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10  ☿Ⱶ♫כ ⱪ꜡◓ꜝⱶ 

 

26 5 31 - 6 1 ,  

  

 10,000 ⁸ 5, 000 ⁸  1, 000  

  3  

 

 

 

26 5 31  

 

5 31  1    

 

 

     

 

10:50 opening remarks 

    

   

11:00- 12:15 15 ⁸10  

≤  

     

   ☿fi♃כ  

 

. ≤  

    

2. ─  

    

3. ⌐⅔↑╢  

   ☿fi♃כ  

 

12:15- 13: 00  ꜝfi♅ꜛfi☿Ⱶ♫כ   

ꜟ♥כ♥◌   ─ ≤  

      

         

 

13:00- 13:30 Lunch break  
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13:30- 14:45 15 ⁸10  

up to date  

     

          ☿fi♃כ  

 

╢╟⌐כ◖◄ .1  

    

2. ─ CMR 

     

3.  ⌐⅔↑╢ ─  

     

 

14:45- 16:00   15 ⁸10  

     

          ≤∟⅞ ≥╙ ☿fi♃כ 

     

 ◖ⱷfi♥כ♃כ   

       ☿fi♃כ  

     

     

    ☿fi♃כ 

 

 ⌐ ⇔≡ ╩ ⇔√⁸ⱨ□꜡כ ─  

     

 ⌐ ⇔⁸│∂╘≡ ↕╣√ ─  

     

 ┘ ╩ ⇔ ⌐ ⇔√ 

 ─  

   ☿fi♃ה כ   

 

16:00- 16:15 coffee break  

 

 

16:15- 17:30 15 ⁸10  

repaired TOF ─  

     

            



 3 

1. Fallot ─ ה ─ ≤  

    

2. Repaired TOF─ ─  

  ☿fi♃ה כ  

3. Repaired TOF─  

  ☿fi♃כ  

 

17:30- 18:45 15 ⁸10  

up to date  

     

          ☿fi♃כ  

 

1. ASD ─ ⌐ ∆╢▪Ⱪ꜠כ◦ꜛfi 

    

2. ≤ CRT  

    

3. ─  ─  

    

 

19:00- 20:30   (  ꜠☻♩ꜝfi)  
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26 6 1  

 

6 1  2    

 

 

   ☿fi♃כ  

 

8:30- 10:50 15 ⁸5  

↑ basic course  

─ state of art  

      ↓≥╙   

      ☿fi♃כ  

 

1 ─  

    

2 ─  

    

3 ─  

    

4 ACS─ ≤  

    

5 ─  

    

6  

     

7 ─  

     

 

10:50- 11:05 coffee break  

 

11:05- 12: 15 Burning topics  1 15 ⁸10  

Fontan procedure 

     

        

 

1.  Fontan≤  
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2.  Fontan≤ PLE 

     

3.  Fontan≤  

   ☿fi♃כ  

 

12:25- 12:55 Lunch break 

 

12:55- 13:40  ꜝfi♅ꜛfi Ⱶ☻◒ꜝ▬fi☻ה♁◒ꜝ◓ 2  

  ─ ─ ≤  

      

      

 

13:45- 14:35 Burning topics  2 15 ⁸10  

 

4.  Fontan≤  

  ☿fi♃כ  

5.  Fontan≤  

    

 

14:40- 15:55 15 ⁸5  

▬fi♃כⱬfi◦ꜛfi⁸ up to date  

      ☿fi♃כ 

      ☿fi♃כ  

 

1. ⌐⅔↑╢ ─ ≤⁸  

    ☿fi♃כ  

2. Fontan ⌐ ꜟ♥כ♥◌╢∆  

        

3. ⌐ ∆╢  

          

 

15 55 closing remarks  
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6 1  2     

 

 

   ☿fi♃כ  

 

8:30- 10:50 15 ⁸5  

↑ basic course  

─ state of art  

    ☿fi♃כ  

        

 

1 ─ ≤  

     

2.  ≤  

    

3.  ─  

   ☿fi♃כ  

4.  ─ ꜟ♥כ♥◌  

     

5.  ─  

   ☿fi♃ה כ  

6.  VSD≤ ASD  

    ≤∟⅞ ≥╙ ☿fi♃כ 

7.  TOF  

  ☿fi♃כ  

 

10:50- 11:05 coffee break  

 

11:05- 12:25  1 15 ⁸5  

      

         

◖ⱷfi♥כ♃כ   
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 Cushing ⌐ ℮ 2 ⌐╟╡ ⌂ ╩ ⇔√ d- TGA,  

 Mustard ⌐ ∆╢ɗ  

     

 ╩ ⇔√  

      

 ─ ⌐ ╩⅝√⇔√ TOF,PA,MAPCA─ ₉ 

     

 ≤ ╩ ⇔√ Rastelli ⱨ□꜡כ  

  

   JCHO   

 

12:25- 12:55  Lunch break  

 

12:55- 13:40  ꜝfi♅ꜛfi 3  

  ⌐⅔↑╢  

       

        ↓≥╙                  

 

13:40- 14:40  2 15 ⁸5  

 

 ─ 1  

    ☿fi♃ה כ  

 ⌐ ↕╣ ╩ ⇔√ ─ 3  

     

ה  7 ⌐ ה ╩ ⇔√ TOF─ 1  
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. ≤  
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2. ─  
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3. ⌐⅔↑╢  

   ☿fi♃כ  

 

 

