Pulmonary
artery

Left
atrium

Superior
vena cava

Cardiovascular Right

atrium

System Right

ventricle

Pulmonary
veins

Left

ventricle
Inferior

vena cava

Lecture I: Valvular heart diseases & Endocarditis
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MAJOR CAUSES OF ACQUIRED HEART VALVE DISEASE
Stenosis © N,i,mjz an\"edx J

Mitral Valve Disease Yequrgitaion ®
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Mitral Requrgitation:
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Abnormalities of leaflets and commissures: bt oventricle v (W Spy _ppo N D\ gt

* + Postinflammatory scarring 1+ a¥¥iuwn 3
* * |nfective endocarditis
* + Mitral valve prolapse
¥ Cardice dilabalon severe anemic-
Abnormalltles of tensor apparatus:
* Rupture of papillary muscle
e Papillary muscle dysfunction (fibrosis)
¢ Rupture of chordae tendineae

Abnormalities of left ventricular cavity and/or annulus:

* s Left ventricular enlargement

Valvular Heart Diseases

. Sz Valwwlor 3t gal A o
vt heart

Congenital

» Obstruction (stenﬁasis)

Florosts 5% ool 201 pond
* Regurgitation (incompetence)
S
* Prolapse
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» Calcification
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* Infection
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MAJOR CAUSES OF ACQUIRED HEART VALVE DISEASE

Aortic Valve Disease

Aortic Stenosis:

* ¢ Postinflammatory scarring (rheumatic heart disease)
* ¢ Senile calcific aortic stenosis

* Calcification of congenitally deformed valve
Aortic Regurgitation:

bl danll
Intrinsic valvular disease

O
* + Postinflammatory scarring (rheumatic heart disease)

Y * @Infective endocarditis ¢ swbo oacuke,)
Aortic disease

¢ Degenerative aortic dilation
« ® Syphilitic aortitis
* Ankylosing spondylitis
* Rheumatoid arthritis
Y ¢ Marfan syndrome



Rheumatic Fever and Heart Disease
* Definition: acute, immunologically mediated,

multi-system inflammatory disease that follows an

episode of group A streptococcal pharyngitis after an

interval of a few weeks. — oot o2 éYowa Eius 4@
aelog) collagen 5 61240, anishuglolpin.) ;a0 ) Ud Phyrgifis Coma 5215 yewrs

Vedon o, Rarely follows infection by streptococci at other sites
LAl oo
FawH\:aAj)D el
Yt P
S yrsdiise kg

* Rheumatic fever cause two types of disease:

 Incidence has declined in recent years

1 Acute RF: manifest as acute rheumatic carditis

ledax/smweekr
Ay ophils
2. Chronic RF: manifest as valvular deformities 5
- tmm Yhom 1 week
#JPes o mocraphoges G lympho cyie.
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Rheumatic Fever: Diagnosis
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 Modified Jones’ Major criteria:
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1. ,Pancarditis: pericardial friction rub, weak heart sounds

A Pps Pan.- A & L-}—'J I-’mf\a..‘mo‘\-m»\ i 2 lafer inthe taort
inh wanefctation
R because of pericardial effusion, tachycardia, & arrhythmias

Stgns @ syproms
e Pan.. ns\ie S35 infammation 51
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Polyarthrltls migratory, large joints, non deforming = withe: ankyloss
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Girondo (356 182
macule q.Ld,.d m\,u »u‘zb = Cnet elevad > gl by skin lesions ~Us) o
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5. “ “Subcutinéous nodule

Rheumatic Fever

uka disease)
A J\u/,—auv:»ﬁ’\-‘ Ao @ dldl (aubsimmanity

* Pathogenesis: a hypersensmwty that is induced by group A

streptococci. The antibodies that are formed as a reaction

. to the M protein of streptococci cross react with the normal )

s i P@,nm*‘$”'e

+ Peak incidence between 5-15 years

¢ Diagnosis of rheumatic fever based on Jones’ criteria:
-2 meejmj aJd

— Two major Jones’ criteria, or

— One major, and two minor Jones’ criteria

e GRS RE it Lo ®
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Rheumatic Fever: Diagnosis

— Minor clinical: (hesmatic art diseate -
* Previous history of RHDIRF
dw\xl\u’ @
* Arthralgia
st ub i s
\N\a‘\o( P R’"U" 1431, minor critivia
minov @ orbhalgiad!_ges A Polye S o

W) LSWls o‘(Hl\algc. w = bl 139[3 orthikis

\
* Fever » arthagia

— Minor Laboratory:

”F' Acute phase reactions

A das

— High ESR[erytheagpie raie)

Sas-emlc . .
— Increased C reactive protein

meni f\'s tation |

of i Flanamady. .
' “L _ Leukocytosis

* Prolonged PR interval on ECG

|_protein present in the cardiac valves, joints, and other tissue Lf‘iej

re-h o
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Rheumatic Fever: Diagnosis Rheumatic Fever: Morphology

Steptocoeal  ars vl evidenge J g lr 2ol ONeweor Qo wibr I bee M 3 3l @ 1. Acute rheumatic fever:  inFlammafion buk wet s Vot
infeciorn «  There should also be supporting evidence of precedin ML B\ (g
ppOTing P 9 = occurs anywhere from 10 days to 6 weeks after an

trept | infection:
streplococcal inection episode of pharyngitis caused by group A streptococci.

1. Positive throat cult
ostiive throat cufture = The peak incidence is between the ages of 5 and 15

2. Increased titer of antibodies to one or more . . . .
pNAase B 5 Shrepholysin® /2 o) = Inflammatory infiltrate occur in wide range of sites:

streptococcal enzymes:
P Zymes skin, synovium, joints, and heart

= Streptolysin O
ptolyst = [nitial tissue reaction is(fibrinoid necrosis )— dehyoration in collogen
= DNAse B

2. Chronic rheumatic heart disease

— These are present in the sera of most patients. . . . damage
P P = characterized by irreversible deformlgy of one or more

— There are reliable assays such as streptozyme test for cardiac valves, resulting from previous episodes of

the detection of these antibodies 0 acute valvulitis o

Rheumatic Fever: Morphology

Acute rheumatic carditis:

« characterized by the presence of Aschoff bodies: wa‘Q‘C\ WPCV:%RS?“\"‘“ o
n X R q

— multiple foci of inflammation within the connective tissues
e~~~

und, Zor PPl
of the heart me\m\ wesseds

— central fibrinoid necrosis surrounded by a chronic

mononuclear inflammatory infiltrate & large macrophages

with vesicular nuclei and abundant basophilic cytoplasm, Acute rheumatic carditis is marked by granulomatous
315251 macrophage §| £ : ; i
called A%it;chmlzﬂowjéells. inflammation called Aschoff nodules centered in the
Olye? giodl oo LIS A lF 1ol A L1 " interstitium around blood vessels 12
ﬁiam\' Celle,

Cmo\c.wp\\m6e> anfischow ‘:'9’ cells e A0

cells -
%M (oo odiaw M pes el s 0-{0“"\&%‘ %\) N;A-

Goronid neiosis 9.0 BU wall 5 newesis 31, NeCXosis



Another peculiar cell is seen with acute rheumatic carditis is
the Anitschkow monocyte. This is a thin cell with an elongated
nucleus

13

Rheumatic Fever: Endocarditis

® @ .
* The most frequent valves affected are mitral & aorticrres <’ v—2utt)

+hr°m\)“5 3w e Valwe 3l 9s=15 )7 Rorin > I'l\‘:lmmc«\-urj Sar Ggm inFeckine A &9 d
Yeackon - .

B inHommedery e . .
* The affected valves are‘€dematous, show fibrinoid necrosis.

Frombag 02
T Cardiac Val\Jt & 323, Gls,Frns Gl a1 Slgg‘ﬁ—eﬁ Shrin I

Vale of ;5> small vegetations’along the line of valve closure called
e haark b 2 Diregule et Fibrin @ inFlammotory cells [

S (a0=257) verrucous endocarditis
{pus WP e U Rhemaberd - 190 d

R ® § ¢
* Endocarditis may resolve or may progris’s@

significant scarring and valvular deformities (Chronic
- L)om@, OY mave
rheumatic heart disease)

( Vinw o Closwee)
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. Inflammbﬂignggfﬂggg valves predispose to the formation of ¢
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Rheumatic Fever: Morphology

Acute rheumatic carditis:
+ characterized by inflammation in all 3 layers (pancarditis):

1. Pericarditis: manifested by the presence of fibrinous

pericarditis, associated with pericardial effusion, friction rubs
2. Myocarditis: manifested by myocardial failure & dilation

3. Endocarditis: manifest mainly as valvular damage

14

RF: Chronic rheumatic heart disease

» Irreversible deformity of one or more cardiac valves

e Mitral > aortic >> tricuspid
b gl

e Mitral valve is abnormal in 95% of cases
20alul ) Iy ke) T

« Combined mitraland aortic in 25% of cases

* Right sided valves involvement is uncommon

e Scarring of the valve leaflet may cause:

1. reduction in the diameter of the valve orifice (stenosis)

2. improper closure of the valve leaflets resulting in

regurgitation of blood during diastole
_ 16
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RF: Chronic rheumatic heart disease

Mitral stenosis:

* more common in females than males

(Scoweing Lo . VL . oy g )
. narrowe& to a slit like opening called fish mouth deformity

R . . . . 5L, LoMivm @ en
mural thrombi may occur in the dilated and hypertrophied left =~ " P 2 2

- atrium giving rise to systemic emboli Sgonic 4@ al2 o
q-"/,f/l' - -——?==— embeli
vest * lungs are heavy & firm due to chronic passive congestion % e \una .
A O . , , ,
f@» * in long standing cases the right ventricle and atrium are

dilated and hypertrophied
Mitral regurgitation:

e The mitral valve as seen form above in the left atrium. The MV
. the leaflets are retracted —> ~¢=> "~ <Y demonstrates the fish-mouth deformity seen as an end result

re r23cs causes LV dilation and hypertrophy - to scarring in chronic rheumatic heart disease ”
mitral stenosi e vonvacle
§ qorbic 551N
r@urﬁ'ﬂrah'm
RF: Chronic rheumatic heart disease RF: Chronic rheumatic heart disease
Aortic stenosis: Clinical Features:
* more often in males than in females * usually does not cause clinical manifestations for years or
+ the valve cusps are thickened, firm, and adherent to each even decades after the initial episode of rheumatic fever... o maic 1o g
- - fever
other

» depend on which cardiac valve or valves are involved: U g &k—ta Jef-A sophjocoss
Close ~r 0ol l T s DLy TGO S Seravie
cardiaC mMuUrmurs - sowecmo! Wack  Sewwed obhur bhan /3, (S92

S|t Sownd Cleser witers\ @ Micopwe Valne

« the resultant aortic orifice is reduced to a rigid triangular

oS @ emeie &5 prysidlogical aeric velua Clese before PAma .
channel — cardidc Rypértrophy and dilation
. . ) . r¢3w'3ah‘a:\ A Sknesis w— J
» causes dilation and concentric hypertrophy of LV — congestive heart falluse
—_— 'nn’ut\l\jsknaﬁ

Aortic regurgitation:

— arrhythmias (e.g. atrial fibrillation in mitral stenosis)
T pan avrhgthmia = Rloed  skaf in Uk atfiam

« fibrosis, scarring and retraction of the valve leaflets — thromboembolic complications — <re~ e
L A Pabmonar] 5 (g 1 Chotoents ) 5 Blocol shay sysiomakic BIN)
* LV hypertrophy and dilation. m’g — infective endocarditis
19 * Treatment: surgical replacement of diseased valves 20
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v aov e
«s/—< Calcific Aortic Stenosis e ¢ 2. MORPHOLOGY
~———— Ly MemeonB0T) L ono e ol o in Congenital a‘onwmm\\’ﬂj ) ) ] .
« Also called degenerative calcific aortic stenosis oovlcvalne | Calcium depOSItS lie behind the valve CUSsps

+ Degenerative changes of the aging process
aj:‘f\ngu Secording ,._,_CMKZ R} ==

» Sclerosis and calcification are the most common causes

of aortic stenosis
S —

* May occur in a congenitally’bicuspid (2%) or unicuspid
aortic valve, or it may develop in normal valve

» Valve sclerosis occurs most frequently in the aortic and

mitral valves

« Calcification of the mitral valve typically involves the valve Lol P ; /
T annulus and is usually asymptomatic - “::\ ef%f*;’;‘v\ A) Degenerative calcific aortic stenosis, leaflets are not fused
donlzs_p& ylon 2 BzyFused valves and commissures in rheumatic aortic valvulftis
° gdmpo\/gzv}mw’;‘-’ diceaseoh la eﬁﬁ“ft’w n refled — SYwnP}ow\aHC, SHenosIS
valwe
Calcific Aortic Stenosis: Clinical features: Mitral Valve Prolapse
] o .agu'r\j Pratt.‘S:s‘. deja\qudslemm.._ggng)‘.-, . )\L)D)N{z oL, elagkc N2 s Collagon o2 Valve I aels d
« Stenosis arising in a previously normal valve is usually (move Blexible ] Do 4 @l o748 Valus

wer) Je gsymptomatic until the eighth or ninth decade + The most common cause of isolated mitral regurgitation

Ve, Stenosis arising in a congenitally bicuspid (2%) or unicuspid

aortic valve clinically manifested 10 to 20 years earlier
e Cardinal clinical manifestation: * Most cases are discovered between 20-40 yrs

© Vst disesse

* Occurs in 3-5% of population

* Angina pectoris — ~ sewn M ) G

. . -

ﬁnh’nj franishloss ¢ SYNCOPE — wex Prmping normal amewnt Blood —s § Bleed in®rain —s (logs (omScious). ore common in women ) |
P d,-lﬁd{i‘ 535&4\¢JIJ_W>IL L )

o Congliows o CHF Crongestive haont ilore ] = close in owrkiC value —5 not normal eordiac ot o The mitral valve is floppy and incompetent during systole

— webt Novmed Qm@mﬂ&iav\:v\ tikue

* harsh crescendo-decrescendo systolic murmur
[ N e S
° LVH \efl ¥ venticwer \\é?e«r -ho?\m:) .

