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AIDS Acquired Immune Deficiency Syndrome

AK Acanthamoeba Keratitis

AKC Atopic Keratoconjunctivitis

AM Amniotic Membrane

AMT Amniotic Membrane Transplantation

ANA Antinuclear Antibody

bFGF Basic Fibroblast Growth Factor

BHI Brain-Heart Infusion

BM Basement Membrane

BMP Bone Morphogenic Protein

cAMP Cyclic-Adenosine Monophosphate

CL Contact Lens

CsA Ciclosporin A

CTG Connective Tissue Growth Factor

DALK Deep Anterior Lamellar Keratoplasty

DLC Differential Leucocytic Count

DNA Deoxyribonucleic Acid

DSEK Descemet Stripping Endothelial Keratoplasty

EDTA Ethylene Di-amine Tetra-acetic Acid

EGF Epidermal Growth Factor
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EGFR Epidermal Growth Factor Receptor

EMMPRIN Extracellular Matrix Metalloproteinase Inducer

ESR Erythrocyte Segmentation Rate

FDA Food and Drug Administration

FGF Fibroblast Growth Factor

FGF Fibroblast Growth Factor

FGLM Four amino acid sequence from C terminal of substance P

FN Fibronectine

Hb Hemoglobin

HGF Hepatocyte Growth Factor

HIV Human Immuno-Deficiency Virus

HSK Herpetic Stromal Keratitis

HSV Herpes Simplex Viruses

IFN-gamma Interferon Gamma

IGF Insulin like Growth Factor

IL Interleukin

IV Intravenous

KCS Kerato-Conjunctivitis Sicca

KGF Keratocyte Growth Factor

KLAL Kerato-Limbal Allograft Transplantation

KOH Pottasium Hydoxide



III

LASIK Laser In Situ Keratomileusis

Lr-CLAL Living-related Conjunctival Limbal Allograft

LSCD Limbal Stem Cell Degeneration

MBP Mannose Binding Protein

MMP Matrix Metalloproteineases

nCL Non-Contact Lens

NGF Nerve Growth Factor

NT Neurotrophins

PAF Platelet-Activating Factor

PAS Periodic Acid Schiff

PCR Polymerase Chain Reaction

PDGF Platelet Derived Growth Factor

PEK Punctate Epithelial Keratopathy

PKP Penetrating Keratoplasty

PLGF Phospholipid Growth Factor

PMN Poly-Morphonuclear Leucocytes

PPARgamma Peroxisome Proliferator-Activated Receptor-Gamma

PUK Peripheral Ulcerative Keratitis

RA Rheumatoid arthritis

RAST Radio-Immuno-Allergo-Sorption Testing

RNA Ribonucleic Acid
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SIMP Synthetic Inhibitors of Mammalian Metalloproteinase

SLE Systemic Lupus Erythromatosis

SOD Superoxide Dismutase

SOF Superior Orbital Fissure

TA cells Transient Amplifying cells

tCSA Topical Ciclosporin A

TGF-beta Transforming Growth Factor-Beta

TIMP Tissue Inhibitors of Metalloproteinases

TLC Total Leucocytic Count

TNF Tumor Necrosis Factor

tPA Tissue Plasminogen Activator

uPA Urokinase Plasminogen Activator

VEGF Vascular Endothelial Growth Factor

VKC Vernal Kerato-Conjunctivitis

VZV Varicella-Zoster Virus
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Introduction

Aim of the work

Pathophysiology of Corneal Ulcer ١

Infectious Corneal Ulcers

 Bacterial Keratitis

 Fungal Keratitis

 Viral Keratitis

 Acanthameba Keratitis

١٩
١٩

٢٧

٣٦

٤٩

Sterile Corneal Ulcers

Local, Non Immune-mediated

 Exposure Keratopathy

 Neurotrophic Ulcer

 Acne Rosacea
 Athermatous corneal ulcer

Local, Immune-mediated
 Vernal conjunctivitis

٥٤

٥٥

٥٧

٦٠

٦٣

٦٤
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 Mooren’s ulcer
 Staphylococcal marginal ulcer

Systemic, Non Immune-mediated
 Keratomalacia

Systemic, Immune-mediated
 Rheumatoid arthritis
 Atopic keratoconjunctivitis

٦٧

٦٩

٧٢

٧٤
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Medical Methods in treatment of corneal
ulcers

 Specific Diagnosis of Corneal Ulcers

 Antibiotics

 Antivirals

 Anti-Fungal

 Anti-Acanthamoeba / Cycloplegics

 Anti-glaucoma Drugs/Anti-collagenases

 Anti-inflammatory Therapy

 Steroid-sparing Agents/Optimizing
Epithelial Healing

 Promoting of Corneal Healing

٨٠
٨٠

٨٣

٨٤

٨٦

٨٧

٨٨

٨٩

٩٠
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Surgical Methods in treatment of corneal
ulcers

