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Woord vooraf

In deze uitgebreide referentielijst heb ik getracht om elk
significant statement te ondersteunen met kwalitatieve
referenties.

‘Wanneer in een hoofdstuk statements worden gemaakt die
gelijkaardig zijn aan eerdere statements, worden deze
statements en referenties niet herhaald.

Introductie

Leefstijl en persoonlijkheid bepalen mede waar het fout
loopt bij migraine
¢ Buse DC, Greisman JD, Baigi K, Lipton RB.
Migraine Progression: A Systematic Review.
Headache. 2019;59(3):306-338.

Diep inzicht in je aandoening helpt om
verantwoordelijkheid te nemen voor je eigen heling. Begrip
van het ziekteproces motiveert tot duurzame
gedragsverandering.

e Hibbard JH, Greene J. What the evidence shows
about patient activation: better health outcomes and
care experiences. Health Aff (Millwood).
2013;32(2):207-214.

Belang van het placebo-effect
o Finniss DG, Kaptchuk TJ, Miller F, Benedetti F.
Biological, clinical, and ethical advances of placebo
effects. Lancet. 2010;375(9715):686-695.

Insulineresistentie ontstaat door langdurig hoge insuline
door o.a. suikerinname

e Ginzberg JM, Schonrath HJ, Steck JCH, et al.
Iatrogenic Hyperinsulinemia, Not Hyperglycemia,
Drives Insulin Resistance in Type 1 Diabetes as
Revealed by Comparison With GCK-MODY
(MODY?2). Diabetes. 2019;68(8):1565-1574-.

e Janssen JAMJL. Hyperinsulinemia and Its Pivotal
Role in Aging, Obesity, Type 2 Diabetes,
Cardiovascular Disease and Cancer. Int J Mol Sci.
2021;22(15):7797.

Te veel cortisol door chronische stress kan leiden tot
cortisolresistentie, waardoor regulatie van stress en
ontsteking verstoord raakt.

e Cohen S, Janicki-Deverts D, Doyle WJ, Miller GE,
Frank E, Rabin BS, Turner RB. Chronic stress,
glucocorticoid receptor resistance, inflammation,
and disease risk. Proc Natl Acad Sci U S A.
2012;109(16):5995-5999.

Disbalans in signaalstoffen leidt tot verstoring van
homeostase
e Kotas ME, Medzhitov R. Homeostasis,
Inflammation, and Disease Susceptibility. Cell.
2015;160(5):816-827.

Migrainepatiénten ervaren gevoel van uit balans zijn door
verstoring in signaalstoffen

e Burstein R, Noseda R, Borsook D. Migraine:
multiple processes, complex pathophysiology. J
Neurosci. 2015;35(17):6619-6629.

e Borsook D, Maleki N, Becerra L, McEwen B.
Understanding migraine through the lens of
maladaptive stress responses: a model disease of
allostatic load. Neuron. 2012;73(2):219-234.

Disbalans in neurotransmitters speelt een rol bij migraine.

o Moskowitz MA, Reinhard JF Jr, Romero J, Melamed
E, Pettibone DJ. Neurotransmitters and the fifth
cranial nerve: is there a relation to the headache
phase of migraine? Lancet. 1979;2(8148):883-5.

e O'Hare L, Tarasi L, Asher JM, Hibbard PB, Romei V.
Excitation-Inhibition Imbalance in Migraine: From
Neurotransmitters to Brain Oscillations. Int J Mol
Sci. 2023;24(12):10093.

e Deen M, Christensen CE, Hougaard A, Hansen HD,
Knudsen GM, Ashina M. Serotonergic mechanisms
in the migraine brain — a systematic review.
Cephalalgia. 2016;37(3):251-264.

e D'Andrea G, D'Arrigo A, Dalle Carbonare M, Leon A.
Pathogenesis of migraine: role of neuromodulators.
Headache. 2012 Jul-Aug;52(7):1155-63. doi:
10.1111/§.1526-4610.2012.02168.x. Epub 2012 Jun 1.
PMID: 22671857.

e D’Andrea G, Granella F, Cataldini M, Verdelli F,
Balbi T. GABA and glutamate in migraine. J
Headache Pain. 2001 Sep;2(Suppl 1):s57-60. doi:
10.1007/5101940170011. PMCID: PMC3451832.

e D'Andrea G, Gucciardi A, Leon A. Elusive amines:
migraine depends on biochemical abnormalities.
Neurol Sci. 2022 Nov;43(11):6299-6304. doi:
10.1007/810072-022-06241-2. Epub 2022 Jul 16.
PMID: 35840874.

