2021
A (20-21)

/

Al
o

AT wxAFAE

Cardiomyopathy Education and Research Center




o

il u0 - go T O
X Gu 2 X
o - = -
) o 75 no
— o) .@l <0 o =0
<} 00 KO 160 -
o 0 o i =
+ = N — o
ol —_ = ~N
or <0 <+ o
ny = 7 o o
- U 5y r i
m} ~N  IH = E Bl
i 0y A
Cl - = Ofr
< h:) = ! El
r~ [ ol
o ®Z o F
Ho T 4 o o
= & &2 = W 3
i = N .
iy oF o o b
zo qu W = =<
EC or o o o"
H o H Ny o t
S T or - e BJ
0o m o onr 2
H 72 81 W i o3
oo oo oW 81 A
i o 0 Of WI_ o] ol o o o X0
" < oy 3y DR oM H oo ERLY
o . g1 oF RU U Mo OB o
Mgz Mo Mo T Mo
06 T U X <k 30 Ml D 0 RM
=) Q
K e
A g
[¢)] (]
® c
(] (@]
0 O
()] T
(- wn
o <
3 @
g -
= = — ]
DI S &
1 = o oFJ
m-w. 8 £ o
KR = © O
=or 2 £ =
H —_ .m b (@) _l—l
03D ol a ae]
v E @m = £ X
Az @ 9o
R = L2 » y_n._u
K 8 o 5§ 3
s g <N b= & 3l
= = ol o o 3D
. §  Or e £ W
T Vv X0 T W <
— L_||/|_| — — 0
W & ~ X 3
2y 4 o o ou 10 o
< ol ol no wr A o
ol ¥ F K of jor ok
- « ™ < 0 (e} ™~
o O o o o o O




o
3 d2zasay

ZDRAPMENE 202019 3% 3
2y XI32E U - BAEXE &
FHIg2 010l M2 8l 2=0) Bigt 7

o>
ry

rd o

A R4Z0| Lt HSELAZHE &
ol ‘2| {72 ol AEhHQl 425D
SATHIES 2t £,

AEHOl 4B D SATHIEIS 4B A
2t Elslate 147, HI2E 171030

o)
1

2020 62 30Y 7|2 HEZ2EH X
g2123 T2 X7 2ot (2020.1.1.
20251231

=2 O L—
QPEI= BP0 wstD 9lof Al
ol OiRxte| BPIORE OISR Of24 @
A7HO|CE. ol AfErel 42ZEDRY
THES Y425 7 9 TR0l /Y

X290 L =H=L2 L, CHAEO]

LO L

L
AN S22 T22H0AH stEnt XA

=

HiE] elo| =it
AFE=S IHoF UL

= Y2 o2& Zet 8 Al=0f Ciet ©
=AM E 2ot HERl |dg= I/l
Lo, 25 ZR0ll ter 214 JHd
I oYX 20f CHet CH=20l 2EEES
Soll A012] AL Arsldent =20t 2|2
L0l 210t 2 o= A A
2|0|Ct.

2 xEoI8a o2 X ot

XIS TS| Qs Mol BES Bt

slo|ct

3 A2ZS AIYEOl WHo|Lt Ef T
stofl 8[fl 241 9 OfgPt LHOF X|RAI)
= £X& SR | H20) 425 0
S5 ZTAPID £0| ZcH 2! ool &
WOF BHCE Of213t BES ot TS &
D} REI IS AAE s 2t

04 7| ST S R B e X H Wl 2I9ict

AFEHEO! A A HIES
Al o|Abg A7

2020 8%, AEHHQl 4RZDKAUTMEN X2ck

O[AFY = YUE

L,

0|04, LY MY OJAPE T el 2 Z US4l
Bl A2 =925 AFTHHIO0| 2| JFX

Off TY O[AIEO| =H3t0f 83 17 |
2 18 JH%[BE B30 M 2T BHYAUX|S 2oF MY

- L0
At
ST OlAES "ol U 3|9 Of21 23} B 425 THO| st 017 B - SHA
=S Soi 42500 TSt FR $5S FASD, HHEOR Y Qs R YU Bt
g=of ggsig 0220t ' 211 ojxIZ Bt
3O ATHHOl HDEMIAPMEI EF SEDIRTC| HH 52 Eof Pt
=S 3 0|0, B|YSC| HIBSS YIoh XIS OPIF 4T M7 S 9l m=of
Lot o212 S2UCH D HIH0! 2 XIS 0|0 B A HES £ LHI
CHREAIE]S Tk Tlo|X|ofA 2fel)

\J

ST XM20H OJAFZ S| Y2 l= 2023 3 82X OfLt.