 ⌐⅔™≡ ─ ה │↓↓ 20 ─ ≢ ⌐ ⇔≡⅝√⁹

╩ⱶ₉כ♅⁸₈│≢ Key word⌐⇔≡ ≢ ∆╢≤ 1997 280 ⁸2007 4378 ─

⅜ⱥ♇♩⇔⁸↓─ 10 ─ ⅜ ⇔ↄ 1⁸ ⌐₈ ₉╛₈ꜞⱢⱦꜞ♥כ◦ꜛfi₉₈

₉⌂≥⌐ ∆╢ ⅜ ™⁹ 

 1910 ≢ ─ ─ ╩ ⱶכ♅⅜כ◌כ꞉ꜟꜗ◦כ♁⌐╘√℮ ⌐

∆╢↓≤⌐⌂∫√ 2)⁹∕─ ╛ⱪꜝ▬ⱴꜞ▫Ⱬꜟ☻◔▪─ ⁸ ⌐╟╢Ⱬꜟ

☻◔▪◖☻♩ ┼─ ─ ⁸ ה ⁸ ─ ─ ≤ Special 

interest ╛ ─ ⌂≥⌐╟╡⁸ ≤ ⅜ ⌐⌂∫≡⅝√⁹2010

⁸◌♫♄≢ ↕╣√ CIHC Canadian Interprofessional 

Health Collaborative ⌐╟╢ Competency Framework ⌂ ─ ╖ │

≈─ ⅛╠ ↕╣≡™╢ 3)⁹  

 │⁸ ≢ ⌂ ╩    

╟╡ ⁸ ⌐ ∆╢ 4)√╘

↕╣≡™╢ ◦☻♥ⱶ≢№╢⁹

≢─ ╩ ≤⇔√ ≢│ 5)⁸

⌐╟╡ ─ ⅜ ⌂╡⁸

⌂◦☻♥ⱶ≠ↄ╡≤ ⌂ ⇔

™─ ⅜ ≤ ═╠╣≡™╢⅜⁸

─ ╩ ⅎ╢≤ │ ™⁹ 

─ ≢│⁸∕─ ─ ⅛╠ ה ה

─╖≢⌂ↄ ⁸ ⌂≥ ╛ ⁸ ⁸ כ♅─≤⌂

ⱶ ⅜ ╕⇔™≤ ╦╣ 6)⁸ ╛ ⌐⅔™≡ ╡№─⧵≢ⱴכ♥─ ⅜

↕╣≡⅝√⁹ 

 

⌐⅔↑╢  

 ╛ ≢ ╡ ⇔ ═╠╣≡™╢╟℮⌐⁸ │ ⁸ ⁸

⁸ ⁸ ⌂≥┼─ ≤ ⅜ ⌂ ≢№╢⁹ כ♅─┼

ⱶ ─ │╙∟╤╪≢№╢⅜⁸ ─ ↕╪│ ≢№╡⁸ ™ ─ ≢

™⅛⌐ ⌂ ╩ ℮⅛╩⁸ ↄ─ ה │ ⇔≡™╢⁹ ⇔√ ─ ∞↑≢

⌂ ⅜ ⅎ╢ │ ⌐│╕∞ ⌂ↄ⁸ ↕╪┼─

╩ ≤⇔≈≈⁸ ≤ ⁸ ─ ╩ ╘√ ─ ╖⅜ ╕╣╢⁹ 

 ⇔√ ↕╪╛⁸ ↕╪≢ ⌐ ⌂ ⅜ ∂√ ⌐⁸◌fiⱨ□꜠fi☻╛ ─

╛ ╩ ╡ ∆↓≤╙⁸ ≤ ╩ ⌡ ₁─ ⱶכ♅─≢ ⅜ ∆╢

ה ─◖Ⱶꜙ♬◔כ◦ꜛfi 

ה /◒ꜝ▬▪fi♩/ / ◖Ⱶꜙ♬♥▫ ◔▪ 

ה ─  

ⱶכ♅ה ─  

ה  ⱪ♇◦כ♄כꜞ

ה ─  

 Competency Framework3) 
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⌐⌂╢≤ ╦╣╢⁹ 

 

 

ⱶכ♅√⇔  ─ ─ ⱶכ♅⁸≢╣ ⌐ ⇔≡ ⅜™ↄ≈⅛ ↕╣╢╟℮

⌐⌂∫√⁹ ⁸ ꜞ◄♂fi♅כⱶ ⁸

⁸ ◘ⱳכ♅♩כⱶ ⁸ ⁸ ◔▪ ⁸

⁸ ⁸ ◘ⱳכ♩ ⌂≥≢№╢ 7)⁹↓╣╠─ ↄ│

┼─ ≢№╡⁸ ─ ⱶכ♅─≢ ⌐ ∆╢ │⁸ │⌂™⁹ 26

│⁸ ─ ה ⁸ ─ ╩ ⌐ 8) ↕╣⁸ ─

╛ ⱶכ♅⁸ ─ ⅜ ⌐ ≤⌂╢≤ ↕╣╢⁹ 

 

 

 │ ⇔⁸ ⁸ │ ⇔≡™╢⅜⁸ ╦╢

─ ─ ⁸ ⌐╟╢ ╛ ─ ™⁸ ₁─ ─ ⁸◖Ⱶꜙ♬◔כ◦ꜛfi

⌂≥⁸↓─ ⱶכ♅─≢ ⌐╙ │ ™⁹⇔⅛⇔⁸ ╛☿Ⱶ♫כ⌂≥ ≢

≢⅝╢ │ ⌐ ∆╢≤ ↄ⁸ ⌂ ⌐ ↑≡ ╙ ⅎ⁸ ⇔≡™

⅝√™⁹ 

 

 

 

1 ⱶכ♅₈ ₉≤│ ⅛΅ ≤◔▪⌐ ⅛∆ ⅛╠─▪ⱪ꜡כ♅

p3 2012  

2) ─ ⌐ ↑≡ ה ה ─ ꜞⱢⱦꜞ♥כ◦ꜛfi

14(2) p181- 194 2013  

3) Canadian Interprofessional Health Collaborative. A National Interprofessional 

Competency Framework.  http://www.cihc.ca/files/CIHC_IPCompetencies_May2809.   

pdf.  

4) ⌂− IPW⅜ ⌂─⅛ ─ 35(10) 41- 47 2010  

5) ₁ ꜞⱢⱦꜞ♥כ◦ꜛfi ⌐⅔↑╢ ─

≤ ─ ꜞⱢⱦꜞ♥כ◦ꜛfi 1(1) 141- 149 2000  

6) ─ ─ ≤ ─ 44(11) 1347- 1350 2012  

ⱶכ♅ (7 ─ ≤ 22(6) 120- 123 2013. 

8) 26 66(6) 044- 053 2014.  

