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— Abstract —

Surgical Results of Fontan Operation

Kyung Phill Suh, M.D.**, Sook Whan Sung, M.D.**

From Sep. 1978 to Aug. 1986, 44 cases of Fontan operation were performed at Seoul National University Hospital.

1) The diagnoses were TA in 13 (38.6%),
UVH in 21 (47.7%), DORV in 3 (6.8%),

TGA in 2 (4.5%) and C-ECD with DORV in 1(2.3%).

2) There were 20 operative deaths (44.5%).

3) The operative risk factors were early date of operation between 1978 and 1983, young age below 3 years

old, direct atriopulmonary anastomosis without roofing, and postoperative high CVP above 25cmH,0O. But

the relation between operative mortality and various cardiac diseases was absent.

4) 24 survived patients were followed from 1 to 54 months except 3 patients who were lost to follow up. 16

patients were in functional class | and 1 in class |l, 2 of the above 17 patients were reoperated due to residual

right to left shunt. In remained 4 patients, 3 patients persisted cyanosis after operation and 1 patients died

1 month postoperatively due to pulmonary embolism.

5) As a result, the Fontan procedure can be done with a good result for tricuspid atresia and other complex

tesions. The operative mortality can be reduced further with a correct anatomical diagnosis preoperatively,

rigid operative criteria to pulmonary vascular resistance, direct atriopulmonary anastomosis with roofing,

and use of ‘Venous Assist Device’ postoperatively in low cardiac output patients.
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Table 1. Age and sex distribution

Sex Male Female Total
Age
0~ 1 2
3 4
5 2 6
10 13 5 18
1 3 2 5
15 - 1 2 3
Total 7 17 44
Table 2. Disease entities
Disease Cases (%)
TA Ib 9
Ic 1 17 (38.6%)
[Ib 5
I11 2
UVH 21 (47.7%)
DORV 3 (6.8%)
TGA 2 (4.5%)
C - ECD + DORV 1 (2.3%)

Total 44

TA: Tricuspid Atresia, UVH: Univentricular Heart,
DORV: Double Outlet Right Ventricle,

TGA: Transposition of great Arteries,

C - ECD: Complete Endocardial Cushion Defect

Table 3. Preoperative Laboratory Data

Mean+S.E. Range
Het (%) 58.6+7.6 38.0-70.2
PAP (mmHg) 12.1+3.3 5.0-20.0
RAP (mmHg) 6.8+3.9 1.6-17.0
VEDP (mmHg) 10.8+5.0 4.0-24.0
Hct ;. Hemotocrit,
PAP : mean Pulmonary Artery Pressure

RAP : mean Right Atrial Pressure,
VEDP: Ventricular End Diastolic Pressure
S.E. : Standard Error
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Table 4. Method of Right Atrium — Pulmonary Artery
Anastomosis

Method No (%)
Valved Conduit 7 (15.9)
Nonvalved Condu* 4(9.1)
Direct APA 21 (47.7)
APA with roofing 11 (25.0)

Total 44

APA : Atriopulmonary Anastomosis,
RA : Right Atrium, RYV: Right Ventricle
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1983 7kxl 239 4% &bk T 149 0] Alubsle] A}
g 60.9% 8 JEHom (70% A3 77t 48.3-724
%), 1984 o} F= 219 F 670l bbb bk
28.6%(70% ALHT7}; 17.8-41,8%) 5 Yeplo] F
T2k zpel7b 98¢ o 4 vt (Table 5).

Table 5. Operative Mortality (I) — Year of Operation

Year of Operation Mortality CL, 70%
1978 - 1983 60.9% (14/23) 48.3-72.4%
1984 40.0% (2 / 5)
1985 28.6% (2 /1 7) 17.8-41.8%
1986 222% (219
Total 44.5% (20/44) p(X?)<0.005

(a/b): a — number of died cases, b — number of operative
cases, CL: Confidence Limit
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34 o|3l: 129 & 99o] bulsled 75.0 %2 A3
42 WHI(70% 1377} ; 56,5-88.4%), 34 o| 4
N4 327 F 1190| Alubsle 34 4 %(70% AlF
TF7k; 25.1-44,8%) & Jehlo 5 7k f2dt A
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Table 6. Operative Mortality (II) — Age

