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BACKGROUND & AIMS
Trigeminal Neuralgia (TN) is a chronic neuropathic pain disorder characterized by paroxysmal episodes of facial pain in the distribution of the fifth
cranial nerve. First-line treatment is pharmacological, while Gamma Knife radiosurgery (GKRS) becomes an option if medications fail. This study
aimed to investigate facial mimicry alterations and the potential for recovery through a virtual reality (VR) rehabilitation.

METHODS

Thirteen TN patients and 29 controls age- and sex-matched underwent
facial mimicry assessment. TN patients were evaluated at baseline (pre-
GKRS) and 3-months post-GKRS, while controls were assessed only at
baseline. Seven TN patients (TN-VR) also underwent VR-based facial
mimic rehabilitation between the two timepoints. Fourteen photographs
were taken during specific facial actions, and images were processed
using two specific software to extract 40 facial metrics by applying 70
virtual face markers [Fig. 1]. Metrics were compared across timepoints
and between rest and action positions. Comparisons were conducted
between TN patients and controls, between the pain side and the no-pain
side with controls, and between TN patients at baseline and follow-up.
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RESULTS

At baseline, significant differences in facial expressions were observed between all TN patients and controls during eyebrow furrowing [Fig 2], lip
protrusion[Fig 3], and smiling[Fig 4]. No significant differences were found between the TN pain side and the no-pain side in TN patients; however,
both sides differed significantly from controls in eyebrow furrowing and smiling [Fig 5]. Finally, longitudinal analysis revealed a significant

improvement in eyebrow elevation at follow-up in TN patients [Fig 6], although no differences were observed between the VR and non-VR groups.
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Fig 3. Decrease in convergence of the lip corners during forward lip protrusion. B N
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Fig 5. Pain side and no-pain side comparison. Facial mimicry alterations appear to
involve the entire face, not just the painful side. Abbreviations: HC=Healthy Controls;
TN=Trigeminal Neuralgia.
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Fig 4. Reduction in smile width and decrease in dental exposure during smiling Fig 6. Significant improvement in eyebrow elevation, particularly among individuals
showing teeth. Abbreviations: HC=Healthy Controls; TN=Trigeminal Neuralgia. who  underwent  rehabilitation.. ~ Abbreviations:  TN=Trigeminal ~ Neuralgia;
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Results suggested TN patient exhibited reduced movement in different facial muscles compared to controls, and that limitations affect significantly
both pain and no-pain side. Longitudinal results highlighted that both pain and no pain sides show improvements, with more notable changes in the no
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