Histopathological Substrate of Non-ischemic
Ventricular Tachycardias —A Study using
Surgical Biopsy Specimens
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apex ; RVD, diaphragmatic aspect of the right ventricle; RVIT, right ventricular inflow
tract; RVOT, right ventricular outflow tract; VT, ventricular tachycardia
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Tablel. Clinical profile of patients with non-ischemic ventricular tachycardias

Age During tachycardia ) o
Case Sex* Site of VT origin®
year QRS form®* QRS axis Rate(/m)
1 13 M LBBB 85° 140 RVOT
2 38 M LBBB 92° 180 RVOT
3 31 M LBBB — 45° 180 RVA
LBBB 85° 150 RVOT
4 13 M RBBB — 46° 180 LVPB
5 15 M LBBB — 48° 160 RVA
LBBB — 64" 170 RVD
LBBB 115° 200 RVOT
RBBB — 75° 220 LVA
6 33 M REBBB —125° 140 LVA
7 10 M REBB — 78° 160 LVA
8 35 M LBBB 95° 170 RVOT
9 29 M LBBB — 80° 160 RVA
LBBB 85° 220 RVOT
10 9 M RBBB —120° 170 LVA
11 44 F LBBB 90" 176 RVOT
12 39 F LBBB 90° 200 RVOT
13 60 F RBBB —120° 230 LVPB
14 41 M LBBB 60° 190 RVOT
15 22 M RBBB — 90° 133 LVA
16 59 M RBBB 150° 190 LVL
17 33 M LBBB 75° 230 RVOT
18 31 F LBBB 30° 220 RVOT
19 31 M RBBB - 90° 188 LVA
20 47 M LBBB 80° 188 RVIT
21 57 M LBBB 80° 125 RVOT

+ M, male; F, female; ® LBBB, left bundle branch block; RBBB, right bundle branch
block: ¢ LVA, left ventricular apex; LVL, left ventricular lateral wall; LVPB, left
ventricular posterobasal wall; RVA, right ventricular apex; RVD, diaphragmatic aspect
of right ventricle; RVIT, right ventricular inflow tract; RVOT, right ventricular outflow

tract; VT, ventricular tachycardia.

Table 2. Pathological findings in 21 cases of
non-ischemic ventricular tachycardias
Focal myocarditis 2
Extensive myocarditis 13
(1) adiposis dominant ®
(I) fibrosis dominant €]
Arrhythmogenic right ventricular dysplasia 5

Fibroma
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Fig.1. Relation between arrhythmogenic patho-
logical findings and thier locations. Focal
myocarditis, @ ; Mpyocarditis type I (adiposis
dominant), © ; Myocarditis type Il (fibrosis
dominant), @ ; Fibroma, % ; Arrhythmogenic
right ventricular dysplasia, .
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Fxg 2 Photomlcrograph of chromc focal myo-
carditis, case 1.: A small fibrotic area (2mm
in diameter) situated in the center of the
specimen, contains scattered lymphocytes and
histiocytes infiltration, many fibroblasts and
fibocytes with proliferation of fine collagen
fibers and small vessels. (hematoxylin-eosin
stain, X40).

Fig.3. Macroscopic view of the resected specimen from RVOT (laft), case 21.: Arrow (D) shows an
ectopic muscle band of 8mm in diameter. Stay suture (%) shows proven earliest excitation site by
epicardial mapping. Photomicrograph of the base of the ectopic muscle band (right). Chronic focal
myocarditis and hypertrophied and disarranged myocytes around the focus are noticed.
(hematoxylin-eosin stain, X 40).
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Fig.4. Photomicrographs of myocarditis type I, case 8 (top left), case 11 (top right), case 17 (bottom

left) and case 18 (bottom right): Epicardium is shown top-side. Fatty infiltration or adiposis
appears to have started from the epicardial side and arrangement of survived myocytes is
moth-eaten, lace work-like and of rough reticular shape. (hematoxylin-eosin stain, X 20).

Fig.5. Photomicrograph of myocarditis typeI,
case 8.: Focal lymphocyte infiltration is
observed in the interstitial fatty tissue, and
interruption and disarrangement of myocyte
linings are also noticed. (hematoxylin-eosin
stain, X200).
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Fig. 6. Photomicrographs of myocarditis type II, case 6 (top left), case 7 (top rlght) case 10 (bottom
left) and case 15 (bottom right): Endocardium is shown top-side. Scattered focal subendocardial
fibrosis shows irregular shape and extends to both thickend endocardium and interstial space deep

in the myocardium.
(hematoxylin-eosin stain, X 40).

