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1. Cardiovascular structure, development and function
1.1. Structure
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arteries, pulmonary veins, cardiac chambers, segmental anatomy, semilunar
valves, ventricular arterial connections, infundibula
1.1.2. f«g@mﬂ%mﬂm@m{: mmij’é’mfgmmﬂ%mﬁm@m“mm cardiac myocytes:
myofibrils, contractile proteins, transverse tubular system, sarcoplasmic reticulum,
intercalated disc, nucleus and perinuclear region, mitochondria, glycogen ?QN%\‘I
N1IWENUINITUBN peripheral vasculature
1.2. Development, including embryology
1.2.1. mmi’lﬁlmﬁumﬂ,fﬁmlﬁuim uasWaMIelunazng uasitaunfnes
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. NMIN9UTAN isolated cardiac myocytes WAL papillary muscle
1.2.3. NTTUIUNNAA abnormal cell migration ‘ﬁﬁﬂﬁﬁm congenital heart defects ﬁi’N"]
1.2.4. N9zUIUN9NA abnormal hemodynamics ﬁv‘l’ﬂﬁlﬁm congenital heart defects
A9
1.25. nemauANNIs@siuls wasimuIniseiala uaziseniaen
1.3. Physiology
1.3.1. Embryo and fetus
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1.3.1.1.

1.3.1.2.

1.3.1.3.

1.3.1.4.

1.3.1.5.
1.3.1.6.

Lﬁﬁi@%umumim?m&lﬁuim WATHRUNNNT9 1A LAZaeALaeA UNLN
484 ductus arteriosus, foramen ovale, ductus venous and aortic isthmus 1
sendnannanagfluasesd

N1991197U8N right ventricular WA left ventricular outputs Tuszndnaninag)
Tums9si distribution 284 cardiac output W3 la LAZTARAREATARLNG LAY
WAUNA (eg, pulmonary, coronary, central nervous system, peripheral
vascular beds, placenta)

Structural waz functional characteristics 12993 laluszndnanisnesluasesd
(eg, cardiac reserve, integrated reserve, baroreceptor influences,
chemoreceptor influences, ventricular cross talk, role of pericardium,
integrated effects)

nisdsziiunigvinanuzesiala memmLﬁ@m‘medNm?ﬂ@fﬂumm‘%ﬁ
Und wazialng

mnﬂ?ﬁuuﬂmmm pulmonary Wae systemic vascular resistances

NIIWAIUINITLBIILLL autonomic nervous system Tuszndnanisnas lu

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.

g7ranen ludqa 99 heart rate, preload effects, afterload effects,
contractility LA cardiac output

Postnatal changes 284 pulmonary Wae systemic circulations Aa2ARLWAITN
Lﬁmﬂ’.l’mﬁu congenital defects (eg, left to right shunts, hypoxemia,
obstructive lesions)

433981 ludaue interaction 321474 contractile WAz regulatory protein
NN9YNNUTAN sarcomere LNLNAAY calcium ion NILLAWNNS excitation
contraction coupling UANANNANNUTIZIINN length tension ANNITUA
ventricular function curves ANNANATYABS AV O, difference UNLNUD
neural, humoral adrenergic, cholinergic factors siau thyroid, natriuretic
peptides, baroreceptors, chemoreceptors, WAL Tuszuvluanauiain
g339men ludanres receptor function, secondary messengers (cyclic AMP,
IP3) LAY WATANN1IAALAURNFA 81 blood gases, pH

% -dl o dl o 1 .
mwgmmﬂUﬂW?LﬂﬂﬂuLLﬂ@ﬂm‘:ﬁmu molecular Tulsiaz cardiac cycle
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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.

1.3.2.15.

1.3.2.16.

1.3.2.17.

1.3.2.18.

1.3.2.19.
1.3.2.20.

1.3.2.21.
1.3.2.22.
1.3.2.23.
1.3.2.24.
1.3.2.25.
1.3.2.26.

HAT84 ventricular volume overload WA AMNIALUILIAsIY inotropic
state fia systolic function

NAU8N ventricular hypertrophy azchamber morphology (eg,
interventricular septal shape) i diastolic function

UNUINUBN pericardium 8 diastolic function

N72UIUNNILNA paradoxical pulse

mmiﬁmﬁumﬂﬂgﬂuuﬂm myocardial metabolism A1NTe!

N?LUIUNIT aerobic myocardial metabolism

UNUINUAY hormonal, hypoxemia, ischemia 8 myocardial metabolism
AN autoregulation 2184 regional blood flow

mwiﬁmﬁﬁuwmmm neural az humoral factors, inflammatory
mediators, endothelium 5@ regional blood flow AARAAUAINN AN LB
ALt

N72UUN19UTUFANURY coronary circulation UUEARNNIAINE LAZUDULLAR
hypoxemia

WANNIIAILIUL myocardial oxygen consumption Lﬁﬂmmﬂ"l coronary
blood flow LAY oxygen saturation

Ununaes pH, PO,, PCO,, autoregulation @ coronary, pulmonary Way
cerebral circulation

LNUINANANAUGTZIING general circulation, heart Waz cerebral
circulation

UNUINUBY endothelium #a pulmonary circulation

UNLINUBY asphyxia fidsia circulatory functions Tnelannzainads heart,
brain, kidneys Wa lung

mmi’ﬁmﬁuwmmm renal blood flow #® renal function k&g body fluid
UNLUINUBN renin angiotensin aldosterone system Iuﬂﬁa‘muam circulation
UNLINANNENAUTITNINN renal blood flow U blood flow Glu@f?m:%'uj
mmi’ﬁmﬁumﬂﬂ?{mmtﬂm skeletal muscle blood flow JeUzaaNNIAINIE
nstlsziiunisiasunlas resistance T pulmonary vascular bed
NANNITANUIUL pulmonary Wae systemic vascular resistance a1

hemodynamic data
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¥ o

1.3.2.27. lajainaqdesiunisidasuidasaas pulmonary vascular tone

1.3.2.28. yann1sidaeunlag contractile state Wad myocardial dilatation Waz
hypertrophy

1.3.2.29. nilazuuilas tissue oxygen uptake WHadl impaired perfusion

1.3.2.30. il uulamiinfinnsmneueed sarcolemma waz sarcoplasmic
reticulum MARTUIULAAZ S

1.3.2.31. nailazuuilas contractility Wial acidemia was hypoxemia

1.3.2.32. tladpnaqdesiunisiasuiilasnes myocardial oxygen supply demand
ratio

1.3.2.33. @330 14 Aa gradient lunstszifinszuynaiaulaiin

1.4. Conduction system, including electrophysiology
1.4.1. Developmental aspects A1:170U8NANLL AW A998 conduction system 7
a d?j 1 o/
naruluusazde
1.4.2. Anatomic features and electrophysiologic characteristics

1.4.2.1. anufinaadunisiaauuilaans conduction system NANAUSTIL major
cardiac anomalies

1422, Anufineaiuniednim 359921989 conduction system YNNG uay
neng

1.4.2.3. UNUINTBIWEAE ion channels 1 myocardial tissue, cardiac automaticity,
myocardial cell action potential AanaauNgLAatLLLaglal metabolic

abnormalities (eg, potassium, calcium, magnesium)

