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Summary

Since chronic alcoholics may accompany with asymmetric septal hypertrophy (ASH), the purpose
of this study was to find the difference in cardiac function of such cases from the patients with hyper-
trophic cardiomyopathy. Ninty-seven alcoholic patients (59 noncirrhotics and 38 cirrhotics) were
examined by non-invasive methods including two-dimensional echocardiography and dye dilution
method, and these data were compared with those of 16 normal subjects and 26 patients with hypertro-
phic cardiomyopathy.

The results were as follows:

1. Interventricular septal thickness of more than 12 mm was observed in 25.4% of the non-
cirrhotics and 28.9% of the cirrhotics. Furthermore, ASH was present in 23.7% of the former and
18.49, of the latter, when ASH was defined as the septal to posterior wall ratio >1.3 with the inter-
ventricular septal thickness =12 mm.

2. In 66.7% of the chronic alcoholics with ASH, hypertrophy was predominantly located in
the septum, however 53.89% of the patients with hypertrophic cardiomyopathy had ASH in association
with the thickened left ventricular posterior wall.

3. In 21 chronic alcoholics with ASH, ejection indices such as ejection fraction and mean VcF
were moderately increased, although scattered widely, as compared with those of the normal subjects.
Latent reduced ventricular function compensated by sympathetic overactivity was postulated based
on left ventricular performance maintained normally as indicated by a decrease of end-systolic wall
stress.

4. Several possible factors including hypertension, catecholamine and metabolic abnormalities
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were analyzed to explain the genesis of ASH in chronic alcoholics, but the true etiology remained

unknown.

5. In conclusion, ASH associated with chronic alcoholism is a type characteristic of alcoholic
cardiomyopathy, and seems to belong to a clinical entity different from hypertrophic cardiomyopathy
from a standpoint of clinical symptoms, age and the pattern of left ventricular hypertrophy.
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Table 1. Study population

TN a— VERE OLRE

Group Clinical diagnosis Aee No. of Sex
mean=+SD range cases M F
Group I Control (healthy nondrinker) 43.5+12.0 23-61 16 13 3
Group II* Chronic alcoholics without LC 50.5+12.3 24-77 59 58 1
Group III* Chronic alcoholics with LC 54.4+ 9.1 34-78 38 37 1
Group IV Hypertrophic cardiomyopathy 42.9+16.1 12-73 26 21 5

LC=liver cirrhosis; M=male; F=female.

* Group II and III are classified in respect to the absence (Group A: 76 cases) or presence (Group B: 21 cases)
of concomitant asymmetric hypertrophy of the interventricular septum (ASH) in their echocardiograms.
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Table 2. Echocardiographic measurements

Mean IVSE (mIVSE)=IVSE/LVET (mm/sec)

Normalized IVSE (nIVSE)=mIVSE/LVDd (sec™)

Mean PWE (mPWE)=PWE/LVET (mm/sec)

Normalized PWE (nPWE)=mPWE/LVDd (sec™)

LVDd—LVDs

Fractional shortening (FS) = VD4

1.05 x [(IVST+PWT+LVDd)*—LVDd®]

x100 (%)

Left ventricular mass index (LVMI) =

Thickness to radius ratio (t/r) = TVDd

IVST+PWT

Systolic BP x LVDs?

A (e/M?)

End-systolic wall stress (ESWS) =

(IVSTs+PWTs+2LVDs)(IVSTs+PWTs)

x1.36 (dyne-sec-cm™%)

IVSE =excursion of the interventricular septum; PWE =excursion of the left ventricular posterior wall; LVET =
left ventricular ejection time; LVDd=left ventricular end-diastolic dimension; LVDs=left ventricular end-systolic
dimension; IVST =end-diastolic thickness of interventricular septum; IVSTs=end-systolic thickness of the in-
terventricular septum; PWT =end-diastolic thickness of the left ventricular posterior wall; PWTs=end-systolic
thickness of the left ventricular posterior wall; BSA=body surface area.
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Fig. 1.
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Hemodynamic alterations in 97 chronic alcoholics.
HR =heart rate; CI=cardiac index; SVI=stroke volume index; SVR =systemic vascular resistance;

I=Group I; II=Group II; III=Group III (see Table 1).
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*p<0.05; *¥*p<0.02; ***p<0.01; ****p<0.001.

