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Fig. 1 CT and MRI on admission. (a) Computed tomography. (b) Fluid attenuated inversion recov-
ery (FLAIR) image (TR 6,000 ms, TE 120 ms).
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Fig. 2 Magnetic resonance images of cerebral hemorrhage (4 days after admission). (a) Diffusion
weighted image (DWI) (Axial, 1.5T; TR 3,593 msec, TE 52 ms, b value =1,000 sec/mm?); (b) Fluid
attenuated inversion recovery (FLAIR) image (TR 6,000 ms, TE 120 ms); (¢) Gadlinium enhanced
T1 weighted image (TR 616 ms, TE 13 ms); (d) T2 weighted image (TR 3,639 ms, TE 90 ms) rep-
resenting an acute hemorrhage at left parietal lobe.
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Fig. 3 (a) Operative findings. A hole for removal of hematoma ( — ). Left cerebral vein (= ). The
varicose vein did not disappear by compression.; (b) Biopsy findings of the patient. Neutrophilic
leukocytes infiltration around the fibrin thrombus (HE staining); (c) An enlargement of the rect-
angle in (b). Original magnification b: x40 c: x400.

Fig. 4 Images of the patient. (a) Thrombus was retrospectively detected on admission as high
signal intensity in diffusion weighted image (DWI) (Axial, 1.5T; TR 3,594 msec, TE 52 ms, b value
=1,000 sec/mm?); (b) low signal intensity in T2 star weighted image (TR 700 ms, TE 23 ms); (c)
iso signal intensity in T1 weighted image (TR 697 ms, TE 14 ms); (d) iso signal intensity in T
weighted image (TR 700 ms, TE 23 ms).
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Fig. 5 Venous phase of direct carotid angiogram. The right cerebral vein was opacified (a) but
the left was not opacified (b). The region corresponded to the varicose vein in the operative find-
ings.

Table 1 Reported cases with both elevated protein (>100mg/dl) and leukocyte count in
the cerebrospinal fluid.

Case Age Sex Temperature Total protein White blood cells Lymphocytes
1 45 F 39C 360mg/d! 13/mm? 80%
2 31 M 371TC 215mg/dl 17/mm? 100%
3 30 F 37C 178mg/dI 172/mm? 90%
4 22 F 39C 100mg/dI 49/mm? 60%
I ——
56years 54years
PS free Ag (%)
_ND_ AND_ PS Ac (%)
14 82

/ proband
26,
vears L] wia

ND D - Lys196 (155) Glu

<=10 170 |
T Cysia9 (408) Tyr

Fig. 6 Pedigree analysis. Lys196 (155) Glu stands for protein S Tokushima and Cys449 (408) Tyr
stands for a novel mutation. PS: Protein S. Ag: Antigen. Ac: Activity. y: years old. ND: Not De-
tected.
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Table 2 Subtypes of protein S deficiency.

PS activity Total PS antigen Free PS antigen
Type I Low Low Low
Type I Low Normal Normal
Type Low Normal Low
this case Low (<10%) Low (48%) —
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Abstract

A case of cerebral venous thrombosis secondary to Protein S gene abnormality first diagnosed as
aseptic meningitis

Hidehiro Ishikawa, M.D.”, Toshiki Maki, M.D.", Kiyomi Odachi, M.D.",
Norikazu Kawada, M.D."” and Hidekazu Tomimoto, M.D”
"Department of Neurology, Matsusaka Central General Hospital
*Department of Neurology, Mie University Graduate School of Medicine

A 28-year-old man admitted to our hospital because of severe neck pain, headache, fever and vomiting. He
was alert and had no neurological deficit except for nuchal stiffness. Cerebrospinal fluid (CSF) examination
showed elevated mononuclear cell counts (68/mm? and protein levels (300 mg/dl). He was diagnosed as having
aseptic meningitis and was thereby treated. Two days later, he manifested seizure and on the next day, severe
cerebral hemorrhage occurred in the left parietal lobe and decompression surgery was performed. Cerebral ve-
nous thrombosis was strongly indicated by operative findings, cerebral angiography and retrospective assess-
ment of MRI images. Genetic testing revealed a novel mutation (p.Cys449Tyr) combined by Protein S Tokushima
mutation (p.Lys196Glu) which is frequently observed in Japanese. Possibility of CVT should be noted, even when a
patient exhibits clinical symptoms and CSF findings compatible with a diagnosis of aseptic meningitis.

(Clin Neurol 2012;52:762-768)
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