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n’lﬂwuqnﬁ 1
\auwdn
ﬁ?ﬂﬂ@uﬁﬂmﬁﬂmmwﬁﬂqm
1. Cardiovascular structure, development and function
1.1. Structure
1.1.1. UWNNEINIAANARS ; ﬂqquﬁﬁﬁuﬂqﬂﬁmmﬂmmﬁm 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. qamaﬁmmmmi? ; mmgjﬁ’quﬂmﬂaﬂ’]ﬂﬂ’]’&lﬁlﬁﬂx‘i cardiac myocytes:
myofibrils, contractile proteins, transverse tubular system, sarcoplasmic reticulum,
intercalated disc, nucleus and perinuclear region, mitochondria, glycogen mmlz\‘i
NNIWENWINI9UR peripheral vasculature
1.2. Development, including embryology
1.2.1. mm’g‘ﬁ'ﬂqﬁunﬁ?m?agﬁuim wazRLNMIRTuNazUn uasiRnUnAves
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. N137191%284 isolated cardiac myocytes WAL papillary muscle
1.2.3. NTLUIUNNILNA abnormal cell migration ﬁﬁﬂﬁﬁm congenital heart defects lﬁi’N“]
1.2.4. NILUIUNNINA abnormal hemodynamics ArnliiAn congenital heart defects
RS
1.25. namauANNIaEstyALTs uasimuInsaesiala uasvaeniaen
1.3. Physiology
1.3.1. Embryo and fetus
1.3.1.1. Léﬁﬂﬂ%umumm?ag@uim LAZAAEINTTR9TR 1A LAaZaRAEan LNLN
2849 ductus arteriosus, foramen ovale, ductus venous and aortic isthmus 11
sevdanienat lupss
1.3.1.2. N394 right ventricular uaz left ventricular outputs Tusznananisnas)
lum33s distribution w84 cardiac output Tuiala LATVREAIARATTILING LAY
HalUng (eg, pulmonary, coronary, central nervous system, peripheral

vascular beds, placenta)
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1.3.1.3.

1.3.1.4.

1.3.1.5.
1.3.1.6.

Structural kA functional characteristics 18993 laluszndnanianas luasest
(eg, cardiac reserve, integrated reserve, baroreceptor influences,
chemoreceptor influences, ventricular cross talk, role of pericardium,
integrated effects)

N13dszilunnMmIanIesiala LL@‘:‘M@@@Lﬁ@mslmwdwmmﬂqslumi ('1/13/\117;
1Unf uaziinlng

nsilasuntlases pulmonary WA systemic vascular resistances
NNIWANUNINI7URITE UL autonomic nervous system Iuiwd%‘mﬁm@%slu

ATIA

1.3.2. Postnatal circulation

1.3.2.1.

1.3.2.2.

1.3.2.3.

1.3.2.4.

1.3.2.5.
1.3.2.6.

1.3.2.7.

1.3.2.8.

1.3.2.9.

1.3.2.10.
1.3.2.11.
1.3.2.12.
1.3.2.13.
1.3.2.14.

g339me1 ludau1ed heart rate, preload effects, afterload effects,
contractility LLag cardiac output

Postnatal changes 2184 pulmonary Lae systemic circulations A8aARUAINN
Lﬁm?'ﬁmﬁ‘]_l congenital defects (eg, left to right shunts, hypoxemia,
obstructive lesions)

gr5anenlugdanued interaction 521414 contractile LAy regulatory protein Tu
N19NNIUTBY sarcomere LNLNAAY calcium ion NILLIUNNT excitation
contraction coupling MaNANNANNUEIZUINY length tension ANN13AY
ventricular function curves mﬂllz%’]ﬁﬂﬂm AV O, difference LUNUINUDY
neural, humoral adrenergic, cholinergic factors fiaa thyroid, natriuretic
peptides, baroreceptors, chemoreceptors, e Tuszuulnaneuladin
grsanenludanues receptor function, secondary messengers (cyclic AMP,
IP3) LAY NATINNITAALIAUANFAS 81 blood gases, pH
praientunsAsunlaslussdt molecular luusiag cardiac cycle
{AT84 ventricular volume overload WAy AuLAsULAIa inotropic
state 79 systolic function

NARY ventricular hypertrophy lazchamber morphology (eg,
interventricular septal shape) fia diastolic function

1UNUINUAY pericardium #a diastolic function

N7UIUNNIINA paradoxical pulse

ﬂfJ’lﬂJ:éLﬁlf;lfJﬁUﬂ’]iLﬂ?ﬁlﬂuLLﬂm myocardial metabolism A1N3%

N7TUIUNNT aerobic myocardial metabolism

UNUINUAY hormonal, hypoxemia, ischemia fi® myocardial metabolism
1an autoregulation U84 regional blood flow

mqﬁjlﬁlmﬁ’uumuqmmm neural baz humoral factors, inflammatory
mediators, endothelium s regional blood flow AARAALANNLANFTS LS
Azl
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1.3.2.15. n7£U1N17LU5UA2284 coronary circulation AULABNNIAINIY LATUULLAA
hypoxemia

1.3.2.16. MANNITATUIINL myocardial oxygen consumption Lfi@VIﬁ"TLIﬁ’] coronary
blood flow LLa¥ oxygen saturation

1.3.2.17. Ununaas pH, PO,, PCO,, autoregulation fi® coronary, pulmonary Uag
cerebral circulation

1.3.2.18. UNLINAMNANNUE TN general circulation, heart WaY cerebral
circulation

1.3.2.19. UNUMUAY endothelium #a pulmonary circulation

1.3.2.20. UNLINUDY asphyxia fide circulatory functions Tneennzatineds heart,
brain, kidneys LLaZ lung

1.3.2.21. mqﬁjlﬁlmﬁ’uumuqmmm renal blood flow fia renal function Was body fluid

1.3.2.22. UNUNNL2N renin angiotensin aldosterone system Gluma?qum circulation

1.3.2.23. UNUMANNANTUSTZUIN renal blood flow iU blood flow Iu@f‘fmzﬁluj

1.3.2.24. ﬂfJ’lﬂJ:éLﬁlf;lfJﬁUﬂ’]iLﬂ?ﬁlﬂuLLﬂm skeletal muscle blood flow auzeBNNNAINTE

1.3.2.25. Matlazifiunnsulasuulas resistance lu pulmonary vascular bed

1.3.2.26. MANNITATUINL pulmonary WWaE systemic vascular resistance 1N
hemodynamic data

1.3.2.27. fladeiiRendaaiunsAsuulaaes pulmonary vascular tone

1.3.2.28 wdnmswaguilas contractile state 1iiad] myocardial dilatation LAz
hypertrophy

1.3.2.29. mMswlAsuulad tissue oxygen uptake ladl impaired perfusion

1.3.2.30. mafLﬂ?ﬂiwuﬂmmﬁﬁmaﬁﬁwmmm sarcolemma LWL sarcoplasmic
reticulum RARWLLAAZSE

13.2.31. mawasuula contractility lefl acidemia uay hypoxemia

1.3.2.32. fladefifandasiunislasuulases myocardial oxygen supply demand
ratio

1.3.2.33. @4 190l Aa gradient lun1sssifiuszuylvaReulaia

1.4. Conduction system, including electrophysiology
1.4.1. Developmental aspects mmﬁ‘ﬂ‘]_lﬂﬂmmLﬂalf;luLLﬂm"ﬂm conduction system ‘17;
Analuusaz e
1.4.2. Anatomic features and electrophysiologic characteristics

