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Medical Management of
Congestive Heart Failure

«—™√–  ®“¡®ÿ√’√—°…å

14

¿“«–À—«„®«“¬À√◊Õ≈â¡‡À≈«  (congestive heart

failure) À¡“¬∂÷ß ¿“«–∑’ËÀ—«„®‰¡à “¡“√∂∑”ß“π Ÿ∫©’¥

‚≈À‘µ (cardiac output) „ÀâæÕ‡æ’¬ß°—∫§«“¡µâÕß°“√

¢Õß√à“ß°“¬ (metabolic requirement) ∑—Èß„π¿“«–ª°µ‘

·≈–ÕÕ°°”≈—ß°“¬ ·¡â®–Õ“»—¬°≈‰°∑¥·∑πµà“ßÊ ¢Õß

√à“ß°“¬(compensatory mechanisms) ™à«¬ªÑÕß°—π

¿“«–π’È ·≈–„π∑“ßªØ‘∫—µ‘ √«¡∂÷ß°“√‰¥â√—∫°“√√—°…“∑’Ë

‡À¡“– ¡·≈â«¥â«¬1,2

¿“«– intractable heart failure À¡“¬∂÷ß ¿“«–

∑’ËºŸâªÉ«¬¬—ß§ß¡’Õ“°“√·≈–Õ“°“√· ¥ß¢ÕßÀ—«„®«“¬

Õ¬Ÿà∑—ÈßÊ ∑’Ë‰¥â√—∫°“√√—°…“Õ¬à“ß‡µÁ¡∑’Ë·≈â« (adequate

therapy)1,2

∑“√°∑’Ë§≈Õ¥°àÕπ°”Àπ¥ ¡’ myocardial fibers

πâÕ¬ ·≈–¡’ connective tissue ¡“°°«à“‡¥Á°§≈Õ¥§√∫

°”Àπ¥®÷ß∑πµàÕ¿“«– stress µà“ßÊ‰¥âπâÕ¬°«à“ πÕ°®“°

π’È√–∫∫ª√– “∑ adrenergic ¬—ß‡®√‘≠‰¥â‰¡à‡µÁ¡∑’Ë ®÷ß‡°‘¥

¿“«–À—«„®«“¬‰¥âßà“¬°«à“‡¥Á°§≈Õ¥§√∫°”Àπ¥ À√◊Õ‡¥Á°

‚µ3  ¥—ßπ—Èπ „π‡¥Á°∑“√°®÷ßµâÕß√–«—ß „Àâ°“√¥Ÿ·≈√—°…“

‡ªìπÕ¬à“ß¥’·≈–„°≈â™‘¥ ‚¥¬‡©æ“–„π∑“√°∑’Ë§≈Õ¥°àÕπ

°”Àπ¥ ·≈–∑’Ë ”§—≠¿“«–À—«„®«“¬µâÕß·¬°®“°¿“«–

°“√‰À≈‡«’¬π‚≈À‘µ≈â¡‡À≈«®“° “‡ÀµÿÕ◊Ëπ∑’Ë¡‘‰¥â‡°‘¥®“°

°“√∑”ß“πº‘¥ª°µ‘¢ÕßÀ—«„®¥â«¬

 “‡Àµÿ1,2,4-6

 “‡Àµÿ¢Õß°“√‡°‘¥¿“«–À—«„®«“¬„π‡¥Á°¡’¡“°

¡“¬ ¡’∑—Èß™π‘¥∑’Ë‡ªìπ§«“¡æ‘°“√·µà°”‡π‘¥∑’Ë‡°‘¥¿“¬

À≈—ß§≈Õ¥ √«¡∑—Èßªí≠À“∑’Ë‡°‘¥®“°°“√µ—Èß§√√¿å √–À«à“ß

§≈Õ¥ ·≈–À≈—ß§≈Õ¥ ¿“«–À—«„®«“¬Õ“®‡ªìπº≈¢Õß

mechanical defect ®“°§«“¡æ‘°“√¢ÕßÀ—«„®·µà°”‡π‘¥

(congenital heart disease) À√◊Õ‡°‘¥¿“¬À≈—ß®“° ‘Ëß

·«¥≈âÕ¡ ‰¥â·°à perinatal asphyxia ·≈– intrauterine

infection ∑”„Àâ‡°‘¥ excessive workload À√◊Õ‡ªìπº≈

®“°§«“¡º‘¥ª°µ‘¢Õß°≈â“¡‡π◊ÈÕÀ—«„® (myocardial fac-

tor)  À√◊ÕÕ“®‡°‘¥®“°∑—Èß Õß “‡Àµÿ√à«¡°—π (mechanical

·≈– myocardial factors)  “‡Àµÿ¢Õß°“√‡°‘¥ ¿“«–

