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MANUINN 1

iHeHIMNveINsHneUsIMaNgas (nangasy3uilye atiu w.a. 2562)

wnafi 1 anzlnauazmaguania’lyl
ﬁﬂaz@ﬂmﬁammawé’ﬂqm
1. Cardiovascular structure, development and function

1.1. Structure

111 yumeinamani

mmiﬂ" fumeInamansveq systemic veins, systemic arteries, recurrent laryngeal nerve, coronary
arteries, pulmonary arteries, bronchial arteries, pulmonary veins, cardiac chambers, segmental anatomy,
semilunar valves, ventricular arterial connections, infundibula

1.1.2 9ameinnmans

ﬂ’ng ﬁ'mi;ama?mﬂ AAA3 V04 cardiac myocytes: myofibrils, contractile proteins, transverse
tubular system, sarcoplasmic reticulum, intercalated disc, nucleus and perinuclear region, mitochondria,
glycogen 3 ’JZJT%Q MINAUINITVDI peripheral vasculature

1.2 Development, including embryology

1.2.1 anwdieadumaniyivla wazanmsnalun1zUnd taziinyndved systemic
venous system, pulmonary venous system, cardiovascular defects, primitive cardiac tube, cardinal systems,
systemic veins, venous connections, pulmonary veins (including the fate of the common pulmonary vein),
ventricle, bulbus cordial, truncus arteriosus, aortic outflow tract, atrioventricular connections, common
congenital cardiovascular malformations of the right and left ventricular outflow tracts, ventricular arterial
discordance, double outlet complexes, conal truncal septation, aortic arches, various cardiovascular structures
(eg, semilunar valves, aortic pulmonary septum, division of truncus), neural crest tissue

1.2.2 MINWIUUD1 isolated cardiac myocytes 11ag papillary muscle

1.2.3 NFZUIUMNILNA abnormal cell migration ‘ﬁﬁﬂﬁ}!ﬁﬂ congenital heart defects Gh\ic]

1.2.4 NZUIUNIINA abnormal hemodynamics ‘ﬁﬁﬂﬁ}lﬁﬂ congenital heart defects GiNG]

1.2.5 Mmsmuaumsnsya e tagwaumsveiale uazviacoaidon

1.3 Physiology

1.3.1 Embryo and fetus

1.3.1.1 Lsﬁ’wﬁlﬁlsﬁy’umummﬁm@ﬂﬁ HagauINsUeeale azvaoadon UNLIMUDY

1 1 o
ductus arteriosus, foramen ovale, ductus venous and aortic isthmus Tu3z¥319MINBYIUATIAN

28



1.3.1.2 M990 right ventricular 1182 left ventricular outputs 145z I19M3nog 1
A33 distribution Y04 cardiac output 11437219 uazvaRARRANUNG LaziiallnA (eg, pulmonary,
coronary, central nervous system, peripheral vascular beds, placenta)
1.3.1.3 Structural 11a¢ functional characteristics Y0912 18 lusgnitemsneglunssa (eg,
cardiac reserve, integrated reserve, baroreceptor influences, chemoreceptor influences, ventricular
cross talk, role of pericardium, integrated effects)
1.3.1.4 madsziiumsnanuvesioly Lmzwaa@LﬁaﬂGl,uizwdwmsﬂagﬂumiﬁv%qﬁ
Una uaziailng
1.3.1.5 M3 Lﬂﬁﬂuuﬂawm pulmonary U9g systemic vascular resistances
1.3.1.6 M3WALINTUDITLUY autonomic nervous system 1U5zHIIMInogluassn
1.3.2 Postnatal circulation
1.3.2.1 35308 1uaIUv0d heart rate, preload effects, afterload effects, contractility L01& cardiac
output
1.3.2.2 Postnatal changes Y94 pulmonary L8& systemic circulations maamuﬂ’gmu,ﬁmﬂﬁmﬁ’u
congenital defects (eg, left to right shunts, hypoxemia, obstructive lesions)
1.3.2.3 @358 1UdIUV0Y interaction 5EHIN contractile 1AL regulatory protein THN15¥19IU
U84 sarcomere YNUVINVDY calcium ion NTEUIUNIT excitation contraction coupling nanANUFURUT
3¢¥ I length tension HANN1IUDY ventricular function curves AN Wﬁﬂgm 93 AV 02 difference UNUIMN
U84 neural, humoral adrenergic, cholinergic factors Ao thyroid, natriuretic peptides, baroreceptors,
chemoreceptors, ttaz Tuszuy lvadeulaia
1.3.2.4 435 IudIUV04 receptor function, secondary messengers (cyclic AMP, IP3) L@
HASINMTADUEUBIAD 81 blood gases, pH
1.3.2.5 anudifeasumsilasuntaslusedy molecular lunsas cardiac cycle
1.3.2.6 WAUB4 ventricular volume overload g mmgﬂﬁﬂuuﬂawm inotropic state Ao systolic
function
1.3.2.7 WaU®d ventricular hypertrophy (48 chamber morphology (eg, interventricular septal shape)
0 diastolic function
1.3.2.8 UNUINUBY pericardium 0 diastolic function
1.3.2.9 N5ZUIUMSLNA paradoxical pulse
1.3.2.10 A3 iReasumsilaenunlas myocardial metabolism a13o
1.3.2.11 n3LUIUNIT aerobic myocardial metabolism

1.3.2.12 UNUINUDN hormonal, hypoxemia, ischemia Ao myocardial metabolism
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1.3.2.13 ian autoregulation Y94 regional blood flow

1.3.2.14 mmftﬁmﬁuuwummm neural 18% humoral factors, inflammatory mediators,
endothelium A9 regional blood flow AABAIUANULANAN IULARZ TE

1.3.2.15 N3z UIUMIUTUAIUDY coronary circulation UDILOONNIAINY LAZYVUZINA hypoxemia

1.3.2.16 ianN1IAILIN myocardial oxygen consumption Lﬁ'ﬂ“l/lﬁllﬂ'i coronary blood flow Qg
oxygen saturation

1.3.2.17 Unu oy pH, PO2, PCO2, autoregulation Ao coronary, pulmonary (L8 cerebral
circulation

1.3.2.18 UNUNANNFUWUT 5214 general circulation, heart {181 cerebral circulation

1.3.2.19 UNVIMV0Y endothelium 71O pulmonary circulation

1.3.2.20 UNUIMNUDY asphyxia ﬁﬁ@i@ circulatory functions TﬂEJmWW’EJEJINS'Q heart, brain, kidneys
19 lung

1.3.2.21 ﬂ’ﬂi\lgljﬁ&l’;ﬁl‘lﬂﬁ/ﬁﬂ‘ﬂ@ljﬂi renal blood flow 9 renal function L2 body fluid

1.3.2.22 UNUINUDN renin angiotensin aldosterone system 1uﬂ15ﬂ3ﬂﬂm circulation

1.3.2.23 UNMANANUFUWUT5EH I renal blood flow 111 blood flow 1o Tt2z01e

1.3.2.24 mmﬁlﬁmﬁumiméauuﬂm skeletal muscle blood flow Yz®8ANAINY

1.3.2.25 miﬂmﬁuﬂmﬂﬁﬂuuﬂm resistance 11 pulmonary vascular bed

1.3.2.26 HanMIAIUIN pulmonary Q% systemic vascular resistance 911 hemodynamic data

1.3.2.27 fasefifeateeumsnaeuuilasues pumonary vascular tone

Y o { . : 4 .
1.3.2.28 mmgmﬂmuﬂﬁﬂuuﬂm myocardial L1 vascular gene expression ol hemodynamic

loads
1.3.2.29 vianmstasuiilas contractile state 1ol myocardial dilatation 4181& hypertrophy
1.3.2.30 M3t/asunad tissue oxygen uptake el impaired perfusion
d‘ Y d' o . . d' a ds!
1.3.2.31 Mstfasunilasrninnnmsnieauues sarcolemma sarcoplasmic reticulum nnauulu
ez Y