+ Untreated stenosis will cause death in 3-4 years of onset of
symptoms either due to arrhythmia or from CHF

+ complication of marfan syndrome

* Treatment: surgical valve replacement 24

@ cloncrmed Sovnd) — Sy'5+dje _d; (‘ﬂm"_/d
ochiogtole
S‘ASJD{,’C murmuy” &g\ ngj <« mitral feﬂujq-l-id‘n § aorfic Sterxsis le LUES®
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Mitral Valve Prolapse: Morphology

imeetedd < r‘@“ﬂ“ﬂ“"‘e lefr atvimn 2 mitral valie & projection <
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Prosthetic cardiac valves

ProsthaiC 5 notral vale { Teploce g2 d

There are two types:

= The cusps, particularly the

Ve P(os’c‘/ul-{c, UD msLnTe

posterior cusp is soft, large ;F\__j;ﬂ Bioprosthetic valves: b o
causing ballooning of the Je Glutaraldehyde fixed porcine or bovine tissue
valve leaflet into the left atrium 8 — Cryopreserved human valves

during systole 2. Mechanical valves: are synthetic valves

The chordae tendineae

which are elongated and

fragile may rupture

The mitral annulus may be

bl dilated
“llodnig 5 \Neqk el n hcm & C%o(d\&&
‘j 7o efu {Neae
Cottloe) CDU\+VQCHdh cJZ\Jw{l L. atriumn —= 10 e value
teveléneae, -
LANP}‘UVE J&
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Prosthetic cardiac valves

Complications for both types:
¢ Thrombosis, occur in bioprosthetic, but less common

compared to mechanical valves

* Infective Endocarditis: occur in all types of the

bioprosthetic valves, but in the mechanical valves it involves

the suture line and adjacent perivalvular tissue, this may
=
result in perforation of the leaflets and valvular regurgitation

Collegen ;- e Hemolysis: because of the shearing effect of the

in betweenPGecs

& metalic swssenemechanical valve on erythrocytes
Tn'l'}\a_ProSJr]ae'rfC_ Value
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> Complication confined to the bioprosthetic valves:

ol

Undergo stifféning huw\;a;«j
stenosis o bstruction
Calcification
valvular insufficiency due to tearing or perforation
—— —
feauﬁodh'ov\
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Endocarditis

Types of Endocarditis:

. Infective Endocarditis (IE)

. Nonbacterial thrombotic endocarditis
L) no inFeckown

(NBTE)

Libman-Sacks Endocarditis (specific +4pe) -

28



Infective Endocarditis = o= mc=oev

* Definition: infection of the cardiac valves or the mural
surface of the endocardium with formation of vegetations.

e C(Classifications:

, . ] 2.45”, Jr2e

aluwe ; Ui unlewt Yoot = s .
4o > P e
Valwe A

ho rmal.[ \

1. Acute endocarditis: infection of the valves by highly
virulent organisms (e.g. staphylococcus aureus).

— infects structurally normal valve

— causes rapidly progressive infection with little local
host reaction

2. Subacute endocarditis: infection with low virulent
organisms (e.g. alpha hemolytic streptococci)

— Infects previously abnormal valves — rhone b

BVer”  proluse , inFectine

— Progresses slowly and with the development of local
inflammatory reaction and granulation tissue 2

IE: Causative organisms
—,oﬁﬂf(\a\ (ol
1. Native valve endocarditis:

2 Alpha hemolytic streptococci: streptococcus viridans

b aonormal Vodwa ) (@

accounts for 50-60% of cases

L nomal value W o

KStaphylococcus aureus: in 20% of cases

Enterococci and the HACEK group (hemophilus,
Actinobacillus, Cardiobacterium, Eikenella, and
Kingella) in the oral cavity are responsible for the rest

of cases

31

Infective Endocarditis (IE)

Conditions that increase the risk of infective endocarditis:

1. Preexisting cardiac abnormalities:  Conginitel heart diseasc
« VSD Jenty elen” §€J?HAW\ e ek

« Calcific aortic stenosis — e ab fisk I~
. endoCarditis
» Mitral valve prolapse

2. Prosthetic heart valves:

» Account for 10-20% of cases of |E

3. Intravenous drug abusers:

» |E occur on previously healthy valves

75 s
* Involves cardiac valves on the [right side)of the heart

v co sPuse J! s 30
Value

IE: Causative organisms

2. Prosthetic valve endocarditis (PVE):

» Early PVE (occurs in the first two months of surgery):
- = N ‘n(ﬂ%oﬁva endo Cardibs in Pist 1052 rontin el i
— Coagulase negative staphylococcus: S. epidermidis
— Coagulase positive staphylococcus Y Commans ﬁ s
. . YV\ou\"n)‘g; Er‘:“‘"
— Gram negative bacteria

— FEE_I

_*Late PVE (after two months of the postoperative period)
— | Streptococcus viridans is the most common.
— Staphylococcus aureus

— Coagulase negative staphylococcus is the cause in less
than 20% of cases 32



IE: Causative organisms

3. Endocarditis as a result of IV drug abuse/:.s Re. sidt i sttt

erj&(.h’om <«

S. aureus is the organism most commonly involved

Y sKn

—  Occurs on the right side
— Tricuspid valve is the valve most commonly affected

33

Duke Criteria for

Clinical Diagnosis of IE

A2 e @ Z5eparate & <&jor Criteria
= Positive blooa cultures from at least two separate cul-
tures drawn 12 hours apart
= Evidence of,‘égmg e&pocardiogram {(eg., a vegetation:/7
abscesses Of valvé pérforation) \?p\w i B enT (Uerruiwy)
" = New regurgitant murmur erd(ut‘!ram
Quor c‘{ea"ﬁ*""‘,_ Alasiei 5e_c_ov\$:j Lo \edwe
al gespurg dine sys*'iﬁ vegeryiteti MinOr Criteria —  dorigr st b e ~5 10 O
i et - Predisaposing heart 8ondition such as’mitral valye pro-
lapse, Theumatic or congenital heart disease, or intra-
venous drug abuse
= Temperature > 100.4°F (38°C) Yevan o
dipakionol = Presence of_embolic di_sease or hemorrhage 5 'M
Ankign anti”™ “L <= Presence of, immunologic phenomena (eg, glomerulo-

beg complesgy nephritis,{0sler's nodes, Roth’s spgts. rheumatoid factor) patize
ffeckm e S0 &

¢ b
f/ J&e inFection J19
A9 MH\‘”? remcrimource: Adapred from reference 1

= Echocardiogram is positive but major criteria are not met
IFE %5, ¢ Featurs ¢

q . 35
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) Positive blood cultures but major criteria are not met — ﬁwm\‘)w — 2 SPuete
Posihve 445
WY gly B Lo, U6\,

IE: diagnosis —y duKe university Chiterie,

 Based on Duke university criteria:
by "
¢ — Two major criteria

°or One major and three minor criteria

Oor

Five minor criteria

.= Osler's Nodes
endocarchitis Copillop)l 4o o4 o701

C\n%%x&ﬁ@ ) skin 9—* It )‘(5}3_«7‘ 4@

Py
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CT i nail bed
eds d e 4y deom Sheke

. Splinter hemorrhages in IE
k\_m\\'b W\o\v{rhmhﬁ ) s nail W G2 6 s Lok ) 3

fuphwre i Sroll Wessehs

IE: Morphology of vegetations: et~ oo

The hallmark of IE is the presence of valvular vegetations

containing the microorganisms > ‘e dibPerance Lrom R Forar

reitral value ologeSis W ri2e @ Slerile vedetakion —> vegelatia uP‘jb
MV is the most common valve involved wiceo fs6380 e
0*3-«\\ S

IE may affect single or multiple valves

Fungal IE causesegetations than bacterial IE

Vegetations may obé,fﬂj(l:t the valve orifice

Vegetations cause damage to the valves, leaflets, papillary

muscles, and chordae tendineae mayfupture

Ring microabscesses may occur in the perivalvular tissue

39
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Or. Sameh Ghazy

< \u:».,«ﬁ £ Weakness

of Infective Endocarditlis
Presenting Sign or Symptom

Fever
Heart murmur

Table 1
Signs and Symptoms

Skin manifestations
Embolic phenomena

hJPurplasm 4 — Splenomegaly
«d Clubbing of fingers

Chills

Sweats
Anorexia

Weight loss
Malaise

Cough
Nausea/vomiting
Headache
MyalgiaZarthralgia
Chest pain
Abdominal pain
Retinal lesion

Adapred from: refererice 8

% of Cases

80 to S0

IE: Complication

» Systemic emboli to brain, kidneys and myocardium

—

e Infarction —s ', g2 embol S0z
N\ﬂ- Z"J‘h gmdool  Undz

* Abscesses formation

abcesses gl P!
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Nonbacterial Thrombotic Endocarditis (NBTE)=» merankic

ondo Gardik's

» Deposition of small masses of fibrin, platelets, and other blood

components on the leaflets of the cardiac valves

* The vegetations of NBTE are sterile and do not contain any

microorganisms unlike infective endocarditis
+ Condition is found in previously-normal valves

* Most commonly affects theaortic and mitral valves
U\Jos‘m_)\p\w Al NS e Flo

Called Marantic Endocarditis: if occurred in diseases associated with

general debility or wasting
» Etiology: this condition is associated with ¢ &8
- £ C ot olgep‘fe
— Hypercoagulable conditions sever @ Chronic

md| nubriat f)&,

— Malignancies »

Libman-Sacks Endocarditis
C nor Cenkelin «m'\c\-oefo\\mwi%w

- Sterile vegetations that develop on the cardiac valves of

patients with systemic lupus erythematosus (SLE)

¢ Lesions occur on either or both sides of the valves

* Occur mainly on ventricular surface of the mitral and

tricuspid valves

+ Less common these days because of the use of steroids in

the treatment of SLE

43

Nonbacterial Thrombotic Endocarditis (NBTE)
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Primary diseases of the myocardium

i o e
Cardiovascular Righ plmw
System i ‘“'1 | « Myocarditis
o « Cardiomyopathies
Lecture lI: Diseases of Myocardium, Pericardium and Tumors * immunologic diseases (e.g., rheumatic fever)

Dr. Marwan Qubaja
Al-Quds University
Faculty of Medicine
Pathology Department

MAJOR CAUSES OF MYOCARDITIS =, '“Y°°°"Ji‘;'j Q:g:f‘:"““ 05 Ub s O3 pp s e Carchomyopath |es = primary clonotrality i myocordium

