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Basic Study on the Distribution of Fatty Tissue
in the Left and Right Ventricular Subendocardial
Layer Using Autopsy and Biopsy Specimens
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(Director : Prof. Morie SEKIGUCHI)

Arrhythmogenic right ventricular dysplasia (ARVD) is considered a disease with clinically evident
ventricular tachycardia where fatty tissue and interstitial fibrosis in the myocardium are prominently obser-
ved. Quantitative evaluation of the existence of fatty tissue in the biopsy specimens has not been established
to date. Therefore, a systematic study was done employing autopsied hearts where no apparent heart desease
was noticed (n=50). The entire endomyocardial layer of up to 3mm from the inner surface of the bilateral
ventricles in the area up to 1.5cm above the apex of the heart, and also the entire inner layer of the outflow
tract of the right ventricle 1.0cm below the pulmonary valves, were used for the study and the specimens were
quantitatively evaluated by a computed picture analyzer. In 50 autopsied hearts with no evidence of disease,
fatty tissue in the subendocardial layer was 2.06+3.47% in the right ventricular apex (RVA) and 0.28£0.71%
in the left ventricular apex (LVA). The right ventricular outflow (RVO) revealed 2.18 +£3.249%. Therefore the
RVA and the RVO showed a higher incidence of fatty tissue than the LVA (p<0.01). In the study of
endomyocardial biopsy specimens in hypertrophic cardiomyopathy (HCM ; n=42), dilated cardiomyopathy
(DCM ; n=56) and ventricular tachycardia (VT ; n=39 including ARVD and cases without ventricular
dilatation), the incidence of fatty tissue in the entire specimen was found to be 1.9145.5094, 1.7948.19%,
6.37+12.609 respectively, with the highest incidence in the VT group (T <0.025). The percentage of inter-
stitial fibrosis in the myocardium amounted only to 0.19%. However, interstitial fibrosis in VT cases (6.03+%9.
179%) was much more advanced than that in HCM or DCM. We can conclude that the detection of advanced
fatty tissue with concomitant interstitial fibrosis signifies the presence of ARVD. Shinshu Med J 42 : 9—26,
1994 (Received for publication September 28, 1993)
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Fig. 1 Method of examining the autopsied hearts. Level of cutting
sites and the range of the histological investigations in the
right ventricular apex (RVA) and left ventricular apex (LVA)
as well as right ventricular outflow (RVO) are shown.
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: intramuscular (isolated) type

: epicardial (isolated) type

: epicardial (massive) type

E : epicardial fatty tissue
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Table 1 Breakdown of the autopsied cases

Male (n=32) Female (n=18) Total (n=50)

Mean age (yrs) 61.2+18.6 65.4% 9.6 62.7+16.1
Mean heart weight (g) 339.6+£82.2 323.9+82.6 331.9+82.9
Mean thickness (mm) of LV 12.8+ 2.6 14.5+ 3.4 3.9+ 3.0
Mean thickness (mm) of RV 3.6+ 1.2 3.3+ 0.7 3.5+ 1.1

LV : left ventricle, RV : right ventricle

Table 2 Basic diseases of the autopsied cases ~ Table 3 Incidence of fatty tissue (%) in the subendocardial

layer of the autopsied hearts

No. of cases
Epithelial neoplasms 33 Location Faity tissue (%)
Non-epithelial neoplasms 7 Left ventricular apex : 0.28i0.71 ] .
Other non-neoplastic diseases 10 Right ventricular apex : 2.06£3.47 *
Total 50 Right ventricular outflow : 2.1843.24 :I NS

* . p<0.01, NS :not significant

Table 4 Relation between the percentage of fatty tissue (%)
and ages in the autopsied hearts

Ages (yrs) LVA RVA RVO
<50 (n=18) 0.01£0.25 1.5141.78 1.62x2.53
50~74 (n=31) 0.2540.63 1.94+2.86 2.16+2.75
752 (n=1D) 0.52+1.04 0,96+1.08 2.13+3.43

LVA : left ventricular apex, RVA : right ventricular apex
RVO : right ventricular outflow

Table 5 Relation between the percentage of fatty tissue (%) and
sex in the autopsied hearts

Sex LVA RVA RVO
Male (=33 0.25+0.64 1.13£1.29 1.37£2.33
Female (n=17) 0.31%£0.83 2.80:£3.67 3.45+3.29

Table 6 Relation between the percentage of fatty tissue (%) and
heart weight in the autopsied hearts

