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I. Cardiovascular Structure, Development, and Function
A. Structure
1. WRAMEIMAMTAS

- Januidrunsiniamaniuad systemic veins, systemic arteries, left recurrent laryngeal
nerve, coronary arteries, pulmonary arteries, bronchial arteries, pulmonary veins, cardiac chambers,
segmental anatomy, semilunar valves, ventricular arterial connections, infundibula
2. Jamuinaemans

- Hauiduwanisiniamaaived cardiac myocytes: myofibrils, contractile proteins,
transverse tubular system, sarcoplasmic reticulum, intercalated disc, nucleus and perinuclear region,
mitochondria, glycogen i’;&lﬁ’:dmiﬁwmmﬂm peripheral vasculature
B. Development, including embryology

. ﬁmmjﬁmﬁumiw%tylﬁuim wazwammMInalunazUnd uaziiaUndvas 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 cordis, 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

. 1MlamIvinauaed isolated cardiac myocytes Wa¥ papillary muscle

- 1lanszuauniaifia abnormal cell migration AivilWiAa congenital heart defects #19¢)

- 1lanszuaun1aifia abnormal hemodynamics Aivinl#ifia congenital heart defects 619

. L?TﬂﬁlmimUqumim’%zylﬁﬂ@l LRSWAIWINNTUBIRALD Laznaaalian
C. Physiology
1. Embryo and Fetus
. Liﬂlﬁl‘f?u@lauﬂ’ﬁﬁ]%zy@ﬂkl LATNAWINNTVEIRAlY UazraaAlRan UNLINUBY ductus arteriosus,
foramen ovale, ductus venous and aortic isthmus 1%5:%%0“{175%%};1%%55
« wihlamarinauzas right ventricular uaz left ventricular outputs Tusznitanianagluasad distribution
989 cardiac output luWala LaznaoaEanInUng uazfinung (eg, pulmonary, coronary, central
nervous system, peripheral vascular beds, placenta)
. istructural W8 functional characteristics madﬁﬂﬂui:ﬂ’hdﬂﬁﬂa%l;luﬂiiﬁ (eg, cardiac reserve,
integrated reserve, baroreceptor influences, chemoreceptor influences, ventricular cross talk, role of
pericardium, integrated effects)
« i lamsdssiliumsvinauuesinla uaznasalien lus:mmamsna%ﬂumiﬁ vanUnd uasfieUnd
. iﬂﬂiLﬂﬁﬂuLLﬂadmaa pulmonary L&z systemic vascular resistances
. E”miﬁwmmﬂaﬁwu autonomic nervous system Iui:%iﬂwniﬂagﬂuﬂiiﬁ

2. Postnatal circulation
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- Whlagd3Ainenluguved heart rate, preload effects, afterload effects, contractility LLas cardiac output
« 3 postnatal changes 984 pulmonary Waz systemic circulations AnEAIUANMNLALITaITY congenital
defects (eg, left to right shunts, hypoxemia, obstructive lesions)

. W leEdTInenlusIuued interaction 1iN9 contractile Wz regulatory protein IWANI¥IN1UVB
sarcomere UNLNNUBY calcium ion NIYLIKNIT excitation contraction coupling AANANNFNNBTIZAI4
length tension ¥anNN13ad ventricular function curves ﬂ’n&lﬁ’]ﬁmﬂlm AV 02 difference UNUINVBI
neural, humoral adrenergic, cholinergic factors §aa thyroid, natriuretic peptides, baroreceptors,
chemoreceptors, was luszuulnaioulaiia

- WnlassTinenlusiuwed receptor function, secondary messengers (cyclic AMP, IP3) Lz NRJINNIT
AOUFWIGAD 81 blood gases, pH

. ﬁmmjﬁmﬁumimﬁﬂuLLﬂaaiui:ﬁu molecular Tuudas cardiac cycle

. 1w lanawas ventricular volume overload was aNuLUagwLUasv89 inotropic state ¢i8 systolic function
- wWnlanavad ventricular hypertrophy lLazchamber morphology (eg, interventricular septal shape) 68
diastolic function

