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Summary

During surgery for untractable ventricular tachycardia, an ultrastructure of cardiac tissue was
obtained from two male patients, 54 and 59 years old. On light microscopy, the histopathology was
compatible with arrhythmogenic right ventricular dysplasia (ARVD). These myocardial samples were
divided into three parts: an island of myocytes (some grouped cardiocytes floating on the fatty layer),
a marginal zone (the parts of the myocardium surrounding the fatty infiltration), and a distant zone
(as a control muscle).

In the island of myocytes and marginal zone, myocardial hypertrophy, variablity of cell diameter,
degenerative changesof myocytes and interstitial fibrosis were more distinct than in the control
zone. In addition, the number and diameter of intrasarcoplasmic lipid droplets detected among inter-
stices of myofibrils also increased in both groups. The variability in number and diameter of the lipid
droplets seemed to have a relation to the pathogenesis of fatty infiltration into the myocardium in
ARVD.

Lipid droplets were also revealed not only in the nuclei of myocytes but in the endothelial cells
of capillaries and small vessels. Internuclear inclusion of the lipid was limited to the island and margin,
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but the lipid droplets in the endothelium spread widely in every zone. These lipid droplets are expected
to have diagnostic value in the histological study of ARVD using endomyocardial biopsy.
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Fig. 1. Light microscopy of an island of cardiocytes floating on the fatty infiltration in

Case 2.

No inflammatory cells are infiltrated among the adipomatous tissue. ie e
Hematoxylin and Eosin staining. Bar: 200 micrometers.
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Fig. 2. Ultrastructure of the myocardium in the marginal zone in Case 1.
Many lipid droplets can be seen not only among the myofibrils but also in the subsarcolemmal

space. Bar: 3 micrometers.
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Fig. 3. A low magnification of intranuclear lipid droplets (A) and high magnification of
A (B).

A: Note the strongly indented and marginated membrane of the nucleus; two arrows indicate
a nucleus. Bar: 5 micrometer.

B: Unit membrane surrounding lipid droplets is not detectable (arrowheads). Bar: 2 micrometer.

& L L LT & D P i

Fig. 4. Lipid droplets (arrows) in the capillary endothelium.
Bar: 1 micrometer.
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Fig. 5. Comparison of numbers of lipid droplet
in the myocytes.

I=island of cardiocytes; M =marginal zone; D=
distant zone.
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Fig. 6. Size of lipid droplets in the myocytes of each group in Case 1.

—292 —



Hoi FHm3FP b LTWBZ L b,
BT LD RWERETIRRL, AERBROLOIC
RBhix, Z0EEIEICHEVWLOLEbh 3.

AFE DIFREALE, 4 EID 2 FEF] & R/ CAEL
KEBofhic, AEFBEAE L HEREZ SbY
7zvwbww?s ARVD o triangle L vwbh 3 3 3
BitharzthambhTnas?., = oLEFERE
REWALIc—F LT, BIHEE, +AhbbLEED
DR OB LR ~DBH#AZ LN 35, 4
Blofkitick v, XEHL2EHRBECEzLT,
SO ICEBMIEEMIC D, DB L B g
IR D RE LR RATHNBEZ LRGN L
ot T0 9 LOFHHIRETE, FEIRE IR
ICHAREIRBFR L ERMOLHRRNICE Y S
<y POEDELREWHEMDED - . (LMFHHR
PIERGTE X RG>0, 7 v = — VDAL,
PARERE. H7 =2 —n7 309 ofEcim
THZ RO TVWS., L LAEORER Tk
BiLE 7 ra—LVoBEIEEShS. £k, i
RERF & BT 2 —nT7 I vb, DIFHBEAIEH
F SRR REIGENESICE L, ZONHICRY
B3I LeHFEATILOTE RV S0LC
5, T OLFHHBRNIETTE OSICRY oxbh
BEREHAL P TEARVDE, JEHEBEL ORI
PIRAEBE A B b B Z LA b, = OLFRIEA O
BV & AE ORRE & o iC 3551 72 BEE AR
SHBEREW.