Fig. 2. Prevalence of asymmetric septal hyper-
trophy (ASH) in Group II, III and IV.

The diagnosis of ASH is based on echocardio-
graphic analysis which shows interventricular septal
thickness =12 mm, and the septal to left ventricular
posterior wall thickness ratio >1.3 at the level of the
mitral chordae tendineae.

Thereafter, 21 cases with ASH in Group II and
III are categorized as Group B compared with those
without ASH (Group A: 76 cases). (see Table 3 and
Fig. 3).
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Table 3. Comparison of cardiovascular symptoms or signs in Group II, III and IV

Number of cases

Symptoms or signs Group IT & IIT Group IV
A) ASH B) ASH (+) _
(n=7 (n=21) (n=26)
Heart failure 5 (6.6) 2 (9.5 0
Chest pain or oppression 4 (5.3) 2 (9.5) 9 (34.6)
Palpitation 1 (1.3) 1 (4.8) 4 (15.4)
Dyspnea on effort 0 0 5 (19.2)
Cerebral infarction 0 1 (4.8) 0
Cerebral embolism 0 0 1 (3.8)
General fatigue 0 0 1 (3.8)
Nephrotic syndrome 1 (1.3) 1 (4.8) 1 (3.8)
Renal failure 1 (1.3) 1 (4.8) 0
No cardiovascular symptoms 66 (86.8) 15 (71.4) 9 (34.6)
Each percentage is shown in the parenthesis.
Group A Group B Group IV
n=76 n=26

ASH (=)

ASH (+)

normotension
N\ borderline hypertension
f=) hypertension

Fig. 3. Prevalence of borderline hypertension and hypertension in Group A, B and IV.
The prevalence of borderline hypertension is 2.5 times greater in Group B (19.0%) than in Group
IV (7.7%), and that of hypertension is 4.9 times greater in Group B (19.0%) than in Group A (3.9%).
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Fig. 4. Hemodynamic alterations in Groups A, B and IV.
A=Group A; B=Group B; IV=Group IV. Other abbreviations are the same as in Fig. 1.
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, B and IV.
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right ventricular end-diastolic dimension index

diastolic descent rate;
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left ventricular end-systolic dimension index;

RVDI
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ejection fraction. Other
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nIVSE
mVcf

MV Amplitude
RVDI

LVESVI=left ventricular end-systolic volume index; EF

diastolic dimension index;

Summary of M-mode echocardiographic findings

mitral valve; DDR

Fig. 5.

MV=

left atrial dimension index;
ventricular end

mVCcF

mean velocity of circumferential fiber shortening; LVEDVI=left ventricular end-diastolic

volume index;

abbreviations are the same as in Table 2.



Localized septal hypertrophy
(IVST=12 mm, IVST/PWT>1.3)

Hypertrophy of the septum and aprical area
(IVST=12 mm, IVST/PWT>1.3)

Hypertrophy of the septum, apex
and papillary muscles
(IVST=12 mm, IVST/PWT>1.3)

Hypertrophy of global type
(IVST & PWT =12 mm,
IVST/PWT>1.3 or £1.3)

Hypertrophy localizing the apex
and papillary muscles
(IVST<12 mm, IVST/PWT<1.3)

T2 — Vg RE OLRE

Type of hypertrophy | Group A | Group B | Group V

11+3% 4
Type I Y (66.7) (15.5)
Type II o) | '
(4.8) (3.8)
Type Il o8

5 5+ 1% 19

ANCLNINONEL

Type V (83.3) (28.5) (73.1)
| |
Type V (16.7) o (38)
6 21 26
Total cases (100.0) | (100.0) | (100.0)

Fig. 6. Schematic representation of Type I-V in the classification of the pattern of myo-
cardial hypertrophy by two-dimensional echocardiography.
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Fig. 7. Chest X-ray in Case 1.
The chest roentgenograms show slight cardiac enlargement (CTR=51.2%) with a clear lung field.