 

 

 

 

http://www.cihc.ca/files/CIHC_IPCompetencies_May2809.
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╢╟⌐כ◖◄ .1  

    

 

│∂╘⌐ 

  ≤™℮ │ ₁⌂╙─╩ ⇔≡™╢≤ ⅎ╠╣╢⁹₈ ₉≤≈ↄ ≤⇔≡ ⁸

─ ⁸ ⁸ ⁸ ⅜№→╠╣╢⁹╕√∕╣ ⌐ ≤⇔≡

─ ⁸ ≤⇔≡ ⁸ ⁸ ⁸ ⁸╕√ ≢│ ⁸

─ ⁸ ⁸ ⁸╕√ ╙ ↄ ⅎ┌ ⌐ ∆╢ ≤⌂╢⁹ 

 ╕√ כ◖◄ ─ modality ≤⇔≡╙ M ⸗כ♪ כ◖◄ (M- mode)⁸ כ◖◄ (2DE)⁸

Ɽꜟ☻♪ⱪꜝ כ◖◄ (PW)⁸◌ꜝכ♪ⱪꜝ כ◖◄ (Color Doppler) ⁸ ♪ⱪꜝ (CW) ⁸

╕√ ≢│ ♪ⱪꜝ TDI ─☻♩꜠▬fi⁸☻♩꜠▬fi꜠⁸♩כ☻Ɑ♇◒ꜟ♩ꜝ♇◐fi◓

⁸ כ◖◄ (3DE)⌂≥⅜№╡⁸↓╣╠╩ ™√ ─₈ ₉╩ ∆╢ ₁⌂

⅜⁸∕╣╙ ↄ ↕╣≡™╢⁹╕√ ⅛כ◖◄ ╩כ◖◄ ™≡ ∆╢⅛─ ╙

≈─ ≤⌂╢⁹ 

 ─ ─כ◖◄ ≢№╢ American society  of echocardiography(ASE) ≢│ 2000 ⌐

™ↄ≈⅛─●▬♪ꜝ▬fi╩ (1- 6)⇔≡™╢⁹ ─ 2014 ⌐ⱨ□꜡כ (TOF)─ ⌐

╩№≡√●▬♪ꜝ▬fi⅜ ↕╣√ ⁹∕↓≢Γ כ◖◄ ⌐╟╢ Δ≤™℮

⌐ ⱴ⅛╠⁸כ♥™ │ ≤⇔≡ ─ ™ TOF─ ⌐

╩№≡ ╩כ◖◄ ™≡≥℮ ∆╢⅛⁸∕─⌂⅛≢╙ №╢ ─⌂⅛≢ ⌐ ≢⅝

╢╙─╩™ↄ≈⅛ ⇔⁸ ═≡╖√™⁹ 

 

ⱨ□꜡כ ─  

 ⱨ□꜡כ ─ ⌂ ⌐ ≢ ∆═⅝ ≤⇔≡ ─╙─⅜№╢(1) ⁹ 

  ừ RV Size and Function ừ TR degree and mechanism ừ RV pressure 

  ừ Regional RV wall motion ừ Evaluation of the RVOT for obstruction    and/aneurysm    

  ừ Assessment of the main and branch PAs 

  ừ Degree of PR ừ LV size and function ừ Size of the aortic root and ascending aorta    

  ừ Degree of AR  ừ Aortic arch sidedness  

  ừ Origin and proximal course of the and right coronary arteries  

  ừ Presence of systemic- to - pulmonary collateral vessels  

  ừ Residual intra- cardiac and extra - cardiac shunts  

  ừ Assessment of myocardial viability 

  ừ Associated anomalies (eg., anomaly of the systemic or pulmonary veins) 

 

כ◖◄ (3 ≢─ ⁸ ⁹ 

  ⁸ ⁸ ⅝↕─ │M- mode Temporal & spatial resolution ⅜ 2DE╟╡ ╣

╢ ≢─ ⅜ ─ ≢№∫√⅜⁸ ⁸ASE≢│ (LVIDd)╩ ╘⁸ 
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2DE≢ ∆╢↓≤╩ ╘≡™╢ 2,3 ⁹MӇmode≢─ │⁸ ⅎ┌ │ leading edge to 

leading edge ≢ ⇔≡™√⅜⁸2DE≢─ ⁸ │ inner edge to inner edge ≢─ №

╡ ⅜ ≢№╢(2) ⁹ ⁸ ─ │ ≤⌂╢≤↓╤ ⌂╠ ⁸

⌂╠ ╩ ⁹╕√↓╣╠─ ⅝↕─ │ ≢│Haycock─ ╩ ™√ ╩

⇔√ ⅛╠ Z☻◖▪כ╩ ⇔⅔↓⌂℮↓≤⅜ ™⅜⁸ ≢│ ≤∆═⅝Cut off

⅜ ↕╣≡™╢↓≤⅜ ™ ⁹ │ ╩№√∫≡╒⇔™⁹ 

 TDI─ ─ ≤⇔≡ ⇔√╟℮⌐☻♩꜠▬fi ⁸ ⁸ ╖ , ☻♩꜠▬fi꜠כ♩

╖ ⁸ ⁸☻Ɑ♇◒ꜟ♩ꜝ◐fi◓ ⅜№╡⁸ D─╖⌂╠∏ 3D ⌐╟╢╙─╙

↕╣≡™╢⁹☻Ɑ♇◒ꜟ♩ꜝ♇◐fi◓≤│ ∆╢≤Γ ╩ Δ≤™℮↓≤⌐⌂╢

⅜⁸ ─№╢ ─ speckle ─ ╩ ≤╖⌂⇔ ╩ⱨ꜠כⱶ ⌐

∆╢ ≢№╢⁹♪ⱪꜝ ─ ─ ╩ ∑∏ ⅜ ≢⁸ ─ ⌂

⁸ ─ ─ ⁸ ⁸☻♩꜠Ӈfi⁸☻꜠▬fi꜠כ♩⅜ ↕╣⁸ASE⅛╠─●▬♪

ꜝ▬fi╙ ↕╣√ 6 ╩♃כ♦⇔⅛⇔⁹ store ⇔⁸∕─ ≢─ ♁ⱨ♩⌐╟╡Off line ≢

∆╢ ⅜№╢⁹ GE Healthcare :EchoPac, Phillips Medical System IE33 QLAB

⌂≥ ⌐♃כ♦╡╟⌐ ⅜№╡(7) ⁸™╕∞ ─ ╩≢≡™⌂™─⅜ ≤ ╦╣╢⁹ 

 

 ─ ╩ TOF ≢│ ≢כ◖◄ ⇔≡™ↄ↓≤⅜ ASE ≢│ ⇔≡™╢ 1 ⁹ 

ừ  

 -  : RVOT Prox ≤ ⅜№∫√ RVOT distal ─ ﬞ  

 -  ≤ - │ CW ™≡ ⁹ │ PD≢≥↓⅛╠ ⇔≡ 

   ™╢⅛≢  

ừ  

 -  ⁸ ≤ ─№∫√ ─ ─ ( )╩  

 -  ─ : PW≢ ⁸ ╙ ⌐⇔≡∕─ │ ─ │   

ừ  

 ⅜ ╩ ∆™ↄ≈⅛─ ⁹ 

 -  PR Index  Έ PR jet width, ӇPressure half time  Έ RPA pulsatily  

ừ TR  

 Mild ₩Moderate ─ ⅜№╣┌ 

 -  Vena contracta (VC) width - tethering height and area  

ừ   

 PSR⅜ RV ╩⅔↓∆ 

A. ⅝↕ - Basal ⁸ Mid ⁸ Base to apex      

 ─ ≈ 2DE:Apical 4CV  - Apical4CV  

B. :  ECG─ R ─ ꜠ⱬꜟ≢─  

C. IVS─ ⅛╠ ⁸TR─ Velocity ⅛╠ ⁸PS─ Velocity ⅛╠  VSD   

 ⅜№╣┌∕─ Velocity ⅛╠  
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D.  

