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Hybrid procedures in AMC

« Bilateral PA band / ductal stent for TA (lic) in 2005
* 17 hybrid procedures

Bilateral PA banding / ductal stenting: 8

Draining vein stenting for obstructive TAPVD: 1
Perventricular muscular VSD closure: 2

RVOT stenting: 6

* Inthe OR/ C-arm guided



Case 1

F /6 days

Genstational age: 39+ weeks
Body weight at Op: 2,820 gm
ABGA: 7.38-45-52-27-86%

Echocardiography
Tricuspid atresia (llc), large ASD
Non-restrictive VSD
d-TGA, Interrupted aortic arch (A)
Large ductus with R-L shunt
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4 goals in Stage | operation for FSV

Optimization of Anatomy and Physiology

1) Unrestricted systemic outflow
2) Adjustment of PBF
3) Unrestricted intra-cardiac mixing

4) Associated anomalies:

a. TAPVD (obstructive)
b. Severe AVVR
c. Severe Cardiomegaly



What should we do?

Conventional approach
1. Arch repair + PAB
2. Norwood type repair
Arch repair + DKS + RV-PA conduit (or shunt)

Detour
Hybrid palliation (bilateal PAB + ductal stent)



Bilateral PA banding
Ductal stenting

Unrestricted systemic outflow ?
Adequate PBF ?

Adequate intracardiac mixing ?

« Postop courss
POD 2: Extubati
POD 6: GW tran
POD 19: Discha

N =

4. No significant associated anomaly?
« Currently 5 months old -







Case 2

F/13 days
Genstational age: 325 weeks
~J Y :
Body weight at Op: 2,180 gm
£

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

Echocardiography:
Tricuspid atresia (llc), 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 approach
1. Arch repair + PAB
2. Norwood type repair
Arch repair + DKS + RV-PA conduit (or shunt)

Detour
Hybrid palliation (bilateal PAB + ductal stent)



Case 2

Hybrid Op (05.11.24) in the OR
Bilateral PA banding

Ductal stenting
Reverse BT shunt (3.

Postop cours nrestrictive systemic outtiow?

POD 17: Extubl 2. Adequate PBF?

POD 29: GW tr _ _ o
POD 31: Disch 9 ‘Adequate intracardiac mixing?

4. No significant associated

BCPS (2006. o
—__anomatys
ECC Fontan (2008.8.12)



Case 2

[Post-op 1 month} [Post-op 4 month}




Case 2

Reverse Blalock-Taussig Shunt
Facilitates the Growth of the
Ascending Aorta After

Hybrid Palliation

Tae-Jin Yun, MD, PhD, Won-Chul Cho, MD,
Sung-Ho Jung, MD, Dong-Man Seo, MD,
Hyun-Woo Goo, MD, and Young-Hwue Kim, MD

Divisions of Pediatric Cardiac Surgery and Pediatric
Cardiology, and Department of Radiology, Asan Medical
Center, College of Medicine, University of Ulsan, Seoul,
Republic of Korea

A 13-day-old baby girl with tricuspid atresia (Ilc), who
was prematurely born at 32 weeks and 5 days of gestation
and weighed 2.2 kg, underwent bilateral pulmonary
artery banding, ductal stenting, and reverse Blalock-
Taussig shunt. Cardiac computerized tomography at 4
months postoperatively showed that the ascending aorta
outgrew the somatic growth, presumably thanks to the
forward flow through the reverse Blalock-Taussig shunt.
At 6 months postoperatively, the patient underwent a
successful second-stage operation.
(Ann Thorac Surg 2007;83:1886-8)
© 2007 by The Society of Thoracic Surgeons




Case 2

Table 1. Changes in the dimensions of the cardiac structures on
preoperative and postoperative cardiac computerized tomography

