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Myocardial Fatty Acid Imaging
with '“I-BMIPP in Patients with Chronic
Right Ventricular Pressure Overload:
Clinical significance of reduced uptake
in interventricular septum

Yoshiro Hori, Yoshio Ishida, Kazuki Fukuchi,
Kouhei Hayashida, and Makoto Takamiya

Regionally reduced 1231-BMIPP uptake in the interven-
tricular septum (SEP)is observed in some patients with chronic
right ventricular (RV) pressure overload. We studied the
significance of this finding by comparing it with mean pul-
monary arterial pressure (mPAP). 'I-BMIPP SPECT im-
aging was carried out in 21 patients with pulmonary hyper-
tension (PH; 514—14 years: 11 men and 10 women; 7 with
primary pulmonary hypertension, 11 with pulmonary throm-
boembolism, and 3 with atrial septal defect). mPAP ranged
from 25 to 81 mmHg (49%16 mmHg). Using a midventricular
horizontal long-axis plane, regional BMIPP distributions in
the RV free wall and SEP were estimated by referring to those
in the LV free wall. Count ratios of the RV free wall and
SEP to the LV free wall (RV/LV, SEP/LV) were determined
by ROI analysis. RV/LV showed a linear correlation with
mPAP (r=0.42) . However, SEP/LV was inversely correlated
with mPAP (=~ 0.49). When SEP/RV was compared among
three regions of SEP in each patient, basal SEP/RV was most
sensitively decreased in response to increased mPAP (r=
—0.70). These results suggest that the assessment of septal
tracer uptake in '*I-BMIPP SPECT imaging is useful for
evaluating the severity of RV pressure overload in patients
with PH.
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O BE A B A 3 O KT & W RE M3 5 FB L LT,
SPECT D477 C14'°I-Bmethyliodophenyl pentadecanoic acid
(BMIPP) & FiV: 2 FEHH 5. 'BI-BMIPPIEZ A VAR F )L
FEOMIZ A FIVFEEZ ATHNEA L -MIgiiEhRED 3 — F
BEAIA T, MIRIPIERUI KRR & Rk IAThbh % H%
B LA FICr) 7)) Faedulk LJRE 7—vic
EHY A HE R ((BHEIR) L 2505, (OipERESh
(2D TRETH % RIS BEE DR S h 5.

ST AE R 2 FAE IS M B ARG B DIEBI I B\ Tz
JEL 0L SR AR S AR (AR TR (R3S P EE S 1,
M~ L —4 (0'T1, TR EA]) & b b il % §ik
CHE T A MEAHS ko0, 2, EABLUHET
IO — B L THRRRE (KB LT LITEE
g, TORFLE L TRESO RIS 5 \WIEERAE O
BEEDTEEMATRIE SN T WA, —F, EEER LA
PV ADHEERT B LEEREM L DT — A TH O
RBHE UPLBMIPPROELANEE S 525, TD L)
Ry — AT ABEHIEE A LTI TI o,

EHOIE, LEREAWMICNT 5.0 HOZL % 5F-
Hizw, M@SMEEI L5 ESERTRBEEEZNRIZE
NFE CTHEZIT-o T&E 7299, KFILTIE, FBREICBITA
AR DI PR O 1B BMIPPSERE A & A EIER
L DRFERL, LERREETHRE S NS BT %2
BMIPPEFE R E T ROBRKRINEIIIOVWTHET 5.

MR EFE

LAl MEREEE 2160 (BHE1161, H106) T, F
YIEERIIS 12145 (23 ~685%) TH 5. FHMMBINRE 1325~
81mmHg DHF 12547 L7z (F3949+ 16mmHg). FEREEE
(&, 7 BTSSR M E, 115022 A 2 E,
3BIASLERRAIBETH 5. Lx I — ik N O
SPECT % &FIZFEfE L7225, OAE, BRIM(REE, FE
REDEHBIIE TN o7,

i T TIBI-BMIPP (111MBq) % ##E L2045 1205
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RV SEP LV