1.4.2.1. ﬂ'J’]%J:éLﬁIEI'Jﬁ/Uﬂ’]’J‘L‘]J?QIEIuLL‘]J@\‘I?J‘ﬂ\i conduction system TidasTugTiL major
cardiac anomalies

1.4.2.2. ﬂfa"mgjl,ﬁlmﬁumﬂ%mm #353ME789 conduction system TLNG waz
Hpng
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1.4.2.3. UNLINTRILEAE ion channels Tu myocardial tissue, cardiac automaticity,
myocardial cell action potential AaaAauNNLALLLLaeHaN metabolic

abnormalities (eg, potassium, calcium, magnesium)

2. Clinical evaluation of the cardiovascular system
2.1. Normal findings
2.1.1. Rate and rhythm mmﬁ;tﬁmﬁu heart rate fiasuilaslinu e NNTANNT LA
211
2.1.2. Perfusion ANNAATYIAY pulse amplitude fumnanaiuluusias extremities
@3999811284 jugular venous pulse yanLng wasRinung fTadeiinasanileiiiu
perfusion (eg, temperature capillary refilling, color)
2.1.3. Blood pressure AMX3INENAL blood pressure Aulaenuaslinade NVZFNNT]
35n199A blood pressure ANAAAU artifacts Vlmfemﬂummmmﬂmu
2.1.4. Heart sound (normal LLlay abnormal heart sounds), murmurs, clicks LL@%%ILL“]
functional ("innocent") murmur WANUBN cardiac auscultation AARARLNIT
Wasuulasiifaiuilan e vited heart rate waenll
2.2. Abnormal findings
2.2.1. Blood pressure N3¢LIUNN9LNA paradoxical pulse
2.2.2. Respiratory pattern mmzﬁwﬁ”mmm abnormal respiratory patterns (eg,
tachypnea, hyperpnea, stridor, grunting, retractions, wheezing)
2.2.3. Position A1NNTDUUANANNIATINAANWUSTL cardiac LAY body position
2.2.4. Heaves, thrills, sounds, murmurs, and clicks N9LUIUNIINA thrills, ventricular
heaves, murmur AARAAUNIIIL AL e cardiac murmurs AduuEy body
position, respiration
2.2.4.1. mmﬁ’]ﬁﬂﬂm localization WaZ transmission U849 cardiac murmurs
2.2.4.2. Extracardiac bruits
2.2.4.3. ANAATYUD4 friction rubs
2.2.4.4. Murmurs TUAF197), clicks, AnBAAY cardiac sounds
2.3. Signs of pulmonary and systemic venous congestion 81N17LAANTAN pulmonary Way
systemic venous congestion
2.4. Hepatic involvement mmzﬁﬁﬁaﬂ@q hepatic position
2.5. Edema AANNANATY8Y edema
2.6. Skin manifestations mma?’qﬁaﬂm jaundice, rash, telangiectasia, embolic phenomena
Tugjtlalsaiala

3. Basic principles of pharmacology

3.1. The pharmacologic basis for the therapy of cardiovascular disease
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3.1.1. AN pharmacodynamics WAz pharmacokinetics AaaAa1 maternal fetal
pharmacodynamics LLag pharmacokinetics

3.1.2. van clinical trials ma@mufumuﬂﬁiﬁma‘mﬂ?ﬁﬂﬂmﬂuugwﬁ

3.2. Inotropic drugs: digitalis, dobutamine, epinephrine, dopamine, isoproterenol,
phosphodiesterase inhibitors (inodilator), levosimendan etc.

3.3. Vasodilators: nitroprusside, nitrates, angiotensin converting enzyme inhibitors,
angiotensin receptor blockers, alpha-blocker, nicardipine etc.

3.4. Diuretics: loop diuretics, thiazides, potassium sparing drugs etc.

3.5. Class I-IV antiarrhythmic drugs: amiodarone, flecainide, lidocaine, beta-blockers,
esmolol, adenosine, calcium channel antagonists etc.

3.6. Ductal agents: prostaglandins, indomethacin, ibuprofen

3.7. Anti-pulmonary hypertensive drugs: inhaled nitric oxide, phosphodiesterase 5 inhibitor
(sildenafil), endothelin receptor antagonists (eg. bosentan, macitentan), prostacyclin
analog Lme‘Lmﬁ'uj

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
anesthetics lidocaine, dexmedetomidine etc.

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 ff pulmonary vasodilators Way ﬂ’]ﬁ‘Lﬂ?ﬂlﬂuLLﬂmﬂ@\‘l
pulmonary vascular resistance
4.1.2. HNANIENUURN upper WAL large airway obstruction Aaseuuvanaulain
4.1.3. WAaNTLNUIAI cardiomegaly WAY pulmonary vasculature fia small WAy large
airway
4.1.4. wesanmiAnly small airway ua alveoli iefilsarasszuynaBewuladin
4.2. Ventilation
4.2.1. ANNANANUS pressure volume
4.2.2. NA184 FiO, FA nitrogen clearance, regional blood flow, Wag arterial blood gas
tensions
4.2.3. ANANAUEIAN lung inflation Lae deflation iU cardiovascular performance ¥ia
Tunsiini uazfinynd
4.2.4. pndunuiaes Isaszuulvanaulalin fu lung volume, tidal volume, WA
frequency aa9n1sunelA

4.2.5. Ventilation perfusion relationships
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4.3. Oxygen

k4 o

4.3.1. ladefinandiesiunig transfer oxygen a1n airway 4 arterial blood
4.3.2. tlaspineadesiunirazanaaes oxygen
J4d

4.3.3. tlafeingadesiu oxygen hemoglobin linkage
4.3.4. AMANLANFANTZIING adult iU fetal hemoglobin
4.3.5. Oxyhemoglobin dissociation curve
436. TafeRiAendeaiunisan oxygen supply
4.3.7. Uszensiuanng ventilation perfusion Winlunisdsziiugjihalsassuulnaian
Tadis
4.3.8. AUINL oxygen delivery ¢ tissues
4.4. Acid base status: acid base abnormalities @1L115) uazLuInnauile
4.5. Blood tissue gas exchange
4.51. HNaU84 ischemia, pH, hypoxemia hypercarbia ‘ﬁflm'@ O, ag CO, exchange
4.52. ﬂ’]ﬁ‘Lﬂ@ﬂuLLﬂ@W}Lﬂﬂ‘ﬂuﬂU blood gas tensions wa pH 114 hypoxic spell
4.5.3. ﬂ’]ﬁ‘Lﬂ@ﬂuLLﬂmmﬂmuﬂu ventilatory function and tissue metabolism LN@N
hypoxemia
4.6. Mechanics of breathing
46.1. AnulAsullamiagdisingnaes chest wal abnormality, dynamic compression
of airways
462 malanuulasiiAnduiy caloric consumption Sefnnsulasuulas respiratory
effort
4.7. Respiratory physiology at altitude
471, mawldsuutlas oxygen delivery Way cardiovascular function fiRpailed
exposure fa high altitude
47.2. mawlasuutlas oxygen hemoglobin dissociation curve fiAndwiled exposure
9 high altitude
4.8. Effects, mechanical ventilation, cardiovascular performance
4.8.1. W18 mechanical ventilation 'ﬁﬁﬁifﬂ cardiovascular performance
4.8.2. Na18N PEEP ﬁﬁﬁi‘ﬂ cardiac output, right and left ventricular function
4.8.3. wann3ld mechanical ventilation LazAMNANNUEIZI19 mode of ventilation fiu

cardiac output

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
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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
5.8.6. Balloon/blade atrioseptostomy
5.8.7. Transcatheter device closure
5.8.8. Stent placement
5.8.9. Endomyocardial biopsy

5.9. Care of mechanical circulatory support and heart transplantation

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
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6.5.