1.3.2.32 maMﬁauuﬂm contractility Lﬁ’ﬂﬁ acidemia L1 hypoxemia
1.3.2.33 fasefiRetoeumsndeunilasues myocardial oxygen supply demand ratio
1.3.2.34 e315019 A a gradient Tumsiszdivszuu lvadeuTadia
1.4 Conduction system, including electrophysiology
1.4.1 Developmental aspects ausavenaulaounaaues conduction system fAavu Tz Sy
1.4.2. Anatomic features and electrophysiologic characteristics

v

1.4.2.1 Anudineanumsnasunilasued conduction system NFUWUTAY major cardiac anomalies
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] ¥
1.4.2.2 AMUFNEINUMEINIA 55 INI1V04 conduction system NINUnA tazialnd
1.4.2.3 UNUINVDULIAAE ion channels 11 myocardial tissue, cardiac automaticity, myocardial cell

action potential AADAIUNIT 1/aguuilaaiieil metabolic abnormalities (eg, potassium, calcium, magnesium)

2. Clinical evaluation of the cardiovascular system

2.1 Normal findings

Y v A A @ '

2.1.1 Rate and rhythm A9IN31N8IAY heart rate Miasunilasliands n1azaen vaze

2.1.2 Perfusion ﬂﬁ1mﬁ1ﬁm%®ﬁ pulse amplitude Nuanaenulunnag extremities 8353N81004
. g’/ ~ a a a v Aa 1 a . .
jugular venous pulse nnlna tazralng dadeniinanemslsziiu perfusion (eg, temperature, capillary
refilling, color)

9 = Y A A @ ' an @

2.1.3 Blood pressure AIUILNYINY blood pressure mﬂaauuﬂm”lﬂmma NITHN ITNI1TIN
blood pressure AABAY artifacts N1 1FiAIAAIAATDY

2.1.4 Heart sound (normal l@% abnormal heart sounds), murmurs, clicks Lmza‘u@] functional

. & . . = A a 49! A = 1 A A

("innocent") murmur HANVYDY cardiac auscultation AAOAIUNTIUAgUasNNaV Lo AeUNT HiSON
heart rate 1)aeu 11/

2.2 Abnormal findings

2.2.1 Blood pressure N3EUIUNIT A paradoxical pulse

2.2.2 Respiratory pattern A 191 U4 abnormal respiratory patterns (eg, tachypnea, hyperpnea,
stridor, grunting, retractions, wheezing)

. {o o oo . .
2.2.3 Position @11N50LUanan15asNTUNUFA cardiac Laz body position
2.2.4 Heaves, thrills, sounds, murmurs, and clicks N3U2UN151AA thrills, ventricular heaves,
¢ . ly o do .. o

murmur AA9AIUMTIUAeUIaIv04 cardiac murmurs NAUNUTAV body position, respiration

2241 mmmﬁ’ﬂﬂm localization L@1¢ transmission UDN cardiac murmurs

2.2.4.2 Extracardiac bruits

2.2.4.3 ANUAAYVDI friction rubs

2.2.4.4 Murmurs GlfﬁﬂGiNG], clicks, 999AU cardiac sounds

2.3 Signs of pulmonary and systemic venous congestion 91013UFAIVDN pulmonary LAY systemic
venous congestion

2.4 Hepatic involvement AN ”IﬁJQJJ‘IJ’fN hepatic position

2.5 Edema ANU@1AYUDY edema

2.6 Skin manifestations ﬂ’J”IEJﬁWﬁJQJJ‘U’tN jaundice, rash, telangiectasia, embolic phenomena nluwjlﬂ?lﬂ

Tsariqle
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3. Basic principles of pharmacology
3.1 The pharmacologic basis for the therapy of cardiovascular disease
3.1.1 ian pharmacodynamics {18 pharmacokinetics #0931 maternal fetal
pharmacodynamics {181% pharmacokinetics
3.1.2 ¥an clinical trials mammﬁzu@aumiﬁi]ﬁmﬂ%'aﬂmﬂumgysf
3.2 Inotropic drugs: digitalis, dobutamine, epinephrine, dopamine, isoproterenol, phosphodiesterase
inhibitors (inodilator) etc.
3.3 Vasodilators: nitroprusside, nitrates, angiotensin converting enzyme inhibitors, angiotensin
receptor blockers, alpha-blocker etc.
3.4 Diuretics: loop diuretics, thiazides, potassium sparing drugs etc.
3.5 Class I-1V antiarrhythmic drugs: amiodarone, flecainide, lidocaine, beta-blockers, esmolol,
adenosine, calcium channel antagonists etc.
3.6 Ductal agents: prostaglandins, indomethacin, ibuprofen
3.7 Antipulmonary hypertensive drugs: inhaled nitric oxide, phosphodiesterase 5 inhibitor
(sildenafil), endothelin receptor antagonists (eg. bosentan, macitentan), prostacyclin analog !Lﬁ%&lﬂﬁijé U9
3.8 Lipid lowering drugs: inhibitors of liver lipid production, HMG CoA reductase inhibitors
3.9 Sedatives and analgesics: midazolam, morphine, Fentanyl, chloral hydrate, local anesthetic,
lidocaine
3.10 Others: neuromuscular blocking agents, inhalation anesthetics, complications of anesthesia,

including malignant hyperthermia, anticholinergic drugs

4. Clinical respiratory physiology
4.1 Structure
4.1.1 Hemodynamic responses Ao pulmonary vasodilators Lo ﬂTﬁL‘iJa'EJumJﬁQEUEN
pulmonary vascular resistance
4.1.2 HANTTNVYDY upper WAz large airway obstruction Aasz 1 Taeu Tadia
4.1.3 NANTENUUDN cardiomegaly LAE pulmonary vasculature @0 small LAY large airway
4.1.4 norsanwiitnaly small airway 182 alveoli 1ijofi TsnvesszunlvadouTaiia
4.2 Ventilation
4.2.1 ANUFUWUT pressure volume
4.2.2 Waved FiO2 619 nitrogen clearance, regional blood flow (1% arterial blood gas

tensions
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42.3 Anuduiusves lung inflation 1a1& deflation 11 cardiovascular performance ‘Vgltﬂ‘ﬁ‘ﬂﬂa o
Walna

4.2.4 anuduwusves IsaszunlvadeuTatia AU lung volume, tidal volume, 1182 frequency Y04
Mariglo

4.2.5 Ventilation perfusion relationships
4.3 Oxygen

]
v A A

4.3.1 avsnnen

[ J

9INUNT transfer oxygen 91N airway q arterial blood

e

]
=

4.3.2 Tavenmnen

2

DINUNITATABUDY oxygen

2

Do
2

[

4.3.3 fadeinertoany oxygen hemoglobin linkage
434 ANUUANANTLHIN adult N1 fetal hemoglobin
4.3.5 oxyhemoglobin dissociation curve
4.3.6 advninenveariunITan oxygen supply
J o a U a
4.3.7J52gnANENN3 ventilation perfusion i1 lumssziiudihelsaszunaienTlatia
4.3.8 AU oxygen delivery @:‘ tissues
4.4 Acid base status: acid base abnormalities #¢) azuuanaud ly
4.5 Blood tissue gas exchange
4.5.1 WaY®4 ischemia, pH, hypoxemia, hypercarbia Nipo 02 1az CO, exchange
d' Aa &2 o . .
4.5.2 m3asunilasiina¥u 11U blood gas tensions tag pH 11 hypoxic spell
= - . . . . A a .
4.5.3 msasunasiinavu nu ventilatory function and tissue metabolism 83 hypoxemia
4.6 Mechanics of breathing
4.6.1 AN asuLdaIneds5IMe V04 chest wall abnormality, dynamic compression of airways
= Aa X2 o . ) A4 o d' .
4.6.2 Mstlasuniasnnadu AU caloric consumption oNN51asU1/a4 respiratory effort
4.7 Respiratory physiology at altitude
= . . . o da X 4 4 .
4.7.1 msfasunilas oxygen delivery L& cardiovascular function NNAVU LUDN exposure 919 high
altitude
1 H Y x
4.7.2 maasuuilas oxygen hemoglobin dissociation curve NnAAUY ol exposure 919 high
altitude
4.8 Effects, mechanical ventilation, cardiovascular performance
4.8.1 WAU©4 mechanical ventilation N3UA® cardiovascular performance
4.8.2 WaU03 PEEP NUAD cardiac output, right and left ventricular function
o v o J J o
4.8.3 18013 19 mechanical ventilation 1aZANUFUWUTIEHI19 mode of ventilation fJ cardiac

