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Introduction
Females are exposed to varying amounts of estrogen lifelong. 

Besides the menstrual cycle in reproductive age and pregnancy, 
combined oral contraceptive (COC), hormone replacement 
therapy, and fertility therapy prescriptions can also cause estrogen 
overload in women (1). Estrogen-containing medicines can be 
used for contraception and regulation of the ovulatory cycle which 
can be disturbed by different reasons in reproductive age. These 
medicines can be also prescribed in postmenopausal women to 
relieve symptoms of menopause or reduce the risk of elevated 
cardiovascular disease or osteoporosis (2).

Estrogen leads to increased levels of procoagulants such as 
fibrinogen, thrombin, factor 7, and factor 8, and decreased levels of 
antithrombin and the tissue pathway inhibitor (1). Furthermore, 
activated protein C-resistance (APC-R) is encountered frequently 
in women using COC. This effect can be explained by simultaneous 

elevation in concentrations of plasma sex hormone-binding 
globulin (SHBG) and plasma estrogen. Thus, in patients who take 
COC preparations, plasma estrogen levels, and therefore SHBG 
levels increase, and APC-R becomes evident (3).

The risk of thrombosis created by COCs varies according 
to the amount of estrogen they contain and the generation of 
progesterone (2). COCs are related to deep vein thrombosis (DVT) 
and pulmonary embolism (PE), but it is also shown that COC 
using can also cause upper extremity, intraabdominal or cerebral 
venous thrombosis (4). Arterial thrombosis is observed relatively 
less frequently (5). In the literature, there are rare cases of young 
patients with arterial and venous thrombosis with no other risk 
factors except the history of COC use (6).

In this report, we aimed to present a case of a young female 
patient who presented with cerebral sinus venous thrombosis and 
intracerebral major arterial occlusion who only had a medical 
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history of COC use (30 μg ethinylestradiol and 3 mg drospirenone). 

Case Report
A 21-year-old woman with right-hand dominance was admitted 

to the emergency department with sudden-onset weakness on the 
left side. She had no history of chronic disease. The only stroke risk 
factor detected was 1.5 years of COC use. She had no medications 
and no known allergies. 

Patient’s systemic examination was normal. Her neurologic 
examination revealed dysarthric speech, semi-ptosis in the left 
eyelid, a tendency to look towards the right in both eyes, and left 
central facial asymmetry. The muscle strengths of the left upper 
and lower extremities were 1/5, and she was neglecting her left 
side. Plantar reflex response on the left side was extensor. The 
National Institutes of Health Stroke Scale (NIHSS) score of the 
patient was calculated as 12. There was no acute hemorrhage in 
her cranial computed tomography (CT), but a transverse sinus 
thrombosis in the right occipital was detected (Figure 1A). In 
diffusion magnetic resonance (MR) imaging, there was an acute 
diffusion restriction in the area extending from the right external 
capsule to the putamen, caudate nucleus, and lateral ventricle 
(Figure 1B). She received intravascular tPA treatment. A CT-
angio scan showed a right middle cerebral artery (MCA) occlusion 
(Figure 1C). Mechanical thrombectomy was performed and the 
right MCA was recanalized using a stent retriever (Figure 1D). 

AT the 24th-hour follow-up examination, the left nasolabial sulcus 
was slightly subtle and there was a pronator drift in her left upper 
extremity. Her recalculated NIHSS score was 2. 

The postoperative course was uncomplicated and she was 
discharged on day 10. In her follow-up, the modified Rankin 
Scale (mRS) of the first month was calculated as 1, and the mRS 
of the third month was calculated as 0. The right transverse sinus 
thrombosis observed in the MR venography of the patient was seen 
to be recanalized in the follow-up one year later (Figure 2).

Discussion
Although the incidence of stroke is lower in women than in 

men for most of their lifetime, it tends to have worse results in 
women in terms of quality of life, depression and disability. For 
women of child-bearing age, the incidence of stroke is 11 per 
100,000 but during pregnancy, this risk may increase to 34 per 
100,000 due to estrogen in the body (7). Estrogen-containing 
medicines also increase the risk of stroke with a similar mechanism 
(6,7).

