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Introduction: Combined contraceptive vaginal rings are used as an
alternative to oral contraceptives with a purported advantage of
allowing lower hormonal doses, and thus potentially confer a lower
venous thromboembolism risk. Cerebral venous sinus thrombosis
(CVST) has not been previously described in association with use of a
combined contraceptive ring.

Case Report: A 32-year-old white woman presented with severe
headache progressively worsening over days and subsequently
developed acute left sided hemiplegia and sensory loss. Brain imaging
revealed acute right parietal cortical infarction and extensive CVST.
Evaluation for primary thrombophilia was unrevealing. The sole
hypercoagulable risk factor identified was use of a vaginal contra-
ceptive ring. The patient was anticoagulated and demonstrated marked
clinical improvement.

Conclusion: We report the first described case of CVST associated
with use of a vaginal contraceptive ring. CVST should be recognized
as a potentially fatal complication related to this therapy.
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The use of oral contraceptives is known to be an independent
risk factor in developing cerebral venous sinus thrombosis

(CVST).1,2 The risk of venous thrombosis in patients taking
oral contraceptives decreases with decreasing estrogen dose.3

One alternative to oral contraceptives is a combined contra-
ceptive vaginal ring (NuvaRing). An advantage of the vaginal
ring in comparison with oral contraceptives is that in avoiding
first-pass hepatic metabolism and gastrointestinal interference
with absorption of steroids, lower hormonal doses can be
used.4 Although previous thrombo-embolism is a contra-
indication for prescribing the combined contraceptive vaginal
ring, the potential for CVST may not be well recognized
because it is said to be a safe and reliable method of
contraception,5 and in a recent review, there is no mention of
potential risk of venous thromboembolism.6

CASE REPORT
A 32-year-old white woman developed an acute onset of left face

and arm weakness preceded by 3 weeks of severe progressive
headache. Three days before admission to our hospital her headache
worsened and persisted, which prompted presentation to an outside
emergency department. She was treated with intravenous hydromor-

phone and was dismissed. Two days later, she awakened with
weakness and paresthesias involving her left face and arm and was
admitted to the outside hospital. She was a lifelong nonsmoker and
took no regular oral medications but was using a combined contra-
ceptive vaginal ring (NuvaRing, etonogestrel/ethinylestradiol). There
was no personal or family history of prior venous thromboembolism,
thrombophilia, spontaneous miscarriage, or malignancy. There was no
history of recent head trauma or dehydration.

On examination, the patient was drowsy but opened her eyes to
voice. The temperature was 36.81C, the blood pressure was 127/67 mm
Hg, and the pulse was 75 beats per minute. Speech was fluent and
clear. She had a right gaze preference and left visual neglect. Ocular
movements were full, and there was no evidence of papilledema. She
had left-sided flaccid hemiparesis affecting face and arm greater than
leg, with no movement in her left upper extremity to pain and
antigravity strength in her lower extremity. There was left-sided
extinction to simultaneous tactile stimulation.

Brain magnetic resonance imaging revealed evidence of acute
infarction of the cortex and subcortical white matter of the right frontal
and parietal lobes with restricted diffusion. In addition, extensive
venous sinus thrombosis involving the superior sagittal and right
transverse sinuses was seen (Fig. 1). Brain magnetic resonance arterial
angiogram was unremarkable. The following morning, the patient had
a focal seizure consisting of rhythmic clonic movements involving her
left arm and leg. Head computed tomography scan demonstrated
hyperattenuation of the right transverse and superior sagittal sinus,
hypoattenuation of the right frontal lobe and possible scattered
subarachnoid blood in the right fronto-parietal sulci (Fig. 1). She was
transferred to our institution for further evaluation and management.

Laboratory studies including antiphospholipid antibodies, acti-
vated protein C ratio, protein C activity, protein S activity, and
homocysteine, international normalized ratio, prothrombin time, and
activated partial thromboplastin time were normal. A serum pregnancy
test, factor V Leiden mutation assay, and prothrombin 20210 mutation
assay were negative. Doppler evaluation of both lower extremities
showed no evidence of deep venous thrombosis.

The patient was treated with intravenous heparin as a bridge to
oral warfarin therapy. The vaginal ring was removed. She was
maintained on levetiracetam for seizure prophylaxis and had no further
clinical seizures. The patient completed 11 days of inpatient
rehabilitation. At discharge, she had marked improvement with mild
residual weakness involving the left upper extremity and was
ambulating independently.

DISCUSSION
To our knowledge, this is the first well-documented case

of CVST in association with the use of a combined contra-
ceptive vaginal device (NuvaRing). Cerebral venous throm-
bosis was mentioned in one study but without any details.5 Our
patient had a very extensive clot involving major venous
tributaries and endovascular lysis was deemed technically
challenging if not impossible. No thrombophilia could be
demonstrated which might strengthen the possible association
with the vaginal ring. Vaginal rings have been used for many
years and the sudden appearance of an association with CVST
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is surprising. We cannot exclude the possibility that minor
cases of CVST are not recognized. The risk of CVST using
vaginal delivery devices is low, as with oral contraceptives.
Nonetheless, albeit rare, the risk of CVSTFand venous
thromboembolism in generalFshould be recognized as a
potential complication associated with the use of a combined
contraceptive vaginal ring.
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FIGURE 1. Extensive cerebral venous sinus thrombosis. Noncontrast CT demonstrating sagittal sinus hyperdensity and right frontal
hypodensity (A). FLAIR MRI shows hyperintensity involving right frontal cortex (B). MRV reveals occlusion of the superior sagittal sinus,
right transverse, sigmoid, and jugular vein (C, D), indicative of extensive venous thrombosis.
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