Infections:+ \Y:nev;:\w , Wecﬂ%és be gl shtwshcly Cardomyopetty e 5 g o yotadion S\ g @,
oS CormnmnON L A
k. Viruses (e.g., coxsacklewrus echovirus, influenza virus, HIV, CMV) e dom § YE=, Describe heart disease resultlng from prlmary abnormallty
oy corosatki B HIN ap . ~sts
. Ch/amyd/a (e, C pSIttaC/) D in th di
o Rickettsia (e.g., R typhi [typhus fever]) gi’e‘ig Yo D05 In the @y.oCarCitm:
. = . : : : = 1 hypesknsion
e Bacteria (e.g., Corynebacterium [diphtheria], Neisseria [meningococcus], J
Borrelia [Lyme disease]) * Not associated with HTN C;IHD valvular disease,
e Fungi (e.g., Candida) '%fb’i? ease

e Protozoa (e.g., Trypanosoma [Chagas disease], toxoplasmosis) congenltal heart disease, or |nf|ammat|on

e Helminths (e.g., trichinosis)

T —— T T p— * Divided into 3 major groups of diseases:

e Postviral 1. Dilated cardiomyopathy
Yre  Poststreptococcal (fhetimatic fever)
e Systemic lupus erythematosus — the most common (90% of cases)
o (Drug hypersensitivity'(e.g., methyldopa®™, sulfonamides)
o Transplant rejection 2. Hypertrophic cardiomyopathy
Unknown:

« Sarcoidosis  gstoric Cheomic Qranuonibus inFlaretory  dlisease 3. Restrictive cardiomyopathy

e Giant cell myocarditis



Dilated (congestlve) Cardiomyopathy

HF W ConJcsthr Wgt B o Congeshive_pos dw 3 ey Gutv

* is characterized by progressive cardiac hypertrophy, dilation,

and ventricular dysfunction of the 4 chambers

» Occurs in ages 20-60, more in men

%>+, Causes:
—gole—d\ .
Y Idlor._vathl WesY  Comemem

sz Known or  wlki Poclorial (no Single Casse).
. Inﬁerlted genetic abnormality (e.g. Duchenne dystrophy)

Weakness 3 Ty WL < @yhacelluton malit P musde Four J croskeletan Jt connection usJ, _,/W;Y» 5l d
fnmuscle ° AIC ei( ,w}‘u‘d"’
o I\‘-“b’“’ P LT

= mswe e Viral infections (e.g. Coxsackie B virus)
Mo ComeXsm
« Beriberi ( vt 6, deficiency )
¢ Toxins: cobalt or chemotherapeutic agents (doxorubicin)

s 42l Perlpartum occurs Iate in pregnancy, or several weeks to
S BoUN) peo monthS pOStpaI"tum So/ v—>5‘>ont-qne.ousl7 qem\;a,tj 5

A) Gross: 4-chamber dilatation & hypertrophy
B) Histology: variable myocyte hypertrophy &

interstitial fibrosis

Dilated Cardiomyopathy: Morphology

]a in Cham'oers -
Gross appearance:

* Heart isaenlarged weight > 900 gm

0 G N
R

. Enlargement7|s a combination of hypertrophy & dilation of

all chambers

Microscopic appearance:

* myocyte hypertrophy, interstitial fibrosis S pe @l o o2 oo BWL @

PRI
Complications: o “°f\ o o 2 d@»&%&m
heart _= Srasis inthe 2222 BE =

- @Ioool
i & =2 7
de'fdof?rnem‘ of embal\‘w? ‘H’émmb. ?omw. n (o=

¢ mural thrombi and embolism

Dilated Cardiomyopathy: Clinical features

* The clinical picture is that of progressive CHF (Coreestivie hieart Railure )

* 50% of peripartum cardiomyopathy recover spontaneously

* Idiopathic cases are usually fatal

most Commmon

¢ Causes of death:

— heart failure
— Embolism

— Ventricular arrhythmias

* Treatment: Cardiac transplantation



Hypertrophic Cardiomyopathy
s most  Common Change is ypertropic \(\d‘ “"‘*‘WV\
» referred to as asymmetric septal hypertrophy
e el O
» referred to as idiopathic hypertrophic subaortic

stenosis

e Characterized by:

1. myocardial hypertrophy of the 4 chambers mainly
(@abo 39 inferNatrcular > Matimum Il oS @

septum SePhurn pertrathy
Aorc Valg)! 6 ($wb oetid) a2kl 2 hjpgﬁrapbl&w 4822 Lnberonti @bes 3449

abnormal diastolic filling S epum

below -— chducedl) Abnetmal wl= diastelic  d

novmal 3. ventricular outflow obstruction

\b NG oW T ke aoric valwe) a8 ayl
below caddues 207% Of cases are autosomal dominant
owrput - 9

Lo F gl e ps

Hypertrophic Cardiomyopathy: Morphology

N

SthAm o '

Valve A) Gross: The ventricular septum is asymmetrically thickened
and bulges into the lumen of LV. Contact between the
hypertrophic septum and the anterior leaflet of mitral valve

may cause significant LV outflow obstruction.

B) Microscopic: hypertrophy and extreme disarray of fibers!'

Hypertrophic Cardiomyopathy: Morphology

Gross appearance: -3 5 wiperropic M 205 07

* The hypertrophy is prominent in the LV and in the septum
» The septum in most cases is thicker than the wall of the LV
* The septum thickness is maximum in the subaortic region
» Heart weight usually > 800 gm

* The hypertrophy of the septum is asymmetric, this causes
the outflow obstruction during systole

Microscopic appearance:

* Hypertrophic, abnormally arranged myocytes, later there
may be cardiac fibrosis

Hypertrophic Cardiomyopathy: Clinical features

HF wolpl &7

Exertional dyspnea: secondary to pulmonary HTN {kﬁ(ﬂw-}e\ns‘ow>

Bashor-k:n N brm‘\-\r\
Systolic murmur: due to abnormal movement of the

aorkc Slencsic Lo Al

anterior mitral valve leaflet, & LV outflow obstruction

Anginal pain — Chest pain .

Ventricular arrhythmia

Sudden death in young athletes — diastolic abrormal (reoluced )
Cardiac oUtfion s distructive -
CHF: in late stages due to myocardial fibrosis u |
»ﬁ{";ﬁw,l'fl Y @
heart S1 5 75T Blead 5 Oz
N ustba ho @l $

Covonary pe heort Il 2d) mizs &
ced ) PLS wSL
. HFf ‘3}:

Treatment: usually with B-blocker.



Restrictive Cardlomxopa th

Loiphibit the narma\ th. on o} sele —30"‘"«) Ging? Az 2 51—

« Characterized by décrease in ventricular compllance ]

resulting in impaired ventricular filling during diastole ./WW\

maletial
+ 10% of childhood heart disease in tropical countries ;... wiew

Within ™o cardiam
Causes: ook 4, b v G
* Endomyocardial fibrosis: (Most common cause, unknown etiology)

Blied s sle L SPe Lsincrease in cologen Riber  emde § Tyo Cardium.
coseepeve ws® EOsinophilic endomyocardlal fibrosis, or Loffler svndrome "J
Pﬁm&l&;:&:::bevvg cosinophd) £05in0 P Giliration 22P> 22 v— JRICRE -
J dlie to proteins released from the degranulating eosinophils

ldopa’fhl

Pa‘rasift fnfection
inFltredion S &

aceanitingbnormal Profin Cabvionic. Tumgy § hasert
» Cardiac amyloidosis Clstnophil € 32 waipllpotin N epons Anrenge, 0B
. _ & brosic d&2
* Hemochromatosis — accomulodion iniom.
wep Cardion ) B8 TeShViLE o= Tlks ™y Crmdiom €
* Radiation injury
¢ Endocardial fibroelastosis 13

M\jvcadium i inVolved U5 endo - £ 4 wps sl d/j
elastc olo wols Hirogis A skt
o7 Cellagern

Restrictive Cardiomyopathy: Clinical features

L—)\ng\*vq—kve) makrial Within myocomltm > eQRat o Suncron o4 Yoo

* In restrictive cardiomyopathy, ventricle is stiff and
Vet el @ SHY o verricled] oo o
inelastic that can be filled only with great effort.
0520 Qs Al ole ¢ i3 oy liffecult

e Clinical features:

fatigue, exertional dyspnea, and chest pain

systemic emboli may occur

arrhythmias

congestive heart failure in later stages

* Treatment: symptomatic & treatment of the cause

15
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Restrictive Cardiomyopathy: Morphology

)’L_. q_..:‘__/ UL‘- \22c acl” NovP}w\uﬂ\j I ‘J
genera| oSS

Gross appearance: |

» The atria are typically dilated

» The ventricles may be of normal size

* Mural or valvular thrombi may be present

Thombi rslie GOV, LGB Constrichion i D¥ Al o %) O

Microscopic appearance:

» The myocardiium may be infiltrated by eosinophils

 Fibroelastic tissue is present in the myocardium
14

PERICARDIAL DISEASES

» Pericarditis

» Pericardial effusions

16



Pericarditis * Pericarditis outcome:

: = (e +2) -aFection . . : o
« Primary pericarditis: = rs+ of thetire in theinfecons  seondry o vifa|  {aFections. — May cause immediate hemodynamic complications if
— is uncommon and usually infectious in origin ®effu3|on is significant
— Most common cause is viral infections . May resolve without significant complications
L , . May progress to chronic pericarditis
— Other causes: bacteria, mycobacteria, fungi y prog P
. Secondary pericarditis: > = S o * Chronic pericarditis: (pogesion oo\ &)
2 = u’o«s ociated I\ . . — . . .
Chronic_venal Zailwre T oo * When there is extensive suppuration, healing gives rise to
— Uremia is the most common Abnorma] e poritadios farital & Vsical, & Blroisd :
&’1"'* chronic pericarditis (domege 1 more severe)
— Cardiac surgery peiordial inkwcrin b« The lesion in chronic cases ranges from delicate adhesions
— Radiation to dense fibrotic scars that may obliterate the pericardial
— Rheumatic fever space
— Systemic lupus erythematosus * In such cases the heart can not expand, a condition called
. . . constrictive pericarditis
— Metastatic malignancies 17 18

® Fibrin i SHK){ malerial COLA\(\.(L'I\CE- to offecn o’c\/\g_:')_
i La)
0, QYo = PUGDum _> Rkl B \Gsiva) S 2
' Low'avw\d R \(\:z_o./\r\" )

. .. b ot veremel i(\“\i\) Lo Yuovl
Pericarditis et morveod oo
3

« Clinical manifestation: echrickive wgopodhy = %

= ConSMICHNe pericarditis

w‘ s i el ~ . L . . INCF SVC (e Conshrichion J2v 83 O
("bread and butter" pericarditis): In patients with B

uremia or acute rheumatic fever

g — Atypical chest pain:>chrest pon ot s HifRerent Prown Crast 3o

brarth >Ulel 6o 0V op@ B3 PlUdhic pain s W vk \Sthande Yusr disease.
st = Tacrease @O — a friction rub type of sound on auscultation
in ~ (o Sk N 5,5 Periondio gentes's Reri N5 fiwid St drairogell M

REPNARIO) g> Onorgenty P e igenas el TG THE T .
Lol g = 2t 2 cardiac tamponade: S lore et D ia e G Cavity-

e Sevemty d=

nw = \ery \ow

Ls | pressore i s dDistant heart sounds — b e §in b )
Y laidd V\afn‘\p\\\j i

* Distended neck veinssvl)
(hod s Batigypmas 101> Consirickive ¢ 4
* Declining cardiac output

* Shock

20



Pericardial Effusions Cardiac Tumors

» Secondary tumor: (Metastatic Neoplasms)

. . om anomos, v /7w ‘J
* Serous: CHF, hypoalbuminemia o o e o waecoen.

water like Blud ) . U~ ) — more common than primary cardiac tumors.
* Serosanguineous: blunt chest trauma, malignancy

waler ke Sk, + Bosd
« Chylous*‘mediastinal lymphatic obstruction

occur in up to 10% of patients with cancer

\ympln & G ™ — Most often, they involve the pericardium
° - - - - .
Hemgggrhcardlum' fupture aortic aneurysm, or — cause pericarditis and hemorrhagic pericardial effusions

ruptured MI, or penetrating trauma — The most common primary neoplasms that metastasize to

* Treatment: cardiac tamponade is a cardiac emergency. It the heart are: carcinomas of the lung and breast, malignant

should be treated by pericardiocentesis melanomas, lymphomas and leukemias

2 * Primary tumors: are rare 2

3t g\-ﬁ\,-'\ ‘-.‘:fv—’ R‘\(M

Primary Tumors (). Primary Tumors 7=y
Bpanpi e Bis SU es L)

—_—

« Myxomas: ‘C‘ﬁ’{;/ L)

¢ Most common tumors in descending order: _ Benign tumors

ble
_.— Myxomas — Arise from left atrium near fossa ovalis
6‘.“,» ) &Y\'\\A'xc\) (3‘,\,3:05_“5
e :ji” — Papillomas — May be sessile or pedunculated

_ Papillary elastofibroma — Composed of multinucleated stellate cells, smooth

elastic , Klrows Hswut - muscle cells may be present, the cells are suspended in
— Rhabdomyomas a mucopolysaccharide rich stroma
— Angiosarcomas =~ - Vet e — They may obstruct the atrioventricular valves with
_ Rhabdomyosarcomas resultant syncopal episodes or even death

— They may fragment and cause emboli
- Lipemer -3 adipose Nssua e
e z « Treatment: surgical resection is lifesaving 2
R\ Cotdivmn Youns Lo:réu'ww .