output
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5. Principles of investigational assessment and management
5.1 Electrocardiography
5.2 Monitoring
5.2.1 Ambulatory electrocardiography
5.2.2 Pacemaker interrogation
5.2.3 Pulse oximetry
5.2.4 Other monitoring techniques
5.3 Imaging
5.3.1 X-ray studies of the chest
5.3.2 Angiography
5.3.3 Echocardiography (include transesophageal, 3D and fetal)
5.3.4 Cardiac catheterization
5.3.5 Other imaging techniques: Computed tomographic angiography (CTA), Cardiac
magnetic resonance (CMR), Positron emission tomography, Radionuclide methods
5.4 Biochemical evaluation
5.4.1 Erythrocyte indices
5.4.2 Arterial blood gases and pH
5.4.3 Cardiac injury profiles
5.5 Exercise testing, 6 minute walk test
5.6 Electrophysiologic assessment
5.7 Tilt table testing
5.8 Interventional cardiology
5.8.1 Angioplasty
5.8.2 Pericardiocentesis
5.8.3 Temporary pacemaker placement
5.8.4 Central line placement
5.8.5 Balloon valvuloplasty, Balloon/blade atrioseptostomy
5.8.6 Transcatheter device closure
5.8.7 Stent placement
5.8.8 Endomyocardial biopsy

5.9 Care of mechanical circulatory support and heart transplantation
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6. Cardiac diseases:

6.1 Left to right shunts: Atrial septal defect, atrioventricular septal defect, ventricular septal defect,
patent ductus arteriosus, coronary arteriovenous fistula, aortopulmonary window

6.2 Obstructive lesions: Pulmonary artery stenosis, aortic stenosis (subvalvar, valvar, supravalvar),
coarctation of the aorta, Interruption of the aortic arch

6.3 Right to left shunt lesions: Pulmonary valve stenosis with intact ventricular septum, pulmonary
atresia with intact ventricular septum, pulmonary atresia with ventricular septal defect, tetralogy of Fallot,
absent pulmonary valve syndrome

6.4 Abnormalities of the great arteries: D-Transposition of the great arteries, L-Transposition of the
great arteries, Double outlet right ventricle, truncus arteriosus

6.5 Univentricular heart: tricuspid atresia, tricuspid stenosis, double inlet left ventricle, unbalance
atrioventricular septal defect, hypoplastic left heart syndrome,

6.6 Abnormal systemic venous, cardiac malposition, situs abnormalities: Left superior vena cava,
absent hepatic portion of inferior vena cava with azygous continuations, dextrocardia, mesocardia, situs
abnormality, including heterotaxy syndrome

6.7 Abnormal pulmonary venous drainage: partial anomalous pulmonary venous connections, total
anomalous pulmonary venous connection, pulmonary venous stenosis/atresia

6.8 Right sided cardiac diseases: tricuspid insufficiency/regurgitation, Ebstein anomaly of the
tricuspid valve

6.9 Left sided heart diseases: cor triatriatum, mitral stenosis, mitral insufficiency/regurgitation, mitral
valve prolapse, abnormal of aortic root, aortic regurgitation

6.10 Abnormal vascular: vascular rings and slings, congenital malformations of the coronary
circulation, fistula

6.11 Acquitred heart diseases: rheumatic heart disease, endocarditis, Kawasaki syndrome

6.12 Pulmonary hypertension

6.13 Systemic hypertension

7. Normal and special problems of the fetus
7.1 Normal fetal circulation
7.2 Detection of heart disease in utero, ectopia
7.3 Fetal effects of maternal drug ingestion

7.4 Arrhythmias in the fetus
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8. Special problems of the newborn infant

8.1 Asphyxia: WaU®Y birth asphyxia ‘ﬁldl@]'@ cardiac performance N1IQUANIT f‘l‘ﬁﬁ transient
myocardial ischemia

8.2 Persistent pulmonary hypertension HaU®3 vasoactive drugs ﬁﬁﬁiﬂ systemic (8¢ pulmonary
circulation Nﬁﬂli’)\‘]ﬂ”ﬂgﬁﬁﬂigﬂﬂﬁiﬂﬁ’ﬂ% ﬂﬁ'JNLLWL!ﬂﬁ@jlmﬂﬁﬂlﬁdWﬁ

8.3 Abnormal thyroid function: cardiovascular manifestation TuTsnuesnon thyroid Tuidin waglu
13A15E NIRRT IS

8.4 Infant of a mother with systemic disease: cardiovascular manifestation 14 Infant of a diabetic
mother, abnormal thyroid function, SLE M3auiiu1sa Lmzms@,uamsﬂﬁﬁﬂmmﬁ

8.5 Systemic hypertension: @ 111#A191U04 systemic hypertension TUMINUIAAA LAZAITHUA
$nrnld

8.6 Metabolic abnormality (eg, calcium, glucose) cardiovascular manifestations Tunzni

metabolic abnormalities N1TALATNH

9. Arrhythmias (include recognition in fetus)
.. 9 a a . . .
9.1 General characteristics/concept 3 353N NTTUIUNISLNA arrhythmia (1a¢ differential
. . . 1% & A 9 19 ¥ 1
diagnosis Y8 arrhythmia A09AIUNITALLA TNB nan 15eas Talden v vagal maneuver; esophageal,
. . . . . 9 (Y 9y dy o . .
external, and intracardiac pacing; cardioversion 41 11aranms YoUITVeINITM ablative/surgical procedure
a a2 . . . 4
ansodsziiulunsaing palpitations, cardiac arrest, sudden death a
Y aa o 9 a a 9 @ . ' dy Y
9.2 Gl‘l"iﬂﬁ’)u%ﬂﬂ p] fﬁ"i’)‘ﬂfﬂ NITUIUNITING mamuiwmi@uaiﬂm arrhythmia !Wﬁﬁ«!‘lﬂ
9.2.1 Supraventricular arrhythmia
9.2.2 Ventricular arrhythmias
9.2.3 Atrioventricular block
9.2.4 Ectopy
9.2.5 Accessory AV connection and pre-excitation syndrome

9.2.6 Specific situation: long QT syndrome {181¢ channel abnormality ﬁuc] sinus node

dysfunction

10. Disorders of the myocardium, pericardium, endocardium, blood vessels
10.1 Primary and secondary cardiomyopathy:dilated, hypertrophic, restrictive, myocarditis
10.2 Vascular disease: vasculitis, SLE, rheumatoid arthritis, dermatomyositis, polyarteritis,

periarteritis, scleroderma, Takayasu arteritis
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10.3 Cardiac tumor
10.4 Pericardial disorders: pericarditis, constrictive pericarditis

10.5 Cardiovascular trauma

11. Genetic disorders and syndromes of the cardiovascular system

11.1 Dyslipoproteinemias

11.2 Storage diseases

11.3 Neuromuscular diseases:- Duchenne, Becker, Emery Dreifuss, limb girdle,
fascioscapulohumeral, myotonic

11.4 Other heritable cardiovascular diseases: Marfan syndrome, Contractural arachnodactyly, Ehlers
Danlos syndrome, Hereditary hemorrhagic telangiectasia (Osler Rendu Weber syndrome), cutis laxa,
mitochondrial/metabolic diseases, cytogenetic abnormalities

11.5 Genetic etiology of congenital heart disease: Noonan syndrome, Holt Oram syndrome, Leopard
syndrome, thrombocytopenia absent radii syndrome, Kartagener (dysmotile cilia) syndrome,
chondroectodermal dysplasia, Ellis van Creveld syndrome, Williams syndrome, Rubenstein Taybi syndrome,

