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=Abstract=
Surgical Experience of Open Heart Surgery in Neonates

Yong-Hoon Lee, M.D.*, Eun-Hee Joe, M.D.**, Pili-Jo Choi, M.D.*™
Si-Chan Sung, M.D.**, Jong-Soo Woo, M.D.**, Hyung-Doo Lee, M.D.***

From January 1993 to April 1995, 27 neonates(under age of 30 days) underwent open heart surgery in
the Department of Thoracic and Cardiovascular Surgery. Dong-A Medical Center. Mean age and weight
were 12.1 days(2days~30days) and 3.29 kg(2.6kg~4.1kg) respectively. Cardiac anomalies were simple
complete transposition of great arteries{ TGA) in 11 neonates, TGA with coarctation of aorta(COA) in 1,
total anomalous pulmonary venous connection(TAPVC) in 35, double inlet right ventricle with TAPVC in
1. interrupted aortic arch(IAA) with ventricular septal defect(VSD) in 3. pulmonary atresia(PA) with in-
tact ventricular septum(IVS) in 3, pulmonary stenosis with 1VS in 1, Taussig-Bing anomaly with TAA in 1.
and hypoplastic left heart syndrome(HLHS) in 1.

Postoperative complications were myocardial and/or pulmonary edema which caused open sternum in
13 patients(54.2%). acute renal failure(ARF) in 10(37.0%), intractable low cardiac output syndrome
(LCOS) including weaning failure from cardiopulmonary bypass in 7(25.9%). bronchopulmonary
dysplasia in 1, wound infection in 1, and paroxysmal supraventricular tachycardia in 1. Nine of 13
patients with postoperative open sternum were recovered with delayed sternal closure. and seven of 10
patients survived postoperative ARF with peritoneal dialysis. There were 8 operative deaths(29.6%); 3 in
the patients with simple complete TGA. 1 in TGA with COA, | in PA with IVS, | in Taussig-Bing
anomaly with TIAA, I in DIRV with TAPVC, and | in HLHS. One late death occurred after arterial
switch operation in simple TGA. The most common cause of death was low cardiac output syndrome.
Our initial experience of open heart surgery in neonates showed high operative mortality and morbidity,
especially in complex anomalies.

(Korean J Thorac Cardiovasc Surg 199629 : 828-35
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Table 1. Cardiac Anomalies in Neonates Table 2. Pre-Operative Conditions
27 cases 1993. 1-1995. 4 27 cases 1993, 1 - 1995, 4
Transposition of great arteries 11 Conditions Cases %
TGA + Coarctation of aorta ' ! PGE: dependent 7 630
Total an.omak?us pulmo.nary ve?nous con.nectlon 5 Ventilator dependent 16 593
Double lrllet nght v$:ntr1cle + infracardiac TAPVC 1 Cyanosis 16 593
ln[erruPtlon ol a‘lortl‘c arch with VSD 3 Cyanosis and congestive heart failure 7 259
IAA with Taussx'g-Bl.ng 'flnomaly ) ! Congestive heart failure 4 14.%
Pulmonary atrcsm' with intact ventricular septum 3 Generalized edema 4 14.8
Pulmonar}f S[el?o‘“s ] Disseminated intravascular coagulopathy 2 7.4
Hypoplastic left heart syndrome ] Oligouria P 74
Total 27 Balloon atrial septostomy 5 18.5
TGA : transposition of greal arteries B“l”()fm pulmonic mIVO[‘Omy ) : 3.7
TAPVC : total unomalous pulmonary venous connection Massive hemothorax with hypovolemic shock
VSD : ventriculur septal defect due to subclavian pucture 1 3.7

TAA interrupted aortic arch
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3 4 9] & (transposition of great arteries)o] 113 2 7}3F
ke 4uol A Al 4 =Z(ventricular septal de-

fect)& abalel ook 3¢ 1= ol shr 0.2 ojn]7} gliz )

