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Özet: AS!TL! S!ROZ HASTALARINDA lNTRA VE­
N ÖZ ALBUM!N EŞL!Ğ!NDE BÜYÜK VOLÜM PA­
RASENTEZ!N TEDAV!DEKl ETKlNL!Ğl 
Günümüzde siroza bağlı asitin tedavisinde en çok kul­
lanılan yöntem sodyumdan kıı;ıtlı diyet ve diüretikler­
dir. Fakat ı;oıı yıllarda diyetle istenilen sonuçların alı­
namaması, diüretiklerle hepatik enı;ef'alopati, böbrek 
yetmezliği ve elektrolit imbalaıısı gibi ağır komplikas­
yoııların ortaya çıkması tedavide yeııi arayışlara yöne­
liıımesiııe neden olmuştur. Altermatiflerdeıı biri; 
büyük uoliim parasenteziıı yeniden gündeme gelmesi­
dir. 

Çalışmamızda iııtravenöz (i.v) lıumaıı albüminle bir­
likte büyük uolüm parascııtczin etkinliği araştırılmış­
tır. 12 Clıild C grubunda olan ı;iroz hastası çalışma 
grubuna alındı. Hastalara i.u 40.8 ± 3.9 gr (20-120) 
lıııman albümin (Merieııx lwmaıı albünıiıı % 20) eşli­
ğindi! 6.54 ± 1.3 lt. (4 - 12) paraseııtez yapıldı. 

Hastalarda işlem sonrasında diastolik kaıı basıııcı, 
kilo, serum globıılini ve hematokritte düşme saptaııır­
keıı (p<0. 05), serum albümini ve ejeksiyon fraksiyo­
nwıda yükselmeler gözlendi (p<0.05). Diğer paramet­
relerde anlamlı değişiklikler saptanmadı. Hastaların 
daha sonraki izlemleri ı;ırasıııda ilk ay soıızında an­
lamlı kilo artışları gözlenmedi. 

Sonuç olarak i. v hııman albümin ile birlikte uygula­
nan büyük uolüm paraseııtezin geç dönemde de ethili 
olan güvenli, lıolay uygulanabilir ve hastanede halma 
süresini kısaltan bir tedavi yöntemi olduğu düşünül­
mektedir. 

Anahtar kelimeler: siroz, asit, albümin, parasentez. 
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Summary: Large-uolııme paracentesis is an efl"ective 
aııd safe tlıerapy of ascites in patieııts with cirrhosis 
prouided albumiıı is infiısed iııtraveııously (i. u.). 
Twelue patieııts were treated with paraceııtesis 6.54 ±
1.3 lt aııd i. v. albumiıı infitsioıı (40 ± 3.9 gr) after 
tape. Hemodyııamic, reııal aııd hepatic fiuıctions eval­
ııation were pcrformed bef'ore aııd after large-volume 
parasentesis associated witlı i. u. albumin. The vo­
lııme of a.scites remoued waı; 6.54 ± 1.31 lt (range 4-12) 
per patient. The meaıı loss of body weight was 7.21 ± 
0.35 kg. Periferal edema decreased markedly or re­
solved completely afier treatmeııt iıı all of the 8 pa­
tients exhibiting it. Tlıere were no local complications 
related to tlıe procedure iıı 11 patients. One patient as­
citic fluid leaked {rom the puııcture lıole for several 
hours after tlıe paraceııteı;is. After albumiıı admiııis­
tratioıı decreased iıı the hematocrite fi·om 30 ± 1.08 to 
28 ± 1. 68 (p<0. 004) serum albumin increased from 
2. 59 ± 0.19 to 2. 85 ± 0.1 O gr (p <0. 02) aııd cardiac ejec­
tioıı fraction from 61 ± 3.67 to 66 ± 2.30 % (p< 0.007).
No sigııificaııt changes were f'owıd iıı meaıı arterial
preı;ı;ure, lıeart rate, protrombiıı time, cardiac output
aııd cardiac index: at the end of" the study. Body weight
dropped sigııificaııtly fi·om 72.33 ± 5.09 to 65.12 ±
4. 74 lıg (p<0. 006). Serum sodium slıowed in two pa­
tieııts deueloped hypoııatremia tlıat reqııired ııo treat­
meııt. Afier albztmiıı admiııistratioıı decreased the
mean diastolic blood pressııre fi·om 65.83 ± 4.34 to
57.5 ± 1. 79 mmHg (p<0.001). Reııal aııd hepatic fiuıc­
tioııs were measured after the admiııistratioıı of albıı­
min and no significaııt changes were observed.

