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Summary

New clinical concept of “ secondary atypical hypertrophy *’ was proposed for hypertrophic cardio-
myopathy (HCM) associated with an acquired risk factors such as hypertension, strenuous exercise,
etc, based on the following findings.

1) Case-control study suggested that history of hypertension, physical labor and weight gain were
thought to be risk factors of apical hypertrophy. History of hypertension was also demonstrated in
559% of older cases of HCM (=35 yrs) with asymmetric septal hypertrophy, and this figure was ap-
preciably higher than that in general population (around 26% in our population survey). Thus hyper-
tension was suggested to have a causal relationship to HCM as an important risk factor in older cases.

2) Even in cases without hypertension, 29% of non-obstructive HCM exhibited a marked increase
in systolic blood pressure on bicycle ergometer stress test, suggesting an importance of transient hy-
pertension during exercise as a risk factor of unusual hypertrophy.

3) The cases of HCM with definite family history and the cases of HCM with secondary atypical
hypertrophy, with acquired risk factors such as hypertension, presented different clinical features. The
latter is older and predominant in males. In the former, QRS pattern was less distorted, suggesting
milder congenital defect of the myocardium. Left ventricular function was less impaired in cases
with secondary atypical hypertrophy if judged from diastolic descent rate of the mitral valve, left ven-
tricular enddiastolic pressure and functional aerobic impairment (FAI). On the other hand, no dif-
ferences were observed between cases with ventricular septal hypertrophy and left ventricular
outflow obstruction.

4) Follow-up study demonstrated rather favorable prognosis in cases with secondary atypical
hypertrophy because of the absence of sudden death despite of their older age.

These distinctive difference in clinical features, prognosis and then management in cases with
HCM with acquired risk factors suggested a validity of the concept of secondary atypical hypertro-
yph in clinical practice.
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Fig. 1. Thickening of the interventricular sep-
tum seen in an autopsied case of hypertension
during past 20 years (72-year-old male).
Remarkable thickening of the interventricular sep-
tum is observed. This case was treated for moderate
hypertension and atrial fibrillation for 20 years. M-
mode and 2-D echocardiograms also revealed asym-
metric septal hypertrophy (septal thickness=2.5 cm,
posterior wall thickness=1.2 cm) and ECG showed
high voltage (R in V;=60 mm) and a giant negative T
(=19 mm in V,). Microscopic examination dem-
onstrated a fiber disarray in the septal myocardium.
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Fig. 2. Echocardlograms of a 39 years old male with moderate hypertensmn with asym-
metric septal hypertrophy and the characteristic findings suggesting left ventricular out-

flow obstruction.

Systolic anterior movement of the mitral valve and mid-systolic closure of the aortic valve are ob-
served. Pressure gradient of 30 mmHg at rest is demonstrated within the left ventricle.
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Table 1. Differences in clinical features of hypertrophic cardiomyopathy (ASH) accord-

ing to.the age

Young (younger than 35 yrs)

Old (older than 35 yrs)

Obstruct. Non-obstruct. Obstruct. Non-obstruct.

Number of cases 12 12 14 30

Male 8 5 11 25%*

Female 4 7 3 5
Age (yrs., mean+SD) 24+ 7 23+ 6 51+10 53+ 9

range 16—34 12-32 38—68 37-71

Family history

Definite 67% 36% 27%* 339

Probable 339% 36% 27% 339%

Negative 0% 8% 46% 339,
Blood pressure (mmHg)

Systolic 114+13 122+14 128 +£20 129+20
Diastolic 55+12 63+15 74+12 77+10
History of hypertension 0% 8% 57%** 539%**
LVEDP (mmHg) 23+ 7 21+11 21+ 7 13 5**
FAI (%) 53+12 5118 40+17 27+£20**

* p<0.05, ** p<0.01, differs from younger cases.
LVEDP=left ventricular end-diastolic pressure; FAI=functional aerobic impairment.
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Table 2. Clinical features of apical hypertrophy

