[bookmark: X0ce3e1ebdafb6eb8915bde6356a93a20397dbf0]Hypothesised Mechanism: Trauma, Vaccine Response, and Chronic Pain Above Right Eye

[bookmark: Xda2c06381d7fc1972c8e3ea01547d49f380bf83]1. Pre-existing Vulnerability: Trauma and Glial Priming
· Two severe miscarriages created an extended state of psychological and physiological trauma.
· Chronic activation of the HPA axis (cortisol, adrenaline) led to prolonged microglial and astrocyte activation.
· This established a sensitised neural environment: glial cells in the CNS were primed to overreact to subsequent immune or emotional stressors.

[bookmark: X9493936cea7c58773664f6f36b8b274c9d63124]2. Immune Activation: COVID-19 Vaccination During Pregnancy
· The Pfizer mRNA vaccine stimulated an expected systemic immune response (cytokine release, antigen presentation).
· In an already hypervigilant system, this immune activation may have been amplified.
· The interaction between vaccine-induced cytokines and primed glial cells may have intensified neuroinflammatory signalling.
· Potential blood-brain barrier permeability changes could have allowed temporary immune cross-talk within trigeminal and brainstem pathways.

[bookmark: localisation-trigeminal-sensitisation]3. Localisation: Trigeminal Sensitisation
· The pain above the right eye corresponds to the ophthalmic branch of the trigeminal nerve (V1), especially the supraorbital nerve.
· Microglial activation within the trigeminal nucleus caudalis could maintain central sensitisation, leading to ongoing supraorbital or retro-orbital pain.
· Recurrent activation of this circuit by stress, fatigue, or emotional triggers perpetuates the pain cycle.

[bookmark: maintenance-factors]4. Maintenance Factors
· Stress and Sleep Loss: Elevate cytokines (IL-6, TNF-α) and cortisol, reactivating glial cells.
· Autonomic Dysregulation: Reduced vagal tone and sympathetic dominance sustain low-grade neuroinflammation.
· Emotional Memory: Limbic structures (amygdala, hippocampus) reinforce vigilance and pain perception through conditioned neural loops.

[bookmark: clinical-implications]5. Clinical Implications
· The persistence of pain for four years suggests glial priming and neuroimmune sensitisation.
· Interventions might include:
· Neurological review (rule out supraorbital neuralgia, vascular origin)
· Autonomic recalibration (breathwork, vagal stimulation, biofeedback)
· Anti-inflammatory modulation (omega-3s, curcumin, magnesium, diet)
· Neuroplasticity and trauma processing (somatic work, limbic retraining, psychotherapy)
· Sleep and circadian repair to downregulate microglial reactivity
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Summary Model
Trauma → HPA Dysregulation → Glial Priming → Vaccine-Induced Immune Surge
      ↓                                 ↓
 Autonomic Instability ← Neuroinflammation ← Cytokine Amplification
      ↓
 Trigeminal Sensitisation → Persistent Pain Above Right Eye (4 years)
This model integrates psychoneuroimmunology and neuroinflammatory mechanisms to explain chronic localised pain following vaccination in the context of prior trauma and ongoing stress dysregulation.