À—«„®«“¬„π‡¥Á°Õ“®·∫àß‡ªìπ°≈ÿà¡µà“ßÊ ‰¥â ¥—ßπ’È

1. §«“¡æ‘°“√·µà°”‡π‘¥  (Congenital  heart

disease) ‰¥â·°à

- Ventricular septal defect (VSD)

- Patent ductus arteriosus (PDA)

- A-V septal defect À√◊Õ endocardial

cushion defect (ECD)

- Transposition of the great artery (TGA)

œ≈œ

2. §«“¡º‘¥ª°µ‘¢Õß°≈â“¡‡π◊ÈÕÀ—«„® ´÷Ëß·∫àß‰¥â
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‡ªìπ

°. Primary myocardial disease ‰¥â·°à

- Idiopathic dilated cardiomyopathy

- Endocardial disease type ‡™àπ En-

docardial fibroelastosis (EFE) ‡ªìπµâπ

¢. Secondary cardiomyopathy ‰¥â·°à

- Beriberi

- Glycogen storage disease œ≈œ

3. °“√Õ—°‡ ∫À√◊Õµ‘¥‡™◊ÈÕ ‰¥â·°à

- Rheumatic heart disease

- Infective endocarditis

- Myocarditis œ≈œ

4. Severe hypoxia ®“¥ “‡Àµÿµà“ßÊ ‰¥â·°à

- severe birth asphyxia

- chronic respiratory obstruction ‡™àπ

COPD

5.  “‡ÀµÿÕ◊ËπÊ ‰¥â·°à ¿“«– severe anemia,

hypertension, vasculitis (Kawasakiûs disease), mu-

copolysaccharide disease À√◊Õ‡ªìπº≈®“°°“√„Àâ

‡≈◊Õ¥À√◊Õ “√πÈ”∑“ßÀ≈Õ¥‡≈◊Õ¥®”π«π¡“°Õ¬à“ß√«¥‡√Á«

‡ªìπµâπ

Adaptive À√◊Õ compensatory mechanisms
„π¿“«–À—«„®«“¬2,4,7-10

‡¡◊ËÕ‡°‘¥¿“«–À—«„®«“¬√à“ß°“¬æ¬“¬“¡ª√—∫µ—«

‚¥¬„™â°≈‰°∑¥·∑πÀ≈“¬ª√–°“√™à«¬‡æ◊ËÕ„Àâ¡’¿“«–

À—«„®«“¬πâÕ¬≈ß ‰¥â·°à

1. √–∫∫ª√– “∑Õ—µ‚π¡—µ‘ ¡’°“√‡æ‘Ë¡°“√∑”ß“π

¢Õß√–∫∫ª√– “∑sympathetic ¡“°¢÷Èπ∑”„Àâ¡’°“√‡æ‘Ë¡

¢Õß norepinephrine, angiotensin II, vasopressin,

endothelin-1, neuropeptide Y ·≈– tumor necrosis

factor „πæ≈“ ¡“√à«¡°—∫¡’°“√≈¥≈ß¢Õß endothelial

dependent vasodilatation ·≈– calcitonin gene-

related peptide (CGRP) „πæ≈“ ¡“ √«¡∑—Èß¡’°“√‡æ‘Ë¡

¢Õß aldosterone ¥â«¬ ¡’º≈∑”„Àâ

1.1 ‡æ‘Ë¡Õ—µ√“°“√‡µâπ¢ÕßÀ—«„®

1.2 ‡æ‘Ë¡°“√∫’∫µ—«¢Õß°≈â“¡‡π◊ÈÕÀ—«„® (myo-

cardial contraction)