Alagille syndrome, DiGeorge syndrome, Marfan syndrome

12. Special problems/symptoms
12.1 Cardiovascular problems of athletes
12.2 Cardiovascular effects of drug abuse
12.3 Syncope
12.4 Systemic hypertension
12.5 Pulmonary hypertension
12.6 Prevention of coronary artery disease
12.7 Low perfusion (shock)
12.8 Congestive heart failure
12.9 Perioperative care: cardiopulmonary complication
12.10 Cardiac intensive care
12.11 Prosthetic valves
12.12 Embolic and clotting problems
12.13 Infectious causes of cardiovascular disease

12.14 Pregnancy
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12.15 Chest pain
12.16 Dietary issues
12.17 Cardiopulmonary resuscitation

12.18 CNS complications of cardiovascular disease

13. Research and ethical issues
13.1 Rationale of study
13.2 Objectives of study
13.3 Study design
13.4 Ethical considerations
13.5 Data collection
13.6 Data analysis
13.7 Statistic analysis
13.8 Discussion

13.9 Clinical implication
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MANUINT 2

EFONADNTAZMIATINNDMTI TN QLN TS NH

NNHZMUNAUALAZHADNIT (technical and procedural skills)
Yo & = A g '3 7 o Y A o
HasansAneus e uummdmmnznannusnmans Isanals deslinnuaunsalunsh
Y] J 4 aa o [y U <3 4 1 aa o [
Wanmsaee iemsiianonazquasnyifihodn msldasedonis q lumsasanitsneouazguasnu

(technical and procedural skills) 593 oK interpretation skill A1 i

Skill WudFunansal | edwazvse | dhlddenues
(Observer) Tu ?lnﬁﬁ'fmju (Does)
HADNIIDII (Show how)

(Know how)
1. Electrocardiography nd uaziailnfves X
BN TA19)
2. Chest radiography interpretation X
3. Transthoracic echocardiogram X

(500 A59/2 7))

4. Pericardiocentesis X
5. Balloon atrial septostomy X
6. Balloon pulmonary valvuloplasty X
7. Temporary pacemaker placement and X
setting adjustment (transcutaneous and
transvenous)
8. Pedaitric advanced life support (PALS) X
9. Holter monitoring X
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10. Exercise stress test (EST) X

11. Transesophageal echocardiogram X
12. Diagnostic cardiac catheterization X X
(Iiﬂ“ﬁluclif}ﬂu) (simple lesions
iag TOF)
13. Interventional cardiac catheterization '?)iu X

19U coil or device occlusion, balloon
angioplasty or valvuloplasty, stent placement,

endomyocardial biopsy

14. Tilt table test X
15. Cardiac CT/cardiac magnetic resonance X
16. Electrophysiology study/radio frequency X

catheter ablation

17. Fetal echocardiography X

Echocardiography

v

fmeehalsarmlaludniidedlimsItianed e echocardiography Jaluguili 1

1. Congenital heart disease:

Simple left to right shunt lesions; VSD, PDA, ASD, complete AVSD

Obstructive lesions: Coarctation of aorta, aortic stenosis, interrupted aortic arch, pulmonary stenosis

Cyanotic heart disease: TOF, TGA, tricuspid anomaly, critical PS, single ventricle, TAPVR, DORV,
PA/VSD, PA/IVS

2. Acquired heart disease:

- Myocarditis, dilated cardiomyopathy, hypertrophic cardiomyopathy, rheumatic fever, rheumatic heart
disease, Kawasaki disease, IE, pericardial effusion

3. Cardiac function
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v

meg1alsatnlaludniideal¥in1534998A 28 echocardiography Taluauilii 2

=

Y = [ Zl =l . Y 1

launnnTsannaulusul 1 59009 complex lesion laun
. . { o 9 1 1 .
1. Congenital heart disease AFUFOUVINVY 1% unbalanced AVSD, Shone’s complex, cortriatratum
sinister, supramitral ring, polyvalvar disease, ALCAPA, AP window, coronary AV fistula, hypoplastic right
ventricle, hypoplastic left ventricle, DILV, complex DORV, PA/VSD-MAPCAs, Absent pulmonary valve
syndrome, truncus arteriosus, vascular ring
2. Acquired heart disease NFUFDUNUA Y coronary aneurysm in KD, constrictive pericarditis,
restrictive cardiomyopathy, cardiac tamponade, aortopathy
A A a = 2

mfa‘wmimnwumﬂuﬂimmﬂﬂu
3. Postoperative congenital heart disease %1 TOF repair, Shunts, BDG, Fontan, Rastelli operation, arterial

switch operation

4. Transesophageal echocardiogeaphy 1 ASD, intraoperative TEE

Cardiac catheterization
Mealsarialaludniinisa13nsei cardiac catheterization I UFUIN 1

1. Diagnostic catheterization 1413991 right 148 left heart catheterization 181uTsn

Simple left to right shunt lesions; VSD, PDA, ASD, complete AVSD

Obstructive lesions: Coarctation of aorta, aortic stenosis, pulmonary stenosis

Simple cyanotic lesions: Tetralogy of Fallot
. . "o 9 Y Y = L.
2. Interpretation W9 hemodynamic data TuTsn lugudounudnedy saudemsuana acute vasoreactivity

. Y
testmg]lﬂ

medelsarlaliudniinasaansan cardiac catheterization TAluguili 2

Y A d ' o . . o
llﬂllﬂ‘l@ﬂiiﬂ‘l/lﬂm’mﬂu‘vuﬂ 1 wazyevinae msudana angiography Tu complex lesions QY NI1TN
Y A [ dy Y Y 1
UADDTITIINONITINHUUDIAU llﬂllﬂ

v Y
1. Congenital heart disease AFUFOUNINVY 13U d-TGA, ALCAPA, AP window, coronary AV fistula,
hypoplastic right ventricle, hypoplastic left ventricle, DILV, complex DORV, PA/VSD-MAPCAs, absent
pulmonary valve syndrome, truncus arteriosus, vascular ring, congenital corrected transposition of great
arteries, TAPVR Lng 15 ﬂﬁluﬂiju single ventricular heart
2. Acquired heart disease NFUFDUNUANIFY coronary aneurysm in KD, aortopathy
. . o Y ' L . . -

3.  Interpretation W@ hemodynamic data lulsadfudon 1¥u  constrictive pericarditis, restrictive

cardiomyopathy, cardiac tamponade
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4. MSMHRONISINENITSAET 1B balloon atrial septostomy, pericardial cardiocentesis, percutaneous
pulmonic valvuloplasty
1N UNUAN lunal Postoperative congenital heart disease 1%Y TOF repair, Shunt, BDG, Fontan,

Rastelli operation, arterial switch operation

edaimamsiideaildluszesIngd Walussduinidi

- Temporary transcutaneous and transvenous pacemaker placement and setting adjustment
- Pericardiocentesis

- PALS

Feilsnialehudnszesdngannasaunsamnednm Mluszduinidi

1. Congenital heart disease:

4
Ductal dependent lesions 9N systemic circulation i1 pulmonary circulation

- Congestive heart failure, cyanosis 51D hypoxic spells, low cardiac output syndrome
2. Acquired heart disease

- Cardiogenic shock

Cardiac tamponade

Arrhythmias U AV block, tachyarrhythmias fo supraventricular tachycardia, atrial flutter, atrial

fibrillation, atrial tachycardia, junctional ectopic tachycardia, ventricular tachycardia, ventricular fibrillation

fregalsaaloludniidesinuszezIngdlaluduili 2
Y ~ [ g’/ = = Aa o Y A ds! [ .
launnnTsainanunlusull 1 sawds anzhlinnuFudounun iy 15U Pulmonary hypertensive
.. . <3| 1 3 ! 4 [ Y] 1
crisis, low cardiac output (Juau naz nswdevylumsldniosngsmsiauvesiale wu ECMO,

VAD
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MIAAADABAITHAZMIAIITUWUEMN

A Y 7 o 9 ' A o A Y o o
UJ’E]i]'LIﬂ”Ii?]ﬂ’E]lIilILLEI'J !,!,W‘Vlﬁlﬂigi]”lTJTLW]E’JEJ?JQN‘VIﬂH%ﬂWiﬁﬂﬁTilmzﬂﬁf‘ﬁ”l\iﬁll‘wLl‘ﬁﬂTW (ZMRN

v 9 o ¥ o4 a =] = 9 o yy A ' @
WITONNHLUAZTZAVUFUY ﬂﬂ1wuﬂ1uas11i1ﬂ HAagUUNDINANIILTeUy (m“lﬂmﬂﬁmm NI WIUNITIA