 ≤⇔≡ RVEF⅜ ↄ ™╠╣╢⅜⁸3DE ─ ≢│RVEF│ ╗∏⅛⇔™⁹ 

 EF⌐ ⇔≡│ ⁹ 

 -  Fractional area change (FAC:2DE):  

  ( Ή x100) 

 -  Longitudinal RV function ─  

   Tricuspi d annular plane systolic excursion: TAPSE (2D guide ─ M mode)⁸  

   Sΐof RV (TDI)lateral of TV annulus ,   

 -   ∕─  

  RV positive dp/dt (CW TR velocity ), IVCT  (Isovolumic contraction time) ⁸  

   RV Isovolumic acceration (RV IVA)  

F.   

 ≤⇔≡ ─╙─ 

 -  RV inflow: RV E wave velocity, RV A wave velocity. Deceleration time of E wave,  

  RV E/A ratio  -  RV E/eΐ  - RV IRT, -  RV negative dp/dt (CW TR velocity )  

  ⌂≥⁹  

  ⌐ MPA─ Velocity profile,(late diastolic antegrade flow), Hepatic reverse, RA size,   

 change of IVC size with respiratory cycle ⅜№╢⅜↓╣╠─ ╖ ╦∑≢  

G. ⁸ ─  

 -  RV Tei index  

ừ ─ VSD ─ ⁸ ╣┌⁸ ⁸ ⁸Peak Velocity  

 ─ ASD ─ ⁸№╣┌ ⁸  

ừ  

 Annulus, Root STJ RPA─꜠ⱬꜟ─ Ascending Aorta ─ ≤ ◌  

ừ  (8, 9)  

 ⅜ ─  () ─ │ Severe≤╖╢  

-  Jet height (>60% of LVOT)  - AR jet width (VC width) >0.6cm , -  FCR (Flow convergence    

 region  ╕√│ PISA )(Effective regurgitant orifice >0.3cm2) ⁸ 

-  Regurgitant volume (>60ml) Regurgitant fraction (>50%)  

- LV ⅝↕ LVIDd>7cm LVIDs>4.5cm⌂≥ 

ừ  

 Ventricular - Ventricular interaction (RV  ≤≤╙⌐ LV ╙ )  

 AO─ ⁸ ↕⅜ LV ⌐  

A. ⅝↕  (LVIDd) 2DE:short axis ≢ ⁸ 

           Volume: Simpson biplane method 2DE:Apical4C&ΔCV╛ Area- length method 

(2DE:Short Axis View & Apical 4CV)  

2DE≢ ⇔√ │M- mode ╟╡ ↕ↄ ↕╣╢⁹ 
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B.  

≤⇔≡ Septal thickness ⁸ posterior wall thickness, LV - mass (LV mass index) ⌂≥⁹ 

 LV- Mass≢ ⅜ ╙╟™:M- mode, 2DE. 3DE╩ ™≡  

C.  

≤⇔≡ ─╙─ 

 a. LVEF, SF.  

 EF │ ⁸ ⌂≥─ ╩℮↑╢ Load dependent⌂ ≢⁸ ─ ∕─╙─╩  

∆ ≢│⌂™⅜⁸ ⌐ ≢⅝⁸⇔⅛╙ LVEF⅜ TOF ─ ≤⌂╢ ⅜№╡⁸

↕╣≡™╢⁹ ⌐ EF⌐ ∆╢╙─≤⇔≡ Linea approach ≢│ LVΉSF⅜ ↕╣≡™╢

⅜⁸LVΉSF│⁸RV─ ⌂≥⌐╟╢ IVS─ ⁸LV ⌂≥⅜№╡⁸∕─ │MRI, 

◌♥≢─ ⅛╠─EF≤ ⌂ↄ ≢⅝⌂™⁹↓╣╠─ ⅜ ⇔≢╙ ⌂™ ╩ ™╢⁹ 

 2D LVEF≤⇔≡ 

 - Simpson biplane method(4- chamber view & 2- chamberview) 

 ΈArea- length method : 5/6x Area of short axis view x l ength(4- chamber view)   

 Έvisual estimation  

 - 3D LVEF 

 b. Longitudinal LV function  

  Mitral annular plane excursion (TASE ─ ─╙─), Sΐof LV TDI MV annulus─  

 lateral ≤ medial ─ ﬞ   

 c. ∕─  

  LV IVCT, LV Isovolumic acceleration (LV - IVA: TDI), LV positive dp/dt(MR ─  

 ⅛╠)⌂≥ 

D.  

 ≤⇔≡ ─╙─ 

 -  PV Flow (PW): Peak velocity of D, Peak velocity of Ar, Duration of Ar  

 -  LV inflow: LV A wave peak velocity, LV E wave peak velocity, deceleration time of  

 E wave, E/A ratio (PW)  

 -  Color M- mode flow propagation velocity  

 -  Peak MV annular velocity in early diastole: eΐ(TDI), atrial contraction: aΐ(TDI) 

(lateral ≤ medial ─ ◌ )  

 -  LV E/eΐ(PW&TDI), LV IVRT(PW or TDI), 

 -  LA Volme⌂≥ 

E. ⁸ ─  

 -  LV Tei (PW or TDI)  
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 ─╖≢⌂ↄ ╩№╦∑≡≤⌂╢≤∕╣⌂╡─ ╙ ≤⌂╢⁹ ∫≡

─™ↄ≈⅛─ ╩ ╘╢⌂≥ ─ⱪ꜡♩◖כꜟ╩ ⇔⁸ ─ ─ ╩∆╢

↓≤⅜ ≢№╢⁹ 

 ╕√ ─כ◖◄ │ ⌐ ≢⅝⁸ ≤⇔≡│ primary ⌂ ⌐⌂╢⅜⁸

≢─ ↕╪≢│ ∆╢ ⅜ⅎ╠╣⌂™⌂≥─ ╙№╢⁹∕╣╠╩ ∫√℮ⅎ

≢⁸ ─ ⁸√≤ⅎ┌MRI, CT, ◌♥⌂≥╩ ╖ ╦∑≢ TOF ╩ ∆╢↓≤⅜

≤ ⅎ╢⁹ 

 

