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Abstract

There are many reports that obstructive sleep apnea syndrome (OSAS) is a risk factor for ischemic stroke
of arterial origin, however, the relationship between OSAS and cerebral venous thrombosis (CVT) remains
unknown. We report the case of a 44-year-old man who had episodic headaches, unconsciousness attacks and
seizures. Cerebral angiography showed CVT. He was obese and had severe OSAS. Noninvasive continuous
positive airway pressure (CPAP) therapy prevented the recurrence of CVT as well as of headache. OSAS
may be one of the multiple risk factors of CVT as well as arterial ischemic stroke.
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Introduction

Obstructive sleep apnea syndrome (OSAS) has been rec-
ognized as a common but treatable form of disordered
breathing in which the upper airway closes repeatedly dur-
ing sleep (1). The syndrome is associated with vascular risk
factors and substantial cardiovascular morbidity and mortal-
ity. OSAS is also a risk factor for ischemic stroke of arterial
origin (2). However, the relationship between OSAS and
cerebral venous thrombosis (CVT) is not known. Here, we
describe a case of CVT with OSAS. We successfully treated
the patient with noninvasive continuous positive airway
pressure (CPAP) therapy.

Case Report

A 44-year-old man was admitted to our hospital with the
sudden onset of a transient loss of consciousness and sei-
zure. The duration of the unconsciousness attack was a few
minutes and he bit his tongue. On the day of admission, he
had worked about 2 hours in hot weather and experienced
severe dehydration. He noticed only nausea before the onset

of unconsciousness attack. His medical history showed hy-
pertension with no medication and episodic headaches in his
entire head. He had often had headaches for several years
and his wife noticed his strong snoring for the same term
but no previous seizure attack was confirmed. He was nei-
ther a smoker nor a drinker. On admission, he was very
obese, 169.0 cm in height and 90.0 kg in body weight. His
body mass index (BMI) was 31.4 kg/cm’. His body weight
had not changed for about 10 years. He was afebrile. His
blood pressure was 211/104 mmHg with a regular pulse of
119/min. There was no other significant abnormality in gen-
eral physical examinations. He had no clinical symptoms
and physical findings indicating heart failure. And there was
no symptom indicating Behget’s disease or ulcerative colitis.
He was alert and showed no significant neurological deficit.
Results of laboratory investigations were normal in electro-
Iyte, blood sugar and liver enzyme levels, but abnormal in
red blood cell count, hemoglobin and hematocrit levels
(RBC 510x10*%uL, Hb 18.9 g/dL, Ht 51.2%). He was con-
sidered to be in a state of dehydration because of a large
quantity of sweat, but serum BUN level and Cr level were
normal (BUN 13 mg/dL, Cr 1.0 mg/dL). And the platelet
count was normal (20.5x10%uL). Antinuclear antibody and
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Figure 1.

Magnetic resonance image indicating a low-intensity area on the right temporal lobe

(A) (arrow) and a high-intensity area on the parietal lobe (B) (arrowhead) in the FLAIR image.

Figure 2. Cerebral angiography showed normal superior sagittal sinus (A) and a thrombus on

the left cortical vein in the late phase (B) (arrow).

rheumatoid factor were negative. Protein C, protein S and
antithrombin III levels were normal. D-dimer level was 0.5
pg/mL. A chest X-ray film indicated the increase in car-
diothoracic ratio by about 62%. Electrocardiogram was nor-
mal. There was no data about serum BNP level or cardiac
echo before CPAP therapy. Cerebrospinal fluid analysis in-
cluding cell count, glucose, protein, and cultures was nor-
mal. An electroencephalogram (EEG) was normal. A com-
puted tomography of the head was normal. Magnetic reso-
nance imaging performed three hours after the onset of un-
consciousness attack showed a low-intensity area on the
right temporal lobe in the FLAIR and T2" images. A high-
intensity area in the FLAIR image on both sides of the pa-
rietal lobe resembles a vessel (Fig. 1). Magnetic resonance
venography and CT venography indicated defects in the cor-
tical veins. Cerebral angiography showed a thrombus on the
parietal cortical veins in the late phase, however, the supe-
rior sagittal, transverse and straight sinuses were patent
(Fig. 2). The venous thrombus in cerebral angiography was
on the left parietal lobe, which was contrary to the lesion of
thrombus at the right temporal lobe found in the magnetic
resonance. The right side lesion was thought to be an old

venous thrombus. Thus, the headache was suspected to be a
symptom of cerebral venous thrombosis.