6.6.

6.7.

6.8.

6.9.

6.10.

6.11.
6.12.
6.13.

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

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

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

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

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

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

Acquired heart diseases: rheumatic heart disease, endocarditis, Kawasaki syndrome
Pulmonary hypertension

Systemic hypertension

7. Normal and special problems of the fetus

7.1.
7.2.
7.3.
7.4.

Normal fetal circulation
Detection of heart disease in utero, ectopia
Fetal effects of maternal drug ingestion

Arrhythmias in the fetus

8. Special problems of the newborn infant

8.1.

8.2.

8.3.

8.4.

8.5.

Asphyxia: NaU®4 birth asphyxia ‘ﬁflm"ﬂ cardiac performance ﬂ’]ﬁ‘@JLLml’]?mQ/‘llﬁ transient
myocardial ischemia

Persistent pulmonary hypertension Na84 vasoactive drugs ‘ﬁflm"ﬂ systemic Loy
pulmonary circulation mmmquﬁﬁmzwum%% ﬂ’\ﬁ‘Q’NLLNuﬂ’]ﬁ‘@jLL@VI’]?ﬂmﬁ’]‘ﬁ’
Abnormal thyroid function: cardiovascular manifestation Tulspuassian thyroid Twiin
LL@%T‘L&N’]?@’]??JWD"N[;FM’W?J{

Infant of a mother with systemic disease: cardiovascular manifestation W Infant of a
diabetic mother, abnormal thyroid function, SLE nnga1tiiulsa LL@zﬂ’]ﬁ‘@jLLm}’]?ﬂﬁﬁﬂmW}
of

Systemic hypertension: mm&;ﬁhmmm systemic hypertension Tumsnusniia waznns

o v
AuasnE 14
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8.6. Metabolic abnormality (eg, calcium, glucose) cardiovascular manifestations Tunazis

metabolic abnormalities N17gUATNEN

9. Arrhythmias (include recognition in fetus)

9.1. General characteristics/concept ?@?‘ﬁ‘amm N7UIUNNILAA arrhythmia Wag differential

. . . o :// dl v 16 & 1
diagnosis 184 arrhythmia Aa8AAUNITALE TNLN anldeuaslallfen e vagal

maneuver; esophageal, external, and intracardiac pacing; cardioversion dinlavannis

fa1lsTra9n1991 ablative/surgical procedure @anunsalsziiulunstiiia palpitations,

cardiac arrest, sudden death 15
9.2. Winsitiade ¥ d399na1 nszuaunaia nasnauliinisguaine arrhythmia wianili

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 La¢ channel abnormality %u”‘] sinus node

dysfunction

10. Disorders of the myocardium, pericardium, endocardium, blood vessels

10.1.

10.2.

10.3.

10.4.
10.5.

Primary and secondary cardiomyopathy: dilated, hypertrophic, restrictive,
myocarditis

Vascular disease: vasculitis, SLE, rheumatoid arthritis, dermatomyositis, polyarteritis,
periarteritis, scleroderma, Takayasu arteritis

Cardiac tumor

Pericardial disorders: pericarditis, constrictive pericarditis

Cardiovascular trauma

11. Genetic disorders and syndromes of the cardiovascular system

11.1.
11.2.
11.3.

11.4.

Dyslipoproteinemias

Storage diseases

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

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

Genetic etiology of congenital heart disease: Noonan syndrome, Holt Oram

syndrome, Leopard syndrome, thrombocytopenia absent radii syndrome, Kartagener
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(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
12.15. Chest pain
12.16. Dietary issues
12.17. Cardiopulmonary resuscitation
12.18. CNS complications of cardiovascular disease

12.19. Adult congenital heart 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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NARUINT 2

1 o o 1 dl o [ v 1 % = e o 1 d”
LN ALBIRANNI9697] unneilszantinusanansiesiidszaunisnd Avstalld
seaun 1 Wlugdananisnd (Observer) luiimnn19a33 (Know how)

FYALN 2 Faeminuaz/ise RNy (Show how)

LA 3 NAEIRUAY (Does)

FNBENIUNALALALIERNNNIS (technical and procedural skills)

Y 0 @ == dl e % o 2 =
@J’&’]L?@ﬂqiﬂlﬂ'ﬂU?NLW‘ﬂLﬂuLLWVIHLﬂ‘W’]‘éﬁ‘Iﬂ’]\‘]&WT’]QN’]?LQ‘HW}’&M?I?V’]VQSL@ FIANNAINUNANNNTO

Tunnsininnnigsinee ienisiliadauazguainmiilaesn n1sldirsasiiasing < luns

FI39ARHABELAYALATNEN (technical and procedural skills) $91T19 interpretation skill A1)

Skill vilug doeviuaz/ | vilasae

dunannsal | vsakln AULAY
(Observer) 11 nunu (Does)
WANNI9939 | (Show how)
(Know how)

1. Electrocardiography Un# uazialnmuedisin X

TEIFIN9°]

2. Chest radiography interpretation X

3. Transthoracic echocardiogram® X

(500 p%a/2i)

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. Pediatric advanced life support (PALS) X

9. Holter monitoring X

10. Exercise stress test (EST) X

11. Transesophageal echocardiogram X

12. Diagnostic cardiac catheterization** X X

(Tsmdudais) (simple
lesions LAY
TOF)
13. Interventional cardiac catheterization** %‘Iu X

L4 coil or device occlusion, balloon

angioplasty or valvuloplasty, stent placement,
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endomyocardial biopsy

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

catheter ablation

18. Fetal echocardiography X

Echocardiography *

FuT7 1 - freehalsavinlaludnidedliinnsnasedae echocardiography 18
1. Congenital heart disease:

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

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

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

2. Acquired heart disease:

2.1. Myocarditis, dilated cardiomyopathy, hypertrophic cardiomyopathy,
rheumatic fever, rheumatic heart disease, Kawasaki disease, |E, pericardial
effusion

3. Cardiac function
STl 2 - faeeialaavinlaluinidedliinnsnadesae echocardiography 15”1Lmnﬂia‘m7i
ﬂmqmslu‘ﬁuﬂ 1 991D complex IeS|on 15un
1. Congenital heart disease Wﬁueﬁ@ummu 191 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/NVSD-MAPCAs, Absent pulmonary valve

syndrome, truncus arteriosus, vascular ring

2. Acquired heart disease ﬁﬁu%@mﬁmamﬁu coronary aneurysm in Kawasaki
disease, constrictive pericarditis, restrictive cardiomyopathy, cardiac
tamponade, aortopathy

e i iAnlunsaise Ui

3. Postoperative congenital heart disease 11 TOF repair, Shunts, BDG, Fontan,
Rastelli operation, arterial switch operation

