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Fig. 1 Brain images of case 1.

Imaging techniques are shown on the upper left side of each image with abbreviations. The brain CT image shows a low-density

area in the right frontal lobe. The brain T,*-weighted image (axial, 3 T; TR, 4,000 ms; TE, 94 ms) shows a low-intensity area, the

T,-weighted image (axial, 3 T; TR, 4,000 ms; TE, 94 ms) shows a low-intensity area surrounded by a high -intensity area, and the
T,-weighted image (axial, 3 T; TR, 2,080 ms; TE 10 ms; TI 830 ms) shows a high-intensity area in the right frontal lobe. This was
diagnosed as a hemorrhage. CTV shows narrowing of the sagittal sinus and left transverse sinus, leading to the diagnosis of sinus

thrombosis (Abbreviations: T,-weighted image = T,WI, T,-weighted image=T,WI, T,*-weighted image = T,*WI).
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Fig. 2 Clinical course of case 1.

We treated the patient with an anticoagulant. His headache gradually subsided and medications were terminated

10 months later when venous flow to the sagittal sinus and left transverse sinus was recanalized, as deter-

mined by CTV, and the low-intensity area on T,-weighted images disappeared. He exhibited no recurrence of

headaches or sinus thrombosis. Days 1, 14, 41, and 294 refer to the number of days from admission.
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Fig. 3 Brain images of case 2.
Imaging techniques are shown on the upper left side with abbreviations. Diffusion-weighted images (axial, 1.5 T; TR,
5,900 ms, TE 95 ms; b value = 1,000 sec/mm?) and fluid attenuated inversion recovery (FLAIR) images (axial, 1.5 T;
TR, 6,200 ms, TE, 105 ms) show a high-intensity area in the left parietotemporal lobe, leading to the diagnosis of

cerebral infarction.
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Fig. 4 Clinical course of case 2.
He was treated with an antiplatelet as an outpatient. There was no
recurrence of stroke. Days 1 and 13 refer to the number of days from
admission.
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Table 1 Background features of our 2 cases and another 12 cases reported to PMDA by others.
Duration of Past Concomitant
Case Sex Age Finasteride . .. Headache Diagnosis
.. . History Medication
Administration

1 Male 35 6M DM () (+) Sagittal Sinus Thrombosis
L ) Our Cases

2 Male 41 2Y =) Minoxidil (+) Cerebral Infarction

3 Male 30s 1Y (&) (&) Sagittal Sinus Thrombosis

4 Male 40s 1w =) =) Cerebral Infarction

5 Male 40s IM (&) (&) Acute Myocardial Infarction

6 Male unknown unknown unknown Minoxidil Acute Myocardial Infarction

7 Male unknown unknown unknown Acute Myocardial Infarction

8 Male 50s 2Y HT Nifedipine, Valsartan Acute Myocardial Infarction Cases reported
L . . to PMDA

9 Male 30s unknown =) Minoxidil Acute Myocardial Infarction by others

10 Male unknown unknown unknown Acute Myocardial Infarction

11 Male 40s 56Y ) ) Renal Infarction

12 Male 50s 3M AF HT Amlodipine Renal & Splenic Infarction

13 Male 40s 3Y Ichthyosis ) Renal Thrombosis

14 Male unknown unknown unknown Portal Thrombosis

Y, year; M, month; W, week; DM, diabetes mellitus; AF atrial fibrillation; HT, hypertension; PMDA, The Japan Pharmaceutical and Medical

Devices Agency.
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Fig. 5 Steroid cascade associated with finasteride.
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Testosterone is converted to dihydrotestosterone (DHT) by type 2 5o
reductase. Finasteride, a competitive inhibitor of type 2 5a-reductase,
inhibits the conversion and lowers serum and scalp DHT levels®.
Moreover, finasteride has a direct effect on estrogen level via the
inhibition of the conversion of testosterone to DHT?. During finaste-
ride treatment, a larger amount of estoradiol is generated than
before the medication; therefore, a larger amount of estrone is con-
verted from estradiol.
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Abstract

Two cases of stroke associated with the use of finasteride,
an approved drug for male-pattern hair loss in Japan

Yukio Tsuji, M.D.Y, Takahiro Nakayama, M.D.”, Keiko Bono, M.D.",
Mizuki Kitamura, M.D.” and Ichiro Imafuku, M.D."

"Department of Neurology, Yokohama Rosai Hospital

We report two cases of stroke associated with the use of finasteride at 1 mg/day, which is approved in Japan for
the treatment of male-pattern hair loss. The first case involved a 35-year-old male taking 1 mg of finasteride daily for
6 months to prevent male-pattern hair loss. He was taken to a hospital and later admitted to our hospital owing to
headache and seizures. Brain computed tomography (CT) images showed a low-density area in the right frontal lobe.
CT venography (CTV) revealed sinus thrombosis and he was treated with an anticoagulant. As the headache gradually
subsided, medications were tapered and terminated 10 months later when venous flow to the sagittal sinus and
left transverse sinus was confirmed to be recanalized. The second case involved a 41-year-old male taking 1 mg of
finasteride and 6 mg of minoxidil daily for 1 year for male-pattern hair loss. He started having headaches and was
admitted to our hospital when diffusion-weighted images of brain magnetic resonance imaging (MRI) showed a high-
intensity area in the left parietotemporal lobe. He was treated with antiplatelet and anticoagulation medicines. The
Japan Pharmaceutical and Medical Devices Agency (PMDA) has reported 14 cases of thrombosis in patients taking
finasteride in Japan; 4 cases of stroke (our 2 cases and 2 reported by PMDA), 6 cases of myocardial infarction, and 4 cases
of other thrombotic diseases. Increases in estrone and estradiol levels in prostate cancer patients and controls receiving
5 mg of finasteride have been reported. Gynecomastia has also been reported as one of the adverse effects of finasteride
at 1 mg or 5 mg daily. Taken together, we assume that the increases in estrone and estradiol levels induced by finasteride
lead to thrombosis development.

(Clin Neurol 2014;54:423-428)
Key words: finasteride, male-pattern hair loss, stroke, thrombosis, estrogen