SPECTA A=Y 7% Ei L7z, 3 MILFFISPECT#E
(Siemens#HEMultiSPECT 3) & VT, KT )V F — &
SGREIVA—Y 2HEFL, TFLVF—T4 Y FIIR
159KeV+10% D b & T, 6°Z £60A 7 v 7 (64x64
matrix, JUIEREHI40FS/ step) D360° U4 % 4TV, posteriord®
BHRA060° F TH IRV /2240° % i\ CTHHERL L 72, WU IE
O EELRAIE IEH L 2 2o 72, 1voxel D A X1
491mm*TH o7,

LASPECTIEDHIEE, MOEDOHFREEZ AT A AT 5
AERHMWTEEE R TIT- 72, AEEEROLEE B HEE
(LV), AZEHHEERV), LEHHE(SEP) D FHBIZB W
T, TNENZLGE (apex), HRIER (mid), (25EE (base)
D 3 XEHT, FXEIZBTAH 2x2 pixel D ML FH IS
(ROI) DffstREH 7 >~ b & #ll%E L7z (Fig. 1). LVZL 77 L
Y AL LTRVESEPD b L —H4EREZFHE§ 5728, RV
ELVEDRGHEES 7 FHE(RV/LV), BLUSEPELVE
DH 7y FH(SEP/LV) 2 ll5E, & 5IZSEPMapex, mid,
baselZ 2V TENENDSEP/LV (apexSEP/LV, midSEP/
LV, baseSEP/LV) % {ll5E L, F¥HMiEIRE (mPAP) & D
BERF LA, mPAPEY Zy VS Ly vy —hF—F)
WV CEIERORIET TEHEl L 72, '"PI-BMIPPHRAEL & D
MibRIE 2 7 ALLAT, ZOMIZEBIT 5 EEEICIEELL 2
oz,

¥EEHERMT & LT, RV/LV, SEP/LV, apexSEP/LV,
midSEP/LV, baseSEP/LV &mPAP & D1} % Pearson DA
BIpE % s ROTHmE L. 512, mPAPE b &ITHHE
&% AT (40mmHg LT O8E), BH#F(40~60mmHgDEE), C
H (60mmHgl D) D 3 FIZHITT, SHICBITS
apexSEP/LV, midSEP/LV, baseSEP/LV Dfifi % % & s
%€ (Bonferroni/Dunni:) (2 THEES L7z, wihid p<0.05%F
WEHY LHELL.
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Fig. 1 Schema of the midventricular horizontal long-axis slice in
123[-BMIPP SPECT imaging. Regions of interest(ROls, 2 x 2 pix-
els each)were placed on the apical, middle, and basal areas of
each left ventricular (LV)free wall, right ventricular (RV)free wall,
and interventricular septum (SEP). Using mean counts for the apical,
middle, and basal ROls, the count ratios of RV free wall and SEP
to LV free wall (RV/LV and SEP/LV)were determined. Particularly
in SEP, SEP/LV was separately determined in the three ROIls of
SEP (apexSEP/LV, midSEP/LV, baseSEP/LV).
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*+ %2141 D' B1-BMIPP SPECTE DB EFHICB VT, L
FEHEOPL-BMIPPEFE T A8 FlICHZE S iz, FfIT
i3, EXEMOIMICL LT, mPAPOAFE L LAMRD
5172 (6149 mmHg vs. 41+ 14 mmHg, p<0.005). F7-,
FRIE T 2S5 S 7z 8 62DV TP Te-MIBI SPECTIZ £
0 LRI % 5F L 72 & 2 2 4 FTlaOE R I P1-BMIPP
LRIBEDERBET #0700, ABITIIERET 220
v, WBLBMIPP L ) b EEDEMKT 25EDHDAT
botz. TOZEML, LEFFIZBITSPI-BMIPPORE
FE T IO MR O T 2 KL TWA T TiE R, O
IR HEE LB L Cwh tEZ BN, £ T,
A% HHEE L PR 21-BMIPPAER OIREE % /£ 5 H HBE
DEREEEICERLL, GEERMN L OBBREZRE L
(Fig.2). FDO#EHE, RV/LVIEmPAPH FRTAIZoNTH
¥ a@EmAHRSNI. LaL, SEP/LVIZmPAPD EFIC
FMLTHEAL, MEOEICIZADOHBENEED b (= -
0.49, p=0.025). ZZ T, LEHFREIIOVTEALGNIRES
#f7-72% Z A (Fig. 3), apex, mid, base® 3 [XMH[|ZBIT
ASEP/LV &£ mPAP & ORDILEIZ BT, baseSEP/LV &
mPAP® 121 b B3 % B OB b 7z (= -0.70,
p=0.0005). & 5|2, mPAPIZED W THER% 3 HIZHT
HIREROEBALBISEP/LV & HBHRET L= & Z A (Fig. 4), A%f
TltapexSEP/LV, midSEP/LV, baseSEP/LV®DMIZHEZE
HROON o7z, LA L, BETIdbaseSEP/LVIL
apexSEP/LV, midSEP/LV & V) b FEIEELX/RL, CHT
|dbaseSEP/LVitapexSEP/LV, midSEP/LV & V) b AR
flizR_y L&D, DA TmidSEP/LVitapexSEP/LV & 1) b
A RN R ALY (AN