=

0



AN
o

ol
A glof 0l=el 4

2l0f| =

o)
Eft

F

=

[

3

=2

ol M oI
pN|

A
=)

b

i
=

fol M E221 OtRA &=

o
b |22t 0|20f X|X]

=

LICE 2|L2tollM e
X

1

ol
AN
of, e &
=HLE HE?
£3| R2Ltet

=

=
Feot aLch

o

=
[

0[] uH
PN
—

b

3
=

F

pN|
=
clie]
=2

1.
=
8

1SSion

M

1S101I1

\Y/

=7 - W H ol
1jo .LI.DI ol m KU
~T3 o RO ko
R i3 529
5 16d © —p {1 * o 2 —
e & X BT W
o od ) py B2 5¥zuw o
_._._.m_._._ jo I gr © © =]
I o O_ = koo XM ~
W — o K oAy e
z_o]ﬂ/ll_l_ll_ Kb ko ot 8% 5
O mjo T o ~ < KO o |-
~=) bo o = <0 W&
o =5 ol Hoop My 0 o
..FO o= — O_E = = op =g )]
(e} oY) _.._ ._O_u S N ol on = .m_l.._
ﬁ_ﬂa,_ﬁooﬁ MR oW g
& i IH AR )
o TR R — wPmo O
) — - 4 rx
o2 KT R oo © =1 B
s o W Wos o OO
TR R & Mo oo o= o
~N O _lruum. o K RO K
——
B
S <Py
5 2 o]
o No — e T T o U TR
= X S8 otz & LEG D
c N .l_._._ n i 0 - - 5 - . b0 X ° &
—_— < a) = o 3 T o K o
A R “F Epop 5wl E
S S Bwc BT
A XAV BBl B o g o+ 5 K
o R T T
AT ﬁ o N ooy g o R
= 3B NN R o WM
< v~ g oon UF = 1
o oul W = o S
o o o oz - H 5 = 5 = 5
I = ¢ o o 4r_._M e A o
2 = Ko Wo@w o0 &R x uo U Klo 2y
= N O g oo W ke 5 T og oo K
C pasd| T DI o ._..AI .“_-F U._ (NN ) = ﬂ
3 = 3l o o S B s - | B AT
S oo of o o ou FC RI& o o7 ®
g & R mo oo W oo o
=) Ko oo R W o 2oy W E
=§ WEmegx - WA 0E y FoF
= £ 0 o v O o 2 @o 8 = O z 3
4 3o nom ot < W o 0D
o MOROZ o ﬁ__ .Am_ W op wp T G
M3 oo Tomw Moo s oo
X o ® 3 H Ko w ® ul @ b ou E
T ol ol o m_m £
ol o) ol I T HE w
R & 5 KT »
o = r 20 HS -
Ky . r g
© o o oK oHi ®l - Y]
B K RO HooE
B oo 2 oor g w3 3 ® R
RO B FT o - D Eme o ey
Kb oF = B ..o L ﬂm:lﬁmm_u Mooy
oo o I o oaud W Py
Jd g K X g3 rlJ S Ul o UKoz
1 & B _HBD <0 S gt Mo KGR
Koy R W EOEe A <8 Ko | =¢OoraK
w & 2 = ﬁm 5258 3 BT OF i FxH
W oo R ™| S 0Fa < | Boe
2 = ok K =) oD tolm
WO oSom 2 RZqu B o
TmE M = L3hE K .
s [¢] — o <
TR N Y -
= R P L
Bz B mumZ msl /@l
35 Ko & B = z 7=
%_ m%u ) e by okgg Ko<0 <
Mo CH © TUTN IR N ol S ger
1 = @ % __M"._ o MMI <0 &K E| K
U= K& 0< > oK
o To 10 Klo o
R il 4o o S il T
r_ = i
<0 3of Jor .m 20100
7))
3 o X n
ﬂoﬂ ~ J|_ -— o W.m_
oy U Ko = ol <
o X o 1= ; ®COF O
¥ E W@ <0 K 31 o oju 2k
oF MJ = & = X0 LT
U = o T o0 =< S0 X0 ur
O Uk o el MuE O -
o = nf EIE g
@ o ol Klo oF =5
L AR s &
I ko - N / =0 = v
Ho x0 o Y 22 < o+ mﬂmu_
=] = ) H_u @03 = Wﬁo
- o O = | K o 5| gtom
ol B op <0 < IRl _ Ko B o o L
g 20 O o M g RIS e N =Y o
H g & = W oqks 3 T T o3It w0 c5F
- S WS & x gy > T E I RmBly | 29
w20 kUK Ko milx E .- e B XS Y o Ed©
Mmoo o H o ibKod S ] w__T: mmm%EmM oir Nwtm_ﬂ:
L. F ™ O < = == 10 of . Hao I -
5o © = = wAmss g wrimnts P Bmuw
N Jd — L HKrly iyl < O
iy 2 o W wSKz 5 LR S .
e BN & o ol O '
Ko K0 Z o RF 0D & Al B0 EID of o
My <0 I3 3 Ko KOET Ol o IHE 35
5 = @ R et o W R I
0 XOI0FE o™ EK H0

