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Summary
Results are reported of the effect of ascites reinfusion
with concentration in seventeen patients. Complica-
tions were few and best results were obtained when the
patient was also given frusemide during the reinfusion.
The diuretic response to the reinfusion appeared to be
determined by the pre-existing sensitivity of the circu-
lation to intravenously administered angiotensin.

Introduction
The effectiveness of reinfusion of concentrated

ascitic fluid (Rhodiascit system) in treatment of
'refractory ascites' is well established (L6vy et al.,
1971). Besides this absolute indication its usefulness
has been stressed in situations that require quick
drying up of the ascites (Van Waes, van Quicken-
borne and Demeulenaere, 1973). Our experience
with this technique has been previously reported
(Van Waes and Demeulenaere, 1973; Van Waes et
al., 1973). Attention has been drawn to the strikingly
different individual response after this treatment.
Purely symptomatic in some, reinfusion seems to
induce more lasting effects in others, e.g. by restoring
the lost equilibrium in acute decompensation upon a
well defined and controllable cause; by reset of the
sensitivity to diuretic treatment in patients who
became refractory to it; perhaps by the possibility
to increase the interval between subsequent reinfu-
sions in absence of a significant variation in liver
function.

In this paper we shall only emphasize the immedi-
ate effects of reinfusion on diuresis and sodium
excretion, and longterm behaviour of the patients
after reinfusion.

Material and methods (Table 1)
Forty reinfusions of concentrated ascitic fluid

Reprint requests to: Dr L. Van Waes, St Andriesklinick,
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(Rhodiascit system) were performed on seventeen
patients aged from 34-72 years (average 58). Basic
pathology consisted of cirrhosis in fifteen (post-
necrotic eight; alcoholic six; cryptogenic one); meta-
static infiltration of the liver in one; segmental portal
hypertension without cirrhosis in one. In all patients,
ascites was the most prominent feature on presenta-
tion and had lasted for several months, except in four
who presented with an acute decompensation of the
disease.

Indications for performing Rhodiascit are sum-
marized in Table 2. In most patients, ascites had
become refractory to previous treatment with diure-
tics and salt restrictve diet. Obviously this refrac-
toriness was elicited by 'overtreatment' in most
instances. Conventional therapy with diuretics was
not recommended in one patient (case 3) with re-
stricted blood volume of4 litres before treatment and
in another with functional renal failure (case 10). In
a psychiatric patient, it was discarded because of
unreliability of the patient (case 7). On fourteen
occasions, Rhodiascit was selectively performed
aiming at a quick drying up of the ascites as was
required in preparation for laparoscopy or shunt
intervention and for symptomatic relief in a case
with tense ascites. In three cases with acute decom-
pensation, prompt re-establishment of the lost
equilibrium was thought advantageous once the
eliciting factor (bleeding two, severe diarrhoea one)
was under control.

Eight patients were repeatedly treated, sometimes
for different indications.

In twelve patients angiotensin sensitivity was
assessed according to Kaplan and Silah (see Bourel
et al., 1968) both before and after reinfusion. For
this purpose, pressor response to a trigger dose of
7-5 ng/kg body weight was studied.

After reinfusion, patients were all kept on a salt
restrictive diet containing 14 mEq of sodium and
spironolactone 100 mg daily.
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TABLE 1. Rhodiascit. Duration of ascites, previous treatment and follow-up after reinfusion in seventeen patients

Duration of
Case ascites No. of Evolution
no. (in months) Previous treatment reinfusions ascites Follow-up

I 6 Diet-diuretics-paracentesis 3 Absent 30 months
2 5 Diet-diuretics ReaccuImulated Died (haemorrhage)
3 Acute - Absent 24 months
4 ' 5 Interval' Died (hep. coma)
5 6 Diet-diuretics-paracentesis Reaccumulated Died (haemorrhage)
6 12 Diet-diuretics Absent 30 months
7 Unknown 6 Reaccumulated Died (haemorrhage)
8 4 Diet-diuretics Stabilized 7 months
9 Acute Diet-diuretics-portacaval shunt 3 Reaccumulated Died (haemorrhage)
10 Acute Diet-diuretics 6 Reaccumulated Died (hep. coma)
11 7 Diet-diuretics Stabilized 6 months
1 2 2 D)iet-diuretics Unknoswn
13 Diet-diuretics 3 Reaccumulatcd
14 Diet-diuretics Stabilized 7 months
15 Diuretics 2 Reaccumulated Died (hep. coma)
16 4 Diet-diuretics 3 Reaccumulated Died (haemorrhage)
17 Acute I Absent 4 months

TABLE 2. Indications for Rhodiascit in forty reinfusions on seventeen
patients. Several patients were repeatedly treated for a different indication

Imperative: 'intractable ascites'
Ascites refractory to diuretics and salt restriction 18
Conventional therapy contraindicated or impractical 8

Unreliability of patient 4
Hypovolaemia I
Renal failure 1

26 (65(,)
Selective: aiming for a quick drying up

In preparation for laparoscopyzsurgery 9
Symptomatic relief (tense ascites) 2
Acute decompensation I