« W laUNLIMed pericardium ¢ia diastolic function

. Wnlanszuiumaiia paradoxical pulse

. ﬁmmjtﬁmﬁ'umimﬁﬂuLLiJaa myocardial metabolism ¢3¢

- 1WhlanszuIums aerobic myocardial metabolism

. Wlaunumaed hormonal, hypoxemia, ischemia 68 myocardial metabolism

« 1"lanan autoregulation va4 regional blood flow

. flmmjlﬁmﬁ'uu"nm"nmm neural W&z humoral factors, inflammatory mediators, endothelium @8
regional blood flow aaaaaRAMNLANGN LkldAaz I

« WnlanszuIumMIUTUAI84 coronary circulation UMLBBNANAINEY LAZUMLAA hypoxemia

. iﬂﬁﬂmiﬁﬂu’am myocardial oxygen consumption Lﬁa“/li”mﬂ'ﬂ coronary blood flow LR oxygen
saturation

. whlaunumaes pH, PO2, PCO2, autoregulation ¢i8 coronary, pulmonary Wag cerebral circulation

« W RUNLINANURUNKTIZTAINS general circulation, heart WAz cerebral circulation

« W launuIMad endothelium dia pulmonary circulation

. iU“nmmlm asphyxia ﬁﬁ@ia circulatory functions Tmmww:amaﬁ'a heart, brain, kidneys L8 lung

. ﬁmmjtﬁmﬁ'uuwmmm renal blood flow ¢i@ renal function a2 body fluid

« W lauNLIMBY renin angiotensin aldosterone system slm,mim‘uqu circulation

- AU mauENRUE Iz renal blood flow iU blood flow lua3uazug

. ﬁmmjtﬁmﬁ'umimﬁﬂuLLiJaa skeletal muscle blood flow TzaaNRAINTEY

whlamsdszfiunsiasuudad resistance li pulmonary vascular bed

« IWANNIAWIT pulmonary UAZ systemic vascular resistance 91N hemodynamic data

ﬁﬂ&l’]iﬂ'ﬂﬂﬂ'ﬂﬁ]"ﬂEJ'YILﬂﬂ’l‘llﬂ\‘mﬂﬂ"lﬂﬂaU‘LLLL‘L]EN"IJQG pulmonary vascular tone

A [ a . . A a .
« Janwgnannistasuiias myocardial uaz vascular gene expression Lad hemodynamic loads

iﬂﬁﬂmﬂﬂﬁﬂuuﬂm contractile state 138 myocardial dilatation W&z hypertrophy

3M3Lasuuilal tissue oxygen uptake Lilail impaired perfusion
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v A o . , . da & [
. Eﬂ’ﬁL'ﬂaﬂuLLﬂad%u’mﬂ’]iﬂN’]uﬂlm sarcolemma L8z sarcoplasmic reticulum Mnauluudazie
. imil,ﬂﬁﬂuuﬂad contractility Liai acidemia W82 hypoxemia

S 4 . .

« ;unsnvandaveitnetasnunisiaswiiasuad myocardial oxygen supply demand ratio
« 315019 A a gradient lumsdsziluszuunaisulafia
D. Conduction system, including electrophysiology

1. Developmental aspects

o ) da & (o

« RANINUANANNLLRLMULAIVAY conduction system“nmmusluum:m

2. Anatomic features and electrophysiologic characteristics

a o A a A . Ao o go . . .
. ummgmmﬂumimaﬂuLLiJawm conduction system NRUNBINY major cardiac anomalies
« fianwinsanumednia §353M1U84 conduction system 13NUNG uazialn
. Whlaununweudas ion channels lu myocardial tissue, cardiac automaticity, myocardial cell action

potential anaaawnItUaswLLaILail metabolic abnormalities (eg, potassium, calcium, magnesium)