Clinical evaluation of the cardiovascular system
2.1. Normal findings
2.1.1. Rate and rhythm mmi’ﬁmﬁu heart rate ilasuutlasldaude NNTANNT WAL
4
2.1.2. Perfusion ANNANATYTBN pulse amplitude funnansfuluusias extremities
439991811984 jugular venous pulse saneing uasfintlng Tadefifuasenisisziiy
perfusion (eg, temperature, capillary refilling, color)
2.1.3. Blood pressure m’miﬁmﬁu blood pressure Anlaeuuladlilniude TR

35194/ blood pressure AaBAAY artifacts Nanari1 lFANARALAARY
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2.1.4. Heart sound (normal LLa¥ abnormal heart sounds), murmurs, clicks LL@Z%I‘L&"]
functional ("innocent") murmur ¥ANUAY cardiac auscultation AARAALNT
Wasuulasifatwilen auuyin vied heart rate wagnl

2.2. Abnormal findings

2.2.1. Blood pressure N7eLaUN19AA paradoxical pulse

2.2.2. Respiratory pattern mmzﬁ’]ﬁfymm abnormal respiratory patterns (eg,
tachypnea, hyperpnea, stridor, grunting, retractions, wheezing)

22.3. Position §1NT0UUANANIATIATFNTUETL cardiac WAz body position

2.2.4. Heaves, thrills, sounds, murmurs, and clicks N9£U21N1940A thrills, ventricular
heaves, murmur naanaunsiLlasuLlases cardiac murmurs TiduRETL body
position, respiration

2.24.1. mmz&’nﬁtymm localization LA transmission 2184 cardiac murmurs
2.2.4.2. Extracardiac bruits
2.2.4.3. ANNAATYTDY friction rubs
2.2.4.4, Murmurs ‘H‘ﬁmlﬁi’]\‘l"], clicks, PaaAAU cardiac sounds
2.3. Signs of pulmonary and systemic venous congestion 81N17LAANYAY pulmonary LAy
systemic venous congestion
2.4. Hepatic involvement A2MNAIATYTDY hepatic position
2.5. Edema mNu&1ATY183 edema
2.6. Skin manifestations mmzi’ﬁﬁfy‘um jaundice, rash, telangiectasia, embolic phenomena

Tugftlelsnvinla

Basic principles of pharmacology

3.1. The pharmacologic basis for the therapy of cardiovascular disease
3.1.1. %4an pharmacodynamics Wag pharmacokinetics AaaAal maternal fetal

pharmacodynamics LLag pharmacokinetics

3.1.2. v4an clinical trials m@fﬂmu%umum?ﬁfawmﬂ%ﬂﬂuﬂuuww’

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.
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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 uazen i

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 8 pulmonary vasodilators uag Anslasuutlasaes
pulmonary vascular resistance
4.1.2. HANIENUUBYN upper LAY large airway obstruction AUy lvaiiaulalin
4.1.3. NANTLNUURY cardiomegaly LAY pulmonary vasculature s small LA large
airway
4.1.4. wesan iAnlu small airway ua alveoli iefilsnrasszunlvaBewuladia
4.2. Ventilation
421, ANMNANNUS pressure volume
4.2.2. WaU88 FiO, @ nitrogen clearance, regional blood flow, WAy arterial blood gas
tensions
4.2.3. ANNANAUSUAN lung inflation LAz deflation iU cardiovascular performance 4
Tunnasin uazfining
4.2.4. puduiuseed lsaszuuvanawiadin fu lung volume, tidal volume, waz
frequency 284n19Mela
4.2.5. Ventilation perfusion relationships

4.3. Oxygen
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4.3.1. tladaiingadesiunng transfer oxygen A airway 4 arterial blood
4.3.2. tlasgiineadesiunisazanaeas oxygen
4.3.3. tlasefiineadasiu oxygen hemoglobin linkage

4.3.4. ANMNLANAINILUAINY adult U fetal hemoglobin
4.3.5. Oxyhemoglobin dissociation curve
436. tlhdsfiRasdasiunisas oxygen supply
4.3.7. szansuanng ventilation perfusion i lun slszidiugilalsascuulvanau
Tadis
4.3.8. AU oxygen delivery 4 tissues
4.4. Acid base status: acid base abnormalities @1L115) uazuuInnaui b
4.5. Blood tissue gas exchange
4.51. HaU8N ischemia, pH, hypoxemia, hypercarbia ﬁﬁﬁiﬂ O, uaz CO, exchange
452, maulasuulasitiAindui blood gas tensions waz pH 1 hypoxic spell
453, maanuuasiliAeduiy ventilatory function and tissue metabolism il
hypoxemia
4.6. Mechanics of breathing
46.1. AutAsuLlamagasngnues chest wal abnormality, dynamic compression
of airways
46.2. nawlasulasilifiniuiy caloric consumption Sefnalasuula respiratory
effort
4.7. Respiratory physiology at altitude
471, nnafasuulas oxygen delivery Wa¥ cardiovascular function fiAntwiled
exposure #9 high altitude
472, nnalasuulas oxygen hemoglobin dissociation curve fiAntwiled exposure
Fa high altitude
4.8. Effects, mechanical ventilation, cardiovascular performance
4.8.1. Ha18Y mechanical ventilation ‘1‘7;5?1[51'@ cardiovascular performance
4.8.2. HNaUAN PEEP ﬁﬁﬁiﬂ cardiac output, right and left ventricular function
4.8.3. wann13ld mechanical ventilation LazANNANNUEIZII19 mode of ventilation iU

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.
54.2.
5.4.3.

Erythrocyte indices
Arterial blood gases and pH

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.
5.8.2.
5.8.3.
5.8.4.
5.8.5.
5.8.6.
5.8.7.
5.8.8.
5.8.9.

Angioplasty

Pericardiocentesis

Temporary pacemaker placement
Central line placement

Balloon valvuloplasty
Balloon/blade atrioseptostomy
Transcatheter device closure
Stent placement

Endomyocardial biopsy
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5.9.

Care of mechanical circulatory support and heart transplantation

Cardiac diseases

6.1.

6.2.

6.3.

6.4.

6.5.

6.6.

6.7.

6.8.

6.9.

6.10.

6.11.
6.12.
6.13.

Left to right shunts: Atrial septal defect, atrioventricular septal defect, ventricular septal
defect, patent ductus arteriosus, coronary arteriovenous fistula, aortopulmonary window
Obstructive lesions: Pulmonary artery stenosis, aortic stenosis (subvalvar, valvar,
supravalvar), coarctation of the aorta, Interruption of the aortic arch,

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

Abnormalities of the great arteries: D-Transposition of the great arteries, L-
Transposition of the great arteries, Double outlet right ventricle, truncus arteriosus
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
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7. Normal and special problems of the fetus

9.

