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ABSTRACT

Migraine is one of the most common causes of headache with the prevalence reaching 21% and 6% in females and males, 
respectively,  thereby attracting a great attention in  investigating underlying migraine pathogenesis. The current article 
presents a clinical case of alleviated migraine manifestations in female patient with verified hyperhomocysteinaemia occurred 
due to severe folic acid deficiency. The additional specific characteristic of this case is associated to asymmetry of venous 
sinuses, revealed by contrast-free magnetic resonance angiography that accounts for cerebral venous dyscirculation. 
Hyperhomocysteinaemia  is one of the factors of endothelial dysfunction, which impact  in different diseases,  including 
cerebrovascular, is being discussed. The data have been collected evidencing about a more frequent incidence of this disorder 
among patients with migraine than in healthy volunteers. Because hyperhomocysteinaemia may be decreased by medical 
therapy, it’s detection and correction potentially may alleviate migraine manifestations. This hypothesis require to be further 
investigated.
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РЕЗЮМЕ 

Мигрень – частая причина головной боли, ее распространенность достигает 21% среди женщин и 6% среди мужчин, 
поэтому большое внимание уделяется исследованию ее патогенеза. В статье представлен клинический случай улуч-
шения течения мигрени у пациентки на фоне коррекции гипергомоцистеинемии, возникшей вследствие выраженного 
дефицита фолиевой кислоты. Особенностью данного случая также является асимметрия венозных синусов, выяв-
ленная по данным бесконтрастной магнитно-резонансной ангиографии, что обусловливает церебральную венозную 
дисгемию. Гипергомоцистеинемия – один из факторов эндотелиальной дисфункции, чей вклад в развитие различных 
заболеваний, в т.ч. цереброваскулярных, обсуждается. Накоплены данные, свидетельствующие о более частом выяв-
лении данного нарушения у пациентов с мигренью по сравнению со здоровыми лицами. Поскольку гипергомоци стеи-
немия поддается снижению с помощью лекарственной терапии, ее выявление и коррекция могут улучшить течение 
мигрени, что требует дальнейших исследований.
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КЛЮЧЕВЫЕ СЛОВА 

мигрень, дефицит фолиевой кислоты, гомоцистеин, эндотелиальная дисфункция 

Для цитирования 
Беденко А.С. Течение мигрени на фоне коррекции вторичной гипергомоцистеинемии. Эпилепсия и пароксизмальные 
состояния. 2025; 17 (1): 54–58. https://doi.org/10.17749/2077-8333/epi.par.con.2025.217. 

INTRODUCTION / ВВЕДЕНИЕ

Migraine is a common cause of headache, its prevalence 
reaches 21% and 6% in women men, respectively, more fre-
quently occurs only tension headache in primary causes of 
cephalgia [1]. Currently, a periodically occurring neurogenic 
aseptic inflammation of the small vessel wall in the dura ma-
ter has been generally accepted as a migraine pathophysio-
logical concept [1, 2]. 

A special place in the study of migraine pathogenesis is 
held by search for biomolecules associated with developing 
headaches in migraine and its other manifestations. Some-
times, as in the case of the calcitonin gene-related peptide 
(CGRP), the  identification of such biologically active sub-
stance leads to a fundamentally new therapeutic strategy [2], 
but more often an increase in level of certain biomolecules 
results in no crucial change in therapeutic approaches. Thus, 
some studies have demonstrated that during a migraine at-
tack the level of cytokines, pentraxin-3 and metalloprotein-
ase-9 [3] becomes elevated thereby clearly confirming the 
concept of neurogenic aseptic inflammation, but can hardly 
lead to dramatically new therapeutic approaches.

In this regard, scientific  interest has been primarily fo-
cused on investigating metabolic aberrations in migraine, 
which detection and correction may be applied in wide clin-
ical practice and, accordingly, successfully implemented in 
the medical care protocols for migrainious patients. Poten-
tially, homocysteine (a sulfur-containing amino acid, a methi-
onine metabolite) may be a candidate metabolite. It is known 
that homocysteine is one of the factors of endothelial dys-
function, as well as atherogenesis [4] that was reported to 
increase in cerebrovascular diseases and some brain auto-
immune disorders (multiple sclerosis) [5, 6].

The article presents a patient case of improved migraine 
course upon correction of newly diagnosed hyperhomocys-
teinemia.

CASE REPORT / КЛИНИЧЕСКИЙ СЛУЧАЙ

Patient  P.,  born  in  1987,  applied  to  a  neurologist  in 
out-patient center with complaints of bilateral headaches 
(7–8 points by visual analogue scale (VAS)) that may be ac-
companied by nausea, dizziness (without any sense of ro-
tation) at the peak of pain attack, and intermittent tinnitus. 
Vomiting, photo-, and phonophobia were not observed.

