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Cirrhotic patients may present loculated ascites. We report a case of a 49-years old patient
with cirrhosis and loculated infected ascites. Conventional and ultrasound (US)-guided
paracentesis were ineffective. Moreover, US-guided drainages with 10 F drains could drain
only small quantities of ascites localized in the largest loculated areas. Despite an adapted
and long antibiotic therapy, the infection persisted. Intraabdominal fibrinolysis allowed the
destruction of the fibrin septa, a better drainage and the sterilization of the ascites fluid.
This is the first case report of effective intraabdominal fibrinolysis with urokinase in difficult

to treat loculated infected ascites.

Introduction

Ascites is the most common complication of cirrhosis. It affects 5-10% of compensated
cirrhosis per year having a poor prognosis with 2-years mortality of 40% (1). Spontaneous
bacterial peritonitis (SBP) is a severe complication of decompensated cirrhosis. In spite the

widespread of antibiotics, the mortality is high ranging from 10 to 46% (2, 3).

Cirrhotic patients may develop loculated ascites. In these patients the paracentesis is
ineffective. Moreover, the SBP is difficult to treat because of the presences of the fibrin
strands that impair the antibiotic diffusion. Patients with SBP and loculated ascites are at
high risk of acute-on-chronic liver failure (ACLF) and mortality in absence of a quick and

optimal treatment.

Keywords: loculated ascites, fibrinolysis
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We report a case of a 49-year-old man with cirrhosis secondary to hepatitis B, C and alcohol

consumption. His past medical history was insignificant.

Hepatitis C was cured in 2017 by direct-acting antiviral treatment and the alcohol
consumption was stopped 6 months before. Hepatitis B DNA was 4810 Ul/ml and a

nucleotide analog treatment was introduced during the hospitalization.

The cirrhosis was complicated by portal hypertension: esophageal varices and refractory

ascites that required paracentesis every two weeks.

He was admitted to emergency room for abdominal pain and dyspnea secondary to ascites
decompensation. He was transferred in the Hepatology Unit thereafter. At admission, the
blood tests showed an elevated C-reactive protein 95 mg/L (normal < 0.4mg/dL) and the
white cell count was 8.33 x10°/L (reference range 4.10—10.5x109/L). The cirrhosis was
classified Child-Pugh B -9 points, MELD 8. The contrast-enhanced CT scan showed a large
guantity of ascites localized predominantly in right abdomen associated with a diffuse
thickening of peritoneal lining in favor of peritonitis (Figure 1). The culture from the ascites
was negative and the neutrophil count was < 250/mm?3. The paracentesis removed only
small quantities of liquid due to the loculation of ascites caused by the presence of fibrin
strands. At day 7, the C- reactive protein level enhanced at 178 mg/L (normal < 0.4mg/dL).
The ascites cultures isolated Enterococcus faecium (E. faecium), but the neutrophil count
was less than 250/mm?3. An antibiotic therapy by vancomycin was initiated for treating the

bacterascites.

Three ultrasound guided drainages were performed using 10F drains in order to evacuate a
large volume of ascites, but only small quantities of ascites were evacuated (max. 400 ml)

because of the loculated ascites (Figure 2 and 3).
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Despite well conducted antibiotic therapy, after 20 days of treatment, some cultures from
the ascites fluid remained positive at E. faecium and the neutrophil count increased at
11900/mm3 (normal < 250/mm?3) which was in favor of a spontaneous bacterial peritonitis
(SBP). Moreover, two diagnostic paracenteses were realized at the same time with different
localizations. The neutrophil count of the samples was different, and the microbiological

study revealed the presence of E. faecium in the first one, and negative in the second one.

The multidisciplinary board decided to perform the intraabdominal fibrinolysis by urokinase
in order to destruct the fibrin strandings, to facilitate the ascites drainage and the antibiotics

diffusion.

Two drains were positioned in the right abdominal cavity and 100000 Ul of Urokinase was
administrated in each one. The drains were clamped 5 hours after Urokinase administration,
and the drainage was left for 48 hours. Three litres of ascites were evacuated and

compensated by albumin infusion according to EASL recommendations (4).

Ascites aspect was sero-sanguine, and the haemoglobin reduced progressively at 6.9 g/dl
(reference range 13.8-18) that represented a loss of 1.3 g/dl, without hemodynamic
instability. The patient was transfused of 2 red blood units. There was no complication
during and after the procedure. The ultrasound examination revealed a significative
reduction of the ascites volume and the fibrin strands (Figure 4A and 4B). Although the

procedure could be repeated, we decided to apply it once.

At day 14 after fibrinolysis, the patient had mild clinical ascites. Many ascites analyses in this
interval were negatives. The ascites samples collected at 2 weeks post drainage showed the
neutrophil count < 250 /mm? and negatives cultures. Secondary prophylaxis by norfloxacin

was initiated.
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Five months after the procedure, the ascites was controlled by mild doses of diuretics. The

patient had no recurrence of SBP or bacterascites and no need of paracentesis (Figure 5).

Discussion

Ascites is a major complication of cirrhosis. It is multifactorial and seems to result from the
combination of portal hypertension and liver insufficiency (5). In cirrhotic patients, ascites is
primarily a transudative fluid with poor opsonic activity which provides a favorable

environment for growth of bacteria (6).

