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Bilateral Partioning of Systemic Venous Chamber
in Conjuction with Atriopulmonary Anastomoses
(Fontan—Kreutzer)
— A new technique -
Jhingook Kim, M.D.", Yong Jin Kim, M.D.”, Kyung Phil Suh, M.D."
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—Abstract-

A technique applicated for physiologic correction of complex congenital cardiac disease
suitable for Fontan procedcere in which drainage of left superior vena cava and hepatocardiac
vein to left atrium combined is described. We made one systemic venous baffle from left
hepatocardiac vein to left superior vena cava and another systemic venous baffle from right
inferior vena cava to the right superior vena cava with rigid prosthetic material(C.5mm thick-
ness PTFE patch). And then we anastomosed directly between the right sided atrial appendage
and right pulmonary artery, and left-sided atrial wall beneath the appendage and left pulmonary
artery.

We believe that this procedure is superior to the method using intratrial tube graft to divert
the left hepatocardiac venous blood to right atrium, and applicable for physiologic correction
of any complex congenital cardiac disease suitable for Fontan-type procedure in which anoma-

lies of systemic venous drainage combined.
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After the introduction of Fontan procedure for
physiclogic correction of tricuspid atresia in 1971",
the procedure has since been modified and ex-
tended to other more complex lesions®™. But till
now, the coexistence of anomalies of systemic
venous connection poses both technical difficulties
at repair and an increased operative mortality. In
this report, we describe a new operation in which
bilateral systemic venous baffles and bilateral
atriopulmonary anastomoses was created in a pa-
tient with presently physiologically-uncorrectable
cardiac anomalies, including bilateral superior
venae cavae, right inferior vena cava and large left
hepatocardiac vein in association with single ven-

tricle variety.
Case

A 12-year-old boy was admitted to the Seoul
National University Children’s Hospital for surgic-
al repair of cyanotic congenital heart disease. He
was severely cyanotic, but well-developed. A
grade 26 ejection murmur was noted at the base
of the heart. A Chest X-ray film showed slightly
decreased pulmonary vasculature. Electrocardiog-
raphy demonstrated a normal sinus rhythm and
right axis deviation. Echocardiography disclosed
physiologically single ventricie with ventricular
D-loop and right ventricular main chamber associ-
ated with large single atrioventricular valve. And
it showed right and left superior vena cava (SVC),
inferior vena cava(IVC) and left hepatocardiac
vein drained to an left-sided atrium with no dis-
cernible atrial septum. By cardiac catheterization
and angiography, a catheter from IVC could be
passed into the left hepatocardiac vein through
atrium, and also into the left SVC due to due to
devoid of atrial septum and roof of coronary sinus-
(Fig. 1).

The systemic oxygen saturation was 67%. Pul-
monary arteriography revealed valvular and sub-
valvular stenosis and mean pulmonary artery

pressure was 13mmHg. The right and left pulmon-

Fig. 1. Preoperative angiocardiograms

a) Anteroposterior view shows opacification
of atrium and inferior vena cava. The
catheter is introduced to heart via left
hepatocardiac vein.

b) Anteroposterior view of showing right su-
perior vena cava.

¢) Anteroposterior view of showing relation of
great arteries. Both pulmonary arteries are
confluent and good-sized

— 949 —



ary arteries were confluent and good-sized(PA in-
dex=256).

All findings were fitted for Fontan-variety op-
eration. Surgical correction was undertaken with
the preoperative diagnosis of single atrium, single
ventricle and pulmnic stenosis associated with sys-
temic venous anomalous drainage. On pericar-
diotomy, the cardiac apex was toward to left side.
The Aorta and pulmonary artery was normal but
somewhat side-by-side relationship, and arised
from single ventricle. The coronary arteries had
their usual cources. The right-sided atrium had
large, long and downwardly hooked appendage
akin normal left atrial appendage, and the left-
—sided atrium had rather small but prominently
constricted appendage with its end upward. The
right SVC(15 mm), left SVC(15 mm), IVC(20 mm)
and left hepatocardiac vein(25 mm) were noted.
So the right and left SVC were cannulated with
right-angled venous cannulas, and hepatocardiac
vein directly and IVC via lower right atrium with
straight cannulas. With the patient on cardio-
pulmonary bypass, the right atrtum was opened
obliquely paralled to the atrioventricular groove.