1.3 ‡æ‘Ë¡ rate of relaxation

1.4 ¡’°“√À¥µ—«¢ÕßÀ≈Õ¥‡≈◊Õ¥·¥ß (arterial

vasoconstriction)

1.5 ¡’°“√À¥µ—«¢ÕßÀ≈Õ¥‡≈◊Õ¥¥” (venous

vasoconstriction)

2. ¡’ Dilatation ·≈– hypertrophy ¢ÕßÀ—«„®
ÀâÕß≈à“ß ‡æ◊ËÕ™à«¬„π°“√À¥µ—« ∑”„Àâ¡’ stroke volume

‡æ‘Ë¡¢÷Èπµ“¡°≈‰°¢Õß Frank-Starling °“√‡°‘¥ dilata-

tion ·≈– hypertrophy ¢ÕßÀ—«„®ÀâÕß≈à“ß‡ªìπ°“√ª√—∫

µ—«∑’Ë ”§—≠Õ¬à“ßÀπ÷Ëß¢Õß√à“ß°“¬µàÕ¿“«–À—«„®«“¬ ‚¥¬

compensated hypertrophy  ®–¡’°“√‡æ‘Ë¡¢÷Èπ¢Õß®”π«π

·≈–/À√◊Õ ¢π“¥¢Õß sarcomeres „π·µà≈– myocar-

dial cells ∑”„Àâ¢π“¥¢ÕßÀ—«„®ÀâÕß≈à“ß¢¬“¬ ·≈–Àπ“

µ—«√«¡∑—ÈßÕ“®¡’°“√‡ª≈’Ë¬π√Ÿª√à“ß¥â«¬ (ventricular

remodeling) °“√‡°‘¥ ventricular hypertrophy Õ“®

®–‡ªìπ·∫∫ concentric À√◊Õ eccentric hypertrophy

°Á‰¥â ‚¥¬∑’Ë°“√‡°‘¥ concentric hypertrophy ¡—°‡°‘¥®“°

 “‡Àµÿ∑’Ë∑”„Àâ¡’°“√‡æ‘Ë¡¢Õß systolic wall tension

¢ÕßÀ—«„®ÀâÕß≈à“ß ‰¥â·°à obstructive lesion µà“ßÊ

 ”À√—∫°“√‡æ‘Ë¡ diastolic wall tension ®“° pre-load

¡—°∑”„Àâ‡°‘¥‡ªìπ eccentric hypertrophy ¢ÕßÀ—«„®

ÀâÕß≈à“ß

°“√¡’ hypertrophy ¢ÕßÀ—«„®ÀâÕß≈à“ß¡“°Ê

°Á¡’º≈‡ ’¬∑”„Àâ¡’ elastic recoil ·≈– rate of relaxa-

tion º‘¥ª°µ‘ ∑”„Àâ‡°‘¥¿“«– diastolic dysfunction ‰¥â

3. ‰µ „π¿“«–À—«„®«“¬®–¡’ renal arterial vaso-

constriction ‡™◊ËÕ«à“‡ªìπº≈®“°§«“¡¥—π‚≈À‘µµË” ·≈–

°“√‡æ‘Ë¡∑—Èß°“√∑”ß“π¢Õß√–∫∫ª√– “∑ sympathetic,

renin-angiotensin system, prostaglandins, vaso-

active peptides ‚¥¬‡©æ“– neuro-peptides ·≈– endo-

thelial products Õ◊ËπÊ °“√≈¥≈ß¢Õß effective arterial

blood volume ®–¡’º≈°√–µÿâπ receptors ∑’Ëµà“ßÊ ‡™àπ
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∑’Ë carotid sinus, cardio-thoracic mechano-recep-