Primary Tumors

e Cardiac rhabdomyomas:
— The most common primary cardiac tumors of infancy and
childhood

— Best known for their association with tuberous sclerosis

— Present as myocardiac mass that project into the
ventricular lumen

— May be solitary or multiple

— Composed of eosinophilic, polygonal cells, many of which
contain large, glycogen rich cytoplasmic granules.

— Myofibrils can be demonstrated in such cells under the

microscope
25 26

Primary Tumors

* Lipomas:
— May occur anywhere in the heart
— They most likely represent malformation than true
neoplasm
— Lipoma like accumulation in the ventricular septum is
quite common
— Though morphologically benign, they may be

implicated in sudden cardiac death

27
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Lecture lll: CHF and Hypertension

Dr. Marwan Qubaja

Al-Quds University

i
Faculty of Medicine e

Pathology Department

CHF: Causes

« Congenital heart disease (valvular problems), endocorditis myocerl

* Ischemic heart disease
* Rheumatic heart disease and other immune disease :
— E.g., SLE, RA, Scleroderma
* Hypertensive heart disease
* Inflammatory disease of the heart
* Nutritional, endocrine, and metabolic diseases including:
— Thyrotoxicosis = hyper merapolic T §-
— Myxedema <_J
— Beriberi Gtwiamine) 5 Uit B de@ciemj
— Carcinoid syndrome
— Storage disease
— Amyloidosis
» Cardiomyopathy 3

s +tumoy

\"na&qm\% LA — tonormal accumalakion @t Flux

myo Cordiel e

inrckim— MI, cardiomyopathy, valvular disease -©

Congestive Heart Failure (CHF)

. diminished .5
functional capacity of the
heart which is unable to
maintain an output sufficient
for metabolic needs. - ¢ tisue € o739

« Can involve the heart's left side, A 7
right side, or both sides

o= blosgd in ogork of Ha by
» Called congestive because of

pulmonary congestion and

peripheral edema ( systmiC it Cphation). ,

Types of heart failure

LERE e W Wl 2l 28517 e T ik

SRS . . >, -
b e, ngh output failure: inability of t'he heart—;cocmrpde{fé tgﬁpms rosrno] amel s, Hon
-~ increased demand for blood by tissues narma \.

G g 0 ol

W as 0 a8 ol henglhisS, GBS TS Wil 5 T

even

o . . increase needl Gl 0y @ 31OV red 18
— Thyrotoxicosis, anemias, arteriovenous shunt%wé& 20 Yisseas, organs oo o3

 Low output failure: cardiac output is insufficient at rest or at ‘”‘JPQ”'"°*°::°Z"° e
. g H ‘ L nen

exertion: Ls reduChion in ok Put = ers any dignse in mfxm e o9

aorHc<; i’fﬂi%s

wnitral < Shnesis

. . . {pCom@

 Forward failure: Decreased left ventricular output

* Elér\j—)ncsnﬂai

X Pt ouk > not MYMQ‘,

— Cardiac tamponade, aortic stenosis
Ly Sever f}a,maPer_icachiHj .
* Backward failure: increased congestion of the venous
circulation, because the failing ventricle is unable to eject the
normal volume of venous blood delivered to it during

diastole



Types of heart failure Types of heart failure

« Ve Cardiac (,e:J LA PO dts

oukQwt

* Compensated heart failure: If the dllated ventricle » Systolic heart failure: is the result of impaired
is able to maintain cardiac output at a level that contractile function
meets the needs of the body l

— E.g., MI, Dilated cardiomyopathy

HE des 6o 5800 dlawd o \,\j‘,mrw@efm? o b G, e

* Decompensated heart failure: With time, the * Diastolic heart failure: reduced ventricular

failing myocardium is no longer able to propel . . :
gmy g Prop compliance in the setting of normal or near normal

sufficient blood to meet the needs of the body, even _ _
¢ rost systolic function
at rest.

— E.g., HTN, aortic stenosis

main

* Right-sided cardiac failure
£

Fepe » Left-sided cardiac failure ] )
CHF: S o CHF: Signs
: Symptoms < Ly & Bloed T congested_ 255 e
or 5&54&/\'\‘@ circwlation
Shorken in ¥he breath * Acute pulmonary gdema Palmanat)
u‘ou-t?\P LJA;[M intersinfal 1 ’S’PQCLS @ wad
A % . » Cardiomegaly
* Dyspnea on ordinary exertion lomer el L
b U Ao Shovken orath o U, 62 F Llaw i agsivites J1 gradly N> * Laterally displaced apical impulse
g 2o Exercise intolerance * Increased central venous pressure Was
Shorten breath - VJI&N\_,_U(IJ,\A Wl erercise & S & 4R de. e Pr\essw@
idholeranmce o_ie pou> A ?‘”f“gﬁé“‘” it SSU S S * Hepatojugular reflux pi.d 0 back{oo L2 e Viver 1 ze abdoman A REsi ;
Weakness & I * Hepatomegaly Jeapdorr 3\ neckuin v SNC S
s . \ B2 w
* Nocturia o Lower extremity edema i 1o 5ot o uois e 250 doiar i B2 7011V ®
ncrenss, Bresuancy iination in gt o * Neck vein distention ] e
* Cough (nonproductive) — T
; s, .0 Pleural effusion Fidh tn e
““—_s Orthopnea ; Gt i/ T RaleS abnermal preeding sowds  secondny ko Hoa ressab of e fl ‘
Morttan \yeatn whan Wy 9 down | s3 1 alviolonr Spaces nland Rore oo vale. . %nﬁp(rw\’\'c’ﬂ\ﬁl\@’)
 Paroxysmal nocturnal dyspnea L 91t 8/ gere® SSGANOP 7 e patue il Cese betent - palmenan) Prgverd 3
Sudder  ounset of &35?\@.0\ (,&M'rj 5\61’6)' “ /"L"')ifdzﬁ * TaChycardla relaed for o Conshant Ue _poo WE C””SQSHUQ'J‘ e G
T o sen) * Unexplained weight gain %2707 8
_ - . rten breath When eink  n s ee/\o \‘\ . " mPatmertt
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(J%UJM\J(’/\OUS dlskn;mw)
1
Jupdort a5 Sl leght-smed cardiac failure
vein wous @lain e (2l Comn 0 P"‘\W‘“’WJ B e
iz, ¥~ (The Mokt ¢
“ﬁ“i% «i|* Left sided heart failure (the most common cause)
Ri.sde HET peool & oth wr s Lioided HE e

So—ds J\PG’ 4"“ lj"L“J e
o e B common causes:
* Intrinsic diseases of the lung: (in the absence of LHF)

WV\3§ \n‘\'ﬂﬂSlC 2)\4)3 n/;-) \a) @

dicease

— pulmonary HTN (%or pulmgnale)

heart

_ COPD 9

Cor FLAJm onale = R{,, S‘A’L vadfac ‘{(’ ool
Feiloart

. . \MSJI/&Q@; 2 v heart )\ s 0o
— Pulmonary fibrosis

¢ Pulmonic or tricuspid valve disease

* Congenital heart diseases (left-to-right shunt)

oerdoy) s

= oo Left-sided cardiac failure

()[{JL M- Qoo )L)%_,_j-aqé\rfd'l q_. 0_))§2.\@/)[) U—) ,\,\SJ, ng){-ﬁcl{ (I",’""J] M @!

(%ﬁ{)ai‘ens‘rm )
F\Idé most common causes.
page Lt Jas e

@Ir\{l(.{e_
s frpt s Systemic hypertension
" A
Corgeston (jj;:;- mitral or aortic valve disease < Stenosis

Pq\mor\ad © T CDW\P&"‘QV\C@

* ischemic heart disease . pord Fom  mue cocdioum w2 die fqﬂawﬁ

N Rovous Mseur  Lwon- Qxch—\—\mm_jj
* primary diseases of the myocardium.

Cordio myo pathy =

Uenous dvainege, e 2 dpadl el Gul fLo w0

Clinical Features: Right heart failure

Systemic venous congestion: Congested i foe Beed tn Sughenic el

+ distended neck veins

* passive congestion of the liver

» generalized venous congestion including ju&@r veins
* enlarged, sometimes tender liver ( hepatomegaly ).

* increased frequency of deep venous thrombi & pulmonary
embolism

Edema:

* subcutaneous edema
+ weight gain
* ascites, pleural effusions

» dependent edema (the feet and lower legs) 10
STD‘\[H'j SIS o \As ¢

v e linical Features: Left heart failure

CUY\SF—SWQV\\QQf Tal
¢ Dyspnea due to pulmonary congestion and edema

Citedptin s Bl Smptoms @ Siqws = 5 ke

— Exertional dyspnea: during physical activity
— Orthopnea: when the person is lying down

— Paroxysmal nocturnal dyspnea: sudden, severe
dyspnea, with coughing, choking sensation, & wheezing

* muscle fatigue

* Enlarged heart, Tachycardia

* Third heart sound (S3)

* Rales at the lung bases

* Mitral regurgitation with systolic murmur

 Atrial fibrillation: "irregularly irregular" heartbeat due to

chronic dilation of the left atrium 12



Compensated heart failure:
e adaptive responses

* Neurohumoral reactions: release of catecholamines in

response to reduced cardiac output, this leads to:

— Increased force of contraction (inotropic effect)

W HE pos b 3=
U250 Supt g '-‘)B‘J
ol Circulaha v\{(}w‘, u" vl
A HR R l/:jre/rhr lﬂl'\j—z’

dilatation. & o HF

— Increased heart rate (Tachycardla)

masle &b
Con’rmchMJl;, | o al ughe oF e

w \1 ncrmSC mura e
tyde ¢E- (b M packness - dilation

(- « Hypertrophy: 1) Concentrlc 2) ECCONtre o &
650 JP lecd \/5 MUWCT( dJ L e volume load
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* Activation of the renin-angiotensin sys em 2 onormal Communication

. berween 2 Chamber
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Compensated heart failure:
adaptive responses

Cardiac hypertrophy:

* Eccentric hypertrophy:

* an increase in heart size as well as an increase in
ventricular wall thickness

+ pure volume load & «—'

. . L 5 dilatation I
« increase in cardiac fiber length — et veslud 3 dilatetion &7

— .u_&‘\’;}a
. |

Compensated heart failure:
adaptive responses

Cardiac hypertrophy:
* Concentric hypertrophy: the
thickness of the ventricular wall

increases without increase in the size

of the chamber
> v
* Pure pressure load

* increase the diameter of individual

muscle fibers

* e.g., HTN, valvular stenosis

Hypertension (HTN) - Introduction

)_[\/
. “Sustalned increase in blood pressure”

NP
= Silent Killer— asymptomatic until late
P
Symptoms: dizziness, headache, and visual di fflcultles

= Risk factor for — MI, DM, Stroke, heart & renal failure
W

= 25% of population, <35% aware

oo’ * ‘/\g?of Pregswe — 5 L Contro L
F S s C- Chronic, end organ & vascular damage

* E.g., valvular regurgitation, abnormal shunts d:’f}“" Ao 52 A Complication @ w3k *
e I3
.5 g = Complications: ATH, IHD, Renal damage, Stroke G\_%EF/*M .