4. Transesophageal echocardiography 11 ASD, intraoperative TEE

Cardiac catheterization **

FuTli 1 - Fretnalsavinlaliudnfinasanansnsin cardiac catheterization ‘14
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1. Diagnostic catheterization ANNNTONN right Wae left heart catheterization 15lulsm

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

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

1.3. Simple cyanotic lesions: Tetralogy of Fallot

Interpretation W& hemodynamic data Tulsalududaunindinasiv

w N

Acute vasoreactivity testing for operability of congenital heart disease
éfuﬂﬁ 2 : fhatislsavinlaludinfinasanananiin cardiac catheterization 1 nland
ﬂm'mﬂu‘%uﬂ 1 wazdaaNuazulang angiography Tu complex lesions LWazNIT
FinstmansiientsinEn e 1Eun
1. Congenital heart disease ﬁsﬁu%umﬁ”u 111 d-TGA, ALCAPA, AP window,
coronary AV fistula, hypoplastic right ventricle, hypoplastic left ventricle, DILV,
complex DORV, PA/NVSD-MAPCAs, absent pulmonary valve syndrome, truncus
arteriosus, vascular ring, congenital corrected transposition of great arteries,
TAPVR o Ta‘ﬂiuﬂm\l smgle ventrlcular heart
2. Acquired heart disease VI%U%@HLWNLMNL‘M coronary aneurysm in KD,
aortopathy
3. Interpretation & hemodynamic data Tulsadudan 11 constrictive pericarditis,
restrictive cardiomyopathy, cardiac tamponade L’ﬂuﬁ)u

4. psvaAnNNTRaNTINEA WU balloon atrial septostomy, pericardial
cardiocentesis, percutaneous pulmonic valvuloplasty, temporary transvenous
pacemaker insertion

anafiasnuLNAN lunsd Postoperative congenital heart disease L1 TOF repair,

Shunt, BDG, Fontan, Rastelli operation, arterial switch operation

sWmams : srathevinnnaniesinliluszesing

FuT7 1

1. Temporary transcutaneous and transvenous pacemaker placement and setting

adjustment
Pericardiocentesis
PALS
lsavinlalwinfidiesinuszezings : shethalaplalusvasAnginaasanunsainniainely
FuT7 1

1. Congenital heart disease:

Saow N

1.1. Ductal dependent lesions ¥4 systemic circulation ag pulmonary circulation
1.2. Congestive heart failure, cyanosis AN hypoxic spells, low cardiac output
syndrome

2. Acquired heart disease
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2.1. Cardiogenic shock
2.2. Cardiac tamponade
2.3. Arrhythmias L1 AV block, tachyarrhythmias An supraventricular
tachycardia, atrial flutter, atrial fibrillation, atrial tachycardia, junctional
ectopic tachycardia ventricular tachycardia, ventricular fibrillation
14317 2 m@m\i‘lﬁmm%lw,mﬂmmmmm:‘”ﬂwmqm “memﬂ‘lﬁmmﬂmqmiwnuﬂ 1 993D
m%wmmmsﬁusﬁaumumwu 1734 Pulmonary hypertenswe crisis, low cardiac
output Lﬂumu LL@ZV]?’]‘LI?.I@'LI\‘]‘H @WN’]?H@JLL@E‘J]‘]JQEI‘VII’&Lﬂ?@ﬁWﬂdﬂﬁ?WﬁﬂﬁMﬂ@ﬂﬁQl@

|11 Extracorporeal membrane oxygenation (ECMO)
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dl % e o 4 1 a o dl % o o
HaAuNITRNaUTNKAY uwnndlszantinumas e aNinELN1IA8 81 TLATNIRFNENNUENIN
o ¥ o o o aao o = A v o Wyy A
pxviadierinweuazszaldulnnmualumnnse uaztiuiinuanisieud (inlifosnueaisariiunig
Anszaunisninisien) muaeuafdluansedneans Tnamasantiaielunisssiiv

Year 1 Year 2 | Conference | Others

A. Information giving for children

(Management plan, treatment)

B. Inform consent for procedures from
Children

C. Inform consent for research studies

Communication with
children

D. Involve children in decision making

A. Breaking bad news with surrogates

and Patients

B. Communicating palliative care

C. Understanding dying patients and

family

D. Respect for different values and

cultures

E. Advance directives with surrogates
F. Withhold / Withdraw life sustaining

Rx with Surrogates

Palliative Care Issues

G. Communicating as death approach
H. Notification of death

|. Request for organ donation

J. Request for autopsy

A. History taking from parents

B. Information giving (Treatment,

management plan)

C. Inform consent/refusal for

procedures/ Procedures

care givers

D. Inform consent/refusal for research

studies

E. Counseling for chronic illness

Communication with parents/

F. Negotiating goals of care
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G. Counseling for second opinion
H. Advice by telephone
c q A. Working within multidisciplinary
-(% 4 teams
g = 3 B. Conflict resolution with colleagues
2 =
§ :; C. Giving supervision for junior
colleagues
A. Dealing with anger patients/parents
% D. Handling complaints
gCJ E. Managing unrealistic requests
é—_)c (Saying no)
F. Report mistakes to parents

(Adapted from Khon Kaen Medical School portfolio checklist)
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EPA 1 nsguainuifiaeiinlsaala
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EPA 3 finszn1snsaasiaen1saiuriala
EPA 4 nnsguadnunitlaglsainlaluszazing

Competency NiNgqdausaz EPA

Competency EPA 1 EPA 2 EPA 3 EPA 4

NEAUAR LAnAR QmﬁﬁuLL@:@?ﬂﬁﬁuLmﬁsﬁﬁw (Professional ++ + + +

habits, attitudes, moral and ethics)

yinuznafasededs waTNye dNAUS ++ + + ++

(communication and interpersonal skills)

mm:am\‘mqwﬁ (factual knowledge) WaL N19ARYIN (clinical ++ ++ ++ ++

skills)

FNHLNNINARALAZTIRNNNT (technical and procedural skills) ++ ++ ++ ++

Winwenistizunagilog (patient care) Nsufideymiuaznissndula ++ ++ ++ ++

(problem-solving skills and decision making skills)

FLUULINIGUNINUATNIIRTIUATHRININ + +

mi'ﬁmmﬂq’m:‘im']ummimmﬁm%waﬂ'wr;imﬂm ++ ++ ++ ++

ﬂ’]')m:ﬁ’] (Leadership) + + + ++
NN + = Vanssnuzudnmaiangnuiy 7 1

++ = Manssousudnnide@nauiu - 1n

v

SYAUANNAINITD (Milestone) ANH EPA 189 uwnnsilszantinusasen lulsassysiudull

EPA Milestone level
Fellow 1 Fellow 2
0-6 6-12 12 - 18 18 - 24
\Aau \Aau \Aau \Aau
EPA 1 nsguaineiiaaianisaala L1-L2 L2-13 L3-L4 L4-L5
EPA 2 ¥inwenismnasaanaudenasiiauannungeinla L1-L2 L2-13 L3-L4 L4-L5
EPA 3 finwenisnsafaenisaiuiala L1 L1-L2 L3 L3-L4
EPA 4 nsguainmitlaalsainlalusrezingd L1-L2 L2-13 L3-L4 L4-L5