tors „πÀ≈Õ¥‡≈◊Õ¥·¥ß·≈–¥”„À≠à√«¡∑—Èß∑’Ë‰µ ·≈–

À—«„®ÀâÕß ∫π πÕ°®“°π’È°“√‡æ‘Ë¡ renal venous pres-

sure À√◊Õ°“√≈¥≈ß¢Õß arterial perfusion pressure

¢Õß‰µ°Á¡’  à«π∑”„Àâ¡’°“√‡æ‘Ë¡ tubular reabsorption

¢Õß‚´‡¥’¬¡ ·≈–πÈ” ·≈–∂â“À—«„®«“¬‡ªìπ¡“° °Á®–∑”„Àâ

glomerular filtration rate ≈¥≈ß ¡’º≈„Àâªí  “«–≈¥≈ß

∑”„Àâ¡’°“√ §—Ëß¢ÕßπÈ”·≈–‚´‡¥’¬¡ ®π∂÷ß‡°‘¥°“√

∑”ß“π¢Õß‰µ∫° æ√àÕß (renal insufficiency) ‰¥â

4. Renin, angiotensin ·≈– aldosterone ‡¡◊ËÕ

‡°‘¥¿“«–À—«„®«“¬ ®–¡’°“√‡æ‘Ë¡¢Õß renin ¿“¬„π‡«≈“

‰¡à°’Ë™—Ë«‚¡ß ‚¥¬µ—« renin ‡Õß®–∂Ÿ°§«∫§ÿ¡¥â«¬°≈‰° 4

ª√–°“√ §◊Õ

1. °“√‡ª≈’Ë¬π·ª≈ß„π wall tension ¢Õß

renal afferent arterioles

2. Macular densa receptor

3. √–¥—∫ angiotensin II

4. √–∫∫ª√– “∑ à«π°≈“ß ‚¥¬ºà“π∑“ß re-

nal  nerve, adrenal medulla ·≈– posterior pituitary

gland

„π¿“«–À—«„®«“¬®–¡’°“√≈¥≈ß¢Õß renal

perfusion pressure ·≈– renal blood flow ∑”„Àâ¡’