The:se resıılts iııdicate tlıat total paraceııtesis associat­
ed with i. v. albumin can be safely perf'ormed in cir­
rhotic patients with tense ascites and suggest that 
these patients cozıld be treated in a siııgle-day hospi­
talization regime. 
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Tense ascites is a common c]jnical ·problem in 
patients with chronic liver disease and portal 
hypertension. It can be uncomfortable, cause res­
piratory distress, promote the formation and 
rupture of umblical hernias and have negative 
effects on cardiovascular function (1-4). 

At present, the most widely used therapy for as­
cites in patients with cirrhosis is low sodium diet 
and diuretics. This treatment, however, is not 
entirely satisfactory. Because profound diuresis 
in these patients often associated with renal im­
pairment, electrolyte disturbances, and hepatic 
encephalopathy, it is generally recommended 
that diuretic dosage should be adjusted to produ­
ce a loss of body weight of about 500 g/day (5-9). 
This means that the mobilization of a tense asci­
tes requires a prolonged hospital stay in most 
cases. In addition, despite long-term diuretic tre­
atment, a high proportion of these patients have 
to be readmitted several times during the course 
of the disease because of reaccumulation of asci­
tes. Finnally 20% of cirrhotics with ascites ad­
mitted to a general hospital do not respond to di­
uretics (10). It is not surprising, therefore, that 
alternative methods for the treatment of ascites 
are currently being investigated by several gro­
ups. 

Paracentesis, the ol dest form of therapy for asci­
tes, is a rapid and effective treatment of this 
complication. This procedure was abondoned 
after the introduction of the modern diuretics be­
cause it was generally considered at that time 
that it could induce serious complications, such 
as bacterial peritonitis, severe hypovolemia, 
renal failure, hyponatremia, protein depletfon, 
and hepatic encephalopathy (3,11-15). 

Previous investigations have shown that repea­
ted large-volume paracentesis (4-6 Uday) until 
complete mobilization of the intraabdominal 
fluid plus i. v. albumin (20-60 g/day) is a fast ef­
fective, and safe therapy of ascites in patients 
with cirrhosis ( 16-18), and that the i. v. admi­
nistration of albumin is essential to prevent the 
impairment of systemic hemodynamics and 
renal function that frequently occur when repea­
ted large-volume paracentesis is performed wit­
hout intravascu1ar volume expansion (19). The 
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current study was undertaken to investigate 
whether tense ascites in cirrhosis can be mobili­
zed in only one paracentesis session without ad­
verse eff ects on systemic hemodynamics and 
renal function. 

MATERIALS and METHODS 

The study was made in 12 patients admitted for 
the treatment of ascites in the hospital of Ondo­
kuz Mayıs University, School of Medicine, Sam­
sun-Turkey between 1991-1992. 

The criteria used to admit patients into the 
study were the following: a) cirrhosis with tense 
ascites (diagnosis of cirrhosis was based on liver 
histology and on clinical and laboratory data, b) 
no clinical, laboratory, or echographic data sug­
gesting hepatocellular carcin�ma; c) absence of 
hepatic encephalopathy, gastrointestinal he­
morrhage, or infection at entry; d) serum biliru­
bin 10 mg/dl; e) prothrombin time 40%; D plate­
let count 40.000/mm3; g) serum creatinine 2 mg/ 
dl. The etiology of cirrhosis was postnecrotic and
hepatitis B surface antigen-associated in a11 pa­
tients.

After admission to be hospital patients were 
given a diet containing 50 mEq/day of sodium. 
In patients with byponatremja (serum sodium 
130 mEq/L) water ingestion was restricted to 
500 ml/day. During the first 5 days patients did 
not receive diuretics. On the fıfth day a 24 h 
urine volume was collected to measure electroly­
tes. On the morning of the sixth day, blood 
samples were taken to measure serum electroly­
tes, blood urea nitrogen (BUN), serum creatini­
ne, and standard liver function tests. Cardiac 
index was measured by doppler ultrasound (Tos­
hiba SAI-5A). All these measurements were re­
pated within the first 48h after the paracentesis 
and teratment of albumin. Methods used for 
these investigations have been previously descri­
bed (20-22). The patients who were treated with 
paracentesis (4-12 it until disappearance of asci­
tes) and i. v. albumin was given in an amount 
eııough to obtain the same volume of paracente­
sis. Paracentesis was performed under local 
anesthesia in the left lower abdominal quadrant. 
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Table I: Clinical <lata ol'the p:ıtients. 