UNNIEILR

L1 = awnsndfumanlinnalsinsrauanaesenansdasnglnidn

L2 = aunsoufiieulfesnelinsdunzaesenansd

L3 = anansnulfiRenliesinaferarsdlfiaudasmdediesiamnis

@ == ( o 9 ' 4 o Y
ﬁﬁﬂg’@iNﬂﬂﬂinLLWﬂﬂﬂi%ﬂ?U?uﬁ@ﬂ@ﬂ ﬁ?"’l]'lf]lﬂﬁl’«]‘]fﬁ"lﬁﬁiiiﬂﬂ’flcli] NI INWISINHLNAT



L4 = awnsndJumanlfies

L5 = awnandJumenls uazasudnidszauntsniiiaands

v
o

N19UsLIRURNN EPA 284 unveilszantinusatan Tulsaysysidull

EPA nn9ilgziiiu
Fellow 1 Fellow 2
0-6LAaU 6 - 12 \AaU 12 - 18 LAAU 18 - 24 LADU

EPA 1 | 1.n3danmsendng 1.n138UNATENINS 1.n138UNATENINS 1.n138UNATENINS
nsufjReu nsufjReu nsufjmenu nsufjmeu
2.Case-based 2.CbD/ presentation 2.CbD/ presentation 2.CbD/ presentation
discussion (CbD)/ CXRand ECG CXRand ECG CXRand ECG
presentation interpretation interpretation interpretation
CXR and ECG 3. dsziunnsgua 3.UsziiunnIgua 3.UszilunnIgua
interpretation fnwfilelsainla | fnenfioslspvinla | Snungilaalsnviala
3.alszifiunisgua fagl Mini CEX fagl Mini CEX fagl Mini CEX
fnwfileelsainla | 4.480 MCQ, CRQ 4.421 MCQ, CRQ
fiagl Mini-clinical
evaluation exercise
(Mini CEX)

EPA2 | 1.n79danmsznang 1.711989NATENIY 1.711989NATENINY 1.711989NATENINY
nsufjReu nsufReu nsufmenu nsufmenu
2 1szifiun19n 2 1szifiun9n 2 1lszifiun19n 2 1szifiun9n
echocardiography echocardiography echocardiography echocardiography
fingl Direct finel DOPS finel DOPS finel DOPS
observation 3.nnranunazidans | 3.019eulazulaNe | 3.a1ulazLLakNa
procedural skill echocardiography echocardiography echocardiography
(DOPS) 4 Auauaianigiin 4.8 19up%aneyin
3.nnrENuLAazLlaNg echocardiography echocardiography >
echocardiography 250 ﬂ%ﬂ/ﬂ 250 ﬂ%ﬂ/ﬂ

EPA3 | 1.nn9danmsznadng 1.711989NATENINY 1.711989NATENIY 1.711989NATENINY
nsufmRenu nsufReu nsufjmenu nsufjRenu
2 1szifiun19n 2 1szifiun19n 2 iszifiun9n 2 1szifiun9n
cardiac cardiac cardiac cardiac
catheterization catheterization catheterization catheterization
finel DOPS finel DOPS finel DOPS finel DOPS
3.anulazilang 3. 81U wlana ey 3. 81U wlana ey 3. 81U wlana ey
hemodynamic data | AW AT AT
WaE cardiac hemodynamic data hemodynamic data hemodynamic data
catheterization data WaE cardiac WaE cardiac WaE cardiac
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catheterization data
4. 4nuanmFansiin
cardiac
catheterization 25
pFa/dl

catheterization data

catheterization data
4. 4nuanmFansiin
cardiac
catheterization 35
pFa/tl

EPA 4

1.711989NATENINY
nsufjReu

2. CbD / presentation
of cardiac
emergency or critical
care
3.UsziiunnIgua
fnugilaelsarialalu
N1¥ANRRA Fivel Mini
CEX

1.711989NATENINY
nsufmeu

2. CbD / presentation
of cardiac
emergency or critical
care
3.UszilunnIgua
fnugilaelsarialalu
N1EANRFERYE Mini
CEX

1.711989NATENINY
nsufmenu

2. CbD / presentation
of cardiac
emergency or critical
care
3.UsziiunnIgua
fnugilaelsarialalu
N1EANRFERYE Mini
CEX

1.711989NATENINY
nsufmenu

2. CbD / presentation
of cardiac
emergency or critical
care
3.UsziiunnIgua
fnugilaelsarialalu
N1EANRFERYE Mini
CEX
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1. ToFaananssN
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2. ADNINUA LAY TIERCLALALNLINUNANTTHNNINITITNNFBAIN
U

Y o o a A o o U
2/NTATBINANIIH 2.1 {yinuasineslunisdnissdmnuunzas
13U 201N AnHoe

g1lae)

2.2 Amademendindatiansiigniesuazianzas

2.3 PNUEUNNIEIATIAN et fiiRnnsacinale N Ussudn uazAued

2.4 39usandeyaanyszdf N19MIa3NNe HANTIRTIANNTiesliRnsuazng
RINRTLANEIN | 11U NNF9EN9998N (chest radiography; CXR), pauliisiala
(electrocardiography; ECG), mimm@m%um:ﬁaummﬁ@qﬁq%
(echocardiography), landisgdaannalaaiviala (cardiac computerized
tomography), lenaistinauusivaninlawazuasnidan (cardiovascular magnetic
resonance; CMR), N3n3a@3uiala (cardiac catheterization) Lﬁeﬁﬁmuuﬁgm
Fnazimanvnaestliyuizesgilae

2.5 Wiansaugynifigniiesmanzanlunieiadulaniendiin mslfinsitasy nsld
81 PaaAAuNIT NI N ELlae

2.6 ﬁ”uﬁnLfmmﬁﬂuﬂﬂmﬂmxuuqﬂﬁmLm:m’faLﬁmimﬂ%LLuqmqmmdiﬁumm
2.7 iz lumisinnmsiis iy vendieusd dadim nazunsndeulunisna
anmuazideulafinzan aenauiureunInma uwtlanaléiatnagniies uay
wﬁ“ﬂuEﬁlﬂqmﬁmﬁfamiﬁqﬁmmﬁu 7 lfaengniiasmunzas

ETY]

p 7

dl aa aa < o a b7
an1uh : AalngUqauen Adtinianlsaiala waungniau vegiaely

U
2 '

v =3 o ' a K = al o s A aa o o ' I
gilag: wWinengAsususniinna 18 Inasdelsainlavizediladelsavinlannniau vise

adult congenital heart disease
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3. ANTINUZUANNN
A A A4y
WITNN LNEILA

3.1 mm’gquwﬁ (factual knowledge) WaLNINAANN (clinical skills)

3.2 NINBLNIUNARALAZWFRONIT (technical skills)

3.3 yinsznsufitTymiuazfndula (problem-solving skills and decision-making
skills)

3.4 ¥inuznishnsiededns uaTNyEedNNUS (communication and interpersonal
skills)

3.5 W)AUAE LanAR QmﬁﬁuLL@:@?ﬂﬁﬁmLﬁﬁmﬁw (Professional habits, attitudes,
moral and ethics)

3.6 m‘iﬁmmﬁmu:ammmmmmﬁm%wamq[ﬂ'faLﬁm

3.7 STUULENIGININUATNNTATIUATNG NN

3.8 ﬂ’]']:ﬁ,liﬁ’] (Leadership)