°“√À≈—Ëß renin ‡æ‘Ë¡¢÷Èπ µ—« renin ®–∑”ªØ‘°‘√‘¬“°—∫

angiotensinogen ́ ÷Ëß à«π„À≠à √â“ß∑’Ëµ—∫„Àâ‡ªìπ angio-

tensin I ·≈–µ—« angiotensin I °Á®–∂Ÿ°‡ª≈’Ë¬π„Àâ‡ªìπ

angiotensin II ́ ÷Ëß∑”„Àâ¡’°“√À¥µ—«¢ÕßÀ≈Õ¥‡≈◊Õ¥·¥ß

·≈–‡æ‘Ë¡ peripheral resistance ·≈–°√–µÿâπ„Àâ¡’°“√À≈—Ëß

aldosterone ®“° adrenal gland ´÷Ëß¡’º≈„Àâ¡’°“√¥Ÿ¥

÷́¡°≈—∫¢Õß‚´‡¥’¬¡ ·≈–¢—∫‚ªµ— ‡ ’́¬¡ÕÕ°∑’Ë distal tu-

bules ·≈– collecting duct ¢Õß‰µ  “√ angiotensin II

¬—ß¡’ƒ∑∏‘Ï°√–µÿâπÕàÕπÊ „Àâ¡’°“√À≈—Ëß nor-epinephrine

®“°ª≈“¬ª√– “∑ ·≈–¡’ à«π™à«¬„Àâ‡°‘¥ myocardial

hypertrophy ‚¥¬µ√ß

5. Endothelial dysfunction „π¿“«–À—«„®«“¬

æ∫«à“¡’°“√À≈—Ëß¢Õß “√µà“ßÊ ®“° endothelial cell

‰¥â·°à

1. Endothelium-derived relaxing factor

(EDRF) ´÷Ëß®–¡’º≈∑”„Àâ¡’°“√‡æ‘Ë¡¢Õß Guanosine-5-

monophosphate (CGMP) ´÷Ëß¡’ƒ∑∏‘Ï¢¬“¬À≈Õ¥‡≈◊Õ¥

2. Endothelin-I ´÷Ëß¡’ƒ∑∏‘Ï∑”„ÀâÀ≈Õ¥‡≈◊Õ¥

À¥µ—«

6. Arginine vasopressin (AVP) „π¿“«–

À—«„®«“¬®–¡’°“√À≈—Ëß  pituitary anti-diuretic hormone

À√◊Õ AVP ‡æ‘Ë¡¢÷Èπ‚¥¬‡©æ“–„πºŸâªÉ«¬∑’Ë¡’ hyponatremia

∑”„Àâ¡’°“√§—Ëß¢ÕßπÈ”·≈–‚´‡¥’¬¡ πÕ°®“°π’È¬—ß¡’ƒ∑∏‘Ï

∑”„ÀâÀ≈Õ¥‡≈◊Õ¥À¥µ—«Õ¬à“ß·√ß (strong vasoconstric-

tion) ∑”„Àâ¡’°“√‡æ‘Ë¡¢Õß systemic vascular resistance

 à«π„À≠à√–¥—∫¢Õß AVP ®–∂Ÿ°§«∫§ÿ¡¥â«¬°“√‡ª≈’Ë¬π

·ª≈ß¢Õß osmolarity ¢Õß plasma  perfusion ∑’Ë ¡Õß

·≈–®–À≈—Ëß¡“°¢÷Èπ ∂â“§«“¡¥—π‡≈◊Õ¥≈¥≈ßºà“π∑“ß baro-

receptor mechanisms

7. Natriuretic peptide æ∫«à“¡’°“√‡æ‘Ë¡¢÷Èπ¢Õß

natriuretic peptides ´÷Ëß “√ natriuretic peptide ∑’Ë

À≈—Ëß®“°À—«„®¡’ 2 µ—« §◊Õ Atrial natriuretic peptide

(ANP) À≈—Ëß®“° atrial wall ·≈– Brain natriuretic

peptide (BNP) À≈—Ëß®“° ventricle ‚¥¬®–À≈—ËßÕÕ°¡“

‡¡◊ËÕ¡’°“√µ÷ßµ—« (stretch) ¢Õß atrium ·≈– ventricle

ANP ®–∂Ÿ° √â“ß·≈–‡°Á∫Õ¬Ÿà„π specialized atrial cells

§«“¡ ”§—≠·≈–°≈‰°¢Õß ANP „π¿“«–À—«„®«“¬¬—ß‰¡à

∑√“∫·πà™—¥ æ∫«à“®–∂Ÿ°ª≈àÕ¬ÕÕ°¡“‡¡◊ËÕ¡’  atrial wall

distension  “√ ANP ¡’ƒ∑∏‘Ï∑—Èß natriuretic ·≈– diuretic

√«¡∑—Èß relax vascular smooth muscle ·≈–¡’ƒ∑∏‘Ï

¬—∫¬—Èß°“√ √â“ß aldosterone, renin ·≈– AVP

8. Prostaglandin æ∫«à“¡’°“√‡æ‘Ë¡¢÷Èπ¢Õß

PGE2, PGF2a ·≈– PGI2a (prostacyclin) ‚¥¬ intersti-

tial ·≈– collecting duct cells ¢Õß medulla ¢Õß‰µ

®– √â“ß PGE2 ·≈– PGF2a ‡æ‘Ë¡¢÷Èπ√«¡∑—Èß  PGI2 ®“°

renal vascular ‚¥¬‡™◊ËÕ«à“∑”Àπâ“∑’Ë‡°’Ë¬«°—∫ ¡¥ÿ≈

‚´‡¥’¬¡ ·≈–¬—ß‰¡à∑√“∫Àπâ“∑’Ë™—¥‡®π„π¿“«–À—«„®«“¬
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9. Peptides ¡’°“√‡æ‘Ë¡¢Õß cytokines ‰¥â·°à

