


9l el g ylghe

s wlasi

05938] dulil

059 38! dwlil

05938] duwlil

0SS sy 03,

et D LS

o (o bialiS 0les
(wbluls 5,55 ) wledb

A aoly ) M (aLailgd o (7 = pienily) Ol = (2932 5515 = BT s ol 1 y0T
S¥)—1+Q088Y 10559 wlod oylois TV — FEFAMVYE V) — SEFAIFYY — £PFIADT : wlod o Lo
www.residenttyar.com




(1) pbogs o5

els g 40> 35

o\DENT,
& B Yo .
() et
L, ‘-O . D e A nre EY .
G\DIATR\O Uwéesm Tl U9'°)| 4.5)5"“5 990 4wy
Ob O 4y (amasi §od 5,9
Py Sy peke oLl cole Clld guac g b oLl






lo ¢203) sglsd @0

A3 sy £ha 1y gdls o) § PLL Y BB3es) )53 JBIeHS a5 Cuwl (5)53)9) )l (il § (uluw
Q ojgel0 ) aé.ﬁ G sy gl @ l) @B g 33003 guils )s 1y aliysil (Oiga olwil @ asal sl )hd ol
)l 883 gig) 1y (01 slagha ) £ha g jgely 133 Ohass

0l )3 i)y g 53818 0 SUE 1 § 3T Gls @ ol Juws ) Juws ja a5 Gl ¢ Tlsl (gl
Sl b g 9)a9) )Ly b @33 Qb .Cunl 348 § AT )b s j1 CESH slalayel daghils
.Gl a3y gl 9Bws @y 1y giagd (,533) g 38l (ad) a5 Cuwl aslgs

038081 o1y )3 a5 05 Olacs)l 3 B (IBIs Craas EhSUD jl g CiBaba paiwly H5xizga il 1 Lo Es)gp
@ STl § 18 «ilel b (@2)96160 1) anil g @S ST 33 @ 61 )3 @aTwmbIb gagCuns )
‘el ol5sist

0ls ¢l ) oxibyS «illwy gre @ 1l b 3 ijosl oy ) Cullad ass gy @ Gasi ) Y
Olbgdns JED (55 (JbjgsT o s a5 syt sl ¢ Sibly azaly (2Bl slailss 9 oG aes aeTigy hils
o) xiaslys (Sibly oTa0m g 15G15s 0x 93 G2ac @gd (sl (BT asl g

Jass5 g Jlabl 2joa )3 03)Tm5 (ks (230Laly § ($5)9T3)5 51 (DI 1wl olS5 pyas Juls ) giuy )
Bl o) )l PoleT wblas sy )y o1 sp5) 5 § aals a5 oly) § 198000480 @aumis (gins @ ol
03933 Aanlis (siwg) § STUwEseds )s (o) algs GibgS b g pics slagui)s) o @l il sySeyp b
A ad) S @ Gdgs 3wl ) 2an () § L) ale (L) g J)ES xiyTis ) nc )l oy g osid
Ol oxb )BEads)) (815 (I )

038901 Jus )3 sl olpas sl sl Qb § Olain )l slacgass i (QUS g3 Cuwl spel
diahT (ils Olad ) 5)9) 219010 Oiladin 3 j) a5 (il yo a5 aibl )5 Culib )Ig) 9 osaiysdl
A1) @ (3wl ¢,53) gl osib Boibe) g s)Lew

Al Golpsn 03l sols GaSatulib b g ol slhss jeo § Sl AT 330l @

OB Jolumsyiss

ey plays






213 OHEes CrLesd sl pd)e g ellw G

Cgs () elal Oy @ (Sl W35 J)ES )s aw b)lgas (Sibly gusis woyc @ 3g)g syl )
oL akblyy S}y @o)C )3 (5805 338 Jo 33 Eilgl) G elalibly ¢)s831)3 ol)Eas sslaiwl

1000, 19150 OBIssa 1) J3d O VG5 o) aallos Ciga

Ol 3333)5 pybs Clos an803 (Sl GBS pe )3 333l Yy Oy (3155 .

