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1. LI

3P magnetic resonance spectroscopy
(MRS) 12 LA D@ T 2 v ¥ =B L&D R
HEERIFFENICHETE 2720, LEER
HEORBEEAOICABSHFESL TS, R
LD BIMEEOOEHARHEOZ T 2 RETIEE
VIEBR THZ { fTbh, NLBRICE T 5
£ i B o by, ERELLEHE (hyper-
trophic cardiomyopathy, HCM) & D.LA
1P MRS 1281} % ZFIWCHEL TERZ+o0iR
HiFfTbnTwiwn, HLid HCM B%E % 1R
WZ0ER P MRS OBIE %217V, LVEF B LU
Gd- DTPA & A A —Y L QBRI 21757z,

Z DFER, ¥P MRS 137EkD MRI #2 & [FTE
EORMTHITTE, L2 biEROREE TR
BETE2VOHEECET 2 1ERE2REEL,
BRRIICHEREEZ shlcD TG T 5.

2. NRETTE

WRIFEHERZ T 47 5% (BHESL, F
BIFER 29 %) « HCM BE 134 (B 11 4,
W24, FYFHO1IK) TH5, HCM A%
OFFREEEIX 1.3~2.7cm, ¥ 2.0cm T, %
FME D OERE IZBRSE & 2, HCM 13 41+ 10 41
DEZEF 1360 %A LTEETH 7248, 34
TIDIER E EF OIET (<30 %) 2380 51
7z. 2 e 3B LARTICEE 2 %% septal hypertro-
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Fig. 1 © Transaxial surface coil image of the
heart. Excitations were spatially local-

phy DIEFEDH D, HCM O HLTREL L AERR R HE
NOBITEEZ 5N DRETRRICED 72,

EAL-EEIX GEHE SIGNA, 1.5T, ¥
—7 2 AIANVIEFEEFE8A VF, RfESA VF
PR, BE BRI T I A VETEICOEH
a3l 2 X MERD 21757z, LERFRH
T MR A A=Y &EREL, FF0MgEEH R
WCASRI LR LT, A74ADES %
FlEs o B —Ena g s LS WKRELR
(Fig. 1), ¥ v 7 %4727k, ¥P 24 VA
L7 -7 2NEL. TRIZRRERE L, RF
7OV A58E X saturation DRIRE A S 572
DEEEERENRALZLELIVH3IdbIZE
ELREL, 1024 [@D FID OBE®{To 7z, iL
B 2 & DRERMIZ 45-50 2 TH o 7z,

7 — & ## #7 13 GE %t # GEN -1280 data
processing station % > TfT>7z, FID i3 10

ized to the antero-septal part of the
myocardium with DRESS sequence.

Hz @ exponential line-broadening % 1T > 7z
%, 7—V) &ML, (FEFIE, N—2A71 ¥
#IE%£INZ, Lorentzian % > L Gaussian func-
tion IZ £ % curve fitting 21T\, ©— 27 HE%
BHHLU.

HCM % % 134+ 8 # T Gd-DTPA & &
MRI % H %2 ® THifT L7z, TR X RR R,
TE 1Z 20 msec, TE XU 4 BT, EZATOF
HiIT G % 18724, GA-DTPA 0.2 mmol/KgW
BRI 5 ~15 ICRIBRD 4 A =V BRI L 72,
MEEHATAAESmm, A 74 AMFvv 7
Z5mm &L, NV TFARATAAETI-13 DG
YA

3. R

EEBIOHRA (Fig. 2 a) B X CIUEH (Fig

ZHEAH 199044 A2 H
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2b) DAY b VEIRT, a, B, y-adeno sine
triphosphate (ATP), phosphocreatine (PCr),
phosphodiesters (PDE), phosphomonoesters
(PME) 0 E— 7 BREFICAD STz, inor-
ganic phosphate (Pi) ® ¥ —7 i3 PME B
T2 RMEkKARD 2, 3 -diphosphoglycerate
(DPG) DY — 27 DIz 2538 TFHlis 2 Z &
EREETH o7z, PEEIB R CHERBAD A< 7 b
VIZBEDEEFRDSNT, MBOERTIZIX
Wl T — 7 2INE L7z, AN B % PCr/8
ATPLEIZHI 1.9 TH o7z,