bradykinin ·≈– kalliden ´÷Ëß¡’ƒ∑∏‘Ï¢¬“¬À≈Õ¥‡≈◊Õ¥

‚¥¬Õ“®‡°’Ë¬«¢âÕß„π  intra-renal distribution ¢Õß‡≈◊Õ¥

·≈–°“√¢—∫‚´‡¥’¬¡ÕÕ°  µ—« “√  neuropeptide tyrosin

(NYP) Õ“®¡’§«“¡ ”§—≠„π°“√§«∫§ÿ¡ myocardial

contractility ·≈–§«∫§ÿ¡ myocardial perfusion πÕ°

®“°π’Èæ∫¡’°“√‡æ‘Ë¡¢÷Èπ¢Õß neuropeptide Y ·≈– “√

P „πæ≈“ ¡“¢ÕßºŸâªÉ«¬À—«„®«“¬¥â«¬

10.Redistribution ¢Õß‡≈◊Õ¥ „π¿“«–À—«„®«“¬

·≈– cardiac output ≈¥≈ß ®–¡’°“√‰À≈‡«’¬π¢Õß‡≈◊Õ¥

‰ª¬—ß‰µ, splanchnic area ·≈–º‘«Àπ—ß≈¥≈ß ‚¥¬√à“ß

°“¬æ¬“¬“¡„Àâ‡≈◊Õ¥‰ª‡≈’È¬ß ¡Õß ·≈–À—«„®„ÀâæÕ‡æ’¬ß

11.Anaerobic metabolism ¡’°“√„™â  anaero-

bic metabolism ¡“°¢÷Èπ ‡æ◊ËÕ≈¥°“√„™âÕÕ°´‘‡®π

Õ“°“√·≈–Õ“°“√· ¥ß2,4 (¿“æ∑’Ë 1)

‡¡◊ËÕ‡¥Á°Õ¬Ÿà„π¿“«–À—«„®«“¬ ®–¡’Õ“°“√·≈–

Õ“°“√· ¥ß 3 °≈ÿà¡„À≠àÊ µ“¡°“√‡ª≈’Ë¬π·ª≈ß¢Õß

 √’√«‘∑¬“°“√‰À≈‡«’¬π (circulatory physiology) ¥—ßπ’È

1. ¡’Õ“°“√·≈–Õ“°“√· ¥ß¢Õß°“√∑”ß“π¢Õß

°≈â“¡‡π◊ÈÕÀ—«„®≈¥≈ß À√◊Õº‘¥ª°µ‘ (signs of  impaired

myocardial performance)

ë Cardiac enlargement

ë Tachycardia

ë Gallop rhythm

ë Weak peripheral arterial pulses

ë Pulsus alternans

ë Pulsus paradoxus

ë Cold extremities and sweating

ë Failure to thrive

2. ¡’Õ“°“√·≈–Õ“°“√· ¥ß¢ÕßªÕ¥∫«¡πÈ”

(signs of pulmonary venous congestion)

ë Tachypnea and feeding difficulty

ë Dyspnea

ë Rales

ë Wheezing

ë Cyanosis

3. ¡’Õ“°“√·≈–Õ“°“√· ¥ß¢Õß°“√§—Ëß¢Õß‡≈◊Õ¥

¥” (signs of systemic venous congestion)

ë Hepatomegaly

ë Neck vein distension

ë Peripheral edema

ë Ascites

ë Abnormal weight gain

„π‡¥Á°∑“√° Õ“®¡’Õ“°“√·≈–Õ“°“√· ¥ß

‰¡à™—¥‡®π¥—ß°≈à“«¢â“ßµâπ‡À¡◊ÕπÕ¬à“ß„π‡¥Á°‚µ À√◊Õ

ºŸâ„À≠à ‚¥¬Õ“®®–æ∫¥—ßπ’È

ë Feeding difficulty

ë Pale and clammy skin

ë Dyspnea and tachypnea

ë Diaphoresis

ë Irritable

ë Underweight/weight gain

ë Tachycardia ·≈–Õ“®øíß‰¥â gallop √à«¡

¥â«¬

ë Cardiomegaly

¿“æ∑’Ë 1 · ¥ßºŸâªÉ«¬∑’Ë‡ªìπ‚√§À—«„®æ‘°“√·µà°”‡π‘¥∑’Ë‡°‘¥

¿“«–À—«„®«“¬®“° big left to right shunt ¡’Õ“°“√

ÀÕ∫ À“¬„®‡√Á« ‡Àß◊ËÕÕÕ° ¥Ÿ¥π¡‡Õß‰¡à‰¥â·≈–

πÈ”Àπ—°µ—«πâÕ¬®“°¿“«– pulmonary edema ·≈–

respiratory failure µâÕß„ à‡§√◊ËÕß™à«¬À“¬„®
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ë Hepatomegaly

°“√µ√«®æ∫ neck vein distension, peri-

pheral edema ·≈– lung sign æ∫‰¥âπâÕ¬¡“°

¿“æ√—ß ’∑√«ßÕ° (¿“æ∑’Ë 2)

