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Final Lecture

Practice and Experience in Cardiovascular Pathology

Toshio NISHIKAWA
Department of Surgical Pathology, Tokyo Women's Medical University

Cardiomyopathy is one of the most important diseases in cardiovascular pathology. It is defined as a disor-

der of the myocardium that is associated with cardiac dysfunction. Endomyocardial biopsy is a useful diagnostic

tool for cardiomyopathy that was first developed in 1962 by Dr. Souji Konno, a professor of cardiovascular sur-

gery at Tokyo Women’s Medical University. Since then, this technique has been used worldwide in clinical

cardiology for recognizing and diagnosing cardiomyopathies, arrhythmias, and other cardiac conditions.

Recently, this procedure was found to be useful for recognizing the rejection phenomena by obtaining a tissue

sample from a transplanted heart. The practical process of a pathological diagnosis and analysis of the endomyo-

cardial biopsy sample is described in this manuscript.

Key Words: cardiovascular pathology, cardiomyopathy, endomyocardial biopsy

ELoIC

BRI B U CREZ IR S b 5 iR B A
ELTIE, ZDERDDDIZOHEREARTSH .
DRI HROR K F ER R ZE DM B, 5 R #5I%,
B #3228 1962 FF I FIZEDT THO TEML
72T, BIECIHEREORED—D & LAt
RTHERITbR TV, LHERO BRI, O
DRIE DR, QIUFIE DEE ST OREE, OUE
SEDOFHOMEE, OLBBESHFICELTCOERE
WMOHUR, ®LEBEZOEHESOHEETH 5.
LHHIE X WHO DY T3 IR E 2 R 3.0
DIRBITH Y, AL UTIRBIRALLGE (dilated
cardiomyopathy : DCM), BEAILOEIE (hypertro-
phic cardiomyopathy : HCM), #ERAELLTE, A%

IRIBEMEAZ LR (arrhythmogenic right ventricu-
lar cardiomyopathy : ARVC) B & O 3EAEE.L %
HERH Y, TOMITHEELHIE (VWb b kML
FHIE) B3 A (Table 1). -LHENMERIT & LT,
Fig. 1IZARZICBIT5.0MERBOHBREZRT
A, B REBIORE, RLTERTIIRAWT L

R L. LHEROEBBIAENHATRG S
{,Fig. 213 DR TH 5. DCM % HCM 3% 245,

ARVC R.0fisk, ¥ v a4 F=Y 2 0% Rhv,
1. KRB OB EE (dilated cardiomyopathy : DCM)
DCM L DO 4 DEEDRER, LEDOIRE &

7oL, WUEHEREREE, LAZEZRTLMHETH 5.

AR T OEPKE CHIRL, MBRENITILOH

ezt - i, Mk i oh s (Fig 3).
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Table 1 Definition and classification of cardiomyopathy from the
Word Health Organization (WHO)/International Society and Fed-
eration of Cardiology (ISFC)

Definition: a disease of the myocardium associated with cardiac dysfunction

Classifications:

- DCM (dilated cardiomyopathy)
- HCM (hypertrophic cardiomyopathy)
- RCM (restrictive cardiomyopathy)

- ARVC (arrhythmogenic right ventricular cardiomyopathy)

+ Unclassified cardiomyopathy
- Specific cardiomyopathy

Others (2%) n=124

eart disease
(17%)

Cardiomybpathy
(17%)

Congenital heart disease
(41%)

eart disease
(13%)

Aortic disease
(10%)
Fig. 1 Breakdown of the autopsy cases with cardio-

vascular diseases at Tokyo Women's Medical Uni-
versity (1999-2003)

Other cardiomyopathies
0,
Amyloidosis (6%)

(1%)
Sarcoidosis —
(4%)

Myocarditis
d (10%) DCM .
(41%)
RCM
(1%)
HCM
(32%)
n = 3,955

Fig. 2 Breakdown of the endomyocardial biopsies for

cardiomyopathy at Tokyo Women's Medical Univer-
sity (1966-2013)
DCM: dilated cardiomyopathy, HCM: hypertrophic
cardiomyopathy, RCM: restrictive cardiomyopathy,
ARVC: arrhythmogenic right ventricular cardiomy-
opathy.

Fig. 3 Histopathological aspect of the endomyocar-
dial biopsy from the right ventricle with dilated car-
diomyopathy. Myocyte degeneration and fibrosis are
observed.

Fig. 4 Histopathological aspect of the endomyocardi-
al biopsy from the right ventricle with myocarditis.
Myocytolysis and lymphocyte infiltration are shown.

Fig. 5 Histopathological aspect of the endomyocar-
dial biopsy from the right ventricle with sarcoidosis.
Epithelioid granuloma with multinucleated giant cell
is observed.

