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Routine hybrid strategy ? 
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Better overall outcome: ?
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Hybrid procedures in AMC

•• Bilateral PA band / ductal stent for TA Bilateral PA band / ductal stent for TA (IIc) (IIc) in 2005in 2005

•• 17 hybrid procedures 17 hybrid procedures 

Bilateral PA banding / ductal stenting: 8Bilateral PA banding / ductal stenting: 8

Draining vein stenting for obstructive TAPVD: 1Draining vein stenting for obstructive TAPVD: 1

Perventricular muscular VSD closure: 2Perventricular muscular VSD closure: 2

RVOT stenting: 6RVOT stenting: 6

•• In the OR / CIn the OR / C--arm guidedarm guided



Case 1

• F / 6 days
• Genstational age: 39+1 weeks
• Body weight at Op: 2,820 gm

• ABGA: 7.38-45-52-27-86%

• Echocardiography 
Tricuspid atresia (IIc), large ASD 
Non-restrictive VSD
d-TGA, Interrupted aortic arch (A)
Large ductus with R-L shunt 





Case 1





4 goals in Stage I operation for FSV

Optimization of Anatomy and PhysiologyOptimization of Anatomy and Physiology

1) Unrestricted systemic outflow1) Unrestricted systemic outflow

2) Adjustment of PBF2) Adjustment of PBF

3) Unrestricted intra3) Unrestricted intra--cardiac mixingcardiac mixing

4) Associated anomalies: 4) Associated anomalies: 
a. TAPVD (obstructive) a. TAPVD (obstructive) 
b. Severe AVVR b. Severe AVVR 
c. Severe Cardiomegalyc. Severe Cardiomegaly



What should we do?

Conventional approachConventional approach
1.1. Arch repair + PABArch repair + PAB
2.2. Norwood type repair  Norwood type repair  

Arch repair + DKS + RVArch repair + DKS + RV--PA conduit PA conduit (or shunt) (or shunt) 

DetourDetour
Hybrid palliation Hybrid palliation (bilateal PAB + ductal stent) (bilateal PAB + ductal stent) 



Case 1

• Hybrid Op (09.12.8) in the OR
Bilateral PA banding
Ductal stenting

• Postop course
POD 2: Extubation
POD 6: GW transfer
POD 19: Discharge home

• Currently 5 months old

1. Unrestricted systemic outflow ?

2. Adequate PBF ?

3. Adequate intracardiac mixing ?

4. No significant associated anomaly?





Case 2
• F/13 days
• Genstational age: 32+5 weeks

• Body weight at Op: 2,180 gm

• R/O necrotizing enterocolitis
• ABGA: 7.41-51-42-32-78%

• Echocardiography: 
Tricuspid atresia (IIc), Large ASD 
Restrictive VSD
d-TGA, Severe COA,  
Large ductus with R-L shunt, 
Hypoplasia of transverse arch 
Small ascending aorta (5.5 mm)



What should we do?

Conventional approachConventional approach
1.1. Arch repair + PABArch repair + PAB
2.2. Norwood type repair  Norwood type repair  

Arch repair + DKS + RVArch repair + DKS + RV--PA conduit PA conduit (or shunt)(or shunt)

DetourDetour
Hybrid palliation Hybrid palliation (bilateal PAB + ductal stent) (bilateal PAB + ductal stent) 



Case 2
• Hybrid Op (05.11.24) in the OR

Bilateral PA banding
Ductal stenting
Reverse BT shunt (3.5 mm)

• Postop course
POD 17: Extubation
POD 29: GW transfer
POD  31: Discharge home

• BCPS (2006.5.18)

• ECC Fontan (2008.8.12)

1. Unrestrictive systemic outflow?

2. Adequate PBF?

3. Adequate intracardiac mixing?

4. No significant associated 

anomaly?



MPA 

Reverse BT shunt

MPA 

Reverse BT shunt

Asc. Ao.

Post-op 1 month Post-op 4 month

Case 2



Case 2



Case 2



•2005.11.16 (pre-op) 2006.3.30 (post-op 4 m)

2005.12.21 (post-op 1 
m)

2006.6.5. (post-op 6m, 
after 2nd stage Op)





Case 3
•F / 7 days
•Genstational age: 38+3 weeks
•Body weight at Op: 2,520 gm
•ABGA: 7.41-39-37-24-72%
•Echocardiography

Normally related heart, levocardia
Balanced ventricles 
PFO type ASD (3-4 mm)
Mild MR /TR, no MS
Multiple small VSDs
Aortic valve atresia, small ascending Ao
Large ductus with R-L shunt 
Retrograde arch flow





What should we do?

