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We are presenting the unusual case of a patient with breast can-
cer receiving tamoxifen treatment who developed a superior 
sagittal sinus (SSS) thrombosis and a dural AVF.

CASE REPORT

A 30-year-old female arrived at the emergency room with a 
sudden headache and left sided weakness and sensory loss. In 
her past medical history, she had been diagnosed with infiltrat-
ing ductal breast cancer 1 year before. She subsequently under-
went a breast conserving mastectomy and was treated by a sen-
tinel lymph node biopsy with radiation on the entire breast and 
adjuvant chemotherapy with tamoxifen daily (20 mg) for 11 
months. At the time of admission, neurologic examination re-
vealed signs of a mild left sided hemiparesis (grade 4) and mild 
sensory loss. Non-contrast computed tomography (CT) showed 
a small acute intracerebral hemorrhage at the right parietal cor-

INTRODUCTION

Tamoxifen, a selective estrogen receptor modulator with an-
tagonistic effects in the breast, is an effective treatment for breast 
cancer. However, with these benefits comes the risk of a variety 
of side effects, including cerebral venous thrombosis. Although 
studies imply an association between chemotherapy with tamox-
ifen and cerebral venous thrombosis, their lack of control pa-
tients in their observations prevent definite conclusions. The 
possibility that chemotherapy with tamoxifen contributed to 
thrombotic complications has been suggested for patients with 
breast cancer1,3,7,11,12,14,18-20,22). 

A dural arteriovenous fistula (AVF) is characterized by ab-
normal arteriovenous shunting confined to the pachymeninges 
region. The precise cause of a dural AVF remains unclear, how-
ever, a host-related factor such as a cerebral sinus thrombosis is 
likely associated with the development of a dural AVF4,5,8,9,15,17). 
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anisms by which tamoxifen increases the risk of venous sinus 
thrombosis are still unknown. The mechanism of action with re-
gard to changes in coagulation parameters which could poten-
tially explain venous thrombogenic activity of tamoxifen was not 
completely understood. They suggested that tamoxifen may con-
tribute to a hypercoagulable state among patients with breast 
cancer. Alterations of hemostasis that may contribute to this hy-
percoagulable state include decreased levels of protein C and S, 
decreased levels of antithrombin III, and fibrinolytics (fibrinogen, 
plasminogen, tissue plasminogen activator). We believe that the 
increased thromboembolic complications observed among pa-
tients who received tamoxifen therapy for breast cancer is proba-
bly multi-factorial, but may be contributed to these perturbations 
of proteins C and S, and antithrombin III1,3,11,18-20,22).

The SSS was the most frequently affected sinus in reports of 
cancer patients with cerebral sinus thrombosis. The SSS may be 
more susceptible to thrombosis due to its length and location. 
Lower pressures and slower blood flow can lead to increased sta-
sis of blood and subsequent thrombosis. The slower blood flow 
may lead to tissue hypoxia and a decrease in the clearance of clot-
ting factors. In addition, it is contiguous throughout its length 
with the skull, a frequent site of bone metastasis, which can com-

tex (Fig. 1A). Magnetic resonance imaging (MRI) demonstrat-
ed dural AVF at the mid-portion of the SSS with an occluded 
posterior segment of the SSS in addition to a prominent and tor-
tuous venous enhancement along the centrum semiovale (Fig. 
1B, C). Cerebral angiography showed that the dural AVF at the 
mid-portion of the SSS with a meningeal arterial feeding vessels 
entering the wall of the SSS, then draining through dilated corti-
cal veins. The dilated cortical veins with venous hypertension 
are related to acute right intracerebral hemorrhage at the right 
parietal cortex (Fig. 2). Routine hematology and biochemistry 
of the laboratory findings were normal. Anticoagulation tests, 
antithrombin III, protein S, and C levels were also found to be 
normal. Our patient had no signs of active malignancy nor any 
abnormalities in her coagulation profile so it can be concluded 
that tamoxifen was the likely cause of the SSS thrombosis. The 
dural AVF at the arterialized segment of the SSS was treated by 
an endovascular coil embolization (Fig. 3). Post-embolization 
angiography showed disappearance of the dural AVF in the SSS 
(Fig. 4A, B). Postoperative CT revealed resolved subarachnoid 
hemorrhage without additional lesions. Postoperative MRI 
showed interval improvement of the dilated cortical veins (Fig. 
4C). The patient dramatically recovered to a normal state with a 
left side motor and sensory deficit. 

DISCUSSION

Tamoxifen, a selective anti-estrogen 
property of hormonal therapy, is one of 
the widely used drug, specifically in br-
east cancer patients. In addition, this 
drug has been shown to prevent breast 
cancer in high-risk patients when de-
veloping it for the first time or for con-
tralateral recurrence. However, anti-es-
trogen therapy with tamoxifen has been 
known to increases the risk of venous 
sinus thrombosis1,3,7,11-14,18-20). Our pa-
tient had previously been diagnosed with 
breast cancer and was currently taking 
adjuvant tamoxifen therapy. She had no 
signs of active malignancy or any ab-
normalities in her coagulation profile, 
so it can be concluded that tamoxifen 
was the possible cause of the SSS throm-
bosis. She had two known contributing 
factors for her cerebral sinus thrombo-
sis; cancer and anti-estrogen treatment. 
Cancer patients are particularly vulner-
able to systemic venous thrombosis dur-
ing the course of their illness. This is due 
to hypercoagulability caused by malig-
nancy as well as disease and treatment-
related complications11,18,19,21). The mech-

Fig. 1. A : Computed tomography axial image demonstrate a small intracerebral hemorrhage in the 
right parietal cortex. B and C : Magnetic resonance imaging demonstrate thrombosis at the posteri-
or segment of superior sagittal sinus and dural arteriovenous fistula with a prominent and tortuous 
venous enhancement along the centrum semiovale.

A B C

Fig. 2. External carotid artery angiography demonstrate dural arteriovenous fistula at the mid-por-
tion of a superior sagittal sinus. The meningeal arterial feeders enter the wall of the superior sagittal 
sinus, and, then drain through the dilated cortical veins (corkscrew vessels). The dilated cortical 
veins with venous hypertension, may be related to acute right intracerebral hemorrhage at the right 
parietal cortex.
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tery. This is similar to dural AVFs in oth-
er locations, especially when all antero-
grade drainage through the venous sinus 
has thrombosed, leaving retrograde cor-
tical venous routes, which induce the in-
tracerebral hemorrhage (Fig. 2).

The association between venous sinus 
thrombosis and a dural AVF has been 
recognized. This link is also thought to 
be related to the altered hemodynamics 
induced by a dural AVF. Hypercoagula-
ble states are associated with numerous 
conditions. Factors involved in hyperco-
agulability include protein C, protein S, 
antithrombin III, and fibrinolytics (fi-
brinogen, plasminogen, tissue plasmin-
ogen activator). A disequilibrium or al-
tered functionality of these factors can 
result in hypercoagulable states, contrib-
uting to venous sinus thrombosis and a 
dural AVF.

CONCLUSION

The best clinical approach is to screen potential patients of 
tamoxifen hormone therapy and educate them on the signs and 
symptoms of life threatening thromboembolic events while 
taking tamoxifen. The search for the disease entity by which 
tamoxifen increases the risk of venous sinus thrombosis is still 
unknown. Future studies of women with breast cancer using 
tamoxifen should be designed to determine stroke etiologies, 
the role of additional chemotherapy, existing stroke risk factors, 
family history and the potential mechanisms of venous sinus 
thrombosis. 
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