4 [ 1 o a
UszaumssinmisiSeu) amveuaaluaisisdiean Taearsaisdelumsiszdiu

problems

Year 1 | Year2 | Conference | Others
= A. Information giving for children ] []
Eo . (Management plan, treatment)

é ';E:’ B. Inform consent for procedures from Children [] []
g ° C. Inform consent for research studies [] []
8 D. Involve children in decision making [] []
A. Breaking bad news with surrogates and patients [] L]
B. Communicating palliative care [] L]
C. Understanding dying patients and family [] L]
§ D. Respect for different values and cultures [] ]
% E. Advance directives with surrogates [] ]
§ F. Withhold / Withdraw life-sustaining Rx with [] ]
:é surrogates
E G. Communicating as death approach [] ]
H. Notification of death [] ]
I. Request for organ donation [] ]
J. Request for autopsy [] ]
A. History taking from parents [] ]
g g B. Information giving (Treatment, management plan) [] ]
'g éﬂ C. Inform consent/refusal for procedures/procedures [] ]
é % D. Inform consent/refusal for research studies * ]
§ é E. Counseling for chronic/complex respiratory [] []
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Year1 | Year2 | Conference | Others
F. Negotiating goals of care []
G. Counseling for second opinion [] []
H. Advice by telephone [] ]
.5 % A. Working within multidisciplinary teams ] []
'g ?o B. Conflict resolution with colleagues [] ]
<
g % C. Giving supervision for junior colleagues [] ]
g A. Dealing with anger patients/parents [] ]
=
=2
g E. Report mistakes to parents []
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MANUINN 5

msdszfiumalagnslyuinazaunaay (Portfolio)

a I : a a
msisziliunalaoms Iguluazaumaau dugluuuviisvesnsilsziliuauas e (authentic
v 9
assessment) ﬁmmiﬁﬂuimuqqqﬂmm Miller’s pyramid of competence Ao miﬂizmumiﬂgummﬂﬁ
q v a g J Y o Y J o Y
lilsmsdszdudromsaonlag synssumsavinusnsmaas Isailamvualiunndlsesuhu
' a v 2 . <3| Il ' A o A A (a oa =
ABYBANNAULNTIUNN portfolio 1T UTTEDEMABILDIMINIANE NBTIUTIWATANNANUNUNITA 591D

v
=

v 9
SIVSIAANFIUNLAAIDIANAINTIVINTHANDUTN NIATUANNS TiNBIazIAnR AENTTauzh
9
AMUUA ﬂizmuuazﬂﬁazﬁ’aumm (self-reflection) MsUsEIuu portfolio ﬁagmaié’msm ‘"uguaeum
4 o @ o o 9 1 o . dy ' A 2 A o
p1sdilszimangas uaz unndlszinhuaeseatinaue portolio Ara191561laz 2 ATuNeTUNS

a Y ' v 4 o o ! o v
ﬂizmuuagﬂwmaummzimﬂummmmugﬁawmm T@ﬂﬁﬂﬂ!gﬂi‘iiJﬂﬁ“r‘fﬁﬂf;f@]ii’JiJﬂ1ﬂ’U@Llﬁ

e

I3 a v Y . Av
MImruanIMeamsdssiivanssousnan (core competency) Taeld portfolio NM3

&

ounsTUMITINUIInImaai lsaale muualifaaniufineusuld portolio WunTesiiolums
Uszifiuna m3zeudifalssasdluiseamngdiide wand aasssussesssmumainin msfadedeas
wagmsadeduiuE M MawanNANEANIEINIaMINTHeiudoties taza1zfin Hailazdas
Tomsdlszsmangasdsziiu Wieyatounduudunndiss1thudesen tiemsianuazifuie

mrululudseduuaziduiumangulu portfolio
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MANUINN 6
a a = d' d o Y v d LY
nanssuMAINIniuwnglsznihunsaeaninsnsmanslsniile

annsaljinladenuedlaslaifinisminugua (Entrustable Professional Activities; EPA)

A o 4 o Y 1 4 Y] ~ 9
wedusemsHnousy unndilsziihudeseamanuisnsmaas 1saial arsiinnug

1 Y
anuansoluEesns 11l

[ v < ]
EPA1  msquasnudihaanlsaile
) Y d' =y 9 ~ @

EPA2  1iNHZMIATIIAILAAUITBITENOUANDGIN D
EPA 3 NnrzmMIasaltemsauriale

EPA4  msquasnidiheTsamlaluszezingd

Competency Titngvoannas EPA

EPAl | EPA2 | EPA3 | EPA4

Competency

Y aa .. .
ANUFNNN YA (factual knowledge) 1Az NAATN (clinical skills) ++ ++ ++ ++
NNHZMUNAUALAZHADNIT (technical and procedural skills) ++ ++ ++ ++
@ a PAl . Y ¥ a
N3 1UTUIaH18 (patient care) Msuntlaynazmsdaauly ++ + o ++
(problem-solving skills and decision making skills)
@ a ' 4 v o
NNYEMIAAABDEI HASHPPITUNUD (communication and ++ + + ++
interpersonal skills)
AT 199ARA AAITITULAZIIBTITULKIINBN (Professional — + + +
habits, attitudes, moral and ethics)
MTHAUIAINS ANUANNTONNINTINOE A0 ++ ++ ++ ++
STUVUIMIGUANLAZ M A5 1d NgUN N + 0 0 +
mawj’ﬁw (Leadership) + + + ++

v
WOQ: + = 1FaussougnanmMaAMInA Y q 1

v
++ = ¥ 0uLHanNMOININAIUNY 9 30
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(Y] v q' d o Y v v [ on.'/ YR A .
IZAVANNTINIDVOUAAL EPA mwmﬂﬂsgmummaﬂaﬂ“lmmagszﬂmuﬂwau (Milestone)

EPA Milestone level
Fellow 1 Fellow 2
0- 61001 | 6-1219%U | 12-18 190U | 18-24 1ADU
[ EA < ]

EPA 1 msguasnufiladanlsniale L1-L2 L2-L3 L3-L4 L4-L5
EPA 2 fiN¥ZMIATIA8AAUAsIdeiounNd | L1-L2 L2-L3 L3-L4 L4-L5
gainla

EPA 3 fin¥emiasaatemsaiuiinle L1 L1-L2 L3 L3-L4
EPA 4 msguasnegiheliaileluszesingd | L1-L2 L2-L3 L3-L4 L4-L5

a oa Y Y Jd 1 Y
L1 = snsodianu laneldmsaiuquussennsdodialndsa
a oa Y 9y dy J
L2 = ansodfiaau ldeaneldnsduuzyesernsd
a oa Y = 7 Y 1 A A g
L3 = ansodianu ldeadaslionnsdianusiemaeiiodoans
L4 = aunsnlfianuldies

Aa oA 9 YA A < 9 '
L5= ﬁ'lﬂJ'liﬂﬂfd]Uﬁ\ﬂullﬂlﬂﬁ llagﬁ@uﬂﬂuﬂigﬁﬂﬂ'ﬁmuﬂﬂﬂ'n

51



a d o [y :’J
MsUsziumy EPA w9 unngiszainny luunazszausuil

EPA Mtz
Fellow 1 Fellow 2
= = A =)
0- 6 1ADU 6-12 1ADU 12-18 1ADU 18-24 1A DU
EPA 1 | 1. MIdUNATZHINMIT | L.NMIdUNATZIHINNT L.AMTTUNATEWINMT | LNTAUNATEHINMT
SIGMERRNY SIGNEERMT Ugiinau Uiinau
2 Case-based discussion/ | 2 Case-based discussion/ 2 Case-based discussion/ | 2 Case-based discussion/
presentation presentation presentation presentation
CXR and ECG CXR and ECG CXR and ECG CXR and ECG
interpretation interpretation interpretation interpretation
3. dszumsquaine | 3. dszdiumsquasnen | 3. dssiumsquainen | 3. dsziiumsguasnu
dihelsailede Mini | dihelsaalagie Mini | gilaelsaialedae Mini | dilelsanaladne Mini
CEX CEX CEX CEX
4. 991 MCQ 1ag CRQ 4. 991 MCQ 1ag CRQ
EPA2 | 1. M3dunasenInms | L MIdunaseuinms | 1. Msdanaseninms | 1 msdunassninems

