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Results of Surgical Treatment for Congenital Heart Disease Associated
with Non-cardiac Surgical Disorders

Takeshi Shinkawa,*” Masahiro Yamaguchi,” Naoki Yoshimura,'" Shigeteru Oka,*”Yoshio Ootaki,*”
Masahiro Yoshida, " Teruo Tei,>” Kenji Kuroe,” Sachiko Kido,?” and K azuya Tsukuda?”

Departments of *“Cardiothoracic Surgery and *Cardiology, Kobe Children’s Hospital, Kobe, Japan

Background: The surgical strategy for patients with congenital heart disease (CHD) who have associated non-cardiac surgical
disordersis controversial. The aim of this study was to evaluate retrospectively our recent surgical strategies and their results.
Methods: We reviewed the results of surgical treatment for 116 patients with CHD who had associated non-cardiac major
surgical disorders between September 1979 and February 2001. We divided all the patientsinto two groups: those who underwent
theinitial operation for CHD before 1990 (Group I) and those who underwent their initial operation after 1991 (Group I1).
Results: The mortality rates of Groups | and |1 were 34% (22 of 64 patients) and 13% (7 of 52 patients), respectively. The
respective mortality rates of patientsin Groups | and |1, according to the associated surgical disorder, were as follows: anorectal
anomaly, 16% (3/19) and 10% (2/29); esophageal atresia, 26% (5/19) and 20% (1/5); tracheal stenosis, 29% (2/7) and 0% (0/8);
duodenal atresia, 50% (3/6) and 25% (1/4); and omphalocele, 83% (5/6) and 25% (1/4). The respective rates of initial operations
in Groups | and 11, according the associated surgical disorder, were as follows: division of tracheo-esophageal fistulain patients
with esophageal atresia, 78.9% (15/19) and 100% (5/5); esophageal atresia definitive repair in patients with esophageal atresia,
47.5% (9/19) and 60% (3/5); cardiac definitive repair and relief of tracheal stenosisin patients with tracheal stenosis, 42.9% (3/
7) and 100% (8/8); omphal ocele definitive repair in patients with omphalocele, 50% (3/6) and 100% (4/4). In our hospital,
screening of CHD using echocardiography is performed prior to al surgical interventions, and, once the association of CHD and
major non-cardiac surgical disorders has been diagnosed, the surgical strategy is determined under the collaboration of cardiac
surgeons, pediatric surgeons, and pediatric cardiologists. This strategy is more strongly enforced in Group Il thanin Group |, as
reflected in the differencein rates of initial operations between the two groups.

Conclusions: The improved strategy used to treat patients with CHD and non-cardiac major surgical disorders served to lower
the mortality rate.

ogood

oobooobooooooobooobooobooobooobooOooobooboooobooOooobOoooOoboOoboboobooaon
ooboooboooooooooooboooboboobooobooOooobooobobooboooOobOOooobooooboooobooan
oobooooOoooooooooao

ooooi19790 sO0OD20010 20000020 0000000000000000000O0O0DOOOOOOO
uobooobooooooooooboobbodobooooooooooooooooooooooooboooooan
000000000000 0D0O00O0nuun Imed0moooob nms20@mooooooon
ooooooono
OoOoOoliconooooooooooon0iooooooodm22e4@noooOBmMy/s200000000
OO00o0o0oooooooooooooooDooOOOooboOIo01emy/mnoolom2zmooooooog

o140 4026000 oooooooeoz-sseell 0000000 O0OOOOOOOODOOA465
goist 2010000 gooooooocoooooooboooooo

8 ] 00D0000000000019000 40




395

1002605/1900 N0 020010 00000000 10020270 N00oHo/8 OO0 O0O0ODBOOOO
100s50@M3eMNOd2smMmy4oonooooooo0 Iogs3mMms/enoo2smy4mooooonoog
cobooobOiocoooconoobooboboooooooobooliobngoooboobooooboooooooaon
OooooooooOoOoooooOoO0oooDOooO0oO0OooOoOo00 100v78.90015/1900 11 O O 10000 5/5010 O
0000000000 000000000 10047509190 N0060M3BLO0O00 NO00D0O0O0O0O0O
00000000000000000000000000000000 10042.9003/7C1011 0 0O 100010 8/8(1 O
nooooobooboooboooboobooobboobboooooooobooooboooooooooooooaon
Ooi1ooso@3eminooloom4/4monoooooooooooooooooooboooooooooon
oobooooooooobooooboooboooOoobOooobooooboooboooooOoOooobooooboboOoboboOoooOon
oobooooooooobooooboooboooOoobOooobooooboooboooooOoOooobooooboboOoboboOoooOon
obooooooooooobooooooooooobooooooooooDoOoboboOooooooooDoOO9eoudnd
cobooboooooooobogliobonobooboobooboobooboogn

ogoooboooooooooooooooDbooOoOobOboboobooouoooooooooooooDoO ooo
ooooooooboooooooooooooooooooobooooooooboooOooooooooooboobooOooon
OoooboooobooooboooboooobooobooOooooooobooOooboOooobobocooobooOooobooon

