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ABSTRACT

A forty-six-year-old premenopausal woman developed headache, nausea and vomiting,
left hemiparesis, and seizure two days after parenteral use of progesterone and
estradiol. Diabetes mellitus (DM) was found during admission. Computed tomography
showed a hemorrhagic infarct in the right frontal lobe and increased density in the
superior sagittal sinus (SSS). Left carotid angiography found occlusion of the left
internal carotid artery (ICA). Right carotid angiograms failed to show the SSS and
inferior sagittal sinus, suggestive of venous sinus thrombosis. Coexistence of the
cerebral artery and the venous sinus occlusion has been described infrequently. In this
case, the authors postulate that the use of estradiol and progesterone and the under-
lying DM increased vascular thrombogenicity, which provided a common denominator
for thrombosis of both the ICA and the venous sinus.
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Introduction

Estrogens are associated with an increased risk of
cardiovascular thromboembolism when they are
used for contraception suppression of lactation,2 2
or treatment of prostate cancer.3 Progestogens,
used with or without estrogens, have also been

implicated in the occurrence of thromboem-
bolism.1 It is postulated that vascular thrombo-
genicity may be enhanced with use of estrogens,
progesterone, or both.4-6 We herein report a dia-
betic, premenopausal woman who was found to
have coexistent thrombosis of the cerebral venous
sinus and the internal carotid artery (ICA) after
parenteral use of progesterone and estradiol.

Case Report

A forty-six-year-old woman was admitted to the
neurologic ward with a sudden onset of left hemi-
paresis. One week before, she had been seen by a
gynecologist for her delayed menstruation, and
daily intramuscular injection of 50 mg proges-
terone and 3 mg estradiol benzoate was adminis-
tered for two consecutive days. Two days after
the sex hormones therapy, she developed

Figure 1. Noncontrast computed tomography
shows a slightly hyperdense lesion with perifocal
edema in right frontal lobe (arrow) and
increased density in superior sagittal sinus and
falx (arrow head).

i 1

headache and nausea and vomiting, which were
followed by left hemiparesis. A brief episode of
unconsciousness and generalized tonic-clonic
convulsion was seen soon after hospitalization.
She denied any history of hypertension, diabetes
mellitus (DM), use of oral contraceptives, smok-
ing, cardiovascular disease, or head and neck
trauma. On admission, physical examination
showed body temperature was 37°C; pulse rate,
78/minute; and blood pressure, 190/80 mm Hg.
Neurologic examination showed alert conscious-
ness, supple neck, and no papilledema in optic
fundi. There was a left hemiparesis without sen-
sory impairment. Hematologic data showed that
red blood cell count, hemoglobin, and hematocrit
were normal; white blood cell (WBC) count was
17,700/mm3, and platelets were 460,000/mm3.
International Normalized Ratio of prothrombin
time was 0.95. Biochemistry data showed that
fasting blood glucose was 283 mg%; HbAlc,
7.6%; cholesterol, 222 mg%; triglyceride, 156
mg%; and fibrinogen, 288.6 mg%. The electro-
cardiogram appeared normal.

Noncontrast computed tomography (CT) of
the brain showed hyperdensity of the triangular
area, superior sagittal sinus (SSS), and straight

Figure 2. Left carotid angiogram shows
left internal carotid artery occlusion above
sinus portion (white arrow).
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sinus. There was also a hyperdense lesion with
perifocal edema in the right frontal area sugges-
tive of a hemorrhagic infarction (Figure 1). The
left hemisphere was normal. An empty delta sign
was found on contrast CT as well. Conventional
cerebral angiograms showed a thrombotic occlu-
sion of the left ICA (Figure 2). However, bilater-
al anterior cerebral arteries were visualized on

right carotid angiograms, and vertebral an-

giograms showed the left middle cerebral artery
was irrigated from the posterior circulation. With
lateral, anteroposterior, and oblique projections,
right carotid angiography failed to opacify the in-
ferior sagittal sinus (ISS) and SSS (Figure 3); in-
stead, there were some engorged cortical veins in
the right hemisphere.

The patient was treated with adequate hy-
dration, phenytoin, and an oral hypoglycemic
agent. Blood pressure returned to normal with-
out hypotensive therapy. The left hemiparesis re-
solved gradually during the following three
weeks. Follow-up complete blood count, includ-
ing WBC and platelets, was normal; fasting blood
glucose was 125 mg%, and two hours postpran-
dial, 144 mg%. After discharge from the hospital,
she was treated only with aspirin and oral hypo-

glycemic agent, and she has been doing well dur-
ing a one-year follow-up.

