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A Trend for Atrioventricular Valve Regurgitation after a Modified Fontan Operation

Hong-Gook Lim, M.D.*, Chang-Ha Lee, M.D.*, Hong Joo Seo, M.D.**, Woong-Han Kim, M.D.***,
Seong Wook Hwang, M.D.****, Cheul Lee, M.D.*

Background: Anatomic and functional abnormalities of the systemic atrioventricular (AV) valve are common in
single ventricle pathologies and continue to be associated with poor early and late outcomes in surgically palliated
single ventricle patients. We aggressively performed valvuloplasty for atrioventricular valve regurgitation (AVVR)
during the course toward a Fontan operation. Material and Method: Between January 1995 and December 2004,
209 patients underwent a Fontan operation in our institution. We retrospectively evaluated the prevalence of AVVR
and the influence of AV valve repair on outcome, and we analyzed the progression of AVVR after the Fontan
operation for 168 patients where echocardiographic follow up results for more than 6 months after the Fontan
operation were available. During the course toward a Fontan operation, 25 patients underwent 30 procedures for
AVVR. These procedures were carried out during placement of a bidirectional cavopulmonary shunt (BCPS) for
nine patients, between the time of placement of a BCPS and the Fontan operation for four patients, and during
the Fontan operation for 17 patients. Five patients underwent procedures for AVVR twice. Result: The late
mortality rate after the Fontan operation was 4.2% (n=7), with a median follow-up duration of 52 months (range, 6
~123 months). Seven patients (4%) had unfavorable outcomes such as significant (moderate or severe) AVVR in
six patients, and significant AV valve stenosis in one patient was determined at the last foliow up after the Fontan
operation. Among the seven patients, four patients underwent AV valve repair after the Fontan operation, and one
patient underwent subsequent AV valve replacement. Progression to AVVR of equal to or greater than grade 2
was noted in 30 patients (18%) at the last foliow up after the Fontan operation, including 12 patients that
underwent previous AV valve procedures. Initial grading of AVVR, a previous AV valve operation, and specific AV
valve morphology such as a common AV valve or mitral atresia were significant risk factors for the progression of
AVVR after the Fontan operation. Conclusion: In our surgical series, a small percentage of patients showed
unfavorable outcomes related to AVVR during the course toward a Fontan operation. However, a closer follow-up
is required to evaluate the progression of the AVVR after a Fontan operation, especially for patients showing poor
AV valve function at the first presentation and specific AV valve morphology.
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Total 1st stage BCPS Fontan

No of AV valve procedures
30 (5) 9 (4) 4 (1) 17

Fig. 1. The AV valve procedures for AV valve regurgitation during the
course toward Fontan operation. AV=Atrioventricular; BCPS=Bidirectional
cavopulmonary shunt. Parenthesized figures are the number of patients
who underwent valve repair twice.
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Fig. 2. The morphology of atrioventricuar valve and the type of
isomerism.
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Table 1. The type of procedures for atrioventricular valve regurgitation

Techniques No

Annuloplasty 30
DeVega annuloplasty 12
Kay-Reed annuloplasty 9
Strip annuloplasty 8
Ring annuloplasty 1

Cleft closure
Bridging valvuloplasty
Subvalvar procedure

. ) 00 DO

Atrioventricular valve replacement
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Total Group
No No

AV valve procedure AV valve procedure
before or at Fontan after Fontan

(+)

I H |

Fig. 3. The analysis for AV valve procedure according to the pro-
gression of AVVR after Fontan operation. AV=Atrioventricular;
AVVR=Atrioventricular valve regurgitation; Gr=Group. Group | was
defined as the AVVR of equal or greater than grade 2 at the last
echocardiography after Fontan operation, and group |l was less than
grade 2. (+) indicates the patients who underwent atrioventricular
valve repair before or at Fontan operation, and (—) indicates the
patients who didn'.
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Fig. 4. The progression of AVVR during the follow up after Fontan operation in the 30 patients with unfavorable AVVR at the last echocardio-
graphic follow up. AVVR=Atrioventricular valve regurgitation; Echo FU=Echocardiographic follow up; AV=Atrioventricular.

Table 2. The risk factor analysis between group | and |l

Group I (n=30) Group II (n=138) p-value
Initial AVVR grading 1.410.9 0.6x0.8 0.001
Age at BCPS (months) 20+20 21+37 0.97
Age at Fontan (months) 49+30 56£55 0.53
Body weight at Fontan (kg) 15+£0.5 17+10 0.17
CPB time (min) 166+48 147149 0.67
Previous AV valve operation 12/18 13/125 0.001
Isomerism (right/left/no) 8/5/17 20/18/100 0.12
AV valve morphology (common+MA/two+TA) 17/13 51/87 0.047
Ventricular type (BV/SV) 13/17 49/89 0.42
Hospital stay (days) 25+21 23z15 0.59
EchoCG FU duration {months) 45128 46+31 0.86

AVVR=Atrioventricular valve regurgitation; BCPS=Bidirectional cavopulmonary shunt; CPB=Cardiopulmonary bypass; AV=Atrioventricular;
common=Common atrioventricular valve; MA=Mitral atresia; TA=Tricuspid atresia; two=Two atrioventricular valve; BV=Biventricle;
SV=Single ventricle; EchoCG FU=Echocardiographic follow up. Group I was defined as the AVVR of equal or greater than grade
2 at the last echocardiography after Fontan operation, and group II was less than grade 2.
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