No. of cases (%)

Total 33
Male 28 85
Female 5 15
Age 30’s 3 9
40’s 11 33
50’s 17 52
60’s 2 6

Family history

Definite 2 11
Probable 8 42
Negative 9 47
History of hypertension 18 55
SBP >140 mmHg 17 52
DBP >90 mmHg 14 42
Exercise SBP >200 mmHg 15 83
<200 mmHg 3 17
Precordial T wave <—10 mm 26 79

SBP =systolic blood pressure ; DBP =diastolic blood
pressure.
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Table 3. Risk factors of apical hypertrophy ac-
cording to the case-control study

Relative risk (odds ratio)

Apical Apical+ GNT
(n=33) (n=42)

History of hypertension 1.82 2.14*
Anti-hypertensive drugs 1.88 3.26***
Physical labor 1.82 2.35%*
Weight gain>5 kg/5 yrs.  2.51 3.42%*
History of diabetes 1.12 1.02
Education>high school 0.69 0.56
Regular sports 0.64 0.55
Food>average

Meat 1.08 1.18

Fish 0.74 0.94

Rice 0.71 0.86

* p<0.10, ** p<0.05, *** p<0.025
GNT =cases of giant negative T waves (< —10 mm)
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Table 4. Risk factors of apical hypertrophy according to the case-control study (1: 2 match-

ing)
History of hypertension
Apical (n=33) Apical + GNT (n=42)

Total Case (%) Odds Total Case (%) Odds
No 55 15 (27) 1.00 70 18 (26) 1.00
Occasional 20 7 (@35) 1.45 25 9 (36) 1.63
Often 24 11 (46) 2.22 31 15 (48) 2.67

Bartholomew’s test 2 =2.81 ¥ =5.34

c =0.63 c =0.64

p <0.10 p <0.025

Table 5. Risk factors of apical hypertrophy according to the case-control study (1: 2 match-

ing)
Physical activity at work
Apical (n=33) Apical+ GNT (n=42)

Total Case (%) Odds Total Case (%) Odds
Desk work 44 11 (25) 1.00 56 13 (23) 1.00
Moderate physical labor 40 12 (30) 1.29 52 17 (33) 1.60
Hard physical labor 15 10 (67) 6.00 18 12 (67) 6.62

Bartholomew’s test P =9.28 ¢ =12.12

c =0.38 c =0.37

p < 0.005 p < 0.005



RIE, ERICEELTWAERER TR T 3. %
T CIERAEMERELFERE ICHEGE T L = 2
— & —EHARNRR 2T, EBROMELLIC
SNTRED L1z,

HRBZOWH 7 — 7 N, EEEEY, BEIREY
PEUHERELMEITL, JERAEMERBLLGHE &
P L7 52 45 (BHE40 5, %otk 12 4)) ©, Py
Fhpix 443 3% (15~68 %) TH 5. ABEHpfE
160/95 mmHg L FofEf|Re, PEEHI, p-block-
ade, Ca** FEHANE P OEFIIHHRE DRI L
Te. ET-FAEMRER L, EEHMHBEHE O HIZ
HEHARR O MERE B Efish sz BRI L
To. EBEAFICIZY — 2 v 2WNEKHBX BiRE
TATR—g—FFAL, 20W X oBAL3S
T 20W FoMiT s, SMEEBREATTE
RV, EHATNPOBBEEREEZ 7 74T L
7 hu2Z K5 — BMS600 # v THIEL, O
#EXix Viagram stress monitor zT II, aVF,
Vie %, MER=zw b2 7F FiT F75—1M
HEICTUESIME 2, 300 142 LIiZHE
Uiz, SEBAR oF LA IR, MPREE £
HEGEOBRER, AEOREMRL ST %k
EL, Zhd oS nBaIc i TRIEROH
B (220-4E85) o 85% DiFAEITE L kA E
BEM R L.