Maiw OJWSC,S'HW
\'\J.M‘# [«a'fl-w\e

or (‘!fld) F;I'IU«Y‘C

> 457 o HIN i< idiopathic , 5. is Secondy HIN.
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Malignant (Accelerated) Hypertension

= Occurs in 5% of hypertensive persons

G
\‘“\ R \\\:'

A ‘\\ 0
i A
R

AR
8 %§‘:\‘ & O

i

= Rapidly rising blood pressure that if untreated leads

Systolic Diastolic -
Category (mm Hg) (mm Ho) to cgth within 1 or 2 years.
= May complicate any type of HTN.
Normal <130 <85
High normal 130-139 85-89 - Severe%yperterlsiop (diastolic > 120 mm Hg)
Hypertension _ sorke J) G225
; , Characterized by:
Stage I (mild) [40-159 90-99
Stage 2 (moderate) 160-179 100-109 « renal failure
Stage 3 (severe) 180209 110-119 - retinal hemorrhages and exudates, with or without
Stage 4 (very severe) >210 >120 i —
woNnend Wl ¢t 3 Ol o papilledema — s ; ﬁ* 1
_ rekinak exodde [ ‘
_ ckinak Mo ’ edema in
. e & \ ‘ A;::Z«-iszw\ ©

Causes of Hypertension .
e y Renal Causes:

Essential Hypertension (90%-95% of cases)

Secondary Hypertension (5%-10%) . .
»E’M = Polycystic Disease
e Acute glomerulonephritis
e Chronic renal disease
e Polycystic disease
e Renal artery stenosis
e Renal vasculitis

e Renin-producing tumors
19
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;— Causes of Hypertension Causes of Hypertension
Endocrine: Cardiovascular:
+ Adrenocortical hyperfunﬁ:\:i:\)cil (Cushing syndrome, primary . Co@n of aorta

aldosteronism, congenital adrenal hyperplasia)

Polyarteritis nodosa

L4 EXOgenous hormones (glucocorticoids, eStrOgen [inClUding Increased intravascular volume

pregnancy-induced and oral contraceptives], sympathomimetics

Increased cardiac output

and tyramine-containing foods, monoamine oxidase inhibitors) ek . e\aski ¢
¢ Rigidity of the aorta
e Pheochromocytoma = ‘twmer i g™ wadsle.omd & secyehes —
Wigh \esel Lrown corticoid amidl Neuro]og|c;

Acromegal
* il e Psychogenic

Hypothyroidism (myxedema
* ypoty! (my ) ¢ Increased intracranial pressure

¢ Hyperthyroidism (thyrotoxicosis) e Sleepapnea __wsealy in shese pawint —> P 2
e Pregnancy-induced B deffalt in bretluin s teef
9 y e Acute stress, including surgery

21 22

Regulation of BP: ,yoraL FacTors Pathogenesis of HTN
Constrictors Dilators _ . _
BLOOD VOLUME Angiotensin Il Prostaglandins = both increased blood volume and increased peripheral
Sodium i ini
Mineralocorticoids ?S:anhbocl)i;nr:ges El(gl/nEsDRF resistance contribute to the increased pressure
Atriopeptin :
gl Leukotnenes = Cardiac output is influenced by blood volume, which is
Endothelin Aot reminied,
/ g ligﬂmkj;ou greatly dependent on body sodium
BP = CARDIAC X PERIPHERAL LOCAL FA,CTOHS = Total peripheral resistance is determined at the
= OUTPUT RESISTANCE Autoregulation
lonic (pH, hypoxia) level of arterioles, and depends on the effects of the
neural and hormonal influences
CARDIAC FACTORS N.E URAL FACTORS = Normal vascular tone depends on the competition
Heart rate Constrictors Dilators
Contractility a-adrenergic B-adrenergic between vasoconstricting influences and vasodilators

24
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P MM‘IY\U (as5es- .
= Through renin angiotensin system, the kidney influences

both®peripheral resistance and@sodium homeostasis

= Natriuretic factor is believed to be a neurohormone that is
secreted by atria and left ventricle in response to volume
expansion. It inhibits Na reabsorption in distal tubules and
cause vasodilation
Sengki € \ S &g
= Mutations in proteins that affect sodium reabsorption,

for example mutations in an epithelial sodium channel

protein lead to increased distal tubular reabsorption of Na
induced by aldosterone, and decreased renal Na excretion.
This results in a moderate to severe form of salt ! |~ wﬂé 4

o . . el ¢ (éﬁ)\u T2
sensitive hypertension called Liddle’s syndrome

T (eabgo(?\'l ovx \3‘:’ g

——

@

gPathogenesis of Essential Hypertension

Essential hypertension is a complex multifactorial disorder
Gopr o \naPefmwu I
\3 02 NSt _\SW—J-\ (ﬁw' &l o sl

 Polygenic mutations are more likely

= Genetic factors:

Pest p%rml vesx%ow& Cowvahac ov&gdt *e B N

e

adipose Hsiug e avkeny

NS L= &)

Pathogenesis of Renovascular HTN exmg hgsas
v

lGF l&@ lomulon E\*Y&-\'\OV\ YodR- J \ﬂa:j

1

Renin by JGA‘
I I ‘

Aldosterone Angiotensin Il

—_—

Vasoconstri
ction f@rz()%m[ fesistoni
1 PVR RIS
<cinn 26
> @
Complications of HTN -, ;‘:fii‘ﬁp

wft\ w\ By wiN
= Large Blood Vessels — Macroangiopathy = o2 2

 Atherosclerosis and its complications

(r i cKnesis

= Small Blood Vessels — Microangiopathy

Al
. P
Gene/defects)in some enzymes like: B A:Eb - hyaline and hyperplastic arteriolosclerosis o
« Aldosterone synthas&}u de}oxylase,m « Heart: reduthion, ke oL NS ety G TRy S (e Onmiad | ._w!,uﬂ
- Lead to increase in secretion of aldosterone with the Congestive. ] intumen ™ warl S Earibon
result of increased Na_and water reabsorption, plasma HE_ ooz LVH 1 vent ’“UP""’“O?@ d\we«Lo ool \n yaline i Blodecy
volume expansion, and HTN - Kidney. in mumloer o P smooth

= Environmental factors

* Stress .
* Obesity 3 s &Z\ ;‘L oifjg\n
* Physical inactivity N Oj:ﬁ(gmmw

» Heavy consumption of salt ”

il Fipulg e QY &2 reral

inCremsin
mustle %\ow (,\wdexrs within the

nign nephrosclerosis
“?_} ngrd nJ <4 -Hm‘ck',_(j w & goext ol wall:

u Eyes
 Hypertensive retinopathy > oo mrage.-

U&&S

= Brain:
\’\,zMorrhaﬁb /fn?ﬁd—iof\'
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Benign
Nephrosclerosis

Leathery Granularity
due to minute scarring

1L
N 5

LV Hypertrophy secondary to HTN

30

. Hypertensive Heart Disease
Retinopathy secondary to HTN ngporttophy e WZ@ i vertricle. e Cramges @t 10 huporkiionoss 91 i)
|« Left ventricular hypertrophy with a history of hypertension
Consentric.
Gy e ns\v + other causes of ventricular hypertrophy have been excluded.
= t_s)l o JJ

ve¥inal {\f\"-m‘”r\“"*ﬁe i

1 o>
CMAPWH";) — (e.g., aortic stenosis or primary hypertrophic

Q) e e cardiomyopathy)
m ooy ¢ w2 Cause: sustained pressure load on LV

» with increasing degrees of hypertrophy, the metabolic
requirements continue to increase but the ability of the heart
to meet these demands decreases.

» hypertrophy decreases diastolic filling and stroke volume

e Complication: CHF, MI, arrhythmias.

Normal retina -




Morphology

* LV concentric hypertrophy
* Heart weight > 450 g.

» wall thicknesses > 2.0 cm.

* When LV fails, RV undergoes hypertrophy, and dilation

may also develop

* Histology: cardiac myocytes enlarge, and contain

hyperchromatic , rectangular box-car shaped nuclei

33

disense o 5 Jisease in heork o

in \@ LRE) 9 .
Cor Pulmonale (Pulmonary Heart Disease)
¢ Describe disease of right side chambers of the heart.

* This results from pulmonary hypertension, occurred from

pulmonary parenchymal or vascular disease
» Characterized by hypertrophy and/or dilation
Morphology:
* In acute cor pulmonale: RV is usually dilated.
* In chronic cor pulmonale:

— RV & right atrium hypertrophy.

— Thickness of the RV may exceed that of the LV

— Later: RV failure with RV & right atrium dilation .

IR VRS (DT &> Qep Als
vorkbe 0 )z e N edo e

LV hypertrophy: Clinical features:

Initially: no symptoms

Later: LV may decompensate (fail)

* Diagnosis: CXR, echo, ECG

Complications: 0wicems —s end orgon damagt-

— heart failure is a poor prognosis

— progressive renal damage

— cerebrovascular accidents VU P o7 StrolRe

— sudden cardiac death “

DISORDERS THAT PREDISPOSE TO COR PULMONALE =) ov5° ol o 0“\; 0
@ e\onemens

\r\»sewm\g‘\d\n

Diseases of the Lungs:

e Chronic obstructive lung disease (the most common chronic cause)
e Diffuse pulmonary interstitial fibrosis
e Extensive, persistent atelectasis
e Cystic fibrosis
Diseases of Pulmonary Vessels:

e Pulmonary embolism (the most common acute cause)
e Primary pulmonary vascular sclerosis

e Pulmonary arteritis (e.g., Wegener granulomatosis)

e Drug-, toxin-, or radiation-induced vascular sclerosis

Disorders Affecting Chest Movement:
KY Pho i

Kyphoscoliosis bobnormal tn verehral  Glumn when l/\d\"n\'j Lor werd

4 ~ ~ ~ ~ ~ Y9 \akre secoliosis

d

e Marked obesity
e Neuromuscular diseases
Disorders Inducing Pulmonary Arteriolar Constriction:

Kypha SColiosis. W\ tee 2

e Metabolic acidosis
e Hypoxemia

36



VASCULAR DISEASES

Pulmonary
artery agn
ST Let = Vascular abnormalities cause
atrium
Cardiovascular s Buluy clinical disease by: by Hhromb
System Right Let 0 : by :aterias cle
ventricle o * Narrowing or completely obstructing

lumen <
* Weakening of the wall leading to

Inferior
vena cava

Lecture IV: Arteriosclerosis dilation or rupture
anorml dilafion eJ
aneu fygm Lgov!

Dr. Marwan Qubaja

Al-Quds University

Dilation:

Faculty of Medicine thrombosis with _

Pathologv Department atherosclerosis : 2 aneurysm with

athology Departmen . rupture 2
@ (=

Atherosclerosis (ATH)

. . = Definition: “Chronic inflammatory disorder
Arteriosclerosis
Hardening of intima of large and medium sized blood

vessels characterised by formation of

3

Atherosclerosis Medial Calcific Arteriolosclerosis / = ;
Large BV Sclerosis Small vessel Fhvs <« fibrofatty plaques called atheroma that | v ~
Intim a Media Full thickness omd, f“’*ﬂ acd — _
. -
tpid)  protrude into and obstruct vascular lumen, iscuemi.

m weaken the underlying media, and may

——

Arterloscleros_ls_ hardenlrjg of the arteries”: thickening undergo serious complications”.
and loss of elasticity of arterial walls — .
= 3 Fissurin 9 ( ZJ_%”) 4
® lvge and media Vessels = athers sclerosis S« 2 Wl Ceration

. hyatine
® sSmall vessel = ageriolosclerosis Qs dseo —[h‘g,:anzp;usﬁc L e velpDynent oL Avrombus .



0Principal components of atherosclerotic plaqueg e

Atherosclerosis Q Fibrous cap compo%ed of proliferatclgmg smooth muscle 3 Campownds
= Morphology of the ‘i:::lf“(;tr\d“ cells?)macrophages, lymphocytes, foam cells, and

lainFl-mm.wj Cells \-’mmﬁljk* ){\Oio{

atheroma: a raised Bendo -l ) @xtracellular matrix

focal lesion within the
ot that has yellow
(7o) core made from o
“#4 cholesterol and other

@ €)
wtond D Necrotic core consists of cellular debris, extracellular lipid
Pt with cholesterol crystals, and foamy macrophages

Pﬂw otherome  Neovascularization _y Cypayion o2
YW Vessel(

lipids and covered by a

FIBROUS CAP

(smooth muscle cells, macrophages,

foam cells, lymphocytes, collagen,

elastin, protlecglycans, neovascularization)

adrarome fibrous cap

Atheroma vary in size from
0.3 to 1.5 cm in diameter

NECRQTIC CENTER
(cell debris, cholesterol crystals,
foam cells, calcium)

MEDIA

otevpSc)eraSis = 3mm

Fibrous cap (F)
Central lipid core (C)
The lumen (L)

Normal coronary o o
arte RGN g
ey AR

Atherosclerosed cornoary artery, cholesterol clefts and macrophages o
L; estrva Celuldovt C\(\o\e.ﬁ-e/(o\ ox EXto [‘e“\,\(&’\/ (l?l
W~ oo a\C&\»Mm\KA— a—\\,\{—ro ™MakOS plg\av\hq_,

d



(—> disease i intima and atachyment Catokd ¥ | Ceroral 4 a\‘éna'romn AUD o \g’}"]

® With Lage 8y§ madium By~ o ariery - .
. . /
Atherosclerosis: Common Sites Common Sites & & pcerenal miarcion
.4 Large BV: Aorta, Carotid & lliac. consequences: oot ey
% Medium BV: Coronary, Cerebral, Popliteal. = In descending order, the Myocardial PIRIREED
i * . infarction romad 1 ToE 13
= Small BV and Veins: Never affected. ' most extensively foronony &
Ty vor affected in atheroScleros:s - etry
= Mainly involves the arteries supplying - Heart, Brain, involved vessels are: aneurysms
Cd P nNawown
_Kidney & lower extremities e 6}/ lower abdominal aorta®|;
I o % A
= Lesions tend to be much more prominent around the % o N | °®coronary arteries perlphleral
norme vascular
origins (ostia) of major branches. — N anwes™ e popliteal arteries disease

B!