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

Special problems of the newborn infant

8.1. Asphyxia: e84 birth asphyxia ‘17%5?1[?1'@ cardiac performance ﬂ’]i‘@LL@VI’]ﬁ‘ﬂﬁﬁ transient
myocardial ischemia

8.2. Persistent pulmonary hypertension Ha84 vasoactive drugs ﬁfl[ﬁiﬂ systemic LAY
pulmonary circulation HaUBSNIITETINTENLIsasala ﬂmfmLmuﬂ'}@@u@miﬂmmﬁ

8.3. Abnormal thyroid function: cardiovascular manifestation Tulsraassian thyroid Twdn
uarluansanszminasanss st

8.4. Infant of a mother with systemic disease: cardiovascular manifestation W Infant of a

diabetic mother, abnormal thyroid function, SLE nsanifiulsa waznnsguanisnndiloymn

¥
=

U

8.5. Systemic hypertension: zmwsy;hmm@q systemic hypertension Tunnsnusniie waznig
uasne e

8.6. Metabolic abnormality (eg, calcium, glucose) cardiovascular manifestations Iumfazﬁﬁ

metabolic abnormalities ﬂﬂi@LL@?"ﬂi:H

Arrhythmias (include recognition in fetus)

9.1. General characteristics/concept i’zﬁﬁwm N2UAUNNIAA arrhythmia WAz differential
diagnosis 184 arrhythmia AAAUNITA LA TN %ﬂﬁi%ﬂﬁLL@%iﬂl‘fﬂﬂ 11U vagal
maneuver; esophageal, external, and intracardiac pacing; cardioversion W lanannng
datiedaaan1s¥in ablative/surgical procedure d1u15nusziRulunsaiiiia palpitations,
cardiac arrest, sudden death 1%

9.2, lnnsitiady § 4359981 nszuaunIafia nasnaulinisguaine arrhythmia L

9.2.1. Supraventricular arrhythmia

9.2.2. Ventricular arrhythmias

9.2.3. Atrioventricular block
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9.2.4. Ectopy

9.2.5. Accessory AV connection and pre-excitation syndrome

9.2.6. Specific situation: long QT syndrome Lag channel abnormality %uj 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, dermatomyaositis, 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.

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
(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
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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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HLNTEALUIUANNTTAIN nunneilszantusatannasdlszaunisnd @Q[ﬁlﬂiﬂu

o

U 1 duddananisad (Observer) Tuinanigasd (Know how)

=)
e

F)

NS

ap

NS
N

=

71 2 doevinuazAise Inviniuyu (Show how)

o v

2
3 N1AepLLaY (Does)

o

=
TEAUN

ee

NBENINALALAZIARNNS (technical and procedural skills)
Yo « = < o ¥ IS
gAn3anisinevsuiaduunmeianiznisanizanunsnaAanslsaiala siesiinainaiuism
Tun19vinsimnnssing] iensatadauazguainegiaaian nsldinsesiiasine <) luns

[ %

aa o o . . £ . . d’/
ATIAIUADLUATALATNEA (technical and procedural skills) $a10N interpretation skill A1

Skil Vg daeviuaz/ | vilasas
daunanisnl | waakni AULDY
(Observer) 11 rqﬁ.l‘vju (Does)
WANNI19959 | (Show how)
(Know how)
1. Electrocardiography Unf uazialnmuadman X
Japine]
2. Chest radiography interpretation X
3. Transthoracic echocardiogram*® X
(500 ps/21)
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
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(Tepdudai)

(simple
lesions WAy

TOF)

13. Interventional cardiac catheterization** a1 X
Wi coil or device occlusion, balloon
angioplasty or valvuloplasty, stent placement,

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 *

v

TT19 1

1.

 fradnalsasinlalisnfidedlinisiiadadae echocardiography b&

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, PANSD, 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
FuTl 2 - freealsailaludniidedlinistasedae echocardiography VLm”LLﬁvlﬂT@ﬂﬁ

1.

nanaNn ludutl 1 s9ue complex lesion bawn
Congenital heart disease PdUfauUNINT 113 unbalanced AVSD, Shone’s

complex, cortriatratum sinister, supramitral ring, polyvalvar disease, ALCAPA,
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AP window, coronary AV fistula, hypoplastic right ventricle, hypoplastic left
ventricle, DILV, complex DORV, PA/NSD-MAPCAs, Absent pulmonary valve
syndrome, truncus arteriosus, vascular ring

Acquired heart disease ﬁsﬁusﬁﬂmﬁmﬁwﬁu coronary aneurysm in Kawasaki
disease, constrictive pericarditis, restrictive cardiomyopathy, cardiac

tamponade, aortopathy

a QI a a agl/
@W"Q‘W@W‘j‘m’]LWNLWNIHH?MG]@LL‘]J‘M

3.

4.

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

Transesophageal echocardiography i ASD, intraoperative TEE

Cardiac catheterization **

v

UL 1

1.

2.
3.

3Tl 2

- firatinalaavinlaluinfinnsanunsnsin cardiac catheterization ‘I

Diagnostic catheterization ANNNTONN right Wag left heart catheterization Talulsm

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 8a hemodynamic data Mlsalddudaumnindasie

Acute vasoreactivity testing for operability of congenital heart disease

: Fhatnalsaialaludiniinasanunnii cardiac catheterization lur ynlsai
AN luduT 1 uaztaesinuazutang angiography 11 complex lesions Lazn1s
yinsimannaitenissneiieadu du

Congenital heart disease ﬁﬁueﬂ’@umﬂﬁu Wi 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 Llag T?ﬂsluﬂ@;ll single ventricular heart

Acquired heart disease AduFaufisfingu coronary aneurysm in KD,

aortopathy

Interpretation & hemodynamic data Tulsadudau L constrictive pericarditis,

restrictive cardiomyopathy, cardiac tamponade udu
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4. PIINFRDNNTEAENITINE WU balloon atrial septostomy, pericardial
cardiocentesis, percutaneous pulmonic valvuloplasty, temporary transvenous
pacemaker insertion

a1aNaTULNaLENIWNITl Postoperative congenital heart disease Wi TOF repair,

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

o o’ 1 o dl v o a a
YADNIT : mmﬁwmma‘wmmmiﬁﬂmzﬂmﬂqm

uil

Iﬁge
=b.

1
1. Temporary transcutaneous and transvenous pacemaker placement and setting
adjustment

Pericardiocentesis

A

PALS

T aluwsAnsesinwszazangs : fastiwlsainlaluszasingAnacsainisoiinisinu ia

v

FUTIN 1

1. Congenital heart disease:
1.1. Ductal dependent lesions %\‘1 systemic circulation k8% pulmonary circulation
1.2. Congestive heart failure, cyanosis AN hypoxic spells, low cardiac output
syndrome
2. Acquired heart disease
2.1. Cardiogenic shock
2.2. Cardiac tamponade
2.3. Arrhythmias 111 AV block, tachyarrhythmias An supraventricular
tachycardia, atrial flutter, atrial fibrillation, atrial tachycardia, junctional

ectopic tachycardia, ventricular tachycardia, ventricular fibrillation

]
o

?/ dd‘ (% 1 o s v a a v 1 dl 1 :J/ =) =
Futh 2 : sietialsailalwinsesinmsresing Tunnnlsannanaunludul 1 sauds
AENRAMNTUTRUIANNINTW 1 Pulmonary hypertensive crisis, low cardiac
v v 1 QQIJ t 2 dl 1 &l o %
output 1IUAY kANIIUARLNT an1TRR LA e ldATaINgIN1sINauLaeiala

1114 Extracorporeal membrane oxygenation (ECMO)
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a
NIAKRUINT 3

NSAAADRBAITHALNITAITNANNUENIN

Lﬁ'ﬂ’QUﬂ’]?ﬁﬂ'ﬂU?NLLﬁ’J wnnefdszantnuseaeniineenisded1suasn19a 59 un NN
v Y o o ?.’/ dd‘ o o =K = v o % A '
puadanineruazsAutuinnvua lua1319 BASUUNNHNANTTLTE S (VIW1®®QEWHL@\1V?@N’]HHW?

o L = U, o ¥ ' o KX K a
@mﬂimm’mmmmﬂug) ANNIDLIAAAS AT 19E9 TaeAagANTeD lun1gL sl

