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ANNOTATION. The results of an examination of 130 patients with thunderclap 

headache, analysis of clinical data, and the results of the neuroimaging method - magnetic 

resonance angiography (MRAG) are presented. Analysis of the results of MRA 15 days 

after the clinical manifestation allows us to verify the presence of cerebral 

vasoconstriction , which provides the choice of therapy, positive clinical and 

neuroimaging signs of regression of vasospasm . 

Key words: magnetic resonance angiography, cerebral vasoconstriction syndrome , 

thunderclap headache, reversible cerebral vasoconstriction . 

Introduction. Reversible cerebral vasoconstriction syndrome cerebral 

vasoconstriction syndrome - RCVS) in the literature until 2007 was represented by 

various definitions (about 13 names): Call -Fleming syndrome, “thundering headache 

with cerebral vasospasm ”, “reversible cerebral segmental vasospasm ”, “acute benign 

cerebral angiopathy”, “isolated benign cerebral vasculitis", idiopathic thunderclap 

headache with reversible vasospasm , "puerperal angiopathy", " migrainous angiitis or 

vasospasm ", " CNS pseudovasculitis ", "drug-induced cerebral arteritis or angiopathy", 

etc. [12]. The first clinical description of reversible cerebral vasoconstriction syndrome 

(RCVS) was presented in 1999 by D. W. Dodick [2]. In 2007, A. Ducros et al . published 

data from a study of 67 patients with this syndrome over a period of 3 years [3]. In 2007, 

L. H. Calabrese et al . a definition was given and diagnostic criteria for SCV were 

formulated [4]. Clinical manifestations of SOCV include: intense headache, 

intermittently accompanied by focal or general cerebral symptoms, convulsive 

paroxysms. A mandatory neuroimaging sign of CVV is multiple segmental spasm of the 

cerebral arteries, which spontaneously regresses within 3 months ( Ducros , 2013) [5]. 

Despite the clinical and neuroimaging substantiation of SOCV, presented in the literature 

more than 10 years ago, this syndrome is diagnosed extremely rarely by radiology 

specialists. According to epidemiological data, the disease occurs with a wide range in 

different populations, more often in Asian populations, with a maximum incidence in the 

Chinese population [6], and with a predominance of females, the ratio of the development 

of SCV ( women:men ) ranges from 2–10:1 respectively [7]. The literature discusses the 

issues of genetically determined predisposition to the development of CVV associated 

with polymorphism of the neurotrophic factor: missense mutation Val66Met, which 

explains some clinical features in the development of vasoconstriction [8]. There is a 

primary SOCV (40%) - an idiopathic syndrome that is not associated with cerebral or 

somatic pathology, surgical interventions, or the use of vasoactive substances. However, 

with a thorough history taking, identifiable triggers are identified in 80% of patients: 

intense physical/sexual activity, significant emotional stress, cough, defecation, thermal 
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effects (sauna, cold shower) [9, 10]. Secondary CVV (symptomatic) can be caused by 

hormonal imbalance, angiopathy of the early postpartum period, tumors 

(pheochromocytoma, bronchial carcinoma), hyperglycemia, porphyria, head injuries, 

pathology of extra- and intracranial vessels, including dissection of cerebral arteries, 

hangover syndrome (after excessive alcohol consumption) [6, 11]. Depending on the 

identification of the provoking factor, DSCV is distinguished due to drug induction (drug-

induced SRCV), the occurrence of which is associated with the use of: vasoactive 

substances, cannabis, cocaine, amphetamine, lysergic acid diethylamide, selective 

serotonin reuptake inhibitors (SSRIs) and norepinephrine ( SSRIs) . ), sympathomimetics 

(nasal spray), prescription of immunosuppressants , cytostatics, triptans, weight loss 

products, ergot alkaloids, ginseng, application of nicotine patches [11]. 