Il. Clinical Evaluation of the Cardiovascular System

A. Normal findings
1. Rate and rhythm

. ﬁmmjtﬁmﬁ'u heart rate idapuudasllauds mazena g uazen
2. Perfusion

« JTeanuddyued pulse amplitude fuandnsiuluudas extremities

v A a . & A a a a
1 19&353N 81189 jugular venous pulse N9NUNG uazRaUnd

ﬁmmjﬁmﬁuﬁa%‘ﬂﬁﬁwa@iamiﬂinﬁu perfusion (eg, temperature, capillary refilling, color)
3. Blood pressure

. ﬁmmjtﬁmﬁ'u blood pressure Muasuutasldauis aazenag

« 39125774 blood pressure AABAI artifacts fianareaaanaan

4. Murmurs, sounds, clicks

. E”?ffﬂ normal Wag abnormal heart sounds

¥ . .
3N functional ("innocent") murmur
@ o . ) = A a X A o : A A

- wWhlananwed cardiac auscultation aaaaanmMsUasuLlaiNiiaduilatlfauvin w38l heart rate
wasuly
B. Abnormal findings

1. Blood pressure
. Wnlanszuiumaiia paradoxical pulse

2. Respiratory pattern

v o A . . .
* IANURIAY VDI abnormal respiratory patterns (eg, tachypnea, hyperpnea, stridor, grunting,
retractions, wheezing)

3. Position
« FINTOLUANANTATIINFNNUSAL cardiac LAz body position

4. Heaves, thrills, sounds, murmurs, and clicks

® 6



6 o I 6 o U
inHAANgAINISHNausIUNNg S50
iaAdasuansanuianuimigluvnisisznavdmBnaznssa
ananszadaslsanale

s’nﬁnmé’ﬂqmﬂmﬂsi‘uﬁaﬂs:mﬁv('nﬂ

. - , , o .
. W lanszuaumstiia thrills, ventricular heaves, murmur @88a3AWNTTLURYBULLUAIVEY cardiac
murmurs NFUWKENU body position, respiration
- Whlaanud Ay localization waz transmission V84 cardiac murmurs

« 1/3213% extracardiac bruits 'l&"

wlaaudAgyues friction rubs

« 390 murmurs T%a614 9, clicks, ARAAIN cardiac sounds
5. Signs of pulmonary and systemic venous congestion

« 39NINIUTAIVBY pulmonary LA systemic venous congestion
6. Hepatic involvement

- dszifinnudAnues hepatic position |6
7. Edema

- Yszmilinuaudfye9 edema o

8. Skin manifestations

Liﬂlﬁlﬂ’ﬂ&lé’]ﬁtﬂﬂﬂd jaundice, rash, telangiectasia, embolic phenomena 1%@1"1]1 alsanala

lll. Basic Principles of Pharmacology
1. The pharmacologic basis for the therapy of cardiovascular disease
. Wnlanan pharmacodynamics LLaZ pharmacokinetics @a8aaak maternal fetal pharmacodynamics
LA pharmacokinetics
- 1lanan clinical trials maamuifumaumiﬁmsmﬂfmimﬂuu%wﬁ
2. Inotropic drugs