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

Palliative Care Issues

Rx with Surrogates

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,

Communic
ation with

management plan)
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C. Inform consent/refusal for

procedures/ Procedures

D. Inform consent/refusal for research

studies

E. Counseling for chronic iliness

F. Negotiating goals of care

G. Counseling for second opinion

H. Advice by telephone

A. Working within multidisciplinary

teams

B. Conflict resolution with colleagues

C. Giving supervision for junior

Communication with
colleagues/team

colleagues

A. Dealing with anger patients/parents

D. Handling complaints

E. Managing unrealistic requests

Challenging

(Saying no)

F. Report mistakes to parents

(Adapted from Khon Kaen Medical School portfolio checklist)
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NANANUINT 6
a a ﬂl L4 o v 1 s
fanssuMBTIEniunnddszantinusagannuistAansisaiala

ansalJinlanaamauiasingliinisiinuaua (Entrustable Professional Activities; EPA)
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Anuaansn luGesde it
EPA 1 nsguainundiaaisinlsaiala
EPA 2 ﬁﬂmmmmﬁ”@ﬂmﬁu@mmﬁfﬂummﬁqaﬁﬂ@
EPA 3 finen1snsiamaanisdaauiala

EPA 4 naguainungilaalsaialaluszezing s

Competency MAgdaausay EPA

Competency EPA 1 EPA 2 EPA 3 EPA 4

WOAUAR LARAB @mﬁﬁume?ﬁﬁﬁmm\ﬁm%w (Professional ++ + + +

habits, attitudes, moral and ethics)

VNEEn1IRnseAeans uarNyHdNRLS ++ + + ++

(communication and interpersonal skills)

mmi’mqwqwﬁ (factual knowledge) WAL NNARYIN (clinical ++ ++ ++ ++
skills)

FNHLNNNARALAZITFNNNT (technical and procedural skills) ++ ++ ++ ++
Winwenisusunagilog (patient care) Maufitlywuaznissindula ++ ++ ++ ++

(problem-solving skills and decision making skills)

FLULLBNIININUAZNTATIUETNQUN N + +

mi‘ﬁmmquﬁfﬂmummmmﬁm%w‘aﬁmm’@Lfim ++ ++ ++ ++

m%ﬁﬁﬂ (Leadership) + + + ++
WNNEILP - + = WaussousmdnmAmandaudu 7t

++ = T ANTIOULUANTNITVENAIUU 7 1N

v
o =

FLAUAINANITD (Milestone) AN EPA 1949 wnnelilszaniinusasan TuhAazseasgull

EPA Milestone level
Fellow 1 Fellow 2
0-6 6-12 12-18 18 - 24
\Aau ey \hau ey
EPA 1 nmsguasnugiaaianisaiala L1-L2 L2-13 L3-L4 L4-L5
EPA 2 finwenansadasmdudesaziaunnnuigainla L1-L2 L2-L3 L3-L4 L4-L5
EPA 3 Yinwzn13nsanienisaquriala L1 L1-L2 L3 L3-L4
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EPA 4 naguasnegthelsavialalusrezing L1-L2 L2-L3 L3-L4 L4-L5

NNEILVIR

L1 = anwnsndfumeuldnialdnisnuanesenanseacinglnddn

L2 = mmmﬂf]ﬂ?mmirﬁmmﬂ‘lﬁma‘%uummmmm’

L3 = anendfiieuidiesinefionanseldanudiamiedatesnis
L4 = el umanliies

L5 = anendfiiennls uszaeudiidszaunianiiannds

b2
o

AN9UsziiumANN EPA 1949 uwnnghlszantinusasan Tulsayseauduil

EPA nsuseiiy
Fellow 1 Fellow 2
0- 6 LAy 6 - 12 LAaY 12 - 18 Lhau 18 - 24 LAY
EPA1 | 1.n1sdainpsendng 1.N136UNATLNI 1.1749UNATLNIN 1.1136UNATENIN
A TN nnsufimeu nsdfjimanu neufjmanu
2.Case-based 2.CbD/ presentation 2.CbD/ presentation 2.CbD/ presentation
discussion (CbD)/ CXR and ECG CXR and ECG CXR and ECG
presentation interpretation interpretation interpretation
CXR and ECG 3. szidiunnrgua 3.dszidiunnrgua 3.dszidiunnsgua
interpretation Snwngthelsavinla | Snundilelsaiala | Snendileelsavinla
3.sfiunIgua pagl Mini CEX Angl Mini CEX Aagl Mini CEX
Snwngilealspiala | 4.480 MCQ, CRQ 4.491 MCQ, CRQ

Angl Mini-clinical

evaluation exercise

(Mini CEX)

EPA2 | 1.n9&9NATZUING 1.N198UNFATLIIN 1.N1989NFATEIINN 1.N198UNFTLIIN
nsUfiReu nsUfiiReu nsfiRau nsUfiReu
2 Ugziliunnsmn 2. sziiunnsm 2. dszifiunnsm 2. 4Uszifiunnmn

echocardiography echocardiography echocardiography echocardiography

pingl Direct pnel DOPS patl DOPS pinel DOPS
observation 3.n1981ULAzLLaNE 3.n1981UuAzLLaNE 3.a1uuazulang
procedural skill echocardiography echocardiography echocardiography

o 2 o F 1 s o Y
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(DOPS)
3.n7178UA LU aNE

echocardiography

4 ANUAUATINITIN
echocardiography

250 A/l

4 RNUAUATINITIN
echocardiography >

250 A/l

EPA3 | 1.n1989NATLUIN 1.11989UNATENING 1.11949NATENING 1.11989UNATENING
nsufjmanu nsdfimRanu nsdfjmanu nsufmanu
2.szilunn9n 2. dszifunnamn 2.szilunN9n 2. dszifiunnamn
cardiac cardiac cardiac cardiac
catheterization catheterization catheterization catheterization
fngel DOPS gl DOPS Aael DOPS gl DOPS
3.aulazilang 3. 81U wlana uaz 3. 811 LUaNg Lay 3. 81U wlana waz
hemodynamic data | ANWI0 AU AU
WaE cardiac hemodynamic data hemodynamic data hemodynamic data
catheterization data WAL cardiac Wae cardiac AT cardiac

catheterization data catheterization data catheterization data
4. S1u9uAfans¥in 4. §1u9uARans¥in
cardiac cardiac
catheterization 25 catheterization 35
3 afartl

EPA4 | 1.11989NRATUINN 1.11989NATTUIN 1.11989NATEUIN 1.N1989NATENIN

nsfjdmanu

2. CbD / presentation
of cardiac
emergency or critical
care
3.dszidiunnrgua
snwngftlalamrialaly
N1EANGRA Ane Mini

CEX

nnsufimau

2. CbD / presentation
of cardiac
emergency or critical
care
3.dszidiunsgua
Snwgthelsaialaly
NN AsaE Mini

CEX

nsdfjimanu

2. CbD / presentation
of cardiac
emergency or critical
care
3.dszidiunnrgua
fnungftlaelsavialaly
N1EANGAALY Mini

CEX

neufjmanu

2. CbD / presentation
of cardiac
emergency or critical
care
3.dszidiunnsgua
Snwngfthelsaialaly
naEANgAsag Mini

CEX
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EPA 1 msguasnengilaaiinisaiala

o Y =
i FIEIAZLBLI
I TN ”
1. FiF09nanssd nsguasnfilaaiinlsaiala
2. danuue LAy S1EAZDEANLIAUNANTINNA T TNAFBIN
£ o o a a ) oA o o m-ﬂl
B8 AURINANIIN 2.1 HvkazineelunnsdndssdRnmnnzas