Uiiaau

2. 1szlumsm

echocardiography

Y . .
18 Direct observation

procedural skill (DOPS)

3. n1soIusazilana

echocardiography

SIGNEERT

2. Ysiunism
echocardiography a1y
Direct observation

procedural skill (DOPS)

3. Psoutazuana

echocardiography

Y
4, IUIUATINITIN

echocardiography 250 5V
1)

Ui

2 Usziiumsnm
echocardiography ey
Direct observation
procedural skill (DOPS)
3. M3outazuilana

echocardiography

U iinau

2 Usziiiumam
echocardiography ey
Direct observation
procedural skill (DOPS)
3. 91uaztlane

echocardiography

Y
4, PIUIUATINITIM

echocardiography > 250

Y
A59/
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EPA 3 1. ﬂTiﬁ\uﬂ@]izﬁ’jNﬂ"ﬁ 1. ﬂﬁﬁlﬂlﬂﬁigﬂ’jﬁﬂﬁ 1. ﬂﬁﬁ,ﬂlﬂﬁigﬂ'jNﬂﬁ 1. ﬂ1§ﬁﬂ!ﬂ@§$ﬁi1\1ﬂﬁ
SIGMERRYY SIGNERRT Ugiinau Ugiina
2. Uszliun1s i cardiac | 2. Yszsiumsi cardiac | 2. Y5uunsin cardiac | 2. U52131n159 cardiac
catheterization catheterization catheterization catheterization
v . . v ) . v ) ) v ) )
A8 Direct observation M3¢8 Direct observation 18 Direct observation 78 Direct observation
procedural skill (DOPS) | procedural skill (DOPS) procedural skill (DOPS) | procedural skill (DOPS)
3.01utazilana 3. 914 ulara wazamud | 3. 01U wilawa tag 3. 01U wilawa tag
hemodynamic data La hemodynamic data LD A% hemodynamic 1198 hemodynamic
cardiac catheterization cardiac catheterization data | data L1 cardiac data LlQ% cardiac
data . g . catheterization data catheterization data
4. UIUATINITN
9y
cardiac catheterization 25 4. UIUATINITM
Y
A5 cardiac catheterization 35
Y
A3/
EPA 4 1. ﬂ1§ﬁ’\1lﬂﬁ‘i$°ﬁ'jNﬂT5 1. ﬂ1§ﬁ’\‘llﬂﬁ§$1’i’jNﬂﬁ 1. ﬂﬁﬁ\‘llﬂﬁi%ﬁ’j%‘iﬂﬁ 1. ﬂTiﬁ\i!ﬂGlﬁ%ﬂ’jNﬂﬁ

SIGNEERMY
2 Case-based discussion/

presentation

of cardiac emergency or

critical care

3.alsziiumsguainy
Aihelsamlalung

IN9A A28 Mini CEX

SIGNEERT
2 Case-based discussion/

presentation

of cardiac emergency or

critical care

3.l5zmumsquainy
Aihelsamlalunng

INHAAIY Mini CEX

Ugiinau
2 Case-based discussion/

presentation

of cardiac emergency or

critical care

3.4l5zumsquainy
Athelsanalalung

INQARIY Mini CEX

Uiinau

2 Case-based discussion/
presentation of cardiac

emergency or critical care

3.alsziiumsquainy
Athelsaalalungy

INgAMY Mini CEX
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2. YoMniuA Hay
Y o
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F1922YANYINUNINTTUN NIV IFTNNADIY

S 1A v v md‘
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' S Y ax A Y}
2.2 G]ﬁ')i]ﬁ'l\‘iﬂ'lfllﬂﬂﬂ']ﬂ?‘ﬁﬂ?iﬂgﬂ@@ﬂuﬁmﬂﬂ’lgﬁn

2.3 MAUHUMIEIATIIN R iAo Tigra Usznda tazdum

A

2.4 5050y IN52IA MIATINTINE wan1sATIIMeHBlRiANs ez

MIATIVNABA ) 15U AINSIFNTI90N (chest radiography; CXR), Aau Tl le
(electrocardiography; ECG), N13613 ’Ji]ﬂéuﬁ%ﬁ%)uﬂ’ﬂmﬁ@ﬁﬁl’ﬂi} (echocardiography),
nwsdnsuiunesle (cardiac computerized tomography), Lﬂﬂcﬁliﬁfﬂﬁuuﬁmﬁﬂ
mlazviasaaon (cardiovascular magnetic resonance; CMR), 159598 IUHI 1

. . . y a a L4 VA
(cardiac catheterization) INOAIENNAFIV AATIZHMAWHAUeTRyverile

=

9y 9 v A aa Y aa o
2.5 th’)iﬂﬁmiUUWmﬂﬂﬂGlﬂQ!WNWZﬁhiuﬂWﬁﬁﬂﬁuqlﬁ]ﬂ1ﬁﬂauﬂ ﬂWiGh’iﬂWi'Jui]ﬂEl N3

U
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9 Y

95e1 aaoadums lnssneIgle
o =R = g £y A B

2.6 Tunnrszisyeiuiuszvugndeaaz Aot laglsuuimanasgiuaina
A o o o Ao & y 1 A 9 9 o

2.7 Winwzlumsihiaansndniy venveied Yoy azunsngoulums

A A g Y 1 Y

asrvammuazou lviiinzay aasaruduasuminsa uilawaldedlagndes
= Y < A o w g’; Y Y

uazwseudiheaniemsihiiaamsiy o laedgndouning

UIUN

~ an Y an < @ a FA
aoun : aadndieuen aatndnlsanal unungnmu vedielu

=

Y <3 g’/ 1 a XK =~ [ Y] A aa o @ [
Q‘]_I'JEJ S IANVIGANLALLTNINAD 18 1) Wﬁﬁﬁﬂii‘ﬂﬁﬁiﬁﬂ mmuﬂﬂﬂiiﬂﬁﬂwm’au

9 @

° 1A
Yod10a : Ll

3. ANSIOUTHAN
o a4
MAIFTNN

oy
NIV

AN NINGY) (factual knowledge) 1Az NIARALN (clinical skills)
NNHEMUNAUALAZHADNT (technical skills)

NNHLNI Llﬁjﬂﬂluﬁmazﬁﬂa uly (problem-solving skills and decision making skills)
NAYLAT aﬂﬁi@?} 917 AU YY g ﬁ'uﬁ (communication and interpersonal skills)
WAL T 199NA AAITITUUALIIETITULHIIBIBN (Professional habits, attitudes,
moral and ethics)
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A2 (Leadership)

U

Y o %
4. VOMHUAMY
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Y
A3 1Ny

NAUAR WYANT T
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A3 inbz wand nsuiudedl
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@ a A @ | o X
4.2 Winwzneaaniin wazinyzmsase laeldasesdlonugiu nMsasrama
9 Aa oa o o Ao aa o o PA <
woellians msvhiiaanmshidudlu lumsasiadtddeuaz Snudihean
(MANUIN 2)

] 9
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@ {1 ' 1 a a 4 @ a3
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5. MSIANATNIT
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a A Y
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5.2 Case-based discussion/ presentation, Mini CEX 152uannITm conference,
. Jd 1 Y H
review LLﬂNIﬂﬂﬂWﬂWiﬂﬂﬂNuﬂﬂ 2 A3
1 o 4 o Aa a 3 o Y 9y
5.3 o1 nseansen uaz aau i laialndvewanioa1sg lagndes
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o b4 d‘ S k4 d' %
EPA 2 ﬂﬂH$ﬂ1§ﬂ§'3§]ﬂ’Jﬂﬂﬁl‘H!ﬁﬂQﬁ%ﬂﬂuﬂﬁnlﬂgﬂﬁﬂi]
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Y
IUD