Ailgl ohBes G Cuwl 0333)5 podiis WalS Cuwl o adlbl b 23¢.63 JeT PoPIE guuli )s a5 (s3)lgs P
@ sla)yg 883 Jlgw eyias olalb Cusl asls pliss sl a5 ha sislad aadlbs yi Ci8s b 1) sy3s OIS
A3yl Enlbos o)

b 03)g1 Jios ja OLL ) 1Al sladbs 3)g § E3)) SDlgw W

WG5S oo )s 0oa0a3 Fod Cllgw 3)91 @sly eladl 35 3) s ligie Lo (sl a5 (5)yaes Cilesa jl .k
0000 )los iy Eaeds (sIp

SN 333163y acgans (3l 9331ga U B Cuwl oxib 2331035 Eaags yo )y (515 a0665 by OBES egs 19Lo5 .0
sl ) o)l (Ssle plejen 1 (KFP) alab )0y 090)1

o)1 00 b (3155 E3834 )0 HLG )3 a5 Cuwl 331 31 @0 e3¢0 achsss B3 IR A5 LSRG Ys ) .
Caibly sy oLl ) (o595 (sxiyges olgly a5 Cuwl oab 83)91

d5als )s Cuwl yigy CalSAs (I35 )s Syliis (s a5 E)el 31 1 Aol Jewol Gab (a))5 phlEss .V
Cunl slabsls 33508 (SRNA3 ABSLS 3ib § O33leh § HTibg) Abdls paglle a5 1) o) pleic PGS
A3Shd 1y Lilos G s3le,0 shdl Bas a as

)3 A5 MblGs (ag0 Slae)im sy GBS 1 g)la wglad PileiS acgans o y5ss O35 bl jl .A

A algd s (00880 Yl (51330 @ yais pel 3l A5 Al wlie Agsl QGBS



6D Hob slosl) 0l CB88g.6 AB @y Paaw) sy § T b)) SIaiyl ) a5 el o B3} B Alres
)9 9 <83)] 5log0)1 )3 ) A )3g) 33blg% oh)S phlEss Gos acgans aallos b @)lgsrel .uis
.s.'))qT Cuws

Culgd oG (3)0 @)sls g alEib3ls sBw! olg) § boc) pouniis (AlBg 1B Yi5s @)sy Cilss) )l OLL )
aco.ans )s 304 Ol)Ess elsl ) prinss ailasg @lBS)(5 § slres Leisl) o)lg.as a5 E)ls JSUT § (Ils)s
)b )y unlaw Culgd (Jow) )15 BT § (1838 1353 BT e)ias Jolms pas goyniy )l Cuivg)

3 1) S @b j) @hSGuial )s 1y 393 Sl sa3lg3e Jigw aigSys 3689 C3)g0 )

https://instagram.com/dr.i.vafaei

269 olay) y35s
015305 a3 Fod 000)1 (505 93 @)
05305 q) (101045 God 3)9)

BT (Sub)y egle Gl ¢ alc Ciige giic § YsGw)