(L3UV @0U7 ANBILY | 2.2 I9IATNNIANAERENNINYNABILATIANNZAN
L2 £% a e|e ] = o £ 1
filae) 2.3 MNUHUNNIdIRTIANIe RN et N mnNA Ussudn uazAnen
2.4 39uNdRYaaINUsEdR N19MR3 NN HANTIATIANTiRs RN TuazNNg
FINRTLANE ] 11U NNFIEN99EN (chest radiography; CXR), AdulWAnala
(electrocardiography; ECG), mim’mﬂau@xﬁﬂum’HﬁQQﬁ'ﬂ@
(echocardiography), landisgimaniialaasiiala (cardiac computerized
tomography), lenaisganauLdnanialaLazaamden (cardiovascular magnetic
resonance; CMR), N1sm37a@91ia’la (cardiac catheterization) Lﬁﬂﬁ\muuag’m
Apnzvivnanvnaestiymaessiles
o = v o a aa 1 aa o ¥
2.5 ldaasuyaungnaeunnzanlunisindulaniapaiin nslinnsmtiady nasld
v s v
81 PaRAAUNITIANNTINEHilae
o = ~ | v LA 1%
2.6 tunnnaszideuetraiussuugniesuazseiledlnalfuuimeninsgiuana
al o o o dl o ¥ 1 d’j U v 2%
2.7 Winee N mninan1snandu vandatid e nazunsndanlunismnma
4 4 > .y 9
anmuazRenlanuinzan faanaudiunauniIngma ulanaldetisgnsies uay
= L2 [~3 dl o o ?/ U ] v
wisangUaeiinivanisvininaniaiu o Idetegniasmunzan
UTUN
dl aa L2 aa [~3 s a L2
anui : adtinglaauan AdtindnTsaiala wnungniau negilaely
X = 4 ' a =X aal o o A aa o o , ~
gilag: iinengFsususninADe 18 Inasdelsnvinlavirediiagelsnvinlaninau vise
adult congenital heart disease

k% o [ 1
Taanie : Tud

3. AUITDULUANN 3.1 mmqﬁfquwﬁ (factual knowledge) WaLNNAANN (clinical skills)

F1TNR Aedes 3.2 finsemanaAliauazimnang (technical skills)

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

3.4 fnmenIRAAeAeaNs uaTNYHEANNUS (communication and interpersonal
skills)

3.5 woRilde 1anAR ADITITHUATATEIDITHUNITTN (Professional habits, attitudes,
moral and ethics)

3.6 msﬁmmmmqﬁfmwmmmmﬁm?ﬂw‘aﬁm&imﬁm

3.7 STUULTNIQUNINUATNNIAFINETHALNIN
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3.8 mfmziﬁﬁ (Leadership)

4. TaNUUAATU
dszauniend Ang
INee iAUAB

NE)ANITH

Y o aao Y =
AINHZ NN LIRAR Nandusaai

4.1 m’mgwuﬂmmqqmnwm@mﬂmm% neafulsAvTaANRALNANNL LS

Twdn (nAewan 1)

1
A A

4.2 finen1eadiin uagsineensnmalaaldiaTaaliaNugnu N1Insanis

49

£ a om o o o aa o o vy =3
Wﬂ\‘iﬂ{]‘]_lﬁlﬂ’]i‘ n3vURan1snanty ‘Lumimqmm@mmmmgﬂfmLmﬂ

(NAKWIN 2)

v
o =

4.3 finerlun9fnseReanIINIIWALAZNNIAY N1TAFNANRUENIW N1IUTINT

= Y A

o o, oy = a = o 9 o
@mﬂ’]ﬂuﬂ/m‘ﬂﬁ")ll@LL@HﬂQHi@’ﬂﬂ’]\iNﬂﬁ‘t'&V}ﬁﬂWW ﬂqﬁ‘@'ﬂﬂﬁﬁ‘ﬂuaﬂﬂﬂﬁ"ﬂ\‘m@\‘imﬂ

a

4.4 AnnAtiduazIanARA

P a A

ﬁl’ﬂ')‘ﬁ’W‘T]WLLW‘V]ﬂrﬁﬂmfjﬁN AFUFIIN UWAZATIENLTIOULIN
a A
AN
° ¥ = 19 Yo aal
4.5 mimmmmmmmmﬂun’m@mugmmmmm FANINILHNULATLANNIIGNIG

aFuasILIANS NTsREIAeIatNgsaLlasuazasLaND

5. NIRRT

SIEAERITAT

5.1 nMedannszudnnstfiianiaeeiasdetnaies 2 s luadlin vive e

a A v
aniau vivevedile
5.2 Case-based discussion/ presentation, Mini CEX 1321 8U4a1NN199N conference,
review wilnlnganansdateias 2 A%
5.3 81uNINTANsen wazaauiiinilatinlnfveusndesiie lagnses Ussdiu
Tnaananstiaeinaiias 2 Avlupatin viveiesgniau visavadilae

5.4 481 MCQ waz CRQ nelugnniiuvisanieuananniii (PCIE) 1 A

6. 9ALAINH
ANN130FANN EPA U84
wnneflszantinuse

LYy
8an Weas iUl

o JRpEap-
FLALANNAINNTOTINGH
6.1 flasilAnuaNnInattensyiy L2 dudunisdendullegssduniiinauss
Tdud 2

6.2 AaadAYINANNInaE oI AL L4 iaRuganislnausulusydudud 2

7. TUNNARNENANTT

FU984N19 Uszilu

Tunumangdniunanislssiiu

mnldinnnfanssd luiFestaadunan 11 feesunistszilulug

L L4 ﬂl = ¥ = s
EPA 2 NN#EN19/ASI mzlﬂ@ummmwﬂummnngﬂ@

o v

N8

=
TIERLBEA

=

1. TaFa9nNanTIN

Wnmenisamameaaudesaziaunungeiala (Echocardiography)

2. 4anNIVuA WA
TaanfinIRINaANTIN
(U3UN 40119 Antoly

Btlae)

PEUAIBYATRINANITH
o o = o o dl o d‘
2.1 N3RnNslnelseALinHe A NANIMLA lUAIARLINT 2
a o v A o pry a o o
2.2 anunsndeansnugihauazsirefinasesiveraninntugenlunismininanis
echocardiography AaaARUIEANLUZTN TUAINNIIRATELAZINLEUNTTNEN

AYURINITNNFRONT
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LFumN
A0 paBnHUaeuen Aatnlsaviala uuneniau wediaelu echocardiography
laboratory
e Winengmausiusniiaia 18 1 vide adult congenital heart disease
Faetinalsavinlaidedlinistadudag echocardiography 18 lududli 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

o '

Fatnlsavialafidaslinisitiadudag echocardiography 1¥ludrdld 2 Iurnnise
fingnnunlududl 1 sauds complex lesion A

1. Congenital heart disease fifLdR1aNN T 14 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 iUt eifisfinig coronary aneurysm in KD,
constrictive pericarditis, restrictive cardiomyopathy, cardiac tamponade,
aortopathy

arafiansaninFslunsdiselyi

3. Postoperative congenital heart disease 11 TOF repair, Shunt, Glenn operation,
Fontan operation, Rastelli operation, arterial switch operation

