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A young man with hemorrhagic stroke 

while taking finasteride and minoxidil 
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Abstract: A 21-year-old man had been taking finasteride and minoxidil for androgenetic alopecia 

for 8 months. During weight training, he suddenly experienced headache and visual field 

abnormality. Visual field examination revealed a left superior quadrant, and imaging showed a 

hemorrhagic cerebral infarction in the right occipital lobe. The source of the embolization was not 

clear, but finasteride and minoxidil were suspected to be involved. A detailed history of 

medications, including unapproved medications, should be conducted in patients with juvenile 

cerebral infarction. 
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first of all 

Finasteride and minoxidil are drugs used to treat 

male pattern baldness. Several cases of cerebral 

infarction have been reported in the adverse drug 

reaction database of the Pharmaceuticals and Medical 

Devices Agency (PMDA). On the other hand, the causal 

relationship between minoxidil and cerebral infarction 

has not been clarified, although minoxidil has been 

reported in combination with fistenalid1  . We have a 

case report of a young male patient who had a 

hemorrhagic stroke while taking finasteride and 

minoxidil. Because the possibility of cerebral infarction 

as a complication of finasteride is not generally 

recognized, we report this case, including a discussion of 

the pathomechanism that led to the cerebral infarction. 

 medicalcase 

Case: A 21-year-old male. 

Chief complaint: 

headache, visual field 

abnormality. 

Patient had undergone right middle lobectomy for 

congenital atelectasis at age 3 years, and had been 

taking finasteride 0.4 mg/day and minoxidil 4 mg/day 

for male pattern baldness for 8 months. 

 

1） Department of Neurology, Toyokawa Municipal Hospital 

2） Nagoya City University Graduate School of Neurology 

3） Department of Radiology, Toyokawa Municipal Hospital 

(Received February 27, 2019; Accepted April 7, 2019) 
doi: 10.3995/jstroke.10722 
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Family History: None 

Life history: No smoking or drinking habits. 

History of present illness: During weight training at 

a gym, the patient suddenly became aware of a 

headache and visual field abnormality. The next day, 

he visited his local doctor. The patient was referred to 

our hospital on the same day. 

On admission: Height 176 cm, weight 66 kg, 

temperature 36.5°C, blood pressure 129/70 mmHg, 

pulse 77 beats/min. There were no abnormalities on 

auscultation of the chest, and no other abnormalities 

of note on general physical examination. 

Neurological findings: The patient was conscious 

and had no meningeal irritation syndrome. Visual field 

examination revealed left upper quadrant blindness. 

There were no other cranial nerve abnormalities, and 

no apparent abnormalities in motor, sensory, motor 

coordination, or higher brain function. 

Imaging findings: CT scan of the head showed a low-

absorption area in the right occipital lobe. MRI showed a 

high-signal area in the same region on diffusion-

weighted images and a low-signal area in part of the lesion on T2*-

weighted images, but no abnormality on MRA and no evidence 

of dissection such as pearls and strings (Fig. 1). Contrast-

enhanced CT of the chest showed no aortic arch 

abnormality or pulmonary arteriovenous fistula. 

Cerebral blood flow SPECT (ECD) showed decreased 

accumulation in the right occipital lobe, but no 

other abnormalities were found. 

Physiological findings: The patient was in normal 

sinus rhythm on 12-lead chest electrocardiogram and 

no abnormalities were seen on Holter 

electrocardiogram. Carotid echocardiography and 

transthoracic echocardiography showed no 

abnormalities. Transesophageal echocardiography 

showed no evidence of thrombus or foramen ovale in 

the left ear. 

 

one 
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Fig. 1 Brain MRI and MRA findings on admission 

Diffusion-weighted images show high intensity in the 

right occipital lobe (A-C). T* -weighted images show 

low intensity in the corresponding area, suggesting the 

diagnosis of hemorrhagic cerebral infarction (D-F). 

MRA images show no abnormality in the right posterior 

cerebral artery (G, H). 

 

 

No findings were observed, and the microbubble test was 

negative. 

Other laboratory findings: Blood counts were normal. 

Sedimentation rate: 15 mm, blood sedimentation rate: 

15 mm, blood sedimentation rate: 15 mm. 

Neutral fat 63 mg/dl, total cholesterol 138 mg/dl, HDL-

cholesterol 

The following antibodies were detected in the samples: 

LDL-cholesterol 57 mg/dl, LDL-cholesterol 73 mg/dl, blood 

glucose 98 mg/dl, HbA1c 5.3%,  5 pg/ml,  0.01 mg/dl, 

antinuclear antibody, antiphospholipid antibody, anti-

SS-A antibody, anti-SS-B antibody, MPO-ANCA antibody, 
anti-SS-ANCA antibody, and anti-PR3-ANCA antibody. 