Left SVC opening was located between left up-
per pulmonary venous opening and left atrial
appendage orifice, and hepatocardiac venous
opening was anterior and inferior to left lower
pulmonary venous opening. Pulmonary venous
drainage was normal. The AV Valve had single
large annulus and more than three(but not easily
defined) leaflet which

cushion defect, but there was

suggested endocardial
no discernible
rudimentary chamber with the naked eyes. Be-
cause of the fear of obstruction to pulmonary
venous drainage when using intraatrial rerouting
of abnormal systemic venous drainage, it was de-
cided to partition the atrium into right and left
systemic venous chamber. Thus a 0.5 mm-thick-
ness PTFE patch was selected and tailored
appropriately. The patch was sutured around the
orifice of the left SVC and hepatocardiac vein.

The posterior longitudinal edge was sutured anter-

ior to the left pulmonary veins, and the anterior
longitadinal edge was sutured to the left-sided at-
rial wall to make a patch a baffle. Another PTFE
patch was selected and sutured around the orifice
of right SVC and IVC, anterior to the right pul-
monary veins, and posterior edge of the right-
-sided atriotomy incision. The remaining strip of
atrial free wall, which made up part of the circum-
ferences of right and left systemic venous cham-
ber, allowed growth potential. The original
atriotomy incision closed by direct suture to com-
plete the new pulmonary venous(middle) chamber.

And then direct atriopulmonary anastomoses
without prostheses between right sided atrial
appendage and right pulmonary artery, and left-
-sided atrial wall beneath the appendage and the
left pulmonary artery were done after main pul-
monary artery division and ligation. So now blood
drained via right SVC and IVC flowed into right
pulmonary artery, and blood from left SVC and
hepatocardiac vein into left pulmonary artery. Af-
ter cessation of cardiopulmonary bypass, each sys-
temic venous chambers and pulmonary arteries
were cannulated and checked pressures. Comparing
the pressures, we found significant pressure gra-
dient between right-sided systemic venous cham-
ber and right pulmonary artery(3cm H,0), So
added modified Glenn operation on that side(Fig.
2).

The postoperative course was uneventful, except
moderate amount of plerual effusion on both side
for 8 days. Cardiac catheterization and angiopra-
phy 2 weeks after operation revealed very small
amount of right to left shunt between left—sided
systemic venous chamber and pulmonary veno-
us chamber, but acceptably increased systemic
oxygen saturation(86%) and near normal atrial
pressures(mean pressure of systemic venous cham-
ber, right; 14mmHg, left: 13 mmHg) and no res-
triction of systemic venous drainages to pulmonary
arteries at both sides(fig. 3).

He had been followed up for 4 months and the

systemic oxygen saturation at 3 months postopera-
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hepatic vein

Fig. 2. Diagram illustrating method of bilateral par-

tioning of systemic venous chamber. There is
no restriction of pulmonary venous drainage.
The dotted line shows modified Glenn proce-
dure.

tively showed more improvement than previous
study(88%). He is now receiving digoxin and
diuretics, but enjoying his school life without diffi-
culty.

Comments

In recent years, many clinical and experimental
studies for technical and physiological aspects of
Fontan procedure have been advocated, and so
extend of the limits for that procedure has been

28 But still the coexistence of

achieved greatly
anomalies of systemic venous connection poses
both technical difficulties at repair and an in-
creased operative mortality. Many reports de-
scribed that intraatrial baffles constructed to divert
a left SVC-left atrium connection to the right side
of the atrium had a significant potential to cause
either systemic or pulmonary venous obstruction
with consequent mortality’™. So some advocated
that an extracardiac exclusion of the left SVC by a
bidirectional end-to-side left cavopulmonary anas-
tomosis seemed safer in this situation”. The pre-
sence of an IVC draining into the left atrial side
had another problem.

