
Corneal Confocal Microscopy Detects Small-Fiber Neuropathy In Burning Mouth Syndrome.

Summary 
Primary burning mouth syndrome (BMS) is a painful burning sensation affecting the oral mucosa. Evidence indicates that BMS patients may suffer from small fiber neuropathy. Hitherto, tongue/mucosal biopsy has been the only method to detect objective small nerve fibre changes. However, the new technique of corneal confocal microscopy (CCM) has detected and quantified these changes non-invasively in other conditions.  
The aim of this study was to investigate if corneal confocal microscopy can detect the presence of small fibre neuropathy in burning mouth syndrome patients versus healthy controls.

Methods/design
This was a cross-sectional observational study. Participants were screened for secondary causes of BMS and other neuropathic conditions prior to inclusion. The primary outcome markers were morphometric measures obtained from CCM of the corneal sub-basal nerve plexus. One-way analysis of variance (ANOVA) was used to test the differences between means. 

Results
17 BMS patients were recruited from two UK Dental Hospitals and compared with 14 healthy age matched control subjects. Average age in years 61.7±6.5  for BMS subjects versus for Controls 59.3±8.68. Both corneal nerve fibre density and corneal nerve fibre length were significantly lower in the BMS subjects than controls 29.27±6.22 versus 36.19±5.9 and 21.06±4.77 versus 25.39±3.91 (p=0.007) respectively. Corneal nerve fibre tortuosity and branch density were not significantly different.

Discussion
These findings suggest further evidence for the presence of small fibre neuropathy in BMS. Additionally, the technique of corneal confocal microscopy has been shown in other conditions to predict severity of disease and demonstrate improvement in small fibre neuropathy following treatment. Further study of this non-invasive technique in BMS may be useful to stratify subjects in terms of severity, subtype or treatment response. 

[1-8]


[1]	Lauria G, Majorana A, Borgna M, Lombardi R, Penza P, Padovani A, Sapelli P. Trigeminal small-fiber sensory neuropathy causes burning mouth syndrome. Pain 2005;115:332–337. doi:10.1016/j.pain.2005.03.028.
[2]	Puhakka A, Forssell H, Soinila S, Virtanen A, Röyttä M, Laine M, Tenovuo O, Teerijoki-Oksa T, Jaaskelainen SK. Peripheral nervous system involvement in primary burning mouth syndrome--results of a pilot study. Oral Dis 2016;22:338–344.
 [4]	Tavakoli M, Marshall A, Banka S, Petropoulos IN, Fadavi H, Kingston H, Malik RA. Corneal confocal microscopy detects small-fiber neuropathy in Charcot-Marie-Tooth disease type 1A patients. Muscle Nerve 2012;46:698–704.
[5]	Tavakoli M, Marshall A, Pitceathly R, Fadavi H, Gow D, Roberts ME, Efron N, Boulton AJ, Malik RA. Corneal confocal microscopy: A novel means to detect nerve fibre damage in idiopathic small fibre neuropathy. Experimental Neurology 2010;223:245–250.

[7]	Tavakoli M, Quattrini C, Abbott C, Kallinikos P, Marshall A, Finnigan J, Morgan P, Efron N, Boulton AJM, Malik RA. Corneal Confocal Microscopy: A novel noninvasive test to diagnose and stratify the severity of human diabetic neuropathy. Diabetes Care 2010;33:1792–1797.
[8]	Yilmaz Z, Renton T, Yiangou Y, Zakrzewska J, Chessell IP, Bountra C, Anand P. Burning mouth syndrome as a trigeminal small fibre neuropathy: Increased heat and capsaicin receptor TRPV1 in nerve fibres correlates with pain score. Journal of Clinical Neuroscience 2007;14:864–871. doi:10.1016/j.jocn.2006.09.002.

Lauria G, Majorana A, Borgna M, et al
Puhakka A, Forssell H, Soinila S, et al
Tavakoli M, Marshall A, Banka S, et al
Tavakoli M, Marshall A, Pitceathly R, et al
Tavakoli M, Quattrini C, Abbott C, et al
[bookmark: _GoBack] Yilmaz Z, Renton T, Yiangou Y, et al

J T TN —
Buring ool e

B Loy e o) st
e ey e g oo P

e NCUA i i ok OB .

TS s sttt US Ot s s s
ey s e i o e 1
s s o 5516 B o v
o e w0
e et 7 B s 3 2 e 37 e

T ey Core e ey

i ot s s ety on
e e ey Ry o s ey
i v sy, e vt .

) G M s M s . e A el
g ey e Lt g

1 Ml et o Ve At i T,