C A
= T

(% = s

3|

kX=X
=0



/2 /01/0k/2|

o2 37| ge

=& Sof ol Hie LYo| E& FT2 302 O

of] Aot

0] S2217| U

E|

L &
a1

Ol 2

Lt
=

21204 sHopstct

=

=

= B0l 0 ARl Flof =9

ofl ¢ oHorst

=]
T_‘_

IXtO|2| tH

2l
Oil Efetet A2l

&

Sol 9l

R EET
g et

U Y

e
O| 2| w@of zopPp g -

Al
=

o] 1Y

FOlY, 70M Ol42 2/3 Ol

X
=kl

Pl W&

ke

MLt RIS =21 Zote ZR2t

2o 2

Metds JEAPI21

S
el

AfALZ 22| 2= Ol R0IC,.

A

=)

Af, A2l glE A

Z10IC. 22| W04l &

e =

FAE: ZoHY, S AEZ0] 2 34 ol OF S42

Al
=B

ol
uy

= 201 &

20l Xt 5FBH0 HATHE

= HEdgol 201

102 2&E01 LY Yy

4040] 441

&
="

IXNGOR L=

O HiZ2

3|
=]

YIS = XPF 2201 9

SEIIX} SHOFRtCt

ol zgol ek 2 B

s3I0t

Do
==

20| =20| Elt 2ol A

Ao gt A2t ~=0]-0[2t0| F

CHAJof| =30 ZICk

Ol EF5101 Bl wdh=

o

[y

Xt 3t

|OI
=2

of

o

= YotH], ol R2|= 120-80mmHgE T

SOt
=g

=
=

8 ZES0] 2t /S

==[e)
=2-

w20l 10

hl(go],

),

=
[S)

), MAAIZA, B, E0tE

120-80mmHg. 2

0l

fol TIE 2|E2 57| EL0I 140 O O|2Lt 0]2b]

=
=d

| =, = 0l2t)

<

|

g

=0| Bl2t

FXF

3|
=

IS 77| H20|C} B OpEo| Yo

L
AY

ZCt Ol= gl

ofFL
[y 310|

=
=

40

A
EE

LIXIOERE, F

B0z

RS Lo 21y Lol 1500 70

el

{0t BH2 =L

&
=]

2ol BloH DY 2

[

=

ot
=g

2101 |

=
—3

o, Xty

OF LY

240[ 200]4f AHO] Lf

£l

=

&:

o=

=
S\

o [
s = 20l £

2 2R 2ts0l A2 | HEol ER0f A

| JR0IL, OfRg 1

A O
=

CHCF

Lo
T

SHAf OfAF

etof| 9|




ol/et/8i/2|

Hypertrophic CMP

Definition

Hypertrophic cardiomyopathy (HCM) is a common genetic
cardiac disease with an estimated prevalence of 0.2% (1:500)
in the general population. HCM is morphologically defined by
the presence of increased left ventricular (LV) wall thickness in
the absence of hemodynamic causes explaining the degree of
increased LV wall thickness such as hypertension or aortic
stenosis. Adults with increased LV wall thickness resulting
from cardiac amyloidosis or glycogen storage disease need to
be excluded from the definition on the basis of clinical history,
physical examinations, laboratory, imaging, and/or genetic
tests. Histopathological feature of HCM includes myocyte
disarray, however, this is not specific to autosomal dominant
HCM and can be reposted in other forms of LV hypertrophy
like Noonan’s syndrome and Freidreich’s ataxia, and even at
the septal junction of LV and right ventricle of normal heart.
Moreover, identification of myocyte disarray in vivo is
challenging, and cannot be practically used in the daily
practice. Genetic definition has also some limitations like
issues of many different kinds of mutation sites and genotype-
phenotype correlations. Therefore, for the clinicians, HCM is
still defined on a morphological basis.