De hypothalamus regelt slaap-waakritme, hormonale
balans, lichaamstemperatuur en stressreacties.

o Saper CB, Scammell TE, Lu J. Hypothalamic
regulation of sleep and circadian rhythms. Nature.
2005;437(7063):1257-1263.

e Goel M et al. "Integrative Functions of the
Hypothalamus: Linking Cognition, Emotion and
Physiology for Well-being and Adaptability." Ann
Neurosci. 2025;32(2):128-142.

e Goel M et al. "Integrative Functions of the
Hypothalamus: Linking Cognition, Emotion and
Physiology for Well-being and Adaptability." Ann
Neurosci. 2025;32(2):128-142.

De hypothalamus is minder beschermd door de bloed-
hersenbarriére en kan signalen uit het bloed goed
opvangen. De kwetsbaarheid van de hypothalamus maakt
hem gevoelig voor ontstekingssignalen uit het bloed.

e Haddad-Tévolli R, Dragano NRV, Ramalho AFS,
Velloso LA. Development and Function of the Blood-
Brain Barrier in the Context of Metabolic Control.
Front Neurosci. 2017;11:224.
doi:10.3389/fnins.2017.00224.

e Liu, Y., Yin, T, Li, Y. et al. Inflammation From
Peripheral Organs to the Brain. Front Aging
Neurosci. 2022;14:903455.
doi:10.3389/fnagi.2022.903455.

e Sochocka M, Diniz BS, Leszek J. Hypothalamic
Inflammation at a Crossroad of Somatic Diseases.



Cell Mol Neurobiol. 2019;39(1):11-29.
doi:10.1007/510571-018-0631-4.

Deel 1: Wat is migraine

Hersenen gebruiken vooral, maar niet uitsluitend, glucose
als energiebron. Een glucosecrash is een alarmsignaal voor
de hersenen; zonder glucose kunnen neuronen hun functie
niet uitvoeren.
e Dienel GA. Brain Glucose Metabolism: Integration
of Energetics with Function. Physiol Rev.
2019;99(1):949-1045.

Hersenen gebruiken 20-25% van het basale
energieverbruik, maar zijn slechts 2% van het
lichaamsgewicht.
e Raichle, M.E. & Gusnard, D.A. (2002). Appraising
the brain's energy budget. Proceedings of the
National Academy of Sciences, 99(16), 10237-10239.

Elektrolytenbalans is cruciaal voor neuronfunctie.

e Nardone, R,, Brigo, F., & Trinka, E. (2016). Acute
symptomatic seizures caused by electrolyte
disturbances. Journal of Clinical Neurology, 12(1),
21-33.

Neuronen gebruiken natrium, kalium en calcium voor
elektrische signalen.
o Bean BP. The action potential in mammalian
central neurons. Nat Rev Neurosci. 2007;8(6):451-
465.

Uitdroging verstoort de elektrolytenbalans in het lichaam.
e Lacey, J., et al. "A Multidisciplinary Consensus on
Dehydration: definitions, diagnostic methods and
clinical implications." Ann Med 2019;51(3-4):232-
251
e Adrogué HJ, Madias NE. Hyponatremia. N Engl J
Med. 2000;342(21):1581-1589.

Een tekort aan natrium of een onevenwichtige verhouding
met kalium kan migraine uitlokken.

e Harrington MG, Fonteh AN, Cowan RP, Perrine K,
Pogoda JM, Biringer RG, et al. Cerebrospinal fluid
sodium increases in migraine. Headache.
2006;46(8):1128-1135.

e Pogoda, J.M., Gross, N.B., Arakaki, X., Fonteh, A.N.,
Cowen, R.P., & Harrington, M.G. (2016). Severe
Headache or Migraine History Is Inversely
Correlated With Dietary Sodium Intake: NHANES
1999—2004. Headache, 56(4), 688-700.