22 AT A EZG A 1= AN EFEAAES
< zZt3 ) WEAA ) FI o) F) &322 (coarc-
tation of aorta) ¥ AT AELE Futgl 7| 3o] |4

sl F9 A = gHFo) A2 (lotal anomalous pulmonary
venous connection)o] S#igich o] & 3eli= A AAFLE
(supracardiac type)o] 33, Al A H-3 (cardiac type)3} 4
#8158 (infracardiac type)o} zHz} 1314 glsich AA &
A4E5E Fg o5 2igk S (interruption of aortic
arch)o] 3} el &dl, 2% Agolg e 28 o) A= Alwb
7 7 &(atrial septal defect) & o}-&eg] Futalgich &=
g AA A 3 o5 9 4 ZF(pulmonary atresia with in-
tact ventricular septum)o] 38|93 3L ol 58 23] 2F=(pul-
monary stenosis), tH-& 4 -g-2lckFo] 51k Taussig-Bing
anomaly9} 23 %] = §1-5-0] AFZ(A) AF5} 581 )o] Subsl ch
Al%41 Z(double inlet right ventricle), A G R 25T
(hypoplastic left heart syndrome)o] z+z} [d#]#lo)gict
(Table 1).
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Table 3. Open heart surgeries in neonates
27 operations 1993, 1 - 1995, 4

Opemuon No. Op. death
Arterial wulch opudtlon of T(;A 11 3
One-stage repair of TGA and COA 1 1
Correction of TAPVC S 0
Correction of TAPVC with PA banding 1 1
One-stage repair of IAA and VSD 3 0
One-stage repair of T-B anomaly and TAA | |
RVOT Reconstruction of PA with 1VS 3 1
PV valvotomy of Critical PS 1 0
Norwood operation | 1
TOTAL 27 8(29.6%)

TGA ! transposition of great arteries
COA : coarctation of aorta

TAPVC : total anomalous pulmonary venous connection
PA : pulmonary artery

TAA @ interrupted aortic arch

VSD @ ventricular septal defect

T-B heart : Taussig-Bing heart

RVOT : right ventricular outflow tract
HSHS : hypoplastic left heart syndrome
PA : pulmonary atresia

PV : pulmonic valve

PS : pulmonary stenosis

IVS tintact ventricular septum
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Aol 29, Wi 299l o, Seflolj A EAA] Al
Mg Al sl an, e el A EAA F 5 g f 8 4]
shalch. bl Lol 412 obaA] A Fahg o B A 2
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Table 4. Conduct of Cardiopulmonary Bypass

TGA Flow rate, 100~170ml/kg

Hypothermia, 21°C ~24°C (rectal temp.)

No total circulatory arrest

Flow rate. 60~170ml/kg

Hypothermia, 18C

Total circulatory arrest

Flow rate. 60~170ml/kg

Hypothermia, 18T

Circulatory arrest of arch vessels

T-B anomaly with IAA Flow rate. 100~170ml/kg
hypothermia. 16

TAPVC

[AA with VSD

Total circulatory arrest
HLHS Flow rate. 150~170ml/kg
Hypothermia, 16
Total circulatory arrest
Flow rate. 150~ 170 mi/kg
Mild Hypothermia, 32~34¢C

PA_ PS with 1VS

TGA : transposition of great arteries

TAPVC : total anomalous pulmonary venous connection

VSD : ventricular septal defect [AA interruption of aortic arch

T-B anomaly : Taussig-Bing anomaly HSHS hypoplastic left heart syn-
drome

PA : pulmonary alresia PS pulmonary stenosis VS intact ventricular sep-

tum
astomosis) & 3} vl Z Fo}-Z okele|(supine position)
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Table 5. Myocardial Protection Table 8. Complications and Resuit in TAPVC

Crystalloid cardioplegic solution and topical cooling 8 Acute renal failure 2/5

Cold 1:1 diluted cold blood cardioplegic solution and 15 Delayed wound infection 1/5
topical cooling No operative death

Fibrillating heflr[“W]th mild hypothermxg . i 4 TAPVC : total anomalous pulmonary venous connection

