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| Fatty Liver Quantification with Line Scan
Echo Planar Spectroscopic Imaging (LSEPSI)
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Sachio Kuribayashi'’, Hidetsugu Saito?,
Yutaka Imai* and Robert V. Mulkern®

Introduction: Although fatty infiltration of liver is a benign
process that generally results from chronic alcohol uptake or
obesity, such lifestyle factors may lead to chronic disease.
Measuring the fat concentration in liver may therefore prove
useful in assessing disease status. In this study, we report the
usefulness of line scan echo planar spectroscopic imaging
(LSEPSI) for this problem.

Methods: Rapid successive column sampling was accomplished
using orthogonal slice-selective 90° and 180°pulses and echo
planar spectral/spatial encodings. Phantom and clinical stud-
ies of 13 patients suspected of having fatty liver were carried
out with LSEPSI. Estimated fat fractions obtained with LSEPSI
were compared with ultrasound findings.

Results: The results showed a good correlation between the actual
| fat content of phantoms and the estimated fat fraction obtained
with LSEPSI (r=0.95) . In the clinical study, the estimated fat
fraction tended to rise as the US grade of fatty liver increased.
Discussion: LSEPST is largely free from T1 and T2 relaxation
owing to its infinite TR and minimal T2 weighting. Thus, there
is no need for relaxation analysis. In addition, the lack of phase
encoding reduces motion-related ghosting artifacts. Rapid fat/
water spectral quantification of liver with this technique is useful
for fatty liver assessment in a clinical setting.
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I?|_g1 Schematic drawing of line scan echo planar spectroscopic imaging (LSEPSI)sequence.
The 90°and 180°pulses are mutually orthogonal. Note that no phase-encoding steps exist.
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Fig. 2 The two-dimensional plane is covered by 64 columns. Chemical shift imaging from 20 columns is
shown here. In each image, the horizontal axis is spectroscopic, and the vertical axis is the spatial di-
mension. The water resonance is to the right, and the fat resonance is to the left.
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Fig. 3 A phantom image and spectroscopic
images of phantoms with various fat con-
centrations. Spectral assignments, from left
to right, are terminal methyl, methylene, and
water proton.
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Fig. 4 The graph depicts the relationship between fat concen-
tration in the phantom (Y)and estimated fat fraction obtained with
LSEPSI(X). The regression formula is as follows: Y=1.08X+0.02.

i

Fig. 5 A 30-year-old male. US(A)shows grade-1 fatty infiltration wnhout deep acoustic attenuation. LSEPSI shows a faint fat signal,
calculated as a 7% fat fraction in liver (B).

Table 1
age GOT/GPT YGTP HCV/HB US grade MRI (fat) %
1 57M 93/77 118 —/~ 2 19
2 59M 25/22 55 —i- 0 0
3 35M 104/170 52 -/~ 3 23
4 49M 26/35 32 - 2 15
5 27M 17/16 22 /- 3 18
6 66M 19/13 89 +—- 1 )
7 60M 28/54 58 ~/~ 2 16
8 62F 19/15 23 ~/~ 0 10
9 63F 47/74 83 ~~ 2 16
10 55M 24/21 28 ~/- 1 11
11 72M 13/16 27 —i= 0 n
12 30M 37/70 58 /- 1 7
13 50M 24/48 50 = 2 16
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Fig. 8 A 27-year-old male. US(A)shows grade-3 fatty infiltration wnh mdrked deep acoustic attenuation. LSEPSI shows a strong fat

signal, calculated as an18Y% fat fraction in liver(B).

Fig. 7 A 66-year-old male. US (A)shows a bright liver without deep acoustic attenuation. Grade-1 fatty liver was assigned to the pa-
tient. On LSEPSI(B), no fat signal is observed, suggesting that the bright liver on US was due to chronic inflammation in liver.
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