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Partial Volume Effect in MRI
—A Phantom Study—
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According to the direction and the thickness of the imaging slice in tomography, the border
between the tissues becomes unclear (partial volume effect). In the present MRI experiment, we
examined border area between fat and water components using phantom in order to investigate the
partial volume effect in MRI. In spin echo sequences, the intensity of the border area showed a linear
relationship with composition of fat and water. Whereas, in inversion recovery and field echo
sequences, we found the parameters to produce an extremely low intensity area at the border region
between fat and water. This low intensity area was explained by cancellation of NMR signals from fat
and water due to the difference in the direction of magnetic vectors. Clinically, partial volume effect
can cause of mis-evaluation of walls, small nodules, tumor capsules and the tumor invasion in the use
of inversion recovery and field echo sequences.
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Fig. 1 Inversion recovery, TR=2,000msec, TI=
500msec, TE=30msec. Low intensity margins of
the lateral ventricles are observed.
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Fig. 2 Field echo, TR=>500msec, TE=20.09msec,
flip angle=25". A septum like image (1) is obser-
ved between fat component and water component.
in the dermoid cyst.
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Fig. 3 A pilot view of the phaotom. Oblique slices

(Fig. 4~6, 11) were obtained against the surface
between olive oil and water,
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spin echo (SE) : TR-90°-TE/2-180°-TE/2-
Acquire-

DB LM (TR) #400msec, = = —KFRY
(TE) #»320mseco T154#{& & TR#32,000msec,
TE %380msec ® T25838& 035>, SE(1,000/40)
DG T (T - Tz,

inversion recovery (IR) | TR-180°-TI-90°-TE/
2-180°-TE/2-Acquire-

TR #2,000msec, TE #30msec & L, T imHHL)
(T1)¥X100, 150, 200, 250, 300, 400, 500, 600
msec DX N EHICFEE L THRE L,

fat/water cancellation field echo (FEDIF) :
TR-8-TE-Acquire-

TE 220.09msec T, PRI S ©ES & K5
DEZDOWL~27 P AR TR EE L, Wi
% out-phase DE&ETH %5, TR 13400msec & L,
TV e FeT TN (0) 25, 45, 0B &L
TR LA,
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Fig. 4 Spin echo images
a. SE (400/20), b, SE (1,000/40), ¢, SE (2,000/80)
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TI A3600msec Tix, R TOMEEIZHEAEL &
7t - 7o (Fig. 5d),
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Fig. 5 Inversion recovery images
a, IR (2,000/100/30), b, IR (2,000/200/30), c. IR
(2,000/500/30), d. IR (2,000/600/30)
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ThEEREICH L CEECERS LcBaiR s
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Fig. 7 Direction of the magnetic vectors of fat
and water in spin echo sequence.
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Fig. 6 Fat/water cancellation field echo imager (FEDIF). TR=400msec, TE==
20.09msec.
a, flip angle=25", b, flip angle=45", ¢, flip angle=90"

(out-phase), Eif§ ki, & voxel D=2 | LD
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B oAb~ 2 P AT B LEWEREE & k5
(Fig. 10),
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Fig. & Direction of the magnetic vectors of fat and water in inversion recovery
sequence.
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Fig. 9 Relationship between signal intensity and inversion time (TI) in inver-
sion recovery sequence. The magnetic vectors of a and b point to opposite
direction, where TI is set between Thua and Tyab.
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Fig. 10 Direction of the magnetic vectors of fat and water in fat/water cancella-

tion field echo sequence.
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a
Fig. 11 a.
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IR (2,000/500/30), b, IR (2,000/200/30)

The images a and b, are reconstructed from the raw data of Fig. 5c and 5b,

respectively.

(a) The inensity of the border region showed a linear change in the reconstruc-
tion of phase sensitive mode. (b) The phase sensitive mode is not suitable for
the image reconstruction of the data with incorrect phase infomation.
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