Fig. 3a i HCM EFID A7 sV ERT, &
DPITIRIER EZEb SR W/SY — Y ERL,
PCr/B- ATP HIZ#91.5TH - /-, Fig. 3b X[
fEBI D B i MRI, Fig.3c 3 Gd- DTPA & &
MRI TH 5. HFREEIL 23 mm T septal hyper-
trophy 23788 6%7’@ Gd-DTPA &% MRI T
FEEEEREITED ooz,

—7%, Fig. 4 a \&7n 3 HCM EFID .0 MRS

T3, PCr 2 ATP ICHEARTEHSIET L, &
WSy —>ERL Tz, Ao PCr/g-ATP
Fiz 0.53 £ DET L T, Fig. 4b 0¥
#2281 MRI CIXNERZ ERCOBHIBREOSE

— T T T
10 0 -10 -20
Chemical shift (PPM)

Fig. 2 . 3P DRESS spectra in normal myocar-
dium. Free induction decays were ac-
quired in diastolic (Fig. 2 a) and systolic
(Fig. 2 b) phases in the cardiac cycles.

5% L, GA-DTPA &% MRI T, F1fg» 5
H BRI R RNE D2 EEENRD
S, BIROREG] X D & D LR E H3 4 H1H
KHEETZbDEE LT,

Table 1WIEH# KR HCM # D PCr/gB-
ATP, PDE/PCrttD ¥ % xd. IEHEED
PCr/B-ATP thiZ 1.52+0.15 (mean+SE) T
HoteDiZHL, HCM BETIX 0.97+0.12 &
BEOET2RULE(p<0.05). ¥7- EF 2METF L
7z HCM B 3 %4 D PCr/g-ATP LD FH i3
0.45+0.04 T, EF X EHO HCM BE XD b H
EIETL T2 (1.13+£0.12,p<0.05). PDE/
PCr iz &R T LREER SR s i, B
BEZ o7,

Fig. 5 iZhxa—» 5K 7z LVEF L PCr/s-
ATP LLOBIRAZR LI DTH 3, 2 D085
A =8 OMICIZEROHEBE %Dz (r=0.58,
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T.Y. 40M HCM

Fig. 3  *'P spectra in a patient with HCM (Fig.
3 a), which were quite similar to those in
normal controls. Although LV was
hypertrophic on plain (Fig. 3 b) and Gd-
DTPA enhanced (Fig.3c) MR images,
no abnormal myocardial enhancement
was observed.
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Y.S. 54M HCM

Fig.4 © ®P spectra in another patient with
HCM (Fig. 4 a). PCr/B-ATP ratio was
markedly decreased. LV showed slight-
ly increased myocardial intensity on
plain MRI (Fig.4b) and abnormal en-
hancement was demonstrated in both
septum and free wall on MRI with Gd-
DTPA enhancement (Fig. 4 c).

10 0 -10 -20 a
Chemical shift (PPM)
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Table 1. Metabolites Ratios in 3ip MRS (Mean=SE)
PCr/ B -ATP PDE/PCr
Controls (n=5) 1.52i0.15] 0.384_—0.06]
HCM  (n=13) 0.97+0.12-* 1.11+0.36 —**
Normal EF (10/13) 1.1310.12] 0.87J_r0.41:|
Decreased EF (3/13)| 0.45+0.04-* 1.93£0.67 - **

PCr/B-ATP
r=0.58
1.6 _
n=13 e o e ©
1.2 ®
)
®
08 o °?
0.4 1 ® oo
0 1 1 1 T
0.2 0.4 06 0.8