1\

B9 e — S piaman JolSS :Jgl waound

5 Jolss £5Q Juad

\Y

\0

S3ss wsd UL )T & Giwia U YBIS s LY. Juod
G0 Aialeo 9 Jls z b EVY Juad

v4

EYY Jood (o053 ) g 9 £lis)l aoliwly 9 wVlguw

Yo

AEinle 3T (sl )y EYY Juad

70

7Y

EYY Jood (o053 )5 9 £lis)l aolisily 9 wVlgus

Yy

ol Moio 0l Sljgs HLIJIEVE Joasd

Y4

EVE Jood (o053 )5 9 £lis)l aolisiuwly 9 Vg

M

V.Y
\-Y
\Yd

Sk 5 sl solew

EYD Juad (Souass 39 9 £l85)l dolismly 5 wVlguw

(B3l wleylo) d3 (s3l))sle 03483 Jgiluw e sl olows YT Juad

\YY
n
vy
Y0

Y Jood (o033 )5 9 £lis)l aoliiwly 9 Vg

b Lol jod wilssls ) gilus 9933 CHD slasiley EYY Juasd

EYY Juad (Soua53 39 9 £l85)l dolismuly 5 wVlguw

(CHD) (8 (s3) )3k 03523 ) gsbuw slasilow :EYA Juod

G52 0sd Vb LEBL L ol jod 8 B3l Yole S giluw las low EVR Juad

\00
104
A

EYQ Juad (Souaxs 393 9 £las)l aoliwly 9 wVlgw
G520 ved Vb LIBIL ol ot wilwls 18 3yl 0aias ) giluw slagilow :EA- Juasd

EN- Jood oo 3 )5s 9 £lis)l aoliwly 5 Vg







gt 9 Sy,
r'ﬂ"” ""-l/“’

e %,

PSR Juad

SECTION 469
Nelson 2024

3135 G332 Gl J1aw 485 1 ald QLS 1 Juad ol ool ol S0
PS50 6Ll UT pgo wiSS 8y 9
JolS Djgo a4 cls ol ST .05 o sl G 45 (0l 00 AST 5 ol 0 A £y 8 A YT LYY slajg, o

20,5 o Sy i 5 SILUS INVETSUS sl 5,55 &g

Weeks Days

Vasculogenesis in the cardiac region forms the iateral

- 15 endocardial tubes
3 Embryonic folding brings the endocardial tubes together
L on in the thoracic region

\__J Bulboventricular sulcus
The endocardial tubes fuse to form the primitive heart be,
which is divided into incipient chambers by suici
/\_\_ Atrioventricular sulcus

— 21

Splanchnopleuric mesoderm invests the heart tube and forms.
the myocardium and cardiac jelly; migrating mesocthelial cells
invest the myocardium and form the epicardium

22
The heart begins to beat

" N
i
L1 73 The heart begins tofold u_-'\ll

e
f'#’\j‘l\‘\
i
—1—L 28 Folding is complete Q.J \
A
LN —
5 “ea " The atrioventricular valves begin to form
33 a =
- ,ij# (complete by 3 mo)
~“¢ ™ Rightand left
[: "I__\ J truncoconal ridges
o — begin to form
& —
) \ | Superior and inferior \f\J Definiive atria and auricles are present
( \ i | endocardial cushions fuse o=
' | to form the septum T The ostium secundum and foramen ovale
- intermedium fiorm as the septum primum meets
@;"1 the septum intermedium
{-‘“—J’? \ The muscular ventricular
!'HL---! | septum ceases o grow
)

l\__x IL § The coronary sinus is formed

i ]
@ the truncoconal ridges

2 *'-',| The semilunar valves are complete
|

TIMELINE. FORMATION OF THE HEART.
Fig. 469.1 Timeline of cardiac morphogenesis.
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3rd aortic 4th aortic Gth aortic Truncus .
arch arch arch arteriosus . Aortic sac . Dorsal aortae

Intemal

carofid Left

Left dorsal atleres c:m;:igrg:tn: rrslf
aorta External

Left dorsal aorta carotid
intemal carotid ~ 3Ttenes

' artery
. External carotid artery Left subclavian
artery

Apriic sac

} Pharyngeal arch

=y —  arteries Arch of aorta

Right pulmonary

Ductus artery

arteriosus
Left dorsal aorta

Truncus arteriosus
(parily divided into
aoriic and pulmonary
arteries)

