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Abbrevations:  

BC: Breast cancer 

CPB: Capecitabine 

CT: Computed tomography  

CVST: Cerebral venous sinus thrombosis  

DOAC: Direct oral anticoagulant 

MRI: Magnetic resonance imaging  

VTD: Venous thromboembolic disease 

 

Background 

Cerebral venous sinus thrombosis (CVST) is an unusual site of venous thromboembolic disease (VTD) with 

a described incidence of 1.32 to 1.57 per 100,000 person-years, lower median age of appearance as compared 

to other sites of VTD, female predominance, and active cancer among the main risk factors (1). Several 

intracranial veins and sinuses may be affected, with some challenges for a rapid diagnosis, potential cerebral 

complications and recognized radiological signs for imaging evaluation (2). We present herein the case of a 

patient who developed CSVT during the treatment of metastatic breast cancer (BC) with capecitabine (CPB).  

 

Abstract 

Cerebral venous sinus thromboses (CVST) are rare but may be associated to life-threatening 

prognosis and prolonged disability. We report a case of CVST during chemotherapy with 

capecitabine in a patient with metastatic breast cancer without any additional risk factors. She 

presented with headache, depressed consciousness and sensorial aphasia. Several cerebral venous 

sinuses were involved, with associated deep venous extension, brain infarcts and secondary 

parenchymal bleeding. Evolution after anticoagulation with heparin during the acute phase and long-

term rivaroxaban has been favorable, with full neurologic recovery and absence of thrombotic 

relapses and bleedings. Furthermore, chemotherapy with capecitabine was restarted and is 

maintained so far, with a durable response and no additional complications.  

Keywords: Cerebral venous sinus thrombosis. Breast cancer. Chemotherapy. Capecitabine. 

 Rivaroxaban. 
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Case Presentation 

A 62-year woman was admitted in May 2023 for loss of consciousness with sensory aphasia.  

The patient was a non-smoker, without any risk factors for cardiovascular disease, no history of VTD, previous 

pregnancies and long-term use of estrogen-containing contraceptives without complications.  

She had underwent a left breast segmentectomy plus axillary lymphadenectomy for a diagnosis of BC in 

September 2012. Histopathology disclosed a grade 3 invasive BC, pathologic stage pT1N2M0 and luminal 

phenotype, with positive hormone receptors and lack of expression of human epidermal receptor 2. Adjuvant 

chemotherapy with docetaxel, doxorubicin and cyclophosphamide was given afterwards, followed by 

irradiation and hormone therapy with letrozole for 5 years.  

Follow-up was uneventful until May 2021, when a diagnosis of widespread bone and lung metastases was 

done. She started first-line therapy with palbociclib plus letrozole, that was changed to chemotherapy with 

CPB in June 2022, after findings of progressive metastatic disease. Initial tolerance to CPB was fair and there 

were early signs of tumor response.  

While on treatment with CPB, she was admitted in May 2023 for loss of consciousness, and sensory aphasia. 

A severe headache, refractory to paracetamol, was noted by the patient during the previous week. Neurological 

exploration was relevant for somnolence, progressive aphasia and incomplete claudication of her right arm.  

Blood parameters including coagulation, chest X-ray and electrocardiogram were normal. An initial brain CT 

scan revealed a right occipital hematoma with subdural involvement.  

The patient was translated to the intensive care unit, as there was deterioration of her neurologic and clinical 

status. A second brain CT scan gave similar results, but a CT imaging revaluation disclosed bilateral 

thromboses in the transverse and sigmoid sinuses, as well as in the straight sinus and a small right occipital 

parenchymal hematoma. Sclerotic calvarial bone metastases were also present. Anticoagulant therapy with 

sodium heparin was initially started, and continued with therapeutic doses of enoxaparin during the in-hospital 

period.  

A brain MRI study displayed an extensive CVST, with main involvement of the right transverse and sigmoid 

sinuses (Figure 1), and extension to the straight sinus and vein of Galen. There were infarction signs in the 

thalamus (Figure 2) and in the right occipital region, with associated bleeding in this zone (Figure 3).  