4. Janmunfinu
dszauniend Avus
Ny AUAR
WEANITH

9 o aao Y =

AN inee lwnAR HAdusiesd
o & o = o - a aa ,

4.1 AnERUgIUNNaNsnTAanilsaviala NaadulspvizaaaEnlnFInLLies
Twdn (n1Aewan 1)
4.2 finwen9AdTn uazineznisasalaeliFsesiiefiugiu n1smeaania
tieslfjiiAnng nsinmnnisnandy lunismsadtadauazineitlaesn
(N1ANUIN 2)
4.3 Wnwrlunsfinsedaansianisnauaynislian N19as9dNRluenIW N19LEMNS
o = A P Y oo a a = o =
danslununsanguagianlfiatnaltsz@ninan nsdeansiviinasesaasidn
4.4 AWoANAUUATIARARTN RGBT TNUNNE HATUATIN AFLIIN WAZATILILITOUUN
3TN
4.5 NMINUUAAIINABINITTUNNIEUEUDIAULEN FANINUNULAZ HA9UIRDBNNT
A51UAWINWIAYNNG SuisRRALLedRtssaLlasuazasAND

5. N199ALAZNNST
SIEAEGITAT

5.1 MadunasendnansUfuRnulngetansdetiiies 2 p5a lupdiin vise e
qniau visenagilae

5.2 Case-based discussion/ presentation, Mini CEX 1szilinannnimn conference,
review uililnganansdacination 2 A%

5.3 8nunmisdnasen uazadulwisilaindnfveadndusine Wnies dexdu
Tnenansdetnaiien 2 Aftlunaiin isatiasgniau wisenagilae

5.4 481 MCQ way CRQ nelugnniiuvizaniauananiiis (PCIE) 1 ﬂ%\i

6. 9ALAINY
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wnslszantinuse
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800 WiashuLl

o JRprap-
FLALANNAINITOTINGH
6.1 fiaeilmnnannInetwtiansyiu L2 dAudunisdendullegssduniinausy

Tldu 2
6.2 fiaeilmnannInetetiassvay L4 Weduganisinausulussaudud 2

7. TUVNABNENANTT
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Winrnisngasanadudaazfiauanungeiala (Echocardiography)

1. ToFaananssN
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daanfinuadananssa 2.1 mevinnnslaedsysuinEyasfit sl ARG 2

(13m aowd dnwniz | 2.2 aansndesnarufithsuaziedinarasiierenaiuseslunsininons
g1lae) echocardiography AaaaauliATLLEIN U9 TS LA UHUN N E
NEURINNIVINFRDNIS

LUy

a0t - AdtingLlatuen Adtinlsaviala uwwungniau wedtlaelu echocardiography
laboratory

gtlaw : Lﬁﬂmqﬁfmﬁil,ﬁmﬁmﬁq 18 T 138 adult congenital heart disease
Fansialapvialafidiesliinistasedg echocardiography MEluduTl 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, |E, pericardial
effusion
Fantalspvialafidiesliinisnaseag echocardiography LEludulli 2 THunnnisa
Findnaualudu 1 :9uds complex lesion lEun
1. Congenital heart disease ﬁ@ﬁu%@umﬂ’ﬁ”u i1 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 ﬁ“ﬁluﬁﬁ'amﬁlwﬁmﬁu coronary aneurysm in KD,
constrictive pericarditis, restrictive cardiomyopathy, cardiac tamponade,
aortopathy
e Fnlunsdiselyd
3. Postoperative congenital heart disease 1 TOF repair, Shunt, Glenn operation,
Fontan operation, Rastelli operation, arterial switch operation
4. Transesophageal echocardiography 114 ASD, intraoperative TEE
faarin : laifl

3. AUITDULUANN 3.1 mm’équwﬁ (factual knowledge) WALNINAANN (clinical skills)

FEINT Aendios 3.2 NINBLNIUNARALAZUFRONIT (technical skills)

3.3 yinsznsufitiymiuazfndula (problem-solving skills and decision-making
skills)

3.4 ¥inuznishnsiededns uaTNyEedNNUS (communication and interpersonal
skills)

3.5 WAUAE LanAR QmﬁﬁuLL@:@?ﬂﬁﬁmLﬁﬁmﬁw (Professional habits, attitudes,

moral and ethics)
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3.7 ﬂ’]']:ﬁ,liﬁ’] (Leadership)

4. Janmunfinu
dszauniend Avus
WNee AUAR
WEANITN

. = o » o
PANG iy 1anei Nadusiesd
4.1 pansiuguEeinansiviansssenitheaAnienisindnonis
echocardiography N3l Wiasy dumaunisn echocardiography @n1nLae
= = y Sy oy > o A~ >
Reulafimanzan deuid dadinn n1zunsndeu nisguainuidediniazunanden
AAEAALANTINLIAUNIsuLaKAN9RI94
4.2 finmensnalaaldiATeaiiani echocardiography 4 transthoracic
echocardiography lunnsnseadtageuarinmiilosiiin (nANWINY 2) uaznisgua
FnunTzunIngdas (813)

o A vy ~ Y Yo a a A o
4.3 inmznnsdeans Wideyaalilafuanudugenainiing wan wisefinases
winlun1sguainen waznistugenanmagilaeiininnumumaizan (consent
and assent) Tunsiifiasliienliiasy naanauiiljdniusiviiaauazinasacasing
WHNZEN 2INDUAINANITAFIARENNFIBIUAZINHNZAN
4.4 WoRtduuAZIANART AT ENUNNE HADISITN ATLBITH UAZATIUILITION

a =
AT TN

4.5 NMINNUAANNEBINIT UNNTFEUTVDIAULEY FANINUNULAZILAWIIENNT
A51UAWINWIAYNNG SuTisRRALLRIRtssaLlasuaz At AND

5. N199ALAZNNSG
SIEAEGITATS

A9N17U 3T HUILAUANNAINITD

5.1 nsdunmszndtanisUfiRaulagenansdadeties 1 pfa/ 6 iweulngetanadlu
Aanngilaauen Adtinlsaviala wuunana wegiaeli echocardiography
laboratory

5.2 auuaziilana echocardiography, Useifiiannisnn conference Tagianansel
athalion 1 A%y 6 Hen

5.3 UgellUnN19N echocardiography wmlgumu Direct observation procedural skill
(DOPS) Tmm’maﬂ@mqu@ﬂ 1 mq/ 6 LAl

54 mmumqm‘;‘m echocardiography ‘lumamuﬂ > 250 ﬂ‘N

6. 9TALAINY
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szFUATNAILN TS

6.1 fiaeiimananInetNtiensyAy L2 z‘ifnﬁumiLﬁlfau%u"Lﬂ@gaxﬁTumaﬁﬂ@um
du 2

6.2 fasdinruanusnatatiensziy L4 leAugansineyusluszaudull 2

7. TUNNARNENANIT
fuse9nng Uozidiu

Tunnaegdviunanislssiiuy
P o o P ANy o a \
mnldinnminfanssd luizastasduwnan 11 fassunislszilulug

EPA 3 IN®ZNISASIAAENITHIUII LA

o v
UUD

a
TNEURTLREA

=

fin"EN1IAIIAReN1sd9Uiala (cardiac catheterization)