Genetic basis

Genetic studies showed that HCM is caused by dominant
mutations in genes encoding thick (actin) and thin (myosin)
myofilament protein components of the sarcomere.
Pathogenetic mutations causing HCM are transmitted in an
autosomal dominant pattern. Mutations reported include -
myosin heavy chain (MYH7), myosin-binding protein C
(MYBPC3), Troponin T (TNNT2), Troponin | (TNNI3), Troponin
C (TNNC1), a-tropomyosin (TPM1) and so on.

Clinical presentation

1) Sudden death

Ventricular arrhythmia like ventricular fibrillation is known to be
responsible for more than 80% of sudden death in HCM.
Ventricular tachycardia, supraventricular tachycardia, atrial
flutter or fibrillation can precede ventricular fibrillation. HCM
sudden cardiac risk calculator is available at the website,
http://www.doc2do.com/hcm/webHCM.html, and implantable
cardioverter defibrillator should be considered in HCM patients
at high risk for sudden death.

2) Dyspnea

This is the most common symptom that is observed in more
than 90% of HCM patients. An increase in LV filling pressure is
a main pathophysiology resulting from LV diastolic dysfunction.
At the beginning, patients experience dyspnea on exertion, but
with progression of LV diastolic dysfunction, progressive heart
failure symptoms like orthopnea or paroxysmal nocturnal
dyspnea can develop. Heart failure can develop in 10% of
young HCM.

3) Syncope or presyncope
This is a symptom caused by a decrease in stroke volume or
arrhythmia.

4) Angina

Anginal symptom in HCM can develop even in patients without
coronary artery disease. Subendocardial ischemia in LV
hypertrophy can be a potential explanation.

Diagnostic tests

1) Electrocardiogram

ST-T abnormality and LV hypertrophy are the most common
findings on electrocardiogram. Of note, deep negative T wave
inversion is typically shown in apical HCM (Figure 1).

<Figure 1>
Typical electrocardiogram in apical hypertrophic cardiomyopathy

2) Echocardiography

This is the most important diagnostic and prognostic imaging
modality. Echocardiography can demonstrate abnormalities in
anatomy, function, and hemodynamics of the heart. The
typical echocardiographic findings can be summarized as
follows (Figure 2); i) increased LV wall thickness and small LV,

i) LV systolic function is usually normal, but LV diastolic
function is impaired, iii) decreased mitral annular early diastolic
velocity, iv) LV outflow tract dynamic obstruction can be
demonstrated by Doppler examination, v) systolic anterior
motion of mitral valve and associated mitral regurgitation. HCM
can be classified according to the hypertrophic segments. The
prevalence of apical HCM approaches 30% in the East Asian

population <Figure 2>

Typical echocardiographic findings in hypertrophic cardiomyopathy

A. Two dimensional echocardiography

C. Continuous wave Doppler shows dynamic obstruction in the
LV outflow tract ; Dagger shape appearance.

CW Doppler ‘

‘dagger-shape’

<Figure 3>
Classification of HCM (numerical values denotes prevalence)

Apic@l

o“:.\,,\ (o) \

Mid-ventricular

\

@‘:\

Septal

N
Posteroseptal
and/or lateral wall

b
Concentric

Heart. 2001,86{6):709-14

3) Cardiac magnetic resonance (CMR)
CMR is the best imaging modality to investigate myocardial
fibrosis by using delayed enhancement technique (Figure 4).
CMR-based assessment of myocardial fibrosis is expected to
be used for predicting sudden cardiac death risk.

<Figure 4>
A 23-year-old HCM patient showing delayed enhancement on CMR

B. Fuzzy delayed enhancement
at the hypertrophic sites

\

A. Septal hypertrophy

Treatment

The prognosis is known to be generally good, however a
few patients at high risk for sudden patients at high risk for
sudden death should be closely followed.

1) Medical treatment
Beta blockers, Calcium-channel blockers, Disopyramide
(not available in Korea), Amiodarone for arrhythmia

2) Intervention
Percutaneous alcohol septal ablation, Pacemaker insertion

10
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