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Abstract

The possibility of using alteration in the ventricular gradient (VG) to discern the presence of ischemic
heart disease was studied in 30 patients with effort angina pectoris(AP), 21 with vasospastic angina
(VSA), 21 with chest pain syndrome (CPS), and 20 healthy volunteers (control). The VG of each consecu-
tive heart beat over a 22-sec interval was calculated by microcomputer from resting Frank-lead X, Y, Z
scalar electrocardiograms. The mean values and standard deviations (SD) for the azimuth, elevation, and
magnitude of the VG in each group were calculated. The SD and SD/mean ratios for each parameter were
used as indices of VG alteration in the groups, and the indices were compared. The SD and SD/mean for
the magnitude and elevation of VG were significantly greater in the AP group than in the CPS and control
groups. The SD for the azimuth of VG was significantly greater in the AP group than in the CPS and
control groups (p<0.01). The SD and SD/mean for the magnitude of VG were greater in the AP group
than in the VSA group (p<0.01). The SD/mean for the elevation and magnitude of VG were greater in the
VSA group than in the control group (p<0.01). The SD/mean of the magnitude of the VG was found to be
the best index, as it was higher than the upper limit of the control group. The sensitivity and specificity
were 80 and 91% (AP vs CPS, p<0.001), and 43 and 91% (VSA vs CPS, not significant), respectively.

Alteration in the VG at rest, measured as the SD/mean, might be useful for diagnosing AP.

Key Words
ventricular gradient,

i U oI

B CRBOBEIHEIORETEHNEDOR
WERENZHENEETH ), B4 0EHENLE
M, AL I -RECKEFWREE % £ OB
PFHEIN TS, &, bbbl Frank FE X,
Y,Z A% 7 —.LER L )RS ER OO ZEH QRS-
TRADEEZ DOV TEMME-RER % B.OICEEOE
BIIBITAREERES L1245, & ICHERIMEC
DT IZZER QRS-T R A DIZHEREEHREE 2 I

ischemic heart disease,

coronary angiography

BERRE PlICHBETHL L EmELL.
CORBOBFIZOVWTIE, TETHSICEHINT
W2t bRbNOBEFETIEIQRS I PV &) TR
7 P VOEEDKE O, LFRILAS LR OB
BARICEEL, 1.LHEITEDTARY PVOEEZ K
ELEETVLWEEEIEZHONS. Wilsonb? (2 X
DIRMBEINIZLEST T =7 b (ventricular gradient:
VG) i¥, R ELLEHRFOBEEE, L ICEERER
BEOZEICLYRES K, LERSBIERFKEF L2
WEEZLNTEY, THEOEBRICHEETELI A7

BIBERKE BERENF: T321-02 HAR THE LA L/ 880
Division of Hypertension and Cardiorenal Disease, Department of Medicine, Dokkyo University School of Medicine: Kitakobayashi 880, Mibu,

Shimotsuga-gun, Tochigi 321-02

Received for publication May 18, 1994; accepted July 4, 1994 (Ref. No. E-94-10)

439



440 KT - B - WK ED

KEWVWEXNTWAS, 22T, SEbhbhiz, =0
VG [ZEB LT, EHRAEICDOVWT 1A ED VG
EBL, E5OHICBIT S Z0EEICOWTRE
L, BEREZRTICBIT 5 ZDBRHERICOV
THETS.

MEREFHE

NRITREHE 72 618 L OREXTBEGER) 20 5
Th5b. REFIEFRGEROEREE L TWVSE
BT, CEIRERS L VEEELEMITLER, £
FEEZTLHEMELRET 5BEOREHREE 2RO
WHEESRGEE, MEBESEER.OE, BRBERRICS
BU LOEHESEE, OBEREE, OHEDB L UTRE
WReETH55D, F-KHRO 12 FELERKT, aVr
R FHET STIERTAT0.5mm L EDERIT VG &
BT H5HEXEZR LT, SEIIFRI SR L7,

FUEROIERE I, WHBANEARDOTEEIREL T 75%
DEOBFELRIZENEREET 5515 0E 30 61 (B
2360, 76, FHERHSTEI0®K) TH5H. MESHE
PR OER IS TEBIR IS B B 2 8r B HEZE O 72\ acetyl-
choline B 7 A MEtED 21 61 (B 17 6, & 4H), F
WERHSS5EIR) TH5H. B DS, WHELRL
SULERE L L AERIC, BEMRERHTRICBVT 99
%Ll LD % FR% 72358 % acetylcholine B 7 7
A MEtEE L7, MBERRESISEERICEELEE
B3z % & &3 acetylcholine B 7 A FaM:D 21 #)
G 1npl, K104, FHFERHBE12K) THS. &
ERIBZ B THZEWHR, BHXKEEE, L&
HICREFZD LN V2086 (E 1451, L6dl, F
WERK52+145) TH 5.