 

 

 

 

 

 Valente AM, Cook S, Festa P et al. Multimodality imaging guideline for patients 
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2. ACHD CMR─  

     

 

˲ϼẏרⱲ MRIǲǑǘȒѫ Ʋ ǯǶ 

ѫ  

ɵX ș̓ ǞǱǋ ǓǱǋƳ 

ɵⱲ ◐ Ʋ Ʋ ̬ǵ ǓǮǔȒ 

ɵʰⱲὙɵⱲ ǵὦ ǓǮǔȒƳ 

ɵⱲȦȱɶǯ Ǟ Blind ViewǓ ǰ ǋ ƲⱲȦȱɶǮ їʥ Ǳ viewǓ їǮǔ 

 velocityǓ ǮǔȒƳ 

ɵǰǵ ׄǵ flowǮȉ ǮǔƲflowǵὑ Ǔї ȒƳ 

 

ɵ КὦǲȏȒǓƲ ǵ ǲǱȒ ↓  

ɵMR ᾍꜘɘɶȷɟɶȩɶ ̱Кǲ ιǓǉȒḹֻ Ǔї ǱǋǚǯǓǉȒƳ 

ɵⱲȦȱɶǯ Ǟ ѝ Ǔ ǋǵǮƲFlowǵ Ǳ peakș Ǡ֯  ǓǉȑƲר

 ᾛ ͔ǠȒϊׄǲǉȒƳ 

ɵFlowǵ ǲ ș Ǎⱳ ǓǉȒƳ 

 ɵCTǯ Ǳȑ ♥ǲ ϑǵП ǓǮǔǱǋǵǮƲ ◙ǵ֝ȑǚȃǞǓ ǟȒ֯  ǓǉȒƳר

ɵ ι ǖǶȠɶȿɓȟȭɆǲȏȑƲ Ʋˍ ǱǰǓ ǲ їǮǔǱǋǚǯǓǉȒƳ 

ɵʥ ǲ▀ǖƲ˘ ɵʢ ǮǉǪǭȉǍȅǖ ◙ǮǔǱǋǚǯǓǉȒƳ 

ɵPFOɵsmall ASD/VSDɵbaffle leakɵfenestration Ƕ їǮǔǱǋǚǯȉẉǋƳ 

 

Ⱳ MRIǲ̓ȖȓȒȵɶȯɱȷ 

ɵCINE 

ɵPC flow volume ὑ  

ɵblack blood 

ɵPerfusion 

ɵLGE 

ɵWhole heart imaging   

 

 

◙Кὦ  

ɩɶȿɱ  

ɵȷȩȤɆ ׄ Ʋloc coronalƲloc short axisƲloc VLA 

ɵᶤ ϑ 4chamber view ǀCINEǁ 

ɵ‼Ὑ ϑ short axis ǀCINEǁ 

ɵ‼Ὑ ї ϑ LVOT view ǀCINEǁ 
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ɵ‼Ὑ ї / ϑ Sagittal LVOT ǀCINEǁ 

ɵֳὙ ї ϑ RVOT ǀCINEǁ 

ɵֳὙ ї / ϑ Sagittal RVOT ǀCINEǁ 

ɵ‼/ֳ Ҳ ϑ R/LPA ǀCINEǁ 

ɵẎҲ ╞ ǀCINEǁ 

ɵ‼Ὑ ї / ὑ LVOT flow  

ɵֳὙ ї / ὑ RVOT flow  

ɵ‼/ֳ Ҳ / ὑ R/LPA flow  

Ȩɕȵɥɱ ͈ǲȏǪǭ қ ◙  

ɵ ◙ LGE  

ɵʣẎ /ʤẎ  SVC/IVCǀCINEǁ 

ɵblack blood axial  

ɵFLASH Fast low angle shot ιȠɶȿɓȟȭɆᾍ  

ɵaxialƲcoronal Ћ̱ϑǀCINEǁ ѼǱǰЋ̱ϑ ǵǦȈ  

 

 

Ḩ ϑ  

ǀPOINTǁ 

ɵ ˲ϼẏרⱲ ǵḹֻ ₡Ǳ̬ ͜șͪǪǭǋǱǋ˗Ǔẉǋ ꜘẀǲ ϑ ș›ẑ

ǞḨ ș ȈȒƳ 
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˹ᶥǵɪȭȿɡɶǮǶḨ ǵ ◙ ȋȱɂǲǫǋǭƲЕ̱ ǲɓȟɫɶᶤⱪ ș͈ǲǉ

Ǚǭ ǠȒ˔ὑǮǉȒƳ 

 

Reference   

ʹ ᶽᾶʝ   ᴇˀ MRIɅɶȽɔɁȭ. MEDICALVIEW ˬ 2006 

⃰ẑƲ̯ʿ Ⱳ ǵ MDCTǯ MRIƲӣἶ Ʋ 2005  

Society of Cardiovascular Magnetic Resonance (SCMR) http://scmr.jp/index.html 
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3.  ⌐⅔↑╢ ─  
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 ⌐ ⇔≡ ╩ ⇔√⁸ⱨ□꜡כ ─  

 

 ⁸  ⁸  ⁸  ⁸  ⁸  ⁸  ⁸ 

 ⁸  ⁸  ⁸  ⁸  ⁸  ⁸ 

 ⁸   

  

 

 

