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Early Neural Regeneration after Pancreas Transplantation Detected by Corneal Confocal Microscopy: A Pilot Study
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Background: The most effective treatment for insulin-dependent diabetes mellitus currently is whole organ pancreas transplantation (PTx). PTx with sustained euglycemia has been shown to ameliorate secondary complications including retinopathy, nephropathy and neuropathy. Nerve conduction studies (NCS) and quantitative sensory testing (QST) have been used to evaluate neuropathy but are insensitive tests and do not test small neural fibres which may be earliest to regenerate. Corneal confocal microscopy is a rapid, non invasive in vivo clinical examination technique which defines the extent of corneal nerve damage and repair which acts as a surrogate measure of somatic neuropathy in diabetic patients. Methods: 20 pancreas transplant recipients were recruited since January 2004(M: F-11:9, median age- 42years). A baseline corneal scan was done within one month of transplantation .Repeat scans were done at 6monthly intervals in 7 patients with normal functioning grafts and the study continues. Nerve fibre density (NFD), nerve fibre length (NFL), nerve branch density (NBD), nerve fibre tortuoisity (NFT), corneal sensitivity with non contact corneal aesthesiometer (NCCA) and Cochet-Bonnett aesthesiometer (C-BA) are the parameters assessed. Results Corneal NFD (13.41 ± 8.88 patient v control 51.95 ±10.27, p =0.000), NBD (3.70 ± 6.35 v 28.93 ± 14.31), NFL (2.19 ± 1.18 v 9.12 ± 6, P=0.001), NFT (15.14 ± 3.07 v 24.38 ±10.50, p=0.026) were significantly reduced in diabetic patients prior to transplantation. 7 patients underwent a repeat scan 6-12 months after transplantation. There was an improvement in NFD (18.50 ± 4.00 v first scan 7.74 ± 7.26), NBD (3.08 ± 5.34 v 1.98 ± 3.38), NFL (4.23 ± 2.30 v 1.79 ± 1.25) and NFT (11.86 ± 1.40 v 15.34 ± 2.63). Corneal sensitivity improved significantly in the second scan after 6 months. The study continues to rescan the rest of trial. 
Conclusion The early phase of this study shows that neural regeneration starts within 6-12 months of Pancreas transplantation and corneal confocal microscopy is a novel non-invasive technique to assess corneal nerve damage and repair of small nerve fibres. 