Fig. 3 \cBAESR 0 ICEHIME & B FIRER
B L OBRETRT A, FEOEBREOME: 200
mmHg ##x 388\ LA ETTERA»SIE
LA EMENERLgnFe, #ETT54%
TEERREBR 6N, 722 TR EEED
WRe DUHE HE 3 5 3 6 FR ) 0 B K IiLIE o S5 fE
HEHERZEO BN FEh 5 EW IERGH
(Fig. 3 1 B &), zofilz - x 50T L8 %
R IE ERRGER (KR A &), ®X0m
ENRZ ofFCEL v IE R RSETE (X
Hh CH) O IFICHEL, BLRERFTR &k
RitLie. Ak ZZ THWRESREIR 22~
51 %% ©o 18 4T, BAKEBHKE OUHEHIE O
BEEEERZIT 179124 mmHg ¢ - 72,

Secondary atypical hypertrophy

BP
mmHg
® . SBP RESPONSE
2504 ®
e o
A
[ ]
° *% . increased
200+
1504
o o0
® 04
° ° C
[ [ ]
o’ depressed
°
100+ °
’I
otff 10 20 30

40 .
VO2 mlkgmin

Fig. 3. Relation of maximal systolic blood
pressure (SBP) and oxygen uptake (VO,) on a
stress test in 52 cases of non-obstructive hyper-
trophic cardiomyopathy without hypertension.

Multi-stage near maximal bicycle ergometer stress
test was performed, using an end-point as occurrence
of symptoms such as dyspnea, angina, leg weakness,
severe arrhythmia or hypotension or 85% of the age-
predicted maximal heart rate. Response of SBP on
the stress test is normal in 21 cases, being included
within the range of mean+1 SD (179424 mmHg)
of that in healthy controls. SBP response is in-
creased in 15 cases, exceeding this range (>203 mmHg)
and depressed in 16 cases, being below this range
(<155 mmHg).
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Table 6. Differences in clinical features of non-obstructive hypertrophic cardiomyopathy
based on the response of systolic blood pressure (SBP) on the bicycle ergometer

stress test

SBP response to stress test

Increased Normal Depressed
SBP>203 mmHg 155<SBP<203 mmHg SBP< 155 mmHg

Number of cases 15 21 16

Male 14 18 8

Female 1 3 8
SBP on admission (mmHg) 129+10 125+ 8 113+12
Maximal SBP (mmHg) 226+19 180+13 129+17
Maximal heart rate (beats/min) 143+13 144+19 134423
Maximal VO, (ml/kg-min) 26.044.9** 26.347.2%* 20.1+5.1
Functional aerobic impairment (%) 21.04+18.5%** 23.1+19.8** 42.8+18.6
Age (yrs) 534 8*** 46 +12%* 35+12
Family history (%) 7* 29 44
History of hypertension (%) 47** 33* 6
History of sports or 66*** 33 13

physical labor (%)
Asymmetric septal hypertrophy (%) 53 65 56
Giant negative T<—10 mm (%) 60** 33 13

* p<0.05, ** p<0.01, *** p<0.001, differs from cases with depressed SBP response.
4: See Fig. 3 for the details of classification of SBP response to the stress test.
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Table 7. Differences in clinical features of hypertrophic cardiomyopathy (with ASH) ac-
cording to the history of hypertension and familial occurrence

Secondary # Equivocal # Familial #

Obstruct. Non-obstruct. Obstruct. Non-obstruct.  Obstruct. Non-obstruct.