Age Mortality CL, 70%
- 0% (4/5
0-1 80.0% (4/5) 56.5—88.4%
3 71.4% (5/7)
5 33.3% (2/6)
10 33.3% (6/18) 25.1-44.8%
15 40.0% (2/5)
15- 33.3% (1/3)
Total 44.5% (20/44) p(X2)<0.025

CL: Confidence Limit

— 24 —



3) gy 2R

A=A S =2k 179 % 80| Abupste] 4ju)
E 471%(70% A3 F7k; 32,8-61,8%) 0} i, sk
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Table 7. Operative Mortality (III) — Disease

Disease Mortality CL, 70%
TA 47.1% (8/17) 32.8-61.8%
UVH 47.6% (10/21) 36.5-60.7%
Others 33.3% (2/6) 11.8-54.4%
Total 44.5% (20/44) p(X*)>0.5

Others: DORV, TGA, C - ECD + DORV
CL: Confidence Limit
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Table 8. Operative Mortality (IV) — mean PAP

A% FEAggo) 57.1%(70% 4187745 32,3-795
%), Htglve =32 A A$ <2 50,0 %(70
% AETF7k; 18,2-81,8%) & F Frke] Ao|& gich
A FHE A Abubge] 57.1%(70% A1EF7);
43.9-69,5%)°lx, ¥4l =l 4oy} Dac-
ron® 2 Agatel THAE WA W F H o
FEAtubgo] 18.2%(70% Al F7t; 6.3-37,2%)%
AT 7] A zlo| b etk (p0,05). =k
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Act(Table 9).

Table 9. Operative Mortality (V) — RA to PA anastomosis

Method of APA Mortality CL, 70%
Valved Conduit 57.1% (4/7) 32.3-79.5%
Nonvalved Conduit 50.0% (2/4) 18.2-81.8%
Direct APA 57.1% (12/21) 43.9-69.5%
APA with roofing 18.2% (2/11) 6.3-37.2%

Total 44.5% (20/44) 35.8-54.5%

APP: Atriopulmonary Arastomosis, RA: Right Atrium,
RV: Right Ventricle, PA: Pulmonary Artery,

CL: Confidence Limit

p(X?) between Direct APA and APA with roofing; P<0.05

6) Atrial Septation 02

Septation 8t ol 4= FEAlu-go] 615 % (70 %
ALEF7E; 43,9-77.0%), Septation 3}x] o5& ol 4

Mean PAP (mmHg) Mortality CL, 70%
v 41.4%(70% AJT7k; 31,1-52.4%) o] o] +
- 10 OB s gasm TR BAM Y Aol gleh(Table 10),
-15 30.8% (4/13)
15 - 66.7% (2/3) 25.0-95.4% Table 10. Operative Mortality (VI) — Atrial Septation
Total 35.0% (7/20) p(X?) > 0.2 Method Mortality CL, 70%
PAP : Pulmonary Artery Pressure non Septation 41.4% (12/29) 31.1-52.4%
CL : Confidence Limit Atrial Septation 61.5% ( 8/13) 43.9-77.0%
Total 44.5% (20/44) pIX2>0.25
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A el gk Aeolst 2lgdek (p (0,005 )(Table 11).

Table 11. Operative Mortality (VII) — Required CVP

CvVp Mortality CL, 70%
-20 10.0% (1/10) 5.9-24.1%
- 25 18.2% (2/11)
25 - 57.1% (8/14) 40.5-72.6%
Total 44.5% (20/44) p(X?2)<0.005

CVP: Central Venous Pressure
CL : Confidence Limit
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Table 12. Complications in 24 Survived Patients

%5 WHF-L Table 129 et

Complications No

Low Cardiac Output 2
Arrhythmia 6
Persistent Cyanosis 3
Respiratory Failure 2
Rupture of Closed AV Valve 1
IVC and RA Thrombosis 1
Missing of Rt. AV Valve 1

{misdiagnosis)

Wound Infection 1
Total 17

AV : Atrioventricular
IVC: Inferior Vena Cava, RA: Right Atrium
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Table 13. Follow up Results

Results No (%)
No Problem 17
Persistent Cyanosis 2
Late appearing Cyanosis 1
Late Death* 1
Lost to Follow-up 3
Total 24

*: Expired 1 month after operation due to multiple
thrombi in SVC, 1VC and RA and pulmonary
embolism
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