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Assessment of Functional Severity on in Vivo
Hepatic *'P-MRS in Diffuse Hepatic Disease:
Comparative studies with *™Tc-GSA

Munetaka Matoba, Hisao Tonami,
Hajime Yokota, Koutarou Higashi,
and Itaru Yamamoto

The purpose of this study was to compare the assessment

of functional severity on in-vivo hepatic *'P-MRS in diffuse
hepatic disease with functional severity assessed with " Tc
galactosyl serum albumin (*™Tc-GSA). 'P-MRS was per-
formed in 10 healthy control subjects and 16 patients with

diffuse hepatic disease. Data were expressed as peak area

ratios: PME/B-ATP, PDE/B-ATP, PME/PDE, Pi/3-ATP, and
PME/Pi. The functional severity of hepatic damage was
evaluated visually and quantitatively (HH,s, LHL,s) by *Tc-
GSA in the group of patients with diffuse hepatic disease.
Visual evaluation was classified into four grades based on
anterior images of cardiac blood-pool and liver. We stud-
ied the correlation of spectral metabolic ratios and functional

severity by *"Tc-GSA. We found statistically significant

differences (ANOVA) among the classifications of Grade I,

Grade II, and Grade III with both PME/B-ATP and PME/

PDE. A statistically significant direct correlation was found
between HH,s and both PME/B-ATP and PME/PDE. A sig-
nificant inverse correlation was also seen between LHL ;s and
both PME/B-ATP and PME/PDE. The studies comparing *'P-
MRS with functional severity assessed by *"Tc-GSA showed
that PME/B-ATP and PME/PDE were useful for the assess-
ment of functional severity in patients with diffuse hepatic
disease.
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EL72(Fig. 1), O—Hh1)¥— a3 » Do 0HHEH
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shift imaging (CSI)#%:% IV MRS DA 7 — % % 4L |
oo T F W LML, 323/9/24(TR/TE/
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E L7 5 NAMRSDCSIAET — 7 1%, k-space
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1 ¥ 7V THaEEED & Dcontamination & % 2. 6 NLAPCr¥ —
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Subjects asaumed thP supine position with the surface coil placed
on the right lateral thoracic wall over the liver.

DI BERIFR DG EE A 350 HT (ANOVA) & v TReE L7,
372, BB & U & Grade MO H2EOH % £ T 1ok
T5E (Fisher®PLSD) {2 THeat L7z, (ii)HH,5, LHL,s & 3P-
MRS D35 A — % — & OFEBEROF I >WTHET L
A
LB, HEHEMAEEEIp<.052FEEHY L LT,

5

EERG 274 TholdefCHEEL ) Y EbEo ¥
— 7 DFo N7, Fig 21 IEHH & FHRBFED 1 HlOYP-MR
spectra® 2§ 5.

(i) BEPRRIATE & ' P-MRS DK/ 85 X — # — &L OFIBABIR
DA R L7oA5R, PME/B-ATP & PME/PDE (3 BEA
SHE X CHBE(p<.001) LTWz, 512, BEBEHOE
FIAR D% EILEBRE DR, PME/PDE Tld 3T O
HICBWTHEEI D b7z (Fig. 3). PME/B-ATPTI,

BRI T e B L O, I &M THEZEHFE
W b7z (Fig. 4). PME/B-ATP3 X U'PME/PDELIAL D37
A—=F—IIBWTIIERFE L OMCEELHBEIZRD &
Niahot:, 737 0AF v » ORENGrade 3 EDRERIT
Grade I A%10%, Grade I17%%3 5, Grade III7A% 3 #1T, Grade
IVOIEFNIRBD R dr o 7z, SEGHTIC & R EEIGrade /534
EIP-MRSDE8F A —# — & OABIBUROA 18 & Mat L7z
KiE, PME/G-ATP & PME/PDEIXflEAIGrades 4 & & <M
B (p <.0001) LTwv7z, & 502, PME/B-ATP & PME/PDE
IZBWT, HERGrades 3 D% Grade ] 0% HlgHE O
fide, T3TDGrade] 2BV THEZEDFLD 517z (Fig.
5, 6). PME/B-ATPE & U'PME/PDELSD/$F X — & —|Z

e

FOWTIEHENGrade - & OBIZEFE2BBMIZTRO N
Moz,
(i) HH,s3 & OFLHL,5 £ 3'P-MRS DK/ $F A — ¥ — L OFHM

M ERAT o T2RE R, PME/B-ATPIIHH,s & A % 7% IEOFHEI RS
H(r=0.645, p<.01)%%, LHLys& I2AE R EOHBEBR

HAER S #60% #5855
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Fig. 2
A: *'P-MR spectra obtained from a healthy volunteer.

