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Summary

The clinical usefulness of P-terminal force in lead V; (P-TF) was evaluated in 49 patients with
hypertrophic cardiomyopathy.

These 49 patients were categorized as 17 with an abnormal P-wave (P-TF=3. 0 msec-mV: group
A) and 32 with a normal P-wave (P-TF<3. 0 msec.mV: group B).

Systolic blood pressure response (4SBP) during the treadmill exercise test was significantly less in
the group A than in the group B (4SBP: 36+22 mmHg, 58+26 mmHg, respectively). Left atrial
dimension measured from the M-mode echocardiogram was 37.8+5.0 mm in the group A and 31.0+
5.2mm in the group B. These differences were statistically significant (p<0.05). Left ventricular
end-diastolic pressure averaged 19.5+7.9 mmHg in the group A and 13.5+4.0 mmHg in the group B
(p<0.05).

When comparing the group A and B, negative dp/dt |/ positive dp/dt of the group A was sig-
nificantly less (0.69+0.14, 0.90+0.18, respectively) and the time constant T of the group A was sig-
nificantly prolonged (86+30 msec, 56 +10 msec, respectively).

According to classifications of hypertrophic cardiomyopathy, all patients with the obstructive type
had an abnormal P-wave. On the contrary, the majority of patients with apical hypertrophy had a
normal P-wave.

From these observations, we conclude that the presence of an abnormal P-wave (P-TF =3.0 msec-
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mV) in patients with hypertrophic cardiomyopathy is highly suggestive of more abnormal left ven-
tricular diastolic properties, and abnormal hemodynamic responses, during exercise.
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Fig. 1. Functional classification of New York
Heart Association (NYHA).

A: P-TF=3.0 msec-mV

B: P-TF<3.0 msec:mV
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1. NYHA o.#seaE (Fig. 1)

P-TF=3.0msec-mV Ll En A 817 i, 1
B 64, II e 11451, P-TF<3.0msec-mV o B
me32gep, 1214, 11 fE 1140, A 12 B
L, NYHA 11 EREEICE» -7 (p<
0.05).

ERBSHAEIC BT 5 P-TF

2. Treadmill EHHe R
(Table 1, Fig. 2)

Treadmill JEH) BERix A BT 516144
(¥ +1SD), B gETix 585+144 #7, MEER
CEERERBD R ol ODHRKRLHE, EH
AFRTR L SHBRTAEZLR O R o .

EEAR P OME EFE (45BP) i3, A 36+
22 mmHg, B #f 58+26 mmHg <, A #ix B #
RHLEEREREETH -2 (p<0.05).

Table 1. Results of treadmill exercise test
. Heart rate (/min)  Systolic blood pressures (mmHg)
pys  Duration of Pts with
No. (sec) Rest End a) Rest b) End A(glg) ST depression
A 17 516144 69+12 140+24 120420 156+28 36+22 12 (71%)
(mean+1SD)
B 32 585+144 74+13 152+18 116 +18 174£30 58+26 10 (31%)
p value NS NS NS NS p<0.05 0.05<p<0.1

4SBP: changes in systolic blood pressure during exercise.

ST depression: more than 0.1 mV.

Patients with HOCM are excluded from the analysis of systolic blood pressure.

[ ST depressiont(-)
ST depression(+)

p<005 ST
AsSBP [ 1 depression  0.05<p<0.1
' '
100 [ 30}
mmHg b No.
pts.
s F
° 201
g Bl
* $
° } ° 101
nf b s
s °
:' [ ] [ )
— )
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Fig. 2. Results of treadmill exercise test.

