
CHRONIC CORNEAL 

ULCERS
Pr Marc Muraine
Dr Julie Gueudry 
Ophthalmology department
University Hospital Charles Nicolle
Rouen, France

Pr Bernard Duchesne
Ophthalmology department
University Hospital
Liège, Belgique

Dr François Majo
MD, PhD, Privat Docent
Ophthalmic Hospital Jules-Gonin
Lausanne University
Lausanne, Suisse

Brochure_Ulceres chronique cornee_Int A4_ANGLAIS_07-2016.indd   3 05/08/2016   14:00



12

TABLE OF CONTENT 

Preface
Foreword
Thanks

PART 1: CORNEAL EPITHELIAL RENEWAL  
AND HEALING . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .15

The cornea and its epithelium  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16

Corneal epithelial renewal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20

Pathological renewal of the corneal epithelium  . . . . . . . . . . . . . . . . . . . . . . . . . 24

Usual healing of corneal ulceration  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 26

Chronic corneal ulceration: definition  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 28

Complications of ulcers  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 32

PART 2: DIAGNOSTIC AND THERAPEUTIC  
APPROACH  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .37

Diagnostic approach introduction  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 38

Rule out an infection!   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40

Diagnostic approach  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 44

Testing corneal sensitivity and suspecting  

neurotrophic keratitis  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 46

Neurotrophic keratitis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 48

Neurotrophic keratitis classification  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 48

Neurotrophic keratitis aetiologies . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 52

Neurotrophic keratitis treatment  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 62 

Brochure_Ulceres chronique cornee_Int A4_ANGLAIS_07-2016.indd   12 05/08/2016   14:00



1313

Peripheral ulcer with unaltered corneal sensitivity  . . . . . . . . . . . . . . . . . . . . . 84
Catarrhal infiltrates and phlyctenular keratitis  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 86

Autoimmune marginal ulcers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 96

Superior limbic keratoconjunctivitis  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 106

Central and/or peripheral ulcers with unaltered sensitivity  . . . . . . 108
Eyelids malpositions  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 110

Toxic keratitis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 114

Other limbal stem cells deficiencies (page 134)

Central or paracentral ulcers with unaltered sensitivity . . . . . . . . . . . . . 116
Vernal keratoconjunctivitis  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 118

Atopic keratoconjunctivitis  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 120

Rosacea (central involvement)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 122

Keratolysis and rheumatoid arthritis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 126

Cicatrising conjunctivitis  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 128

Other limbal stem cell deficiencies  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 134

Dry eye disease  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 138

Thygeson’s superficial punctate keratitis  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 142

Management of peripheral or central ulcers with  

unaltered corneal sensitivity  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 144

CONCLUSION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .146

Brochure_Ulceres chronique cornee_Int A4_ANGLAIS_07-2016.indd   13 05/08/2016   14:00



1 
CORNEAL EPITHELIAL RENEWAL 

AND HEALING
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•  The cornea is the avascular and transparent structure, embedded 
like a window in the front of the eyeball. The cornea consists from 
front to back of a stratified, non-keratinised epithelium, which rests 
on the Bowman’s layer of the anterior stroma by means of a basal 
membrane. Then follows a collagen-rich stroma representing 90% 
of the total thickness, then, the Descemet’s membrane, which is the 
basal membrane of the endothelium, a mono-cellular layer.

•  The adjacent conjunctival epithelium is vascularised. The conjunctival 
epithelium is stratified and nonkeratinized. It contains goblet 
cells which secrete mucins. The epithelium of the cornea and the 
conjunctiva are separated by the limbal epithelium.

•  Anatomically, the ocular surface includes the corneal and conjunctival 
epithelia together with the tear film. A disorder of any single 
anatomical component of the ocular surface is capable of altering 
other components. 

THE CORNEA AND ITS EPITHELIUM

Brochure_Ulceres chronique cornee_Int A4_ANGLAIS_07-2016.indd   16 05/08/2016   14:00



1717

The cornea and the ocular surface. 
The “ocular surface” entity includes the corneal epithelium and the conjunctival epithelium, separated 
by the corneo-conjunctival limbus, and the tear film.
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The corneal epithelium. 
This is a stratified squamous epithelium 50 µm thick. It comprises 5 to 7 cell layers and rests by means 
of a basal membrane on Bowman’s layer. The underlying stroma is also visible in this histological 
section. (haematoxylin-eosin, X100).

The corneoscleral limbus.
Here the epithelium thickens and has 10-12 layers. It is possible to observe the vascularisation present 
in the region of the limbus while it is absent at the peripheral corneal stroma (haematoxylin-eosin, 
X100).

THE CORNEA AND ITS EPITHELIUM
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Images of normal cornea using Spectral Domain OCT and Swept Source OCT. 
The main layers of the cornea are visible, from the tear film to the endothelium. 
From top to bottom: 
• Cirrus OCT®, Carl Zeiss Meditec, Dublin, USA
• Triton OCT®, Topcon, Tokyo, Japan
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