2.1 Digitalis

2.2 Dobutamine

2.3 Epinephrine

2.4 Dopamine

2.5 Isoproterenol

2.6 Phosphodiesterase inhibitors
3. Vasodilators

3.1 Nitroprusside

3.2 Nitrates

3.3 Inhaled nitric oxide

3.4 Calcium channel antagonists

3.5 Angiotensin converting enzyme inhibitors

3.6 Beta 2 agonists

3.7 Prostacyclin

3.8 Angiotensin receptor blockers

3.9 Vasoactive drugs
4. Diuretics

4.1 Loop diuretics

oYL}
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4.2 Thiazides
4.3 Potassium sparing drugs
5. Beta receptor blocking drugs
6. Antiarrhythmic drugs
6.1 Class I-IV Antiarrhythmic drugs
6.2 Adenosine
7. Ductal agents
7.1 Prostaglandins
7.2 Indomethacin
7.3 Ibuprofen
8. Lipid lowering drugs
8.1 Bile acid sequestrants
8.2 Inhibitors of liver lipid production
8.3 HMG CoA reductase inhibitors
9. Sedatives and analgesics
9.1 Barbiturates
9.2 Diazepam
9.3 Midazolam
9.4 Morphine
9.5 Meperidine
9.6 Fentanyl
9.7 Psychotropic drugs
9.8 Chloral hydrate
10. Local anesthetics Lidocaine
11. Anticholinergic drugs
12. Neuromuscular blocking agents
13. Inhalation anesthetics
14. Complications of anesthesia, including malignant hyperthermia

15. Antireflux drugs

IV. Clinical Respiratory Physiology

1. Structure

« 1J9210% hemodynamic responses §a pulmonary vasodilators WAy maasuudaives pulmonary
vascular resistance 'l¢

« $WANITNUVBY upper UAZ large airway obstruction davzuulnaiioulafia

. iwaﬂi:‘ﬂ‘umm cardiomegaly LLaz pulmonary vasculature ¢ia small L8z large airway

. j%’ﬂwm%amwﬁl,ﬁ@slu small airway ua alveoli ilafilsauasszuulnadouladia

2. Ventilation

« [WNIANNFNNUT pressure volume
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- wWhlanavas FiO2 de nitrogen clearance, regional blood flow, LLas arterial blood gas tensions

. W laanuauNusua lung inflation waz deflation iU cardiovascular performance NnaluanzNUné

wazHalng

« Wnlaanuaunused lsaszuulnaioulaia AU lung volume, tidal volume, WAz frequency UB9IMNS

wela
3. Ventilation perfusion relationships
3.1 Oxygen

Y = o A A v o . ' .
i latstladpineItasnuns transfer oxygen 31N airway § arterial blood

va o A 4 v
. E'ﬂﬁ]ﬁ]ﬂVILﬂU’J‘HE’]\‘iﬂ‘Uﬂ’ﬁazﬂ’m“MN oxygen

) = o A 4 £y [ T
i latstladpfineatasny oxygen hemoglobin linkage

M laauLan@193E1319 adult AU fetal hemoglobin

11112 oxyhemoglobin dissociation curve
o o A A £y o
+ 3iTpnATRINUNNTAa oxygen supply
« Januszyndnanma ventilation perfusion i lun1stszifiugtholsaszuulnaisulafia
« EWINFIUIT oxygen delivery § tissues
3.2 Acid base status
+ 33N acid base abnormalities &11%6) LAZULWINNIUT [
3.3 Blood tissue gas exchange

. [ lanaus ischemia, pH, hypoxemia, hypercarbia fida 02 uaz CO2 exchange

. Ly . .
FIasuudasniialiniy blood gas tensions Wag pH 1w hypoxic spell

' (a X o . . . . ' .
. imil,ﬂﬁﬂuuﬂmﬁmmuﬂu ventilatory function and tissue metabolism Liaihypoxemia

4. Mechanics of breathing

o A a ) . . .
- Whlaanuddoundadn19a33Inenvas chest wall abnormality, dynamic compression of airways

v A A a L o . . A a a .
« anaaonulasiitnaluny caloric consumption Liaiinmstauuniay respiratory effort

5. Respiratory physiology at altitude

o A , , . da X A a . .
. Emil,ﬂaﬂuuﬂad oxygen delivery 8¢ cardiovascular function Nin@U® LUBN exposure @8 high

altitude

, o o I L .
. imil,ﬂﬁﬂuuﬂad oxygen hemoglobin dissociation curve Anaw el exposure @8 high altitude

6. Effects, mechanical ventilation, CV performance
v . . . d‘d 1 .
* JNRTBY mechanical ventilation NU§8 cardiovascular performance