│ 37 ⁹ ≢ ↕╣⁸ ﬞ ⌐⁸ⱨ□꜡כ ⁸ ≤

↕╣√⁹6 ⌐ ⁸☿fi♩ꜝꜟ◦ꜗfi♩ ⁸7 ⌐ palliative Rastelli

╩ ⇔√⁹11 ⌐⁸ ⁸ ╩ ⇔√⁹ 

∕─ │ ⌐ ↄ ≤⌂∫≡™√⅜⁸27 ⌐ ≢

⅜ ꜟ♥כ♥◌⁸╣↕ ╩ ⇔√⁹ ─ ⁸ 70mmHg ─ 75%

≤ ≢⁸Rastelli ─ ⅜ ⅎ╠╣⁸ ⅜ ↕╣√⅜⁸ ꜞ☻◒⅜ ™≤

↕╣⁸ ─ ⌂╢ ╛⁸ ▬ⱬfi♩⅜№∫√ │ ╩ ∆╢ ≤⌂╡⁸

ⱨ◊꜡⁹√™≡∫⌂≥כ 

⁸ ─ ⌐⁸ ⁸ ≤⌂∫√⁹ ⌐╟╡ ⅜ ↕╣⁸

AED≢ ⌐ ⇔≡ ⅜ ╦╣⁸15 ─ ≢ ⇔⁸ ≤⌂∫√⁹ 

─ №╡⁸ ╩ ⇔⁸∕─ ⁸ ⅜ ╠╣⁸ ↄ  

↕╣√⁹ 

ꜟ♥כ♥◌─ ≢ │ ≢⁸ ─ │ √╣√⅜⁸

90mmHg≤ ≤ ≤⌂∫≡⅔╡⁸Rastelli ≢─ 68mmHg≤ ≢№╡⁸

─ ╩ ™Rastelli ─ ⁸ ⅎ ╖ ⅎ ╖─ ≤⌂∫√⁹ 

│ 2ﬞ ≤⌂╡⁸▪Ⱶ○♄꜡fi─ ≤⁸ ─ ╩ ™⁸ ≤

⌂∫√⁹ 

 

⁸ ⌐ ⇔⁸ ─ ╩ ∫√⁸ⱨ□꜡כ ─ ╩

⇔√⁹ ⌐ ∆╢⁸ ─ ≤⁸ ⅎ ╖ ─

─ ⌐ ⇔≡⁸↔ ⅔ ™⇔╕∆⁹ 
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 ⌐ ⇔⁸│∂╘≡ ↕╣√ ─  
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 ┘ ╩ ⇔ ⌐ ⇔√ 

 ─  

 ⁸  ⁸  ⁸  ⁸  ⁸  ⁸   

☿fi♃ה כ   

 

ₒ ₓ80   

ₒ ₓcorrected TGA, Dextrocardia, CHF, small ASD, NSVT, TR , SAS 

ₒ ₓ  

ₒ ₓ 

 S19(11 )  

 H2(57 )  

 H20(75 )  ╣≤ №╡ ⌐ ⁹RVEF(35%)─ ≤ 

 ECG QRS ─ №╡(90Ƃ130msec)⁹∕─ ⌐ ⇔ȁ-blocker⁸ACEI⁸ 

 ☻Ⱨ꜡ⱡꜝ◒♩fi ⁹ 

 H25(80 ) ─ ≤ 13 ─ NSVT ╩ ╘⁸ ⌂╢ ⌐ 2  

ₒ ₓ ꜞ►ⱴ♅ 16 ⁸ ⁸ ⁸COPD⁸  

ₒ ₓ ⌂⇔ 

ₒ ₓ past(20-73 :60 / ꜟכ◖ꜟ▪⁸( ⱦכꜟ 2 1 /  

ₒ ₓ 176cm⁸ 75.6kg⁸ 108/59mmHg⁸ 80/ ה ⁸ 36.4ϴ⁸ 

 SpO2 96%(room air)⁸JVD(+)⁸ ꜝ ⌂⇔⁸ S1ƂS2ƂS3ƁS4(-)⁸ 

 systolic murmur (Levin II/VI at apex) ⁸ (+) 

ₒ (1 ₓ 

 Carvedilol 5mg, Imidapril 2.5mg, Furosemide 40mg, Spironolacto ne 25mg,  

 amiodarone 100mg, aspirin 100mg, digoxin 0.125mg, Rosuvastatin 2.5mg,  

 fluticasone 200ȋg, Tiotropium 5ȋg 

ₒ ₓ 
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X CTR =65.2%⁸℮∫ (+)⁸ (+) 

( ) SR, HR 75bpm, CLBBB, I °AV block  

UCG  

RVDd/Ds 56/48mm, RVEF 37%, RV contraction severe ly reduced, IVC 25mm, Ar 1/4, Mr 1/4, 

TR 3/4 

CMR  

RVEDVI/ESVI 200.4/132.7ml, RVEF 33.7%, RVSV 128.3ml  

LVEDVI/ESVI 85.7/28.6ml, LVEF 66.5%, LVSV 108.3ml  

─ ⌐ ╩ ╘╢⁹ 

Holter ECG  

Total beat:89424/day, HR 78(max) -62(ave)-52(min)/min, PVC 1641/day(1.8 35%, max 5 ╕≢), 

PAC:332 /day(0.371%, max 5 ╕≢), significant ST -T change(-), pause(-) 

 

ⱳꜞ♁ⱶⱡ◓ꜝⱨ▫כ  

AHI 27.3/hr, Lowest SpO2 84%, CSA+OSA  

 

ꜟ♥כ♥◌  

PCWP 5, PAP 22/11(14), RVP 100/7, RAP 2, LV P 37/4, AoP 92/42(62) mmHg , CO/CI(d -Fick) 

4.91/2.58, HR 65 bpm, SVR 9.0units, PVR 1.4units, TPR 2.1units  

Fick : Qp/Qs:6.21/4.91=1.26, LƂR shunt 24%, RƂL shunt 5% 

CAG: RCA50% ─ ─╖ 

RVG: RVEDVI/ESVI 105/102ml, EF 18%, TR 2/4  

 

ₒ ₓ 

⁸ ⁸ ⌐╟╡ ⁸ ─ ╩ ╘√⁹√∞⁸NYHA3 ─

⅜№╡⁸ wide QRS ─ ⅜№╡⁸CMR ≢ ─ ─ ≤ ⅜№╢

(RVEF 34%)⁸ ⌐ 18 ─ NSVT ─ ╩ ╘╢ ⌂≥⅛╠ ─ ─●▬♪

ꜝ▬fi⌐ ⅎ┌⁸ICD/CRT -D ─ ≤⌂╢≤ ⅎ╠╣√⁹⇔⅛⇔⁸ ⅜ ≢№╡⁸⅛

≈ ≢כ◖◄ small ASD ⌐╟╢◦ꜗfi♩╙ ♪כꜞ╘ ⅜ ─ ─ꜞ☻◒⌐

⌂╡ ╢ ╛ ╙ ⇔⁸ ▪Ⱶ○♄꜡fi ⌐≡ ╩ ℮ ≤⇔√⁹SAS

⌐ ⇔≡│ ASV ∆╢╙ ⅜ ⇔ↄ⁸∕─ HOT ⌐ ╡ ⅎ≡™╢⁹ 

 

ₒDiscussion point ₓ 

Optimalה ⌂ ⌐≈™≡⁹ 

ICD/CRTה -D─ ⁸ ⌐≈™≡ 

⌐TRה ∆╢ ─ ⌐≈™≡ 
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1. Fallot ─ ה ─ ≤  