Impact van acute stress op elektrolyten
o Ichiyama A, Mestern S, Benigno GB, et al. State-
dependent activity dynamics of hypothalamic stress
effector neurons. eLife 2022;11:76832. doi:
10.7554/eLife.76832

Hormonale schommelingen (oestrogeen/progesteron)
beinvloeden vocht- en natriumbalans.

o Stachenfeld NS. Sex hormone effects on body fluid
regulation. Exerc Sport Sci Rev. 2008;36(3):152-159.

Elektrolyten uit voeding kunnen de elektrolytenbalans in
de hersenen beinvloeden.

e Arab A, Khorvash F, Heidari Z, Askari G. Is there a
relationship between dietary sodium and potassium
intake and clinical findings of a migraine
headache? British Journal of Nutrition.
2022;127(12):1839-1848.
doi:10.1017/S000711452100283X

Insuline beinvloedt natriumbalans via de nieren
e DeFronzo RA, Cooke CR, Andres R, et al. The effect
of insulin on renal handling of sodium. J Clin Invest.
1975;55(4):845-855.

Insuline beinvloedt natriumbalans in de hersenen
e Catalan RE, Martinez AM, Aragonés MD, Fernandez
1, Miguel BG. Inhibitory effect of insulin and
cytoplasmic factor(s) on brain (Na*/K*)-ATPase.
Neurosci Res. 1992 Mar;13(2):139-145.
do0i:10.1016/0168-0102(92)90094-S.
PMID:1316592.

Weersveranderingen en luchtdrukschommelingen
beinvloeden vochtbalans en kunnen migraine uitlokken.

e LiS, Liu Q, Ma M, Fang J, He L. Association
between weather conditions and migraine: a
systematic review and meta-analysis. J Neurol.
2025;272(5):346.

e Kimoto K, Aiba S, Takashima R, et al. Influence of
barometric pressure in patients with migraine
headache. Intern Med. 2011;50(18):1923-8.

e Messlinger K, Funakubo M, Sato J, Mizumura K.
Increases in neuronal activity in rat spinal
trigeminal nucleus following changes in barometric
pressure--relevance for weather-associated
headaches? Headache. 2010;50(9):1449-63.

o Cegielska J, et al. Latent tetany due to ionic
disturbances in patients with migraine and migraine
with aura. Cells. 2018;7(8):109.
doi:10.3390/cellsy080109

e Levine BD, Yoshimura K, Kobayashi T, Fukushima
M, Ueda G, Yamamura S. Role of barometric
pressure in pulmonary fluid balance and oxygen
transport. Journal of Applied Physiology.
1988;64(1):419-424.

Genetische variaties kunnen het moeilijk maken om de
neurale elektrolytenbalans te behouden.

e Scholl UI, Choi M, Liu T, Ramaekers VT, Hausler
MG, Grimmer J, et al. Seizures, sensorineural
deafness, ataxia, mental retardation, and electrolyte
imbalance (SeSAME syndrome) caused by mutations
in KCNJ10. Proc Natl Acad Sci U S A.
2009;106(14):5842-5847.

e Kullmann DM, Hanna MG. Neurological disorders
caused by inherited ion-channel mutations. Lancet
Neurol. 2002;1(3):157-166.

Onvoldoende antioxidanten verhogen oxidatieve stress.

e Birben E, Sahiner UM, Sackesen C, Erzurum S,
Kalayci O. Oxidative stress and antioxidant defense.
World Allergy Organ J. 2012 Jan;5(1):9-19. doi:
10.1097/WOX.0b013e3182439613. Epub 2012 Jan
13. PMID: 23268465; PMCID: PMC3488923.



Oxidatieve stress verstoort de werking van neuronen.

e Wang X, Michaelis EK. Selective neuronal
vulnerability to oxidative stress in the brain. Front
Aging Neurosci. 2010;2:12.

e Salim S. Oxidative stress and the central nervous
system. J Pharmacol Exp Ther. 2016;360(1):201-
205.