The use of an intraatrial-tube graft to connect
both IVC with the right SVC, followed by an

Posterative angiocardiograms.

a) Anteroposterior view shows right systemic
venous chamber. The catheter is introduced
via right superior vena cava.

b) left antero-oblique view of showing left
systemic venous chamber. The catheter is
introduced via left hepatocardiac vein.

Fig. 3.

anastomosis of the upper part of the graft to the
right pulmonary artery is an attractive alterna-
tive'”. However, the longterm outcome of such a
prosthetic intraatrial tubular graft in terms of
patency remains to be elucidated.

If above two condition were associated together,
difficulties to repair may increase. And the rare
condition in which normally drained IVC in right
atrial side associated with large hepatocardiac vein
draining to left atrial side coexist may be seemed
to be physiologically uncorrectable. Kawashima in
1984 advocated to do total cavopulmonary shunt
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operation consisting of end-to-side anastomosis
between the SVC with azygos or hemiazygos con-
tinuation and the confluent pulmonary artery and
division or lagation of the pulmonary artery truck-
—to such complex lesions'V.

But, as cited by himself, because that operation
is virtually an extension of Glenn’s idea, undesir-
able late sequele related to Glenn's operation
may take place in the tufure and, in addition,
arterial oxygen desaturation inevitably persists due
to drainage of the hepatocardiac venous and
coronary sinus blood into the functional left
atrium. The idea for our approach was derived
from two basic knowledges.

The first is that the basic concept for the Fontan
procedure is not greatly different from the
Glenn’s, i.e., not pumping but flooding of the
systemic venous blood to pulmonary circulation.
And the second is that systemic venous baffle
rather than pulmonary venous baffle can be con-
structed easy and useful to avoid systemic and
pulmonary venous obstuction'?.

Based on the above idea, we made one systemic
venous baffle from left hepatocardiac vein to the
left SVC and another systemic venous baffle from
the right I'VC to the right SVC with rigid prosthe-
tic material (0.5 mm thickness PTFE patch) under
tension. Above procedure could be done with only
single right atriotomy incision I cm away from and
paralled to the AV groove which extended from
the base of the right atrial appendage to the right
atrium-IVC junction. It could be done without
difficulty and without the risk of obstructing neith-
er the pulmonary venous drainage nor single AV
valve orifice.

The next step was to make systemic venous to
pulmonary artery continuity. To achieving this,
several techniques, for example, a direct anasto-
mosis between the roof of the atrium or the atrial
appendage and the pulmonary artery, or cavopul-
monary anastomosis at either or both atrial side,
could be used according to the surgical facility.

We used a direct end—-to—side anastomosis between

right-sided atrial appendage and right pulmonary
artery and another anastomosis between the roof
of the left-sided atrium and the left pulmonary
artery. By the above procedure we have suggested
to save the sinus rhythm and atrial contraction,
and so to earn some additional, but not cirtical,
hemodynamic advantages'>.

From the above our experience, we hopefully
suggested that the coexistence of anomalies of sys-
temic venous connection could poses neither tech-
nical difficalties at repair nor increased operative
mortality from now. Any cases of anomalous sys-
temic venous drainage can be managed with parti-
tioning of atrium with bilateral systemic venous
baffles and then to make systemic venous pulmon-
ary continuity. There will be reduced risk of ob-
struction to systemic or pulmonary venous
drainage.

In addition, there will be natural potency for
growth of any chamber or orifice because of no
use of prosthetic material except small portion of
each venous chambers.

We believe that this procedure is applicable for
physiological correction of any complex congenital
cardiac disease suitable for Fontan procedure, if in
which anomalies of systemic venous drainage com-
bined.
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