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+ Several areas on skin of arms,
legs, and chest are cleaned and
shaved, and small patches i.e
electrodes are attached to these
areas.

+ The patches are connected by
wires to the ECG machine

+ The heart's electrical signals
are printed into wavy lines on
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Echocardiography

 Itis the diagnostic
procedure which uses
ultrasound
waves(fq>20000 Hz) to
produce 2D or 3D image
slices of the heart
muscle.

+ It determines size, shape, : _ il
movement of valves and e
heart chambers and flow
of blood through the
heart.

ngn
ventricle

Procedure

Doppler echocardiography:

Heart valve defect

Waves reflected from RBCs have
different frequency than that of
transmitted waves,
Determines direction and
velocity of blood flow.
Assessment of
Cardiac valve areas and function
Abnormal communications
between the left and right side of
the heart
Valvular regurgitation
Calculation of the cardiac output
and ejection fraction.
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Cardiac

Angiography or arteriography is
a medical imaging technique used to
visualize the lumen of the blood
vessels [ arteries, veins] and the heart
chambers.

This is traditionally done by inserting
a catheter followed by injecting a
radio-opaque contrast agent[dye
which absorbs the x-rays] into the
blood vessel and imaging using a
camera and X-ray based techniques
such as fluoroscopy.
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= The mitral valve connects the left atrium

(LA) and the left ventricle (LV)- ML [l &JW

= The mitral valve opens during diastole to
allow the blood flow from the LA to the

L. a5 o9d Oygl oy LVl o3 as el Al Jeasw o

During ventricular systole, the mitral

::Ievi:losesand prevents backflow to L_i’,‘ )f‘ ‘;9 u))..i» ]) v ).J.m.) J_,]o 4 UP - f)l_, 65J_,> LJ‘)'“'“'A
a0 ol o, Sles jo a5 ‘53.[!& oleitle o b asy o pl o ‘_,’J"L»)Ls

The mitral apparatus is composed of

1. the left atrial wall
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Anatomy: Mitral valve leaflets ) oo o
@ a5 Wyl 999 POSt 5 ANt & 60 4o a4 : Leaflets

Harken'et'al have'described the'mitral'valve'asa ‘ . “ H
continuous  veil inserted around the ‘5)){'"[) = 4 chordae tendmeae =5

circumference of the mitral orifice.[2]
The free edges of the leaflets have several
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indentations. . = . . =. .
Two of these indentations, the anterolateral and Sl dmgn 45,0 L Sl ot pln )3 LV 9 LA o
posteromedial commissures, divide the leaflets ) .. ; . .
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by the insertions of the commissural chordae caeay 8 Il ced ] e cdad cpl USG9 0 Ses ol
tendineae into the leaflets.

» Inflammatory, degenerative, or infectious diseases ELJINELOWE 2 sl as, Chordae tendineae

can result in perforation or poor coaptation of
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1. Maintenance of systemic pressure by
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Grade Definition Valve Anatomy Valve Hemodynamics* Associated Cardiac Findings | Symptoms
A Atnsk of MR o Normal valve leaflets, chords, | @ No MR jet or small central jet | o Normal or mildly dilated LV | o Symptoms due to coronat
and annulus in a patient with area <20% LA on Doppler size with fixed (infarction) or ischemia or HF may be
coronary disease or o Small vena contracta <030 cm inducible (ischemia) regional present that respond to
cardiomyopathy wall motion abnommalities revascularization and
o Primary myocardial disease appropriate medical
with LV dilation and systolic therapy
dysfunction
B Progressive MR | » Regional wall motion o ERO<0.20 c’t o Regional wall motion o Symptoms due to coronar
abnormalities with mild o Regurgitant volume <30 mL abnormalities with reduced LV ischemia or HF may be
tethering of mitral Jeaflet o Regurgitant fraction <30% systolic finction present that respond to
o Armular dilation with mild loss e LV dilation and systolic revascularization and
of central coaptation of the dysfunction due to primary appropriate medical
mitral leaflets myocardial disease therapy
C Asymptomatic * Regional wall motion o FRO020cm' o Regional wall motion e Symptoms due to coronar
severe MR abnormalities and'or LV o Regurgitant volume >30 mL abpormalities with reduced LV | ischemia or HF may be
dilation with severe tethering of | o Regurgitant fraction >50% systolic function present that respond to
mitral leaflet o LV dilation and systolic revascularization and
o Amnular dilation with severe dysfunction due to primary appropriate medical
loss of central coaptation of the myocardial disease therapy
mitral Jeaflets
D Symptomatic ¢ Regional wall motion s ERO>020car'f ¢ Regional wall motion o HF symptoms due to MR
severe MR abnormalities and'or LV o Regurgitant volume >30 mL abnormalities with reduced LV persist even after
dilation with severe tethering of | o Regurgitant fraction >50% systolic function revascularization and
mitral leaflet o LV dilation and systolic optimization of medical
o Annular dilation with severe dysfunction due to primary therapy
loss of central coaptation of the N myocardial disease o Decreased exercise
mitral Jeaflets tolerance
o Exertional dyspnea

echanical

' Bileaflet (St Jude)(A)
* Single tilting disc (Medtronic Hall)(B)
* Caged-ball (Starr-Edwards) (C)

ologic
’ Stented

* Porcine xenograft (Medtronic

Mosaic) (D)