= Vessels of the upper extremities are usually _s <18y §ye@  ° internal carotid arteries o N3 5

N\ . - J1E18 15
“PPer extremities o .
Cref ;?éiu\f) spared, as are the mesenteric and renal arteries, 7™ " the circle of Willis Consequences: < athyrome
0 expect atb the oska Msuql'lj SPo\reJ lower extrems s
_J:qt'u'g) @ai—'\/mrowo\ o oy Sckrobic = &Cfected o vessel wall
Ak eroSClevesis Plage - Wil resiut (s orow 14 \umesn -

wsf‘\“’ Complication of atherosclerotic plaquesicua w35
P A

) 9 . . =
‘MD"’) = Thrombosis / Thrombo-embolism — ® nermal endotaky) cells @
anHCQQjVL.\MV\‘\' proparities ﬂ’"‘@j

® |[schemia / Infarction — end organ damage 2 (r"',‘\jp"‘:hfe A Juos L) ‘YR % cLinicaL Myocardial Cerebral Gangrene of Abdominal aortic

HORIZON infarct infarct extremities aneurysm

Oodvasive Qockov
© txpoute Ror basmant mubrin
@) Telease Hssue Locrov g
= Hemorrhage into the plaque may occur initiated by 4 < 30-

thrombws ~rE/0}-J

o 40 -

= Rupture, ulceration

Complications:
Thrombosis
Plaque rupture
Hemorrhage
Wall weakening
Calcification

rupture of the overlying fibrous cap
wall 8. vV 4 Weakness OCiman) “
T u Aneurysmal dilatation: result from ischemic atrophy of

ds \a{-o\-hov»[‘-P L
the vessel wall or due to pressure effect of the atheroma

20 — Fibrous Plague

?
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SHMmliatty Streaks Risk factors for atherosclerosis

ol Composed of Eﬂd'ﬁ"ed Major Risks |Lesser, Uncertain, or Nonquantitated Risks
foam cells —Esimrxa;c call Nonmodifiable Obesity .

= Not raised and don’t - Increasing age Physical inactivity impaient
disturb blood flow , nof s Male gender Stress ("type A" personality)it;;tzv;

= Start as muItipIe yeIIow fat J\a;;J—MI - Family history Postmenopausal estrogen deficrilti.:;::';lM jiﬁ“ﬁj
spots <1mm in diameter, 1 - * Genetic abnormalities High carbohydrate intake o J dreak
cm long or longer Q‘deig" able ) Potentially Controllable Hardened (trans) unsaturated fat intake q“:j )

Hyperlipidemia N Chlamydia pneumoniae Cin¥eCtion) | gthers sC\erosis 5‘9;‘]

= Appear in the aorta of all
children > 10 years of age

= not all fatty streaks are at

destined to become #2"
latty steaks (aorto) -

advenced atheroSClerosis

ATH: Risk factors —|

= Age: men>45, women >35 yrs
T UkSuq\Ej
= Hypertension: BP>140/90

Metaboli€ It ~uiPas / diat . - e
Controlled Hypertension—s diat ~/b.s damages ctiys v35 Uial o (ne
onti Ingpestenisve arvg oY iv:)v:j in endo tralial.
Cigarette smoking

b oall Cowuser).

_Fatty streaks (aorta) | Diabetes

14

Modl' e\‘m\éﬁ & P

Good and Bad

Non - meell e\ able

"
u‘J‘:J |

= Cigarette smoking

= | ow high density lipoprotein cholesterol

(HDL): < 40mg/dl

J
Yook Fat-

15



Rlsk factors: Hyperlipidemia
diat M2 ws (U5 ndz) medifiable o
= Hypercholesterolemia — mainly

a,l
F%*y steak — oo bA

ar \\Pmi @ ©
[ip a’eﬁ AV,
fu—j SVDK,\,\.,EJ cu.f\_,-

,/

= Intimal injury (endo thaliad cen injury) >

ATH: Pathogenesis:

@%vv\o\(( ~ 3 q,.__J
@ stress

= Hypertriglyceridemia - less significant ‘:\ ' = Inflammation and necrosis
7N
= LDL - Increased risk /_,-—-- "'--\ = Cholesterol accumulation (soft atheroma)
. |/' II| . . . .
| = HDL — lowers the risk — Reverse ‘l = Fibrosis, smooth muscle proliferation (hard
P:JJ),\A A l -
okve o1  transport [ ia atheroma)
) 5 J extension o Lo oawd destrnction o-k- weseel
N it Increase Good Fats? il .t. = Extencinn of lacinn and dactriictinn nf vingge]
exeresis N - i\
owU*@‘ , " Lower LDL, Increase HDL |Li\lor Stc;'mad\,
* Mono unsaturated fats
* Poly unsaturated fats
K omzﬂcr\ -3 @-\’\'\j&QQL .

Pathogenesis: The response to injury hypothesis

Considers ATH to be a chronic inflammatory response

3.

of arterial wall initiated by injury to the endothelium

Central to this theory are the following:

injury Nole— &
Chronic endothelial injury: e.g(HTN smoking , <rress )

Endothelial dysfunction: in $¢t of \‘x‘“j =3 L\m{,y ant coagulate. 4,

prfority oy normal M%d

Increased permeability, and thrombotic potentlal ; ‘JJf{‘j ges o)

Accumulation of lipoprotein (LDL) and oxidation

Adhesion of monocytes (and other leukocytes) to the l\/
endothelium, and their migration into the intima and ,Qrm“;.;c,w of
transformation into macrophages & foam cells Ao Phvonow)
Adhacinn nf nlatalate (a dhesions o R Plaelehs) 10 e ,
yelease Nl

'/:r old”\ﬂs jons
Dlatc|eks -

Co o:ju.lak% ?ﬁ?ﬂ%.

S}Y\Da“« aasUe C};l\g

Emigration of SMCs from media into the intima, due

to factors released from activated platelets,

macrophages, or vascular cells

Accumulation of lipids both within cells Cef“\‘j

(macrophages and SMCs) and extracellularly

Proliferation of SMCs in the intima, and elaboratlon
Chlosteral Cloft 5 00 oo o
of extracellular matrix, leading to accumulation of

collagen and proteoglycans. L Z,f' Lid o
cells

18

@

Pathogenesis: The response to injury hypothesis

al Brant botla Lipicl).

20



@ , [ i s -
4 | ‘) American Heart Association classification of atherosclerotic lesions

Nomenclature and Sequences in Main growth Earliest Clinical

main histology progression mechanism onset correlation

3. Smooth muscle Type | (initial) lesion /w1 \e» 5]
P e ootod mactonage. (° f‘“} |
activation. foam cells Y- ’ Erom
l Fatty streak Type Il (fatty streak) lesion first .
o Mainly intracellular ] G decade Clinically
1. Chronic lipid accumulation * main:lylby silent
endothelial T
njuy's Type Il (intermediate) lesion lipid
- fpeidomia Type Il changes and small ] L.
. i
N i 4. Macro s and o
. Ei?rg‘gggsteine smogtl?hr:agcle cells extracellular lipid pools * Erom
. - engulf lipid :
,'{.'g;?:sdy"am'c factors . | o Type IV (atheroma) lesion IV m"ge
5 esponse to injury — deca
* Viruses Lymphocyte Type Il changes and core of
+ Immune reactions, l extracellular lipid *
Type V (fibroatheroma) lesion Vv Accelerated
Lipid core and fibrotic layer, or smooth Clinically
multiple lipid cores and fibrotic muscle silent
layers, or mainly calcific, and collagen From or
or mainly fibrotic increase fourth overt
2. Endothelial dysfunction ) % m;&uﬁ&agen = = decade
(.g., increased permeability, and other ECM Type VI (complicated) lesion )
5“"%‘2‘;{9 a?jnespn) deposition, extracellular Surface defect > VI Thrombosis,
jon e aanesion ipi *
and emigration. | e Lymphocyte  Collagen hematoma-hemorrhage, thrombus hematoma
=) =] =]

Morphologic types: | Prevention of ATH

_u 0! &5 & Primary prevention: change in life style
Qb
M?i‘sxi pac?Y = cessation of cigarette smoking

= control of hypertension
= weight reduction
= jncreased exercise

= |owering total & LDL cholesterol while increasing HDL

T y R Secondary prevention: to prevent recurrence ¢ modifiation d* e
el TNE . h T > StoHad adol pU s
Fibroatheroma Plaques Complicated = use of lipid-lowering drugs (statins) omip\ade et d“ﬁl

\" Vi 2 " [AS&-O?‘-- awh‘_\)lak[e.l- dmﬁg 2




Monckeberg medial calcific sclerosis

= Calcific deposits (ring-like) in muscular arteries

Arteriosclerosis e

o N N > \I
Hardening = Calcifications are radiographically visible""Td Aoy We sy h

the Colcfication in W

= Calcific deposits are palpable —>SvPerficial ¢= LGl —» oty 2
g PR Blood Vesels Nery high

Atherosclerosis Medial Calcific Arteriolosclerosis ISR AOCaLT
Large BV Sclerosis Small vessel athe Tama

Intim a Media IEOTEITI . b oo o . Occurs after S0 years of age

L‘\MC}({ watr 0{6 : Lo * <
\j’ Ml posit-for ] ,.3 = do not invade the vessel lumen or narrow it — %gJmPh @ el
o, W Plosma prokin = mabic.  ~
ottharo Hyperplastic [
8C\evos’s 1S9 Ltdalfnf,

Arteriosclerosis “hardening of the arteries”: thickening

d loss of elasticity of arterial wall gline arkrduiclersis?
ana Ioss or elastiCity or arterial walls
y increase o«Q'HJ. number mascle ELWS _;? and nanital artariac amﬁ J

[qur in +the Tunica Maal/'a,. 7
é \’\jpet’plaﬂfc oleriolpscleross o ] é
Moénckeberg medial calcific sclerosis Arteriolosclerosis (Hyaline)

= Pink homogenous thickening of the arterioles

s " Affects mostly femoral, tibial, radial, ulnar, coronary,

emtal avieriereS 2

= Associated with narrowing of the lumen
= Qccurs in elderly people
= QOccurs more in benign hypertensive & diabetic patients

= leakage of plasma components across vascular

endothelium
= increase production of extracellular matrix by SMCs

* most common in benign nephrosclerosis ( secenoly for thcrkmifﬂQ

_ = Renal sclerosis: arteriolar narrowing causes diffuse renal
27 28



Arteriolosclerosis (Hyperplastic)

= Related to more acute or severe elevation of BP (diastolic
( Matll'jnml' %dperkmion)

>120 mm of Hg)

= Has onion-skin, concentric, laminated thickening of the

P —
B ——

walls of arterioles with progressive narrowing of the lumen

= The lamination consists of proliferation of SMC cells in the

vessel walls and reduplication of the basement membranes.