Heart weight (g) LVA RVA RVO

Under 250 (n= 6) 0.23%0.49 0.72+0.90 0.49+1.04
250 ~ 450 (n=37) 0.244+0.61 1.45%1.61 1.884+2.54
Over 450 (n=T7) 0.68+1.30 6.321+7.53 4,06£6.24

Table 7 Relation between the percentage of fatty tissue (%) in the
autopsied hearts and the obesity expressed by Brocca's
obesity index of the autopsied cases

Obesity index (%) LvA RVA RVO

Under —10 (n=15) 4.53144.55 5.87+ 4.67 2.86+3.57
-10 ~ +10 (n=15) 3.60%5.04 11,53+13.03 7.27%6.96
Over +10 (n=4) 6.00%£3.92 24.75+19.05 5.507.14
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Table 8 Relation between the percentage of fatty tissue (%) in
the autopsied hearts and serum total cholesterol in the

autopsied cases

T Chol LVA RVA RVO
Low level (n= 7)
(Under 120 mg/dl) 0.1240.25 1.61£1.40 1.72£2.15
Normal range (n=41)
(120~240 mg/dD 0.294+0.76 2.12+3.75 2.2743.45

T chol : serum total cholesterol

Table 9 Relation between the percentage of fatty tissue (%) in
the autopsied hearts and serum triglyceride in the

autopsied cases

TG LVA RVA RVO
Normal range (n=28)
(30—150 mg/dD 0.35%£0.90 2.814+4.34 2.81£1.70
High level range (n=13)
(Over 150 mg/dD 6.08+0,26 1.39+1.70 1.99+2.39

TG : serum triglyceride

Table 10 Relation between the percentage of fatty tissue (%)
in the autopsied hearts and anti-cancer drug administra-

tions in the autopsied cases

Anti-cancer drugs LVA RVA RVO
C+) (=22 0.3040.76 1.43+2.03 2.35+2.84
(=) (=28 0.26+0.69 2.5644.24 2.13+3.62

Table 11-a Percentage incidence of epicardial, intramuscular
and endocardial types of the fatty tissue in autopsied

hearts
Type Location Fatty tissue (%)
RVA (n=50 0.50£0.77 7
(n=50) 0+£0.7 ]NS
Epicardial RVO (n=48) 0.47+£0.87 *
LVA (n=50) 0.06%0.43 ] .
RVA (n=50) 0.180.32 ]M .
Intramuscular RVO (n=48) 0.59+0.98 *
LVA (=50 0.0740.20 :' -
RVA (n=50 0.28+0.75 7
(n=50) 0 :' NS
Endocardial RVO (n=48) 0.1040.23 *
LVA (n=50) 0.05+0.12 :INS .
NS : not significant, *: p<0.05, ** . p<0.01
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Table 11-b (LVA) Table 11-b (RVA)
No. | Endocardial | Int-iso. Int-peri. | Epi-iso. Epi-mass. No. | Endocardial | Int-iso. Int-peri. { Epi-iso. Epi-mass.
1 1 1 2 6
2 2 2
3 1 3 2 1
4 4 2 1
5 1 5/ 5
6 1 6 4 3
7 7 2 2 1 1
8 2 1 8 1 2
9 9 2 2
10 10 2
11 1 1 11 1 1
12 1 12 4 4
13 13 4 1 3
14 2 1 14 1 4 1
15 5 15 5 3 1
16 16 3
17 17 6 1
18 18 1 2 1
19 19 1
20 20
21 3 1 21 4
22 1 22 5 4 U
23 23 4
24 24
25 1 25
26 1 26 4 2 2
27 1 1 27 1 1
28 28 3
29 29 5 4 1
30 30
31 1 31 1 4
32 32 1 1
33 33 5 2
34 34 4
35 1 35 1
36 36
37 37
38 38 2 1
39 1 39
40 40
41 41
42 42
43 3 43
44 1 1 44 2 u U
45 1 45 2
46 46
47 1 47 1 7 3
48 1 48 u
49 1 49
50 50

o~
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Table 11-b (RVO)
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RVA : right ventricular apex

RVO : right ventricular outflow

LVA : left ventricular apex

Endocardial : endocardial type

Int-iso : intramuscular type (isolated subtype)
Int-peri : intramuscular type (perivascular subtype)
Epi-iso : epicardial type (isolated subtype)
Epi-mass : epicardial type (massive subtype)

U : too numerous to count
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Table 12 Cell size of the fatty tissue in the autopsied
and hiopsied specimens -