* Pericardial xenograft (Carpentier-
Edwards Magna) (E)

' Stentless

* Porcine xenograft (Medronic

Freestyle) (F)

SSurface of
Coaptation

* Pericardial xenograft
* Homograft (allograft)

' Percutaneous

= Expanded over a balloon
(Edwards Sapiens) (G)

* Self-expandable (Core Valve)
H
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Table 433.3 . COMMON CAUSES OF MYOCARDITIS
IMMUNE-MEDIATED

INFECTIOUS
Adenovirus
Parvovrus
Viral Coxsackievirus

Hepatitis C virus
Human immunodeficiency

Idiopathic
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Churg-Strauss syndrome
Inflammatory bowel disease
Giant cell myocarditis
Diabetes mellitus

i Autoantigens Sarcoidosis
T Systemic lupus
g;o.;)actena erythematosus
Bacterial A P ?coccw SPP- Thyrotoxicosis
it soiad Takayasu arteritis
Treponema pallidum
Aspergillus
Candida Wegener granulomatosis
Fungal | Coccidioides Sulfonamides
halosporin
Gplocoocus Hypersensitity Cgp apspon '
Histoplasma Diuretics
Protozoal Trypanosoma cruzi Tricyclic antidepressants
Schistosomiasis Dobutamine
Parasitic

Larva migrans

Data from Feldman AM, McNamara D: Myocarditis, N Engl J Med 343.1386-1398, 2000; Magnani JW, Dec GW. |

treatment, Circulation 113:876-990, 2006

ToXIC

Anthracyclines
Cocaine
Interleukin-2
Ethanol

Heavy metals
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viral

Infectious
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Bacterial
Fungal
Protozoal
Parasitic

immune-mediated
Auto antigens
Hypersensitivity

toxic
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/\ thraugh mitralvahe muscle sub-aortic stenosis .
i [= mitral regurgitstion)  ypertrophic obstructive o
cardiomyopathy
Mitral valve pensses Epidemiolo
Miteal valve “ Bainst septu P gy

causing obstrucion sl iy, b Ll axsls 500 3 SS90 E gt -
b biood Row a ol gse5 MRI 5 Gene coding Jie wos apseis

in normal
position

o D) JLA.AS))J &).é 200 o A&' Sgd>

Cavity S','nstolic anterior
Asymmetric septal ASH  reduced ASH mation of the Ngd oo Mo 031l S 4 Lo ,i5 )5 9 950 -
hypertiaphy (ASH) in size mitral valve (SAM) 5 106 o (S, 0l ulii ols )5S 0 (g lens Eomh _
D18 65V gands la uly 4o casl HCM 51 Lols g45 a5 apical HCM g ol YL LT 5 sl ol « 0008 sbsg)
Pathophysiology of HCM
5 aissle HCM (55050528550 )0 ¢ )lae punilSe iy
(LV outflow obstruction in HCM) > ;b 25,5 Sslils slow] 1
(Diastolic Dysfunction) Jgobs s ,Slee oz 2




o o)l 5

sl Jlog iy 50 Iy (solid od Jg asdl mals LV CAVILY 5 ol (g5l iy (s poiems e Caoms pigds 5

Pom oo 4y e golad & g 00l Slisls jsb 4y o yhay 29,5 Sladl jlao a5 wes e lid 1) (gl (sl Cons gl o
Sl ol po s 4z jo Hlejen olu)l @ e o Hlay (29,5 )0 slawdl bl es g il 08 ST S >

SAM (Systolic Anterior Motion of the mitral valve)

D9 oo ol VeNturi-effect alaly «

Venturi effect Flow velociy Flow velocy

Flow velocity
_ [ 2p-P)
\ pL(A 1A =1]

LV outflow obstruction in HCM
il 5 8)lge Jold a5 8 lo lee co o Sl olod]
s Sl las sl U

o Sl Gloy b Yl .

myocardial valve stress ;3! .
Ot a5 ol .
forward cardiac output o

Diastolic Dysfunction

5 CONLraction awgp, (090 pyide Jol> 993 § 053 oo 4> HCM Jl>s ks aoye 80 5 sy Jgiwbs o Slee Lz
JLo 45 6905 B9y yows il 4 e Jeiwbos loy (o 5 j0 PSS S)le 409l o el il (S5 4 s ol relaxation
D5 (50 el (S5 o

:é)lS,._yo ‘;o.imil

Eonds 9 Camss zykae 0L oyLlews cpl 0 59,5 Gg,e S L atherosclerosis a5 Ji> ,o «uw HCM (g55)5 548550 10 7 e pom il
poe pohien o (o axgi JU (B9 mle ahauly 4 95 Ggre g Lid Cod eld oud sliiny &5 ole el oy (nl Lol
ol g (35,0l b el ANQIOGENESIS

:
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Mechanism of mitral regurgitationin HOCM Coonns 9ol 43 0055 oo oanline |, MUSClE DIiAQE ssoy pgas ol 4o
LAD Ll coond as o)Ll conds ools las Lald b oS cend conl

. . MR L anlio j0) 2 BB b 4 Jsiews by ;0 LAD el o)l

6595 Sy 09> ST 4 e 9 005 Ty (Rl (G Ceons pga

D9 (50

gmriore e gl
e sy 2 booe oS ol HCM (590525850 50 25ke p)lez panilSe

Sl g a2l (o BT Jgtams Loy 50 Iy (elad S plad ey g, 25 >

S5y yorie 93wl g Cenl > ol > S D b el ]