Hyaline Hyperplastic —s L St = |n malignant hypertension, associated with fibrinoid
. . . . CamU oo
Arteriolosclerosis Arteriolosclerosis L:. —-L;l deposits and acute necrosis of the the vessel wall, which
2 hypesplasia 2> -2
4 num\l;e\r;ﬁ == ;jf”? 2 is referred to as necrotizing arteriolitis 30
MUCIC \ayer. —_—
@ @ @ @
Hyperplastic Arteriolosclerosis: Necrotizing arteriolitis:
v o v
2 = SRy
o %) - - ".'L B e ‘
‘.;.“ & \l:',‘ =Y \‘le{ Yo “ s Y Vo A0
SR P | .'"’éi( ‘é‘, '_;;'__( ; X
IR 3 | 07 A
dr NG > B
ISAAem' o q‘l ‘ e ¢
M e \?,\u-cl ! 5),;“24" L ' J'a

% T : S.o : -Govd' ’.\M'{!ﬁd’é’ . !3
= owrrnd Sl al L &) 3

\0\- N /\A)U ot 5 /VJ:' \/d ll ]g ,\D &t — 5» ~ % )l
: . ' P A2 Injuy
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- - L Asde arhriol

XK Necrosts  in the BV wal = Fbr:mo'xcl necroSs.
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Aorta

Superior
vena cava

Right

Cardiovascular i
System Rty

ventricle

Inferior
vena cava

Lecture V: IHD

Dr. Marwan Qubaja
Al-Quds University
Faculty of Medicine
Pathology Department

IHD: Epidemiology

e Peak incidence:

— Above 60 for men Lo s @
des ol

— Above 70 for women )
== female = male ,U_(/y

* Risk factors: _, . % s ryps o2 @

— HTN o theroscalemsis ¥ R F
— DM l% \Ie'b '\mPc,("\'om{‘ —!Zr lHDS
— Smoking

— High levels of LDL
— Genetic factors

® obisety
@ \ow adwiy

Pulmonary
artery

Left
L » Definition: imbalance between myocardial oxygen demand and

Ischemic Heart Disease (IHD)

Pulmonary

ho— veins the blood supply

Left

ventricle

» also termed coronary heart disease
* Most common cause of death in the Western world

* Four syndromes may develop: wi In0

— Angina pectoris (chest pain)

becavse they result
acute

D> whiy? from a'bnarmmm:j Change
. iy
xth | coronary T inth cemeneny

Lo & B
Lo syndromes

— Unstable Angina
— Acute Mi

— Sudden cardiac death

o> d‘i}’i“; o D!

Y sSense of d\’So\'J’elf )
Proords,ve \A)g.) < Ccnﬂgshmgb\wrl'—‘b qﬁ“/’ d Cuv\aES'}ﬂ'\lt 0'[
iseoce.
\elt ventoAoT heort

Fallure .':ECor\d'j 4o Mju(h"‘J':ml ;(\FM'CHUr‘

Sequential

. Adventitia
S, _-Media
Intima
. ‘ Atherosclerosis
coronary artery lesion

progression of
FIXED CORONARY OBSTRUCTION

S inima| Stable
angina

~Lipids

reo Fol. ,\u’;_é\ ‘b‘qé_/‘_

Covoney N wemen

Atherosclerotic plaque

ESA) . . (Typucar angina)
Tho e A= morphology, beginning
with stable chronic —
aggregate
plaque responsible for " Heang
typical angina and PLAQUE DISRUPTION SEVERE FIXED CORONARY
OBSTRUCTION
. (Chronic ischemic heart disease)
leading to
the various acute 01 pan
—CT:T; @ Ca.m,P}e,;. olostruction
coronary syndromes. Pete- of Mo lawnm
MURAL THROMBUS WITH OCCLUSIVE Y’
\l.,lﬁﬂtlazlsel‘ Enogi.[:? gg{tla%ﬁt;e?ngxg%li_;ﬂ (Acute tr;::rguhlr‘.g l:ns ocardial M T
unStabIe ‘ m\jocardial?ntarction or sudden death) infarction or suddeg death) \]'
3 angina | ) | 4 codden Gardic

\L ACUTE CORONARY SYNDROMES
Povedial  Obstructon in Jumen

/3 SC CaT\O(’_\J FO{' J’]’lToﬂleS
) athurosaclesis .

eat\.



IHD: Pathogenesis

oSt Common 5 oo
e Atherosclerosis: with =2 75% reduction in the lumen of one

or more major coronary arteries

odrersdess M 22$51. Acute plaque changes:

%
e EMIWL * Fissuring, hemorrhage, rupture with embolization

ATHD s . )
Ao 2. Coronary artery thrombosis: =~ Sexmstion &brin 4 Pt
athero s eresiss > 7 &) — SavPace -

S Haohmbosis * Thrombus may occlude the vessel fgly or partially.
- ATHD .

on  onde Akl

ontraction - -
3. Coronary artery vasospasm: unclear mechanism
MhgruBlood 2t s 5 >
G s Emboli originating from vegetations
Cotomary A o= < inﬁechgmu‘ I W=

e tev2 * Coronary vasculitis

wnClear medfaniim

Spasm 2 arhrpsderesis 2 72 K

AHD N O os8> M ;"/“Jf-

s e 2525 i0Flemmmation in B With ia INAZ’:YNW:‘::;GN-\;
\V, 5 . -
oA <@ Severe systemic hypotension \

Aenelized isthemio J
and h‘JP" Pecfustom in AsSUl

d) %9 —‘3 5
HD in n“"ﬁ°Y
£ age. (M year)

9 grgan-

Angina Pectoris > =~

Lor 1sChmior:

* Definition: intermittent chest pain caused by
transie{nt, reversible myocardial ischemia.
atback - d= G D e e

e Three major types:

1. Typical (stable) angina
2. Prinzmetal (variant) angina

3. Unstable angina

S&mP}omg ko the Chash Poin n acde Cor”mﬁ de“d‘f°7"g'

Radiating area
of pain

\-o‘H’J‘ m'-J\ElLf- q§\c¢c\‘
20 the \eb¥ o'

=
L:‘,;,ﬁ!‘ 4

£ o E
COMMON PRECIPITATING FACTORS IN ANGINA PECTORIS
HEAVY MEAL, EXERTION, COLD, SMOKING

\
B AT |

@ Pe‘r; Cord MsS = Q{\jpfcal Chask Pa;r\ w,_:_J

Typical (stable) angina — swsenat crst pace
Chest pain is associated with stress or exertion

Associated with = 75% atherosclerotic narrowing of

coronaries P
P A ey WS

Pain is substernal crushing or squeezing, or
—————

heaviness or tightness => rouk in ny chest
e —

Pain may radiate down the left arm.  cave 51 6o tromist GlLE @
—_ ongina ) )
el athack ) wlns wolob @
\S min Jd,._n;)ﬁw(l
e\ io N,:E @y 4w\ slable omsjirw\@
¢ pertions 1 Sress
BULIS a0 dtracg Dl s, G r}&v
Salpbal i Gl o 8 vl dole U

= The pain is usually relieved by:
= el 51 WV A 2R @

O« Rest (reducing demand)

@, Nitroglycerin (vasodilation)



Unstable (crescendo) angina = v severe

i ; : : . A Yl EJN‘VA}")/
= increased frequency, duration & intensity of anginal pain =~ ‘o I
e ™ UCD’V'A'\U\\ J 01(\3((\0\
@ 2t s ) ™95, ETHEL
= attacks tend to occur by less and less exertion, and at rest
AJLP({':P7 M'(y- LanSkable AV*:)'\'\")\ Az ﬂ]b‘ ~r\Z o cfress cuo M_:E PP UL)T\A
= more serious, referred to as pre-infarction angina .~/ stavie Jiwe s
\msm\n\c} A BN, inferchion (s o ll o QUL deluias B Bub Ul wh o
c)wxfﬁw\l?\' : ) ' . ) -7 B
= induced by acute plaque change with partial thrombosis, ”;(“/"fj’l’rlqu
plalb \g b P M
. o i~ a0
distal embolization of the thrombus, and/or vasospasm. 7" ~ o 2
unchible § Stable 31 o~ @)

@ severity and sty o thg Chash pain -

@ more Greguant e poin
arable eV @S @

-
Hoak-Yest
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vk 5 Fol 24 Il due atback 3t Qeaw

. c d) oo J!
5515510 me LU S\ N> abtack UL ungtable @ d o"w”Jff Y- 5 wmin n Shavle
B) weost  (owfes e pain  Continesd T Y4 s
NS A 3 d""—:)‘\"}gl ~ ,
. wnSkable angina most cawses s 15 mn — 2o0min -

b
My%cardial Infarction (Ml)
"heart attack"

» Definition: the development of an area of myocardial
v\
C@agw\tﬂ\\r&) necrosis caused by local ischemia

SR E oy ugto 3 min

« Most common cause of death in industrialized countries - Cardec ™
3o infarcion 8 die-

* Among fatal cases, half die before reaching the hospital

+ Between ages of 45-54 men are at 4-5 times risk as women m o7 o

s 54 f & ael>
* The risk becomes— in both sexes after 80 years

HN » The major risk factors for acute M| are the same as those for
DM - _

hgper i pide™ atherosclerosis .

@ dlead Pm,‘.* O'P H’Le (’ar(&ict(, mu%ct& ‘(‘QP\&O@ \Dﬁ Q—i'b]’o\)vs 1JT'SSU~

s, o>
. scok | s ¥mon0A0‘E ¥ =
C,omp\ ot on % 2% o e, -

& J:Z"[/"W’r’\’j cell seath Cpecvosis or Forchon ) = thare ore  a release

@ he Coxdioc s Cle Seakion (q Qe
N afier durcXane
O\La\’\).‘“' ander

Prinzmetal (variant) angina - s-ddon et
i aln -
SeCcrr\cﬁCj —Ec:( \!c»lepspasm-

= refers to pain that occur at o Coronmny Rlod

rest or may awaken patient vesels -
from sleep Atherosclerosis
. . J
* associated with coronary & >
Zagittal

spasm

= mechanism of spasms is

[not clear S

= respond to vasodilators
@ dorationr amiddle, portion between stable @ unstable ongin

10

[<4
=3

MI: Clinical Features

* severe, crushing sizbsternal chest pain

* may radiate to the neck, jaw, epigastrium, shoulder, or left

arm

in 50% of patients: Ml is preceded by episodes of angina

pectoris

+/ the pain typically lasts several hours to days ¢ vowy long). . minimem durakion =20 min

« pain is not significantly relieved by nitroglycerin. vt 75, i 2o ropoin Ja=) o

* pulse is rapid and weak 2t = MI e atae T
\6‘ (dl'a\P}\O\’ES"S)

» associated symptoms: sweating, dyspnea

o “Silent" MI: In (20% to 30%) patients with MI:

Fir oL @iy ¢ d
Q| LW, ML = Pain
(Silerﬁ MI3

NS S)

Cs Yoo 5, $s Srae  ounsiable®
Gy N WS h{l-raj\ﬁor(./\ w i

v
oy Qﬁme\m; Uase JRW\DO
death in myoeedial

muscle .

* diabetes mellitus
* hypertension

. din beres ars o2
* elderly patients. or oy per tersion.

Contont => Hhak Can You dEEH e Blood T they G
ronsidard 18 marker ieversivle cell inyuxy .

Cleatin  ce\\wloy



MI: Pathogenesis

* Most common cause is coronary artery
occlusion: A Lo ) LD 2

— thrombosis due to atherosclerosis = most commen

— vasospasm and platelet aggregation

— stenosing coronary atherosclerosis

Complete obstruckon)!

Com?\d‘e. Ob¥uckion in luman

o d=——=

MI: Pathogenesis

* Myocardial necrosis begins within 20-30 min of coronary

artery occlusion.
aps I Wr)yv’»dkx' ved Sl YW \%loa&S\*@QJg more dista) o 2w Y

aveo

* Ml typically begins in the subendocardial region

» The zone of necrosis "wavefront" extends externally to

involve the mid- & subepicardial areas of the myocardium.

* The infarct reaches its full size within 3-6 hrs (transmural — wore C!'eﬂaqro%
55 Gy abstruchiondl o, Lotz WD LS
infarction) « _ VAP obstrudm e gus SN Hicknes mgoCardiomn

oFf NeLYosis

* Lysis of the thrombus by the administration of thrombolytic

p s lass € Baps py o P agents (e.g., streptokinase or tissue plasminogen activator)

Urfntion gots (St 24 o [ may limit the size of the infarct (nontransmural |nfarct|on)

co( myo Cewvdho) (A wchon

(wonkransmural inYorckion ) .