    

 

 ─ ⅜ ↕╣ ⅜ ₁ ∆╢⌂⅛ ↓─╟℮⌂ ─

ה ╩ ↄ ∆╢╟℮⌐⌂∫≡⅝√ ─ ה ⌐ ∆╢ evidence

│ ∞ ≤│™ⅎ⌂™⅜ ה ⌐⅔↑╢ꜞ☻◒ ⌐⅔↑╢ ה ─

⌂≥ ₁⌐ ╠⅛⌐⌂╡≈≈№╢ ╦⅜ ⌐⅔™≡╙ ╟╡₈

─ ה ─ ⁸ ⌐ ∆╢●▬♪ꜝ▬fi₉⅜ ↕╣ ─ ה

⌐ ∆╢ ⅜ ™≈≈№╢  

 ⌐ ⇔√ ─ ⌐│ ─ ⅜ ↄ ≤ ⌐ ⅜ 

⌂ ╙ ™⅜ ⌐│ ⌐╟╡ ⅔╟┘ ⌐ ╩ ℮ ╙№╢ ⌐

╟∫≡ ╙⇔ↄ│ ╩⅝√∆ ─ ™ ≤⇔≡ Eisenmenger

╩ ╗ ⌂♅▪ⱡכ♀

╩ ℮Marfan ╛ ⌂≥⅜№╢ 

↓╣╠─ ≢│ ∆╢↓≤ ⅜ ┼ ╩ ╓∆ ⅜ ⅝ↄ  

╩ ∆╢↓≤⌐╙ ╩ ℮  

 ─ ⅜ ─ ⌐ ⌐ ≢⅝╢⅛≥℮⅛ ⌐

∆╢ ⅜№╢ ♅▪ⱡכ♀ ⌂≥╩ ∆╢↓

≤│ ─ ╩ ∆╢ ≢ ≢№╢ ∫≡ ↓╣╠─ ╩ ⌐ ∫≡

⅔ↄ ⅜№╢ ↓─√╘⌐│ ⌐ ─ ╩ ↄ ℮↓≤⅜ ≢

№╢ ⌐│ X ◄◖כ ⅜ ╕╣╢ ≢№╣

┌ ꜟ♥כ♥◌ ╙ ℮ ⅜ ⇔≡™╢≤ ⅎ╠╣╢ NYHAи ─

NYHAз≢╙ ⅜ ⇔≡™╢ │ ♥☻♩╩ ℮ ♥☻♩

│ ≤ ─ ⌐ ≢⅝╢⅛╩ ≢⅝╢√╘ ─ ─

≤⇔≡ ≈─ ≤⌂╢ ╩ ╘╢ │ ⱱꜟ♃כ ╩ ℮ ╕√

╩ ∂╛∆™ Marfan ⌂≥ ≢ ─ ⅜ ≢⌂™ │ MRI CT 

╩ ℮ ─ ─ ≤⇔≡ BNP ╙ ↕╣≡™╢ ↓╣╠─ ╩ ╖ ╦∑

≡ ꜞ☻◒╩ ⇔ ≤ ⌐≈™≡ ⌐ ⇔ ℮↓≤⅜ ≢№╢  

 ╩ ∆╢ ─ ה ─ │♃כ♦ ─ ─√╘⌐ ≢ 

№╢⅜ ╦⅜ ⌐⅔↑╢ │ ╘≡ ╠╣≡™╢ ⱨ□꜡כ ─ ה ⌐

≈™≡ ≢│ 10 ╟╡ 143 ─ ה ⅜ ↕╣√ ↓╣╠ ─

│ 27.0(18 38) ≢№╡ │ 1 ⅛╠ 4 ≢№∫√ ─ Ability 

index │ class I  93 class II  7 EF│ 65 42 88 │ 41 19

90 mmHg≢№╡ 29 ⌐ ─ 3 ⌐ ─

╩ ⇔≡™√  
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 ≤⇔≡ 81 10 ℮∟ 6 │ ─√╘⌐

6 3 ≢№∫√ ⌐│ ─ 35 ⌐ ╠⅛─ ⅜ ╘╠╣≡™√⅜

⌐ ─ ⅜ ⇔√╙─│ ─ 6 ≢№╡ ╙⇔ↄ│ ⌐ ⇔√╙

─│ 2 ≢№∫√ ⌐ ─ ╩ ╘√╙─│ 6 ─ ⌂ ╩ ╘√

╙─│ 5 ≢№∫√ ─ Ability index class I ≤ II ╩ ∆╢≤ ─

╛ ⌐ ⇔≡ │ ╘╠╣⌂⅛∫√╙── class II ─ │

─ ⅜ class I ≤ ⇔ ⌐ ≢№∫√ 42  vs. 2%  

 Fallot ≢│ ה ⌐ ™ ─ ⌂≥⅜ 

╠╣╢ ⅜№╢╙── ─ ה │ ↄ─ ≢№╢ ⇔⅛⇔ ability index 

class II ╙⇔ↄ│ ⌐ ╩ ∆╢ ⌐⅔™≡│ ⌂ ⌐ ⅜ 

≢№╢  

 

ה  ╩ ↑╢═⅝  
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2. Repaired TOF─ ─  

  ☿fi♃ה כ  
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3. Repaired TOF─  

  ☿fi♃כ  
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 50 
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1. ASD ─ ⌐ ∆╢▪Ⱪ꜠כ◦ꜛfi 

    

 

