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=Abstract= ‘
Survival and Problems after Repair of Tetralogy of Fallot

Se jung Sohn, M.D. *, Jae Jin Han, M.D. **, Young Tak Lee, M.D. *** Seong Ho Kim, M.D. ****

Background: The late results of repair of tetralogy of Fallot(TOF) are favorable in most
patients. Some portion of the patients with tetralogy, however, require reoperation for residual
lesions or result in late death. The outcome of patients after tetralogy repair performed during
the past 13 years was studied, with an emphasis on postrepair survival and problems
including reoperations. Material and Method: A retrospective review of clinical, echo-
cardiographic and catheterization data was performed in 569 of 775 patients with TOF who
underwent corrective repair between 1983 and 1995 at Sejong General Hospital, Buchon,
Korea. Result: Of 28(4.9%) early deaths(defined as 30 days postrepair), 12 deaths(42.9%)
were <1 year of age, with an operative mortality of 15.4%. The surviving 541 patients(age
2.8 months to 43.4 years, median 23 months) have been followed up from 1 month to 12.6
years(median 35 months) postoperatively. Most patients were in good functional class and had
normal right ventricular(RV) function. Postrepair results were compared between the
transatrial-transpulmonary approach and the conventional right ventriculotomy. The former
technique provided a lesser incidence of significant pulmonary regurgitation(P<0.001) and
alesser degree of RV dysfunction(P<0.05) compared with those in the latter. There were
10(1.8%) late deaths during the follow-up period and 6 of the deaths were directly related to
reoperation or ventricular dysfunction. The 10-year actuarial survival rate was 96.7%. There
were 44 reoperations(8.1%) in 39 patients(7.2%), with an operative mortality of 10.3%. The
main indications for reoperation included residual ventricular septal defect(VSD) (n=6),
pulmonary stenosis(PS) (n=11), VSD with PS(n=17), pulmonary regurgitation(n=7), and
tricuspid regurgitation(n=2). The 5- and 10-year freedom from reoperation were 89.4% and
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76.1%, rtespectively. Conclusion: Although the majority of patients with repaired TOF are
clinically well, with a high rate of survival, approximately 7% of patients have residual
lesions that require surgical therapy. Therefore, the timely and meticulous corrective repair is
mandatory to avoid reoperation, and continued close surveillance is also needed for the early
detection of residual problems.

(Korean J Thorac Cardiovasc Surg 1999;32:237-48)
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Table 1. Causes for Early Death

Table 3. Age at Operanon

~Camse. . ’ ' No. of Vpétients
Low CO 12
Renal or hepatorenal failure 2
Respiratory complications 2
Sepsis, DIC 2
Tamponade 1
Main LCA tearing 1
Unknown 8
Total 28

CO; cardiac output
DIC; disseminated intravascular coagulopathy
LCA; left coronary artery

Table 2. Types of Palliative Procedure

Palliative procedure No::of batie,nts

Blolock-Taussig shunt 38
Palliative RVOTR 9
Blolock-Taussig shunt + RVOTR 4
Pott’s shunt 1
Central shunt 1

Total 53

RVOTR,; right ventricular outflow tract reconstruction

DeEA ool wE AABAL of 5417
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EAHFERY 12} 5L 5419F 539 (9.8%)0A] 57

< Bl g wigh) fexn
+ Blalock-Taussig shunt (BT), 418 2414 22 274
(RVOTR)9] 2% Wit} (Table 2). TA)5% wA)e] 1lo]
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A9 ol W2 fenbdal 2404 $58 Wz A}
%Hl_'at Table 4] A3t} 54195 2408 (44.4%)0] 4
TOFS} 51kl W& S0 243Gt} (Table 5). 223
FAAS o FA2AL) B](Pryav) 35504 0.60+0.142
0.65 °I5k7} 2397 (67.3%)°1 2., 87792] A3 B e

Age at operatlon (yr):

P ( 1.5

< 0.5 (youngest 2.8 mo) 5 mo

<1 11 mo 58 (10.7)
<2 L7 yr 214 (39.6)
<35 29 yr 140 (25.9)
< 5~15 8.7 yr 73 (13.5)
< 15 (oldest 43.4 yr) 212 yr 48 (8.9)
Total 541 (100)

=3 A= (transatrial-transpulmonary approach)ol| 4= 0.59+
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Table 4. Repair Approach and Pulmonary Outflow Patch According to Age at Operation