4. Transesophageal echocardiography 11 ASD, intraoperative TEE

U o o s
daandin ; Tl

3. ANITOULUANN 3.1 mwi’quwﬁ (factual knowledge) UazNNAALN (clinical skills)

o oA e . - . , ,

WVTNN LNLTR 3.2 INEEMUnNALALAZIRNNIg (technical skills)

3.3 insrensuitlymiuazan@ula (problem-solving skills and decision-making

skills)

3.4 WN®NIRARADENT warNyedUNUS (communication and interpersonal

o 2 o F 1 s o Y
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skills)

3.5 Wilde 1anAR ATUBIINUATATLDITHUINATNTW (Professional habits, attitudes,
moral and ethics)

3.6 m?ﬁfmmm'1uimmmmmmﬁmﬁwamﬁi@L"fim

3.7 ma:ﬁﬁw (Leadership)

¥ ° ¥ Y o a dl 4 % a
4. daruunnu ANS inmy lwaaf Nanusiesd
dszaunisnl ang | 4.1 AnnudiiugiuFesinanisivinniswssendilaeAnivenisvinimanis
N NAUAR echocardiography N3Nl dumaun1Ini echocardiography &N1NLAS
WoANITH Rewlanwmunzan deusd davin nazumsnden nsguaiinwiliedininzunandas

AaBAAUANNTINaTLUNIsULANAN9MT9A

v
o

4.2 Wnerenimnsalag MiATeaient echocardiography ¥\ transthoracic

. aa o o L7 =3 dl
echocardiography ‘lumimqmu%ﬂLLmzaﬂm@]ﬂfaﬂmﬂ (MAKNUINT 2) LATNITAUA
o ¥ v
TNHINITUNINDDL (AH)
4.3 inwznnsdeans Wieyaa Wlafuanuduaenainiian 1san wisedinases
winlunsguainmn uaznistiuaananaagiaeininminaddivanzas (consent
and assent) Tunstisaslienliasy naenauiilfduiusiudiauazginasesating
WHNZAN 2INDUAINANIIATIRRE N NFABIUAZINHNZ AN
4.4 N ANARUATARARTIARRATNTNUNTIE HADIETIN ATUTITN UAZATTENLIIOUUIN
a =
AN
4.5 NSMUUAANHABINIT UNNTFLUFIRIAUEY FANINUNBILATIANMABNNT

aFauasWmLIANS PINRITRIIALeIatNgsaIlasuaz AL aNe

5. NN9IALAZNNT AN17U 9T N UITAUAINNAINTD

SIEAERITATS 5.1 ma?z%mmi:‘m'ﬁ\im?ﬂﬁﬁﬁmu‘imﬂmmiﬂ’@ﬂ'wﬁ@ﬂ 1 A5/ 6 waulaaanansely
aa L2 aa o a L2 .

Aanngilaauen Aatinlsavivla uunaniau vegillaelu echocardiography

laboratory

5.2 8nuuazitana echocardiography, Ussidiuainnisvn conference Taaianangel
L 4

ALNNAg 1 ASY 6 1AL

5.3 UsziRun19n echocardiography nﬂ“ffumau Direct observation procedural skill

(DOPS) Tneiananstfaeinatias 1 A5/ 6 1AL

5.4 AMUIUATINTTNN echocardiography Tuusazdutl > 250 A5

6. FLAUAINN FLFUANNNANNNTDN NI

ANNNI0AH EPA 984 | 6.1 Aasilaninannsnetatieassiu L2 dwsunisidendulilegsyaunisilneusy

wnneilszantiusie Taldu 2
20n wiayiull 6.2 fasiAnuaNnInet eIy AU L4 IeduganisinausulussAudut 2
7. Sununenguanis | dunusengdmiunanisdesiiv
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FU909n1g Useiiu

mnldinimnfanssn luEesthasduwnan 1 T feesunistszilinlug

EPA 3 NIN®ENISASIAAENITHIUNI LA

o Y

118

=
TIEHACLREA

T
Y

1. TBFa9NANTIN

NWLNITATIAAILNITAIUTI LA (cardiac catheterization)

v o

2. 4aANNUA LAY
1RaAIRINANTTN
(L3UN A0 UN ANTOUY

gtlag)

‘J’]EI@;‘:LEEIWII@Qﬁ@ﬂﬁN
2.1 nsvvinnnsinedsfusnemuiituslunn ARG 2
2.2 mmm?@lﬂmiﬁuBﬁﬂfmLL@:/M’%‘*@Q’ﬂﬂmmL‘W'm@mm@uﬂﬂﬂumiﬁqﬁmma
cardiac catheterization aaeAaUliFULEILAZTIAIN TSN EMEIN13Yn
WRnNIe
17Un
anudl : Pdindtlanuen Adtinlsaviala wadilaglu cardiac catheterization
laboratory
ftlae : Lﬁﬂmq%\uwil,l,iﬂﬁmﬁq 18 1 9178 adult congenital heart disease
seeiaTsaalaludinirasanunsosin cardiac catheterization I8 lududld 1
1. Diagnostic catheterization ANNI0YN right LLaZ left heart catheterization Ty
17m
- 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 #a hemodynamic data Julsalaidudauniudresu santanisudla
WA acute vasoreactivity testing 15y
fratihslzpvilaluininasanansnii cardiac catheterization Ialuguild 2 Idurinn
Taafingnaunlududl 1 saudennsutlana angiography l complex lesions Lazn13
yinsimansiientsinen e I
1. Congenital heart disease Fdutaunna 1 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 uaz Tsnlunga single ventricular heart
2. Acquired heart disease ‘ﬁsﬁusﬁ'@mﬁlmﬁm 114 coronary aneurysm in KD,
aortopathy
3. Interpretation W& hemodynamic data Tulsadudas i constrictive pericarditis,
restrictive cardiomyopathy, cardiac tamponade

4. PINFRNNNTENBNTSNE 1K balloon atrial septostomy, pericardial

@ 4 o Y ' 4 @ Y
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cardiocentesis, percutaneous pulmonic valvuloplasty
a1aNaTsRNANTUNIL Postoperative congenital heart disease Wiy TOF repair,
Shunt, Glenn operation, Fontan operation, Rastelli operation, arterial switch

operation

3. ANTINULUANNN

2 a4 &4 9
ATITAN INEITBN

3.1 mfmg”m\mqwﬁ (factual knowledge) Waz N19AALN (clinical skills)

3.2 INBENIUNARALAZIRNNIT (technical skills)

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

3.4 fnwemsinsiedeans uaTNYHEANNUS (communication and interpersonal
skills)

3.5 W)AUdE LanAR @mmiuLm@?ﬂﬁﬁuuﬁﬁ‘ﬁﬁw (Professional habits, attitudes,
moral and ethics)

3.6 M ANAANNANNTAN AT T netsaLies

3.7 m'w@ﬁ’] (Leadership)

4. TeNUUAAIU
dszauniand Ay
YINee ViAUAB

WEANITH

Y o a Adl 4 £% al
AITHZ NN LARAR Nandusaai

| 1
= o P

4.1 puiugudesinonisivinnswangiasfinivanisvininanis cardiac

catheterization Ns e liasy Tunauni9vin cardiac catheterization an WAz

lﬂl lﬂl ¥ 1 ldgl v U £ [ ‘ﬂl = %

Rewlanmunzan dotsd devinn nazunsndau nsguadnuilelininzunandam

paaAABANTINIiUNIsulaNani9ngIa

4.2 ingznsnsaleeldiAsesiioiugiu nenseanaieeljimnig n1svin cardiac

catheterization lunsmsaadiadtuazinegilaaiin (MALWINT 2) uaznisgua

o ¥ v a

Snwnnnazunandau (i)