Fig. 6 Histopathology of the endomyocardial biopsy
from the right ventricle with hypertrophic cardio-
myopathy (HCM) and hypertensive cardiomyopathy
(HHD). Myocyte hypertrophy with disorganization is
observed in HCM, and only mild myocyte hypertro-
phy with no disorganization is shown in HHD.

A: HCM (RV biopsy). Hypertrophy (+) and disorga-
nization (+).
B: HHD (RV biopsy). Hypertrophy (%) and disorga-
nization (—).

Fig. 7 Histopathological aspect of the endomyocardi-
al biopsy from the right ventricle with amyloidosis.
Amyloid deposition in the interstitium and vascular
wall is shown.

Fig. 8 Histopathological aspect of the endomyocar-
dial biopsy from the right ventricle with Fabry dis-
ease
A: Light microscopy with hematoxylin-eosin staining
reveals vacuolar degeneration in the cardiomyocyte.
B: Electron microscopy reveals typical lysosomal in-
clusions with a concentric lamellar configuration in
the cytoplasm.

Fig. 11 Histopathological aspect of the right ven-
tricular endomyocardial biopsy from a patient who
underwent heart transplantation. Myocyte necrosis
with lymphocytic infiltration is observed.



OO 22 B L OBBHEO B & 72 4. DCM
EEERNTREEBEE LT OHEDXHITOENES, b
BRTILODHERICEI D) KT G L& LK
FEAA IR & DA M Rl AR 7 & DT R AIA & BT
AHREE 2B (Fig. 4). Zofh, HEHZET L5EE
ELTEIVIAL F=3 2" DB oNb. ZORE
R, RERE, Mh, ) v oSEI R S EERFEL R
THEHEBERTH LD, LEICD LIELIEREY
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AU TMMERRLOHEERELZEL, DCM & &HIA
VBERZEDH D, DEHER TR S & 5128
ERAR & SR E M A A TR L R FEEARD 5
i (Fig. 5) ZWidiEEd 4. vaf F—2 RER
FUA REEVNENTH L. ZOMIHFBEERME O
RO R BE M LHEY 2 £ DCM OB FIE B L 7
D, WITNHEEY R OHERGT RIS TR
L IIBBT 5.
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2. B XELOHEE (hypertrophic cardiomyopathy :
HCM)

DRRZRTOHIESE LTI, HCM OERICE
MEMOHRE, 7Ia4 F=Y R, 777 —¥F,
7V A= ERE, I bI YN TOEER ED
»% (Table 2). HCM iZ.LEEBED EH 2 BE % /R
TIRBT, ERMHICITOEFROEEL LY B>
Z & 234\ (asymmetric septal hypertrophy :
ASH). LIFLIFPEEATHAIA T R bR
SR ERI-RTHBRETFREVALNL. MK
FWE, OERERIER, SERFECH % SRR 2
Ao b (Fig 6). WIMLEMOHIE & OHRIL,
MR B LZE TR OHERPEE TH 5B H0E
TIZIERA B 72 TREAT RSB E R L2 L%
BTHBEY. Lo THLZLHARBERTH A%
BT 5 &, BARELLEIE Tl DA BB IR K, $hkrED
FIAHRONE DR L, & IEHCHE TR D
Hi 723, % 7285585 D A 5 e v T (Fig. 6)
ERINHREIC A, 7304 F—V RIEHRAT
HBHVIICS LI LIZEERALN, LEOVE
ABRBKEZE L THCM &SNP LEIIR 5. FHE
BTROHABKICT Il FOREFALNLE DT
OHERIZ L VBRIV THE (Fig. 7). 777

Table 2 Cardiomyopathies with cardiomegaly

Hypertrophic cardiomyopathy
Hypertensive cardiomyopathy
Amyloidosis

Fabry disease

Glycogen storage disease
Mitochondria cardiomyopathy
Noonan syndrome
Lentiginosis syndrome
Acromegaly

D —RIERERBREBIEDO—2T, EFIHRE
DEERZETHH, & SITORUS TR R AH L

NITRIC GHIDE IN THE HEART

Heart tissue bPentricular blood

nmol/mg protein nmol/ml
30 7 1501 p<a.o1
p<8.81 rre——
20 W 1088;
187 50 1

(] j [
Contral Myocarditis Control Myocarditis
n=5 n=18 n=5 n=18

Fig. 9 Nitric oxide content in the heart tissue and
ventricular blood of rats with myocarditis

SUPEROHIDE LEVELS IN THE HEART

cps
15080 p<6.85
1

588+

Myacarditis

Control
n=5 n=5

Fig. 10 Superoxide levels in the heart of rats with
myocarditis

Table 3 Standardized cardiac biopsy grading using acute cellular rejection
adopted by the International Society for Heart and Lung Transplantation