Fig. 5 12, Al¥, BE, CEHEORENLREMNZERLL
(Fig. 5). HEEAMIEHELCHEOHIT, LEPEOLHE
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Fig. 2 Relationship between RV/LV and SEP/LV, and mean pulmonary arterial pressure (mPAP)
in patients with wpulmonary hypertension. RV/LV was positively correlated with mPAP (left), while
SEP/LV was inversely correlated with mPAP (right).
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Fig. 3 Relationship between apexSEP/LV (left), midSEP/LV (center), and baseSEP/LV (right), and mean pulmonary arterial pressure
(mPAP)in patients with pulmonary hypertension. The inverse correlation between SEP/LV and mPAP was statistically significant in the

basal septum.
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Fig. 4 Comparison of regional SEP/LV as related to
mPAP in patients with pulmonary hypertension. Patients
were divided into three groups based on mPAP: group
A with <40 mmHg, group B with 40 to 60 mmHg, and
group C with >60 mmHg of mPAP. Although there was
no difference in regional SEP/LVs among the three septal
regions in group A, SEP/LV was significantly lower in
the basal region of SEP than in the apical and middle
regions of SEP in groups B and C.
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A: mild PH . B: moderate PH

C

Fig. 5 Representative '®I-BMIPP horizontal long-axis tomograms of the
" heart in patients with pulmonary hypertension (PH). In a patient with mild
PH(mPAP=32 mmHg), no reduction of septal '?I-BMIPP uptake was noted
(A). In a patient with moderate PH(mPAP=49 mmHg), septal '?*|-BMIPP
uptake was mildly reduced in the basal septum(B). In a patient with severe
PH(mPAP=81 mmHg), a marked reduction of septal '?I-BMIPP uptake was
found in the septum (from basal to apical region) (C).

C: severe PH
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A: mPAP=48mmHg

£ 0 & UE P EED (5 I DA A5 & Y SRV RS S
A E ISR TV & 2R L7,

DEEANIC X B0 EHEREOBE KIS LU= AL F
— RIS A DIEHS A TH A, EERAGLEAL
TR REASERINDE L) NI T THFITKRET &
NT I hdolz. Kagayab O X, KEMREEHRIZ
TEZFEAMEMATT v b ERWEROKRE T, B
BRI E TH 5 “C-BMHDA DS O THEMIET %
R, BEREAMICHIEHRAH © HEET 2T
AL TWAEY, AE ORI, “C-BMHDA & IZIZF%D
U ERTRE R % F0'B31-BMIPP % Fi W U0 O BRI FI
DIRBE BB L7-b D TH 5 A, EAEMEMEDFERF T
FHIRFEIZPI-BMIPPO SRR T AL S 1, Kagayab D
BT LT AR TR

