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Fig.1	  Introduction
!  Reversible cerebral vasoconstriction syndrome (RCVS) constitutes various clinical 

and radiologic features, which mainly involve sudden onset of thunderclap!
headache (TCH) and segmental vasoconstriction of cerebral arteries that resolves 
in 3 months [1, 2]. 

!  RCVS can either occur spontaneously or relate to an exogenous trigger, but the 
precise pathophysiology of RCVS remains unknown [3]. Postulated mechanisms 
include small vessel and endothelial dysfunction, mitochondrial dysfunction with 
oxidative stress, hormonal and biochemical factors, and genetic predisposition [3]. 

!  Most RCVS patients have a favorable prognosis; however, for some patients, the 
condition may result in permanent disability or even death in a small minority of 
patients, secondary to complications such as ischemic stroke or intracranial 
hemorrhage [2, 3].

!  Several studies have reported meaningful findings for RCVS; however, 
characteristics of RCVS in Japan remain inconclusive. 																
Thus, we have characterized the clinical profile of RCVS in Japan by surveying 
RCVS patients.

Subjects and Method
!  The Headache Center: Tominaga hospital located at Osaka, Japan
!  Survey period: February 2011- January 2019; 8 years
!  Diagnosis:

•  ICHD-2/ICHD-3, structured questioners
•  Full neurological examination
•  RCVS was diagnosed based on the diagnostic criteria of Calabrese et al.
•  Cerebrospinal fluid (CSF) analysis was performed only if subarachnoid 

hemorrhage could not be ruled out.
•  In cases with suspected RCVS and no vasospasm in the first magnetic 

resonance angiography (MRA)/computed tomography angiography (CTA), 
multiple imaging tests were performed.

•  Diagnosis of “Headache attributed to RCVS ”!was based on ICHD-3. 
!  Number of patients with RCVS: 32 (M:F=5:27)
!  Mean age: 44.9 ± 15.5 (SD) yrs (range 17-61 yrs)
!  The clinical characteristics of cases with RCVS were examined retrospectively by 

medical chart.�

1)  Transfemoral angiography or indirect CTA or MRA documenting multifocal 
segmental cerebral artery vasoconstriction

2)  No evidence for aneurysmal subarachnoid hemorrhage

3)  Normal or near-normal cerebrospinal fluid analysis 
(protein level < 80 mg%, leukocyte < 10/mm3, normal glucose level)

4)  Severe, acute headaches, with or without additional neurologic signs or symptoms

5)  Reversibility of angiographic abnormalities within 12 weeks after onset. 

If death occurs before the follow-up studies are completed, autopsy rules out such 
conditions as vasculitis, intracranial atherosclerosis, and aneurysmal 
subarachnoid hemorrhage, which can also manifest with headache and stroke

Diagnostic criteria for RCVS�

N� 32 �
Age, yrs ± SD (range)� 44.9±15.5 (17-61)�

Sex, females� 27 (84.3%)
History of migraine� 17 (53.1%)

Hypertension� 5 (15.6%)�

•  Personal history of migraine was assessed in all patients by headache specialist certified by 
Japan Headache Society according to the diagnostic criteria of ICHD-2/ICHD-3.

•  Hypertension was defined as systolic blood pressure 140mm Hg and diastolic pressure 
90mm Hg in two separate measurements after the acute phase or use of antihypertensive 
drugs before recruitment.�

Demographic data of the study population

Result	

Idiopathic 27 (84.4%)

Secondary

5 (15.6%)
• 	Drug induced 4
		Selective serotonin reuptake inhibitors: 2
		Immunosuppressant: 2
			Methotrexate 1
			Etanercept 1
		Triptans:  0
• 	Cushing syndrome 1
• 	Pregnancy complications 0
• 	Postpartum 0

Cause of RCVS

Trigger� N
No trigger� 12 (37.5%)

Urination / Defecation� 5 (15.6%)
Bathing� 4 (12.5%)
Cough� 4 (12.5%)

Intense exercise� 3 (9.4%)
Sexual activity� 3 (9.4%)

Precipitating conditions associated with RCVS�

•  Twenty cases (62.4%) had some triggers of RCVS.�

Days from TCH onset to consultation
Days� N�
0-5� 12 (37.5%)�
6-10� 9 (28.1%)�
11-� 11 (34.4%)�

Mean� 10.4 ± 115�

Days from TCH onset to vasospasm
Days� N�
0-7� 10 (31.2%)�

8-14� 14 (43.8%)�
15-� 8 (25.0%)�

Mean� 13.2 ± 13.0�

Number of MRA and CTA� N�
1 time� 12 (37.5%)�
2 times� 17 (53.1%)�
3 times� 3 (9.4%)�
Mean� 1.7 ± 0.6 �

Number of MRA and CTA until vasospasm was revealed.�

•  First MRA or CTA was normal in 20 cases (62.5%) with RCVS. �

Cerebrospinal fluid analysis�
•  Lumbar puncture was performed in 5 (15.6%) cases. 

•  All had normal CSF cells count and CSF pressure.

