in brain MR study
with 1.5Tesla
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Abstract - Magnetic Resonance Imaging(MRI) has become a very widely used medical procedur
e. Closed and open systems are typically used with static magnetic fields at or bhelow 2 Tesla.

Whole body SAR(specific absorbsion rate) is the value of SAR averaged over the entire body of
the patient over any period of 15 minutes. Head SAR is the value of SAR averaged over the head
of the patient for any period of 10 minutes. SAR is a measure of the absorption of electromagnetic
energy in the body (typically in watts per kilogram (W/kg)). The normal operating mode comprises
values of head SAR not higher than 3 W/kg. The second level controlled operating mode
comprises values higher than 3 W/kg. Current FDA guidance limits the SAR in the whole body,
including the head to a range of 1.5 to 4.0 W/kg, depending on the patient's clinical condition. SAR
limit restrictions are incorporated in all MRI systems. and domestic®s guidance limits the SAR in a
part body, including the head to 3.2w/kg and less.

The purpose of this study is to evaluate on change of head SAR in using MRI pulse sequence and
to check if exceed 3.2(w/kg) level in domestic a part exposure through measured head SAR.

23 patient’s the average head SAR of pulse sequence is that T2WI sagittal is 0.5375. T2WI
axial(FSE) is 0.4817, T1WI axial(SE) is.0.8179, FLAIR axial is 0.4580. GRE axial is 0.0077.
Diffusion is 0.0824w/kg. The head SAR exposed per patient was proved 2.3845w/kg less than the
international standard. Coefficient of correlation for the relations body weight and SAR or for the
relations ETL(echo train length) and SAR is 1 value. Coefficient of correlation for the relations
between TR(time to repeat) and SAR is -0.602 value. so SAR increased relative to weight body
and ETL. But the relations between TR and SAR is negative definite.
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Table 1. Age and sex distribution

age male female | total(%)
11-204 1 1 2(9)
21-304] 2 0 2(9)
31-404] 3 2 5(22)
41-504] 1 3 4(17)
51-604 1 3 4(17)
61-704 1 1 2(9)
71-804) 1 2 3(13)
80| o] 4 1 0 1(4)

total 11(48%) | 12(52%) | 23(100)
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Tahle 2. relation between body weight and
SAR in FSE(sagittal T2WI)

A% SAR
body PiarsE)n:oLT_ A< 1.000 |1.000=
i o & (%F) . .000

Pearson’d @74~ | 1.000= | 1.000
head
O [CeelEe@® | 000 |
SAR N 20 20

* correlation is significant at the 0.01 level.

Table 3. relation between TR and SAR in FSE(
Axial T2WI)

TR SAR
Pearson’d&A4=1 1.000 | -.602
TR T E(SE) | . .066
N 10 10
Pearsond#A5 | -.602 | 1.000
head e SH R () | 066 .
SAR N 10 10

Table 4. relation between ETL and SAR in
FSE(Axial T2WI )

ETL SAR
Pearson&Al<= | 1.000 | 1.000*
ETL T S (YE) ) .000
N - 9 9
head Pearsond&714 | 1.000= | 1.000
&8 (%%) .000 )
SAR N 9 | 9

* correlation is significant at the 0.01 level.
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