IBLBMIPPIZ, FEEHEED H VK F L VEDAIZ A F L3
oA U/ ISHBINEREER O 3 — FEGRIAI T, RKIROibEEE
ERAEE (REHFRNIER) & FARICIREEDRLIC & 5 2 BHLHL (it
FEEHOFET) THRMNICIER S W06, ATPERFEC 3
Fay R 7HNEORERIC X o TT AL S EHER (ks
1) DEEAT > )V-CoA (BMIPP-CoA) 1272 5., LT, L-7
NoF U EREELAINZF oy PVEMLTI PR
VTHICAS. L L, FOBROMRBHIRKIEIRE L B2
D, BEMLIZHAT L CaffbZLELTLHELS, oL
DREAETR UG & 2 TR DORAT I S B AEF & 7
b, FIT, —BRIZI b3 B 7 TREYL S NEREW T
& % PIPA (p-iodophenyl-acetic acid) 127 5 & DD, KER5
Er)Z) T4 Feduhk LZIRE 77— VIcER S UE
B¥ 5. BLBMIPPOEEIZ - DEGREZ R L-bD
T, L722%> TREEALDUM DL & BRI B L 72\,
BERAERACEH DZSEY Pk ) BERFEEI 7 0 v R IR 7

34

B: mPAP=13mmHg

Fig 6 The change in myocardial "2°I-BMIPP uptake before (A)and after (B)thromboendarterectomy in
a patient with chronic pulmonary thromboembolism and PH. In association with the reduction in mPAP,
septal ?°I-BMIPP uptake was prominently improved after surgery.
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D, ZD L) RPLBMIPPOME A ZRE T 5 &, 4B
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BMIPPERRIE T &, EAMIZ X 28l 5\ ITERENZE
BbOBEELR EA5E 2 SN ADS, FEiELRER 4RO
PHIEELNTRY., Lo L, AEHHEBEOERIZEEH
s Vw—1HT, LEFRICEREIBEEIN LN
EEIEEHESNBLEZIATHA.

il LT i B % 2 4 & L 72Ishida & O RIBEOFHRE 12 &
A&, HEEMBEICBIT A1 P-BMIPPOEEIIMPAP & IED
HARE & 3R, FAEMESMLE DFEF)IZ BT H M L —
(*mTc-MIBI) DHFE & Felfew-3°, LmEmCH R E 2 R
HTELdholzb LTWA, —F, Takeyama bk, 184
HEEAM T v b2 HWIHETT, “C-BMHDAKRHIAS
BHEETIIRINLPLERRTHL P RIETAED LR
HERELTWS, ZhLORHEIE, SElobhbhopk
WL—HTHb0THL. T, SEPECIRER, i
MEDFEEN LR EE 2 5N A KEEH HBEDZ[-BMIPP
e L 77 L AL L, HREEHEE, LERROERE
DAL ZTEIZLZDDOTH Y, BEETENLE
ZAbNAE, Ld-T, SRR SN LERFBTOI-
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EELRFREEZOND, BHELEPBTIOL ) REE
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N, FILEFAITL DV BETHL I LATRENTNAS,
OB AEEATODPH ) HHEEE B L L=
TREDLILERBLTVS, LERBIZAESHINEE
SNFHALT % 720 AE B HEEC S RER SR & HEE
EhB. 0L BOLEFRBAOBEFAPI-BMIPPEF
fETIZ0E BT 2RSS T E L b RS,

T/, ERRRIZH D L5112, FEH S IIITBIIR M AR PR
TR ORI ZmMPAPDIL T & & & 1 LE O B-BMIPP
IR T ASBAE 12 CE L/ ER 2 85 L 72 (Fig. 6). 8612
SEGITORFDPLETDH 55, LEHFOZI-BMIPPE
METIIEATOBRIC L ) E¥LLEL THN LT
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HAZEMFERBENS. T X, LEPBHIIAEZEHE
FHEE & (I BRI IS A SRR O _EF I8 L T PL-BMIPPD
RREIRTAHEATT 5 2 &5, RERME TR IS E
REQEREEIRMEE LTFEHTEL EEZ LN,
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fires MUESE (B4 R IERMRE) THRE S LEHH
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