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Cerebral venous sinus thrombosis associated with hepatic cirrhosis
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Abstract

Cerebral venous sinus thrombosis is not a recognized complication of end-stage liver disease. A case of sagittal sinus thrombosis in a
44-year-old male with end-stage hepatic cirrhosis is described. Recurrent seizures were the only manifestation. Work-up revealed severe
deficiency of protein C, protein S, and antithrombin III. He was treated with low molecular weight heparin and underwent an orthotopic
liver transplant after three months. Follow-up helical CT venogram showed resolution of the sinus thrombosis.  1999 Elsevier Science
B.V. All rights reserved.
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1. Introduction sented with grade II hepatic encephalopathy. Results of
routine blood tests and lumbar puncture were normal. The

End-stage liver disease has been associated with throm- encephalopathy was presumed to have resulted from
botic complications due to acquired deficiency of naturally dehydration due to recent excessive diuretic use; he
occurring anticoagulants (e.g. protein C, protein S, and improved with intravenous fluid treatment and was dis-
antithrombin III) [1]. However, cerebral venous sinus charged on day three. On day five, he had a generalized
thrombosis (CVST) has rarely been associated with liver tonic-clonic seizure with focal onset in the right leg. A
disease [2,3] and has not previously been related to the non-contrast head CT scan was normal and he was treated
acquired anticoagulant factor deficiency in cirrhosis. There with oral phenytoin sodium. However, he had recurrent
have been anecdotal reports of treatment of this condition secondarily generalized seizures on day six and day eight
with low molecular weight heparin [4]. We describe a and was admitted. On exam he was afebrile, mildly icteric,
patient with cirrhosis who developed CVST. He was and vital signs were normal. The abdomen was soft,
treated with low molecular weight heparin and underwent without hepatosplenomegaly or ascites. Neurological exam
an orthotopic liver transplant after three months. Follow-up was unremarkable. The white cell count was 6500/ml,
CT venogram showed interval recanalization of the sinus. hemoglobin 13.1 g/dl, platelets 63 000/ml, prothrombin

time 17.8 (control 11.2–13.2), partial thromboplastin time
39.1 (control 22.1–34.1), sodium 130 mEq/ l, potassium

2. Case report 4.6 mEq/ l, BUN 15 mg/dl, creatinine 0.8 mg/dl, total
bilirubin 7.2 mg/dl, alkaline phosphatase 113 U/ l, alanine

A 44-year-old male with end-stage cirrhosis from transaminase 42 U/ l, lactate dehydrogenase 271 U/ l, and
chronic alcohol use and hepatitis C virus infection pre- Dilantin 5.3 mg/ml. Magnetic resonance imaging (MRI)

with gadolinium revealed a linear filling defect in the
posterior and superior regions of the superior sagittal sinus*Corresponding author. Tel.: 11-617-726-8459; fax: 11-617-726-
(Fig. 1a). Although T-1, T-2, diffusion-weighted (DWI)5043.
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Fig. 1. MRI findings: (a) Gadolinium-enhanced coronal T-1 images, arranged postero-anteriorly, showing filling defects in the superior sagittal sinus
compatible with thrombus. (b) Multi-planar gradient echo (MPGR) images, showing areas of increased susceptibility in the high parasagittal region.
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Fig. 2. Three-dimensional reconstruction of the CT venogram, posterior oblique views. (a) Initial study, showing non-opacification of the anterior and
mid-portions of the superior sagittal sinus (arrows). (b) Follow-up image after treatment with low molecular weight heparin, showing opacification of the
entire superior sagittal sinus (arrows).

were normal, multi-planar gradient echo (MPGR) MRI the antiphospholipid antibody syndrome. CVST has been
imaging revealed areas of increased susceptibility in the associated with a variety of conditions that predispose to
high parasagittal regions, possibly explaining the focal prothrombotic states (e.g. pregnancy, ulcerative colitis,
onset of seizures (Fig. 1b). Helical contrast-enhanced nephrotic syndrome, acquired immune deficiency
computerized tomogram (CT) with venogram confirmed syndrome, systemic lupus) [5–7]. Severe liver disease can
the diagnosis of venous sinus thrombosis (Fig. 2a). A also predispose to thrombosis due to impaired synthesis of
hypercoaguable screen revealed several abnormalities: natural plasma anticoagulants and has been associated with
protein C (functional) 18%, protein C (antigenic) 20%, portal vein thrombosis, especially around the time of liver
protein S (functional) 23%, protein S (antigenic) 57%, transplant [1]. However, CVST has rarely been described
antithrombin III (functional) 21%, antithrombin III (an- in patients with liver disease [2,3], and has not previously
tigenic) 8.0 mg/dl (normal 22–39), factor VIII assay 204% been associated with deficiency of protein C, protein S, or
(normal 50–200), and fibrinogen 85 mg/dl. Activated antithrombin III in patients with cirrhosis. To our knowl-
protein C resistance screen was normal, indicating absence edge, this is the first report of CVST associated with
of factor V Leiden mutation. PT and PTT mixing studies deficiency of natural anticoagulants due to hepatic cir-
showed near complete correction, consistent with the rhosis.
factor deficiencies rather than inhibitors. Anticardiolipin The patient described had marked elevation of PT and
IgG and IgM levels were 1.6 GPL and 5.8 MPL, respec- PTT; however, the severe deficiency of protein C, protein
tively (normal 0–15). He was treated with low molecular S, and antithrombin III probably resulted in a shift of the
weight heparin. He had no further seizures, and underwent overall hemostatic balance towards thrombosis. Besides
a successful orthotopic liver transplant 90 days after his severe anticoagulant factor deficiency, other factors may
first seizure. A follow-up CT venogram four days after the also have contributed to the development of venous
liver transplant showed interval recanalization of the thrombosis. The patient had recently been treated for
sagittal sinus (Fig. 2b). probable dehydration, which has a strong association with

CVST [5]. He suffered from chronic hepatitis C virus
infection, which is known to have a prothrombotic effect in

3. Discussion cirrhosis [8]. Lastly, he had undergone a lumbar puncture
three days prior to his first seizure, and lumbar puncture

Prothrombotic disorders include congenital and acquired has been implicated in precipitating CVST in patients with
deficiencies of natural plasma anticoagulants (protein C, pregnancy, oral contraceptive use, and factor V Leiden
protein S, antithrombin III), Factor V Leiden mutation, and mutation [9,10]. It would be difficult to quantify the role of
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each of these contributing factors, but the severe deficiency seizures in a patient with cirrhosis must prompt an
of anticoagulant factors in this case suggests that it played aggressive search for CVST. Low molecular weight
a major etiologic role. heparin may be an effective treatment modality.

In patients with severe liver disease, seizures are com-
monly associated with alcohol withdrawal, subdural hema-
toma, and secondary infection. As demonstrated by our References
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