Materials and methods. In the period from 2013 to 2018, 130 patients aged 

37.4±12.0 (18–65) years were under our supervision, of which 98 (75.4%) were women, 

whose average age was 37.8±10 .9 years, 32 (24.6%) men, mean age 34.2±9.2 (18–48) 

years. The diagnosis of CVV was made according to diagnostic criteria [4, 5]: the 

presence of segmental vasoconstriction of the cerebral arteries during MR 

angiography/CT angiography, which makes it possible to verify the presence of “rosary 

beads”, “beads” (resolution of signs of vasoconstriction occurs within 12 weeks), on 

background of a characteristic headache (sudden, thunderous), meeting the criteria for 

thunderhead headache, lack of evidence of subarachnoid hemorrhage (SAH), and normal 

cerebrospinal fluid analysis [8, 12–14]. All patients underwent clinical and neurological 

examination, blood pressure monitoring, ECG, clinical analysis, routine biochemical 

blood tests, 15 patients underwent lumbar puncture to exclude aneurysmal subarachnoid 

hemorrhage. All subjects underwent MRI (1.5 T and 3 T)/CT brain, MR angiography 

(MRAG), CT angiography within 15 to 35 days, 102 patients underwent magnetic 

resonance venography (MRVG), which made it possible to exclude venous pathology 

with similar clinical manifestations. 

Results and its discussion. Primary SOCV was identified in 48 (37.8%), provoking 

factors noted in the examined patients, as well as the appearance of clinical manifestations 

after physical and sexual activity, psychological stress, and visiting a sauna. 

Currently, differential diagnostic signs of various lesions of the intracranial arteries 

have been proposed, including on the basis of visualization of contrast accumulation 

directly in the vascular wall [16], however, in the framework of this study, a contrast study 

of the wall of the brachiocephalic arteries was not performed. Duplex scanning, according 

to the literature, cannot be recommended as a specific method for confirming CVV [8]. 

The low sensitivity of this non-invasive and widespread method for diagnosing 

cerebrovascular pathology for the condition under consideration may be associated with 

the intracranial localization of areas of vasospasm, small caliber of arteries, and short 

areas of vasospasm. In the treatment of CVS, it was primarily recommended to exclude 

provoking factors (limiting physical/sexual activity, eliminating triggers and their 

combinations, discontinuing and not prescribing vasoactive drugs). The main goal in the 

treatment of patients with CVV is the fight against vasospasm , since the patients in our 
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study had no effect from the administration of anticephalgic drugs. In terms of treatment 

of SOCV, the literature discusses the possibility of using magnesium sulfate to reduce 

arterial spasm. A controversial treatment option is the use of a short course of 

glucocorticoids, since hormonal therapy may worsen the prognosis, and therefore such 

therapy should be avoided [17]. The use of calcium channel blockers, nimodipine , is 

considered effective [18, 19]. We used this drug in all patients. However, given that the 

majority of the observed patients were hypotensive, therapy required dose adjustment 

under blood pressure control. During the therapy, a positive clinical result was observed: 

in most patients, a positive dynamics of headache regression was observed on days 2–3. 

After completing the course of taking nimodipine, the MRAG data were assessed over 

time: regression of neuroimaging signs of vasoconstriction (according to MRAG data) 

was confirmed after 3 months. Thus, the administration of nimodipine to patients with 

CVV determined a favorable prognosis not only for clinical, but also for neuroimaging 

data. 

Conclusion. Reversible cerebral vasoconstriction syndrome is diagnosed by 

radiology specialists extremely rarely. This study with the identification and confirmation 

of the diagnosis of SOCV indicated a significant age range: 18–65 years with a 

predominance of females (75.8%). In making a diagnosis, it is of great importance, along 

with clarifying the onset of a thunderclap headache and identifying possible provoking 

factors, a mandatory neuroimaging study: MR angiography no earlier than 3-4 weeks 

from the onset of the disease, which will detect signs of multiple bilateral segmental 

narrowing of the arteries (“rosary ", "beads"). Patients with suspected CVV in the acute 

period must undergo an in-depth neuroimaging examination: MRI of the brain, MR 

venography , and, if indicated, a lumbar puncture to exclude traumatic, infectious, acute 

cerebral vascular pathology and other possible causes of headache. The results of 

magnetic resonance angiography with the detection of segmental vasospasm will make it 

possible to prevent the severe consequences of arterial vasoconstriction and promptly 

prescribe calcium channel blockers that promote a positive clinical effect and regression 

of signs of vasospasm , which is confirmed by the data of MR angiography over time.  
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