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Study of Aortic Regurgitation After Repair of Tetralogy of Fallot
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Background: There are few reports on the development of aortic regurgitation (AR) after repair of tetralogy of Fallot and the
etiology of this condition is unclear. This study was done to determine the risk factors for the development of AR after repair of
tetralogy of Fallot.
Methods: We retrospectively studied 191 patients examined by echocardiography more than one year after repair of tetralogy of
Fallot. The grade of AR was estimated in all patients and %A od was cal culated as the percentage of the predicted value of the
diameter of the aortic sinus of Valsalva at repair and at the time of the last examination in 131 patients.
Results: At the last echocardiography examination, 43 patients had AR (mild: 39, moderate: 2, severe: 2). %Aod at repair and at
the time of the last examination were significantly different for the group with no AR, the group with mild AR and the group with
more than moderate AR, but in each group, %Aod was not significantly different from the time of repair and the last examination.
Development of AR was associated with %Aod at repair (odd's ratio, 1.06; 95% confidence interval, 1.02 to 1.09) and
22011.2deletion syndrome (odd’s ratio, 11.2; 95% confidence interval, 2.8 to 45.3) on logistic regression analysis. In addition,
%Ao0d at repair was associated with age at repair, pulmonary atresia, and presence of major aortopulmonary collateral artery.
Conclusions: Long-standing hemodynamic stress on the aortic valve and wall of the aorta before repair can induce dilatation of
the annulus and ascending aorta, which can cause AR after repair. It is suggested that patients with 22q11.2deletion syndrome
may tend to develop AR. Further studies are required on morphological abnormality including the aortic valve.
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Table 100 Patients

Total patients in study 191

male 114/female 77
4.2 + 2.21 1-140

17.9 £ 7.61 3-430

13.7 = 7.511-330

Gender
Age at repaif] yrs{
Age at last examinatiof yrs

Duration after repait] yrsJ

Types of tetralogy of Fallot

TOF-PA 13
Blalock-Taussig shunt 47
MAPCA 4

VSD leakage
Right aortic arch 22
22q11.2 del. syndrome 15

TOF-PA: TOF with pulmonary atresia 0 mean =+ sdC

MAPCA: mgjor aortopulmonary collateral artery
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Fig. 10 Relation between Aod on echocardiography and Aod on
angiography.

Table 20 Cases of aortic regurgitation] ARC

Total number 43
Gender male 30/female 13

5.2 + 3.00 1-1200
17.4 + 8.61 5-3600
12.3 £ 7.91 1-280

Duration after repair AR detected yrs1 9.9 = 7.81 0-260

Age at repail] yrs(J
Age at the last examinatiof] yrsQ

Duration after repait] yrsJ

AR grade
Mild 39
Moderate 2*
Severe 2*

*: one patient developed AR at the time of repair

Table 30 Cases of aortic regurgitation (AR 0 moderate)

at repair at the last examinaion
Case Diagnosis  Age AR %Aod Age AR %Aod
1 TOF 11 Mild 190 18 Moderate 183
2 TOF 4 0o-0 120 25 Moderate 150
3 TOF-PA 11 Mild 160 32 Severe 228
4 TOF 3 NE NE 29 Severe, |IE NE

NE: not estimated
IE: infectious endocarditis
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Table 400 Univariate analasis of predictive variables for develop-

ment of AR

Fig. 20 Comparison of %Aod among groups of AR (none), AR (mild,
and AR (moderate 00).
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Variables ORJ 9501 CIO p
O Aod at repair 1.06]11.03-1.090 < 0.0001
Age at repair 1.2511.08-1.40 0.0019
22911.2 del. syndrome 10.97 3.2-36.90 0.0001
Pulmonary atresia 14.6] 3.8-56.20 < 0.0001
Blalock-Taussig shunt 2.911.4-6.10 0.0036
MAPCA 3.510.5-260 0.21
Right aortic arch 1.71 0.6-4.50 0.27
VSD leakage 3.510.21-570 0.38
Male 1.0] 0.5-2.10 0.81
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Table 500 Multivariate analysis of predictive variables for develop-
ment of AR

Variables ORJ1 950 CIO p

1.06] 1.02-1.090 0.009
0.9910.78-1.270 0.98

O Aod at repair

Age at repair

22q11. 2 del. syndrome 11.721 2.8-45.30 0.0007
Pulmonary atresia 4.371 0.7-250 0.1
BT shunt 1.36]1 0.5-3.70 0.55

o0o00ooooooooooooooogooooog
o0o00ooooooooooooooogooooog
00019970 0DoddsO* 0 000 0O0O0ODOOOOO
000000000 OTORI6 TOF-PAL20 00O M
00000000000 0DODODOO0OS O0d0d lateral
aneurysmorrhaphyD 010 0000000000000
0000 0aneurysmorrhaphyD 00O 500 30000
O00OeND 0000000000000 OOOODodds
O0000o0oooooooooooooooooog
O0000o0oooooooooooooooooog
0000000000000 OO0D0Ddhemodynamic
stess0O0 0000000000 ODCOOOOODOOO
O000U000ODARODOOOO0OODODOODOOOOO
o0o00ooooooOooooooooogooooog
AocdD ARODOOAROOOOOOOODODOODO O moder-
ate0 O DAROOOMIdARDDOOODODOOOOOOOO
OO000D00O0ARODODOOOOODOOOA0OOD
O000U000ODARODOOOO0OODODOODOOOOO
OO0DO0OU00O00ODoddsDODOOOOOODOODOO
O000D00000DoOooooooOAcddOAROO
O000000oooooooooooooooooog
AROOOO00O0ODDOODOOO0O0O0OODOODOOOOO0
00000000000 O0OOmoderate0 00 OO0O 3
O02000Acd00D0O000O00AROOOOODOOO
0000000000000 D000000ODOOMarsalese
OOMarfanD000000eNDO0OO0OOOOOOOO
0000009\ DO00ODO0O0ODO0O0O0OO0OAROODO
O00000o0ooooo0do0DARODODOOOO
O0o00oooooooooOooooooooog

OO0DAROUOODODOOCOOOOOOODOCOOOOO
OooOooooDDAdCOOOOOODDOODOOO

0 %0
200 7

180

Y =109.8 +2.92 x X
@y r=0133
B O ., P<0.0001

%Aod at repair
= = = =
o N B 2]
o o o o

L L L L

(o]
o

— T T T T T T T
o 2 4 6 8 10 12 14

. Oyd
Age at repair

Fig. 30 Relation between %Aod at repair and age at repair.
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