Preoperative Post-op.1 month  Post-op.4 month
AVA (mm) 5.0 5.6 9.4
AVA (2) -4.0 -3.1 0.8
Asc.Ao (mm) 5.5 6.6 1.7
PVA (mm) 9.5 9.8 11
PVA (z) 2< 2< 2<
MPA (mm) 15.3 17.6 21.3
AVA | PVA 0.53 0.57 0.85
Asc.Ao / MPA 0.36 0.38 0.55 N
VSD (mm) 3.9 3.9 4.1
VSDAI (em?2/m?) 0.80 0.79 0.55
VSD / AVA 0.78 0.69 0.44 )

Post-op, Postoperative; AVA(mm), aortic valve annulus diameter in mm; AVA(z), aortic valve annulus diameter in
z-score; Asc.Ao (mm), ascending aorta diameter in mm at the sino-tubular junction; PYA{mm), pulmenary valve
annulus diameter in mm; PVA(z), Pulmonary valve annulus diameter in z-score; MPA(mm); main pulmonary
artery diameter in mm at the bifurcation; VSD, Ventricular Septal Defect; VSDAI, VSD area index




*2005.11.16 (pre-op) 2006.3.30 (post-op 4 m)‘

2006.6.5. (post-op 6m,
after 2nd stage Op)
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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) - 209mm?
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 approach
1. Norwood type repair

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

Detour
Hybrid palliation (bilateal PAB + ductal stent)



Case 3

Hybrid Op (06.11.7) in the OR
Bilateral PA banding

Ductal stenting

Reverse BT shunt (3.\ ™
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Postop cours
POD 2: Extuba
POD 6: GW tra
POD 9: Discha

Unrestrictive systemic outflow?
Adequate PBF?

Adequate intracardiac mixing?

A ow N2

Atrial septec| 4. No significant associated anomaly?

BCPS: 07.09.04
ECC Fontan: 09.12.15


















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 approach
VSD repair via RV-tomy or LV-tomy

Detour
Hybrid palliation (perventricular device closure)






Case 5

F / 26 days

Genstational age: 37+4 weel
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
DORYV without PS

Bilateral SVC

Supracardiac TAPVD draining to S\ ¢
RA junction with severe obstruction



Case 5

l

Cardiac CT at postnatal day 1
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Echocardiography at age 1 day
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Echocardiography at age 8 day



What should we do?

Conventional approach

1. Withdrawal

2. PDA ligation + PA banding

3. PDA ligation + PA banding + TAPVD repair

Detour
Hybrid palliation (TAPVD draining v. stent)



Case 5

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




N

Unrestrictive systemic outflow ?

Adequate PBF ?

Adequate intracardiac mixing ?

No significant associated anomaly?




Case 5

Postoperative course

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

POD #7 : Delayed sternal closure

POD #10 : Extubation

POD #13 : GW transfer, SaO,: 90%

POD #18: mild desaturation (SaO,: 70%)




Case 5

* 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 O, 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

Emergency re-operation

* Op findings
— Stent — patent

Rt. SVC stricture |

 Op proceure

— Stent removal

— TAPVR repair with
sutureless technique

— Opened sternum



Case 5

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

MI035
Tis 1.4 0:03:21

ADM PED

SHIN SO . ARIC
} 34554003 < |




ot 10 351 0 bowis RN _§710HF

Interactive Cardiolascular and Thoracks Sermery & (2008) 283784

INTERACTIVE
CARDIOVASCULAR AN
THCH AL SLIRIGERY

WL ICVIE OTE

Negative results - Congenital

Hybrid palliation for right atrial isomerism associated with
obstructive total anomalous pulmonary venous drainage

Won-Kyoung Jhang®, Yong-Jin Chang®, Chun-So0 Park®, Yeon-Mi Ohe, Young-Hwue Kime, Tae-Jin Yun=*

*Fvision of Pedictric Cardioe Surgery, Asam Medicol Cender, College of Medicine, University of Usan, 1881 Poongnap-dong, Sorena-gu, Seoul,
Repurhiic of Korea, 138 734
wPediatric Cordiofoay, Asan Medicol Center, Dollege of Medicine, University of Uisan. Republic of Horea