Ligamentum
arteriosum

Right subclavian artery Fulmanary arteries Left pulmonary

Ascending aoria artery

Tih intersegmental ariery Lefi subclavian ariery
Descending aorta

A B C

Fig. 469.2 Schematic drawings illustrating the changes that result during transformation of the truncus arteriosus, aortic
sac, aortic arches, and dorsal aortae into the adult arterial pattern. The vessels that are not shaded or colored are not derived
from these structures. A, Aortic arches at 6 wk; by this stage the 1st 2 pairs of aortic arches have largely disappeared. B,
Aortic arches at 7 wk; the parts of the dorsal aortae and aortic arches that normally disappear are indicated by broken
lines. C, Arterial vessels of 6 mo old infant.
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Fig. 470.1 A, The human circulation before birth (partly after Dawes). Red indicates more highly oxygenated blood, and arrows indicate
the direction of flow. More highly oxygenated blood from the placenta passes through the foramen ovale from the right to the left
atrium, thus bypassing the lungs. B, Percentages of combined ventricular output that return to the fetal heart, that are ejected by each
ventricle, and that flow through the main vascular channels. Figures are those obtained from studies of late-gestation fetal lambs. Ao,
Aorta; DA, ductus arteriosus; IVC, inferior vena cava; LA, left atrium; LV, left ventricle; PA, pulmonary artery; PV, pulmonary veins;
RA, right atrium; RV, right ventricle; SVC, superior vena cava.
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Cardiac and extracardiac phenotype, family history, Possible

Previous genetic testing (including prenatal)

pathogenic
variant

Test parents
Suspect aneuploidy . R Severe CHD, or CHD High clinical suspicion of 'y
(trisomy 13, 18, 21, g:g';;jfazm;ﬁ + extracardiac CHD as part of a defined
Tumer) g8, abnormality syndrome
If negative:
Test and counsel Known Variant of
other family thogenic variant unknown
members 3 significance

Fig. 471.1 Genetics screening algorithm for congenital heart disease (CHD) patients. FISH, Fluorescence in
situ hybridization; WES, whole exome sequencing.
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Table 471.2 | Congenital Malformation Syndromes Associated with Congenital Heart Disease

SYNDROME

CHROMOSOMAL DISORDERS
Trisomy 21 (Down syndrome)

Trisomy 21p (cat-eye syndrome)

Trisomy 18
Trisomy 13

Trisomy 9

XXXXY

Penta X

Triploidy

XO (Turner syndrome)

Fragile X

Duplication 392

Deletion 4p

Deletion 9p

Deletion 5p (cri du chat syndrome)
Deletion 10q

Deletion 13q

Deletion 18q

Deletion 1p36
Deletion/duplication 1621.1
Deletion 17g11 (William syndrome)
Deletion 11q 24-25 (Jacobsen syndrome)

SYNDROME COMPLEXES
CHARGE association (coloboma, heart, atresia choanae, retardation,
genital, and ear anomalies)

DiGeorge sequence, CATCH 22 (cardiac defects, abnormal facies,
thymic aplasia, cleft palate, hypocalcemia, and deletion 22q11)

Alagille syndrome (arteriohepatic dysplasia)

VATER association (vertebral, anal, tracheoesophageal, radial, and
renal anomalies)

FAVS (facioauriculovertebral spectrum)

CHILD (congenital hemidysplasia with ichthyosiform erythroderma,
limb defects)

Mulibrey nanism (muscle, liver, brain, eye)

Asplenia syndrome

Polysplenia syndrome

PHACE syndrome (posterior brain fossa anomalies, facial
hemangiomas, arterial anomalies, cardiac anomalies and aortic
coarctation, eye anomalies)

TERATOGENIC AGENTS
Congenital rubella

Fetal hydantoin syndrome

Fetal alcohol syndrome

FEATURES

Endocardial cushion defect, VSD, ASD
Miscellaneous, total anomalous pulmonary venous return

VSD, ASD, PDA, TOF, coarctation of aorta, bicuspid aortic or
pulmonary valve

VSD, ASD, PDA, coarctation of aorta, bicuspid aortic or pulmonary
valve

Miscellaneous, VSD

PDA, ASD

PDA, VSD

VSD, ASD, PDA

Bicuspid aortic valve, coarctation of aorta
Mitral valve prolapse, aortic root dilatation
Miscellaneous

VSD, PDA, aortic stenosis

Miscellaneous

VSD, PDA, ASD, TOF

VSD, TOF, conotruncal lesions*

VSD

VSD

ASD, VSD, PDA, TOF, cardiomyopathy
ASD, VSD, PS

Supravalvar AS, branch PS

VSD, left sided lesions

VSD, ASD, PDA, TOF, endocardial cushion defect
Aortic arch anomalies, conotruncal anomalies