COC use is one of the most important risk factors of ischemic 
stroke and cerebral vein thrombosis in young female patients (1,2). 
Synthetic estrogen in COCs is accused of increasing procoagulant 
factors and APC-R, and decreasing tissue pathway inhibitor levels. 
Second-generation progesterone levonorgestrel has been shown to 
be the safest progesterone (8).

The main reasons for thrombosis formation in COC use 
are drug use over the age of 35 years, smoking, hypertension, 
hyperlipidemia, diabetes mellitus, previous ischemic diseases, and 
migraine with aura (9). Therefore, COCs are contraindicated in 
patients with migraine with aura (10).

Synthetic estrogen and progesterone-containing COCs can be 
divided into two groups regarding their estrogen levels as pills 
containing over and below 50 μg. Also, COCs can be entitled as first-
generation (norethynodrel), second-generation (levonorgestrel) 
and third-generation (gestodene, desogestrel), according to their 
progesterone contents (9). Cyproterone acetate with antiandrogen 
effect and drospirenone with anti-mineralocorticoid potency is 
known as fourth-generation progesterone (2).

It is reported that with the use of COC, the risk of venous 
thromboembolism increases two-fold and the risk of arterial 
thrombosis increases three-fold (6). Although DVT and PE are 
more frequently reported related to COCs, it has been shown 
that COC use can also cause upper extremity, intraabdominal or 
cerebral sinus thrombosis (4). In research investigating data of 

Figure 1. A, B, C, D) Radiologic images of the patient who presented 
with stroke. To investigate the underlying etiology of the case, a 
transthoracic and transesophageal echocardiogram and rhythm Holter 
were performed. The patient’s lipid profile, levels of lupus anticoagulant, 
anticardiolipin antibody, antinuclear antibody, antithrombin 3, protein 
C, protein S, homocysteine were evaluated. The patient also examined 
for prothrombin gene mutation and factor 5 Leiden mutation. The 
exact etiologic cause could not be reached. Combined oral contraceptive 
treatment was discontinued, and 100 mg acetylsalicylic acid treatment 
added

Figure 2. A, B) Magnetic resonance venography of the patient at 
presentation and one year later
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24 meta-analyses, it is shown that arterial thrombosis risk does 
not significantly increase with COC use, but the existing risk is 
related to the concentrations of estrogen in COCs (6). To reduce 
the risk of both arterial and venous thrombosis, it is recommended 
to prefer preparations containing second-generation progesterone 
and estrogen levels below 30 μg. Also, it is stated that smoking 
increases the risk of COC-related thrombosis (9). In a cohort 
study with five million French women, it was reported that COC 
preparations containing 20 mg estrogen created a lower risk of 
stroke, PE, and myocardial infarction than those containing 30-40 
mg (11).

Studies with progestin-only pills (POPs) showed that these 
preparations did not significantly increase the tendency to 
thrombosis. However, POPs have less contraceptive potency and 
are tolerated less by patients. Thus, the use of these preparations 
is limited (12). Hormonal contraceptive methods such as weekly 
transdermal patches, monthly progesterone injections, vaginal 
rings, and progesterone-releasing intrauterine devices should be 
considered in patients with additional risk factors (9,13). 

There are studies showing that the duration of COC usage may 
also affect stroke risk. As a result of the meta-analysis of six cohorts 
and 12 case-controlled studies published by Li et al. (14) in 2019, 
it was concluded that the risk of ischemic stroke would increase 
with the prolongation of the use of COC.

As a result, the adverse effect profile of estrogen can vary 
depending on the application method, daily dosage, chemical 
structure, and the class of progesterone preparations with which 
they are combined. 

Patients with a history of COC use should be examined 
carefully when they are admitted with neurologic symptoms. 
COCs containing levonorgestrel and below 30 μg oestrogen are 
safer for venous and arterial thrombosis. On the other hand, the 
risk of thrombosis should always be kept in mind when starting 
COCs, and the current comorbidities of the patient should be 
taken into account when starting these drugs. In patients with 
additional risk factors, POPs should be considered as the first-
line treatment. If a patient has a thrombotic incident while using 
COC, the contraception method should be changed without 
investigating further risk factors.
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