oobooboooboooboooboobooooooboooooooooon

oooo

oo oooooomoooooo
goooooooooooooooooooobooo
goooooooooooooooooooobooo
goooooooooooooooooooobooo

dototooto00o0o0ooOooomooboobooooo

O00oooooooooooooooooooY M
cooobOoooobooboboooooboobooon
oooobooooobooboobooooobooboon
oooobooooobooboobooooobooboon
oooobooooobooboobooooobooboon
cooobOoooobooboboooooboobooon
coboooooo

oooOoO0ogad

0000000000 dprostaglandinE:0 000000
go0o0o0o0o0oO0OO0OOO0OO0OOODOOOOOOOOOO0
go0o0o0o0o0oO0OO0OOO0OO0OOODOOOOOOOOOO0
19790 9000020010 2000000000000
O0@o0o000o0oo0oooooooooooooo
O0Moo0o000o0o0o0oooooooooooooo
0000001600000 0000MO Table 1O

000000000000 0000mMmOoooOomon
03360 000000000000O241020.70 M0
O00wBM10M0ooooooooomonn
O0000ooooomoemsen M oooomo
goooO0oO0O0OoOmomsel M OIOOOOODO 50
0430 CantrellD 00 4340000000000

Ooooooopoor7oo0OoOoOoOD1zooood
0000000000000 0M TR 1700 14.70 M
O00000000000000DDOOCoAT IAAD
1201030 M O00000O00O M VvsSbO2 10.30 M
gooopoooOoUooooooooooooooogaz
1030 M 0000 mPDAOOCI 86O MO ODOOO
gooOoooooomPANVSDB M6 M OOOO
O000000000DOOmDORY +PSB MI5.20 M
00 Mvascular ringld (M 5.20 0 00000O00O0OO
ODORVIG 1520 (D OO0 OO ASD 11 5.20 T
oooogooooo
goooooooooooooooooooogoo
O0uoo0omoooooooooomooon
Oo0oooos0o0oooogo
000000000022 trisomy 110 0 NoonanODO O O 2
(ODORV+OOOOOOOVSD+0O0O0O DO I 13trisomy
1MOVSDOPDA+ 0000000400000
ONoonanO O OOCOOOOMmMI22q1120 0000000
gooooooooooopoooooDooomoon
O018trisomyd 0000 ODOOOOCOOOOOOOO
ooo
O00o0oDoooooooooooooooooon
gooooooOoooooooooooooogoon
Oo0o0oDooOoooooooobooogeeioooo
O0011600 20000000
O1googgle79g0ooi1ononoooooooon
0ooge4d
Oongooooeeooozeoldooooooooon
0oggsa0d

00150 70 10 |




396

Table 10 Details of non-cardiac surgical disorders and congenital heart disease

Non-cardiac surgical disorders No. of cases Congenital heart disease No. of cases

Anorectal anomaly 391 33.6% 70 TF 171 14.7%0 20
Esophageal atresia 240 20.7%[ 10 CoA/IAA] +VSDO 121 10.3%( 00
Tracheal stenosis 151 12.9%(0 10 VSD 177 10.3%(00 30
Duodenal atresial stenosis] 101 8.6%00 30 VSD +] ASD and/or PDAC 121 10.3%(0 40
Omphalocele 10 8.6%00 10 PDA 10 8.6%00 10
Diaphragmic hernia 51 4.3%00 00 PA /VSD 8 6.9%00 00
Cantrell syndrome 4] 3.4%00 00 DORV + PS 6] 5.2%00 00

Others 161 13.8%( 10 Vascular ring 61 5.2%00 00
DORV 61 5.2%00 10
ASD 61 5.2%00 00
Others 211 19.0%!(00 30
Total 1231 overlapping 70 Total 116 0140

O @ Number of chromosomal disorders. Non-cardiac surgical disorders include 7 cases of overlapping.
TF: tetralogy of Fallot, VSD: ventricular septal defect, ASD: atrial septal defect, PDA: patent ductus arteriosus, CoA: coarctation of the
aorta, IAA: interruption of the aortic arch, DORV: double outlet right ventricle, PA: pulmonary atresia, PS: pulmonary stenosis
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Table 30 Details of initial operations

Non-cardiac surgical disorders Group Initial operation Case§l deaths[]
Cardiac palliation 110
| Cardiac definitive repair od
Stoma 1120
Anorectal anomaly definitive repair 61 00
O Anorectal anomaly
Cardiac definitive repair 1 od
I Stoma 12110
Anorectal anomaly definitive repair & 10
Cardiac palliation and anorectal anomaly repair 1 od
Esophageal atresia palliation 100 30
| Esophageal atresia definitive repair 820
0 Esophageal atresia Cardiac repair and esophageal atresia repair oo
" Esophageal atresia palliation 7z oo
Esophageal atresia definitive repair 310
Cardiac definitive repair 2110
| Other associated anomaly palliation 2100
0 Tracheal stenosis Cardiac definitive repair and relief of tracheal stenosis 310
1l Cardiac definitive repair and relief of tracheal stenosis 800
| Cardiac palliation 10
Omphalocele palliation 2110
0 Omphalocele Omphalocele definitive repair 330
Il Omphalocele definitive repair 7z oo
Omphalocele repair and cardiac palliation 2110
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Table 40 Operative results for each group and disease