SBP is the most frequent bacterial infection in patients with cirrhosis and ascites. The
prevalence ranges from 10% to 30% in hospitalized patients. Half of the episodes are present
at the time hospitalization, while the rest are acquired during hospitalization (3, 7). These
patients have hemodynamic dysfunction and once SBP develops, there is an excessive
response of pro-inflammatory cytokines leading to serious complications such as renal
failure, shock, ACLF characterized by a high mortality due to multiorgan failure. One-year
mortality rate after a first episode of SBP is high ranging from 30% to 93% regardless of its

recurrence (3).

Many patients with cirrhosis develop loculated ascites, but the mechanism is unknown.
Stanley et al, reported one mechanism in cirrhotic patients with peritoneovenous shunts. It
was hypothesized that these patients have a faster ascites fluid circulation with a high
release of fibrogenic cytokines that may increase the fibrin deposition on the peritoneum

and converts fibrinous adhesions to generalized peritoneal fibrosis (8).
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Loculated ascites has been described in patients with peritonitis. In the bacterial peritonitis,
the fibrinolytic activity is impaired mainly because of the imbalance between the increased

activity of the plasminogen activator inhibitor type 1 and 2 (PAI-1 and PAI 2) and decreased
activity of the activators such as tissue type plasminogen activator (tPA). The reduced local

fibrinolysis may lead to fibrin deposition in the abdominal cavity, that acts as a nidus for

bacterial grows leading to abscess formation (9).

Van Veen and al. showed successful use of recombinant tissue plasminogen activator (r-tPA)
in polymicrobial peritonitis in mice. The effect was dose dependent, higher dose was more
effective to cleave the intraabdominal fibrin deposition and reduce the bacterial load.
Moreover, high-dose of r-tPA lavage reduces the production of pro-inflammatory cytokine,
IL-12 and increased the anti-inflammatory cytokine such as IL-10 that play a protective role

in sepsis (10, 11).

In patients with cirrhosis, there is a continue debate on the fibrinolytic status which may be
easily disturbed. It has been reported that these patients have an elevated tPA and a
decreased level of antifibrotic proteins (antiplasmin, thrombin-activable fibrinolysis
inhibitor) leading to a hyperfibrinolytic state (12). Moreover, patients with ascites without
sepsis or SBP had a hyperfibrilolytic state (13). In the literature (12, 14), it was showed that
cirrhotic patients with sepsis had hypofibrinolysis which may increase the risk thrombotic
complications leading to hepatic and extrahepatic organ failure associated with short-term
mortality. Indeed, in patients with sepsis, the inflammation induces an enhanced release of
PAI-1 by the endothelial cells that is associated with a decreased fibrinolysis. Interestingly,
when sepsis develops, patients may shift rapidly from a hyperfibrinolytic state to a

hypofibrinolytic state.
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Pleural infection is associated with fibrin deposition over the visceral and parietal pleura
leading to loculated collections. In these patients, intrapleural fibrinolysis is recommended in
order to avoid surgical intervention. Fibrinolytic agents such as streptokinase or urokinase
are used in patients with pleural empyema for decreasing the formation of intrapleural
fibrous bands or the viscosity of empyema pus to promote the drainage. Urokinase, a direct
plasminogen activator, was isolated from human urine. Actually, it is obtained from cultured
human embryonic kidney cells. The advantage is that it is not antigenic and its efficacy is not
reduced by antibody production. Moreover, the use of urokinase should be favored in
patients with hemostatic disorders. Usually, 100000 IU diluted with 30-100 ml of normal
saline is administrated intrapleural daily for 3 to 5 days. The drain is clumped 2-4 h after the
instillation before water-seal or drainage. The principal side effect that was reported is

intrapleural hemorrhage (15, 16, 17).

In our case, the ascites was very difficult remove by paracentesis because of the presence of
the fibrin stands. Moreover, the cultures from ascites fluid remained positives despite
adapted antibiotics that showed a difficult diffusion. Our multidisciplinary board decided to
perform intraabdominal fibrinolysis with urokinase in order to dissolve the fibrin septa,

facilitate the antibiotic diffusion and ascites drainage.

To our knowledge, this is the first case that reported the successful utilization of
intraabdominal urokinase in patients with persistent infection due to loculated ascites by the
fibrin strands. The fibrinolysis may release viable bacteria from the dissolving fibrin septa
(18, 19). The drainage of the ascites associated with a better diffusion of antibiotics after
the destruction of the fibrin strands may reduce the abscess formation and thereby the

morbidity and mortality. There was no complication during and after the fibrinolysis.
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In conclusion, intraabdominal administration of urokinase is effective and safe in cirrhotic

patients with SBP. Intraperitoneal fibrinolysis in combination with appropriate antibiotic

treatment and drainage may be considered in the management of difficult to treat loculated

infected ascites.

The patient gave his consent to use the clinical data and photographs for this scientific

publication.
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Figure 1. Contrast-enhanced CT scan: Loculated ascites localised predominaltely in the right
abdomen. There is a diffuse thickening and enhancing of peritoneum in favor of peritonitis.

Figure 2. US examination: Multiple ascites loculations caused by the fibrin strandings. US drainage of
a loculated area.

Figure 3. US drainage of a large loculated area.
Figure 4A. US examination: Loculated ascites before the intra-abdominal fibrinolysis.

Figure 4B. US evaluation 3 days after the intra-abdominal fibrinolysis showing the reduction of the
fibrin strandings.

Figure 5. Five months post fibrinolysis. CT scan evaluation showing mild quantity of ascites, without
any fibrin strandings.
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