Multiple factors may contribute : 1. Distorted pap muscle 2.ASH and SAM 3. Intrinsic T ol R P sTI T ©

abnormalities of MV 4. MVPS 5. VPDs mediated 6.End Stage DCM. . . . . ..
09 oo HOM Jlars ey 50 anygi)) g (mllad i

Image credit http://circ.ahajournals.org/content/116/2/207 www.drsvenkatesan.co.in

Q - Troponin C (TNNC1) oW HCM s |Ix Loyboolaz; 0 a5 ol pudlSeo
() y’):‘);i:-cbinding ° a-Tropomyosin (TMP1) " Troponin | (TNNI3) Troponin T (TNNT) C)JGA J J )M ‘5, ? )2 ‘5’ N
g % papillary muscle s s 1

W (MyBrC3)

TR\ v
SOSN ASH & SAM  (Asymmetrical  septal 2
Hypertrophy & systolic anterior motion of mitral valve)

T R e Wi L 3
dliee slo &d sy 4

s sls extra systole ;I .z MR 5
End stage dilated cardiomyopathy 6

Microscopy
23 3)lse s HCM sl )les 55 (558w ,Sm slo aidly ot
o

Myocyte hypertrophy 1
Myocardial fiber disarray 2

Interstitial and perivascular fibrosis 3
Intimal and medial hypertrophy in intramural 4
arteries

o sl g diastolic dysfunction a e ol s opl

D98 o 8, gua Sl 3 g b ildaS zalS 5 e relaxation

Genetic basis of HCM
25 Oselize b e poisil (T &)l g 000 (K235 e HCM (g Lo
¢ Myosin binding protein C 4 B-myosin heavy chain

Genetic Basis
Massive left ventricular
Autosomal dominant A, [ N hypertrophy, mainly
trait p E 4 confined to the septum
Mutations usually in
B-myosin heavy chain,
Myosin binding proteinC
and cardiac troponin T.

>450 mutations in 13 . - g ~1‘ NN Histopathology showing
cardiac sarcomere & $ AN \ significant myofiber
myofilament-related = TR NN disarray and interstitial
genes identified - e N Ny fibrosis

Cell Research. 2003;13(1):10

al. ] Cardiovasc Electrophysiol. 19(1): Jan 2008.

10




Azi 3Ll o8 la yesS Lo 4o Sl o a5 Sgamlige oo cuizen o CArdiac troponin T

Molecular Substrate of HCM

Strongest evidence of pathogenicity
Thick filament

1. B-Myosin heavy chain MYH7
2. Regulatory myosin light chain myL2
3. Essential myosin light chain MYL3
Thin filament
4. Cardiac troponin T TNNT2
5. Cardiac troponin | TNNI3
6. Cardiac troponin C TNNC1
7. a-Tropomyosin TPM1
8. o-Cardiac actin ACTC

Intermediate filament
9. Cardiac myosin-binding protein C MYBPC3
Z-disc
10. a-Actinin2 ACTN2
11. Myozenin2 MYOz2

Lesser evidence of pathogenicity
Thick filament

12. a-Myosin heavy chain MYH6

13. Titin TN
Z-disc

14. Muscle LIM protein CSRP3

15. Telethonin TCAP

16. Vinculin/metavinculin VvCL
Calcium handling

17. Cal sequestrin CASQ2

18. Junctophillin 2 JPH2

No mutation
(50%)

heavy chain(15%

Others (5%)
troponin |
o-Actinin2
o-Actin
myozenin2
myosin light chains

) 50%

Troponin T (7%)

o-Tropomyosin (7%)

Clinical presentation of HCM
el 250,00 ol HCM jo b @l pallss

S 3d Codlad (ol dgame *

chest pain o

as"b gs‘.L“’)L; i

Pre-syncope & syncope .

L cs"':'-'.)| 9 “-"13 o ®

sudden) L5 SLSL S, .

(cardiac death

Clinical manifestation

L oasis ol 0 HCM olles s sves
adyle saas LS oDe b aiis cadle 9
sl oS ol boee Wil jasets
bt ECG L sadl o ksl familial
ools LAl sy (Suned anlee 3 bWl
g (0

Heart Failure

e oo lid oidled i (K5 S 4 1) 095 a5 cl (B Sl )b b 4l o iels ls cdle HCM ()l Lo 5o
s 2l 6 a8l il ) 50 PND 5 a5 ) acl

Gz Ohr oo o sl dadls 4 e Gl 5l e ol 7,15 DS

Jlyes 2lo)b

Qe e ¢, bl e End stage dilated cardiomyopathy g s, g was 5,5 ,0 45 SlaS o Jgiacw 8,Skee D5

el Jloy Ldl JUs, 01 6 59,5 Ggye a5 Sl 10 (pl g 3giue 00ys HCM jl>s o) lews 0o ,0 30 90> o s Chest pain
A e o s 13E (0,95 alanly d Ll aiew 9,0 45 Wigd o ST slo 0,8 s HCM (yl)lews ol 51 (s0lams

aeo e ¢, Myocyte Disarray g sl iol;3 LV mass LVH Js & HCM s )l ylas 10 Y9y 9,500 ol