Repair approach Pulmonary outflow patch Age at operation (yr) Total

<05 <1 <2 2-15 =15

Trans RA-PA Without TAP 0 11 34 16 3 64
Without limited TAP 0 1 .29 15 1 46
No patch ] 0 0 1 2 2 5

Trans RV Right ventricular patch 1 19 58 76 26 180
TAP 7 27 92 104 16 246

Total | 8 58 214 213 48 541

TAP; transannular patch, Trans RA-PA; transatrial-transpulmonary

Tran RV; transventricular

100 +
[ =
.2
W 80
by
a. 44 reoperations
bo) in 39 of 541 patients
o Years % Free
= 80 V12 995%
& 612 98.3%
o 1 974%
o 5 89.4%
g 40 10 76.1%
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Years after repair

Fig. 1. Actuarial freedom from reoperation after initial repair
of tetralogy of Fallot.
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Table 5. Concomitant Procedure

Procedure No. of patients (%)
PDA ligation 63 (26.3)
PA angioplasty 71 (29.6)

LPA 47

RPA 7

LPA + RPA 17
ASD closure 37 (15.4)
PDA ligation + PA angioplasty 38 (15.8)

LPA 29

RPA

LPA + RPA 5
AVR/AVP 2/1 (1.3)
TVP/TAP 4/1 (2.1)
Miscellaneous 23 (9.6)
Total 240 (100)

ASD; atrial septal defect, AVP: aortic valvuloplasty
AVR; aortic valve replacement

LPA; left pulmonary artery, PA: pulmonary artery

PDA; patent ductus arteriosus

RPA; right pulmonary artery, TAP: tricuspid annuloplasty
TVP; tricuspid valvuloplasty

gol sAIgom, RA4ED AdgTiAe ABTEL 29
B g9 Zozte] 27HdeldTt (Table 7). LA5E
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Table 6. The Relationshlp Between The Severity of PR and Other Components

'No or mild PR

PrvLv 0.58+0.13
Trans RA-PA 78/89 (87.6%)
Trans RV 171/261 (65.5%)
TAP (+) 120/195 (61.5%)
(—) 129/155 (83.2%)

RV aneurysm (+) 24/67 (35.8%)
(—) 29/39 (74.4%)

Moderate to severe PR

Falot 43 +=%9| azn

P<0.05

0.63+0.15
"11/89 (12.4%) "P<0.001
'90/261 (34.5%)
7751195 (38.5%) TP<0.0001
T26/155 (16.8%)
T43/67 (64.2%) TP<0.001

t10/39 (25.6%)

~ T tp by chi-square test

(+); presence, (-); absence

PR; pulmonary regurgitation

Prv/Lv; postrepair peak right/left ventricular pressure
RV; right ventricular, TAP: transannular patch

Trans RA-PA; transatrial-transpulmonary, Trans RV; transventricular

Table 7. The Time Interval from Initial Repair to Reopera-
tion and Causes for Reoperation

Years afte ' L VSD
™ VySp PS VSD+PS PR TR ,
repair o fenestration
<1 3 6" 1 2 1’
1~5 3 3t 137 32
=5 2 3 2
* Total = 44 in 39 patients; 5 patients had 2 reoperations.

One patient died Imonth after reoperation due to
multiorgan
failure, another 3 months postrepair due to infective
endocarditis.

T This patient died 1 month after reoperation due to
aspiration pneumonia.

T One patient died 3 months after reoperation due to
infective endocarditis.

J/ One patient died 1 month after reoperation due to
mediastinitis.

PR; pulmonary regurgitation, PS: pulmonary stenosis,

TR; tricuspid regurgitation

VSD; ventricular septal defect
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Table 8. Indications for Reoperation after Initial Repair

Indication No. of operations
Residual VSD 6
VSD 4
VSD + AR 1
VSD + TR 1
Residual PS 11
Infundibulum 1
Pulmonary valve or anulus 1"
RPA andfor LPA 8t
Multiple 1t
VSD + PS 17
Infundibulum 4!
Pulmonary valve or anulus 8!
RPA andfor LPA 4!
Multiple 1
PR 7
PR + VSD 2
PR + TR 1
PSR 1
PSR + TR 1
PSR + TR + VSD 2
TR 2