Peripheral pulmonic stenosis, PS, TOF
VSD, TOF, ASD, PDA

TOF, VSD

Miscellaneous

Pericardial thickening, constrictive pericarditis

Complex cyanotic heart lesions with decreased pulmonary blood flow,
transposition of great arteries, anomalous pulmonary venous return,
dextrocardia, single ventricle, single atrioventricular valve

Acyanotic lesions with increased pulmonary blood flow, azygos
continuation of inferior vena cava, partial anomalous pulmonary
venous return, dextrocardia, single ventricle, common atrioventricular
valve

VSD, PDA, coarctation of aorta, arterial aneurysms

PDA, peripheral pulmonic stenosis
VSD, ASD, coarctation of aorta, PDA
ASD, VSD

Continued




SYNDROME

Fetal valproate effects

Maternal phenylketonuria

Retinoic acid embryopathy

OTHERS
Apert syndrome

Autosomal dominant polycystic kidney disease
Carpenter syndrome
Conradi syndrome
Crouzon disease

Cutis laxa

De Lange syndrome
Ellis—van Creveld syndrome
Holt-Oram syndrome
Infant of diabetic mother
Kartagener syndrome
Meckel-Gruber syndrome
Noonan syndrome
Pallister-Hall syndrome
Primary ciliary dyskinesia
Rubinstein-Taybi syndrome

Scimitar syndrome

Smith-Lemli-Opitz syndrome
TAR syndrome (thrombocytopenia and absent radius)

Treacher Collins syndrome

FEATURES

Coarctation of aorta, hypoplastic left side of heart, aortic stenosis,
pulmonary atresia, VSD

VSD, ASD, PDA, coarctation of aorta

Conotruncal anomalies

VSD

Mitral valve prolapse

PDA
VSD, PDA

PDA, coarctation of aorta

Pulmonary hypertension, pulmonic stenosis

VSD
Single atrium, VSD

ASD, VSD, first-degree heart block

Hypertrophic cardiomyopathy, VSD, conctruncal anomalies

Dextrocardia

ASD, VSD

Pulmonic stenosis, ASD, cardiomyopathy

Endocardial cushion defect

Heterotaxia disorders

VSD

Hypoplasia of right lung, anomalous pulmonary venous return to

inferior vena cava
VSD, PDA
ASD, TOF
VSD, ASD, PDA

*Conotruncal includes TOF, pulmonary atresia, truncus arteriosus, and transposition of great arteries.
ASD, Atrial septal defect; AV, aortic valve; PDA, patent ductus arteriosus; PS, pulmonary stenosis; TOF, tetralogy of Fallot; VSD, ventricular septal defect.
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Table 471.3 | Cardiac Manifestations of Systemic Diseases