Number of cases 8 17 8 17 10 8
Male: Female 7:1 13: 4 6:2 11: 6 6:4 6:2
Age at admission (yrs) 49+ 11*** 53+11* 41+18 39+15 27+11 37+18

at 1st symptom (yrs) 464 9*** 49+ 11%** 35+15 34+17 22+10 26+18

Systolic BP (mmHg) 138+19** 140+£18* 114+14 118+14 114+12 121+16

>140 mmHg (%) 50* 47 0 6 0 13
Diastolic BP (mmHg) 79+11** 824 9** 58+15 6612 61+12 69+12
CTR (%) 55+ 5 51+ 5 55£ 5 51 7 54+ 5 55+ 4
ECG findings

QRS axis >90°, <0° (%) 0* 24 25 41 56 50

R in V; (mm) 33+17 3111 26+15 28+16 1918 32+10

R/S in V; .13+.16 .28+.31 .21+.24 47+ .44 .42+.37 .43+ .45

T in precord. lead (mm) —6+ 8 -9+ 9 -3+ 6 —6+ 6 -2+ 7 —6+ 8
Echocardiographic findings

DDR (mm/sec) 49+26 76+39* 30+18 72130 47+14 44+11

IVST (mm) 23+ 4 23+ 4 27+ 7 24+ 5 27+ 6 23+ 6

PWT (mm) 17+ 4** 13+ 2 16+ 3 13+ 3 12+ 1 13+ 4

IVST/PWT 1.4+.3*** 1.8+.3 1.7+.5 2.0+.4 2.2+.4 1.8+.4

LVDd (mm) 41+ 6 42+ 6 36+ 4 37+10 41+ 6 41+ 4
Haemodynamics and stress test

LVEDP (mmHg) 22+ 5 11+ 6** 19+ 9 17+ 9 23+ 4 20+ 8

LV press. gradient (mmHg) 71+33 55+32 54+29

FAI (%) 49+18 22+ 4 38+15 42+19 50+15 39+28

* p<0.05, ** p<0.01, *** p<0.001, differs from familial cases.

Abbreviations; BP=blood pressure, CTR=cardiothoracic ratio, DDR=diastolic descent rate of
the mitral valve, IVST =thickness of the ventricular septum; PWT =thickness of the posterior left
ventricular wall, LVDd=left ventricular diameter at end-diastole, LVEDP=left ventricular end-
diastolic pressure, FAI=functional aerobic impairment.

# Sixty-eight cases of obstructive and non-obstructive hypertrophic cardiomyopathy (with asym-
metric septal hypertrophy) were divided into three groups, based on the history of hypertension
and familial occurrence. Secondary group (secondary atypical hypertrophy) included 25 cases with
history of hypertension. Familial group consisted of 18 cases with definite family history, documented
by ECG examination. Remaining 25 cases without history of hypertension or definite familiality were
classified as an equivocal group.

TOEEAERE REIRI IR TEIR LN tional aerobic impairment) DEEE /&<, B

feho Tz, HERE ergometer % fv\ 7z symptom- M secondary HEAEBICL2rbLT 3
limited ¢ near maximal stress test (FEJR 23720 #c FAL cZ2@smdohihroic.

BHIZ T T RIS D 85% % end-point & L7c) PEDX 5 CEILE DRE L H+ 5 secondary
<%, FERAZEM Tk secondary FET FAI (func- atypical hypertrophy &%, familial Bfict Ui
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Table 8. Fatal cases of hypertrophic cardiomyopathy*

Age at

- - ﬁi?;lrl;' Cause of death
1st symptom Diagnosis Death

Secondary atypical hypertrophy (n=25)
S. K. obstructive 38 40 41 Negative CHF
A.T. obstructive 45 47 49 Negative Liver cirrhosis
T. T. non-obstruct. 58 71 72 Definite CVD

Familial and equivocal (n=42)
T.T. obstructive 13 16 23 Definite Sudden death
H. H. non-obstruct. 17 17 23 Definite Sudden death
H. N. non-obstruct. 43 46 49 Probable Sudden death
M. H. non-obstruct. 12 41 47 Definite Cerebral embolism

No fatal cases

Apical hypertrophy (n= 33)

* Follow-up period is 0.5 to 8 years.
CHF =congestive heart failure; CVD=cerebrovascular disease
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