4.3 yinznsdeans Wideyainalilauanudiugenaindian wsan vizedinases

wnlunsguadnen uaznistiugananaagilaeiininmumumszan (consent
= a o o v ¥ 1 =2 %

and assent) RaapauUNUAuusTLieuazginarasatnaunnzan saudalanag

1 ¥

NITATINBENYNADILATNIZAN

o a T a

4.4 WO ATNAUATARARTAFOATITNUNTIE HADIOTIN ATTITNUAZATIENLIIOUUIN

4.5 NMUUAANADINIT UNNTFEUFIBEULOY AN NUNULAZIAWAIENNT

AFUATARINANNS PaNITRIWARIRE R IasuAT AN AN

5. NN9IALAZNT

SIEAEITATS

AN lusEALANAINNTD

5.1 MadunmszndnansUfimeulagenansdasnatias 1 Afy/ 6 itau tasanansdly
patngUatuan aatinlsrtiala wagilaalu cardiac catheterization laboratory

5.2 anunazutlana cardiac catheterization UszLiinannnnevin conference lng

Ly 1 v zl/ A
211782ENUBE 1 AT/ 6 L1ABL
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5.3 1l3%11N13911 cardiac catheterization y)n4maw Direct observation procedural
skill (DOPS) Tnsiananssiaeingtins 1 ATY/ 6 LADU
5.4 Portfolio Han191ATIN139au1 cardiac catheterization wnneftlszartiu 171 >

25 59/, wnnehlszantiiu 9 2 > 35 Asa/l

6. FTALAINY
ANN1T0FNN EPA 194
wnneflszantinuse

LY
8an Weaz iUl

o dld =
SLAUANINANNTDNTH
6.1 flasilAnuannInatteesyiu L1 dudunisaendullegssduniilnauss
Tl 2

6.2 faadlAnNaNNsnatiaeasy Ay L3 iaduganisinausaluseatdud 2

7. TUNNARNENANNT

FU909n1g Useiiu

TunupenggniuNanisLseiiiy

mnldin1nfanssn wiFestaadunan 1T feesunisdszilinlug

s U [~ (% a a
EPA 4 msauasnugiheaianlsaalaluszazings

o Y

118

=
TIEATIREA

Y

1. TaFa9NANTIN

o L7 =3 o a a
nsguainegiaaanisaialaszazing

2. 4aN1UUA LAY
daaninUaInangsu
(U3UN @0UN ANl

ftlag)

¥

= A o a A N A =
TIERACLAUALNEINUNANTTHNNNATITNNABAIN

A o o ae o

2.1 ArnwazyineelunsdnisedRnvnnzan

2.2 A9923NNBANAILRBNINYNADILATNNITAN

2.3 'mLLmumimmmmqﬁ’mﬂﬁu‘ﬁmi@ﬂwﬁmu{}N@ Uszudin uazAnen

2.4 svusandeyaandszd® n1smsaienie nan1snsanIviesluEnisuazng

a . . o , 4 .

MIIRNLAEF] LU NWSIANT9RN (chest radiography; CXR), AaulAA e

(electrocardiography; ECG), m@m’mﬂgumﬁ@ummﬁ@ﬁﬁﬂ@

(echocardiography), landistmanialaasinla (cardiac computerized

tomography), AARAULNINANI lALAZ AR ALAEA (cardiovascular magnetic

resonance; CMR), N1sm39a@q1tiala (cardiac catheterization) Lﬁﬂﬁ\ma\mﬁgﬂu

Apnzvivnamnaestioymiaesyilos

2.5 ldiansuynauingnsiasmsnzasnluniasindulanieseatin naslinnsitade nnsld
% o Yo ] U o 1 =

81 PABAAUNNT NN e Hie Rt g NARIUATTIWYINN

o =K = 1 £% 1 dl £
2.6 tunnuasuidauethafuszuugnaesuasiaiiasdag lduuimiawinsgiuaina
al o o o dl o ¥ 1 d’j v £% £
2.7 Ayneelun139imnnnisianiu vandeted davinn Aazunsndaulunis e
4 4 v v y
anmuazRanlafivinzan faanauiunauniInga ulaualdatnagnaes uas
= L2 [~3 d‘ o o %’/ FZ 1 £ %
wisenglhelAninen RN 1 Iatnagnaaaminzas
UFUN
4 - o o =
an1uh : unungniau vegthelw Gng
gilae : Wnengsausiueniinie 18 I lusresAngd Nasdulsaialaviedilady

Tsaviqlannniew vive adult congenital heart disease
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daa1m: HANsemulun19FARNN195NE

3. AUITNULUANN 3.1 mmi’quwﬁ (factual knowledge) taz N19AANN (clinical skills)

F1ENT Aedag 3.2 INEENIanNAtALAZIAR0NIg (technical skills)

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

3.4 ¥inwenisRnsiededns uaTNYEedNNUS (communication and interpersonal
skills)

3.5 Weilde 1anAR ATUBITHUATATHITHUINATNTN (Professional habits, attitudes,
moral and ethics)

3.6 m'a‘v'v“wmmmg”mmmu’]imwm%ﬁw'aﬂ'm‘ir:*im"fim

3.7 STULLINIGININLAZNTATUATHG LN N

3.8 mfaxciﬁw (Leadership)

¥ ° v Y o a dl o v =
4. TeNUUARIY AN YINME 1anAR Nadusiesd
dszaunisnd Ang 4.1 pnuiugunenansgaanslsaviala NasiulsaidencuinUnfszasing
NNE NAWAR Anudeslw@n (ANANWIN 1)
WEANITN 4.2 ingznepdiinuaziingenisnsalagldiATesiaiugiu n1smeanig
2% a ome o o ldl 4 aa o o LAl =3 o
veelfumnng nmsvinimanishanidu lunismevadfiadauazinmngihedinlsaiala

F2ZANGR (NANWIN 2)

v
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43 ﬁnwx‘tuﬂﬁiﬁmﬁi@'ﬁfam‘immmmLL@xmiLﬂmu NNIAFNANNUSNIN N19LFUNS
somslufinfisanguadiion|detnelss@vanin medeansiudinpsaseesiin
4.4 TngRTALATIARARTIAFEAT INLNTET TANISITN A3HATUUAZATILNLIIIUI
TN
4.5 miﬁwummmﬁ@ﬁmﬂum?ﬁ‘ﬂuiﬂmmmm fﬂ-ﬁvmﬁ\‘iLLNuLLmLLm\mﬁ%mi
aF1auazimuIANg TR AwesetwraLieazaaNe
&Tf;@Fj’]\ﬁmﬁq‘lﬂwﬁﬂifzﬂ:ﬁﬂqﬁﬁmammmﬁﬁ“ﬂmimui’fuﬂﬁ 1
1. Congenital heart disease:

- Ductal dependent lesions '1;1{‘1 systemic circulation WA pulmonary circulation

- Congestive heart failure, cyanosis 79ND hypoxic spells, low cardiac output
syndrome
2. Acquired heart disease

