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— Abstract—

Modified Fontan Opertion; Physio-anatomic Causes of Low Cardiac Output
and Persistent Pleural Effusion.”

Jae Jin Han, M.D." and Kyung Phill Subh, M.D.”

We have experienced 62 cases of modified Fontan operations in Seoul Nat'l University
Hospital from Apr. 1986 to Jul. 1989. They were 38 males and 24 females, and their age
was ranged from 16 months to 15.5 years of age. (mean age: 5.734+2.99 years) There were
16 operative deaths and 2 late deaths, therefore 29% of overall mortality. Their dignoses were
as follows: 28 single ventricle, 11 tricuspid atresia, 6 DORV with LV hypoplasia, 3 pulmonary
atresia with hypoplastic RV, 3 TGA with hypoplastic RV, 3 corr-TGA with hypoplastic LV
and PA, 6 AV canal defects with PA, and 2 others. Low cardiac output and pleural effusion
were developed frequently, so we divide 40 patients into some groups to analyze the physi-
ologic and anatomic causes of them. By the degree of the LCO, group A was no LCO(mean
amount of inotropics used: 0-5 48 /kg/min) with 17 cases, B mild LCO (5-10) with 11,
C moderate to severe LCO but alive(>10) with 8, D severe LCO to death with 4 cases. For
the pleural effusion, group | was to be removed the chest tube within 1 week with 8 cases,
group II within 3 weeks with 21 cases, group III beyond 3 weeks with 12 cases, We consi-
dered their age, diagnosis, pulmonary artery size(PA index), pulmonary artery abnormality,
palliative shunt,systemic ventricular type, pulmonary artery wedge pressure, as preoperative
factors, and operative methods, and as postoperative factors, CVP, LAP, arrythmia, thromb-
osis, atrio-ventricular valvular insufficiency, etc. In the view of LCO,pulmonary artery size
and PCWP were statistically significant (P<(0.05), and arrythmia, A-V valve insufficiency
were inclined to the group C and D. Pleural effusion was influenced by the pulmonary artery
size, pulmonary artery resistance, PCWP, and CVP significantly. (P<0.05) And arrythmia,
residual shunt, and A-V valvular insufficiency were inclined to group II and III, too. As a
results, the followings are to be reminded as the important factors at the care of post-Fontan
LCO, and persistent pleural effusion., (1) pulmonary artery size, (2) pulmonary artery resis-
tent, (3) PCWP, (4) CVP, (5) arrythmia, (6) residual shunt, (7)A-V valvular insufficiency.
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Table 1. Disease entities and mortality

Diagnosis No. Death

Single ventricle 28 9(1)
Tricuspid atresia 1

TGA, Hypoplastic RV 3 (1)
PA, Hypoplastic RV 3 1
3
6

—

c-TGA, PA, Hypoplastic LV

DORV, Hypoplastic LV & Mitral 1
valve
AVSD, DORV, PS 4 1
AVSD, TOF 1 1
AVSD, PA 1 1
DORV, TV straddling 2
Total 62 16(2)

() ;late death,

Abbre. ; TGA(Transposition of great arteries), RV
(Right ventricle), PA(Pulmonary atresia), c-TGA
(corrected TGA), LV (Left ventricle), DORV (Double
outlet RV), PS(Pulmonary stenosis), AVSD(Atrio
ventricular septal defect), TOF ( Tetralogy of Fallot),
TV (Tricuspid valve)
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Table 4. Pulmonary index* with various group

Table 2. Low cardiac output & pleural effusion Group No.  Mean value o P<0.05
Group A B C D* Total A 17 395.6 76.0 S
B 11 282.5 68.2 S
I 6 1 1 0 8 C 8 2159 37.7 S
I 11 0 20 D 4 161.8 39.6
m 0 4 4 4 12
1 8 376.8 49.8 NS
Total 17 11 8 4 40 I 20 337.2 106.8 S
m 12 204.0 46.2

*Group D was classified to group I because the
plenty amount of effusion continued until death,

Table 3. Disease entities & various groups

*pulmonary index=(RPA area+-LPA area) / BSA

Diagnosis No. A B C D I i I
Single ventricle 15 9 1 4 1 3 9 3
Tricuspid atresia 9 3 2 2 2 3 4
TGA, Hypoplastic RV 3 1 2 1 2
PA, Hypoplastic RV 1 1 1
c-TGA, PA, Hypoplastic LV 2 1 1 1 1
DORV, Hypoplastic LV&MV 5 1 3 1 2 3
AVSD, DORV, PS 3 1 2 2
DORV, TV straddling 2 2 1 1
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Table 5. Pulmonary resistance(U / m?)

Group No. Mean values ¢ P<0.05
A+B 10 1.90 1.18 NS
C+D 5 3.02 0.65
I+1 8 1.75 0.97 S

i 7 2.88 1.06

Table 6. Pulmonary arterial pressure(mmHg)

Group No. Mean value o P<0.05
A 16 13.69 2.69
B 9 13.78 421 NSS
C+D 9 183 3.65
1 5 13.8 2.99
I 18 13.89 3.28 NSS
I 11 17.18 4.43
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Table 7. mod. B-T shunt, Systemic ventricular type, and Associated Glenn procedure.

Patients with Groups A B c D I I m

No. 17 11 8 4 8 20 12

mod, B-T shunt 4 4 6 2 3 8 5
(24%) (36%) (72%) (50%) (38%) (20%) (12%)

RV type Ventricle 7 5 3 2 3 8 6
(41%) (46%) (38%) (50%) (38%) ( 4%) (50%)

Glem procedure 2 3 3 1 5 2
(12%) (27%) (38%) (13%) (25%) (17%)
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Table 8. Pleural effusion with central venous pres-
sure, (cmH20)

Group No. mean CVP P<0.05
I 8 20.6 2.99
I 18 20.2 3.75 S
il 9 24 2.9

Table 9. Pleural effusion with left atrial pressure.

(cmH20)
Group No. mean LAP o P<0.05
I+1 11 113 411
m 7 14.3 3.49 NS
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