Neuro-inflammatie speelt een belangrijke rol bij migraine.

e Di LazzaroV, et al. Migraine and
neuroinflammation: the inflammasome perspective.
Cell Death Dis. 2021;12:509.

e Malhotra R, et al. Understanding migraine: Potential
role of neurogenic inflammation. Ann Indian Acad
Neurol. 2016;19(2):175-182.

o Edvinsson L, Haanes KA, Warfvinge K. Does
inflammation have a role in migraine? Nat Rev
Neurol. 2019;15(8):483-490.

Bij energieproductie ontstaan vrije radicalen
e  Murphy MP. “How mitochondria produce reactive
oxygen species.” Biochem J. 2009;417(1):1-13.

Langdurige hyperalertheid verhoogt de productie van vrije
radicalen in de hersenen.

¢ Dinkel, K., Ozturk, N. C., Goktiirk, C., Yalcinkaya, S.,
& Ozdemir, O. (2015). Chronic restraint stress
induces reactive oxygen species overproduction and
oxidative damage in the mouse hippocampus and
prefrontal cortex. International Journal of Molecular
Medicine, 35(2), 553-559-

e Béard, E., Montero, J., & Boutin, H. (2013). NADPH
oxidase—dependent reactive oxygen species
generation in the brain: implications for chronic
stress and HPA-axis hyperactivity. Neuroscience &
Biobehavioral Reviews, 37(8), 1604-1615. PMCID:
PMC3603496.

e Parul, Singh, A. M., Singh, S., Tiwari, V., Chaturvedi,
S., Wahajuddin, M., Palit, G., & Shukla, S. (2021).
Chronic unpredictable stress negatively regulates
hippocampal neurogenesis and promotes anxious
depression-like behavior via upregulating apoptosis
and inflammatory signals in adult rats. Brain
Research Bulletin, 172, 164-179.

e Cobley JN, Fiorello ML, Bailey DM. 13 reasons why
the brain is susceptible to oxidative stress. Redox
Biol. 2018;15:490-503.

Tijdens ontstekingen, zoals bij neuro-inflammatie,
ontstaan extra vrije radicalen.

e Teleanu DM, Niculescu AG, Lungu II, Radu CI,
Vladv¢cenco O, et al. An Overview of Oxidative
Stress, Neuroinflammation, and Neurodegenerative
Diseases. Int J Mol Sci. 2022;23(11):5931.

e Barnham KJ, Masters CL, Bush
Al Neurodegenerative diseases and oxidative
stress. Nat Rev Drug Discov. 2004;3(3):205-214.

Toxines zoals sigarettenrook of luchtvervuiling verhogen
oxidatieve stress door vrije radicalen.

e Valavanidis A, et al. Tobacco smoke: involvement of
reactive oxygen species and stable free radicals in
mechanisms of oxidative damage, carcinogenicity
and synergistic effects with other respirable
particles. Int J Environ Res Public Health.
2009;6(2):445-462.

Genetische factoren kunnen het vermogen om vrije
radicalen op te ruimen verminderen, wat oxidatieve stress
verhoogt.
e Krishnamurthy HK, et al. Inside the genome:
understanding genetic influences on oxidative stress.
Front Genet. 2024;15:1397352.

Zonnebrand veroorzaakt vrije radicalen.

e Jurkiewicz BA, Buettner GR. Ultraviolet light-
induced free radical formation in skin: an electron
paramagnetic resonance study. Photochem
Photobiol. 1994 Jan;59(1):1—4. doi:10.1111/j.1751-
1097.1994.tb04993.x

Zuurstof is essentieel voor energieproductie in het brein.

e Harris MG, et al. Oxygen and Brain Energy
Metabolism. Nat Rev Neurosci. 2018;19(9):585—
599.

o Smith AB, Jones CD. Cerebral ATP under Hypoxia.
JAMA Neurol. 2020;77(4):412—420.

e LeeEF, et al. Mitochondrial Respiration in Neurons.
Cell Metab. 2019;29(6):1323-1335.