Anamnesis / Medical history

Patient P. suffers from cephalgic syndrome many years. 
The worsening was noticed every 3–4 weeks: headaches be-

came quotidian, bilateral, most severe in mornings, accom-
panied by nausea, and increased with physical exertion. The 
severity of the pain syndrome varied from 5 to 8 points by 
VAS. Previously, estrogen-containing therapy was noted to 
exacerbate cephalgic syndrome. At the time of apply to the 
doctor, the patient took daily the standard combination of 
painkillers (acetylsalicylic acid + paracetamol + caffeine). 
Anamnesis of  life reports that endometrioid cyst was re-
moved in 2014.

Neurological status / Неврологический статус

At the time of examination, no general cerebral, focal or 
meningeal symptoms were observed.

Preliminary diagnosis / Предварительный 
диагноз

Taking into account the clinical and anamnestic data, the 
preliminary diagnosis was formulated as:  "Cephalgic syn-
drome of complicated origin (cerebral venous dysgemia + 
tension headache). Differential diagnosis with transformed 
migraine."

The patient was recommended additional examination to 
exclude or verify secondary cephalgias.

Instrumental examinations / 
Инструментальные исследования

According to brain magnetic resonance imaging (MRI) 
and magnetic resonance venography (1.5 T with contrast en-
hancement), no pathological foci were found. Asymmetry of 
the transverse and sigmoid sinuses without signs of throm-
bosis was revealed (Fig. 1).

According to the results of brachiocephalic artery ultra-
sound examination and transcranial Doppler sonography, no 
ultrasound signs of vascular pathology in the Willis circle 
were revealed at the time of the study. Indices, characteriz-
ing peripheral vascular resistance, were within normal range. 
The non-linear pattern of the vertebral arteries between the 
transverse processes of the cervical vertebrae is obviously 
due to general spine degenerative disease.

Laboratory tests / Лабораторные  
исследования

No pathological changes were found in clinical blood test. 
The general coagulation factor levels were unaltered. A blood 
serum homocysteine test revealed hyperhomocysteinaemia 
(25.35 μmol/l). The patient was referred to a hematologist, 
who advised additional laboratory tests.

No alteration  in general coagulogram were  identified: 
D-dimer 110.41 ng/ml; fibrinogen 2.91 g/l; prothrombin time 
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11.4 sec; international normalized ratio 1.05; activated partial 
thromboplastin time 23.1; thrombin time 13.6 sec; antithrom-
bin III 105%; lupus anticoagulant 0.73 c.u.; protein C 76% and 
protein S 84.5% (within normal range). A profound folic acid 
deficiency was detected – 2 ng/ml (vitamin B12 – 311 pg/ml, 
which corresponds to normal range). 

Patient K. was examined for antiphospholipid syndrome: 
total  antibodies  to  cardiolipin – 6.3 U/ml,  antibodies  to 
beta-2-glycoprotein I – 12.33 U/ml, which also corresponds 
to normal range. 

The study of some genetic factors was also performed to 
identify defects in folate cycle enzyme: no mutations in the 
MTR, MTRR, MTHFR genes were found suggesting second-
ary cause of hyperhomocysteinaemia.

The patient was consulted by a gastroenterologist, and 
a diagnosis of atrophic gastritis was established.

Therapy / Терапия

Zolmitriptan orally at a dosage of 2.5 mg was prescribed 
as a measure for relieving headache. During dynamic obser-
vation, a positive triptans-related effect on headache was 
noted. Also, in connection with the developing abusus, ther-
apy was carried out with intravenously administered dexa-
methasone dissolved in Ringer's solution according to the 
scheme: Day 1 – 8 mg, Day 2 – 4 mg, Day 3 – 4 mg.

After this, due to decline in homocysteine level the therapy 
was prescribed (angiovit, 2 tablets twice a day for 1 month), 
as well as a drug containing diosmin and hesperidin with 
positive effect on venous wall condition. While taking this 
drug,  the frequency of headaches decreased from every-
day pain to 10–15 days per month. A control examination 
revealed lowered homocysteine level down to 7.29 μmol/l, 
which corresponds to normal range.

Final diagnosis / Окончательный диагноз

Based on complaints, anamnestic and clinical data,  lab-
oratory and instrumental examinations, the final diagnosis 

was formulated as follows: predominant diagnosis: “Migraine 
without aura with daily attacks, decompensation”.

Secondary diagnosis: “Cerebral venous dysgemia, intra-
cranial sinus asymmetry. Secondary hyperhomocysteinemia 
(folic acid deficiency)”.