Left circumflex coronary
artery

Left anterior descending
coronary artery

Acute coronary
arterial occlusion

Zone of perfusion
(area at risk)

Completed infarct
involving nearly the
entire area at risk

Cross-section
of myocardium

\

Endocardium

Obstructed
coronary
artery

o Mo
e
Wae Font

Zone of

neCrOSIS/

24 hr

)/ Zone of
Zone of perfusion necrosis
(area at risk)

4

Ohr

L fronsmural -

e DCo\fJ'W'* o
@ see ond A \oCokion o afarchon = in "”ﬂoc"”d"mﬂ anm«cthr

@site oR tha atthevombus md occlostion \s Frmed W\M\/ Cacior = o Size i
in Proximel Port o Covonewy BN — l&rae e, NI

\au\‘ Grmed in adistal port "E‘ @r”“aj B.v "’Smcaa”

MI: Location™* died

’ y | Heart area affected | (om0 S5

Left anterlor descendlng @ @ G inFareion
Anterior and apical left ventricle; anterior

6 bSHtuctind > Se ejm\o% gl 82 ®
+\\LCar:mo~j
ﬂeﬁosns[gf)é_\ (/-\5\ aeb L L’d‘é g

N
enlarqment s

coronary artery (LAD)
. " two thirds of the interventricular septum
(40% 1o:50%) K7 onb descardip ) peckoss 205 G N LYY ©
] Posterior wall of the left ventricle;

Right coronary artery ] ) ) )
posterior one third of the interventricular

(RCA) , L .
septum (in persons with right-dominant

(30% to 40%)

coronary circulation)

Left circumflex coronary Lateral wall of left ventricle (may also

artery involve the posterior wall in persons with

(15% to 20%) left-dominant coronary circulation) '

Covorory 2 affeced N;Sff necrosis g 58 A @l &
ooty



Recent thrombus of LAD

Fhrombus

In Covonary 17

Olf-\lU N

Sequence of changes in Mi

Time Gross Light Microscope g\, MT tsl) @
L 0-30 min  No change No chang;c:‘aahc»\mm)r n g0 Boval Sudden deatn 1p
OA\':)FM (::2:9 1-2 hr L\Jic,t}iz}gg & otz HBYY;_"Lvavy" fibers at margin of infarct o2 ektopsy ks )
_ 2 4-12 hr No change Early coagulation necrosis; edema; occasional s Jeasu—
¢ el Q_j( = neutrophils; minimal hemorrhage 7
Looie 0220 I O19eun ¢ 0,5 A PITA
jé::(;y:,rﬁi\, 18-24 hr Slight@r or Continuing coagulation necrosis (nuclear pyknosis s :J‘D)\J/ s
= P mottling and disintegration; cytoplasmic eosinophilia); - Ol
A feduckian R § i "contraction band" necrosis at periphery of infarct;
Yoo Bloed 77 neutrophilic infiltrate
Fow.
24-72hr  Pallor —s befuve Complete coagulation necrosis of myofibers;
@Secgr\drr_\) Por _— inFlammation heavy neutrophilic infiltrate with early
isChemia - net related - fragmentation of neutrophil nuclei

sy, \'(jwrj 7 4-7 days  Central pallor with Macrophages appear, early disintegration and
acute ~\Sd hyperemic border Sghagocytosis of necrotic fibers; granulation tissue

oF lmmertion. ; 5 visible at edge of infarct
bo Chronic ’hp’ra(x\.-(u ovgendl yP el 9 fbrosis + SCor £*-"’ mortion

10 days  Maximally yellow, soft, Well-developed phagocytosis; prominent
shrunken; purple granulation tissue in peripheral areas of infarct
border
7-8 wk Firm, gray Fibrosis 19

@ When the cell mJAU and theses r(yuwj itweversible (lesial ) WSMI’y

we owill  derect e [ore we can see merpharg! cal Changes

S Bu o 085 200 sy ey

MI: Size
» Occlusion of more proximal segments produces larger
infarcts, involving the full thickness of the myocardium

(transmural infarcts)

» Ml restricted to the inner one third of the myocardium are
oy N e abo ol \2¥

called subendocardial infarcts = 34 ¢ i .
al ,w 19\

£ G o azb 03 isOnuma
» Thrombi in more distal branches tend to cause smaller infarcts
- e

s
wh alay _ colaral @
oL & . wleH oM
olaDlic Coronagy arlerf I35, oosid cire

S THANY @’::b“i‘“ ‘:(

+ Size is influenced by the degree of collateral circulation that
exists at the time of the occlusion.

* In patients with long-standing coronary atherosclerosis,

collateral vessels may develop over time and may limit the

- - ol =L wsionin 50
size of the infarct. IS\M | gredwd S8 oglionin ME V@

may o{euelu\,nmn—\ collateral Vessjr .\/d .
© develo X
@Pre,\luﬁ' of O reduce in size R Ous Gro collateral & P e
+he clemelopment TR

myocrdial infarthion
One-dgy-old infarct showing coagulative necrosis along with
wavy fibers (elongated and narrow), compared with adjacent
normal fibers (at right). Widened spaces between the dead
fibers contain edema fluid and scattered neutrophils.
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@ acpde inFlammetion — Pold morph nucouwlovr IJ mphocytts .
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MI 1-2 days contraction bands, loss of nuclei, beginning
of inflammation. In B we also see hemorrhage
22

3 to 4 days: Heavy 1-2 weeks: Granulation :

polymorphonuclear tissue characterized by

infiltrate in area of loose collagen and

acute Ml abundant capillaries

7-8 weeks:
Well-healed MI with
replacement of the

necrotic myocytes by necrotic fibers by White

phagocytosis pale collagen fibrosis

!5'., Fe notmal 3 s, o
myocyte
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- The white appearance of
Acute MI, 4 to 7 days

. the endocardial surface
in the posterolateral

region of LV. indicates the extensive

scarring of LV.

SNy Pgd\of
aYorchon us L\ (6 o

- MI: Complications
Moes MﬂeﬁbuS

-L’Sudden cardiac death from arrhythmia in 25% of pbatlents
ea a Mes sever chast Pain wUo 0 . .. . .
before hospﬁahzaﬂo%g\j‘w:;;ﬁ% without sdm;gmg = Acute pericarditis occurs in up to 15% of patients

Other Complications:

¢ Of hospitalized patients:

with Ml within 2 to 4 days after Ml
— 10 - 20% experience no complications.

— 80-90% develop one or more of the following: = Pericardial effusion
Com?\ QthCU,D‘l\?\S
dc 0 Lg-a) e Cardlac arrhythmias (75 to 95% most Common . , w
Rl 3L Gl N o) = Cardiac tamponade (oer heamo peri Gxris)

D)
. o Left venftricular failure with pulmonary edema (60%)
dlﬁd[’; gbfow
o Plawvw?]}vp«kni 2 555 Clrculohion I € 7 222,01 20
s

oot «—= o Cardiogenic shock 10%) when > 40% of LV involved
Com Plication uentricle

* Rupture of free wall’ septum, or papillary muscle (4 to 8%)=> 7size o intorct

* Thromboembolism (15 to 49%) = 1 complication = Re-infarction — infarcrion in ofher 2enes
27

= Ventricular aneurysm = otbnormal dilatation i, ventricle

g‘fnvombus Qfom—\:‘oy‘. o7 ‘arjef Zone In m]a CO"FA



Myocardial
rupture 6
d_a)Ls aft;r
aMi

Free barder & 3
[ aFters clays - Papillary muscle rupture
Tup Furt is most common about 3

days after Mi __—_

" Y
U, o i

fupture  in popillary muscle -
NI o L3 -

MI: Diagnosis
* According to WHO any two of these: 2 ¢ritiria -
1) classical history of ischemia >20 min
2) ECG changes on serial tracing

3) cardiac enzymes changes

* ECG changes:

a bngrma[ dl'[lﬂ'q'ﬁ o

. ' \
Ventricular aneurysms: ot tha verricler! - Qwave
* late complication of large transmural Ml — ST segment elevation
* most common in the anteroapical region of the heart — T wave inversion

» A mural thrombus is often present
* may cause congestive heart failure & recurrent arrhythmias
* Surgical resection is beneficial in some cases.

— Persistent'ST segment elevation may indicate
31 ventricular aneurysm 32



Atrium Ventricle

ORS- | ST-

| Uw
bl Sed T Wave ave

P Wavé

P
o)

P-R Interval Q-T Interval 33

MI: cardiac enzymes

» Total CK activity begins to rise within 2 to 4 hours of an MI,
peaks at 24 hours, and returns to normal within
approximately 72 hours.

* Total CK activity is not specific, because CK is also

elevated in other conditions, such as skeletal muscle injury.
» The specificity for the detection of Ml is enhanced by
measurement of the CK-MB fraction.

» CK-MB rises within 2 to 4 hours of the onset of an MlI, peaks

at 18 hours, and usually disappears by 48 hours.

35

MI: cardiac enzymes

';r:adﬂbf\/\f?wjl 2.0.+ Creatine kinase (CK): o cellss dawu:je Oag Lis - iffeversiable 3 morker s
- UL (5D Lk Lysis o Gr ca iy -

— CK-MM: skeletal muscle and heart

— CK-BB: brain, lung, and other tissues

\'v\obi‘ Comynon
Craction the mainly from myocardium, but small amount )

in detect e " comes from skeletal muscle Cmest sensifive 2o nyecaadive ey ol 50
VWYaO\jK lerr\-J . /.SP(“-"‘Q"C' in CK N’(: ,;u
« Cardiac Troponin: T o i)
. R ¢
— Troponin-l (Tnl): with high specificity and sensitivity for cardiac > ijt D
muscle il i Porion

— Troponin-T (TnT): found in other tissues in addition to its
presence in cardiac muscle

* Lactate dehydrogenase (LDH), Myoglobin

34

MI: Diagnosis
» Troponins are a group of proteins found in both
human skeletal and cardiac muscle.

* They regulate calcium-mediated contraction of
muscles.

+ Cardiac troponin | is found only in heart muscle and
is thus more specific than CK-MB

» Troponin levels remain elevated for 4 to 7 days after
the acute event N T e A 55 6

36



* Myoglobin:

MI: Diagnosis

— Protein found in skeletal and cardiac muscle which binds

oxygen.

ate Jlﬁ)/’d(_u'\‘) pr)] ay

normal a<U

— It is a very sensitive indicator of muscle injury.

— A negative myoglobin can help to rule out myocardial

infarction.

— It is elevated even before CK-MB.

c\e\mkd\,,l»,;)r/\,‘g Q2-MI

— It is not specific for cardiac muscle, and can be elevated

with any form of injury to skeletal muscle.

Biomarker Time to Time to Time to
Initial Peak Return to
Evaluation | Evaluation Normal
CK-MB 2-4 hrs 18-24 hrs +72 hrs
Ll oo o CKMB I Gpd J ol § Prasydi=go T, ms wil o ol by o1 3
Myoglobin 2-6 hrs 8-10 hrs 24 hrs
LDH 10-12 hrs 48-72 hrs 7-10 days
Troponin-I| 4-6 hrs 12 hrs 3410/ days
S Gl
Troponin-T 4-8 hrs 12-48 hrs 7-10 days

37

Conditions Associated with Increased Biomarker Levels

CK-MB AMI, LV hypertrophy, renal failure, HTN,
skeletal muscle injury, hypothyroidism

Myoglobin AMI, skeletal muscle injury, decreased
renal function

LDH AMI, cardiac injury, renal failure,
leukemia

Troponin-I| AMI, cardiac injury, CHF, unstable
angina, myocarditis

Troponin-T AMI, musculoskeletal disease, renal

disease, polymyositis
39

Chronic Ischemic Heart Disease = sy =
SU\A&OV\ (&U‘J\H’\v

» Also called ischemic cardiomyopathy

38

» Definition: development of progressive congestive heart
failure as a consequence of long-term ischemic myocardial
or secovxo’mj

injury

* Morphology:

— coronary arteries show moderate to severe atherosclerosis
— the heart is enlarged because of hypertrophy

— dilation of all cardiac chambers

e . . T npecckd J1 v S
— myocardial fibrosis (transmural scarring)bress “‘degf*s"‘%;é b g

251
— both atrophic and hypertrophic fibers are present o 'Eff\;fm S5 LS

— Myocytolysis (vacuolated cells) is common 2 \?FLML ins L E
alin
» Clinical Features: progressive heart failure, arrhythmias 4, - 1
1S ChemiC M

Cordiomgopathy



CARDIAC CAUSES OF SUDDEN DEATH

Coronary Artery Diseases

e Coronary atherosclerosis ‘S(j mP‘}'O""‘

o Developmental abnormalities Sudden cardiac death -

gy phom.

e Coronary artery embolism Unexpected death from

e Other (vasculitis, dissection)

cardiac causes usually

Myocardial Diseases . .
within one hour after a

e Cardiomyopathies
. Myscarditis cardiac event or without
s Right ventricular dysplasia the onset of symptoms.
Valvular Diseases
e Mitral valve prolapse
e Aortic stenosis and other forms of left ventricular outflow obstruction
e Endocarditis

Conduction System Abnormalities 4