=
NYasiogn

v
A

1. ¥9i309DANITN

@ v A A 9 a @ .
1/1mgzmim’mmﬂﬂaummazmuﬂ’Jmaqqm‘l% (echocardiography)

2. YoMniuA Hay
Y o

V2 NAVDI

) =\
NONTIN (USUN
amuN anya

il

51922108AUDININT T
2.1 MIMHAaN3 laslissaunnyeaunivualuaianuIni 2
A A Ay A a o
2.2 @unsadedsnugieay/Miodnasounsven e TuMIITRONS
Y
echocardiography aasaau 1AL FuasmsdItaduaz NaumnumssnyIenas
NSMIHADNT
Y3UN
A aa 9 aa Y a Y1 .
aoun : aadngeuen aatinlsarale uwunanidy viort) 21U echocardiography
laboratory
Y I ;’i 1 a =S =
Hihe : 1ano1gaaLsNINADY 18 1)
@ ] ] < { aa o 3’_, 4
detelsamlaluanndeelinsItiansaae echocardiography 1 luF1A 1

1. Congenital heart disease:
= Simple left to right shunt lesions; VSD, PDA, ASD, complete AVSD

= Obstructive lesions: Coarctation of aorta, aortic stenosis, interrupted aortic

arch, pulmonary stenosis

- Cyanotic heart disease: TOF, TGA, tricuspid anomaly, critical PS, single
ventricle, TAPVR, DORV, PA/VSD, PA/IVS

2. Acquire heart disease:

- Myocarditis, dilated cardiomyopathy, hypertrophic cardiomyopathy,
rheumatic fever, rheumatic heart disease, Kawasaki disease, IE, pericardial

effusion

=1

Fretalaar o ludniide N33t edae echocardiography 1d1usial 2 14uA
nTsafina 1 lugiidl 1 598 complex lesion 1&uA
1. Congenital heart disease ﬁcﬁ’wﬁ’aumﬂeﬁ U 19U unbalanced AVSD, Shone’s
complex, cortriatratum sinister, supramitral ring, polyvalvar disease, ALCAPA,
AP window, coronary AV fistula, hypoplastic right ventricle, hypoplastic left
ventricle, DILV, complex DORV, PA/VSD-MAPCAs, Absent pulmonary

valve syndrome, truncus arteriosus, vascular ring
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2. Acquired heart disease NFudoUNANTY coronary aneurysm in KD,
constrictive pericarditis, restrictive cardiomyopathy, cardiac tamponade,
aortopathy

A A A ~ g

i’)"li]Wi]"liill"llWllmilGluﬂimﬁﬂllﬂu

3. Postoperative congenital heart disease 1% TOF repair, Shunt, BDG, Fontan,
Rastelli operation, arterial switch operation

4. Transesophageal echocardiogeaphy (U ASD, intraoperative TEE

Y o o (=Y
You10a : 1l

3. ANIIOULHAN
A a4
MOIBFNN

Ay
(NYIVDI

ﬂ’J13J§ ‘V]N‘V]f]ielf] (factual knowledge) L0 n19natn (clinical skills)
NNHZMUNAUALAZHADNIT (technical skills)

ﬁ’ﬂmmmﬁ'ﬁﬂgmuazﬁ@ﬁu% (problem-solving skills and decision making skills)
finBzmIAnAefeas uasuLHeFUIIE (communication and interpersonal skills)
NOALTY IANA AUTITUUAZIIOTITULHIIFIBN (Professional habits, attitudes,
moral and ethics)

MINAUIANNTANUENTOMAINTNEE19ABITBI

N Iﬁ}ﬁ1 (Leadership)

Y o %
4. VBMHUANY
dJ
ilszaumsat
Y v
AN NNH

U a a
NAUAN NEANIIN

Y o ado & 9y A

A3 NNy wanaa N9 Tluaeall

y 2 i o . o w4 4 o o
4.1 ANNFNUFIUGoaomsnIMsws s emniensiiaons

. v v 2 o .
echocardiography N5 Mg 1M ey YuaaUN15echocardiography an1NLAE
A A Yy 1 A 9 9 ) v A~
Roulvfiminzay 4oUs¥ Jovn angunsndou nsquasny el

9 Y A 1Y
AIZUNTNFDU AADAIUANUINEINUMILarNaNITnTI
) )

42 Winyzminsdnlaeldaseadion echocardiography 14 transthoracic

. aa o [ ' < {
echocardiography TunmsasnviilaneuazsndieanmanuIng 2) wagnisgua
[ 9 Y
FNEINMZUNTNFOU (D11)

o A vy A g 9 Yo a a A
43 finyzmsdeds Tdeyame ¥ lasuanuduserInial wsa1 1o
Y < [ a v Y <3
dinaseudnlumsguasnu uazmsgusenaindidiedn Tamuanumunzay
a o v Jo 1

(consent and assent) lunsaidoa e Tiasy aasavullgdunusnudihenas
AUnAsesegumINzay SINDURINANITATIVEENYNADIAZINIIZ TN

aa o an 1A 4 a 1
4.4 WYANTBUAZIIAAATNARDITIFNUNNG UANTTIN ITOTITNUASITIONUTTVUUNY
=) =
FWIHN

o Y = 9 Y o an
4.5 MIMAUANNINABING IUNITHIUFVBIAUDY JTNINUHULAZUTINNITS

9 ] ]
ﬁ%ﬁmazwmmmmi’ i’Jll‘VIQW@JI!WII!L’EN’E]EJ"IWI’E]Lﬁ’ENLLﬁ%ﬁﬁ"llﬁll’t]
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5. MSIANATNT

szdivea

A5 MIdszlingzaUANEINNTD
[ U a oA Jd 9 glz A o
5.1 Madunaszyiemslinanulasennsded1aios 1 A3/ 6 ou Iaga19158 1
aa Y aa @ a Y .

aatingireuen aatinlsaiale uwunan@mu werilielu echocardiography
laboratory

1 a o CAA
5.2 o utazLlana echocardiography, U52101910M57 conference 1A8D191500814
vy % A
1Y 1 AV 6 IAOU

9
5.3 Uszmiumsim echocardiography NNYUABU Direct observation procedural skill
d 31

(DOPS) Tage1915806191708 1 ASY/ 6 1ADY

9 9 Y
5.4 TIUIUATINT echocardiography TuLAazFU > 250 A4

6. STAVANN
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Iy uaazyull
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v A =
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] 9 [ ) o A g ] (% =<
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Y
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2

7. IMNABIYNA
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15213
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1. ¥0i509DINI Y

NAYLNITATIVA8NTAIUH 19 (cardiac catheterization)

2. YoMniuA Hay

Y o

Y2 NAVDI

) =\

NONTIN (USUN
4o

ADUN aNHAU

i)

51922108AUDININT T
2.1 MIMHaams lasiiszaunnyzaunoviualunianuIny 2
A A Ay A a o
2.2 dunsadedsnugiotay/viseRnasounsvenNuEeaTUMIITRONS
9
cardiac catheterization #a0AdU 1AL IALFUIINITINIDIAGUAINITIN
HWAnnS
Y3UN
anud : aatingieuen aatinTsanale wedilelu cardiac catheterization
laboratory
Y I ;’i 1 a <R =
Hihe : @no1gaauaLsnnADe 18 1)
@ ] @ 3 A o . . . & A
o193 13alaludnNadsa11309 cardiac catheterization 18 1S UTIN 1
1. Diagnostic catheterization @130 right 1% left heart catheterization 187w

Tsn
= Simple left to right shunt lesions; VSD, PDA, ASD, complete AVSD

- Obstructive lesions: Coarctation of aorta, aortic stenosis, pulmonary

stenosis

- Simple cyanotic lesions: Tetralogy of Fallot
. . "o 9 9 Y =
2. Interpretation W8 hemodynamic data TuTsa ludugoumuinedu soudams
.- . . Y
iilawa acute vasoreactivity testmg‘lﬂ
@ ] o I § o . . . ] § 1
aed19Tsam laludnNnasa s cardiac catheterization o lugudl 2 laun
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nnlsannanunlural 1 59583 nsurlama angiography 11 complex lesions tag
o w A @ g 9 Y 1
NITNMUNDNITINDNITINH UUBDIAY hlﬂllﬂ
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1. Congenital heart disease AFUFOUNINTY 195U d -TGA ALCAPA, AP window,
coronary AV fistula, hypoplastic right ventricle, hypoplastic left ventricle,
DILV, complex DORV, PA/VSD-MAPCAs, Absent pulmonary valve
syndrome, truncus arteriosus, vascular ring, congenital corrected transposition
of great arteries, TAPVR Uag Iiﬂﬁluﬂfjll single ventricular heart