The fibrosis seems edematous and containing fine collagen fibers.
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Fig.7. Photomicrograph of myocarditis type
11, case 7.: Lymphocytes infiltration, prolife-
ration of fibroblasts and fibrocytes increased
collagen fibers, degenerated disappearing
myocytes and interrupted myocytes linings are
noticed. (hematoxylin-eosin stain, X200).

Fig.8. Photomicrograph of arrhythmogenic
right ventricular dysplasia (ARVD), case 3.:
Epicardium is shown top-side. Abundant
adipose tissue occupies completely the outer
layer and incompletely the median layer of
the right ventricular myocardium. The
subendocardial myocytes are well preserved
and have a few connections with islets of the
median layer myocytes which have also side
connections making a multilayer structure.
Fibroelastic thickenings of the epicardium and
the endocardium are observed. No inflamm-
atory cell infiltration is found. (elastica-van
Gieson’s stain, X20).
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Fig.9. Photomicrograph of ARVD, case 3.:
Small coronary artery branches in the adipose
tissue of the outer layer of right ventricular
myocardium show marked hyperplasia and
hypertrophy of the medial smooth muscles
which make luminal narrowing in some
locations. (elastica-von Gieson’s stain, X100).

Fig. 10. Photomicrograph of atypical ARVD,
case 12.: Epicardium is show top-side. Adi-
pose tissue occupies almost 1/3 of the outer
layer myocardium and separates myocyte-
layers with long chain formation in the
median layer. (hematoxylin-eosin stain, X20).
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Fig.11. Photomicrograph of fibroma in the
myocardium, case 4.: The fibroma tissue
infiltrates into the myocardium around the
tumor. (azan stain, X40).
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Abstract

In spite of recent advances in the clinical approache to non-ischemic ventricular
tachycardia (VT) using sophisticated electrophysiological techniques and newly developed
antiarrhythmic drugs, pathological changes in this life-threatening condition, have remained
unattainable. The object of this study is to clarify the histopathological findings in
surgically resected specimens from patients with VT, the origen of which was identified by
modern eclectrophysiological techniques. Twenty-one patients with drug-resistant
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non-ischemic VT, were divided into two groups, 19 with re-entrant circuit type VT and 2
with ectopic automaty type VT. The 17 males and 4 females ranged in age from 9 to 60
years with a mean average of 33 years. The surgically resected specimens with a stay
suture as the VT focus in some cases, were fixed with 10% buffered formalin solution,
embedded into paraffin and serially cut at 74 in thickness. Each of the 10 slices was
stained by hematoxylin-eosin, azan and elastica-van Gieson’s methods alternately.
Light-microscopic observation revealed pathological diagnoses of the VT focus as follows:
15 cases of myocarditis, 5 of arrythmogenic right ventricular dysplasia (ARVD) and 1 of
myocardial fibroma. The cases of myocarditis were further sub-divided into three groups;
(D6 cases with abundant adipose tissue infiltrating from the epicardial side of the (mainly)
right ventricle, interruption and dispersion of myocyte linings, moth-eaten-type loss of
myocytes, lace-work-like or reticular myocytes arrangement, as well as lymphocytes
infiltration ; @7 cases with subendocardial extension of {ibrosis of the (mainly) left
ventricle, interruption and plexiform disarrangement of the myocytes and scattered
inflammatory cell filtration; @2 with small focal myocarditic lesions one of which was
situated at the right ventricular outflow tract and another at the root of an ectopic muscle
band in the right ventricle. The ARVD cases showed a separation of the subendocardial
myocardium from the myocyte islets or sheets of the median layer, by increased adipose
tissue with a few connections in between and a specitic type of medial hypertrophy in the
small arteries. The fibroma case had interrupions and a disarrangement of myocyte-linings
around the tumor. The common histological feature corresponding to VT was a particular
myocardial structure composed of multiple irregular interruptions of the myocyte-linings
which made a labyrinth, comparable with an electrical re-entry circuit. The style of
adipose tissue and myocytes layers of the ARVD would be responsible for both VT focus
and ventricular delayed potential. A focal myocyte hypertrophy and disarrangement might
be a center for an ectopic automatism center.