Herpes simplex virus IgM antibody, varicella-

zoster virus IgM antibody, cytomegalovirus IgM 

antibody, VCA-IgM antibody, serum syphilis reaction, 

and aspergillus antigen were all negative. The 

coagulation system was as follows: APTT 28.9 seconds, 

PT-INR 1.14, D-dimer 

1.2 g/ml, protein C activity 84%, protein S activity 

85%, and only a mild increase in D-dimer was observed. 

We then searched for the cause of cerebral infarction, 

but no abnormal findings were found. There has been 

no recurrence of cerebral infarction since then. 

 consideration 

Hemorrhagic cerebral infarction is a common cause 

of embolism, but it is also frequently seen in other 

types of cerebral infarction, such as cerebral artery 

dissection and reversible cerebral vasocon- striction 

syndrome (RCVS). In this case, we considered the possibility of embolism 

via pulmonary arteriovenous fistula based on the 

patient's history, but the chest contrast-enhanced CT 

findings were negative. Vasculitis and posterior reversible 

encephalopathy syndrome may also be considered, but the 

clinical course, CSF findings, and MRI changes over 

t ime were al l  atypical ,  and the patient did not show any 
evidence of embolism. 

The serum estradiol was 29.6 pg/m(l). 

Serum estradiol was 29.6 pg/m(l 

Male Normal The patient was not identified. The other cases were not 

identified as pathological conditions. 
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14.6-48.8), serum testosterone was 6.99 ng/m(l male 

normal 

The involvement of fistenalid and minoxidil in the 

The cerebrospinal fluid did not show elevated protein 

or increased cell counts. Cerebrospinal fluid did not 

show elevated protein or increased cell counts. 

Progress: Based on previous reports, complications 

due to oral finasteride and minoxidil were considered, 

and both were discontinued. 

The following is a discussion of the pathology of the disease. 

The pathophysiology is discussed below. 

Finasteride is an inhibi tor  of  type II 5-

reductase   converts testosterone to 

dihydrosterone2  . Dihydrosterone is a male sex 

hormone that is found in the frontal and parietal 

regions of the head. 

 

two 
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Table 1 Cases of cerebral thrombosis with the use of finasteride 

No. Author(s) year Age sex Past history Dose of Finasteride Concomitant medication Diagnosis 

 1Thiscas (e 2019) 21 maso

chist 

- 0.4 mg minoxidil commerci

al 

message 

2PMDA (2018) N/A maso

chist 

- 1 mg - commerci

al 

message 

3PMDA (2016) N/A maso

chist 

- 1 mg minoxidil commerci

al 

message 

4Tsuji1 (  2014) 41 maso

chist 

- 1 mg minoxidil commerci

al 

message 

5Tsuji1 (  2014) 35 maso

chist 

direct mail 1 mg - SST 

6PMDA (2010) 30s maso

chist 

- 1 mg - SST 

7PMDA (2006) 40s maso

chist 

- 1 mg - commerci

al 

message 

PMDA: cases reported to Japanese adverse drug event report database of The Japan Pharmaceutical and Medical Devices Agency, N/A: 
not applicable, M: male, DM: diabetes mellitus, CI: cerebral infarction, SST: sagittal sinus thrombosis 

 

Finasteride binds to testosterone receptors in 

monosensitive hair follicles and shortens the growth 

phase of hair matrix cells through induction of 

Transforming Growth Factor and Dickkopf-13  . 

Finasteride is thought to contribute to hair growth by 

suppressing this effect. The Japanese Dermatological 

Association's Guidelines for the Treatment of Male- and 

Female-pattern Alopecia, 2017 Edition, recommends the 

use of oral finasteride for male-pattern baldness4  . It has 

shown higher therapeutic efficacy, especially in 

patients younger than 40 years5  , and its use in 

younger men is expected to increase in the future. 

Two cases of juvenile cerebral infarction occurring 

while taking finasteride were reported from Japan in 

2014.1   In this case, while finasteride was effective in 

alopecia, it was pointed out that it may induce 

thrombosis by promoting blood coagulation due to the 

relative increase in estrogen levels. In this case, 

coagulation activity was within the normal range, and 

there was no increase in estrogen. The low dose of 

finasteride compared with previously reported cases may 

have had an effect (Table 1), and we were skeptical that 

finasteride alone was responsible for the cerebral 

infarction. 