5o ke a5 8,00 (oamie sla cde ) gun o, ST SialS as (o g Slepes Lnals

vasodilator reserve  als

myocardial bridging

Jebo slal s Intramural 54, cOmpression

325 B9 Soler

3B 5ee 0

B sle S s atels (ials

A w N R

CP

o UM LN P

Arrhythmia

Ao i |y Ll oM g dmas i | LT (b cumig a5 cwsl HCM oo o les jo ool o inls Atrial fibrillation
Al oo ol @ e ol o 6,508 e em,] dNON-sustained VT G sustained VT ¢4 ;| Ventricular tachycardia

Syncope
el HCM il o (ol (s a8l 1,35 (5 Lbgm DS L GosSin

Al Pre-syncope Ll ;Koo /.20 g aiysl (o ol a1, 095 €PIS0de o JBlas Ll oo ,0 20 515 a5 5 j5b
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Abnormal carotid pulse ol e s o el

Atrial fibrillation .

AV block) olas Sl .

S0 dlyperinetic prlsets \ln'ﬂ'\ A (e ok 29,5 slaush) LVOT Obstruction .
@ B: bifid pulse ) et Sl e 52 0,8 500 (oS *
|m‘\\ g LVend &b Ju 30 55 e a5 SlS >

& C: bifid pulse characteristic of ITHSS A non- 5 cal ail, als Ll diastolic volume
N~ G panias i) aiels 72 jyiile ,dsa osUstained VT

&R D: hypokinetic pulse = Do Oy ,Se sla EPISOE Lo a5 wiiwn
R E: pulsus parvus et tardus R, B Iy 095 a5 3 @;:Jicfrli CS:S(;(;:B?ICCD{:\?ZT:C(;ce:gz
(aortic stenosis) \//\\ L emoe ol ol £oyd 5l el S b o Fye JSE @
Indeterminate LVH 3¢5 a5 Abl HCM Slows SO b el ol conl S

Possible HCM™ (8%)

s o, VELVT Jlis o

Normal heart

(876 a5 el Slgz 55555 03 T 50 azily o 2els HCM >

S (oo D98 SLSL Hob o
Physical examination
HCM )L?o Ql)Lo.:.e GKJ)J aslao 5o

Othert (4%)
CHD (1%)
WPW (2%)

BAlssaiGH 5 oligS UP Stroke a5 s sb 4 s DIfid wsg,l5 Las -

(2%) Coron?ry
AS (2%) A7) sl Ysb Jeiarw €jection

Aortic rupture
(83%)

CAD (3%)

Tunneled LAD
(3%)

5 MVP (3%) I(Zu;shannelopathles Dgls (56 0l

Murmur
« radiation s, left lower sternal border ,s § =l medium pitch crescendo-decrescendo Yeoxs HCM Jgivns Jége

W5l atw o A LT JVP o -

cwltriple t double LT apical impulse -
Myocarditis (6%) _ .
ARVC (4%) 3,18 3929 gl jo a8 SHaSmle abuly 4 Jgore j5b @ S4 -

Distinguishing the murmur of HOCM and aortic stenosis 09 (0 04l (ol
. P ool aS oo yelo o -
The murmur of HOCM after Valsalva/standing HOCM after rapid T S
o HOCH squatting ale WS gy 2als preload asbs .
. 52 S 52 51 B2 sl g cas ookl L Valsalva gile
| i I i | | S
l l ! siile Wiy I il preload aslis .
: o Lialidl S ooz hand grip b oo asslos
The murmur of AS AS after Valsalva/standing AS after rapid M= o Sy o P L 0o eaileoz
, sguatting A e
51 SI Sl 5 Sl d
3 N2 o e .
i | ' Sl amis lp gl ol -
| | I D9 oo ooliul & g3l gl azy 0 S 5 HCM
I I I

== Aortic Valve (A2)
== Pylmonic Valve (P2)
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Dynamic murmur of HOCM ECG
sl orb 12 ECG sita HCM >0 a5 (601,31 790 51 s o -
® Smaller LV volume brings septum closer to s i Caadle (ygy 2 45 83l ol Sy Jeald 175 sg0 -

anterior MV leaflet: more obstruction and ’ i . i . i .
louder murmur. il als gl ot ECG o ool
aidl, jl33 QRS 5y IS w ECG o by 895 la L LVH -

R TR C i o T | [ateral precordial slsod ;s giant T inversion L ST-T wl o
from anterior MV leaflet: less obstruction and L .
SO Bt UL, el oleesl 8 myocardial infarction b a5 a>45 8 Septal Q wave

How to alter LV volume RVSSPRIIE
outcome L Js el uls pé ¢ il Jl s ECG -

Increase L.V volume B Decrease LV volume [JRANERSSINRUITS S S GAPV 0] IS0 b1 A W [T G BN USRS
= Squatting ® Stand (after squatting) INEWRINNNSTe]\Y/ INPPSSII RGO AR AT IV - VS

Isometric handgrip ® Valsalva maneuver )
g IR JUC PR R PO KW RPN Y

wgin 23,5 ECG sl HCM & S'5stas oo plas 5o -

Beta Blockers B Amyl nitrate
Phenylephrine Nitroglycerin
Passive leg lifting Increase heart rate 31710 51 S jo g el polas] e Jg ol 59, ECG
Slow heart rate Volume depletion Sgd oo 0y axal ECG .HCM Jo