- Whlanavas PEEP 7fidie cardiac output, right and left ventricular function

o a o . . . Q u 6 1 . . et .
« M lanannsls mechanical ventilation LLAANVURUNUDIZHINN mode of ventilation NU cardiac

output

V. Principles of Laboratory Assessment
1. Electrocardiography
2. Monitoring

2.1 Ambulatory electrocardiography

2.2 Pulse oximetry
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2.3 Other monitoring techniques
3. Imaging
3.1 X ray studies of the chest
3.2 Angiography
3.3 Echocardiography/Doppler methods (include fetal)

3.4 Cardiac catheterization

3.5 Other imaging techniques:- Computed tomography (CT scan) of the chest, Magnetic

resonance imaging (MRI) of the heart, Positron emission tomography, Radionuclide methods

4. Biochemical evaluation
4.1 Erythrocyte indices
4.2 Arterial blood gases and pH
4.3 Cardiac injury profiles
5. Exercise testing
6. Electrophysiologic assessment
7. Tilt table testing
8. Interventional cardiology
8.1 Angioplasty
8.2 Balloon valvuloplasty
8.3 Balloon/blade atrioseptostomy
8.4 Occlusion techniques

8.5 Stent placement

VI. Left to Right Shunts

1. Atrial septal defect

2. Atrioventricular septal defect
3. Ventricular septal defect

4. Patent ductus arteriosus

5. Coronary arteriovenous fistula

6. Aortopulmonary window

VII. Obstructive Right and Left Heart Lesions

1. Pulmonary artery stenosis

. 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

. Aortic stenosis (subvalvar, valvar, supravalvar)

0 N o o A~ W N

. Aortic regurgitation

o&
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9.

Coarctation of the aorta

10. Interruption of the aortic arch

11. Hypoplastic left heart syndrome

VIIIl. Abnormalities of the Great Arteries

1.

o o0 A WO N

D-Transposition of the great arteries

. L-Transposition of the great arteries
. Double outlet right ventricle

. Univentricular heart

. Truncus arteriosus

. Vascular rings and slings

IX. Systemic Venous, Left sided Venous Inflow, and Situs Abnormalities

1.

© 00 N O O b~ W DN

N N N G U G
0 N O o b~ W N -~ O

Left superior vena cava

. Absent hepatic portion of inferior vena cava

. Azygous continuations

. Tricuspid atresia

. Tricuspid stenosis

. Tricuspid insufficiency/regurgitation

. Ebstein anomaly of the tricuspid valve

. Partial anomalous pulmonary venous connections

. Total anomalous pulmonary venous connection

. Cor triatriatum

. Pulmonary venous stenosis/atresia

. Mitral stenosis

. Mitral insufficiency/regurgitation

. Mitral valve prolapse

. Situs abnormality, including heterotaxy syndrome

. Congenital malformations of the coronary circulation
. Ectopia

. Developmental abnormalities of the myocardium

X. Special Problems of the Fetus

1.

2.
3.

Detection of heart disease in utero
1.1. Recognition

1.2. Counseling

Arrhythmias in the fetus

Fetal effects of maternal drug ingestion

o))
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XI. Special Problems of the Newborn Infant
1. Asphyxia m%'wmlad birth asphyxia ¢ cardiac performance fNTYTELA Y LLaﬂﬁmi@LLaﬂﬂiﬂ
, Ada . - . v
LARIWNA transient myocardial ischemia @
2. Persistent pulmonary hypertension \1lanavas vasoactive drugs e systemic L8 pulmonary
circulation LLaz Namaﬂmﬁﬁnsmmiaﬁﬂa ﬁ’m’]iﬂ’)’]\‘iLLNuﬂ’]i(Z]LLa“/I"IiﬂL%EhﬁVLﬁ
3. Abnormal thyroid function icardiovascular manifestation lulyavasdau thyroid NIUANANLEY LAz
1%1]’]5(71’]55‘1&’5’1{1(9%@1555
4. Infant of a diabetic mother j’cardiovascular manifestation 14 Infant of a diabetic mother E”mi@‘i%'ﬁu
g o A e
lamandt wazaunsalinisguanisninanild
5. Systemic hypertension j’mm@;@h\‘l 984 systemic hypertension lumsnusniia uazanansalinig
quainm e
6. Metabolic abnormality (eg, calcium, glucose) m%’ﬁqfﬂ cardiovascular manifestations 1%n11¢A% metabolic