Fenestration of VSD patch

Total 44

* Associated with a right ventricular aneurysm
T Associated with tricuspid regurgitation in 3
T Associated with tricuspid regurgitation and a right
ventricular aneurysm
] Associated with tricuspid regurgitation, mitral regurgitation
in 1 each
Il Associated with tricuspid regurgitation in 3, tricuspid
regurgitation and a right ventricular aneurysm in 1
1 Associated with tricuspid regurgitation, a right ventricylar
aneurysm in 1 each
** Associated with a right ventricular aneurysm
AR; aortic regurgitation, LPA; left pulmonary artery, RPA;
right pulmonary artery, PR; pulmonary regurgitation, [PS;
pulmonary  stenosis, PSR; pulmonary stenosis  and
regurgitation, TR; tricuspid regurgitation, VSD; ventricular
septal defect

| 29l )AL 109 (¢ 67) (1.8%)9]19)

o 259 ZAFEA Y velt 5716l @242 St
16570 o1l ar, APAIS] Yol 124104 446412 Zokgt
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Table 9. The Location for A Residual Ventricular Septal
Defect

Location No. of patients (%)

VIF 13 (52)
Anterosuperior quadrant 3

Anteroinferior quadrant
Posteroinferior quadrant

VIF + anterosuperior quadrant
Unknown

Total

2
2
Perimembranous area 2
1
2
5

(100)

VIF; ventriculoinfundibular fold

100

80

Years Survival
V2 99.8%
612 99.4%

60 + 1 99.0%
5 9.7%

10 96.7%

40 4

% Survival

20

o T LN EEERc RS SHt EE S

0 t 2 3 4 5 6 7 8 g 10 1 122 13
Years after repair

Fig. 2. Actuarial survival of 541 patients with tetralogy of
Fallot who survived initial repair.
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Initial managenent

Table 10. Clinical Data for Patients with Pulmonary Valve Replacement

Apge at '

Patient e Restdual ' . -

. of pulmonary mitial repair

No. P . anomaly .
- outflow patch (yr)
right ventricle ) PSR 1.3
2 transannulus PSR+TR+VSD 1.3
3* limited transannulus PR+VSD 2.3
4 transannulus PSR+TR+VSD 0.5
5% transannulus PSR+TR 2.8

6 right ventricle PR+VSD 6

7* right ventricle PR+TR 36.2

Fallot 48 T&%2| Aatdnt

g o Interval o afx,i,d—,smé,,of o
. PVR ' pulmmar,yvpr,o%thems;
o (yr) o - -
) ’;;

4.8 35 Carpentier-Edwards 19mm
2.6 1.3 Carpentier-Edwards 23mm
2.7 0.4 Omniscience 21mm

1.2 0.7 Omniscience 21mm

6 32 Carpentier-Edwards 19mm
14.8 8.8 Omniscience 23 mm
429 6.7 Carpentier-Edwards 31mm

* Pulmonary valve replacement as a second reoperation

PSR; pulmonary stenosis and regurgitation, PVR; pulmonary valve replacement, TR; tricuspid regurgitation,

VSD; ventricular septal defect

Table 11. Causes for Late Death

Cause _No. of patients

Sudden death

Endocarditis

Biventricular or RV failure
Multiorgan failure
Myocardial infarction
Mediastinitis

— o = MR

Aspiration pneumonia

Total 10

RV; right ventricular

8 MEE

FEAEAL 5417 2] Kaplan-Meier methodol 98 14, 54
1 1049 AEE (actuarial survival rate) ZH7F 99.0%, 97.7%

Y 96.7% Lo} (Fig. 2).
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Table 12. Postoperative Electrocardiographic Findings in
521 Patients

ECG findings No. of atie ts %)

Normal sinus rhythm 110 (21.1)
Sinus bradycardia 3 (0.6)
Atrial ectopy 6 (1.2)
1° AVB 5 (1.0)
2° AVB 5 (1L.0)
3° AVB 10 (1.9)
RBBB 341 (65.5)
RBBB + 1I° AVB 16 (3.1)
RBBB + LAH 39 (7.5)
RBBB + LAH + 1° AVB 4 (0.8)
Ventricular ectopy 24 (4.6)

AVB,; atrioventricular block
RBBB; right bundle branch block
LAH; left anterior hemiblock

(Fig. 3).
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Fig. 3. Changes in severity of aortic regurgitation (AR)| after
repair of tetralogy of Fallot, with the number of patients
shown near each line. * Infective endocarditis, causing
severe AR, was developed 1.4 years postrepair.| **A
bicuspid aortic valve was seen in one.
AVP: aortic valvuloplasty, AVR: aortic valve replacement.
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