IV volume infusion Isoproterenol . .
. LA abnormality i P wave sl abnormality -

Exercise

. Left Axis deviation . Biatrial Enlargement
S| 6)Lou.: "J.).‘ B ECG )ig.o le.b 4...9[:

mid precordial ,» Deep inverted T -

Jugular vein
g
A
[: NN

9 oo o3 Apical HCM s buse leads

Reversed
2-3/6 )e/ split

1-2/6
W

l\
W |

A
Ly

Diagnostic Evaluation

® Electrocardiogram

/ \ F N\

Auscultation =

® Echocardiogram
3-4/6

Palpation

N
[ /)

® Catheterization




ECHOCARDIOGRAPHY
Obless )3 (1,553,565 oo 4y ¥

Electrocardiogram in HCM

:Jols HCM

Techaician [D: 416 ASH wa, 4 — LVH °

h\ Rafeared by 470 el (Asymmetrical Septal

ol wisl ' oo 1 Hypertrophy)

AR S FRE z = ,“J ™ SAM (Systolic .

‘ Anterior Motion of mitral

P PRSIE : valve)
=y f .

" R LVOT Obstruction .

Y T -
" basal anterior s buas g 03J5s)

Source: Fuster V, O'Rourke RA, Walsh RA, Poole-Wilson
P: Hurst's The Heart, 12th Edition: http://www.accessmedicine.com

NS SE R T B :\, ..........  mmmmmm—

anterior and 4 septum

A8l e slas! posterior wall
L e (heo V0 (6 5lon 4zl -

bl o3 J8g) B9l QT 3 i

| O N EREEEEAENI| |RREE ERES] ol sl sl et amslis el 5wl
| 1 . . . . . M . . . . . rj ‘ Ji \—.,...;,.1(’ P L\ "\’-v-"\‘L‘ Il"&,‘ o > ‘ 9

_4\ | j_,_,\ ‘ ]' ‘llvl | I;J’ “ W s.\.wL: asslas ~)5?5 ‘595).:).».:[&
N o et o EReSt - \ - 3 ! E J& ol b sgiase oolo HCM SelS
J uGIant e - - HCM Lo (oS S35 0181 o )31

e VY 052y ) il sl g
Thae Slgte (B9ymmle oger o
b o,8 C)] 5 HCM S99 00sS

\ || T-wav
inhversig

. .
—

L]

HOLTER MONITORING
,o wb ECG Holter monitoring

sbhte 4 HCM  >s s ples

e B R
s Non sustained VT Ly
o) JLial sgzy jshies

e pll AF

CMR (cardiac
magnetic resonance)
1 o394 a5 Cardiac MRI

ol oolaw! HCM YA
Jbo,B g0

@ a5 (69)lge Wlgiee (pizen

9w slas

ools Lasis EChO o o

aS Lgal )5| 50 yeired
MVJ.I—-—-—J'P_/‘-—-*—

Source: Fuster V, O'Rourke RA, Walsh RA, Poole-Wilson
P: Hurst’s The Heart, 12th Edition: http://www.accessmedicine.com

Copyright € The McGraw-Hill C: ies, Inc. All rights reserved.

Source: Fuster V, O'Rourke RA, Walsh RA, Poole-Wilson
P: Hurst's The Heart, 12th Edition: http://www.accessmedicine.com

Copyright © The McGraw-Hill C Inc. All rights reserved.
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Apical HCM
2 g deawe lad |, pegs Precordial slead o Deep T Invert Jso o wel b 15 40 mls HCM a5 Apical HCM

ol goe ] 5o ey o) Cad a5 ol (SPAAE) (sl axl a8 Catheterization

req.: 1.7 MHz/3.4 MHz
PS: 29.4

Dopth: 17.0 cm AT APICAL HCM
s =4 Spade-like appearance with apical obliteration.

P e ) e 57|
! I Y J

v Y HR ]
Ded oo JSie Athlete’s heart 5| ol L ol HCM 1 ol waiien K559 45 g0l 81 50 0olidl 5lasl day g5 ,0le aSsl Gl 281 a8

S Ko B T 55y 3l ol (oo 31 Ll 31558 stane

BATHOLOGIC PHYSIOLOGIC RO RN Ny e ey v

LV HYPERTROPHY (8 -l
HYPERTROPHY (ATHLETE'S Sguo 030 )3 (] (§90 2

CHARACTERISTIC (HCM) HEART) .
basal , Left atrial enlargement v

Focal pattern of LV + +

h h -

YRS abnormal LV filling , ECG patterns

LV cavity <45 mm —+ 0]
LV cavity >55 mm (0] + Sguian 0890 ¢|J9‘ 90 B 4O pattern
Left atrium + +

enlargement Lol
Bizarre ECG patterns * + LV cavity (LV end diastolic o
Abnormal LV filling + + . . .