4SBP: changes in systolic blood pressure during the exercise test.
Mean+95% confidence limit is shown. ST depression: more than 0.1 mV depression at the end

point.
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EEAMKTHICETS 01mV pllko ST 3. bra-EioxEE (Fig. 3)
Tremhix, A BE17 fich 12 4] (71%), B & 32 43 EERI A 8 378+50mm, B # 31.0+
104 G1%) T, A BicX Y EWHEREZED 52mm T, A Bz B HiClLARECKTH-
7z (0.05<p<0.1). 7z (p<0.05).
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Fig. 4. Left ventricular end-diastolic pressure
Fig. 3. Left atrial dimension (LAD). (LVEDP).
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Fig. 5. Negative dp/dt | positive dp/dt and time constant (T).
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4. Lh>—5mE (Figs4,5)

EERERHE (LVEDP) 13 A B 195+
79 mmHg, B £ 13.5+4.0mmHg <, A g3 B
B LERIREA LT (p<0.05). Negative
dp/dt / positive dp/dt 1%, A # 0.69+0.14, B g
0.90+0.18 T, AT L VIERETH - 7= (p<0.05).

Time constant (T) iz A g% 86+30 msec, B
56+10msec T, A BT VIERELEFLE (p<
0.05).

5. P-TF QM & £1EH & niges (Table 2)

P-TF off & treadmill EBART T OME F
FBE (4SBP) i3, r=—0.55 L3R (p<0.01)

Table 2. Coefficients of correlation between
P-TF and variables

Variables r
4SBP —0.55 (p<0.01)
LAD +0.42 (p<0.01)
LVEDP +0.70 (p<0.01)
T +0.55 (p<0.01)
—dp/dt/+dp/dt —0.54 (p<0.01)

4SBP=changes in systolic blood pressure during
exercise ; LAD=left atrial dimension; LVEDP=left
ventricular end-diastolic pressure; T =time constant.

20 No. pts

Fig. 6. Classification of hypertrophic cardi-
omyopathy.

APH: apical hypertrophy; ASH: asymmetric
septal hypertrophy; HOCM: hypertrophic obstruc-
tive cardiomyopathy.

JEXRBELLFIEIC BT 5 P-TF

Z, Ta—-REoEERLIF r=+042 LEH
B (p<0.01) #7R L. LHF—F N FRTE,
LVEDP &3 r=+0.70 nIF4EE (p<0.01) %,
T & r=+0.55 oFHE (p<0.01) %, nega-
tive dp/dt / positive dp/dt & ix r=—0.54 D3t
B (p<0.01) 2R L1

6. BEXBOEESSEOBE (Fig. 6)

ASH 25flm 5t A BEMNSH, B gEas 20 4
T, B B¥Eh ot U EAMESEAR 12 4]
NH b A, B HEHiZBOBD 6 flThHoik.
HOCM 544 A g, APH 374 A
BMr1pl, B gE2R6fL, B BEAKEHTH-
1z

z #

L BXEOBHEFICET S P-TF BAOHKE

JERELDRIE X ERBLGFORER BRI X 5
EREHEEEZ XL TEBLEATVWS. L
BoT, EERABELRE T30, FETRE
R BT 2 ERMAICH T 2 EREGE OB S
DBIE LYY, EBEX LR L fBEnE shT
w3, HIRETR T b REEOFICLELA #BE
ENTRYY, RETIE “EEAK" 2B 5E
BlizELE WL Bbh 3.

DER Vi » P-TF ROBFEL LT, ik
o P-TF BRIEEREOEKRLELH LS
HY 5 L 0RERY, EEELR L OBFEBEN
LTAHER L ORI L2L, BETIR
P-TF offRizzh b X9 b, DENGERE
RT3z LBHEHERTW S0,

LE0RETIE P-TF ofgiz LVEDP L3
BiF2EMEE (r=40.70) 258BH s, Lz a—
MOoEERL GHEREMEE t=+042) Li@E»
2hofz. LehoT, KERRBIFZ P-TF o
WRCBREEZKREGOBERENLBbh iz

JERBULHIE TREZHOATRL, LEGH
FEOREARLEELY AL TVEZLLEXONS.
LizdoT, FEERIFT S P-TF oKix, O
BULHORRREE, ESWRERICLS 2K
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REEE LR, EEHRECL > TELELE
MEEREFRBLTWA TSNS 5.

