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=Abstract=
Mid-term results of Intracardiac Lateral Tunnel Fontan Procedure in
the Treatment of Patients with a Functional Single Ventricle

Jeong Ryul Lee, MD.*, Yong Jin Kim, M.D. *, Joon Ryang Rho, M.D.*

We reviewed the surgical results of intracardiac lateral tunnel Fontan procedure for the
repair of functional single ventricles. Between 1990 and 1996, 104 patients underwent total
cavopulmonary anastomosis. Patients’ age and body weight averaged 35.9(range 10 to 173)
months and 12.8(range 6.5 to 37.8) kg. Preoperative diagnoses included 18 tricuspid atresias
and 53 double inlet ventricles with univentricular atrioventricular connection and 33 other
complex lesions. Previous palliative operations were performed in 50 of these patients,
including 37 systemic to pulmonary artery shunts, 13 pulmonary artery bandings, 15 surgical
atrial septectomies, 2 arterial switch procedures, 2 resections of subaortic conus, 2 repairs of
total anomalous pulmonary venous connection and 1 Damus-Stansel-Kaye procedure. In 19
patients bidirectional cavopulmonary shunt operation was performed before the Fontan
procedure and in 1 patient a Kawashima procedure was required. Preoperative hemodynamics
revealed a mean pulmonary artery pressure of 14.6(range 5 to 28) mmHg, a mean pulmonary
vascular resistance of 2.2(range 0.4 to 6.9) wood-unit, a mean pulmonary to systemic flow
ratio of 0.9(range 0.3 to 3.0), a mean ventricular end-diastolic pressure of 9.0 (range 3.0 to
21.0) mmHg, and a mean arterial oxygen saturation of 76.0(range 45.6 to 88.0)%. The
operative procedure consisted of a longitudinal right atriotomy 2cm lateral to the terminal
crest up to the right atrial auricle, followed by the creation of a lateral tunnel connecting the
orifices of either the superior caval vein or the right atrial auricle to the inferior caval vein,
using a Gore-Tex vascular graft with or without a fenestration. Concomitant procedures at
the time of Fontan procedure included 22 pulmonary artery angioplasties, 21 atrial sept-
ectomies, 4 atrioventricular valve replacements or repairs, 4 corrections of anomalous
pulmonary venous connection, and 3 permanent pacemaker implantations. In 31, a fene-
stration was created, and in 1 an adjustable communication was made in the lateral tunnel
pathway. One lateral tunnel conversion was performed in a patient with recurrent intractable
tachyarrhythmia 4 years after the initial atriopulmonary connection. Post-extubation hemodyna-
mic data revealed a mean pulmonary artery pressure of 12.7(range 8 to 21) mmHg, a
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mean ventricular end-diastolic pressure of 7.6(range 4 to 12) mmHg, and a mean room-air

arterial oxygen saturation of 89.9(range 68 to 100) %.
Post-Fontan complications included 11 prolonged

average, 27(range 1 to 85) months,

The follow-up duration was, on

pleural effusions, 8 arrhythmias, 9 chylothoraces, 5 of damage to the central nervous

system, 5 infectious complications, and 4 of acute renal failure.
These results proved that the lateral tunnel Fontan procedure

late(4.8%) deaths occured.

Seven early(6.7%) and 5

provided excellent hemodynamic improvements with acceptable mortality and morbidity for

hearts with various types of functional single ventricle.
(Korean J Thorac Cardiovasc Surg 1998;31:472-80)

Key word : 1. Fontan operation
2. Surgery method
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Table 1. Preoperative diagnosis
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Table 3. Preoperative anatomy and hemodynamics

Diagnosis No Variable Unit Mean® SD or No Range

Tricuspid atresia 18 PAI {mm*/M® BSA) 343.0+£171.0 103.0~1093.0

Double inlet ventricle with 24 PAP (mmHg) 146+ 4.7 5.0~280

univentricular AV connection PVR (wood-unit) 22 + 12 04~69

DIRV 61 Qp (L/min/M* BSA) 39 £ 17 1.5~5.5
DILV 12 Qp/Qs 09 * 06 0.3~3.0
DIUV 1 VEDP (mmHg) 9.0 + 3.2 3.0~21.0

Other complex lesions 12 AVVR (Gr IJIV <) 7
C-AVSDjuneven ventricle 8a0; (%) 76.0 £ 8.7 45.6~88.3
AV valve straddling PAl=pulmonary artery index: PAP=pulmonary artery presure :
Criss-cross heart 1 PVR=pulmonary vascular resistance:

Total 104 Qp=pulmonary blood flow: Qp/Qs= ratio between pulmonary

AV-=atrioventricular connection:
DIR(L/U)V=double inlet right(left/undetermined) ventricle;
C-AVSD=complete atrioventricular septal defect.

Table 2. Partial Fontan before lateral tunnel Fontan

Procedure No

Bidirectional cavopulmonary shunt 19

Total cavopulmonary shunt 1
20

mm’/M2BSA, HEAEHG % ALAATL 47 146147
(89 5~28 mmHg) ¥ 22%12(H$) 04~69) wood-unit R
on FHAFALFUL BF 09106 (B 03~3.0}Th
olgkr|etAlAlgke HF 90£32 (H$13.0~21.0) mmHgH 2
Eaigde] AT HF 760187084 45.6~8.0)% R
th(Table 3).
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Fig. 1. Operative techniqgue. The operative procedure
consisted of a longitudinal right atriotomy 2cm lateral to the
terminal crest up to the right atrial auricle, followed by the
creation of a lateral tunnel connecting the orifices of either
the superior caval vein or the right atrial auricle to the
inferior caval vein, using a Gore-Tex vascular graft with or
without a fenestration.

100

932 894 872 87.2

H [} o]
o o o
T T

[\
o
T

Actuarid survival (%)

o

Year

Fig. 2. Actuarial survival curve
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Table 4. Post-extubation hemodynamics

PAP (mmHg) 127 £ 35 8.0 ~ 21.0
VEDP (mmHg) 76 = 2.8 40 ~ 120
Sa0, (%) 899 + 8.1 68.0 ~ 100.0

PAP=pulmonary artery pressure:
VEDP=ventricular end-diastolic pressure

SaQ;=arterial oxygen saturation.

Table 5. Risk factors for mortallty
Variable ' '

Time of surgery before 1992 0.000 104
Age under 18 months 0.268 104
TA vs DIV [/ other complex lesion 0.117 104
DIRV vs DILV 0.422 73
TAPVC repair 0.556 104
AVVR 0.000 104
PAI under 150 mm’/M’ 0.047 84
PAP over 18 mmHg 0.037 82
PVR over 2.5 wood-unit 0.217 35
CPB time over 180min 0.005 104
Staged vs one-stage 0.344 104
PAB 0.643 104

TA=tricuspid atresia: DI(R/L)V=double inlet(right/left) ventricle:
TAPVC=total anomalous pulmonary venous connection:
AVVR=atrioventricular valve regurgitation

PAI=pulmonary artery index:

PAP=pulmonary artery pressure:

PVR=pulmonary vascular resistance:

CPB=cardiopulmonary bypass: PAB=pulmonary artery banding.
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Table 6. Postoperative complications

Prolonged pleural effusion over 2 weeks

Sinus node dysfunction

Supraventricular tachyarrhythmia

e W W

Central nervous system damage

AV=atrioventricular.
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