REBN T L ERGS 24 BrRLAT IR L Pk L
TeRRECHERIERIC, BRENCTRIEEX Y, ZAN I
LEREES L. TR, BT FVLESR
(77 Y E FHVC-3G) EHWT, Frank FEX,Y,Z X
AT —LEBEROIFELERICSSET - La—
¥ — (SONY B FC-14) |Zfesk L, 7Hu s/ 7Y v
#12% (Kanopus EF% Analog Pro II) #A~L T, 1,000
samples/sec Tv A 702 ¥a2—%— (NEC % PC-
9801 RAS1) IZAB L 7=,

NG, FOMOERB LT A XOBAEEL
72%, QRS HEDAARIREK 0.99 LL_E &S 22 B P-
QRS-TOERAEDLEEEELE= S — IR L, ERD

TR 10uV UEB W L 2B L%, EFED
QRS EDRAtEE%E O LNV E L, QRS i, ST &4,
TEDEMEE VG DFHUICH 245, STESIE T
xR 7=, LBEY Yy MEVGICHRTIEEIT/N
SVEZINRTVBEYDT, SEIFE L IZTaiKIiZDOWNT
BEBETICER L. 2B, QRSEDHBEB IV
THEDORT HIZEMRZ MVOKE SOMFERE D
EIZRE L.

LDAT LD VG OKRE X, Hiifs, MAXEHL,
22 BEIOSLIICBIT B IS DFHIMED T E & 1=
HREEEZ KD, COFMNA, WABLIUKELD
FEREE L REREE / TPHELD 6 THE & € DIE
BlofgEe L. ¥-EE®EBIHNA, BABLY
KESENFNRIZOVTREBROEERZMED L UE
BREME/ PHELOFHfEL2SD & L, £0#HHE%
Bz2b0%RELHELL. M0 EIZ—TER
EBESHOSHMEBI U2 T A 2 AWT p<0.05 2855
L L7,

54 1

XY, ZA %7 - LEHNEERORR BRI, BEE
930+ 141msec, FHIEFLMEERE 938+ 174 msec, MLE#
FEMEPe O EBE 924+ 136 msec, MISEIEREEDS] 876+
107 msec & 4 BEMICEEE2ROLHh o7, F/-RR
BROZEE), EHH 28112 msec, HVEMAERE 22
+7 msec, MBS 34+ 19 msec, HIE
EREBY 22 £9 msec & ME R OAERE Tbod 3 BEIC
HARR BBOLEBFKE o728, HEEI Do
7=.

Fig. 1 ICIZEERD 1 6 & e ERED 1 Bl0E
BE2RHHEOKZLITED VG DEREDLERZR L2,
FUEBMER TIIEEF IS VG D F M, WA,
K& SOLRE) GFEREME) ITKE .

1. EXEREE

Table 1 [Z&BIZBIT S VG OAMA, WABIV
KESOFHE, BEREMES L EEREME /T
ER L EEEHNEE—ELORLE., FEROERET
3, MEERESIL L URERICHEMAA, WA,
REZOVWTIOFERFEEDFEICKRE P o712 (p<
0.01). F7z, FHEm.CER TlRmE SR O ERIC
FLT VG DRESIDFEEREMEDADPFEICKE

Journal of Cardiology 1994; 24: 439445



Normal

Ventricular Gradient
Magnitude = 77.80+3.24 uVsec
Azimuth = 9.15:3.00°
Elevation = 48.20+2.77°
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Effort angina

Ventricular Gradient
Magnitude= 62.44+6.80 uVsec
Azimuth = 5.26:4.39°
Elevation =46.84:4.76°
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Fig. 1 Superimposed ventricular gradient of each heart beat in a continuous 22-sec interval in one healthy control subject

and a patient with effort angina pectoris

Normal =healthy control subject;

Mean, standard deviation (SD), and SD/mean for the azi-
muth, elevation, and magnitude of the ventricular gradient

A. Mean

Table 1

MAG
(UV - sec)

ELE
(degree)

AZM

Patient group (degree)

Normal 24.53+12.83 55.68+9.26 113.74%25.92
Chest pain syndrome 16.84+13.35 52.95+8.66 97.74129.61
27.37+37.49 59.13£19.33 70.19+30.38**
19.00£20.00 62.00+30.76 88.95+30.76*

Effort angina
Vasospastic angina

B. SD
Pati AZM SD ELE SD MAG SD
atient:group (degree) (degree) (uV - sec)
Normal 3.75+£1.65 2.56+094  5.83%£131
Chest pain syndrome 3.52+1.40 3.10£0.83  5.61£1.16
Effort angina 6.80+£4.59*%% 5.671£2.99*% 7.04£2.25%*°
Vasospastic angina ~ 6.00£8.00  5.00£4.00 5.41+0.97
C. SD/mean
: AZM SD%  ELE SD% MAG SD%
Patient group (%) (%) (%)
Normal 19.97+16.85 4.84+2.14  5.18%1.09
Chest pain syndrome 40.28+54.78 6.04%£2.18  6.00*1.15

35.83+46.00 10.12£5.40%%11.59£5.48**°
277112474 7.38+4.04* 6.67£2.10*

Effort angina
Vasospastic angina

Values are presented as mean£SD.
*p<0.01 vs normal, *p<<0.01 vs chest pain syndrome, °p<<0.01 vs
vasospastic angina

AZM=azimuth; ELE=elevation; MAG =magnitude

otz (p<0.01). IMEZHEEPERE, MiFEEFER
B, BEHEOIHETIIVTNOZEEREMEIIOWVTD
BEZEZI Lo,
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Effort angina= patient with effort angina pectoris
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Fig. 2 SD/mean (SD%) for the magnitude of the ventricular gradient

in four study groups

*p<0.01 vs normal, *p<<0.01 vs chest pain syndrome,

°p<0.01 vs vasospastic angina
Abbreviations as in Table 1.
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