First, we started antidehydration and anticoagulation ther-
apy with heparin and warfarin. After admission, he was
noted to have severe snoring and sleep apnea. Polysomno-
graphy revealed that the apnea-hypopnea index (AHI),
which is the number of apnea episodes per hour, was 54.0,
the maximum apnea term was 84 seconds and the minimum
O, saturation was 43%. We diagnosed him as having severe
obstructive sleep apnea syndrome (OSAS) according to the
diagnostic criteria. Despite his recovery from dehydration,
his polycythemia persisted (Hb 17.2 g/dL), suggesting that
in addition to chronic polycythemia due to OSAS, his severe
dehydration due to working under a hot weather induced
cerebral venous thrombosis. The introduction of noninvasive
CPAP treatment was very effective in controlling hyperten-
sion and chronic headache. The clinical course was very
good and he was discharged on the 8th hospital day with no
complications.

Two months later, reexamination by magnetic resonance
imaging revealed the same findings of abnormal lesions on
the right temporal lobe and on both parietal lobes, but no re-
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currence was noted. We stopped the anticoagulation therapy
3 months after the onset according to the guideline for cere-
bral venous thrombosis (3), and then we successfully pre-
vented cerebral venous thrombosis recurrence and amelio-
rated the headache for more than one year by only noninva-
sive CPAP treatment. The follow-up data of hemoglobin
level was 15.1 g/dL and blood pressure normalized without
medication.

Discussion

There are many reports on the causes of cerebral venous
thrombosis (CVT). Genetic prothrombotic conditions, ac-
quired prothrombotic states, infections, inflammatory dis-
eases, hematologic conditions, drugs, mechanical factors,
trauma, and miscellaneous factors are well-known causes of
CVT (3). However, no clear causes or risk factors are identi-
fied in about 10-40% of patients with CVT (3). In the pres-
ent case, we could diagnose CVT soon by the symptoms
and the findings of MRI. As for the serum D-dimer level, it
was normal in this case. It is known that a negative D-dimer
assay does not completely rule out CVT, particularly in the
setting of recent isolated headache (4).

He had no apparent risk factor for CVT except for dehy-
dration and polycythemia. Dehydration is regarded as a
cause of CVT in children or a specific condition (5). Poly-
cythemia is also reported to be a cause of CVT (6), however
the precise mechanism and etiology of polycythemia re-
mains unknown.

Thus far, there has been no report on CVT associated
with OSAS. There is a possibility that OSAS has been ig-
nored as a cause of CVT. We diagnosed our patient as hav-
ing severe OSAS (7). OSAS causes catecholamine release
and sleep disturbance stress, and nocturnal-hypoxia leads to
stimulation of erythropoietin production and ultimately
erythrocytosis (8). This status is associated with chronic
polycythemia and hypertension (2). OSAS also leads to
platelet activation (9). Polycythemia and platelet activation
are significant risk factors of cerebral venous thrombosis.
We suspect that acute dehydration under polycythemia and
platelet activation due to OSAS triggered CVT (Fig. 3).

OSAS with polycythemia and platelet activation is a
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Figure 3. Mechanism of cerebral venous thrombosis occur-
rence with obstructive sleep apnea syndrome. OSAS causes
catecholamine release and sleep disturbance stress, and
nocturnal-hypoxia leads to stimulation of erythropoietin pro-
duction and ultimately erythrocytosis. This status is associ-
ated with chronic polycythemia and hypertension. OSAS also
leads to platelet activation. Polycythemia and platelet activa-
tion are significant risk factors of cerebral venous
thrombosis. In this case it is suspected that acute dehydration
under polycythemia and platelet activation due to OSAS trig-

gered CVT.

cause of CVT as well as arterial ischemic stroke. The most
important observations suggesting that CVT is related to
OSAS were the successful prevention of recurrence in CVT
and the amelioration of headache by the treatments of
OSAS; these include weight control, noninvasive CPAP
therapy, orthostatic operation, and the use of a mouthpiece
(10-12). It has been demonstrated that airway pressurization,
the main medical therapy for the syndrome, can reverse hy-
percoagulability and hemodynamic change and can even re-
duce the risk of cardiovascular events (13, 14). In the pre-
sent case, we successfully prevented the recurrence of CVT
by noninvasive CPAP therapy. The introduction of noninva-
sive CPAP therapy for OSAS patients should be strongly
recommended to prevent the occurrence of cerebral venous
thrombosis as well as arterial infarction.
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