Total 40 ( 100%)

Interval in days
27 42 61 8 55 95 2 1 35 35 8 8 6 12 22 61 36 8 2? 25i H 64 41

5

5 Before 31 26 75 35 22 8 45 13 27 27 8 57 40 24 4 10
_ After 100 81 70 120 67 33 30 786 76 108 73 64140 8 11 70

FIG. 1. Rhodiascit. Relative amount of concentrate, Liltrafiltrate arid urinary output. Each complex of
columns represents data on subsequent reinfusions in the same patient. Interval in days between subse-
quent reinfusions; urinary sodium excretion in mEq /I before and after reinfusion. A, Concentrate; -.
ultra filtrate; U. urinary output 24 hr after reinfusion; a frUsemide.
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Results
Immediate effect on sodium excretion and diuresis
(Fig. 1)
Only patients who underwent multiple reinfusions

are considered. Data concerning reinfusions on the
same patient are grouped, each patient thus serving
as his own control. Increased sodium excretion and
diuresis after Rhodiascit was rarely observed and
was unrelated to the amount that was reinjected.
Addition of 40 mg of frusemide to the reinfusate
invariably resulted in an increased diuresis and
sodium excretion as compared to previous treat-
ments. This effect lasted usually for 2-3 weeks after
reinfusion. No adverse effects on renal function were
observed afterwards, and serum potassium concen-
tration always remained in the pre-treatment range.
One patient (case 10) developed severe hyponatrae-
mia of 115 mEq/l in the weeks following massive
reinfusion.

Long-term follow-up after reinfusion (Table 1)
Eight patients died, five following variceal bleeding

independent of reinfusion, and three in hepatic
coma. In each of these reaccumulation of ascites
occurred after the reinfusion, necessitating a repeat
reinfusion in six.
Four patients, cases 1, 3, 6 and 17, have remained

free of ascites for periods of 30, 24, 30, and 4 months
respectively. Case 1 underwent a shunt operation
following reinfusion. Cases 3 and 17 were each first
seen during acute hepatic decompensation and after
correcting the precipitating factors equilibrium was
restored after one reinfusion. Case 6 was resistant to
diuretics before reinfusion but responded well after-
wards.

Patients 8, 11 and 14 were resistant to diuretics
but became sensitive after one reinfusion. However,
a small amount of fluid remains in each of these
patients at 7, 6 and 7 months of follow-up respec-
tively.
Case 13 requires repeated reinfusions and case 12

has been lost to follow-up.
The patients could be divided into three groups on

the basis of their response to angiotensin. The first
group (cases 3, 6 and 17) were sensitive both before
and after reinfusion. The second group (cases 7, 9,
10 and 13) were refractory to angiotensin both before
and after reinfusion. The third group (cases 1, 2, 4,
8 and 14) were refractory before but regained sensi-
tivity after reinfusion. This correlates with the clinical
behaviour results from Table 1. In the first group,
ascites is absent in all three patients; in the second
group, a relapse into ascites formation was con-
stantly observed; in the third group ascites is absent
in one patient; stabilization occurred in two; whereas
in the remaining two a relapse into ascites formation

was seen. However, in the one who was repeatedly
treated, increase of the interval between subsequent
reinfusions was observed.

Comments
Complementary effects of diuretics and ascites

reinfusion on diuresis and sodium excretion in cir-
rhosis has previously been reported (Eknoyan et al.,
1970). Whereas ascitic fluid-infusion alone in-
creased renal perfusion, GFR and potassium excre-
tion, it did not affect urine volume nor sodium
excretion. On the other hand frusemide alone re-
sulted in an increased urinary output, sodium and
potassium excretion without effect on GFR or renal
plasma flow. Furthermore, by adding the frusemide
to the reinfusate, the inherent hazard of further im-
pairment of the general circulation is cancelled. In
our patients a small dose of frusemide during re-
infusion invariably resulted in a marked diuresis and
sodium excretion. Hypokalaemia was not observed
in our patients afterwards, although this complica-
tion must be kept in mind especially when larger
doses of the diuretic are used. Diuretics during
reinfusion are mainly indicated to prevent hyper-
hydration (Cressy et al., 1972) in those patients
without increased urinary output during reinfusion.
However, in those cases an immediate and volu-
minous rediffusion into the abdominal cavity
obviously must have a protective role. This was illus-
trated by one of our patients who had no clinical
evidence of overfilling although the reinjected volume
exceeded the urinary output by about 9 1.

Preliminary results suggest a correlation between
the state of angiotensin sensitivity (assessed by the
test of Kaplan and Silah) and clinical behaviour of
the patient after Rhodiascit. Indeed, best results were
obtained on patients who were sensitive to the pressor
dose reflecting their capacity of physiological regula-
tion of water and electrolyte metabolism. Perhaps
the 'reset' of angiotensin sensitivity after reinfusion
could partially explain the more durable effect ob-
served on some patients.
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