2. [EBXBLFEFIZHITS P-TF 8 K0OKE

SEORE T, P-TF ok L A i3 B
Bzl LVEDP Hryv ERLTWwWE %k,
A BT EEWSKME LR T time constant T
% negative dp/dt / positive dp/dt DEREE
PRTHANEL Zbh. LioT, P-TF @
HA LI B RBLLRES T ik, EEEFEEr S
HcELWESTHREERNS LW L BREH
2. %7, A B3 B gk lbza—REnE
ERBPEEIKT, 0z t3ESHKABE S
+T3EEOREEEZRTHTRLEX L

Tredmill EHAFRBROBRE T, FELH
HICITEHEEICEL B DR, EEF oM
EERENX B @ikl A BTHEERIEHETS
S FEHIRERTIHES o fE A EITES)
BOLBEY KBt 3 2 LR REATNSILD,
Box BIEABOGES VT b, EFFoM
FELRENDEEZRIRLY 52 L 2BELTY
613)-

Fi, SEIOEFICIIBIRREA v E—F LRI
BERALRLTVWEFEIFENTRLT, Wl
DEBLREChH o, LEdoT, A BB
BMEERENBW Z i, P-TF okl
B TIESRE O LBERRE R R THAEE VW L
PRRTAFRLEL O, NYHA LS
B¥cb, P-TF ok L7 A @<z, B #chk
L, NYHA II Eof»EL Abhic. FEILE
i B EBIRE OLSRE D BE BPIREEICE S b
Dh, WHREMETHEELTW B0, —ED
RigohTtwinwe?d Ui L, ZF%FEo
MATEBHER DIgiE <13, ESILERE ORWHIIE
RO DBEDORE RO BHANEN LIRS
TRV, SEOMEL—&KT 5.

EHEo ST TRLLMHEMD L BEELY, &
EIREEVRFICE L, EFROELEER
#LoBEsEEshTwa®. P-TF 2B#kL
7= A gz, B gfickkL, ST FTREEZTRTHIE

WEE 2 E» 7z (0.05<p<0.1).

IEARELLMGE O 485 <k, P-TF o #Xix
HOCM w2 ic ¥, U AMESEXRHO
50% icb@EH BN, LaL, DLREBEXREO
FliciiEhThote.

& Eo
ERELLEERIC 1) 5.08E Vi © P-termi-
nal force (P-TF) izownwthkdtLz. P-TF o
&k (P-TF =3.0 msec-mV) i3 43E 49 e 17 45
(35%) izxrbhiz. P-TF o¥EKiIESHER

ERIDVELWHIZE L, ESREOLBERICERE
ERTHICEWZ LARERT.

-3 #

EARELLHE IC 1) 5.08K Vi @ P-terminal
force (P-TF) nEEKRMEZRICOWTREL 2.

P-TF ok (P-TF=3.0msec-mV) Lz A
#1741, P-TF<3.0msec-mV o B g 32 4|
A L. A B3 B BiclkkL, BEEREZE
+ 54 (NYHA II B) »REEIz£L <, treadmill
EFATRR T LEHPOME FAESFRICE
{ (36+22mmHg vs 58+26 mmHg), L7z23-
TESFEOLBERE 2R THIFE N L ATRR
&hic. AgEB#icklL, ME—Fbhxza—
HEDEERWEEICATH o7 (37.8+£5.0mm
vs 31.0+5.2 mm, p<0.05).

DhF—FABIR TR, A iz B #ickL,
EEGEXRSESLEFEICEL (19579 mmHg
vs 13.5+4.0mmHg), negative dp/dt / positive
dp/dt IEFEIEL (0.69+0.14 vs 0.90+0.18),
time constant-(T) ZHEICEE (8630 msec vs
56+10 msec) LT\ 7z.

JEABLOFIE ORI T, BAEMIRKE S 4
32 A B, DREEARIASES B, U
FAMESEAREIZ A 8, B @00 50%,
ASH <<ix B g r ot

P Eom#E» 5, P-TF ok LiERELE
R CRESIERENL L VELL, EBRFOL
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