(ISHLT) in 1990 and 2004

Grading of cellular rejection by endomyocardial biopsy

Grade
0: No rejection

0-4: ISLT-1990
0-3R: ISLT-2004

1A: Focal (perivascular) infiltrate without necrosis (1R)
1B: Diffuse but sparse infiltrate without necrosis (1R)

2: One focus only with aggressive infiltration and/or focal myocyte damage (1R)
3A: Multifocal aggressive infiltrates and/or myocyte damage (2R)

3B: Diffuse inflammatory process with necrosis (3R)

4: Diffuse aggressive infiltrate, edema, hemorrhage with necrosis (3R)




FIKELDGE & AP LELEANH A0, 0
BEGOHERICEY, LHMilaoERERE (Fig
8A), BHTIIEIK - I Y HOREWI LM
faPicEEd b (Fig. 8B) ERIAWEEIC 2 A, AIE
TIREBERMAREIC L D RENMTbh S, ZOff,
Fa—rUEREYRI Fa Y B 7LOEEYTD
DEAXEZZELTHCM EENPLEL 2B, Fh
FROHERICE D, & ICEBEGIEMMT R %
IR D TERD R 5.

3. DEBRICHBITBOHBEENDER

DCM O TEIEBIIH T 0fxiE, 74
2% EORRIC X DO, BIENEURE
T, DABRREREET D, LHRIIBIT D08
HBBEDOA D= AL E LT, 74 NVAIZEBERE
RIER NK MBEHSED N —7 4 ) VIZX BgER Y
BHILENTWEHRY, LI LIFEHICbr>TWS
RTiEw., bhibhid¥ A +#4 ¥ (TNFa,
IL-1B, IL6 %2 &) AL CoOMBmEL LT, —&
ILERRENCRET A7) =5 VA NVORBEIE
BL, BERET->CTHELE. ZOKE, O
KOO OLERNOMBH CII—BILEZOE
MBI L TWBZ EMbhro??(Fig. 9). X512,
DT O—BIL B R A REE D mRNA £l -
THhDLE, LHRETHEMLTWDE I EBDRD,
IR ST T D A BREER OB AN LA TRE
BiX N, in situ hybridization 12 & b, SRERET
BaPEIl % o 728 ALIC— B L € mRNA O FBAHE IR
LCTWAZ DL 7229, F 72, LR OLRFE
# T superoxide 2SBEI L TW 5 Z & AN EEH & 7z
(Fig. 10). N HDORENS, LHRIIBIT 508
MR I —BILB RS G L Tnb 2 EHTRE
N, ZoO¥NE & HIiT superoxide D LH DAL,
DHIREAN OB AR S iz,

4, LIEREKE

DB 1967 £ 7 7 ) H A E O N —
F— FELAD TIT - TSR, BAETIEE R
TEBEND X horz. BHEBZIEENSE b
FZar ba— VT EDILHERPUEE 2o
TWwWhb. EOEMIL, OEERISOIEBIN R
TRIEMSUS % EREICEHMET 2 2 AL WA ST
BB, LAERIT X B IR RGO B I A
EE DA S ISHLT) WX Y HESRTHEY
(Table 3), 1990 “E D %E Tid Grade 0 5 4 FT
2004 EEDWETIE, 0, 1R, 2R, SR &L oTW A
A, ERARBNGHMRH EREZE D o TR WY,

THERZ5.

13

Z O ERIEIIH o TREBRI R S WHEF D
P 5. Fig 11 3MIBMEEMRG O Grade 2 (IR)
DHITH 5. & OHMBLIEFEM S DA B (BT
PRBEEIEAE) 3 D, & DRSS OHEIITEFE D
BB OMITRAEF ORIEHBRRE I IH I DY,
BbhJIZ

DHEQR KGR, ZH, BROERIDIFL
WHDHBH L, ZORTHHEZUNE, ZWORKHE
JE, WL TFHROAEE, WRFTHOWELR LT L
TEELRZREZRILTWD, OHEICRES TRHE
PHETIChlzoTiE, BICHEMRERZT CIR
%<, MOMAR R MRE R &2 RARICHRE L
)R TRETHIENBETCHLLEZLND.
w®#®IZ, ROBMTHD, RFEEIGHFETHFE
RHEEA, HRES NI TEE SREREE
TEERZBFAR S CHIE  BOF#E %4, KE Wiscon-
sin KR H2: Professor Gilbert, [ Stanford K%
JLMERIR P2 Professor Billingham (CEHOBEZ R L
(2014. 3.1, MEREGRSHEE)
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