Age (ye:ı.r) 
Sex (F/M) 
Cinhusis (postnecrotic) 
HBsAg+ 
J:ıundict.ı 
Spider 
Palmar erythema 
Dupuytren contr:ıcture 
Ginecomasty 
Testit:ular alrophy 
Umhlical hernia 
Splenumeg:ıly 
Pretihi:ıl edema 

53.8 ± 4.5 
4/8 
12 
12 
5 
7 

10 
3 
2 
2 
2 

12 
8 

Tablo il: L:ıhoratury v:ılut!s hefore :ınd altcr large-volume 
p:ır:ıcentesis plus i. v. alhumin inli.ısion. 

Belim� 
SI3P(mmHg) 103.33 ± 5.41 
DBP(mmHg) (:i5.83 ± 4.34 
Heart r:ıte (min) 83.83 ± 2.4H 
Wcight (kg) 72.33 ± 5.0H 
Protrumhin lime (Sc) 22.25 ± 2.05 
P:ı.rı;i:ıl tromhuplastin 4(:i.08 ± 2.'15 
time (sc) 
Alhumin (gr/dl) 2.sn ± o.rn
Glohulin (gr/dl) 4.38 ± 0.2(:i 
Creatinin (mg/dl) 1.2 ± 0.12 
BUN (mg/dl) 21.58 ± 3.53 
Creatinin derence (ml/dl) 77.71 ± 10.3 
Seıum sudium (mElı!L) 135.33 ± 2.43 
Scııım put:ı.ssiurn (mEtı!L) 3.78 ± 0.22 
Hcmatocrit (%) 30 ± 1.08 
SGOT (U) 53.58 ± �).54 
SGPT (U) 31:i.83 ± 7.2(� 
Diliıuhin (mg/dl) 3.78 ± 1.28 
EF(%) (:il ± 3 .!:i7 
CO (Wmin) (:i.12 ± 0.72 
CI (Co/m2) 3.(:i2 ± 0.39 

SBP: Sistolic hluod pressurc 
DI3P: Diastulic hluod pressuı·C:! 
EF: Ejectiun fractiun 
CO: Cardiac uulput 
CI: Cardiac indux 

Allur p 
103.75 ± 5.87 NS 

57.5±1.7H O.Ol 
83.83 ± 2.3G NS 
(;5.12 ± 4.74 O.Ol> 
22.58 ± 1.H5 NS 
44.f:ifi ± 2.f:i2 NS

2.85 ± 0.10 0.02 
3.H3 ± 0.31 0.03
0.HG ± lUI NS

17.5 ± 2.10 NS 
83.7 ± �1-�14 NS 

134.25 ± 1.00 NS 
3.55 ± 0.11 NS 
28± Ui8 0.004 

41.58 ± 7.32 NS 
33.5 ± 4.fü) NS 
3.04 ± 0.88 NS 
c;ı; ± 2.30 0.007 

5.87 ± (UiG NS 
3.58 ± 0.35 NS 
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Ünce the needle entered the peritoneal cavity, 
the inner part was removed. The duration of 
most paracentesis ranged from 20 to 30 min. 
Samples of ascitic fluid were routinely taken du­
ring each paracentesis for cell count, biochemi­
cal examination, and cultures. 

Serum creatinine, BUN, and serum and urine 
electrolytes were measured. Standard liver and 
renal function tests were measured at the and of 
treatmeııt. Body weight and urine volume were 
determined daily in all patients. 

ünce ascites had disappeared, patients were 
discharged from the hospita1 with d:iuretics to 
prevent recurrence of ascites and were followed 
closely in the outpatient clinic. Patients in 
whom tense ascites developed during follow-up 
were readmitted to hospital and treated accor­
ding to their initial schedule. 

in analyzüıg complications during the fırst hos­
pitalization, a patient was considered to develop 
renal impairment when there was a 50% increa­
se in serum creatinine up to a level > 1.5 mg/dl, 
hyponatremia when there was a decrease in 
serum sodium > 5 mEq/L to a level below 130 
mEq/L, and hyperkalemia when serum potassi­
um increased > 1.5 mEq/L to a level above 5.5 
mEq/L. 

The analysis of the results were performed Stu­
dent's t-test. Results were given as mean ± 
SEM. 

