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Abstract

Paracentesis is a commonly performed procedure associated with minimal risk of complication. We report
a case of a cirrhotic patient who developed hemoperitoneum after paracentesis. This adverse outcome was
attributed to a state of hypefibrinolysis. We describe a patient with end stage liver disease and ascites who
developed a severe bleeding complication from a large volume paracentesis. Five days after the paracentesis, the
patient developed a large abdominal wall hematoma. The patient was treated with a course of systemic epsilon-
aminocaproic acid and the bleeding resolved. Hyperfibrinolysis is the phenomenon of excessive clot breakdown
and has been noted to increase the risk of procedural complications. The diagnosis of hyperfibrinolysis is clinically
determined and therefore is often overlooked. This case demonstrates the need for increased recognition of this
entity to ensure rapid and proper treatment of hyperfibrinolysis with anti-fibrinolytics.
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Introduction

Paracentesis is a common and effective procedure used for
diagnostic evaluation and therapeutic management of ascites. It is a
relatively safe procedure that carries a minimal bleeding risk, though
this risk is amplified in the setting of a hyperfibrinolytic state [1].
Hyperfibrinolysis is a phenomenon of excessive clot breakdown that is
clinically manifested by mucocutaneous bleeding. The following case
is that of a patient with cirrhosis who developed a large abdominal
hematoma after a paracentesis in the setting of a hyperfibrinolytic state.

Case Report

A 57 year-old woman with a past history of alcoholic cirrhosis
presented to the emergency department with a chief complaint of a
bleeding tongue ulcer. The patient had first noticed the bleeding ulcer
one week prior to presentation. In the interval, she reported decreased
oral intake and the development of several bruises over her arms and
legs, attributed to recent falls. Physical exam was notable for a large
and actively oozing ulcer on the right side of the patient’s tongue;
diffuse ecchymosis of all four extremities; and a small, slowly bleeding
laceration over her left foot.

Laboratory results on admission were significant for an
immeasurable International Normalized Ratio (INR) of >9.3,
prothrombin Time >140, and a fibrinogen level <35 mg/dL. She also
had a hemoglobin level of 7.5 g/dl and a platelet count of 28,000/ pL. She
was subsequently transfused 2 units of packed red blood cells, 2 units
of platelets, 2 units of cryoprecipitate, and two doses of IV vitamin K.
Her laboratory values improved to an INR of 3.6, fibrinogen of 89, PTT
of 50.9, and platelets of 49. Oral bleeding was controlled with topical
epsilon-aminocaproic acid (EACA). In preparation for discharge, a
therapeutic paracentesis was performed in the left lower quadrant via
ultrasound guidance. A total of 3.5 L of fluid, bilious in colour, was
successfully removed without immediate complication.

Five days after discharge the patient returned to the emergency
department with a large abdominal wall hematoma (Figure 1).
She reported that the bruising started at the site of paracentesis and
gradually spread across her entire abdomen. Laboratory data was again
notable for a low fibrinogen level of 54 mg/dL and elevated INR and
PTT, 3.5 and 97.3 respectively. Hemoglobin had decreased to 6.7 g/dL,

leading to transfusion of 2 units of packed red blood cells. A CT scan
was performed and localized the hematoma to the subcutaneous tissue
without involvement of the peritoneal cavity (Figure 2). The patient
again received cryoprecipitate to replete her fibrinogen stores. She was
treated with systemic epsilon-aminocaproic acid, with an oral loading
dose of 4 mg followed by 1 mg every 6 hours for a 7-day total course.
The size of the hematoma stabilized with these therapies and slowly
resolved over the ensuing weeks (Figure 3). The patient presented again
on multiple subsequent occasions with oral mucosal and cutaneous
bleeding, which were treated with local EACA.