Cell size (mean diameter, um)

cases Type or disease

Epicardial 34.84+ 3.7
Autopsy Intramuscular 29,9+ 3.8
Endocardial 33.7% 5.3
vV T 32.5+15.4
Biopsy HCM 32.1+ 6.0
DCM 25.7+ 3.9

V T : idiopathic ventricular tachycardia including arrhythmogenic right

ventricular dysplasia
HCM

DCM : dilated cardiomyopathy

: hypertrophic cardiomyopathy

Table 13 Incidence of the amounts of fatty tissue in the
subendomyocardial biopsy specimens simulated
on the autopsied hearts

Location

Fatty tissue (%)

Left ventricular apex :
Right ventricular apex :

Right ventricular outflow :

0.22£0.67 ]

1.51+3.20
1.8743.56

*ip<0.05, **:p<0.0L,

NS : not significant

Table 14 Amount of interstitial fibrosis in each site of

the autopsied hearts

Location

Fibrosis (%)

Left ventricular apex :
Right ventricular apex :

Right ventricular outflow :

0.1240.34
:lNS
0.15+0.58 NS
]NS
0.04-:0.08

NS : not significant

BT EZE ISR DI o o, Brocca DEEIZ X
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Table 15 Amount of fatty tissue in the biopsy specimens of three
groups of patients

Disease Location Fatty tissue [Mean] (%)
LVn=17) 0.59x 1.77
HCM(n=42) [1.91% 5.50] - -
RV(m=25) 2.8l 6.89 NS
LV(n=1D 0 -
DCM(n=56) [1.79+ 8.19] *

RV(n=39 2.57+ 9.75 .

* *

LV(n= 4) 12.67+22.27
VT (=39 (6.37+12.60]
RV (n=35) 5.28+ 7.73

L
[

HCM : hypertrophic cardiomyopathy, DCM : dilated cardiomyopathy

LV : left ventricular apex, RV : right ventricular apex

VT . idiopathic ventricular tachycardia including arrhythmogenic right ventricular dysplasia
* T<0.025, **:T<0.005, NS: not significant

Table 16 Amount of fatty tissue in the biopsy specimens in two
groups of patients

Disease Mean age (yrs) Fatty tissue (%)
IVT (n=12) 38.3+ 9.3 12.57+16.71
[RV(n=12), LV(n=0)] } .
ARVD (=27) 39.4£12.9 3.624+ 9.39

[RV(n=23), LV(n=4)]

RV : right ventricle, LV : left ventricle

IVT : idiopathic ventricular tachycardia

ARVD : arrhythmogenic right ventricular dysplasia
*: T<0.025

Table 17 Amount of myocardial fibrosis in biopsy specimens in the
3 groups of patients

Disease Location Fibrosis  [Mean] (%)

LV(n=17 2.02+5.55

HCM(n=42) [1.08+3.79] A -
RV(=25)  0.45£1.70 NS
LV(n=17) 4.024+9.12 -

DCM(n=56) (3.99+8.63] *H
RV(n=39) 3.91+7.61 -
LV(n=4) 0 :

VT (n=39 [6.03+9.17] - -

RV(n=35) 6.728.29

No. 1, 1994

LV : left ventricle, RV : right ventricle

HCM : hypertrophic cardiomyopathy, DCM : dilated cardiomyopathy

VT : idiopathic ventricular tachycardia including arrhythmogenic right ventricular dysplasia
* 0 T<0.025, **:T<0.005, NS: not significant
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Table 18 Amount of myocardial fibrosis in biopsy specimens of 2

groups of patients

Disease Mean age (yrs) RV/LV Fibrosis (%)
IVT =12 38.34 9.3 12/0 4,254 7.00 :I
NS
ARVD (n=27) 39.4%12.9 23/ 4 6.91:+10.16

RV : right ventricle, LV : left ventricle
IVT : idiopathic ventricular tachycardia
ARVD : arrhythmogenic right ventricular dysplasia

NS : not significant
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Fig. 3 Example of the right ventricular endomyocardial biopsy in a
case with HCM (72 y.o., female).
Bizarre myocardial hypertrophy with disorganization and a
fatty tissue are observed (H-E stain, x33).
Fig. 4 Example of the right ventricular endomyocardial biopsy in a
case with DCM (75 y.o., female).
A fatty tissue is observed (H-E stain, x33).
Fig. 5 Example of the right ventricular endomyocardial biopsy in a
case with ARVD (57 y.o., male).
Diffuse fatty tissue infiltration associated with fibrosis is
observed. Fat ceils of large and small sizes can be observed

(H-E stain, x33).
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