Peaks are assigned to the following: 1: phosphomonoester (PME), 2: inorganic phosphate (Pi), 3: phosphodiester (PDE), 4: phosphocre-
atine (PCr), 5: y adenosine triphosphate (ATP), 6: a-ATP, 7: B8-ATP.

Although PCr is not present in the liver, it can sometimes be observed because of muscle contamination in the voxel.

B: ¥'P-MR spectra obtained from a patient with cirrhosis.

The PME resonance (1) and Pi(2) resonance are increased in this patient compared with the control subject. PDE (2) rescnance is re-

duced compared with that of the control subject.

=—0.646, p<.01) P2 S/ (Fig. 7, 8).

%72, PME/PDEIZB\WT %;HHlsé:a%"’rf-"rzclt'mfllifJW? (r %
=0.757, p<.01)#LHL;s& (3 2 OMBIBR (r = - wvE ml*i ¥ B O AR RERTAM 2> B IE B OB W, 1GHERDHR
0.744, p<.01) 252 517 (Fig. 9, 10). PME/B-ATPH OHEFEIZ BT B3NP-MRSOA FMEIZ T s @R 125
X UPME;PDELMW))w A= —|ZBWTIZHH,sB L % { HARLNDID BT O F AR B OFHEfEEEmIC B
LHLs & OMICHE B SAHBIZEO bz do 7z, Wi, TOEE LTS ESERYIP-MRSOIINT A —5 —

HREE S WM E L7 — 7 ICG, cmld;.rdzf-, AHARERY
Al O EIATHN T B, T 72
b — A$ G503 P-MRS DFFRFIZEA LI & & ITFHERERE

| flib4THNTV2%12, Munakata 5¥13, Child73¥8 &
PME/FDE ~ p=0.0003 IS aminopyrine breath test{Z X V) JFFZ4 % mild LC &
9 _ pEio-0s o severe LCIZZPH L, BRI & ORI TIP-MRS D HE
25 -  p-001 o ATV, JFFREZEH) T3 IZPME peak DI ASH 5
o n, &5lZsevere LCO 7 mild LC & V) H PME peak

.21 METAEMICH T EHE L TWwWS, F i,
o ; Menon 5% &, ChildZ34H & N7z JFFREZH) & IEH B O

15 1 o} o YP-MRSZ LB L, FFREZEBIZIEH B2~ T,
] § o PME/B-ATP, PME/PDE, PME signal height ratio
(SHR), PiSHRZAA 2% ¢, PDE/B-ATP, PDE
05+ 8 SHREDFIZE S, 5612, ChildgHEmIcB T
b EAEDA LN, Munakata b & [AREZIFHEZOE
0- . . . JEBEDIREE & L TOYMP-MRSOAH A A #HiE L Tw

I I Il clinical stage .

Fig.3 Multiple comparison of PME/PDE among the grades of clinical stage. =73, TYvTRAF e L, WEEMRIAFET

R 12467 B 25 H 25
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Fig. 4 Multiple comparison of PME/B-ATP among the grades of clinical
stage.
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Fig. 5 Multiple comparison of PME/S-ATP among the grades of functional
severity assessed by **"Tc-GSA.
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Fig. 8 Multiple comparison of PME/PDE among the grades of functional
severity assessed by *¥*"Tc-GSA.
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Fig. 7 Correlation between PME/B-ATP and HHs.
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Fig. 8 Correlation between PME/S-ATP and LHLs.
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Fig. 10 Correlation between PME/PDE and LHLs.
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