Discussion

The case above presents a cirrhotic patient who developed a
large abdominal hematoma due to paracentesis in the setting of a
bleeding diathesis. Hemostasis in cirrhosis is a complex pathway with
alterations in both pro- and anti-hemostatic pathways leading to a
new “rebalanced” state [2,3]. On initial presentation, coagulopathy
was manifested by a combination of thrombocytopenia, elevated
INR/PTT, and hyperfibrinolysis. Therapy focused on all three of
these derangements, with transfusion of platelets, cryoprecipitate to
replete fibrinogen, and addition of vitamin K to aid the production
of coagulation factors. Paracentesis was performed after conventional
measures of the coagulopathy and thrombocytopenia had improved,
but the patient developed a large abdominal wall hematoma in spite of
the treatment of these parameters. This complication was likely due to a
hyperfibrinolytic state as evidenced by mucocutaneous bleeding and by
the delayed development of bleeding after the procedure.

Fibrinolysis, the process of clot resolution, is altered in liver disease.
The pathway for fibrinolysis is complex and involves interaction
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Figure 1: Large abdominal wall hematoma

Figure 2: A CT scan was performed and localized the hematoma to the
subcutaneous tissue without involvement of the peritoneal cavity

Figure 3: The size of the hematoma stabilized with these therapies and slowly
resolved over the ensuing weeks

between both pro- and anti-fibrinolytic factors. Pro-fibrinolytic
pathway alteration includes decreased production of factors produced
in the liver, such as alpha-2 plasmin inhibitor and thrombin-activatable
fibrinolysis inhibitor (TAFI). This is coupled with elevated levels of
tissue plasminogen activator (tPA) that is presumably due to decreased

hepatic clearance. Anti-fibrinolytic derangements include decreased
liver synthesis of plasminogen and an increased release of PAI-1 as
an acute phase response. In general, it is assumed that the balance of
pro- and anti-fibrinolytic derangements in liver disease leads to a net
pro-fibrinolytic state. However, the rate of true hyperfibrinolysis in
cirrhosis is debated due to a lack of objective diagnostic methods. At
present, no commercially available test exists to assess the fibrinolysis
pathway in a “global” sense; rather, current modalities each evaluate
particular components of the pathway [3-6]. Therefore, the diagnosis
of hyperfibrinolysis is clinically based and should be considered in the
setting of excessive mucosal bleeding, puncture wound bleeding, or
delayed procedure-related bleeding [7,8]. Saliva and ascites have been
noted to have inherent fibrinolytic properties, which may predispose
patients to bleeding in the oral and abdominal cavities [8,9]. This
phenomenon was demonstrated in the presented case as the patient
developed both oral mucosal and abdominal bleeding that was a
challenge to control.

Potential treatments of active fibrinoloysis include the lysine
derivatives epsilon- aminocaproic acid (EACA) and tranexamic acid.
Unfortunately, there are few clinical studies of these agents in liver
disease, and the therapeutic dosing range has yet to be firmly established.
Both of these drugs work by competitive inhibition of the conversion
of plasminogen to plasmin [4,8]. EACA has been studied in a group
of 37 patients with bleeding episodes attributed to hyperfibrinolysis,
the majority of which were mucocutaneous in location [10]. Of these
patients, 34 experienced resolution of bleeding with EACA treatment.
The suggested dose from this study was 1 g every 6 hours, which was
applied in the treatment of the patient described above. Aprotinin is
another anti-fibrinolytic agent whose efficacy lies in direct inhibition
of plasmin and kallirein; this agent was removed from the US market,
however, after research concluded that the drug was associated with
higher rates of mortality [2,4].

In general, paracentesis is viewed as a relatively safe procedure
with a bleeding risk less than 1% in the setting of cirrhosis [1,11-13].
AASLD guidelines do not recommend correcting coagulopathies prior
to paracentesis, though special consideration is given to patients with
evidence of hyperfibrinolysis; in such circumstances, treatment with
EACA is recommended [12].

Conclusion

The case presented above illustrates the potential complication of
bleeding due to a hyperfibrinolytic state in the setting of paracentesis,
an otherwise low-risk procedure, ultimately warranting transfusion
of blood products. Hyperfibrinolysis is associated with liver disease,
although its frequency remains poorly defined as a result of suboptimal
laboratory studies. This case emphasizes the need for the development
of global measures of coagulation in liver disease and the importance of
recognition and treatment of hyperfibrinolysis in procedures.
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