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Summary

Using digital subtraction coronary angiography (DSA), we evaluated the regional myocardial
coronary blood flow reserve (fMFR) in 18 patients with hypertrophic cardiomyopathy (HCM). There
were 13 patients with asymmetrical septal hypertrophy (ASH), and 5 with asymmetrical apical hyper-
trophy (AAH). Eight subjects without apparent cardiac abnormality served as controls. Relations be-
tween the rMFR and regional wall thickness as determined by echocardiography were also investigated.

Peak contrast density (Cm) and time to Cm (Tm) were measured from digital angiograms at the
middle and distal ventricular septum (VS) and at the apical and left ventricular posterior wall (PW).
The rMFR of each region of interest was expressed as the ratio of Cm/Tm at the baseline and at
peak hyperemic response induced by intracoronary administration of papaverine.

The rMFR was significantly lower at the VS and apex in HCM than in controls: middle VS, 1.9+
0.5 vs 3.9+0.5, p<0.001; distal VS, 2.0+0.5 vs 4.4+0.9, p<0.001; and the apex, 2.0+0.7 vs 4.5+
1.6, p<0.01. However, it did not differ at the PW; 2.6+0.9 vs 3.0+0.9 between the 3 groups. The
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middle VS and apex, where the wall was the thickest, had the lowest rMFR in ASH and AAH. Fur-
thermore, at the VS and apex, a curvilinear relationship was observed between the rMFR and wall thick-
ness ({MFR=—0.88 In WT'+2.39, r=—0.57, p<0.02).

These results indicated that disproportionate hypertrophy contributes to impairment of the rMFR,
and that the decreased rMFR may be one of the significant causes of reversible myocardial ischemia

in patients with HCM.
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Fig. 1. Measurement of regional myocardial
coronary blood flow reserve (rMFR).

Top: Digital subtraction image and illustration of
the myocardial region of interest (ROI).

Bottom: Contrast pass curve measured in a myo-
cardial region of interest for normal resting flow and
for flow during reactive hyperemia produced by pa-
paverine. An index of rMFR is expressed as the
ratios of Cm/Tm during resting flow and reactive
hyperemia.

Cm=peak contrast density; Tm=time to peak
contrast.
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Table 1. Wall thickness in the study groups
IVS-B IVS-M IVS-L AP PW
(mm) (mm) (mm) (mm) (mm)
Control 9+1 9+2
HCM ASH 184 5*r** 19+7 15+5 134 5*** 11+3
AAH 13+1* 17+1 18+1 1942 11+1

*: probability (vs control)<0.001, ** ***: probability (vs AAH) <0.01 and <0.05, respectively.
IVS B=Dbasal portion of interventricular septum; IVS-M=mid portion of interventricular septum; IVS-L=
lower portion of interventricular septum; AP =apex; PW =posterior wall; ASH =asymmetrical septal hypertro-

phy; AAH =asymmetrical apical hypertrophy.

Table 2. rMFR in the study groups
IVS-M IVS-L AP PW
Control 3.94+0.5 4.4+0.9 4.5+1.6 3.0+0.9
HCM 1.940.5*% (t=10.1) 2.04+0.5% (t=7.0) 2.0+0.7%* (t=4.2) 2.6+0.9 (t=1.1)
ASH 1.8+0.5* (t=10.0) 2.0+0.6* (t=7.5) 2.240.8** (t=3.8) 2.4+1.0(t=1.4)
AAH 2.240.4% (t= 7.0) 1.940.3* (t=7.2) 1.740.3% (t=4.9) 3.040.8 (t=0.0)

* %% : probability (vs control)<0.001 and <0.01, respectively.

rMFR =regional myocardial coronary blood flow reserve.

Other abbreviations: see Table 1.

ASH o 44lic 13mm Pl EoRERE
izg8» 7= (Table 1).

2. EHABIVILADG Y VFHEST 14—

HCM g 17 ik 14 1] (82%) 1z # Y v £
KREPHB L. FEBICH D &, PREBE7 5
(41%), T 641 (35%), LRER 11 4] (65%), #
BE24) (12%) TH - 7.

3. BRRLBBMFRT HEE

L fEEEeoklr: HCM HTgEEitic
HL, FREHE, T DREERo rtMFR 1
BEARETERLEY, BEFBRTIAEEEZELR
» b o7z (Table 2).

2. wREUBIRRET: ASH B, AAH L bicfg
WHEL, PRSP T LREFBHEEO
rMFR @A ERE T2 L7 (Table 2). ASH
BHETIIHPRERE, T LREolE: tMFR o
EHEEEERL, BEHEOENRKRE R -
7z. ¥iebb, ASH BTREREDHRVWHER

BN ER

< rMFR @BEEZR L. —F, AAH #
TDRE, FRTH, F#HolEc tMFR oF
WEIEEZR L, BEREoMWLRE T rMFR
DEARAE 2R S ER 2538 O 7.

&6z, R—EFINIKBIT3EHERT rMFR
DEBEH5 & (Fig. 2), ASH #orFEHEH
HB3VIETED 5LRET, AAH BETIRORE
THROVEEZ R THEREED. +42bb, ER
ExfEoWicBNT, XV rMFR ofgF

HEE® bhi.

3. E=EEELol#r: HCM #o rMFR &
EEEEE L O 2 BT ERECCHAITETDH
-7z 61 fHIic > W TR Lz (Fig. 3). g,
DREFEE T (Fig. 3a) JEEEHIC B W T L
tMFR pfET % 8%, BEEOHEME LbicEd
iz tMFR 2{&F L, rMFR LEEE L OficH
Bl z@vie. —F, #EFRcr (Fig
3b), JEAEEEH rMFR 3 @EEHOFEHE ] %

— 116 —



ASH AAH

IVS-M IVS-L AP PW IVS-M IVS-L AP PW

Fig. 2. rMFR in subgroups of HCM.

Shaded areas represent mean+1SD of rMFR in
control group.

ASH =asymmetrical septal hypertrophy; AAH=
asymmetrical apical hypertrophy; IVS-M =mid por-
tion of interventricular septum; IVS-L =Ilower por-
tion of interventricular septum; AP=apex; PW=
posterior wall.
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Fig. 3. Relationship between the rMFR and wall thickness (WT).
There was correlation between impairment of the rMFR and extent of hypertrophy at the IVS

and AP, but not at PW.
Abbreviations : see Fig. 2.
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Table 3. Relationship between the rMFR and reversible T1-201 perfusion defect

Normal perfusion Abnormal perfusion Total
Normal rMFR 11(92%) 1( 8%) 12(100%)
Decreased rMFR 27(52%) 25(48%) 52(100%)

Normal rMFR=region of which rMFR was within mean value +1SD of each segment in the control
group; decreased rMFR=region of which rMFR was below mean value —1SD of each segment in the

control group.

Chi-square value=6.65; p<0.02 for difference between normal and abnormal TI-201 perfusion.
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