In the present case, minoxidil was used in 

combination with finasteride for a long period of time. It 

was originally developed as an antihypertensive drug, 

but its side effect of causing generalized hypertrichosis 

led to its use for alopecia6  . Topical agents are 

recommended in guidelines4  for androgenetic alopecia 

and female pattern baldness. The use of oral 

medication has not been approved in Japan because of 

adverse effects reported in post-marketing surveillance 

overseas, such as arrhythmia and heart failure, and 

because the benefits and risks have not been adequately 

verified. However, the drug has been prescribed by 

physicians who have obtained it from overseas through 

private importation, and has also been used for the 

treatment of heart failure and other cardiac arrhythmias. 
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The use of minoxidil by the general public at their own 

discretion is considered to be problematic. In the 

present case, the patient was also taking oral minoxidil. 

The mechanism of the hair-growth-promoting effect of 

minoxidil is thought to be the inhibition of apoptosis 

of hair matrix cells via its effect on ATP-sensitive 

potassium channels (KATP ) and the improvement of hair 

tissue blood flow by peripheral vasodilation.6  

Activation of K increases the potassium concentration 

in the extracellular fluid, which in turn increases ion 

permeability of the plasma membrane, and induces an 

increase in the refractory period of cardiomyocytes. K 

activation is reported to increase the potassium 

concentration in the extracellular fluid, causing changes 

in the ion permeability of cell membranes, resulting in 

heterogeneity of the refractory period, reduced 

conduction, and abnormal stimulus generation in 

cardiomyocytes, forming a predisposition to atrial 

fibrillation7  . On the other hand, it has also been 

reported that the sustained vasodilatory effect of 

minoxidil can produce secondary activation of the 

sympathetic nervous system8  . Sympathetic nervous 

system activation can be a trigger for RCVS, cerebral 

artery dissection, and paroxysmal atrial fibrillation 9,10  . In 

the present case,  there was no vasospasm or 

cerebral artery dissection on MRI and no 

paroxysmal atrial fibrillation on Holter 

electrocardiography. However, in RCVS, there may be no 

vasospasm in the main cerebral artery at onset, but 

central propagation may occur within a few weeks11  . It 

is not uncommon for cerebral artery dissection in small 

diameter vessels to be diagnosed for the first time on 3D 

rotational angiography12  . Paroxysmal atrial fibrillation is 

often not detected by Holter electrocardiography, and 

the possibility of cardiogenic cerebral embolism cannot 

be ruled out. In the present case, the sympathetic 

nervous system was activated secondary to minoxidil 

administration, and the sympathetic nervous system was 

further activated by exercise, which may have triggered 

these conditions and resulted in cerebral infarction. 

 conclusion 

In the present study, we experienced a case of juvenile 

cerebral infarction in which finasteride and minoxidil 

were implicated. In a case of cerebral infarction of 

unknown cause during treatment with Clozapine, 

finasteride 

 

three 
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and minoxidil may be involved. A detailed history of 

medications, including unapproved medications, is 

important in the search for the cause of juvenile cerebral 

infarction. 

 

The authors have completed a COI self-report to the 

Japanese Stroke Association and have no COI to 

disclose with regard to the publication of this paper. 
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Abstract 

 
A young male of hemorrhagic cerebral infarction associated with finasteride and minoxidil 

 
Tomoyuki Kuno, M.D.,1) Yuto Uchida, M.D.,1,2) Toshihiko Usami, M.D.,1) Susumu Kobayashi, M.D.,3) 

Koji Takada, M.D., Ph.D.,1) Masahiro Oomura, M.D., Ph.D.,2) and Noriyuki Matsukawa, M.D., Ph.2) 

 
1)Department of Neurology, Toyokawa City Hospital 

2)Department of Neurology, Nagoya City University Graduate School of Medical Sciences 
3)Department of Radiology, Toyokawa City Hospital 

 
We report a young male of hemorrhagic cerebral infarction associated with finasteride and minoxidil. He had un- 

dertaken 0.4 mg of finasteride and 4 mg of minoxidil daily for 8 months. During his exercising, he suddenly 

presented with a headache, followed by visual disorder. On admission, his brain MRI showed hemorrhagic cerebral 

infarction in the right occipital lobe. Thereafter, we suspected adverse effects of finasteride and minoxidil and 

discontinued these medications. We emphasize the importance of a detailed interview including unusual medica- 

tions to investigate the cause of cerebral infarction. We emphasize the importance of a detailed interview including 

unusual medica- tions to investigate the cause of cerebral infarction. 

 
Key words: finasteride, minoxidil, stroke 
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