abnormalities LLaﬂﬁmi@LLa%ﬂwﬂﬁ

XIl. Arrhythmias (Note: include recognition in fetus)
1. General characteristics/concept E” TN NIUIWMIAG  Arrhythmia  waz  differential
. . . o g: d‘ v [l v )
diagnosis 289 Arrhythmia aaaqaun1sgua snw 1enlden uazlalden 1w vagal maneuver;
esophageal, external, and intracardiac pacing; cardioversion TNARANMT FaLITVINTHN
Ablative/surgical procedure uIndssiinlwnsoiia palpitations, cardiac arrest, sudden death
v
4
2. ¥msifiaan 3 9N nEUIwNEAe @mamﬂﬁmmua%’nm arrhythmia taniile
2.1 Supraventricular arrhythmia
2.2 Ventricular arrhythmias
2.3 Atrioventricular block
2.4 Ectopy
2.5 Accessory AV connection and pre excitation syndrome

2.6 Specific situation:- Long QT syndrome L&z channel abnormality 5%6] Sinus node dysfunction,

XIll. Disorders of the Myocardium, Pericardium, Endocardium, Blood Vessels

1. Cardiomyopathy (dilated, hypertrophic, restrictive)

2. Collagen vascular disease:- vasculitis, SLE, rheumatoid arthritis, dermatomyositis, polyarteritis,
periarteritis, scleroderma

3. Rheumatic fever

4. Pericardial disorders

5. Cardiovascular trauma

XIV. Genetic Disorders and Syndromes of the Cardiovascular System
1. Dyslipoproteinemias

2. Storage diseases

oYy
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3. Neuromuscular diseases:- Duchenne,Becker, Emery Dreifuss, limb girdle, fascioscapulohumeral,
myotonic

4. Other heritable cardiovascular diseases:- Marfan syndrome, Contractural arachnodactyly, Ehlers
Danlos syndrome, Hereditary hemorrhagic telangiectasia (Osler Rendu Weber syndrome), Cutis laxa,
Mitochondrial/metabolic diseases, Cytogenetic abnormalities

5. Genetic etiology of congenital heart disease:- Noonan syndrome, Holt Oram syndrome, Leopard
syndrome, thrombocytopenia absent radii syndrome, Kartagener (dysmotile cilia) syndrome,
chondroectodermal dysplasia, Ellis van Creveld syndrome, Wiliams syndrome, Rubenstein Taybi
syndrome, Alagille syndrome, DiGeorge syndrome

6. [ laANNENNUTTZWIN4 parathyroid gland, thymus, congenital heart defect, W& neural crest

7. irecurrence risk 14n15LAa common congenital cardiac anomaly Lﬁa Wa wail we ﬁﬁmﬂﬂ@ﬂu%ﬁa
ilsaiiane

8. fﬁugmmﬂﬁﬂ visceral situs

9. j’ cardiovascular manifestation +413A€849 branchial arch derived field defects (eg, Pierre Robin,
CHARGE, DiGeorge, velocardiofacial, Goldenhar)

10. iﬁTﬂ genetic markers, abnormal protein LLa:mid’mﬂaﬂﬂNﬁuqﬂﬁu Tulsa familial hypertrophic
cardiomyopathy, supravalvar aortic stenosis

