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=Abstract=
Early Results of Extracardiac Fontan Operation

Woong-Han Kim, M.D., Do Hyun Chung, M.D., Soo Cheol Kim, M.D., Hong Joo Jeon, M.D,,
Chang Ha Lee, M.D., Wook Sung Kim, M.D., Sam Sae Oh, M.D., Cheol Hyun Chung, M.D.,
Chan Young Na, M.D.,, Young Tak Lee, M.D., Young Kwan Park, M.D,,

Chong Whan Kim, M.D., Sung Nok Hong, M.D.

Between August 1996 and August 1997, 22 patients underwent extracardiac Fontan opera-
tions. The basic diagnoses included univentricular heart of the right ventricular type (n=12);
univentricular heart of the left ventricular type (n=4); tricuspid atresia (n=4); left isomerism,
transposition of great arteries, ventricular septal defect and pulmonary stenosis (n=1); and
criss-cross heart with uneven ventricle (n=1). The median age of the 14 men and 8 women
was 29 months (range from 21 months to 26 years). Previous procedures included
bidirectional cavopulmonary shunt (n=15, interval=15.6X3.4 months), Kawashima operation
(n=4, interval=37.5£20 months), and classic Glenn shunt (n=1, interval=14 years). In 2
patients, extracardiac Fontan operations were done without any previous procedures. A 16- to
22-mm flexible Gore-Tex tube graft (n=18), Hemashield graft (n=3), or, alternatively, a
nonvalved aortic allograft (n=1) was cut and anastomosed end-to-end between inferior vena
cava and undersurface of pulmonary artery using Gore-Tex or Prolene suture in a running
fashion. In risk Fontan patients (n=12), a communication between the extracardiac conduit and
the right atrium was constructed. In the most 13 recent patients, the procedures were done
without cross-clamping of the aorta and with a beating heart. Operative mortality was 9.1%
(n=2). Complications included persistent chest tube drainage for more than 7 days (n=5),
chorea (n=2), and low cardiac output (n=1). There were no late deaths. Follow-up
echocardiogram (mean: 6 months) demonstrated satisfactory hemodynamic results in the
surviving 20 patients. Potential advantages of this technique consist of minimization of
surgical manipulation of atrial tissue, reduction or elimination of myocardial ischemia, creation
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of a uniform and stable inferior vena cava-to-pulmonary artery conduit, and increased
flexibility and safety in certain high-risk patients such as those with increased pulmonary

vascular resistance,

pulmonary hypertension, and impaired ventricular function.

Further

investigations during a longer follow-up are needed to confirm the intermediate and long-term
results, especially the reduction of late atrial arrhythmias.

(Korean J Thorac Cardiovasc Surg 1998;31: 650-9)

1. Fontan Operation
2. Surgery method
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Table 1. Patients Profile

Period Aug. 1996 ~ Aug. 1997
Number : 22

M/ F 14 / 8

Age : 21 mo. - 26 yr.

(median 29 mo.)
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Age (year) Fig. 2. Diagnosis(n=22)
Fig. 1. Age Distribution
Table 2. Patients with venous anomalies
No. Age(mo) Isomerism APVR ASVR
1 25 bil. SVC-RA
2 138 Lt IVC-azyg
3 23 ) Rt bil. SVC, Lt. IVC
4 60 Lt TAPVD-systemic side of CA bil. SVC, mid IVC
5 21 Rt TAPVD-Rt. SVC bil. SVC
6 81 Lt IVC-azyg
7 142 Rt TAPVD-systemic side of CA Lt. SVC, Rt. IVC
8 24 Rt bil. SVC-RA
9 22 ) Lt TAPVD-middle of CA
10 104 Lt bil.SVC
11 41 Lt TAPVD-systemic side of CA bil.SVC, IVC-azyg
12 31 Lt TAPVD-systemic side of CA bil.SVC, IVC-azyg‘
Total 10(45.5%) 6 11

APVR = anomalous pulmonary venous return; ASVR = anomalous systemic venous return; bil. SVC = bilateral superior vena
cava; CA = common atrium; IVC-azyg = IVC discontinuity with azygos continuation and drainage into the SVC; Lt = left;
PAPVD = partial anomalous pulmonary venous drainage; RA = right atrium; Rt = right; TAPVD = total anomalous
pulmonary venous drainage.