ck\ SYSTEMIC DISEASE CARDIAC COMPLICATIONS
1 INFLAMMATORY DISORDERS
Sepsis Hypotension, myocardial dysfunction, pericardial effusion, pulmonary
t hypertension
f COVID-19 Myocarditis, multisystem inflammatory syndrome in children (MIS-C)
(- Juvenile idiopathic arthritis Pericarditis, rarely myocarditis
g Systemic lupus erythematosus Pericarditis, Lib_man_—Sacks e_ndocarditis, coronary arteritis, coronary
\L atherosclerosis (with steroids), congenital heart block
' Scleroderma Pulmonary hypertension, myocardial fibrosis, cardiomyopathy
Dermatomyositis Cardiomyopathy, arrhythmias, heart block
Kawasaki disease Coronary artery aneurysm and thrombosis, myocardial infarction,
myocarditis, valvular insufficiency
Sarcoidosis Granuloma, fibrosis, amyloidosis, biventricular hypertrophy, arrhythmias
Lyme disease Arrhythmias, myocarditis
Loffler hypereosinophilic syndrome Endomyocardial disease
INBORN ERRORS OF METABOLISM
Refsum disease Arrhythmia, sudden death
Hunter or Hurler syndrome Valvular insufficiency, heart failure, hypertension
Fabry disease Mitral insufficiency, coronary artery disease with myocardial infarction
Glycogen storage disease lla (Pompe disease) Short P-R interval, cardiomegaly, heart failure, arrhythmias
Carnitine deficiency Heart failure, cardiomyopathy
Gaucher disease Pericarditis
Homocystinuria Coronary thrombosis
Alkaptonuria Atherosclerosis, valvular disease
Morquio-Ullrich syndrome Aortic incompetence
Scheie syndrome Aortic incompetence
CONNECTIVE TISSUE DISORDERS
Arterial calcification of infancy Calcinosis of coronary arteries, aorta, heart failure, hypertension
Marfan syndrome Aortic and mitral insufficiency, dissecting aortic aneurysm, mitral valve
prolapse
Congenital contractural arachnodactyly Mitral insufficiency or prolapse
Ehlers-Danlos syndrome Mitral valve prolapse, dilatated aortic root
Osteogenesis imperfecta Aortic incompetence
Pseudoxanthoma elasticum Peripheral arterial disease
NEUROMUSCULAR DISORDERS
Friedreich ataxia Cardiomyopathy
Duchenne dystrophy Cardiomyopathy, heart failure
Tuberous sclerosis Cardiac rhabdomyoma
Familial deafness Occasionally arrhythmia, sudden death
Neurofibromatosis Pulmonic stenosis, pheochromocytoma, coarctation of aorta
Riley-Day syndrome Episodic hypertension, postural hypotension
Von Hippel-Lindau disease Hemangiomas, pheochromocytomas
ENDOCRINE-METABOLIC DISORDERS
Graves disease Tachycardia, arrhythmias, heart failure
Hypothyroidism Bradycardia, pericardial effusion, cardiomyopathy, low-voltage

electrocardiogram

Pheochromocytoma Hypertension, myocardial ischemia, myocardial fibrosis,
cardiomyopathy

Carcinoid Right-sided endocardial fibrosis




temic Diseases—c

SYSTEMIC DISEASE

HEMATOLOGIC DISORDERS
Sickle cell anemia

Thalassemia major

Hemochromatosis (first or second degree)

OTHERS
Appetite suppressants (fenfluramine and dexfenfluramine)

Cockayne syndrome

Jervell and Lange-Nielsen syndrome
Kearns-Sayre syndrome

LEOPARD syndrome (lentiginosis)
Progeria

Osler-Weber-Rendu disease
Romano-Ward syndrome
Weill-Marchesani syndrome

Werner syndrome

CARDIAC COMPLICATIONS

High-output heart failure, cardiomyopathy, pulmonary hypertension

High-output heart failure, hemochromatosis

Cardiomyopathy

Cardiac valvulopathy, pulmonary hypertension

Atherosclerosis

Prolonged Q-T interval, sudden death

Heart block

Pulmonic stenosis, prolonged Q-T interval

Accelerated atherosclerosis

Arteriovenous fistula (lung, liver, mucous membrane)

Prolonged Q-T interval, sudden death

Patent ductus arteriosus

Vascular sclerosis, cardiomyopathy

LEOPARD, Multiple lentigines, electrocardiographic conduction abnormalities, ocular hypertelorism, pulmonary stenosis, abnormal genitals, retardation of growth, sensorineural

deafness.
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Table 471.4 | Pulse Rates at Rest

LOWER LIMITS OF NORMAL
AGE (beats/min)
Newborn 70
1-11mo 80
2yr 80
4yr 80
byr 75
8yr 70
10yr 70
FEMALES MALES
12yr 70 65
14yr 65 60
16yr 60 55
18yr 55 50

AVERAGE (beats/min)

125
120
110
100
100
90
90
FEMALES
90
85
80
75

MALES
85
80
75
70

UPPER LIMITS OF NORMAL
(beats/min)

190

160

130

120

1415

110

110

FEMALES MALES
110 105
105 100
100 95
95 90
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