RESULTS 

Of the 12 patients 8 were men and 4 women. 
The mean age was 53.8 ± 4.5 years (range 35-
83). The etiology of cirrhosis was postnecrot:ic 
and hepatitis B surface antigen associated in all 
patients. No patient associated with renal failu­
re. Table 1 and 2 shows the clinic data, liver and 
renal function tests. The mean volume of ascites 
removed was 6.54 ± 1.3 liters (range 4-12) per 
patient. Albumin administration was 40.8 ± 3.9 
gr (range 20-12). The mean paracentesis time 
was 235 ± 98. 7 minutes (range 60-400). The 
mean loss of body weight was 7.21 ± 0.35 kg. Pe­
ripheral edema decreased markedly or resolved 
completely after treatment in all of the 8 pati-
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Figurc 1. 

Fibrure 1. Sysloliı.: hloud prcssuı-c v:ılucs hefuı-c :ınd :ıflcr 
l.ı.ı-gu-vulumc p:ıı-:ıı.:cntcsis plus. i. v. :ılhumin infüsion. 
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Figure 2. Di:ı::.tuliı.: hlood prnssuru v:ılul!S hefoı-c :ınd :ıftcı-
1:ıı-ge-volume p:ır:ıccntcsis plus i. v. :ılhumin infüsion. 
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Figure 4. Weight; v:ılucs bcfure and aftur largc-volumc 
p:ırcen Le sis plus i. v. ııllıumin inlusion. 

ents exhibiting it. There were no local complica­
tions related to the procedure in 11 patients. 
üne patient ascite fluid leaked from the punctu­
re hole for several hours after the parcentesis. 
After albumin administrabon increased in the 
hematocrite from30 ± 1.08 to 28 ± 1.68 
(p<0.004), serum albumin from 2.59 ± 0.19 to 
2.85 ± O. 10 gr (p< 0.02) and cardiac ejection frac­
tion from 61 ± 3.67 to 66 ± 2.30 % (p<0.007). No 
significant changes were found in mean arterial 
pressure, heart rate, cardiac output and cardiac 
index at the end of the study. The body weight 
dropped significantly from 72.33 ± 5.09 to 65.12 
± 4.74kg (p<0.006). Serum sodium showed in 
two patients developed hyponatremia that requ­
ired no treatment. After albumin administrati­
on decreased the mean diastolic blood pressure 
from 65.83 ± 4.34 to 57.5 ± 1.79 mmHg (p< 
O.Ol). Renal aııd hepatic funcbons were measu­
red after the admfoistration of albumin and no
significaııt changes were observed.

All of these results were demonstrated in figu­
res 1-16. 

DISCUSSION 

The results of the current study indicating that 
large-volume paraıcentesis associated with i. v. 
albumin infusion is a fast, effective, and safe 
nıethod for the treatment of cirrhotics with 
tense ascites. This therapeutic procedure elimi­
nated ascites in all patients. In addition, the in-
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Figure 5. Prutrumlıin time vahw:,; heforc and arter 
largc-vulume paracımtesis plus'i. v. alhumin infüsiun. 

cidence of complications in these patients was 
very much lower than that reported in previous 
studies in cirrhotic patients treated with diure­
tics (23). In addition, the duration of hospita] 
stay was very short. The present study also con­
firms that paracentesis plus i. v. albumin does 
not impair renal hepatiç, cardiac function and is 
not associated with electro]yte deficiency. These 
findings support previous trials (16,19,25). 

For many centuries paracentesis had been the 
only treatment that could be offered to patients 
with cirrhosis and ascites (26). This procedure, 
however, was abandoned about 30 yr ago conco­
mitantly with the introduction of the modern di­
uretics. Reasons for this change were the effecti­
veness of these drugs in mobilizing ascites and 
the feeling that the abrupt decrease of intraab­
dominal pressure induced by decrease of intraab­
dominal pressure induced by large-volume para­
centesis could be followed by a rapid 
reaccumulation of ascites, acute reduction of int­
ravascular volume, renal faflure, electrolyte dis­
turbances, and hepatic encephalopathy (27). Se­
veral studies reporting the occurence of these 
complications in patients treated with paracen­
tesis contributed to the progressive abandon­
ment of the procedure (3,11-16,28). Currently, 
however, arguments against large-volume para­
centesis do not appear as strong as in the past. 
The assumption that paracentesis adverse]y af­
f ects systemic hemodynamics and ren al function 
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Figure 6. Seıum alhumin values before and alter 
large-volume paracentesis plus i. v. alhumin infusion. 
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Figure 8. Seıum crcatinine values before and afler 
l:ırge-vulume paracentesis plus i. v. alhumin infusion. 
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Figure 9. Cre:ıtininc clerence valucs hefore :ınd :ıftcr 
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Figure 10: Scıum sodium values bdore :ınd aftıff 
large-veılume p:ıı-aı.:ımtesis plus i. v. allıumin inlusiun. 
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Figuı-e 11: Seıum puto.ssium v:ılucs bcforc and alttlr 
l:ırge-vulume paı-:ıceııtc:-:is plus i. v. alhumin infusiun. 
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Figıne 12: Sınum SGOT valucs hcforı:ı and afüır 
l:ırgc-vulume p:ınıccntesis plus i. v. :ılhumin infusion. 