1. Fai3nsnianssy
2. dan1nun Lay
inq Wﬂﬂﬂl’a\m'ﬂﬂﬁm

(BN &01T Anmnuy

gilag)

a

©

P18ALIDEATRIANANTTN

2.1 NMsnsnanslae sy AU EE A NRRMUAlLANARWING 2

2.2 aunsndeansiubtlauszsitelinaseiiesepuiusanluniaininanis
cardiac catheterization AaaAALlHiANULLTIN LA T LAINNTITASEANEMAIN T
WRONT

UIUN
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a0t - pdtingtatuen Adtinlsaviala wagtlaelu cardiac catheterization
laboratory
giloe : Lﬁﬂmqﬁfmﬁil,ﬁmﬁmﬁq 18 T 138 adult congenital heart disease
satinalsavlaluinfinesanunsaiin cardiac catheterization 1§l 1
1. Diagnostic catheterization ANNNI0V right LLag left heart catheterization 1Al
17
- 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, d-TGA
2. Interpretation 88 hemodynamic data lulsalsidudeuniudtefiu saunanisudla
WA acute vasoreactivity testing i
fretnelsainlaludinfinasanunsain cardiac catheterization T ludwdld 2 Wurinn
Tspfinananaludid 1 sauenisualasa angiography 1 complex lesions La¥ANS
yinsimannsivennasnendieadin
1. Congenital heart disease FifUdenaNNT9 1Ty d -TGA ALCAPA, AP window,
coronary AV fistula, hypoplastic right ventricle, hypoplastic left ventricle, DILV,
complex DORV, PA/NVSD-MAPCAs, Absent pulmonary valve syndrome, truncus
arteriosus, vascular ring, congenital corrected transposition of great arteries,
TAPVR Qg Im‘luﬂ@iu single ventricular heart
2. Acquired heart disease ?isﬁu%faul,ﬁ'mﬁu 114 coronary aneurysm in KD,
aortopathy
3. Interpretation 8 hemodynamic data Tulsmdudais 1u constrictive pericarditis,
restrictive cardiomyopathy, cardiac tamponade
4. NsHnsinnsiitanisinm 1 balloon atrial septostomy, pericardial
cardiocentesis, percutaneous pulmonic valvuloplasty
'awﬂmim%ﬁ'mﬁﬂumrﬁ Postoperative congenital heart disease 11 TOF repair,
Shunt, Glenn operation, Fontan operation, Rastelli operation, arterial switch

operation

3. AUITDULUANN 3.1 mm’équwﬁ (factual knowledge) Waz N19AALUN (clinical skills)

FEINT Aendios 3.2 INBLNIUNARALAZUFRONIT (technical skills)

3.3 vinwznsufitfymiuazfn@ula (problem-solving skills and decision-making
skills)

3.4 ¥inurnishnsiededns uazNyEedNNUS (communication and interpersonal
skills)

3.5 W)AUAE LanAR QmﬁﬁuLL@:@?ﬂﬁﬁmLﬁﬁmﬁw (Professional habits, attitudes,
moral and ethics)
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inwe rAuAR catheterization nnslifenfiay Tuneunna cardiac catheterization anmuaz
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4.2 ﬁnwzmmma‘lﬁmﬂ%m’ﬁi'faqﬁfaﬁyugm NN3R9IaNTiesiiRn1s n139in cardiac
catheterization Tun1snsaadiadauazinugilaendn (mmmmﬂﬁ' 2) LATNNIRUA
FnnTnzunIngdas (813)

4.3 ¥nmensdiesns Witeyaiielilsueudusenandnn wnsen videginases
winlunsguainen waznisiugenanmagiaeiininniumAnumanzad (consent
and assent) AaapauiLfdninsivitaauaziinasesatnaunuizan snfaudng
NN3A9IABLWYNABIUATINNZAN

4.4 noRtiduuaziannRfiAsed e wuned
3TN

HAUEITH ATUFITHUATATIENLITIOAUU

4.5 NMINNUAANNEBINIT NI FEUTTDIAUIEY FANINUNULAZIAWIIENNT
A51UAWINWIANNG SuisRRALIedRtssaLlauazasANS

5. N199ALAZNNST
SIEAEGITATS

ApnrdszifiuszAumNNaINngD

5.1 nadanmszwinemnfinulasenansdasiation 1 Afy 6 iweu lataransdly
Aanngilaauen Aatinlsavivla akiaelu cardiac catheterization laboratory

5.2 anuuaziilana cardiac catheterization 1szil1a1nn13911 conference tag
’ﬂ']@']ﬁ‘?j—’ﬂii']\?ﬁ@ﬂ 1 ﬂ%ﬁ/ 6 La’ﬂu

5.3 132181n1991 cardiac catheterization nﬂ%uﬁlﬂu Direct observation procedural
skill (DOPS) Taeiananseiasingting 1 %y 6 1w

5.4 Portfolio ﬁ'%wmum{imﬁquﬁw cardiac catheterization uwngilszantinu ﬂ?‘ﬁ >
25 pF), unndilszsntiog 37 2 > 35 Afed)
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2.3 0NUNBNNIANRIANWTies RN et wHivaNa Uszudn uazhuen

2.4 3qusndeyaanniszds n19msaiNNIe NaNIRIaNeedUUFENNsUATNNS
RINATLANENT] 11 NWFIEN9EN (chest radiography; CXR), pauliisiala
(electrocardiography; ECG), mimm@m%umzﬁaummﬁ@mﬁﬂ@
(echocardiography), landissanannalaaiviala (cardiac computerized
tomography), AssaRALUNENTlaLAZ e ALGeR (cardiovascular magnetic
resonance; CMR), N3n3a@quiala (cardiac catheterization) Lﬁeﬁﬁmuuﬁﬁm
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21 AaanaunIslinisinefilaatingniiauaziiuviod
2.6 Huinnzsziiauegraduszuugnieuazsiadisdne luumaninsguaina
2.7 Winwelunsindmnnnisnandu vandatiad datinu nazunsndeulunig neoa
anmuarRavlafvnnzan naenauiuneunisnma wlanalietiegnsies uay
wisangUaeianieniaiinnnisiu lfetnegniiesmnnzan
eI

o o .
anui : unungniau wediaelw Ang s
Py < S a = = o _ad o o A aa o
frlae : wnengsausiusniinie 18 I luszasAng i Nasdulsnialavsedilady
Tsavialannniew vise adult congenital heart disease
fiaanrin: FAnuisesaulunisindunisinm

3. AUITDULUANN 3.1 mm’équwﬁ (factual knowledge) Waz N19AALN (clinical skills)

FEINT Aendiog 3.2 INBLNIUNARALAZUFAONIT (technical skills)

3.3 vinwznsufitfymiuazfndula (problem-solving skills and decision-making
skills)

3.4 ¥inurnishnsiededns uazNyEedNNUS (communication and interpersonal
skills)

3.5 W)AUAE LanAR QmﬁﬁuLL@:@?ﬂﬁﬁmLﬁﬁmﬁw (Professional habits, attitudes,
moral and ethics)

3.6 ma‘ﬁmmm’1uZ@mnummmmﬁm%W@mq[ﬂ'faLﬁm
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4. Fanvunsnu paals Ty 1apal Aaniuiesd
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Nee AUAR Finutieslugn (NIAKUIN 1)