LVEF

Fig. 5 : Correlation between LVEF and PCr/g-
ATP ratios.

p<0.05). L# L, EF »380 %Ll L & AEEE
B RIF Ty, PCr/B-ATP LAt 0.8 Bl L B
DRIEEERT S DHIEFEEL T2,

Fig. 6 ICIEW#E 5 & &, HCM fERID 5 5 Gd-
DTPA 1% MRI »3H{T & 4172 8 4D PCr/g-
ATP ratio tbD 434 %R L 72, HCM fERI T3
Gd-DTPA B TEEERBROR S ik o
bDE LR, LDHICEREERROBD SN
bOR2EELXFILTRRLL, HCM 180D
PCr/B-ATP ti281.2040.18 TH - 7= DIz 5t
L, DEEEEEMEORD 5z HCM 2 B
® PCr/B-ATP 1% 0.50+0.06 & i\ (K T &
ZRLTW (p<0.01),

(* p<0.05, #* p=NS)

PCr/B-ATP
)
)
1.6 ®
g [
1.2
o)
7 H - H
0.8 : L] :
: : >
0.4- g I

Controls  HCM 1 HCM 2

HCM1 : no abnormal enhancement

HCM2 : abnormal enhancement in
the septum and free wall

Fig. 6 : PCr/B-ATP ratios in normal controls
and patients with HCM who underwent
MRI with Gd-DTPA enhancement.

4. % £

HCM (30O ALK & BEREO A
DIEHFECH & R & 7 2 RERABH D LESRE T
HY, BREFRICAONDE ZERBE L, F0D
FRIZFEAZSEBD TAE L, BHcHRD
FEERTRIBT 5H D, BRIEEETHOE
HRRTH D, iz, LHERENEE L2 IR
BUDERERR DIRREAN EBAT L LA G2 61 %
b DERRIICHE L % 29, 207z 3P MRS
&, LEREORE % IR REICET
fifi T & NITERRAIME IR L Bbi s,
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SEOHL OWRETTIR, HCM BE BT 2
PCr/B-ATP LEDFIZIEH 2 >~ b o —nizth
LTEBDETER 2R L. B S IXRFHE
DEEET IV TH B V) T HRNLAY —(Bio 14.
6) Z RV, LEFIE N AR Y — TIESIREN It
L PCr/ATP LEDET RO sz EwEL T
V549, F7- Whitman 13 8 7 B O REMED
HCM Z 2D LAF MRS #8IE L, IEFF & fh
T PCr/Pi tb% U PCr/ATP (EAMET L T iz
L DHERITo T 599, —RITLEFD PiDE
— 27 WCRLEALLHNOIME» 5D 2, 3-
DPG OEE»ER % 1207, PCr/Pi iz 5RO
MET G SR LTz a8, HCM 13 %1281 %
PCr/B-ATP LEDETHERIZ 2156 DFRE & &
{—EL T,

HCM =513 % PCr/B8-ATP HIZ /= EF &
FOHBEEZRL, IERELHERFREA & BT
L7z EF 830 %LLF @ 3 1 Tix PCr/B-ATP
ERBECETLTW, Zhs OERR, O
BEMNEE L) EEREAHRTE 2R
-7 HCM ® 1 DO#&KRBE EE 2 541, MRS ©
BERZIOREERLISRKBL TV EEZON
2. —7%, LVEF 2880 T REFICRI N THT
b PCr/B-ATP b7z DAET L7 fERI2S 3 4
ZERD S NEKREN, 29 LIFITIIEEERE
EENC IR BE SN WEREO LA R
s1p MRS 2 REICHE L T2 ATsEER H D,
SHFMCRFT ZMZ W EEZ TR,