Discussion

The coexistence of cerebral arterial and venous
sinus occlusion was first described by Barnett
and Hyland in 1953.~ They found 3 of 39 autop-
sied cases (7.7%) of noninfective intracranial ve-
nous thrombosis were associated with cerebral
arterial occlusion. However, reports of nonfatal
cases with such a combination have been un-
common. Melamed et al8 in 1976 described 2
cases of aseptic cavernous sinus thrombosis after
intracranial ICA occlusion. In their cases, the
sites of venous thrombosis and arterial occlusion
were anatomically closed.

Our patient suddenly developed headache,
hemiparesis, and seizure a few days after par-
enteral use of progesterone and estradiol. The
neurologic signs and symptoms were suggestive
of cerebral venous sinus thrombosis. The pa-
tient’s hyperglycemia and elevated glycohemo-
globin implied that she was diabetic. Use of sex
hormones, presence of DM, or both, has been as-

Figure 3. Right carotid angiograms, venous phase, lateral (A) and
anteroposterior (B) views, show nonvisualization of superior and inferior
sagittal sinus consistent with venous sinus thrombosis.
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sociated with increased risk of the secondary hy-
percoagulable states9; therefore, in this case,
these factors were also associated with coexis-
tent occlusion of the ICA and the venous sinus.

Comparison of our case and previously reported
cases is shown in Table I.

The unusual combination of cerebral arterial
and venous occlusion is of particular interest from
a diagnostic viewpoint. Angiographically, occlu-
sion of a major cerebral artery results in nonfilling
of the veins of the territory of the occluded artery,
and this lack of venous filling may be mistaken
for venous occlusion.10 In our case, diagnosis of
cerebral venous sinus thrombosis was based on
carotid angiograms obtained from the nonoc-
cluded side. Magnetic resonance imaging may
also provide an alternative method of diagnosis.
Regarding the sequence of events, Barnett and
Hyland7 presumed that the arterial lesion pre-
ceded the venous occlusion in 1 of their cases,
and in 2 cases reported by Melamed et al,8 ICA
occlusion and cerebral ischemia definitely pre-
ceded sinus thrombosis. On the contrary, in cases

of septic cavernous sinus thrombosis, ICA occlu-
sion occurs after sinus thrombosis.ll 1

Our patient’s left ICA occlusion was asympto-
matic, which may be explained by good collater-
als from the right carotid system and the posteri-
or circulation to the left hemisphere as seen on
angiograms. Her symptoms and signs were main-
ly due to sinus thrombosis. We are uncertain,
from the patient’s history, whether the arterial oc-
clusion occurred before, during, or after venous
sinus thrombosis. Barnett and Hyland~ demon-
strated that a patient’s death was most likely due
to SSS and cortical venous thrombosis, which led
to extensive edema of one hemisphere, whereas
the hemisphere corresponding to the side of the
occluded ICA was the least edematous.

The postulated mechanism of coexistent
thrombosis of the cerebral artery and venous
sinus is that the sinus wall becomes ischemic

owing to arterial occlusion,8 or the venous throm-
bosis may be secondary to tissue thromboplastin
released from the arterial infarction. 12 An under-

lying hypercoagulable state or hyperviscosity8

Table I

Comparison of Present and Reported Cases of Coexistence of Cerebral Arterial Occlusion
and Aseptic Venous Sinus Thrombosis

CV = cortical veins; DM = diabetes mellitus; ICA = internal carotid artery; IS S = inferior sagittal sinus; NA = not available;
PCA = posterior cerebral artery; SSS = superior sagittal sinus.
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may also provide a common denominator for
both the arterial and venous occlusion. In the pre-
sent case, though a detailed coagulation study
was not performed, coexistent thrombosis of the
ICA and venous sinus was suggestive of a sec-
ondary hypercoagulable state9 9 in a pre-
menopausal woman with an underlying DM plus
parenteral use of progesterone and estradiol.
Estrogens increase blood coagulability by accel-
erating prothrombin time and platelet aggrega-
tion, raising the levels of factors VII and X6 and
reducing red cell filterability.5 Both female sex
hormones may also alter lipoproteins,13,14 and de-
crease antithrombin III activity.15 The overall re-
sult of estradiol and progesterone usage enhances
thrombogenicity and was possibly associated with
coexistent thrombosis of the cerebral artery and
venous sinus in our case.

Conclusion

We describe a diabetic, premenopausal woman
with coexistent thrombosis of the ICA and venous
sinus after parenteral use of progesterone and
estradiol, which may induce a hypercoagulable
state. The unusual association of female sex hor-
mones therapy and coexistence of the cerebral
artery and the venous sinus thrombosis is previ-
ously unreported.
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Taipei 105, Taiwan
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