 atrial septal defect: ASD │ ╙ ─ ™ ≢№╡⁸

─ 40 ╩ ╘╢⁹∕⇔≡ ⌐ 10 ─ ⅜ ∆╢≤ ↕╣

≡™╢⁹ASD│ ꜠ⱬꜟ─ ⌐╟╢ ⅜ ≢№╡⁸ ─

⌐╟╡ ⌐│╒≤╪≥─ ⅜ ⁸ ⁸ ╩ ∆╢≤

↕╣╢⁹ atrial fibrillation; AF │ ⌐⅔™≡╙ ⌐ ™ ∆╢↓≤

│ ≢№╢⅜⁸ASD ≢│╟╡ ⅛≈ ⌐ ╘╠╣╢⁹ ─ AF │

Framingham study⌐⅔™≡ 50 ⁸80 ≢∕╣∙╣ 0.5%⁸9%≤↕╣≡™╢─⌐ ⇔⁸ASD ≢

│ ─ ⌐⅔™≡ 50 ≢ 15%⁸70 ≢│ 60 ≤↕╣≡™╢⁹╕√ ─ ₁─

⌐⅔™≡ 70 ─ ASD ─ AF │ 50%≤ ⌐ ≢№∫√⁹ ⁸ASD⌐ ⇔

≡│ ─ ⌐ ╦∫≡ ─╖⌂╠∏ ⌐⅔™≡╙ASD◌♥כ♥ꜟ ─

≤ ⅜ ⇔⁸╟╡ ⌐ ASD ╩ ∆╢↓≤⅜ ≤⌂∫√⁹⇔⅛⇔⌂⅜╠ASD

≢│ ╠⅛⌂ AF─ │ ╘╠╣≡™⌂™ Silversides CK et al. Heart 

2004;90:1194Έ1198 ⁹ 

 ⁸ AF⌐ ╢╟⌐fiꜛ◦כ꜠Ⱪ▪ꜟ♥כ♥◌│≡⇔ ⅜ ⇔√ ≤

⌂∫≡™╢⁹AF ╢⌂≥כ●ꜞ♩─ ─ ↄ⅜ ≢№╢↓≤⅜ ↕╣≡

⅔╡ Haïssaguerre M. N Engl J Med 1998; 339: 659- 66 ⁸ ╩ ⌐ ∆╢↓≤≢

AF─ ╩ ∆╢≤™℮─⅜↓─ ─◖fi☿ⱪ♩≢№╢⁹ 

ASD ⌐⅔™≡│ ⅜ ≢№╢↓≤⅛╠ AF⌐ ╦╢ ╙ ⌐ ∆

╢≤─ ⅜ ≢№╡⁸ASD⌐ ∆╢ AF⌐ ⇔≡│⁸ ASD ⌐ ⅎ MAZE

╩ ∆╢≤™℮○ⱪ◦ꜛfi⅜ ≢№╢⅜⁸ASD⁸AF ꜟ♥כ♥◌⌐ ⅜ ≤⌂∫√

⌐⅔™≡⁸ ∞ ⌂ ⅜⌂™╕╕ ⌂ ╙ ↕╣≡™⌂™─⅜ ≢№╢⁹ 

 ₁│⁸ASD◌♥כ♥ꜟ ⌐ ╕√│ AF⌐ ⅜fiꜛ◦כ꜠Ⱪ▪ꜟ♥כ♥◌╢∆

↑√ 16 ≤ ↑≡™⌂™ 17 ⌐⅔™≡ ASD◌♥כ♥ꜟ ─ AF ╩

⇔√ ⁸ ⌐⅔™≡ ⌐ AF─ ⅜ ⌂™↓≤⅜ ↕╣√⁹≈╕╡ ╩

≤∆╢ ASD⌐⅔™≡╙◌♥כ♥ꜟ▪Ⱪ꜠כ◦ꜛfi⌐╟╢ / ─ ⅜

─ ⌐ ≢№╢ ⅜ ↕╣√⁹ ⅜ ⌐№╢ ≢⁸

⌐ ∆╢ ⌂╢ ה ─ ⅜ ╘╠╣≡™╢⁹ 
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2. ≤ CRT  

    

 

 

 CRT │ ↄ ↕╣╢╟℮⌐⌂∫≡⅔╡ ⌐ ∆╢

─ ≈≤ ⅎ╢ Ⱪ꜡♇◒╩│∂╘≤∆╢ │ ⌐ ∂≡™╢╙─≢№

╢⅜ ╩╒╓ ⌐Ɑכ◦fi◓∆╢↓≤≢ ⌐ ∆╢≤™℮ ≢№╢  

Ɑכ◦fi◓─♃▬Ⱶfi◓╩ ∆╢ ≢ כ◖◄ ⅜ ⌐⌂╢╟℮⌐⇔√╡

QRS ⅜ ⌐⌂╢╟℮⌐⇔√╡ ≢כ◖◄ ⅜ ≤⌂╢╟℮⌐ 

⇔√╡ ⌂≥↕╕↨╕⌂ ╖⅜№╢⅜  default ─ ⌐ ⅜№╢≤™℮ │ ⌂™

↓╣│∆⌂╦∟CRT─ nonresponder≤™℮╙─⅜ Ɑכ◦fi◓─ ≢│ responder⌐ ∂

╢↓≤│╕∏⌂™≤™℮ ≤╙ ∆╢ └╢⅜ⅎ∫≡ CRT─ responder╩ ∆╢

≤⇔≡ ─≤↓╤ ─ QRS ⌂⅛╪∏ↄ Ⱪ꜡♇◒Ɽ♃כfi ⌐ ⌂

│↓╣╕≢ ™∞∑≡™⌂™ ↓─↓≤╩ ⅝ ╘≡ ⅎ╢≤ ⌂ↄ≤╙ ─

NYHA◒ꜝ☻ ╕√│ ─ NYHA◒ꜝ☻ ─ ⌐≤∫≡│

─ ⅛╠ CRT │ Ⱪ꜡♇◒⌐ ∫≡ ∆═⅝ ≢│⌂™⅛≤ ⅎ╢

☺כ♥☻⌐ D ≤™℮─│◄ⱦ♦fi☻─№╢ ⌐ ∆╢ nonresponder≤™℮ ≠

↑≢№╢√╘ ≤╙⅛ↄ╙ │ CRT ╩ ╖╢≤™℮ ╙№╢╛⌐ ™≡™╢⅜ Ⱪ꜡

♇◒≢⌂™ ⌐│ ⅜⌂™┌⅛╡⅛ ⌐∕─ ⌐╟╡ ⅜ ∆╢ ╙№╡  

⇔≡ ≤│ ⅎ⌂™ ─ ╙ ⅎ╢≤ ⌂ │ ╗═⅝≢№╢ ⅛╠ CRT │

NYHA◒ꜝ☻ ⌐ ∆╢ ╙№╢⌐│№╢⅜ ambulatory NYHA ⅜ ≢№╡

⌐ ⇔≡™╢ │ ╕╣≡™⌂™ ⅛╠─ ╩ CRT≢ ╖╢≤™℮ ╙ 

│◄ⱦ♦fi☻⌐│⌂™ ≢№╢↓≤╩ ∆═⅝≤ ⅎ╢  

∕─ ≢≥─╟℮⌂ ⌐ ╩ ≤∆╢⅛│ ⌐ ∂╢═⅝ ≢№╢  

⅜ ╘╢ CRT╩☻◐♇ⱪ⇔≡ ─ ≤⇔≡╙╟™⅛╙⇔╣ 

⌂™  
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3. ─  ─  
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1 ─  
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