Table 6. Complications in TGA

Myocardial edema (delayed sternal closure) 9/11
Low cardiac output syndrome 3/11
Acute renal failure 6/11
Bronchopulmonary dysplasia 1/11
Paroxysmal supraventricular tachycardia 1/11

TGA transposition of great arteries

Table 7. Result in TGA

Operative Death 3/11(27. 3%)

Late Death 1/8 (sudden cardiac arrest at home 3
weeks afler discharge)

Operative death

1993 2/4
1994  0/5
1995. 4 1*/2

* Preoperative massive hemothorax with hypovolemic
shock due to subcldvmn puncture

TGA : transposition of great arteries

H-71=] wleldk o2 side-biting clamp & o] &-3}o] 3}s)
tE ol dmm Gore-Tex tube graftE 2217 3 #F-
St sholE cpa] ole} 2 Eo] Absiol-Eol 2te 7A
o] ArebE Abstsicth oS A FH 2 st
o] Yo ZAAHY-connector)E o] £58le] z}zb FF3F o)L
A2-g "ol =e|HA AAFAAESS H 24354
‘:]'- o F A2 18T7HA Wolmd F g U gHBES
S AR AHarskal A uE el BE A reks Al A

g & A5 1) sl o -E -8 7-0 Proleneg o]4-3}
of 2 A3t § "F%‘% bt} o]u] F FE 2] (ductal
AL Bpac) g o 2 o] = A
TA el 383 24 =
Ris Z—}r"} 73%%3555% Abg-stlond 8=
2 53 7k e
= WA 7H JEJ Az Foow 25
 whebed AREEA] st gl E o # A ol

= F—‘;‘-l‘
d
——
N
~N
2
o
N
)
offt
_1-51
m
r\-\
lo

Table 9. Complications and Result in IAA with VSD

Myocardial edema (delayed sternal closure) 3/3
Acute renal failure 1/3
Stenosis (balloon dilatation) 1/3

No operative mortality

VSD ! ventricular septal defect
TAA interruption of aortic arch

Table 10. Complications and Management
20/27 cases (74. 1%)

Survival

Complications

Myocardial 13(54.2%

Management

Delayed sternal closure  9/13

Edema

ARF 10(37.0%]) Peritoneal dialysis 7110

LCOS 7(25.9%) Catecholamines and 0/7
afterload reduction

BPD 103.7%) Long-term artificial 1/1
ventilation

PSVT 10.3.7%) Digoxin and supportive  1/1
management

Wound 103.7%) Wound revision 1/1

lanL[lOl’l

ARF : acute renal failure

LCOS : low cardiac output syndrome

BPD : bronchopulmonary dysplasia

PVST : paroxysmal supraventricular tachycardia

9 wetEd A e st Al 5 B 2 ghol=
AN e F FUIS AdFedr) AP RAES
T Fob= A3 H 4l Norwood operationd A]3§sheic)
(Table 3)
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TE-8 213 s cHTable 5).
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Table 11. Motality Cases

Case Age/Sex  Body Wt.  Anomaly Causes Date

1 3 days/M  28kg TGA LCOS. ARF  POD 3

2 3 days/M  32kg TGA LCOS POD 1

3 6 days/F  29kg TGA LCOS, ARF  POD 3

4 7 days/M  3.4kg TGA + LCOS POD 0
COA

5 27 days/M  3.8kg T-B anomaly LCOS POD 0
+ [AA

6 2 days/F 2.7kg PA + IVS ARF PODI13

7 23 days/F  3.4kg DIRV + LCOS POD ¢
TAPVC

8 l4 days/M 3.3kg HLHS LCOS POD 0

TGA  transposition of great arteries

COA : coarctation of aorta, T-B anomaly Taussig-Bing anomaly

IAA : inlerruption of aortic arch, PA pulmonary atresia

IVS @ intact ventricular septum,

DIRYV : double inlet right ventricle

TAPVC : total anomalous pulmonary venous connection

HLHS : hypoplastic left heart syndrome. LCOS low cardiac output
syndrome

ARF : acute renal failure. POD postoperative day
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