pattern L 0 5l s HCM o1l s dimension)
gl N © be 00 51 iy Athlete’s heart ol 3l s 5 i
Decreased LV o + WA

thickness with el e

deconditioning

heols ails wiyls HCM a5 col,3l o

VO, increase >110% @ +

Late gadolinium S o Athlete’s heart &,ls HCM ¢ L
enhancement <5l5 P) Sr e

Pathogenic + 0 A ‘Ujf Q%.‘ b
sarcomere .
mutation eaxs oSl o Deconditioning o

Shecwl 68 (55,9 adad 5l an Giegiww Cwlxs aS ) Hypertrophy Sl 08 dame gy pmole £ 5l am 90,105 LS gl ad > 3559
Ao Ty 28 pgiaw cwls HCM ol 3l o Jg asls Athlete heart ol a5 coul s ool 4 siin 6lasl 60,3 50

Dgd oos oo o Athlete’s heart o 45 055 o sass HCM ol 8 s Late gadolinium enhancement o
o2, Athlete’s heart o g sgiee 00ss HCM o131 jo als 18 (50065 Lo sla ygunlige o

Treatment of HCM

3,15 3¢ HCM Olylews 510 B sl oo

29,k ol,s L Medical therapy o

ICD o |, Device therapy °

Surgical septal myectomy o

Alcohol septal ablation o

Medical therapy
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ol @i 50,090 5l ooliiwl HCM s oo (29l loys 5o

5 9l e JBlas 4 1) (458 G e g 9S04 |, Diastolic filling Relaxation seqe b s ,S 5l «— Beta-blockers J
Asae Lnals 1, SCD (sudden cardiac death) .l
== Genetically Overall IcD L wlgte o Jsblyy < Verapamil o
;?mdlpa' +— affected HCM primary/secondary . . A .
4 wio phenotype Population prevention I, LV Diastolic filling Relaxation s4..
Cardioversion; uSs =
No/mid —{ A —> phammacologic E
Symptoms v roge conkys sl mens €« Disopyramide .
[Noas = towsd | [rrogesse - anosgitn aaliaia o by
risk) heart failure asl Ghlaw oDle als o sege S Wlgte
sl
Afterload ;
reduction

Surgical septal myectomy
a5 Surgical septal myectomy s

refractory =i Obstructive HCM || Altematives

=} i (restorp;:vocaﬁon) ‘to;:g oolS el 4 petw 3l gend Resection
4 Non-obstructive HCM ¢ I ) )
packers ! (rest & provocation) Surgery: DDD Alcohol ¢ gulero ﬁl-?v| ohlew o Symptom
¢ spirono- | Septal myectomy | | Pacing | | septal . . )
i lactone | ablation QLQ)Q ey uJ_g as ‘j])L%_., 5 o _

LVOT ubol)f 9 .L.JLo..uc uﬁl.‘ )Lb W)LC ‘Lﬁj)b

| Heart Ti fant . R . NI
b OW r:l.?u‘ ‘w‘ aP)M‘éJ..A&~ )‘).u.a.u.:

<l Ventricular Septal Defect (VSD) 3 AV block sls a5 ege asle Jg -

Alcohol Septal Ablation [l Surgical Septal Myectomy

A

Hypertrophied
septum

Septal coronary
artery
Ethanol-induced

B Catheter
infarction

u\‘?ﬁ\@ i
. Alcohol Septal Ablation
Alcohol Septal Ablation Surgical septal ol il s, i}

.2l ablation

3ol Yl S, cde asas ol 8l ol -

® [LVOT gradient reduced from a mean of 60-70 mmHg to Jo o a3 ) i P SISy
<20 mmHg Oy o TESECHION jolaie &y L8 >l > 4 0B
B Symptomatic improvements, increased exercise tolerance

Successful short-term outcomes

Long-term data not available yet

Complications Jbow slo a3La 0 JSI1 335 b b, cnl 5o -
= Complete heart block Jlows e g Sgiuce adg T pgiew 5l rend LAD
®m [arge myocardial infarctions AiSe Ty talS

No randomized efficacy trials yet for alcohol septal
ablation vs. surgical myectomy
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ICD (implantable cardioverter defibrillators)
Sgdus oolizwl SUdden cardiac death ;| 4 gl g adsl s, Kt Hokaio 4 g 3 ks 5, HCM ,0 ICD

Risk factors for SCD
Sudden Cardiac sl ks, ol il

;51 wl o Le Death (SCD)
B el aale a5 LS 1
Lol

Alcohol Septal Ablation

awsls @rrest cardiac)
Al 63,5 a4y, |, sustained VT

o529 4 oS ke a5 LS 2
los,S a o) 3l slo sSie

HCM b silo a5 Jls 3

IR
non-sustained a5 (gol 3l 4
35l Ky ygiige i o 6,56 VT
Source: Fuster V, O'Rourke RA, Walsh RA, Poole-Wilson Source: Fuster V, O'Rourke RA, Walsh RA, Poole-Wilson 2 e ).J VAL
P: Hurst’s The Heart, 12th Edition: http://www.accessmedicine.com P: Hurst’s The Heart, 12th Edition: http://www.accessmedicine.com -
pow xs Massive LVH 5

Foden Yo 5l el b e

a,ls

a)lo09?9Q95)LL§¢A|LQQT&)‘)5MJQJQJLMS 6

Sed oo oayo EXtensive or Diffuse Late gadolinium enhancement L 1 Cardiac MRI s a5 LS T

