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Fig. 1 Findings of brain MRI in axial view using 1.5 Tesla scanner on post onset day 2 and 22.
Areas of intense signals were absent on DWI (TR 4,900 ms, TE 92 ms) and FLAIR (TR 8,000 ms, TE 95 ms) images acquired on post
admission day 1(A)(B). T,* image (TR 400 ms, TE 24 ms) showed dilated cortical vein, and MRV (TR 76.70 ms, TE 10.20 ms) showed
occluded upper sagittal sinus(C)(D). Cortical vein dilation was improved in T,* image (TR 665.32 ms, TE 23.03 ms), and upper sagittal
sinus was reperfused on MRV (TR 16.15 ms, TE 6.87 ms) (E)(F). DWI, diffusion weighted imaging; FLAIR, fluid-attenuated inversion
recovery; MRV, magnetic resonance venography; ms, milliseconds; TE, echo time; TR, repetition time.
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Fig. 2 Perfusion CT findings on post onset day 4 and 13.
Perfusion CT on post onset day (POD) 4 showed no change of CBF (A, D), increased CBV (B, E), and increased MTT (C, F). These

findings were improved in perfusion CT on POD 13 (H, [, K, L).

CBE cerebral blood flow; CBYV, cerebral blood volume; MTT, mean transit time.
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Table 1 Laboratory findings.
Urinalysis
Protein +/- Na 138 mEq/d! Factor I 110%
Glucose 3+ K 4.3 mEq/dl Factor V 114%
Ketone 2+ Cl 100 mEq/d! Factor VII 78%
Blood — CRP 0.65 mg/d! Factor VIII 87%
LDL-Chol 160 mg/d! Factor IX 120%
Complete blood count HDL-Chol 38 mg/dl Factor X 107%
WBC 8,200/ TG 174 mg/dl
RBC 486 X 10%/w Homocysteine 11.4 nmol/m/ Autoantibodies
Hb 14.9 g/dl BNP 5.8 pg/ml Rheumatoid factor —
Hct 42.8% sIL-2R 186 U/m/ Anti-nuclear antibody —
PLT 399 X 10%/w Presepsin 246 pg/ml Anti-dsDNA antibody —
Anti-SSA antibody —
Atrial blood gas Endocrinology Anti-SSB antibody —
Room air TSH 0.298 pIU/ml Lupus anti-coagulant —
pH 7.41 FT4 1.12 ng/dl Anti-cardiolipin antibody =~ —
pCO, 36.3 mmHg Anti-p2GPI antibody —
pO, 64.2 mmHg Coagulation Anti-Tg antibody —
HCO; 22.5 mmol/l PT-INR 0.94 INR Anti-TPO antibody —
BE —1.1 mmol/! APTT 23.4 sec Anti-TR antibody —
PC activity 139%
Biochemistry PC antigen 134% Tumor
TP 7.5 g/di Free PS 131% CEA 3.4 ng/ml
Alb 4.6 g/d PS antigen 100% CA19-9 23 IU/ml
AST 19 IU/I ATIII 132%
ALT 2110/ D-dimer 42.3 ng/ml Diabetes mellitus-related
ALP 292 1U/1 Fibrinogen 328 mg/d! PG 403 mg/dl
LDH 203 1U/1 TAT >80.0 ng/m/ HbA1c(NGSP) 11%
yGTP 531U/ PTF1+2 >1,200 pmol// IRI 9.2 pU/ml
CPK 8210/ ™ 1.7 FU/ml s-CPR 1.92 ng/ml
Amy 431U/ vWF 196% Anti-GAD antibody —
BUN 17 mg/d SMFC >250.0 ng/m!
Cr 0.61 mg/d! PIC 7.7 ng/ml

