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Abstract

A 38-year-old man who had a history of paroxysmal nocturnal
hemoglobinuria (PNH) was admitted with headache and vomiting. Based on
the initial cranial computed tomography (CT), he was diagnosed of normal
intracranial hemorrhage (ICH) at first. His condition got worse although
treatment involving dehydration was started immediately. On the fifth day,
cranial magnetic resonance venography (MRV) demonstrated cerebral venous
and sinus thrombosis (CVST) with concomitant ICH, the therapy including
anticoagulation and thrombosis had started. The patient completely recovered
clinically. Concluded from our case, atypical cerebral hemorrhage should be
treated carefully. MR and digital subtraction angiography (DSA) are the preferred
images to evaluate the underlying vascular and other intracranial disease when
the suspicion is found clinically or by radiological imaging.
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immediately. On the fifth day of hospitalization, another magnetic
resonance venography (MRV) demonstrated that thrombosis caused
substantial blood flow impairment in the left transverse and sigmoid
sinus (Figure 3). The patient subsequently developed a coma due
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Angiography; LMWH: Low Molecular Weight Heparin

Case Presentation

A 38-year-old man with paroxysmal nocturnal hemoglobinuria
(PNH) was admitted to the hematology department because of
a 2-week history of left side headache and vomiting. Based on the
initial results of cranial computed tomography (CT) and magnetic
resonance imaging (MRI), he was diagnosed as having Intracranial
hemorrhage (ICH) in the left temporal lobe and the cerebellar
hemisphere (Figure 1). His blood pressure was 130/70 mmHg, vital
signs were in reference range with no abnormal finding on physical
examination. Initial laboratory values revealed a hemoglobin level
of 84g/L, an international normalized ratio (INR) of 0.91 and a
D-Dimer of 0.22 (reference range, 0-0.500). At admission, to alleviate
cerebral edema and relieve the symptom of headache, treatment
comprising dehydration and an analgesic was started immediately,
but the headache and vomiting persisted. On the fourth day of
hospitalization, the patient’s condition got worse, although several
dehydration agents were used more aggressively. To prevent
increased bleeding after intracranial hemorrhage, the frozen plasma
was used as well. However, he developed somnolence with enlarged
focal edema and increased intracerebral bleeding accompanied by
elevated intracranial pressure (Figure 2).

Figure 1: Cranial magnetic resonance imaging (MRI) showed initial
hemorrhage and edema in the left temporal lobe and the left cerebellar
hemisphere.

Figure 2: MRI of fluid attenuated inversion (FLAIR) showed enlarged

The patient was transferred to neurological department hemorrhage and edema in original site on the fourth day of hospitalization.
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Figure 3: Cranial magnetic resonance venography (MRV) demonstrated the
blocking in the left transverse and sigmoid sinus.

Figure 4: MRV showed partly recanalization of the occluded dural sinuses
and cerebral veins.

to progressively develop local edema and ICH, though intravenous
heparin therapy of 4100U twice a day begun immediately after MRV
imaging. On the seventh day, the patient underwent simultaneous
digital subtraction angiography (DSA) and intrasinus thrombolysis.
Three days later, he regained consciousness. On the day 15, the
patient completely recovered clinically without sign of ICH on cranial
CT images. One month later, MRV showed partly recanalization of
the occluded dural sinuses and cerebral veins (Figure 4). On the
24-month follow-up in a neurology clinic, the patient lives his regular
life with warfarin to maintain his INR within the therapeutic range.

Discussion

Cerebral venous and sinus thrombosis (CVST) is a rare
cerebrovascular disease, the prevalence of which is about 1.3 cases
per 100, 000 and can present with a variety of clinical symptoms
ranging from isolated headache to coma [1, 2]. Due to the non-typical
symptoms, the diagnosis of CVST can be easily ignored. However, it
is reported that the head CT scan can be used as the preferred imaging
method of CVST, which has high sensitivity and specificity [3,4]. The
more specific test for the diagnosis of CVST is MRV, CT venography
or DSA [5]. Currently, anticoagulation is a first-line treatment to
prevent the thrombus extension [6]. The 2010 European Federation
of Neurological Society (EFNS) recommends thrombolysis to be a
therapeutic option used in patients who deteriorate despite adequate
treatment [7].

As an uncommon form in stroke, CVST is more common in those
with PNH, although the cause remain to be elucidated [8]. PNH is an
acquired blood disease that characterized by destruction of red blood
cells. Forty percent of patients with PNH develop thrombosis, which
is the main cause of severe complications and deaths in PNH. The
thrombosis may develop in common sites involving deep vein of leg,

lung and skin. Furthermore, some possible mechanisms including
the release of free hemoglobin, the impairment of fibrinolysis or
anticoagulation may promote thromboses in PNH [9].

The underlying pathophysiology of ICH in CVST is unknown.
Hemorrhage may be precipitated by continued arterial perfusion in
arterial ischemia. Elevation of venous pressure is also likely a cause
[7]. To differentiate between ICH of the arterial origin and ICH of
non-arterial origin by using basic CT and MRI is difficult. However,
the imaging pattern of ICH may suggest the hemorrhagic source.
Irregularly, hemorrhage with flame shape in parasagittal frontal and
parietal lobes may be caused by superior sagittal sinus thrombosis.
Hemorrhage in the temporal and occipital lobes may result from
transverse sinus occlusion, as in the present patient. In contrast to
arterial ischemia, many parenchymal abnormalities including ICH
secondary to CVST are reversible [10].

The optimal treatment of CVST is still unclear. The combination
of local thrombolysis and the use of low molecular weight heparin
(LMWH) may offer an effective option in patients with severe CVST.
However, further detailed information, which needs the cooperation
of international multi centers, must be accumulated on the efficacy
and safety of thrombolysis in CVST.
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