Treatment

bl sialys 2,0 ploys 4 il g Y5k FOTOW UP sy ine 58 Jy coie HOM (sl 555 (s )lom o azilir -
Sgids anns [CD lis]  aiiwn SLSE S ye (om0 ,0 a5 LS Jg o555 oleys a0 5Ls atiws coodle (g0 a5 Slus -

o sz w4 il oy 5 00See S8 0yl 5 eyl (ST sle 5o leys o il iy Syl LAF o2y o5 Sl -

(055,85 oo )8 0 4 ME a5 olag,lo b pleys cox i o] wDle o Heart failure jl>o a5 Slus -
e 00 5l an o TLVH LalS g 0l F LY s> 0 29l loys pédle s oTNYHA Class w aiass oyloys 4 canlie gl 51

20 oy
Normal longevi
o
Y ¥ v v L colpl
Geonotype-positive No symptoms Sudden death risk Atrial fibrillation Heart failure End-stage phase 5. N
phenotype-negative | | (with or without andstroke | 3 symptoms ..»| (ejection fraction C 2P
obstruction) <50%)
Drug treatmentf
Y Y Y Y ¢ Y
Longitudinal No treatmentt Inplantable Antiarrhythmic or Drug-refractory Drugs, heart
follow-up* and defibrillator rate-control drugs, (NYHA class Il or IV), || transplantation

no treatment

warfarin, cardioversion,

heart failure symptoms

(drug refractory),

radiofrequency ablation implantable defibrillator

v v

Outflow obstruction (gradient,
=50 mm Hg) at rest or after
exercise provocation

No outflow obstruction
(gradient, <30 mm Hg) at rest
or after exercise provocation
and ejection fraction =50%

v v
|

| Myectomy (alternative,

17
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Age <12 years

Imaging optional unless:
Malignant family history of premature death from HCM, or other
adverse complications
Competitive athlete in an intense training program
Onset of symptoms
Other clinical evidence suggestive of early LV hypertrophy

Age 12-21 years'
Imaging every 12-18 months
Age >21 years

Imaging at onset of symptoms, or possibly at 5-year intervals at least
through midlife; more frequent intervals for imaging are appropriate in
families with malignant clinical course, or history of late-onset HCM

,,8 Surgical myectomy cow il
WS e

Sgeelel gyl azslz -
ceews 4 0,ls ENd stage heart failure
Sedae colow heart transplantation

» HCM 0L e & %
HCM « Sl a5 SlusS S a0 ol
5 995 o0 E95% S VY (Sl it
G590 8STLECG b Slo 2, 5
oais 6l CMR (cardiac MRI) L
2 45 0h e eolitul Ll o HCM
ol VA LY o (S 21 6 12 s

Bgie plosl L G Ul 0 o Sl olee b S 2T 51 da Sgie bl
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0932 095 o ko R
3979 (2§ 035 03,5
ol (Kb 98 ege

Definition

L 3aaST palS 4z o g 3L Perfusion jo list el o Sojglg 5 byl
Brac a5 (6 ok w410 0929 Jolad ¢ Johw o Lol g adye pu gole Cl> j0 090
(Jos cnl 09,55 o 4 bl Joko & (5T ad e 5l eS Jobe SIS (y5enS]
5,Shee Pt s yomie a5 ol b Sxdg S 09 o bl Sed g aSemla
Shock o5 g ey o e e o o
g \ O eST B as,e ok bl ools 7, S ol adgl ol e 0 (5,10 Slae P! 3]
: O ORY SRR

T Demand 1 Supply

Cell hypoxia

5 9l (Bl i 5o 316 S sin 51 50 Sl il 5 05,5 o5ulsie s 4 1y SIS o IS 058 ppm 5 Jsho
Jsber o3t Jolas pae g Joho Sl (355 el by b o0 j5lee S 40 1) Sliwgon sl (SIS (65,50 Jshoo 9 09 (oo Joas ATP
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Modified Wells criteria: clinical assessment for pulmonary embolism
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Table 66.2 The simplified PESI (sPESI): calculation
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High-risk ACS

Prolonged chest pain either > 20 min of
ongoing, with one or more high-risk
features:

' KCG

Transient ST-segment elevation o
depression > 0.5 mm

Suntained ST-segment depression
>0.5mm

T-wave inversion > | mmin > § leads
Deep (e.g, > 5 mm) T-wave inversion
Positive biochemical markers:
Troponin level / CK-MB fraction
clearly abnormal with compatible
hustory

Recurrent myocardial ischemia with
ECG ST-segment shift with or without
pan

Acute myocardial infarction in past

4 weeks: pain with ECG ST
abnormalities

Hemodynamic compromise with
ongoing chest pain

heart failure / hypotension

30-day rate of death or myocardial
infarction: 12%-30%

Intermediate-risk ACS

No high-isk features, but one or more of:

¢ Ongoing chest pain, yet 0o high-risk
features

* Crescendo angina peeceding rest pain

* Borderline positive troponin:
¢.g., tropoain | level 0.4-2.0pg 1

* Previous intenention; perculaneous
translyminal coronary angioplasty /
coronary artery bypass surgery

* Increased baseline risk: e.g., diabeles,
elderly

30-day rate of death or myocardul
infarction: 4%-8%

Lower-risk ACS

No high- of intermediate-risk leatures

¢ Chest pain: single episode at re<t,
crescendo exertional angina

¢ FCG: normal of nonspecific
abnormulities or unchanged irom
previous

May include patients with history of
known coronary artery disease or with
risk factors for coronary artery disease