SEIORI T, 2EFL bic, BEBHEIRWIREO
ZohdZ EDRWLMGRIMEOKA L Bl o
BRI IR 3 A b iz, Z DMl
DN L BRMENRRARANORIREE & b i,
ERLEBROAECRON S Z L3RG Sh
TW30. LA LSRR L 25EH L b, T8
MREZLODHY vFy 56 G BRESZ DR,
ol. BIZZOWE TIREMIZ X324 958
EifEoTabRILE ShTW3 A, SREBIE
L7l fficix, T b= FY 7 o EK - B
R, A HOERR X OBEBALICHED L Sh 2P
RERLZ LD, LT LLZ0REEEMmIC

RTINS E RIVAAE O BRORH

KRBz LixTERY. %7~ ARVD o054
DI, BEXR, EESEBEOBASRIED R
BEMMAH Y, NI ISR S 25 h ik Twl,
FIR IR DR A X B REAEED D % bh 387
EXEWMERMYR S 272 b 00, = DS xR
JRRPMRA U7zl & A e vz L b, 15
HAGSERERBFOALED TRV LIZHAD
NTHY, ZORKIFEDLZALRHTHY,
SBORFEFRThER bRV, 2, NE
MR O REGTG X, SEiC 3B~ 7o SEBRAGHEIfL o fth
I, BoVICk Y AELNBEOHERETE R
TMFREBARICED bz LABESh TV
DHTHY, MORETORETRV. SEIOH
£T, NEMRICEY A E iz ) MBS
IRTWBIFHREEOA >0, Bz
DEMHENRIA Y S —hiCBAREATWS = &
<, pinocytotic vesicle DILARHZLNBZZ &,
Bz, NEMRAOHEOEENBFREL ShTn
BEMMBE DRI HONIZZ L2 b, = O
THRATELES R b O TR, MESD»S
MYRENTZLOTHEAEME DB LD LED
ha. Larl, ZoONKMRAIENRELZORE
FEOEHEMIIHEL »TRL, SBRL2F OB
LEY, BICREVVBETH S LEDbIS.
49], ARVD ojRB @GRtz Fims o
BREEARNETH o 7285, Bl i AR
X DBWN SRTVWBEENZ WL, s
LASETIE Uhl J5 & o@ERASREERZ Y, A=
IR BRI R AT 5 SEFIR S 3 K E,
REPRBLTWBHAE LD R 2L, 2oy
A BRIGERAL D PRE o FREE 72,0 PRS2 B
BT UL REBMNZ EBRLTWS LIXBRST,
HE2WE, ~vF oy vy TEEoTVWELE
AbhD. DR, WNEHREAREIAR LRI
HAohdZ ehn, LHRMMERETCOZ0E
FieES 2 ERShT, FELFAAEOIS Z
LIS D, RECEISWOREE LIWERD
BERN DI I HBRREI RFARTH 5 b0,
BT LS 2BHFIREREZIT 5 b TRANVE

—293 —



=, R, MR, EHh

b, OSSN AEREICE b
KB BRVEE, REBRMZETIHROY
MHEBRIEY. ZORZoLHHROBKALE
A8 PN B PN D IR TR (3B A D R VTR
ThoHI LD, TODEHMERLEFEH, B
R OS> H PSR Hh 5.

#® )

1. ARVD o 2&EflicisnWT, LEFHRO7
+— B A H D x b THIR AR 2 BEAYICKR
ML, BREFERLERETE, avbre—n
DYEREER & it LT, ORI P O JE G o AL
b oML TR Y, »o, ZOHEE
bR EWEMHBD o 7.

2. DMHIRE OB X UM PN IR Y
b, BEALK L L IR & B R
Awbhic. HARHEE L A LBREFRL
BRI OGRS T Wiz, BHLEN
AR OEITE ERH T L Aol

B #

Fontaine & ® ARVD o2 EICEET S
54 %L SO mo B 24T, SBRICERRShI
LDEEHOT7 +—H ZAOUHE, BIREFS, &
RIRL 2y b v — VOEREO 3BETHT, O
B E RET L 7.

BRI L B R T OO ER, K/
RE, T & RFE OBRHMEL H =R I i LTl
ot EURRBRA O, RREO
EETE OBMERED Y 0BiIEL, »o, £
OBRIKEWEMB D o7, Z0ZEND, L
I AR PSRBT & AGE DDA ZE ORRE & o RE
AR X .

