
Supplementary

Figure S1 An explanation of T1rho dynamics regarding fat.
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• Witshey et. al. (used in the ACRIN trials)

• Li et. al. (also known as MAPPS)
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T1rho Sequences Come in Several Forms, in general Tr-weighted 

acquisitions have a 

T1rho preparation  before a  base sequence
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X’ and Y’ are the rotation frame for water proton spin
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Spins Mxy are flipped 
by an excitation pulse
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X’ and Y’ are the rotation frame for water proton spin

B1

After 1st 90 ͦ pulse

X’

Y’

Z

Start of Spin-Lock Pulse

Spins Mxy are locked by 
Spin-Lock pulse B1
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X’ and Y’ are the rotation frame for water proton spin
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X’ and Y’ are the rotation frame for water proton spin
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During Spin-Lock Pulse

Mxy is the signal flipped by 
the first excitation pulse, and 
is now under spin lock by 
spin lock pulse B1. 
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The fat and water spins 
signals (Mf1

0 and Mw1
0) 

growing in Z-direction are 
continuously flipped long ZX’ 
plane toward X’Y’ plane by 
spin lock pulse B1, and start 
transverse procession (Mf1

xy
and Mw1

xy) 
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X’ and Y’ are the rotation frame for water proton spin
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During Spin-Lock Pulse

Mxy is the signal flipped by 
the first excitation pulse, and 
is now under spin lock by 
spin lock pulse B1. 
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X’ and Y’ are the rotation frame for water proton spin
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Water spins Mw1
xy are always 

perpendicular to Spin lock B1
and Mxy. Fat spins Mf1

xy moves 
slowly to the other side, due to 
its slower Larmor frequency

During Spin-Lock Pulse

Mxy is the signal flipped by 
the first excitation pulse, and 
is now under spin lock by 
spin lock pulse B1. 
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X’ and Y’ are the rotation frame for water proton spin

Mxy
Spin lock B1Mw1

xy

Mf1
xy

Mw2
0

Mf2
0

Fat spins Mf1
xy moved  to the 

opposite side of Mxy. 
At the same time, there are 
more water and fat spins (Mf2

0
and Mw2

0) going through this 
dynamics. 

During Spin-Lock Pulse

Mxy is the signal flipped by 
the first excitation pulse, and 
is now under spin lock by 
spin lock pulse B1. 
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X’ and Y’ are the rotation frame for water proton spin
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Eventually, fat spins Mf
xy

accumulated on the other side 
of Mxy before 2nd 90 ͦ pulse.

Mxy is the signal flipped by 
the first excitation pulse, and 
is now under spin lock by 
spin lock pulse B1. 
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As a result, the T1rho  
signal is decreased 
because of existence of fat.
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X’ and Y’ are the rotation frame for water proton spin