- Cardiogenic shock

- Cardiac tamponade

- Arrhythmias 11U AV block, tachyarrhythmias e supraventricular tachycardia,
atrial flutter, atrial fibrillation, atrial tachycardia, junctional ectopic tachycardia,

ventricular tachycardia, ventricular fibrillation
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3. sinnnIsd aevinlA luszaying A

- Temporary transcutaneous and transvenous pacemaker placement and
setting adjustment

- Pericardiocentesis

- PALS
frathalsavilaludnidessnmnszaringaldludulld 2 WWunnnlsaiinanaanludu
21 sandenasiimanadudeufinanniy 1y Pulmonary hypertensive crisis, low
cardiac output HIWAUW LATNITLLWINWNNITGUA foried mmim@mgﬂwmumi

il ldirsasngenisineuaessiala iy ECMO

5. N2IALAZNIT 5.1 MadunmszndnansUfimeulagenansdatietias 1 PS1/ 6 wawluriasgniau
Uszifiunag visavegie/Ang A

5.2 Case-based discussion/ presentation 1szil1anN13911 conference,
presentation Ingananseiatiniiag 1 A%y 6 o

5.3 Mini CEX

6. 9xAUANN FLALANINANNNTONNIT
ANNNI0AN EPA 989 | 6.1 fasilannanunsnasneaassay L2 dwiuniaidendulletszdunisineusy
wnneflszantinusi Tdu @ 2

2en uiazdull 6.2 ARadAYINANNTNaENTorITAU L4 iaduganisinausnluseandud 2

7. fuunenguanis | dununengdmiunanisdsiiv

o a | o a 4 X A Y o a '
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@ 4 o Y ' 4 @ Y
nangasunnglseitinudosen MuNINYManslsnala nnd. suwszuangnd Je2




wuunasunsdsziiunisanlsiamnnsal (Case-based Discussion (CbD) Form)
EPA 1 : msauasnengiloalsanila
s U [ s a a
EPA 4 : msauasnendilemanlsanalalussesings

[ EPA 1: msguasnmgilalsanala (1 EPA 4 : msguasnengilaianlsaialaluszezing
Fo-UNANAUNNEUTERNIURBEDR. .. Fufitlssifiu pod......
datl O 314 (level 1-3) (] 1 2 (level 3-5) ANANTEFUTERU
giog e (e [ wdle @7g............ Y I T T 1 L 1Y L
Ussifiufi [ OPD/¥as treatment [ ARTGNAWIETSA....ooooooe. [ dasgnidusiasunndias
Ouatlag. . [ wagtlaelngs....ocooooeie, TR T
Brief ClINICAl SUMMAIY ..o e ettt ettt et et e ettt et et et ettt et et e e e e e e e enes
dsziiumu (Tasks) Milestones level (L1 - L5) Overall performance
Medical record L1 L2 L3 L4 LS
History & PE L1 L2 L3 L4 LS
U Satisfied
Clinical Interpretation & assessment L1 L2 L3 L4 L5
Cardiac investigation plan L1 L2 L3 L4 LS5
Management plan L1 L2 L3 L4 L5 [J Unsatisfied
Follow-up and future plan L1 L2 L3 L4 L5
Overall competency L1 L2 L3 L4 LS5
ATLUZULNNLAN
aadunnndilszating L1 sunsndfiimenuldnglinisasuantesenanstiatngingdn

Y
L2 mmWinﬂﬁu“ﬁmu”lﬁmmﬂ'lﬁmﬁLLu:ﬂJmmmaﬂ’

L4 amnsadfifauldies

agLduananseg sz L5 awnsnufiReuldies warasufidlszaunisaifesndy
U

L3 awnsnufiimeulfienefienansdiianudiavaeiiessenis

@ v
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wuuWasunsdsziliunisdunnszninenisujiReu (Mini-Clinical Evaluation Exercise Form)

EPA 1 : msauasnungdilialsanila
[ U [=3 s a a
EPA 4 : msauasnendilaianisanalalussesingi

[ EPA 1: msguasnmgilalsanala (1 EPA 4 : msguasnengilaianlsaialaluszezing
Fo-UNANAUNNEUTERNIURBEDR. .. Fufitlssifiu AT ...
dutl [ T 1 (level 1-3) (] 1 2 (level 3-5) ANANTEFUTERU
giog e (e [ wdle @7g............ Y I T T 1 L 1Y L
Ussifiufi [ OPD/¥as treatment [ ARTGNAWIETSA....ooooooe. [ dasgnidusiasunndias
Ouatlag. . [ wagtlaelngs....ocooooeie, TR T
Brief ClINICAl SUMMAIY ..o e ettt ettt et et e ettt et et et ettt et et e e e e e e e enes
dsziiumu (Tasks) Milestones level (L1 - L5) Overall performance
History L1 L2 L3 L4 L5
Physical examination L1 L2 L3 L4 L5 [ Satisfied
Diagnosis L1 L2 L3 L4 L5
[J Unsatisfied
Management L1 L2 L3 L4 L5
Overall competency L1 L2 L3 L4 LS5
ATLUZULNNLAN
aadunnndilszaing L1 awnsndfimenuldmalsinisasuanaesenanstaenelngda

L2 ansnsadfinuldieanialinistuusaesanansed

L4 ansnsndfiRenuldies

aaLduananseglsziiiv L5 ansnsndfiienuldies wazaeudifitszaunisaiieend
U

L3 annsadfiRenuldieinefionansdlfiaudeamiediofaenis
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o 4 ° 1 4 @
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wuunasunisUsziRuimanns (Direct Observation of Procedural Skills (DOPS) Form)
EPA 2 : iNBEN15A592913 A28 AR URENFENDUANDEY

- UNANAUNNELTEANTNUABEDO . .......cooooooreor Fuddssidu. ASI.....
dutl [ T 1 (level 1-3) (] 1 2 (level 3-5) ANANTEFUTERU
giog e (g [ wdle @1g............ Y I L T 1 L 1Y T
dsziiuyl [ OPD/va4 treatment  [] ARUMAWIETSA i, [ vasgnidusiasunngiog
Unagtlagh s [ wagtlae@ngs. ..o, AU 98U
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 g 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
o ] A. a
ANBLUSUILANNLAN
(=3 o o v a e v v o ' gy
agduLwnglszanting L1 mmmﬂ{]um’]uimmﬂlmmimu@m’am’]miﬂ@ﬂ’]ﬂﬂ@fﬂm
L2 awnsnufiReulfiesnelinistuuzaesnanse
L3 awnsndfiReuliednefianansdlianudiavaailesanis
L4 awnsnufiReuldias
I xy a PN % vl ey .
AeLduaIasaNUsELNY L5 mmmﬂ{]ummﬂmﬂa meauwuﬂ3mumimuﬂﬂﬂm
[ > v o
AVBLTULATMRUIN s
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wuunasunisisziiusinanis (Direct Observation of Procedural Skills (DOPS) Form)

EPA 3 : iN®¥EN19ASIAAIUNI LA

FR-UNANAUNNELTEANTNUABEDO ..o Tuddssidu. ASI......
il [ 3 1 (level 1-3) (1 1l 2 (level 3-5) AANTARUTELRU. oo
giog e [ ane [ wdle @7g............ Y IO L T 1 L 1Y T

(0= 1o [ Tofoz= 1 {a T o] fo o= Te (U] PSSP PPUSRRRN

Usziiium [] cardiac Cath Lab ~ [] @U e S¥U.coivriiicce

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

AU UNLANLAN
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