Total Early

mortality mortality anomaly atresia

Anorectal Esophageal Tracheal Duodenal

stenosis  atresia

Omphalocele Group A Group B  Group C  Group D

Total 20116  9/116 5/39 6/24 2/15 4110 6/10 9/56 6/31 13/23 1/6
00 25.0%0 0 7.8%0 [0 12.8%0 0 25.0%0 [ 13.3%0 0 40.0%0 [ 60.0%01 0 16.1%0 [ 19.4%0] [ 56.5%0 0 16.7%[]

Group| 22164 /64 3/19 5/19 217 3/6 5/6 5/29 5/18 11/14 13

Pl 034.49%0 014.1%0 0 15.8%0 0 26.3%00 [ 28.6%00 [ 50.0%[0 [ 83.3%01 0 17.2%[0 [ 27.8%0 0 78.6%0 [ 33.3%[]
croun 7152 0/52 2/20 15 0/8 1/4 1/4 4127 113 2/9 03

P 0 135%0 00.0%0 010.0%0 020.0%0 00.0%0 0 25.0%0 0 25.0%0 0 14.8%0 [0 7.7%0 022.2%0 [ 0%
pvalue 6079 0.0036 NS NS NS NS NS NS NS 0.012 NS
0 Groupl-IIT

Dead cases/total cases (mortality), NS: not significant (p>0.05)
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Table 50 Details of dead cases

Non-cardiac surgical CHD
CHD disorders Group radical &DD 000000 Cause of death
TGAI Il0, CoA Anal atresia | ¥ Operative death ED, C
» &0 O intermediate perative dea ’
CoA, AVSD, Duodenal stenosis, .
cor triatrium intestinal malrotation | * Operative death ED,C
HLHS Duodenal atresia | - Operative death ED, C
Truncus arteriosus Duodenal atresia | - Operative death ED, C
TS, PS, LV-RV tunnel Cantrell syndrome | - Operative death ED, C
DORYV, VSD, PDA Diaphragmic hernia | - Heart failure ED, C
HLHS Esophageal atresial CO | - Heart failure ED, C
DORV+PS Omphalocele | + Heart failure ED, C
SV+PS Cantrell syndrome | - Heart failure LD, C
TF Hirschsprung disease | + Heart failure LD, C
IAA] BCcomplex Anal atresial low | - LVOTO LD, C
IAA] Al AVSD, DORYV, . .
PAPVR, asplenia Omphalocele 1] + PVO, airway bleeding LD, C
Duodenal atresia, :
DORYV, ASD, PDA, PH funnel chest 1] + PH, pnuemonia LD, C
Anal atresia Pneumonia,
PAIVSD O intermediate I - anoxic spell LD, C
Postoperative
CoA complex Omphalocele | - hemorrhage ED, S
Esophageal atresial C[J _ Postoperative
CoA complex diaphragmic hearnia,etc I tracheal obstruction ED. S
DORV+PS, MS Esophageal atresial COl | - Trachez?:-sfjgphageal LD, S
PA sli Tracheal stenosis, | N Resiratory infecti D S
sling bronchomalacia espiratory infection ,
Dead at other
TF Omphalocele | - institute: unknown LD, S
VSD, PDA Esophageal atresi&l CO 1] - Pneumonia LD, S
VSD, ASD, PDA CBA I _ Biliary |nfect_|on, LD, S
pneumonia
TF Tracheal stenosis | + AML Other
. Pulmonary
CoA, PDA Esophageal atresial A | + thorombosis Other
CoA complex, Sudden death
polysplenia Omphalocele I - O airway obstruction?[] Other
. CPAOA
TAPVRI lad Anal atresial low[ | + 0 misswallowing 0 Other
DORYV, ASD, ; -
PDA. PH Esophageal atresial A | Unknown Other
Omphalocele
TAl IbO O Cantrell syndrome(] | - SAH Other
pyloric stenosis
CoA, PDA Diaphragmic hernia 1l + Pneumonia Other
AVSDI AL, PDA, PH Anal atresial low] I - Intestinal infection, Other

diarrhea, DIC+MOF

ED: early deathl within 1 month after operation(] LD: late death, C: cardiac event, S: non-cardiac surgical event, AML: acute myelocytic leuke-
mia, CPAOA: cardiopulmonary arrest on arrival, MOF: multiple organ failure, DIC: disseminated intravascular coagulation, LVOTO: left ventricu-
lar outflow tract obstruction, PH: pulmonary hypertension, PVVO: pulmonary venous obstruction, SAH: subarachnoid hemorrhage
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