‚¥¬¡“°®–æ∫‡ß“À—«„®‚µ √à«¡°—∫¡’  pulmonary

congestion À√◊Õ edema ¿“«– pleural effusion  æ∫

πâÕ¬ „πºŸâªÉ«¬‚√§À—«„®æ‘°“√·µà°”‡π‘¥ ‡™àπ Total ano-

malous pulmonary venous return (TAPVR; sub-

diaphragmatic type) ‡ß“¢ÕßÀ—«„®Õ“®‰¡à‚µ ·µà¡’

changes

2-D Echocardiography ·≈– Doppler Colour
Flow Image (¿“æ∑’Ë 4)

¡’ª√–‚¬™πåÕ¬à“ß¡“° ‡æ√“–‰¡à‡æ’¬ß·µà “¡“√∂

∫Õ°∂÷ß™π‘¥§«“¡º‘¥ª°µ‘¢Õß‚√§À—«„® (¿“æ∑’Ë 2) ·≈–

§«“¡√ÿπ·√ß·≈â«¬—ß “¡“√∂∫Õ°∂÷ß cardiac function

·≈–„™âµ‘¥µ“¡º≈°“√√—°…“‰¥âÕ’°¥â«¬

°“√√—°…“2,4,7-13

°“√√—°…“¿“«–À—«„®«“¬„π‡¥Á° §«√§”π÷ß∂÷ß ‘ËßµàÕ

‰ªπ’È

1.  “‡Àµÿ¢ÕßÀ—«„®«“¬‡°‘¥®“°‚√§À—«„®æ‘°“√

·µà°”‡π‘¥À√◊Õ¿“¬À≈—ß§≈Õ¥

2. °“√∑”ß“π¢Õß°≈â“¡‡π◊ÈÕÀ—«„®¡’ ventricular

dysfunction À√◊Õ‰¡à ·≈–‡ªìπ™π‘¥ systolic À√◊Õ diasto-

lic dysfunction

3. ∂â“ “‡Àµÿ‡°‘¥®“°‚√§À—«„®æ‘°“√·µà°”‡π‘¥

§«√∑√“∫∂÷ß anatomical defect «à“‡ªìπ™π‘¥ volume

overload, pressure overload À√◊Õ∑—Èß ÕßÕ¬à“ß√à«¡

°—πÀ√◊Õ‡ªìπ complex lesion

4. ¡’≈‘ÈπÀ—«„®√—Ë«À√◊Õ‰¡à ‡ªìπ∑’Ë≈‘Èπ„¥ ·≈–§«“¡

√ÿπ·√ß¢Õß°“√√—Ë«

¿“æ∑’Ë 3 · ¥ß§≈◊Ëπ‰øøÑ“À—«„®¢ÕßºŸâªÉ«¬∑’Ë‡ªìπ acute viral

myocarditis ®–‡ÀÁπ¡’ generalized ST-T charges

¿“æ∑’Ë 2 ¿“æ√—ß ’∑√«ßÕ°¢ÕßºŸâªÉ«¬‚√§À—«„®æ‘°“√·µà

°”‡π‘¥ (VSD) ´÷Ëß„À≠à¡“°·≈–¡’¿“«–À—«„®«“¬

(pulmonary edema) °—∫ªÕ¥∫«¡µâÕß„™â‡§√◊ËÕß

™à«¬À“¬„®

pulmonary congestion À√◊Õ edema

§≈◊Ëπ‰øøÑ“À—«„® (¿“æ∑’Ë 3)

‰¡à™à«¬„π°“√∫Õ°«à“¡’À—«„®«“¬ ¬°‡«âπ«à“¡’°“√

‡µâπº‘¥ª°µ‘ À√◊Õ¡’  ST-T changes ∫àß«à“¡’ hypoxia

À√◊Õ myocarditis °“√∫Õ°«à“¡’™àÕßÀ—«„®‚µ‰¡à„™à· ¥ß

«à“¡’¿“«–À—«„®«“¬ ‚¥¬¡“°§≈◊Ëπ‰øøÑ“À—«„®®–æ∫‡ªìπ

sinus tachycardia ·≈–Õ“®¡’ non-specific ST-T