11. LLﬂﬂmidm"na@mdﬁugﬂﬁumm congenital heart disease WUU sporadic occurrence NuU autosomal
dominant inheritance with reduced penetrance ¢

12. E” cardiovascular manifestation 1% Barth syndrome

13. j’ cardiovascular manifestation LLae pathophysiology U843 cardiovascular disease lu thalassemia
syndrome A8aAIRENNIARNIQUATIIN |6

14. 3 cardiovascular manifestation 330 genetic markers, abnormal protein WAZNIENINDANNWUTNTIN
284150 Tuberous sclerosis (ﬂaamummmlﬁ’mi(ﬂua%ﬂwﬂ cardiovascular disease %l3A Tuberous
sclerosis, familial atrial myxoma 'l¢/

15. W43 184 Genetic screening

XV. Special Problems

1. Cardiovascular problems of athletes

. Cardiovascular effects of drug abuse
. Syncope

. Systemic hypertension

. Pulmonary hypertension

. Prevention of coronary artery disease
. Low perfusion (shock)

. Congestive heart failure

© 0O N O o b~ W DN

. Perioperative cardiopulmonary complications
10. Cardiac tumors

11. Prosthetic valves
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12. Embolic and clotting problems

13. Cyanosis

14. Infectious causes of cardiovascular disease
14.1 Endocarditis
14.2 Myocarditis
14.3 Pericarditis
14.4 Kawasaki syndrome
14.5 HIV/AIDS
14.6 Rubella
14.7 Other viruses (eg, cytomegalovirus)

15. Special Problems of Adolescents and Young Adults
15.1 Pulmonary vascular obstructive disease
15.2 Pregnancy
15.3 Chest pain

16. Dietary issues

17. Transplantation
17.1 Heart
17.2 Lung and heart lung

18. Cardiopulmonary resuscitation

19. CNS complications of cardiovascular disease

XVI. Research and Ethical Issues

N

. Summarization of data

. Measures of effect

. Testing for differences between groups
. Graphic display of data

. Testing for trends

. Analysis of survival data

. Data analysis

. Study design

© 00 N O O b~ W DN

. Ethical considerations

Ploy



6 o I 6 o U
inHAANgAINISHNausIUNNg S50
iaAdasuansanuianuimigluvnisisznavdmBnaznssa
ananszadaslsanale

s’nﬁnmé’ﬂqmﬂmﬂsi‘uﬁaﬂs:mﬁv('nﬂ

MAN®INT &
8aIDYANNELNI9LNAKA (Technical Skills)
v, & = A = & o a
dasansflnavsuiaduunndianzniemaininingmaailiaiala aaslianumuinlunis
o @ ' Pry aa o A o X = & o A .
nazfhrRanmIdg g ieanifaasniesguainmiihodn nainszluneillie (manual skil) uaz

o (%

msldiadesdadn 9 Tun1303793adbuazguainm (technical procedures) UAZNNIATIANTI
#a3UjIid@n"7 (laboratory skills) Gt

1. emaanlniialaUnd wasfiaunfveadnieng glenndas

2. lWn3Thaae Temporary pacemaker "L@ﬁ”gﬂd’m uazildszawmsnirindluanias

3. IWn93%iaae uaz/m3a SN d8nIvin Pericardiocentesis "L@ﬁ”gﬂd’m uazildszawmInirindluanias
4. Wn33flasiuday Transthoracic echocardiogram ldnndas uazfiszannisalyinlitasnd 500 1a
5. W lARaNNT WaslAssIuYin Transesophageal echocardiogram

6. lWn13ifladben cardiac catheterization legndas wazlidszanmanivilivasndy 100 1o Tudwau
ifuwmsvindraawesliasnii 50 e

7. lWm33ns1é18n13%i1 Balloon atrial septostomy "L@ﬁ”gﬂd’m uaziidszanmInirindioaulas

8. 1 lananms uazaetisyin Interventional cardiac catherization % léiuA Coil occlusion, Balloon

valvuloplasty
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