•  Slightly elevated CSF protein was shown in one case.  �

N�
Hospitalization ratio� 25 (78.1%)�

Medication for TCH�

•  Acetaminophen: 6 (18.8%, 200-1000mg)
•  Loxoprofen� 6 (18.8%, 60mg)
•  Indomethacin� 4 (12.5%, 25mg)
•  Cerecoxib� 2 (6.3%, 100mg)
•  Mefenamic acid� 1 (3.1%, 250mg)

Medication for vasospasm�
•  Lomerizine�22 (68.8%, 10-20mg/day)
•  Verapamil �4 (12.5%, 120-240mg/day)

Treatment�

•  Twenty five cases (78.1%) with RCVS were hospitalized.
•  Nineteen cases (59.4%) with RCVS received analgesics for TCH. Six cases received
       acetaminophen and 13 cases receiced non-steroidal anti- Inflammatory drugs.
•  Twenty-six cases (81.3%) with RCVS received calcium channel blocker. Twenty-two  

cases (68.8%) received lomerizine. Since nimodipine has not been released in Japan, oral 
lomerizine and verapamil are used as empiric therapies. �

Days� N�
0-14� 12 (37.5%)�
15-28� 15 (46.9%)�
29-90� 5 (15.6%)�
Mean� 15.9 ± 9.2�

Days from TCH onset to disappearance�

•  TCH of 27 cases (84.4%) with RCVS disappeared within 28 days.�

Symptom � N�
No neurological deficit� 29 (90.6%)�

Epilepsy� 2 (6.3%)�

Transient global amnesia� 1 (3.1%)�

Accompanied  symptoms�

Abnomality of neuroimaging�
Abnomality� N

Cerebral infarction� 0
Intracerebral hemorrhage� 0

Cortical subarachnoid hemorrhage� 0
Posterior reversible encephalopathy syndrome� 1 (3.1%)

•  Only one case (3.1%) had posterior reversible encephalopathy syndrome. 

•  No case had stroke such as cerebral infarction, intracerebral hemorrhage, and cortical 
      subarachnoid hemrrhage.�
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Duration	 2002-2009	 2004-2012	 1998–2015	 2012–2016	 2010-2012	 2004–2018	 2012-2015	 2011–2018 	 2011-2019	 
Country	 Taiwan	 US, Argentina	 US	 Korea	 Taiwan	 France	 US 	 Italy 	 Japan	 

Age, yrs	 47.7±11.6	 47	 
(32-54)	 43.5±13	 

50.2±12.1, 
(definite RCVS)  

52.0 ±12.6, 
(probable RCVS)	

50.1 (26–67)	 44.0 (17–85)	 48.5 (20-67)	 47.2±13.9 
only definite RCVS	 

44.9±15.5	 
only definite RCVS	 

Sex females	 89.6	 88.1	 72	 81.8	 89.2	 70.5	 70.0	 83.3	 84.3	 
History of migraine	 16.9	 27.1	 42	 16.6	 24.6	 32.3	 27.5	 21.6	 53.1	 

History of 
hypertension	 24.7	 22.0	 37	 20.2	 10.8	 15.0	 -	 33.3	 15.6	 

Any precipitant
 for syndrome	 8	 69.5	 70 15.4*	 9.2 57.2 60.0	 20.6	 17.2	 

Postpartum	 1	 28.8	 10	 4.8*	 0	 8.1	 7.5	 7.8	 0	 
Drug induced	 3	 40.7	 60	 5.8*	 15.3	 49.1	 45.0	 17.9	 12.5	 

TCH	 100.0	 - 89	 89.8	 89.2	 94.0	 65.0	 67.6	 100.0	 
Any trigger for 

headaches	 80	 - 19	 37.5*	 -	 77.0	 -	 28.4	 62.4	 

Focal neurological 
deficit	 34	 33.9	 40	 4.3	 -	 23.7	 60.0	 -	 0	 

Seizures	 1.2	 3	 15	 2.1	 -	 5.2	 10.0	 16.7	 6.3	 
cSAH	 0	 25.4	 39	 5.0	 1.5	 27.2	 77.5	 15.7	 0	 
ICH	 0	 10.1	 13	 -	 1.5	 8.7	 37.5	 2.9	 0	 

Cerebral infarctn	 7.7	 1.7	 33	 4.3	 1.5	 7.5	 22.5	 11.7	 0	 
PRES	 9.1	 6.8	 28	 3.6	 4.6	 8.0	 -	 39.4	 3.1	 

CSF analysis	 18	 - 70	 -	 -	 41.6	 -	 44.1	 15.6	 
Death	 0	 6.8	 2.5	 -	 -	 0	 2.5	 -	 0	 

Persistent focal 
neurological deficit	 3	 13.6	 12	 -	 -	 11.0	 10.0	 -	 0	 

Summary of selected studies including large series of RCVS patients.	

N�
Functional prognosis� Good prognosis in all cases
�Recurrence of RCVS� 0

Transition to persistent headache 
attributed to past RCVS� 2 (6.3%)

Prognosis�

•  There was no concurrent stroke or poor prognosis.

•  There were no cases of RCVS recurrence during the following periode.

•  Only 2 cases (6.3%) transitioned to persistent headache  attributed to past RCVS.�

!  RCVS cases in Japan mainly included middle-aged women with a history of 
migraine like those in Caucasian populations.

!  There was no concurrent stroke or poor prognosis, which can be linked to the fact 
that the study included the patients visiting the headache center and most cases 
were hospitalized.!!

!  Asian patients appear to have more idiopathic but benign RCVS. However, it is 
not clear whether Asian patients have a greater risk of mild RCVS, even in the 
absence of a causative condition, or whether they are more resistant to the 
complications of RCVS. Ethnic differences could exist.�

Discussion and Conclusion�

TCH: thunderclap headache, cSAH: cortical subarachnoid hemorrhage, ICH: intracerebral hemorrage, PRES: Posterior reversible encephalopathy syndrome, CSF: cerebrospinal fluid

*Only patients with definite RCVS were included in this analysis	
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