Gd-DTPA &5 MRI #3iifT & 7z HCM 8
FzBIL Tid, PCr/B-ATP LLDET 2 L\
EFITIR TR FEs S HEE I R RLE R
SERTEREBEMRSRD SN, IORFE
EGN D & D BREEERELL T3R5
BOWSEETH 205, KASDLOBEDLH
THERBLTWA I L3ErEBbNE, &
&S NILET AT N IVIEHRED & FIEED—
HZhFTOEEOFITH S, LHENE
HHEO—EIZR/EL Tz h, BEISRET

HBBEITIE, HCM TH > THIEFE T A
TIAVRY =V BRLIEADEEZOSNS,
DRESS 12 & % 1P MRS O id g HI %
5Thh, BEOHWRKERD 50 SFEE L MRI &
BRETLV—F rOmEEs L T+HoF A6
Ths, HCM 3 LEHMIELTED, L b
AR AR &\ D BRI AR b L RBRT
WERAZI2FEIR L, DRESS 25| AT 2 DIz L
EBRErEbns, HCM O Z I 3P L
MRS 23 2 212 & D, fEROBREETIZH
BMTEROWEEOLHEEOREE 2 HETE,
DWW TIEBED FRLBEMREOHIE I LB
RIERPBONL DO LEEIN S,

5. F & ®

EEXR 54, IEAELLEAE (hypertrophic
cardiomyopathy, HCM) & # 134 @ 3P
magnetic resonance spectroscopy (MRS) %
DRESS WL VHIEL, HCM BED S % 84
TixGAd-DTPAERMRI b fifT L 72. PCr/B-
ATP HLIZIEREETIZ 1.52£0.15 (mean*SE)
TH-oDIZHL, HCM BT 0.97+£0.12 &

BIETLTW (p<0.05). 7z, EF 2330
B LATITE T LWz HCM &% 3 %DPCr/B-
ATP LbiZ 0.4540.04 T, EF 23 60 %A LD 10
ZOHCMEE LD b AERIET L T»2(1.13+
0.12, p<0.05). PCr/g-ATP Lt EF iIEE
OB E R L7 (r=0.58, p<0.05), EF 28
BIFTH PCr/B-ATP LDz D KT LIZES
BH NI, —H, PCr/B-ATP LD EE &
T UEHITIF, Gd- DTPA &4 A —¥ bl
HEEICEE 2 EEIRIBO S, BOLE
ZHOEENTR &Nz, HCM BE BT 5.0
A7 P MRS 2 A EEEEBE TIFIBETE R WD
AR BT 2 EHE B L, BRI
FRHEEZDNT,
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1P Magnetic Resonance Spectroscopy in Patients with
Hypertrophic Cardiomyopathy
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'Department of Radiology
*First Department of Internal Medicine, Mie University School of Medicine
2-174, Edobashi, Tsu, Mie 514
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4-7-127, Asahigaoka, Hino, Tokyo 191

Thirteen patients with HCM and 5 normal volunteers were examined with a GE 1.5T
SIGNA system. The surface coil was placed anterior to septal wall of the heart and
cardiac spectra were obtained using a gated DRESS sequence. In 8 of 13 patients,
additional cardiac MR imaging with Gd- DTPA enhancement was performed. The PCr/
ATP ratio in patients with HCM (0.97+0.12, mean= SE) was significantly lower than that
in normal controls (1.52+0.15, p<<0.05). Patients with decreased EF (n = 3) showed lower
PCr/ATP ratio (0.45%0.04) as compared with that in patients with normal EF(n = 10,
1.13+0.12, p<0.05). The PCr/ATP ratio correlated significantly with EF (r=0.58, p<
0.05). Three patients, however, showed decreased PCr/ATP ratio (<0.8) in spite of quite
normal LV wall motion (EF>80%). On Gd- DTPA enhanced cardiac images, abnormal
enhancement was noted in the septum and free wall in 4 patients. These patients showed
significantly decreased PCr/ATP ratio (0.50%0.06) as compared with that in patients
without abnormal myocardial enhancement (1.20+0.18, p<0.01). *'P NMR spectroscopy is
thought to be useful for the evaluation of myocardial disorder in patients with HCM
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