BRI & R 0O ORI RR
KB DORGIATE D32 b e s, BWREHTIIEL AL
BRI ol OFFE OBHMAE © N EHIL
LI A A b T, & O NIRRT i
HUNILE IR ST wWicdd, BIREHOOHEIZ
ELE Dbz, Z ORI OMA L Bl E

PELHIRE D EIATE X, AREC BT 5 BEIHIESE S
HESh 5D, K ICEHRILE AN BGHAR A o fE
12, ZhABNGHEBIRRVWESRBZ b, AE
DPABLFERBICTORESNE2FRARER
ThidLEIDLNI.

X #

1) Fontaine GH, Guiraudon G, Frank R, Vedel ],
Grosgogeat Y, Cabrol C, Facquet J: Stimulation
studies and epicardial mapping in ventricular
tachycardia: Study of mechanisms and selection
for surgery. in Reentrant Arrhythmias (ed. by
Kulbertus H), MTP Publ, Lancaster, 1977, p 334

2) Marcus FI, Fontaine GH, Guiraudon G, Frank

R, Laurenceau J, Malergue C, Grosgogeat Y:

Right ventricular dysplasia: A report of 24 adult

cases. Circulation 65: 384-398, 1982

Dungan WT, Garson A, Gillette PC: Arrhyth-

mogenic right ventricular dysplasia: A cause of

ventricular tachycardia in children with apparently

normal hearts. Am Heart J 102: 745-750, 1981

4) Kawamura O, Ohaki Y, Nakatani Y, Misugi K,
Yoshimura H, Kobayashi H, Haraguchi S, Nii-
mura I: Idiopathic right ventricular dilatation:
Special refernce to ‘‘arrhythmogenic right ven-
tricular dysplasia” and analogous lesions. Acta
Pathol Jpn 36: 1693-1705, 1986

5) & FEHE, JNIFEE, =R, nE=, FEN
#eEs, MATE, deRfok, KEEE AEHIE,
JIIF 1= : Arrhythmogenic right ventricular dys-
plasia CREAR% 5 HFERWARE) © 1 #. MRk L
J8%: 32: 533-537, 1984

6) Byl BEAEERORFEMBEBEDO OO
FEEEICOWT. MR 47 237-250, 1972

7) Strain JE, Grose RM, Factor SM, Fisher JD:
Results of endomyocardial biopsy in patients with
spontaneous ventricular tachycardia but without
apparent structural heart disease. Circulation 68:
1171-1181, 1983

8) Eﬂﬂ—ﬁh % Ev EHE;I%EB) %Eﬂ%_‘aﬁy Iﬁj#

B, BUKEEDL, FEE R MET=: FHHELRC

X 2 IEE ot U SR SR AAE D B R R IR D

I 18: 14-23, 1986

Ursell PC, Fenoglio JJ Jr: Structural basis of

ventricular tachycardia. in Ventricular Tachycar-

dia: Mechanism and Management (ed. by Jose-
phson ME), Futura Publ.,, Mount Kisco, New

York, 1982, p 151

Bryant RE, Thomas WA, O’Neal RM: An electron

microscopic study of myocardial ischemia in the

3

~

9

~

10

=

— 294 —



TEENRIRIEA 2= RIEAUE O AR

rat. Circ Res 7: 699-709, 1958 13) Csapo Z, Dusek J, Rona G: Early alterations of
11) Hibbs RG, Ferrans V], Black WC, Weilbaecher the cardiac muscle cells in isoproterenol-induced

DG, Walsh JJ, Burch GE: Alcoholic cardiomyo- necrosis. Arch Path 93: 356-365, 1972

pathy. An electron microscopic study. Am Heart 14) Grigg LE, Jackson D, Vohra JK, Hunt D, Chan

J 69: 766-779, 1965 W: Arrthytmogenic right ventricular dysplasia:
12) Kuhn H, Breithardt G, Knieriem HJ, Loogen F: Clinical, electrophysiological, and pathological

Endomyocardial catheter biopsy in heart disease features. Aust NZ J Med 15: 634-640, 1985

of unknown etiology. in Cardiomyopathy and 15) Sugrue DD, Edwards WD, Olney BA: Histologic

Myocardial Biopsy (ed. by Kaltenbach M, Loogen abnormalities of the left ventricle in a patient

F, Olsen EGJ), Springer, Berlin, Heidelberg, with arrhythmogenic right ventricular dysplasia.

New York, 1978 Heart and Vessels 1: 179-181, 1985

—295 —