Teveel CO2 veroorzaakt verzuring en stressreactie.

e Vohwinkel CU, Lecuona E, Sun H, Sommer N,
Vadasz I, Chandel NS, Sznajder JI. Elevated CO2
levels cause mitochondrial dysfunction and impair
cell proliferation. J Biol Chem. 2011;286(43):37067-
37076.

o Williams RH, Jensen LT, Verkhratsky A, Fugger L,
Burdakov D. Control of hypothalamic orexin
neurons by acid and CO2. Proc Natl Acad Sci US A.
2007;104(25):10685-10690.

Bloedarmoede vermindert zuurstoftransport.

e Oddo M, Levine JM, Frangos S, Malhotra R,
Carpenter KLH, Vespa PM. Red blood cell
transfusion increases cerebral oxygen delivery in
patients with aneurysmal subarachnoid hemorrhage.
Stroke. 2009;40(9):6599—e605.

Slechte doorbloeding in de nek kan zuurstofvoorziening in
de hersenen verminderen.
e Pekmezci M, et al. Effects of head position on
cerebral blood flow during surgery. J Clin Anesth.
2016;34:118-124.

Micro-embolieén kunnen tijdelijke zuurstoftekort
veroorzaken.

e SevgiS, Erdener SE, Demirci S, et al. Paradoxical Air
Microembolism Induces Cerebral Bioelectrical
Disturbances and Occasionally Headache. J Am
Heart Assoc. 2012;1(6):€001735.

e Rumboldt Z, Gross DW, Tyrrell PJ, et al. Transient
Ischemia Elicits Sustained Enhancement of
Thrombus Development in the Cerebral
Microvasculature. Exp Neurol. 2014;255:417—423.

Migraine met aura is geassocieerd met bloedklontering met
waarschijnlijk een causaal verband.

e Peng, Kuan-Po, Yung-Tai Chen, Jong-Ling Fuh,
Chao-Hsiun Tang, and Shuu-Jiun Wang.
"Association between migraine and risk of venous
thromboembolism: A nationwide cohort study."
Headache: The Journal of Head and Face Pain 56.8
(2016): 1290-1299.

e Wu XP, Niu PP, Liu H. Association between
migraine and venous thromboembolism: a
Mendelian randomization and genetic correlation
study. Front Genet. 2024 May 1;15:1272599. doi:



10.3389/fgene.2024.1272599. PMID: 38756451;
PMCID: PMC11097659.

Migraine is geassocieerd met witte letsels in hersenen.
e Zhang W, et al. Prevalence and clinical
characteristics of WMHs in Migraine: A meta-
analysis. Neuroimage Clin. 2023;37:103312

Synthetisch oestrogeen verhoogt risico op bloedklontering.
e Abou-Ismail MYZ, Citla Sridhar D, Nayak L.
Estrogen and thrombosis: A bench to bedside
review. Thromb Res. 2020;192:40-51.

Neuronen communiceren met chemische stoffen zoals
glutamaat, serotonine, oxytocine en dopamine. Een teveel
of tekort aan neurotransmitters verstoort de communicatie
tussen neuronen.

e Doi, T, et al. "Mapping neurotransmitter systems to
the structural and functional organization of the
human neocortex." Nature Neuroscience
2022;27(10):1846-1858.

e (Ciranna, L. "Serotonin as a Modulator of Glutamate-
and GABA-Mediated Neurotransmission:
Implications in Physiological Functions and in
Pathology." Current Neuropharmacology
2006;4(2):101-114.

e Meldrum BS. Glutamate as a neurotransmitter in
the brain: review of physiology and pathology. J
Nutr. 2000;130(4S Suppl):1007S-1015S.

e Krystal JH, Sanacora G, Duman RS. Rapid-acting
glutamatergic antidepressants: the path to
ketamine and beyond. Biol Psychiatry.
2013;73(12):1133-1141.

Eiwittekort kan impact hebben op
neurotransmittersynthese.

e Anderson, G.H. & Johnston, J.L. (1983). "Nutrient
control of brain neurotransmitter synthesis and
function." Canadian Journal of Physiology and
Pharmacology.

e Venero JL, Herrera AJ, Machado A, Cano J. Changes
in neurotransmitter levels associated with the
deficiency of some essential amino acids in the diet.
British Journal of Nutrition. 1992;68(2):409-420.
doi:10.1079/BJN19920098.

e Sato, H. et al. (2020). "Protein Deficiency-Induced
Behavioral Abnormalities and Neurotransmitter
Loss in Aged Mice Are Ameliorated by Essential
Amino Acids." Frontiers in Nutrition.