Evolution of the patient was favorable, and she was discharged after 15 days of hospitalization. 

Anticoagulation was changed to tinzaparin in June 2023 and to rivaroxaban (20 mg/day) in September 2023.  

Outpatient chemotherapy with CPB was resumed with good tolerance and persisting signs of tumor response. 

She continues on rivaroxaban and  started the 55th cycle of CPB in September 2025. Neurologic recovery has 

been complete and there has been no new episodes of VTD or bleedings.  
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Fig. 1 MRI T1-weighted images with contrast. Filling defects in the transverse and sigmoid venous sinuses 

(green arrows, axial view). Lineal filling defect in the straight venous sinus (red arrows, sagittal view). 

 

 

Fig. 2  MRI FLAIR sequence showing bilateral thalamic hyperintensity related to parenchymal infarcts 

(yellow arrows, coronal view). 
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Fig. 3 MRI T1-weighted image showing signal disturbance in the right occipital lobe with hyperintense 

peripheral halo, corresponding to hemorrhagic infarct (blue asterisk, axial view). 

 

Discussion 

Active cancer is among the risk factor for CVST.  Data from a case-control study suggested that a history of 

cancer increased the risk of CVT approximately 5-fold and that this association was strongest with 

hematological neoplasms and in the first year after cancer diagnosis (3). Large studies, as the ACTION-VT 

cohort, suggest than CSVT in cancer patients is significantly related to older age, absence of headache and a 

higher risk of recurrent VTD or major hemorrhage, as compared to patients without cancer (4). A recent 

systematic review and meta-analysis has also confirmed a poorer functional outcome for cancer patients (5).  

CVST is uncommon in patients with BC. In a large study from the US National Inpatient Sample (2016-2019), 
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only 40/6,140 patients with CVST had a diagnosis of BC (6). There is one published case of CVST during the 

treatment with CPB for metastatic BC (7). The patient had multiple bone lesions as the only sign of metastatic 

disease, was in the second month of therapy with CPB and was also on treatment with denosumab. She had 

CVST of the left sigmoid sinus, with associated thrombosis of the left upper internal jugular vein, and received 

therapy with low-molecular-weight heparin followed by warfarin. Posterior reversible encephalopathy 

syndrome (PRES) may have a similar or overlapping symptomatology to CVST, and has been associated to 

the use of chemotherapy with CPB in some instances (8).  

Anticoagulation is the main therapy for CSVT. Classical guidelines recommended the use of low- molecular-

weight heparins during the acute phase (9), and recent guides suggest the use of direct oral anticoagulants 

(DOAC) instead of vitamin K antagonists after the acute phase (10). Cancer patients were not included in the 

experimental arm of pivotal randomized trials on the use of DOAC in CVST, like the SECRET (11) and RE-

SPECT CVT (12) studies. The ACTION-CVT trial randomized patients to DOAC versus warfarin in this 

setting but excluded the participation of cancer patients on the basis that DOAC were already considered as 

better options for those patients (13). In contrast, oncologic patients comprised one third of those treated with 

DOAC for CVST in a large real-world study based on the TriNetX database (14) with better results than a 

matched warfarin arm, especially for patients treated with rivaroxaban.  

Some authors suggest that patients with CVST related to cancer have a narrow therapeutic index of 

anticoagulation, and that careful monitoring of anticoagulation effect and bleeding complications are of utmost 

clinical relevance in cancer patients (15). Pharmacokinetic interactions between capecitabine and warfarin 

may be problematic in this context (16). In contrast, DOAC  are devoid of such interactions and considered 

safer for this reason in these patients (17).  

 

Conclusion 

CVST is an unusual but dreaded complication during antineoplastic chemotherapy. There are some findings 

that are more common in cancer patients and must be considered for the strategy of evaluation  and care in 

this context. Anticoagulation with low-molecular-weight heparin during the acute phase and long-term 

maintenance with direct oral anticoagulants is the preferred therapy. Good functional outcomes and absence 

of thrombotic relapses and major bleeding may be accomplished even in patients with negative prognostic 

factors, as is illustrated by our case report. 
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