Conventional approachConventional approach
1.1. Norwood type repair  Norwood type repair  

Arch repair + DKS + RVArch repair + DKS + RV--PA conduit PA conduit (or shunt)(or shunt)
2. VSD extension + Yasui operation 2. VSD extension + Yasui operation 

DetourDetour
Hybrid palliation Hybrid palliation (bilateal PAB + ductal stent) (bilateal PAB + ductal stent) 



Case 3
• Hybrid Op (06.11.7) in the OR

Bilateral PA banding
Ductal stenting
Reverse BT shunt (3.5 mm)

• Postop course
POD 2: Extubation
POD 6: GW transfer
POD 9: Discharge home

• Atrial septectomy: 07.01.19

• BCPS: 07.09.04

• ECC Fontan: 09.12.15

1. Unrestrictive systemic outflow?

2. Adequate PBF?

3. Adequate intracardiac mixing?

4. No significant associated anomaly?













Case 4
• M / 26 months 
• Body weight at Op: 12.7 kg
• s/p PAB for m-VSD
• Echocardiography

tight PA banding
MPA velocity : 3.9 m/sec
multiple muscular VSDs 2 sites
TR Gr 1/4 (TR velocity 4.5m/sec)
MR trace(A2 jet)
Ventricular function looks good
No pericardial effusion



What should we do?

Conventional approachConventional approach
VSD repair via RVVSD repair via RV--tomy or LVtomy or LV--tomytomy

DetourDetour
Hybrid palliation Hybrid palliation (perventricular device closure)(perventricular device closure)



Case 4



Case 5
• F / 26 days 
• Genstational age: 37+4 weeks
• Body weight at Op: 2,249 gm
• R/O neonatal sepsis
• ABGA: 7.41-51-42-32-78%
• Echocardiography

Right atrial isomerism
Unbalanced AVSD with small LV 
DORV without PS 
Bilateral SVC
Supracardiac TAPVD draining to SVC-
RA junction with severe obstruction



Cardiac CT at postnatal day 1 

Case 5



Echocardiography at age 1 day

Case 5



Echocardiography at age 8 day

Case 5



What should we do?

Conventional approachConventional approach
1.1. WithdrawalWithdrawal
2.2. PDA ligation + PA bandingPDA ligation + PA banding
3.3. PDA ligation + PA banding + TAPVD repairPDA ligation + PA banding + TAPVD repair

DetourDetour
Hybrid palliation Hybrid palliation (TAPVD draining v. stent)(TAPVD draining v. stent)



Hybrid palliation for RAI,TAPVD
(Age: 24 days, BWt: 2.29kg)

PDA ligation

PAB

Case 5



Introduction 
of angiocath 

(22G)

(Age: 24 days, BWt: 2.29kg)

Case 5
Hybrid palliation for RAI,TAPVD



Introduction 
of guide wire

Hybrid palliation for RAI,TAPVD
(Age: 24 days, BWt: 2.29kg)

Case 5



Introduction 
of stent

(Age: 24 days, BWt: 2.29kg)

Case 5
Hybrid palliation for RAI,TAPVD



(Age: 24 days, BWt: 2.29kg)

Case 5
Hybrid palliation for RAI,TAPVD

Placement  of stent
(Drug eluting, 4.5 mm, Endeavor TM. 
Medtronic Inc.  Minneapolis)

1. Unrestrictive systemic outflow ?

2. Adequate PBF ?

3. Adequate intracardiac mixing ?

4. No significant associated anomaly?



Postoperative course
POD #0 : Open sternum, NO / vasopressin 
POD #4: PAB tightening due to high SaO2

POD #7 : Delayed sternal closure
POD #10 : Extubation
POD #13 : GW transfer, SaO2: 90%
POD #18:  mild desaturation (SaO2: 70%)

Case 5



Stent 

• Post op. echo (POD # 18)
– adequate stent and PAB position
– PAB vel. : 2.5 m/sec
– TAPVD draining site velocity: 1.5 m/sec

continuous flow

Case 5



• Discharge with O2 inhalation at age 48 days
• 2nd Admission

Age: 52 days (POD 28 days)
C.C : Abrupt desaturation
PICU admission 

BWt. 2.7kg 
Initial ABGA 

7.11- 41-19-15%

Echo findings
Stenosis at the SVC end of stent
Velocity at the stent end: 3 m/sec

Case 5



• Op findings
– Stent – patent

Rt. SVC stricture
• Op proceure

– Stent removal
– TAPVR repair with 

sutureless technique
– Opened sternum 

Emergency re-operation

Case 5



• Postop. echo (POD # 22, Age: 84 days)  

Case 5
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•Figure 4. Survival after birth for patients with first surgical intervention after age of 30 days(A), 
with first surgical intervention during neonatal period (B) and with no treatment (C). Patients with 
neonatal surgical intervention had significantly worse prognosis than patients who had surgical 
intervention after 1 month of age (P=0.0028), although neonatal palliation group had better 
outcome compared to treatment withdrawal group (P=0.0406). 

•B. 30 days ³
(n=24)

•A. 30 days< 
•(n=20)

•C. No 
Treatment

•(n=11)

•p-value
•A vs. B : 0.0028
•B vs. C : 0.0406
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