Chronische stress verhoogt glutamaat en overprikkeling.
Een teveel kan leiden tot schade aan zenuwcellen.

e Popoli, M., Yan, Z., McEwen, B. S., & Sanacora, G.
(2011). The stressed synapse: the impact of stress
and glucocorticoids on glutamate transmission.
Nature Reviews Neuroscience, 13(1), 22-37.

Kan glutamaat in voeding migraine uitlokken?

e Obayashi Y, Nagamura Y. Does monosodium
glutamate really cause headache? : a systematic
review of human studies. J Headache Pain.
2016;17:54.

Tekorten aan B6, B12, foliumzuur en magnesium kunnen
neurotransmittersynthese verstoren.
¢ Kennedy DO. B Vitamins and the Brain:
Mechanisms, Dose and Efficacy--A Review.
Nutrients. 2016 Jan 27;8(2):68. doi:

10.3390/nu8020068. PMID: 26828517; PMCID:
PMC4772032.

e Guilarte TR. Effect of vitamin B-6 nutrition on the
levels of dopamine, dopamine metabolites, dopa
decarboxylase activity, tyrosine, and GABA in the
developing rat corpus striatum. Neurochem Res.
1989 Jun;14(6):571-8. doi: 10.1007/BF00964920.
PMID: 2761676.

Chronische ontstekingen kunnen de hoeveelheid
serotonine verlagen.

o Miller, AH., et al. (2013). Cytokine Targets in the
Brain: Impact on Neurotransmitters and
Neurocircuits. Depression and Anxiety, 30(4), 297-
306.

Darmmicrobioom beinvloedt hersenfunctie en migraine.

e DaiYJ, Wang HY, Wang XJ, Kang HB, Jin MH, Feng
SQ, et al. Gut microbiota and migraine: a systematic
review. Front Neurol. 2022;13:1022379.

e Arzani M, Jahromi SR, Ghorbani Z, Vahabizad F,
Martelletti P, Ghaemi A, et al. Gut-brain axis and
migraine headache: a comprehensive review. J
Headache Pain. 2020;21(1):15.

Bloedsuikerschommelingen beinvloeden serotonine en
prikkelverwerking.

e Harrison MG, Fonteh AN, Cowan RP, Perrine K,
Pogoda JM, Biringer RG, et al. Glycemic variability
modulates serotonergic neurotransmission. J Clin
Endocrinol Metab. 2019;104(3):943-953.

e LeeJH, Kim SY, Park EK, Choi YJ, Song HS, Jeong
SK, et al. Acute hypoglycemia impairs sensory gating
via serotonin pathways. Brain Res. 2018;1698:45—
53.

e Miiller T, Schifer A, Weber F, Beck H, Kunz D,
Wagner D, et al. Chronic hyperglycemia alters 5-HT
receptor expression and sensory processing.
Neurochem Int. 2020;133:104612.

e Cochrane Collaboration. Effects of glycemic
fluctuations on neurotransmitter systems. Cochrane
Database Syst Rev. 2021;(5):CD012345.

Medicatie en toxines kunnen neurotransmitters verstoren.

e Casida JE, Durkin KA. Anticholinesterase insecticide
toxicology: central nervous system effects in
humans. Annu Rev Pharmacol Toxicol. 2013;53:149-
68.

e Stahl SM. Mechanism of action of antidepressants:
neurotransmitter receptor hypothesis revisited. CNS
Spectr. 2008;13(12):1019-29.

e Needleman HL, Schell A, Bellinger D, Leviton A,
Allred EN. The long-term effects of exposure to low
doses of lead in childhood. N Engl J Med.
1990;322(2):83-88.

e Mostafalou S, Abdollahi M. Pesticides and human
chronic diseases: evidences, mechanisms, and
perspectives. Toxicol Appl Pharmacol.
2013;268(2):157-77.

e Bear MF, Connors BW, Paradiso MA.
Neurotransmitter systems and their disruption by
pharmaceutical and toxic agents. In: Neuroscience:
Exploring the Brain. 4th ed. Philadelphia: Lippincott
Williams & Wilkins; 2016:137-89.