WOANTIN 4.2 inwen19ARn meﬁﬂmmsmqqim‘ﬁm’*’émﬁ@ﬁ”ugm NIIATIANI

fastlfiRnng nsvinsianniefisndu lunnsnsaitiastuazinengtlaaiinlsaviala
AN R (NANWIN 2)
4.3 VTm:rz“lumiﬁmﬁaﬁ@@nsﬁQﬂqimmmemaﬁﬂu NN9ATNANNUSAIN N19LUTUNS
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1. Congenital heart disease:
- Ductal dependent lesions Vlgﬁ systemic circulation LLaz pulmonary circulation
- Congestive heart failure, cyanosis 911 hypoxic spells, low cardiac output
syndrome
2. Acquired heart disease
- Cardiogenic shock
- Cardiac tamponade
- Arrhythmias 1114 AV block, tachyarrhythmias An supraventricular tachycardia,

atrial flutter, atrial fibrillation, atrial tachycardia, junctional ectopic tachycardia,
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ventricular tachycardia, ventricular fibrillation
3. sinnnnafifewinldluszesing

- Temporary transcutaneous and transvenous pacemaker placement and
setting adjustment

- Pericardiocentesis

- PALS
mfaﬂ’m‘llimmh‘lmmﬂmmmsm:r’m vaﬂqm”l,miumuﬂw 2 Wurinnlsniingnaanludu
1 mmmmavmmwmm@umummu 114 Pulmonary hypertensive crisis, low
cardiac output HIUfW LATNILLWINIINITALA To1i9T mmm@u@gﬂqaﬂumi
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5.2 Case-based discussion/ presentation 1J3zilnanNnniInNn conference,
presentation Inaa1ansdiaginting 1 p¥e/ 6 1Fow
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wuunasunsdseiiunisanlsianiunsal (Case-based Discussion (CbD) Form)
EPA 1: nsauasnuilaalsanala
EPA 4 : msguasnengilieanisanalaluszasing

L EPA 1 : msguadnungihelsaiala ] EPA 4 : msguasnmitheanlsaialaluszazingd
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il [ 311 (level 1-3) (] 3l 2 (level 3-5) AAFHRUTERU
dilvewe [Jang [ ude @18 T BB MISITARE. e
Uszifiufl [ OPD/¥s treatment [ ARTBNIAWIETSA. ..o ] Wasgnidumiasunnding
Cvagils.................... L wagoe@nns.. . ) AU FEY
=T 1= e T Tor= LT 0o o= PP
lsziiumu (Tasks) Milestones level (L1 - L5) Overall performance
Medical record L1 L2 L3 L4 LS
History & PE L1 L2 L3 L4 LS
— : [] Satisfied
Clinical Interpretation & assessment L1 L2 L3 L4 LS
Cardiac investigation plan L1 L2 L3 L4 LS
Management plan L1 L2 L3 L4 LS [ 1 Unsatisfied
Follow-up and future plan L1 L2 L3 L4 LS
Overall competency L1 L2 L3 L4 LS
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wuunasumsdsziiunisdaunmnszninanisd Jiinau (Mini-Clinical Evaluation Exercise Form)

EPA 1: nsauasnudilaelsanala

[ 0 =3 % a a
EPA 4 : nMsauasnengileianisaialaluseazingi

[l EPA 1: msauadnmgilialsaiiala

] EPA 4 : msguasnmitheanlsaalaluszazingd
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il [ 311 (level 1-3) (] 3l 2 (level 3-5) AAFHRUTERU
dilveiwe [Jang [ ude @1 T 08U DISIRRRE. e
Uszifiufl [ OPD/v¥s treatment [ ARTBNIAWIETSA. oo ] Wasgnidumiasunnding
Clvagils.................... L wagoednn s ) AU FEY
Bl CliNICAl SUMMIAIY ... e et e ettt ettt ettt ettt e et e e et e et e et e e e e a et enaaaas
lsziiumu (Tasks) Milestones level (L1 - L5) Overall performance
History L1 L2 L3 L4 LS
Physical examination L1 L2 L3 L4 L5 | Satisfied

Diagnosis

L1 L2 L3 L4 LS

Management

L] Unsatisfied
L1 L2 L3 L4 L5

Overall competency

L1 L2 L3 L4 LS
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wuunasun1sUsziiuimnnnis (Direct Observation of Procedural Skills (DOPS) Form)
EPA 2 : iNBEN15AS9A% A28 AR UAENAEIAUATNDEN

Fo-UNANAUNNEUSTINTVUARER ..o Fudtlszidiu, o pfaf......
il [ 311 (level 1-3) (] 3l 2 (level 3-5) AAFHFUTERU
dilveiwet [Jang [ ude @1 T b8 NISITARE. e
Uszifiufl [ OPD/¥4 treatment [ ARTBNIAWIETSA. oo ] Waegnidumiasunnding
Cvagils.................... L wagoe@nns.. . ) AU FEY
Procedure Not accomplished Partially 100% N/A
accomplished accomplished

Clinical knowledge: understanding of the procedure
including indications, physiology of 1 2 3 4 5 6 7 8 9
echocardiography, anatomy, physiology of

cardiovascular system

Communication: explains procedure to patient/parent,
proper restraining/sedating 1 2 3 4 5 6 7 8 9

Technical ability: correct procedural sequence with
minimal hesitation and unnecessary actions, good 1 2 3 4 5 6 7 8 9
echocardiographic pictures, reliable quantitative

results

Interpretation: ability to interpret echocardiographic

pictures and data 1 2 3 4 5 6 7 8 9

Documentation/post procedure management:

documents the results, plan of management, discuss
P 9 1 2 3 4 5 6 7 8 9
with attending staff, explain to parents regarding plan
of care
Overall performance | Unsatisfied [ | Borderline [ Satisfied L] Excellence
.
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wuunasun1sUsziiuimnnnis (Direct Observation of Procedural Skills (DOPS) Form)
EPA 3 : INEENISASIAEIUNI LA

TR-UINANAUNNELFZINVURBLBR ..o FUNUTZARY. o ATI.....
g1l [ 3 1 (level 1-3) (] 3l 2 (level 3-5) AAFHFUTERU
dilveiwet [Jang [ uds @1 T 08U DISIRRRE. e

(O o F=Togoz= Y i T o) Yo To=To LU USRS

szifiui ] Cardiac Cath Lab [ ] UG $21..cooooooovooo
Procedure Not accomplished Partially 100% N/A

accomplished accomplished

Clinical knowledge: understanding of the procedure

including indications, contraindication, complications, 1 2 3 4 5 6 7 8 9

anatomy, physiology of cardiovascular system,

contrast material, radiation awareness

Consent/Communication: explains procedure to

patient/parent, complications, and obtain consents 1 2 3 4 5 6 7 8 9

proper sedating/anesthesia

Technical ability: correct procedural sequence with

minimal hesitation and unnecessary actions, good 1 2 3 4 5 6 7 8 9

performance in catheter manipulation

Interpretation: ability to interpret cardiac 1 2 3 4 5 6 7 8 9

catheterization data and angiograms

Documentation/post procedure management: able to

calculate hemodynamic data, documents the 1 2 3 4 5 6 7 8 9

results/report, plan of management, discuss with

attending staff, explain to parents regarding plan of

care, present in cardiac catheterization conference

Overall performance | Unsatisfied [ | Borderline [ Satisfied L] Excellence
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