In order to reduce the frequency of headache attacks, the 
patient was prescribed prophylactic therapy with venlafax-
ine for six months. Subsequently, the patient did not apply 
for medical attention; an active telephone survey a year af-
ter the initial visit revealed about personal therapy cessation 
4 months later due to the onset of stable remission. Repeat-
ed monitoring of folic acid and homocysteine levels was not 
performed.

DISCUSSION / ОБСУЖДЕНИЕ

The patient was diagnosed with migraine according to the 
international migraine criteria [7]: 

a) at least 5 attacks fulfilling criteria b–d;
b) headache attacks lasting 4–72 hours (when untreated 

or unsuccessfully treated);
c) headache has at least two of the following four charac-

teristics: unilateral localization, pulsating character, moderate 
or severe pain intensity, aggravation by or causing avoidance 
of routine physical activity (e.g., walking or climbing stairs);

d) during headache at least one of the following: nausea 
and/or vomiting; photophobia and phonophobia;

e) not better accounted for by another Classification of 
Headache Disorders, 3rd revision diagnosis.

The  features of  the presented clinical  case  are  an  in-
creased homocysteine level, as well as structural changes in 
the intracranial sinuses, contributing to developing cerebral 
venous dyscirculation.

Endothelial dysfunction is the general pathophysiological 
mechanism in multiple diseases. The data on higher proba-
bility of developing cardiovascular diseases in patients with 
migraine (especially migraine with aura) most likely due to 

Figure 1. Magnetic resonance venography of intracranial sinuses: 
а – axial plane; b – sagittal plane

Рисунок 1. Магнитно-резонансная венография внутричерепных синусов: 
а – аксиальная проекция; b – сагиттальная проекция

a b
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endothelial dysfunction are recognized. This hypothesis is 
confirmed by the results from several studies: a higher level 
of endothelin-1 in patients with migraine, increased platelet 
activating factor and von Willebrand factor levels during mi-
graine attack [1, 3]. 

Homocysteine is one of the well-studied factors resulting 
in endothelial dysfunction. However, presuming homocyste-
ine level increase in migraine is contradictory. Some studies 
revealed higher cerebrospinal fluid homocysteine level in mi-
graine compared to control group [8], whereas others found 
increased blood plasma homocysteine levels in patients with 
migraine with aura compared to control group [3, 9]. On the 
other hand, no significant relationship between migraine 
and hyperhomocysteinemia was reported [3]. Meanwhile, 
while highlighting results of meta-analyses as more reliable 
source, it is worth mentioning the meta-analysis published 
in 2020 by the American Headache Society showing a pos-
itive relationship between hyperhomocysteinemia and mi-
graine [10].  It  is noteworthy that  it also presents the data 
from several  independent studies demonstrating that plas-
ma folate levels are lower in migraine patients compared to 
healthy volunteers. 

Hyperhomocysteinemia can be either secondary (due to 
folic acid or vitamins B12, B6 deficiency) or primary, genet-
ically determined. Several genes (mainly in the folate cycle) 
have been identified, mutations in which result in developing 
hyperhomocysteinemia. In patient P. presented here, hyper-
homocysteinemia turned out to be secondary, caused by fo-
late deficiency. Meanwhile, it should be noted that hereditary 

hyperhomocysteinemia often occurs as a result of a mutation 
in the methylenetetrahydrofolate reductase (MTHFR) gene. 
According to some studies, the frequency of such a mutation 
among migraine-suffering children reaches 53.3% [11]. Sev-
eral  independent studies have demonstrated that migraine 
patients were more likely to be homozygous for the MTHFR 
C677T allele (point missense mutation) compared to gen-
eral population [3]. Finally, Z.G. Tadtaeva et al. (2021) con-
cluded that mutations in several folate cycle genes (MTHFD1, 
MTHFR, MTRR, MTR) can be considered as migraine-asso-
ciated markers [11].

CONCLUSION / ЗАКЛЮЧЕНИЕ

Endothelial dysfunction is one of the general pathophysi-
ological mechanisms in various nosologies, and an increase 
in homocysteine level is one of the grounds in the formation 
of this condition. There have been accumulated the data indi-
cating a more frequent occurrence of hyperhomocysteinemia 
in patients with migraine than in general population. Unlike 
many other factors underlying endothelial dysfunction, hy-
perhomocysteinemia responds well to correction with vita-
min B therapy. In the presented case report, an improvement 
in migraine course (a return to migraine attacks instead of 
chronic one) was noted upon hyperhomocysteinemia correc-
tion. Therefore, it allows to suggest that detection and cor-
rection of such disorders in patients with migraine can lead 
to improved course of the disease, but further larger scale 
studies are required.
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