30-day rate of death of myocardial
infarction: < 2%

ASA + heparin
Glycoprotesn IIb1la inhibitor
Early cardhac catheterization

ASA + clopidogrel

Heparin o¢ low-molecular-weight heparin

Decision for cardiac catheterization
after stress testing

ASA monotherapy
No heparin

Observation for higher-risk indications
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Pathological Q wave

* Q waves point at electrically
silent areas and can be a sign of
previous myocardial infarction

+ Definition of a pathologic Q

wave: f
© Any Q wave in leads V2-V3
© Qwave 20.03 s and > 0.1 mV i
deep in other leads.
© To be defined as pathologic, Q
waves need to be present in
two contiguous leads (e.g. Il
and AVF or | and AVL or V1
and V2)

Coronary Anatomy & ECG Leads
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Types of ST Depression

AHA Criteria
Upsloping

> 1 mm (0.06 sec after QRS)
30% to 40% crror rate

Horizontal
> 1 mm ((} 06 sec after QRS)
Very low error rate

Downsloping
> 1 mm (0.06 sec after QRS)
5% to 10% crror rate

T wave
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‘A/_\f ’\ Whenever spotting a hiphasic T wave,
try to determine whether it is actuall

a positive or negative (inverted) T-wave
Both these T waves are negative (inerted)  This Twave is positive by definiton by viewing the terminal porton ofthe

since the terminal portions are negative, since theterminalporton s postive, T Wave
Post-ischemic Acute [ongoing) ischemia Cerebrovascular insult Hypertrophic
Symmetric T wave, with varying T wave inversion with pattern cardiomyopathy
depth. Ranges from flat T wave to  simultaneous ST-segment Very deep (gigantic) T Symmetric T wave
very deep T wave inversion. deviation (most commonly wave inversions in the inversions, most comonly
Inverted T waves do not equate S5T-depression). Note that chest leads. Some studies  in V1-V3. Often very
acute (ongoing) ischemia, but it is the ST-segment deviation report this finding in up deep and accompanied
rather appear after an episode of  that represents the acute to 30% of patients with by large R waves. Occasion-
ischemia! ischemia! intracerebral hemorrhage. ally accompanied by ST-

segment depression.

:Q-T interval
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=.525 or .53 sec S o0l

QTc= \/_ \/_ = . N

58 s ols (6 ybun cuenl ol ki 5l long Q-T

QT: 13 x .04 = .52 sec

e ventricular tachycardia Jie ooiS slo onl sxins
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Congenital long QT syndrome
Electrolyte abnormalities

Hypokatemia Seanpios 32975 k) SIS (S y0en o (ale glo Uy S

Hypocalcemia
QT ot (Vsb la g5

Hepatic dysfunction

Drugs Associated with QT Prolongation and TdP

Antiarthythmics ~ Antimicrobials  Antidegressants ~ Antipsychotics  Others
Amiodarone Levofloxacin Amitriptyline Haloperidol Cisapride

Sotalol Ciprofloxacin ~ Desipramine  Droperidol Sumatriptan Sgde Q-T o SYob el b ;5351 S o jor 457 ool g5l
Quinidine Gatifioxacin Imipramine Quetiapine Zolmitriptan
Procainamide  Moxifloxacin ~ Doxepin Thioridazine ~~ Arsenic g 41,8 8 lgi agylo ol 5l eolaiwl plKin 4y 4
Dofetilide Clarithromycin  Fluoxetine Ziprasidone Dolasetron
Ibutilide Erythromycin ~ Sertraline Methadone

Ketoconazole ~ Venlafaxine

Itraconazole
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1- what is following rhythm? 2. what type of AV block is following ECG?
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3-What type of AV block happened?
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Abbreviations: BUN, blood urea nitrogen; HOL, high-density lipoprotein; LDL, low- . . . .
density lipoprotein; TSH, thyroid-stimulating hormone. (le-‘v"‘ o C)-Ia JL“*") -9 g )‘)S‘ ‘-’*’l‘ )L*-i’ 8
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TABLE 2711 Lifestyle Modifications to Manage Hypertension 995 S TSH oo s 10 b s o o @

Weight reduction Attain and maintain BMI <25 kg/m? aleys vV
Dietary salt reduction <6 g NaCl/d A S VU 4 a5 05 oo eolitsl gl Al po 45 olo o8 ¥
Adapt DASH-type dietary Diet rich in fruits, vegetables, and low-fat dairy .
e : iS5 £ gl Al pa 0 1) SOl aSy)
plan products with reduced content of saturated and =55 Eor Jgf alose po 1, S 4l ogdle
total fat sl ubs o
Moderation of alcohol For those who drink alcohal, consume <2 S AN S Loy YulE sl oY g5 culs o
consumption drinks/d in men and <1 drink/d in women o ‘ T . ‘
Physical activity Regular aerobic activity, e.g., brisk walking for 285 o S 3 AN S ALY LABNY -
30 min/d Ol 8l 5l yiis 29l (2)lse g Ol pae a5 W e
Abbraviations: BMI, body mass index; DASH, Dietary Approaches to Stop J...a (ARBS)L&'&;}L Jy vouny: u—w-‘-’j-’)-’T LQ&QL{Q)J o

Hypertension (trial). T
ypertension {tral el ledgl azy35 ACE inhibitor 5 b ,13lls 5 655
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