in patients with cirrhosis has never been subs­
tantiated by carefully controlled prospective in­
vestigations. Therefore, it is not clear whether 
complications originally attributed to paracente­
sis were caused by this procedure or by coinci­
dental events. in fact, some investigations per­
formed during the last three decades do not 
support the claim that large-volume paracente­
sis adversely aff ects systemic and renal hemody­
namics in these patients (29-33). 

At present some controlled trials have been pub­
lished evaluating repeated large-volume para­
centesis in the treatment of tense ascites in pati­
ents wüh cirrhosis (16,17,19,33,34). In the first 
study, Gines et al. (17) compared paracentesis 
(4-6 L/day) until disappearance of ascites) plus i. 
v. albumin (40 g/day) with conventional diuretic
treatment in 117 patients with cirrhosis admit­
ted to the hospita1 for the treatment of an episo­
de of ascites. They found that therapeutic para­
centesis was more eff ective than diuretic
treatment in the mobilization of ascites, that it
was associated with a significantly lower inci­
dence of hepatic encephalopathy and of renal
and electrolyte disturbances, and that it signifı­
cantly shortened the duration of hospital stay.
In this study it was also shown that, contrary to
the traditional concept, mobilization of ascites
by paracentesis associated with i. v. albumin did
not alter renal function or systemic hemodyna­
mics, the latter being estimated either directly
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Figure 13: Serum SGPT v:ılucs hcfore :ınd af'tcı­
lurgc-voluml! p:ır:ıccnlcsis plus i. v. alhumin infusion. 

(by measuring plasrna volume, cardiac output, 
and peripheral resistance) or indirectly (by mea­
sudng plasma renin activity and plasma norepi­
nephrine and antidiuretic hormone concentrati­
ons). Subsequently, Sa1erno et a1. (34) confirmed 
these findings in a randomized study including 
41 patients. Finally, in a second randomized 
study comparing repeated 1arge-vo1urne paracen­
tesis with and without albumin infusion in 105 
cirrhotics, Gines et al. (19) further confirmed 
the effectiveness and safety of repeated large­
volume paracentesis plus i. v. albumin infusion 
in the management of cirrhotics with ascites and 
demonstrated that i. v. albumin infusion is an 
important measure in preventing deterioration 
of systemic hemodynamics and renal frmction 
aft.er therapeutic paracentesis, as the mobilizati­
on of ascites in the group of patients not recei­
ving albumin was associated with a marked inc­
rease in plasma renin activity in practically 
every patient, and with the development of ren al 
impairment or dilutional hyponatremia, or both, 
in 20'½ı of the cases. The occurrence of these 
renal and electrolyte disturbances was associa­
ted with a poor survival rate. A recent study by 
Simon et al.(35) in 13 patients with cirrhosis 
and ascites has confirmed that large-volume pa­
racentesis without i. v. colloid replacement inc­
rease the activity of the renin-angiotensin 
system and impnirs rena1 and systemic hemody­
namics. 

The results of the prev10us studies ( 17,20,36) 
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large-volume po.r::ıı.:l!ntusis plus i. v. allıumin infusion. 
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should not be taken as an indication that thera­
peutic paracentesis is the treatnıent of choice for 
every patient with cirrhosis and ascites. Approxi­
mately 25% of these patients excrete relatively 
high amounts of sodium in the urine and their 
ascites may be 1ost simply by reducing sodium 
content in the diet (10). In other cirrhotic pati­
ents with ascites, sodiunı excretion is not high 
enough to allow the development of a negative 
sodium balance on a sodium-restricted diet; ho­
wever, they easily respond when treated with 
low doses of diuretics (spironolactone alone or as­
sociated with a loop diuretic) (10). These two gro­
ups of patients are infrequently seen in hospi­
tals, as they are satisfactorily managed with 
sodium restriction and low diuretic dosage on an 
outpatient basis. in according to these studies 
most cirrhotic patients admitted to the hospital 
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