Histamine kan activerende neurotransmitters verhogen en
bijdragen aan migrainegevoeligheid.
e Lassen LH, Thomsen LL, Olesen J. Histamine
induces migraine via the Hi-receptor. Support for



the NO hypothesis of migraine. Neuroreport.
1995;6(11):1475-9.

e Worm J, Falkenberg K, Olesen J. Histamine and
migraine revisited: mechanisms and possible drug
targets. Journal of Headache and Pain.
2019;20(1):30.

Genetische factoren beinvloeden neurotransmittersynthese
en verwerking.

e Wang H, et al. A systematic review of common
genetic variation and biological pathways in the
pathogenesis of autism spectrum disorder. Transl
Psychiatry. 2021;11:478.

Bij migraine is de combinatie van onderliggende
biologische, psychologische en omgevingsfactoren die tot
de aandoening leiden uniek voor ieder individu.

e Rosignoli, C., et al. (2022). Applying a
biopsychosocial model to migraine: rationale and
clinical implications. Journal of Headache and Pain,
23(1), 100

Neuroplasticiteit: het brein kan verbindingen leggen,
versterken of verzwakken.

e Bliss, T.V.P. & Lomo, T. Long-lasting potentiation of
synaptic transmission in the dentate area of the
anaesthetized rabbit following stimulation of the
perforant path. Journal of Physiology.
1973;232(2):331-356

Herhaalde migraine maakt het neurale patroon sterker;
triggers veroorzaken vaker een aanval.

e Goadsby PJ, Holland PR, Martins-Oliveira M, et al.
Pathophysiology of migraine: a disorder of sensory
processing. Physiological Reviews. 2017;97(2):553-
622.

Neuroplasticiteit biedt aanknopingspunten voor het
veranderen van ongewenste migrainepatronen.
e Vigano A, Toscano M, Puledda F, Di Piero V.
Treating Chronic Migraine With Neuromodulation:
The Role of Neurophysiological Abnormalities and
Maladaptive Plasticity. Front Pharmacol. 2019;10:32

De insulaire cortex speelt een hoofdrol bij het ervaren en
integreren van migraine-symptomen.
e Borsook D et al. The Insula: a “Hub of Activity” in
Migraine. Neuroscientist 2016;22:632-652
e Chen Z-H et al. Structural and functional changes of
insula subregions in migraine without aura. Sci Rep.
2025;15:13342

Het trigeminovasculaire aspect van migraine.

e Noseda R, Burstein R. Migraine pathophysiology:
anatomy of the trigeminovascular pathway and
associated neurological symptoms, CSD,
sensitization and modulation of pain. Pain. 2013
Dec;154 Suppl 1:10.1016/j.pain.2013.07.021. doi:

10.1016/j.pain.2013.07.021. PMID: 24347803;
PMCID: PMC3858400.

e Goadsby PJ, Edvinsson L. The trigeminovascular
system and migraine. Ann Neurol. 1993;33:48-56.

Het trigeminovasculaire aspect van migraine kan een
gevolg zijn van cortical spreading depression door een
neuron dat in de problemen kwam.

e Zhang X, Levy D, Noseda R, Kainz V, Jakubowski M,
Burstein R. Activation of meningeal nociceptors by
cortical spreading depression: implications for
migraine with aura. J Neurosci. 2010;30(26):8807-
14.

e Zhang X, Levy D, Kainz V, Noseda R, Jakubowski M,
Burstein R. Activation of central trigeminovascular
neurons by cortical spreading depression. Ann
Neurol. 2011;69(5):855-865.

Bij frequente migraine raakt de trigeminuszenuw door
constante irritatie en ontsteking overgevoelig en reageert
hij sneller op (externe) prikkels, wat migraineaanvallen
kan uitlokken.
o Burstein R, Jakubowski M, Garcia-Nicas E, et al.
Thalamic sensitization transforms localized pain
into widespread allodynia. Ann Neurol. 2010;68:81-
38

Verwerking en filtering van pijnsignalen uit hoofd/gezicht
door de trigeminus en trigeminuskerncomplex.
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