
2010년 순환기관련학회 춘계통합학술대회

세종병원세종병원
Sejong General HospitalSejong General Hospital

Debate in Congenital Heart DiseaseDebate in Congenital Heart Disease
:: Pulmonary Vasodilator in FontanPulmonary Vasodilator in Fontan:: Pulmonary Vasodilator in Fontan Pulmonary Vasodilator in Fontan 

Kim, Soo-Jin,
Sejong General Hospital, Sejong Cardiovascular center



Sejong Cardiovascular CenterSejong Cardiovascular Center

12 yrs, s/p Fontan

 NYHA class II( worse than before)

: the earliest sign of failing Fontan circulation

 Intermittent history of Atrial Flutter

 Exercise cardiopulmonary test : VO2max-2/3 of normal

 CVP 15 mmHgCVP 15 mmHg

 Live cirrhosis on abdominal CT

My opinion is  medical observationmedical observation for the patient.
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My DilemmaMy Dilemma

 처음에 나의 주장이 ‘trial of pulmonary vasodilator’인 것으로

잘못 알고 있었다.잘못 알고 있었다. 

 내 의견 역시 ‘trial of pulmonary vasodilator’ 이다. 

 최근에 나온 대부분의 연구들은 ‘trial of pulmonary vasodilator’을

지지하는 내용들이다. (왜냐면 전통적인 치료방법을 새로 연구하는

경우는 드무니까 ---)

 대부분의 의사들은 심한 질환에 대하여 아무것도 안하는 것보다는 대부분의 의사들은,심한 질환에 대하여 아무것도 안하는 것보다는

해롭지 않고 덜 침습적이라면, 뭔가 시도하는데 점수를 준다.  



Sejong Cardiovascular CenterSejong Cardiovascular Center

i i l ii i l iPVR in Fontan circulationPVR in Fontan circulation

 CO  is determined by PVR 

 increasing PVR or progression of PVOD as the age increaseincreasing PVR or progression of PVOD as the age increase.  
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J Thorac Cardiovasc Surg 2004;128:693-9
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J Thorac Cardiovasc Surg 2002;123:263-70
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Eur Heart J 2008;29:1681-7
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Successful clinical trials of pulmonary vasodilatorsSuccessful clinical trials of pulmonary vasodilators

J Th C i S 2006 132(5) 1232 3J Thorac Cariovasc Surg  2006;132(5):1232-3

Ann Thorac Surg 2006;82:e39-40

Cardiol Young 2009;19:331-9
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WWhat will you do for this patient? hat will you do for this patient? 

He will say  …

 Good circulatory output and thus good long-term outcome 
i F t ti t i l PVRin a Fontan patient requires a low PVR. 

“ So I will use the pulmonary vasodilators.”p y
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What leads to Fontan failure?What leads to Fontan failure?

 Pathway obstruction

 Arrhythmia Arrhythmia

 Valve or ventricular dysfunction , increasing afterload y g

 Thromobosis, PLE …

 Increasing PVR  
P l d th li l d f ti d t l f l tilit: Pulmonary endothelial dysfunction due to loss of pulsatility
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What we need to manage this patient ? What we need to manage this patient ? 

 A detailed hemodynamic assessment of the Fontan circulation 
including meticulous imaging.including meticulous imaging.
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42y/female, s/p AP Fontan (other hospital, at 12y) 

- worse FC( II-III) & DOE
- paroxsamal atrial arrhythmia
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 Interrupted LPA Interrupted LPA

 Stenotic SVC-RA junction

 Marked dilatedRA Marked dilatedRA

 Qp/Qs : 1 Qp/Qs : 1

 Qp      : 1.7

 Qs : 1 7 Qs      : 1.7

 Rp/Rs : 0.1

 TPG : 4 TPG    : 4

 Rp      : 2.4
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- Conversion to Extracardiac Fontan

- LPA angioplasty
OperationOperation

- Maze procedure with Pacemaker implantation

- Reduction of RA wall
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FU cath 4m after op.FU cath 4m after op.

I d FC & S Improved FC & Symptoms.

No arrhythmia

 Qp/Qs : 0.4Qp Q

 Qp      : 2.9

 Qs      : 7.7  ↑Q ↑

 TPG    : 4

 Rp      : 1.4  ↓p ↓
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Long-term limitation in Fontan physiology

 Loss of pulsatile flow Loss of pulsatile flow

→ down regulation of endothelial NO synthesis 

→ attenuation of endothelial dependent vasodilatation

→  increased PVR 
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Clin Res Cardiol 2007;96:160-7
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P l ili I d i FP l ili I d i FPulsatility Index in FontanPulsatility Index in Fontan

 Patients with AP Fonatn have a normal or supernormal pusatility but also 
significant backward flow in the IVC and a dilated right atrium, which is 
know to cause thromboembolism and arrhythmia.know to cause thromboembolism and arrhythmia. 

Clin Res Cardiol 2007;96:160-7
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Circulation 2003;107:3204-8
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Effect of NO on PVR in Fontan patientsEffect of NO on PVR in Fontan patients

Presence of
no Vasoreactivitly

 The patents with PVR <2 showed no significant change .

 NO responsiveness is correlated with the residual pulsatility NO responsiveness is correlated with the residual pulsatility. 

( the non-pulsatile group respond to NO with significant drop of PVR, 
compared with pulsatile group)compared with pulsatile group)
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What we have to do before trial of pulmonary vasodilator ?

 First, treat with possible medical and surgical procedure
– Surgical correction of pathway obstructiong p y

– Fenestration to increase CO

– Optimization of rhythmp y

– Fontan conversion

– Medication : ACE inhibitor or ARB, beta blocker, diuretics

 Trial of pulmonary vasodilator after the Vasoreactivity testp y y
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Conclusions Conclusions 

Th f F f il i l d i i f The management strategy for Fontan failure includes revision of 
surgically amenable obstruction, optimization of rhythm, 
fenestration and medicationfenestration and medication.

 Pulmonary Vasodilator therapy can be part of this management.

Will you Will you useuse the  the  pulmonary vasodilatorpulmonary vasodilator ??

Now,   No  !Now,   No  !
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Thank you !Thank you !
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