Table 3. Previous Procedures T=2WY (Fig. 3)
Procedure No. of Patients Interval b6 A N,
o 2 %3 5 o}z
BCPS 15 156 + 3.4 mo. Uu:f] °qu;}3‘6—;;“$ 3; i ?:Z;_ :OL °TH o o jﬂ:
227, Ao 1ol SR e vel g, gl o
rers : V2 ERIM s o] 27 B AueE 40T H
BT shunt ; Ae@e Aztdeh $2144-4 %) appendage of right atrium)
PA banding 2 £ 5319 wWEsNEekvent cannula)S 2L o}S A}
Glenn shunt I 14y SARAYRE At P e APeeE Tolo
None 2 Adeart A AY Fo g A% el mz Ay
BCPS = bidirectional cavopulmonary shunt; B-T shunt = Lol 2oy A7} WA ok 2" ASele e A
Blalock-Taussig shunt; PA banding = pulmonary artery & AU AR e FAT A 4 AYsigh
banding; TCPS = total cavopulmonary shunt. A £a) 07 Atz AR A w LT7EHE AL oj=u
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Fig. 3. Technique of extracardiac Fontan
operation with communication. A. After cannula-
tion, the right atrium is transected at the base
and a longitudinal incision is made at the
undersurface of the right pulmonary artery. B. A
Gore-Tex tube graft is cut obliquely at both ends
and anastomosed to the inferior vena cava and
right pulmonary artery. (cardiotomy sucker at the
purse-string suture site of the inferior vena cava)
C. In case of branch pulmonary artery stenosis,
the tube graft is fashioned in such a way that it
covers the extended incision in the pulmonary
artery.
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Table 4. Combined Procedures

Procedure No. of Patient(s)
MPA division 4
Atrial septectomy 2
BVF enlargement 1
Conal septum excision 1
Classic Glenn take-down 1
Separate HV inclusion 1

BVF = bulboventricular foramen; HV = hepatic vein; MPA
= main pulmonary artery.

Table 5. Relation between variables and communication
{conduits-RA) (n=20)

Vziriable Communication P value
+ (n=10) - (n=10)

Preop. Rp 1.59+0.50 1.15£0.42 0.035
TP AP 6.09+2.12 533+£2.24 045

PA pr. 10.75+£2.73 12.80%£3.36 0.077
Postop. CVP* 15.91+3.10 13.7£221 0.39
Postop. SaO2* 9227%X4.15 95.17+5.88 0.12
Persistent c-tube drain 2/10 4/12 0.49
Extubation time 1994547 1924804 0.37

* after extubation; + communication between right atrium and
external conduit; - no communication between right atrium
and external conduit; CVP = central venous pressure;

PA = pulmonary artery; Rp = pulmonary vascular resistance;
Sa02 = systemic arterial oxygen saturation, TP AP =

preoperative transpulmonary pressure gradient

mmHg, 222 24A17H ol = 109466 mmHgE 22}7}A A

10

PatienNo.

Graft size(mm)

Fig. 4. Size of Extracardiac Conduits(n=22)
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Table 6. Postoperative Hemodynamics (n=20)
CVP (¢cmH,0) LAP (mmHg) BP (mmHg) Sa02 (%)
Immediate 19.1£3.3 8.5£3.6 91.8+15.2 90.7+7.5
6hr 163+22 7.9+t42 103.4*£16.4 90.1£9.0
24hr 144+2.8 10.9+6.6 103.6+15.6 91.3+6.7

BP = blood pressure; CVP =

Table 7. Postoperative Complications ( n=20)

Complication No. of patient (s)

Persistent effusion (> 7 days) 5
Chorea 2
Arrhythmia 1
L~w cardiac output 1
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