2. Acquired heart disease AU UNANY coronary aneurysm in KD,
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aortopathy
3. Interpretation W8 hemodynamic data TuTsadudou 15U constrictive
pericarditis, restrictive cardiomyopathy, cardiac tamponade
4. M3TiannsiNen 15§ 15U balloon atrial septostomy, pericardial
cardiocentesis, percutaneous pulmonic valvuloplasty
0199013 il‘l"llﬁlmailcluﬂ’i al Postoperative congenital heart disease 1¥U TOF repair,

Shunt, BDG, Fontan, Rastelli operation, arterial switch operation
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NNYENI uﬁﬂmmuazﬁﬂﬁ ula (problem-solving skills and decision making skills)
finBzmIAnAefeas wasuLBeduILT (communication and interpersonal skills)

WAL T IANA AUTITULAZIIOTITUIKHIINTN (Professional habits, attitudes,

moral and ethics)
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1. Congenital heart disease:

Y
= Ductal dependent lesions 14 systemic circulation i1 pulmonary

circulation

- Congestive heart failure, cyanosis 7 D9 hypoxic spells, low cardiac
output syndrome

2. Acquired heart disease
- Cardiogenic shock
- Cardiac tamponade

- Arrhythmias U AV block, tachyarrhythmias Ao supraventricular
tachycardia, atrial flutter, atrial fibrillation, atrial tachycardia, junctional
ectopic tachycardia, ventricular tachycardia, ventricular fibrillation

3. Wnomsndeeri 1l luscezIngd

- Temporary transcutaneous and transvenous pacemaker placement and

setting adjustment

= Pericardiocentesis
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d a a
nuulesumsydsziiumsedUsremunsal (Case-based Discussion (CbD) Form)

EPA 1: m3guaiihanlsniiale

EPA 4: m3guagihaanlsawilaluszezinga

9 v
TumsAneusuuaagszauull dealasumsisziiiulaemsdunalusznitemsifiiaau 2 a5l

FOUNNIUTE TN IUADIOR. .o FUR T Adef....
%u?]ﬁ [] 1 (level 1-3) [ 2 (level 3-5) mmitfpj/ﬂimﬁu .......................................................................
Athe e [ e [ d@a 018 MR TSATYH I
Usziiuit [ opp [ adtinmmizlsa O Heannidu [ wof ot .. [T nodihedngd.......ooo......
UTETAFUIOTAGGO.......oooo oo e e

/52131111 (Tasks)

Milestone levels

Medical record

L1

L2 L3 L4

LS

History and physical examination

L1

L2 L3 L4

LS

Clinical interpretation and assessment

L1

L2 L3 L4

LS

Cardiac investigation plan

L1

L2 L3 L4

LS

Management plan

L1

L2 L3 L4

LS

Follow up and future plan

L1

L2 L3 L4

LS

Overall performance || Satisfied || Unsatisfied

msdsziiuszauauaInsalagsin

[ Level 1 = ansadinnuldmeldmsmuanvesernisdedislndia

[ Level 2 = annsadfiidanldies maldmssuuzvesernsd

[ Level 3 = annsalfiidnuliies Tastionnsdlfinnussnaeiiodenis

] Level 4= anansalgiaanuldes
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d Aa [ a wva
gmm\laﬁumiﬂﬁzmumimmmzﬁimﬂgumm (Mini-Clinical Evaluation Exercise Form)
EPA 1: m3guaiihanlsniiale

EPA 4: m3guagihaanlsawilaluszezingd
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Usziiudt [ opp [ adtinmmizlsa O Heannidu [ wof ot .. [T nodiheIngd.......oo......
UTETAFUIOTAGGD........oo oo oo
szifivau (Tasks) Milestone levels
History L1 L2 L3 14 LS
Physical examination L1 L2 L3 14 LS
Diagnosis L1 L2 L3 L4 L5
Management L1 L2 L3 14 L5

Overall performance || Satisfied || Unsatisfied
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suuWesuMsUszNUTInaMS (Direct Observation of Procedural Skills (DOPS) Form)

EPA 2: in¥zn13033013)0Asenaudasaz ioun 3B g (Echocardiography)

v v
TumsAnevsuuaagszausull dealasumsisziiiulaemsdunalusznitamsigiiaau 2 a5l

A 4 o 9 1 o A a Y A
BOUNNGUTETNINUADIO....ssse s TUNUTZEU s AT
¥ [ 1 (level 1-3) [] 2 (level 3-5) mmitfpj/ﬂimﬁu .......................................................................
Ao met [ 9o [ 989 018, M3 IR0 5 A/ATYHIO. e
Uszidiuf [] Echolab [ woltae. oo (] viof 183008, ... IR R EE TR
Not Partially 100%
Procedure N/A
accomplished accomplished accomplished
Clinical knowledge: understanding of the procedure including indications,
physiology of echocardiography, anatomy, physiology of cardiovascular 1 2 3 4 5 6 7 8 9
system
Communication: explains procedure to patient/parent, proper
1 2 3 4 5 6 7 8 9
restraining/sedating
Technical ability: correct procedural sequence with minimal hesitation
and unnecessary actions, good echocardiographic pictures, reliable 1 2 3 4 5 o6 7 8 9
quantitative results
Interpretation: ability to interpret echocardiographic pictures/data 1 2 3 4 5 6 7 8 9
Documentation/post procedure management: documents the results,
plan of management, discuss with attending staff, explain to parents 1 2 3 4 5 6 7 8 9
regarding plan of care
Overall performance || Unsatisfied || Borderline [] Satisfied [ ] Excellence
mylszidiuszavanumunselagsin
[ Level 1 = ansadianuldmeldnsmvanvesenisdedislndda
[ Level 2 = annsadfiiaanldies maldmssuuzvesernsd
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] Level 4= anansalginanuldes
[ Level 5 = mnsadfiaanuldes nazmvaudiiidszaumsaivioanda
v o %) d o ¥V 1 A % Y dv
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suuWe sz TN (Direct Observation of Procedural Skills (DOPS) Form)

EPA 3: "NHZNIATIDAIUHID (Cardiac Catheterization)

9 v
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A 4 o 9 1 o A a A
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¥ [ 1 (level 1-2) [] 2 (level 3-4) mmat’fﬁj’ﬂimﬁu .......................................................................
Ao met [ 1o [ 998 018 MR T3 A/ATYHIG e
dseiiui [ cath lab Dﬁuq E15 1 IR Cardiac cath procedure............ccoooovviiiiiiinniiiniiis
Not Partially 100%
Procedure N/A
accomplished accomplished accomplished
Clinical knowledge: understanding of the procedure including indications,
contraindication, complications, anatomy, physiology of 1 2 3 4 5 6 7 8 9
cardiovascular system, contrast material, radiation awareness
Consent/Communication: explains procedure to patient/parent,
1 2 3 4 5 6 7 8 9
complications, and obtain consents proper sedating/anesthesia
Technical ability: correct procedural sequence with minimal hesitation
1 2 3 4 5 6 7 8 9
and unnecessary actions, good performance in catheter manipulation
Interpretation: ability to interpret catheterization data/angiograms 1 2 3 4 5 6 7 8 9
Documentation/post procedure management: able to calculate
hemodynamic data, documents the results/report, plan of management,
1 2 3 4 5 6 7 8 9
discuss with attending staff, explain to parents regarding plan of care,
present in cardiac catheterization conference
Overall performance || Unsatisfied || Borderline [] Satisfied [ ] Excellence
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[ Level 5 = mnsaliiaanuldes nazmuguiisidssaumsaitiesni
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