
Corneal Epithelial 
Regeneration: From Limbal 

Stem Cell Transplant to 
Descemet’s Membrane

Transplant - KKESH Experience
Muhammad A Ahad, MRCOphth, FRCS, PhD

Senior Academic Consultant & Head of Anterior Segment 
Division

King Khaled Eye Specialist Hospital, Riyadh



No financial interests related to this talk

Disclosure



Causes of Poor epithelial regeneration

• Limbal stem cell deficiency

• Neurotrophic
• Diabetes/Viral/Dry eyes/ Nerve damage/ PKP

• Defective epithelial adhesion
• RCEs/dystrophies /drops/ Bullous keratopathy /Vitamin A deficiency  

• Inflammation
• Microbial/ viral keratitis 

• Mechanical/Physical
• Entropion/ PKP



• Alkali-induced chemical injury

• Congenital/ Aniridia

• OCP/SJS 

• multiple surgeries

• Preservatives in drops*

• Vernal keratoconjunctivitis

• Infections

Causes of LSCD

 Invest Ophthalmol Vis Sci2013 Sep 24;54(9):6314-25
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Management

• Control the inflammation

• Fix the lids and Fornices



LSCD Surgical Options

• Conjunctival Limbal Autograft 1989

• Kerato-limbal Allograft 1997

• CLET: 2004

• SLET: 2012

• Holoclar: 2015 (commercial)

• CALEC : 2019 (xeno free)/ USA



26 years old with 12 months history of chemical injury

VA 20/400





1 week Post Op
2m post Op

VA 20/50



32 with LSCD due to VKC (h/o shield ulcers as well)





What if there is Partial LSCD 

• Superficial Keratectomy with AMT

• Sequential Sectoral Conjunctival Epitheliectomy (SSCE)

• Decellularized Descemet’s Membrane transplant



BrightMEM® : Decellularized Descemet’s 
Membrane 

 Decellularized Descemet’s membrane (DM) 

 Retains native DM ultrastructure free of cellular antigens. 

 (no immunogenic response)

 Acts as a scaffold for limbal epithelial cell migration and proliferation.

Bright Star Therapeutics



Theory

• When LSC leaves the niche they lose their stem cell ability and just 
divide into mature epithelial cells

• Anterior side of Descemet’s membrane, contains proteins 

• Same proteins that are found in the limbal niche but not found in the 
central cornea so this DM can act like a limbal niche, ideally keeping 
stem cells alive long term in the center. 















Insulin Eye drops

• Promotes Epithelial migration

• Indicated for PED due to
• NK

• LSCD

• Multiple Concentration



Insulin Eye dropsEye drops Preparations Insulin Insulin

Concentration 25 IU/ml 1 IU/ml

Source: Injection Injection

Solvent base Normal Saline Propylene Glycol

Preservatives? No No

Expiry 4 days 30 days

Shelf life once prepared 4 days 30 days

storage Refrigerated Refrigerated

Moreker MR, Insulin eye drops for neurotrophic keratitis. Indian J Ophthalmol. 2023 Jul;71(7):2911-2912. doi: 10.4103/IJO.IJO_872_23.

Bastion, M. L.,  "Topical insulin for healing of diabetic epithelial defects?: A retrospective review of corneal debridement during vitreoretinal surgery in Malaysian patients." Med J Malaysia 68.3 (2013): 

209



Insulin drops

• Good Response post Keratoplasty (LKP/PKP)

• Modest response in simple PED

• Modest response in established NK

• Good response post multiple surgeries (combination of NK/LSCD)



Better response in LSCD



In Summary

• SLET appears very effective procedure in cases of total LSCD 
particularly due to chemical injury

• In cases of partial/less than total LSCD, BrightMEM has shown 
promising results

• Insulin eye drops can be used as an adjunct in promoting healing



THANK YOU
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