Hecsprad 1 Hovember 2007 recsived in resteed form 30 December 1R socented 1 lanusny 2000

Abstract

A twenty-four-day-old gii, who was prematurely born at 36 weeks of gestation, and weighed 2.2 ko, and disenosed with right atrial
somensm, functionally single ventncle; bilateral supenor vena cava (5YE) and obstructive supracardiac total anomalous pulmonary vanous
drainage (TAPYD) draining to the junciion between the right SVC and the mght atrium, underwent 3 hwbrid procedure in the oparating
room, which consisted of pulmonary artery banding, ductos ligation and stenting of the draining vein of TAPYD. Obstrocton at the drainage
site of TAPVD was fmitially refieved affer stenting, but, one month aftor the procedure, the distal end of the stent became stenotic and
shie received bitatera!l sulureless repair of TAPVD. At postoperative soven months, she underwont bidirectional cavopulmonary shunt
uneventiully, and she haz been follpwed-up for two months in & stable state without amy problem in the pulmopary venous pathway.

i 2008 Published by Europaan Association for Cardio-Thoracic Surgory. All rights reseved.

Kepwnras: TAPYD; Baght atrizl zomerisn; Hybrid procediers

1. Introduction

Although the prognosis of right atrial isomerism (RAl)
associated with obstructive total anomatous pulmonary
venous drainage (TAPVD) is very poor even in contemporary

caroe (1 71 cooroecteo TADWT renatr vmeen irit a2l rodiiaton

necrotizing enterocolitis, antimicrobial treatment was ini-
tiated. From the 15th day of lite, she began to show
desaturation (70%), tachypnea. and pulmonary venous con-
gestion on chest X-ray. Follow-up echocardiceraphy
revealed that the draining site of TAPVD had become
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Contemporary management of right atrial isomerism: Effect
of evolving therapeutic strategies

Tao-Jin Yur, MO ® Gsman 0. Al-Badi, MD.® lan Adatia, MD® Christopher A Caldarone, MO John G. Coles, MDY
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Objectves: Infants with rphl sirial isomensm have poor owlcomes becoosa of o
counpdex combinsion of cardine anpmalies. Agprossive manngement of totnd ancn-
alouey pulmomary venous draimage mright have 4 positive effect on e promesis.

Metheds: Outcomes of all children with rigit strial isomensm from 1994 1o the
present were reviewed, Manngement of ol momaloos polmomry venous drinege
evilved (roe pD repair of convamtional surgienl Eehnigue o primary suluredess
ripair on initial pallintion. Cox survival modebs were usad (o identify vanables
svercimivd with reduced siervival,

Resuhtx There were 53 chilfon enrofled in the study. The mexdian sge ul the initial
visil wos 2 days. Rity-one patksts had fotal snomalons polmonscy venoos drunape
{obstrctive in 27 potients ). Withdmwal of trestment ocopmed in 1] (20%) of 55
patiens during an isterval of institntions! bias towand so trestmend. Thirtaen (24%)
of 55 patuents had pallintions withoot total spomalooas pulmonars venous doonege
repaie, ond 3 (23%) of 13 survived. Thity-ooe (365 ) of 55 patieats hsd operxtions
thod inchuded ot anomatous pulmonary venoas drainnge repair, of whomm 13 (429%)
of 31 underweni pnmary suiureless repmir for ioml snoemaloos pofmomary. venous
draimase. Smiven (32%) of 3] sucvevesd, and ther conmont status 1 to 10 years
imedae, 5.8 yvears§ afier mogreir is post-Fomtan (7716 [44%]). posthisdirecticnal Glenn
(616 [38%]), and othess (3 [20%]). In pabenis who poderwant tolal anomalous
poimonry venouy dmineee renair (in = 310 2 sk fciors of decrensed survival
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*Age in months

*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).
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