1.3.
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January 13,1983
Control BP 140/94mmHg . Maximal Ex. BP 180/110mmHg Recovery BP 144/100mmHg
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Holter ECG
December 6,1982
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Fig. 8. Electrocardiograms obtained from Case 1 of Group II.

Upper: Conventional ECG reveals left anterior hemiblock.

Middle: Paired PVCs are recorded after treadmill exercise but there is no ST-T change. No
chest pain is developed.

Lower: Frequent couplets and triplets are documented by the 24-hour continuous electrocardio-
graphic monitoring.
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Fig. 9. End-diastolic and end-systolic long-axis images of the left ventricle and the M-
mode echocardiogram at the left ventricular midcavity level in Case 1.

Two-dimensional echocardiograms show hypertrophy of the interventricular septum and left
ventricular posterior wall from the base to the apex. In the lower panel, disproportionate septal
hypertrophy is observed together with normal septal mortion. IVST=17 mm, PWT=12 mm,
IVST/PWT=1.42, LVDd =51 mm, LVDs=28 mm, EF=0.76, mVcr=1.68 cir/sec, and ESWS=45.1
dyne-sec-cm™

RV =right ventricle; IVS=interventricular septum; LV =left ventricle; LVPW=left ventricular
posterior wall.
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Fig. 10. Serial chest X-rays and coronary angiograms in Case 2 (Group III).

This 42-year-old male had exertional dyspnea on May 29, 1970, when the chest roentgenogram
revealed cardiomegaly (C'TR=57.19%) and pulmonary congestion. On May 31, 1979, enlargement
of the left ventricle improved slightly (CTR=54.6%). On March 24, 1980, massive pleural
effusion was noted in the right pleural cavity, which disappeared after the treatment of hepatic in-
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sufficiency on August 7, 1981.

On August 17, 1981, neither cardiomegaly nor pulmonary congestion was observed (CTR=45.29%)),
but recently moderate pericardial effusion cumulated gradually which was documented by echo-
cardiography on January 24, 1983 (CTR=56.0%). Coronary angiography performed on July 17,
1970, showed no abnormalities.
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Fig. 11. Serial electrocardiograms in Case 2.

On July 10, 1970, ST depression and inverted T waves were found in leads I, II, aVL and Vg_g
in addition to the high voltage in the chest leads. About 9 years later, extreme left axis deviation (—42°)
consistent with left anterior hemiblock occurred combined with the high voltage in the left precordial
leads, which was attributed to the loss of electrical force. These findings were still seen on the last
tracing on January 24, 1983. On March 13, 1980, sinus tachycardia (heart rate is 115/min) and tend-
ency to low voltage in the limb leads were noted, which was thought to be due to anasarca.
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Fig. 12. Serial M-mode echocardiograms in Case 2.

On March 17, 1980, the interventricular septum (15 mm) was disproportionately thicker than
the left ventricular posterior wall (11 mm), which was compatible with asymmetric septal hypertrophy
(IVST/PWT 1.36). Septal motion was diminished but left ventricular posterior wall motion
was hyperkinetic. LVDd=50 mm, LVDs=29 mm, EF=0.74, ESWS=37.6 dyne:sec-.cm™®. On

~ August 1, 1980, the thickness of the right ventricular anterior wall was 4 mm, which was thicker
than normal, and slight pericardial effusion was detected. On August 27, 1981, left ventricular internal
dimension was normal, however, on January 24, 1983, left ventricular dilatation occurred as-
sociated with moderate pericardial effusion above the right ventricular anterior wall and behind the
left ventricular posterior wall. LVDd =64 mm, LVDs=49 mm, EF=0.46, ESWS=94.2 dyne-sec-cm™.

RVAW =right ventricular anterior wall; PE=pericardial effusion; AML =anterior mitral leaflet;

PML =posterior mitral leaflet. Other abbreviations are the same as in Fig. 9.
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