Alb, albumin; ALP, alkaline phosphatase; ALT, alanine aminotransferase; Amy, amylase; APTT, activated partial thromboplastin time; AST,
aspartate aminotransferase; AT, anti-thrombin; BE, base excess; P2GPI, beta 2 glycoprotein inhibitor; BNP, brain natriuretic peptide; BUN,
blood urea nitrogen; CA19-9, carbohydrate 19-9; CEA, carcinoembryonic antigen; CPK, creatine kinase; Cr, creatinine; CRP, C-reactive protein;
dsDNA, double-stranded deoxyribonucleic acid; FT4, free thyroxine; GAD, glutamic acid decarboxylase; YGTP, gamma-glutamyl transferase;
Hb, hemoglobin; HbAlc (NGSP), hemoglobin Alc (National Glycohemoglobin Standardization Program); Hct, hematocrit; HDL, high-density
cholesterol; IRI, immunoreactive insulin; LDL, low-density cholesterol; PC, protein C; PG, plasma glucose; PIC, plasmin-02 plasmin inhibitor
complex; PLT, platelets; PS, protein S; PT F1+2, prothrombin fragment 1+2; PT-INR, prothrombin time-international normalized ratio; RBC,
red blood cells; s-CPR, serum C-peptide; sIL-2R, soluble interleukin-2 receptor; SMFC, soluble fibrin monomer complex; SSA, Sjogren’s
syndrome A; SSB, Sjogren’s syndrome B;TAT, thrombin-antithrombin complex; Tg, thyroglobulin; TG, triglyceride; TM, thrombomodulin; TF,
total protein; TR, thyroid stimulating hormone receptor; TSH, thyroid-stimulating hormone; vWE von Willebrand factor; WBC, white blood cells.
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Fig. 3 In hospital course.

The patient was placed on intravenous heparin from admission. Limb paralysis improved on post onset day

(POD) 8. He fell into respiratory distress due to pulmonary embolism on POD 9, but he became asymptomatic

by POD 15. He was switched from intravenous heparin to oral apixaban 20 mg/day on POD 13 and this dose
was reduced to 10 mg/day on POD 20. D-dimer, TAT, and PT F1+2 values gradually decreased, and he was
discharged on POD 23. TAT, thrombin-antithrombin complex; PT F1+2, prothrombin fragment 1+2
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TRV Ot S 5 VS A O PR R I e A RR O FE B L 72
perfusion CT ##xf§$ 5 2 & CHIIREE T B0 18 % MRl LiniE
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Arlal, FRA TN OFERIFIC & B i & 55 & e S
M, JREEE I perfusion CT 254 H T & - 72 I ER IR fiAe fiE
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Case report: cerebral venous thrombosis detected by perfusion CT
in a patient with untreated diabetes mellitus

Takao Morita, M.D.", Shinichi Wada, M.D.", Juro Jinnouchi, M.D., Ph.D.",
Takahiro Kuwashiro, M.D., Ph.D.”, Masahiro Yasaka, M.D., Ph.D.” and Yasushi Okada, M.D., Ph.D."

YDivision of Cerebrovascular Medicine and Neurology, National Hospitalization Organization, Kyushu Medical Center

A 45-year old man with untreated diabetes mellitus (HbAlc 11.0%) was admitted with headache and left limb
weakness. Findings of diffusion-weighted and FLAIR MR images of the brain were unremarkable. However, cortical vein

dilation and occlusion of the upper sagittal sinus were visualized on T,* and magnetic resonance venography images,

respectively. Perfusion CT revealed increased mean transit-time in the right frontal lobe. Cerebral venous thrombosis
was diagnosed and treated with intravenous heparin. The neurological symptoms disappeared on post onset day (POD) 8.
Contrast CT on POD 13 revealed sagittal sinus recanalization and he was discharged 10 days later. Perfusion CT helped

to identify cerebral venous thrombosis that might have been associated with untreated diabetes mellitus.
(Rinsho Shinkeigaku (Clin Neurol) 2019;59:752-757)
Key words: cerebral venous thrombosis, diabetes mellitus, perfusion CT