١٠٢
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 Corneal Debridement/Superficial
Keratectomy

 Corneal Gluing

 Tarsorrhaphy

 Corneal Patch Graft

 Amniotic Membrane Transplantation

 Conjunctival flaps

 Therapeutic Keratoplasty

١٠٢

١٠٣

١٠٤

١٠٨

١١٠

١١٥

١١٨

Summary ١٢٨
Reference ١٣٢
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Figure ١: Pathology of corneal ulcer ٣
Figure ٢: Lamellopodia and fine fillopodia over the
basement membrane

٥

Figure ٣: Limbal stem cells Replication ٦
Figure ٤: Epithelial facet. ٧
Figure ٥: Deep stromal defect ٨
Figure ٦: Histopathology demonstrates epithelial and
stromal defects

٩

Figure ٧: Small corneal ulcer had destroyed the stroma and
had ruptured Descemet’s membrane. Bowman’s layer is
absent.

١٠

Figure ٨: Migrating corneal endothelium ١١
Figure ٩: Ulcer due to Staphylococcus with intrastromal
abscess

٢٣

Figure ١٠: Pneumococcal bacterial ulcer ٢٤
Figure ١١: Pseudomonas infection of the cornea, with
liquefying necrosis, advanced central thinning, and
hypopyon formation.

٢٤

Figure ١٢: Inclusion bodies of Chlamydia by Giemsa stain ٢٥
Figure ١٣: Growth of non-hemolytic Streptococcus
pneumoniae on a chocolate agar plate. Pearly-white
colonies of Staphylococcus aureus in C streaks on a blood
agar plate from a corneal ulcer

٢٦

Figure ١٤ (A)Fungal keratitis with Fusarium solani (B)
Fungal keratitis due to Candida

٣١

Figure١٥: Endothelial plaque with perforation ٣١
Figure١٦: Gram’s stain of scraping from Fusarium
corneal ulcer demonstrating branching fungal hyphae

٣٢

Figure ١٧: Curvularia keratitis showing brown ٣٤
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pigmentation (1) in the corneal infiltrate (top), culture
(middle), and slide preparation (bottom).

Figure ١٨: Endogenous HSV recurrences with intra-axonal
transport of HSV particles from ganglion cells

٣٧

Figure ١٩ Dendritic keratitis ٤٠
Figure ٢٠: Herpetic marginal keratitis ٤١
Figure ٢١: Large  geographic  HSV  keratitis  as  a
complication  of steroid-monotherapy  of  interstitial  HSV
keratitis

٤١

Figure ٢٢: Neurotrophic ulcer. This lesion has a round or
oval shape

٤٢

Figure ٢٣: Necrotizing keratitis. ٤٢
Figure٢٤: Immune stromal keratitis. Acute, severe stromal
inflammation and neovascularization in a patient with a
history of previous HSV epithelial keratitis.

٤٣

figure ٢٥: Acute HSV endotheliitis ٤٤
Figure٢٦: Peripheral corneal epithelial pseudodendrites in
a patient with a history of herpes zoster ophthalmicus

٤٧

Figure ٢٧: Ulcerating interstitial zoster keratitis
progressing to perforation (Sundmacher, ٢٠٠٩)  (B) Zoster
endotheliitis and interstitial keratitis

٤٧

Figure٢٨: Acanthamoeba keratitis. In advancedcases a ring
infiltrate can develop

٥١

Figure ٢٩: Acanthamoeba keratitis: stromal lysis and
perforation

٥١

Figure ٣٠: Gram stain sclerosing Acanthamoeba cysts ٥٣
Figure ٣١: Confocal microscopy of Acanthamoeba
keratitis.

٥٣

Figure٣٢: Lagophthalmic keratitis ٥٦
Figure ٣٣: Exposure keratopathy. Stromal melting ٥٧
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Figure ٣٤: Neurotrophic keratitis in patient with facial
palsy

٥٨

Figure ٣٥: Neurotrophic keratitis ٥٩
Figure ٣٦: Rosacea keratitis ٦١
Figure ٣٧: Athermatous ulcer ٦٣
Figure ٣٨: Shield ulcer in VKC ٦٥
Figure ٣٩: Ring-shaped corneal opacity after healed shield
ulcer

٦٥

Figure ٤٠: Mooren’s ulcer. Peripheral corneal ulceration,
inflammation, and corneal destruction

٦٨

Figure ٤١: Advanced Mooren's ulcer characterized by
gross destruction of cornea, leaving behind a central island
of tissue

٦٩

Figure ٤٢: Staphylococcal marginal infiltrate seen in the
superior cornea

٧٠

Figure ٤٣: Peripheral ulcerative keratitis due to
Staphylococci

٧١

Figure ٤٤: Severe keratoconjunctivitis sicca in a patient
with RA

٧٥

Figure ٤٥: Peripheral corneal thinning in a patient who has
rheumatoid arthritis

٧٦

Figure ٤٦: Paracentral keratolysis in a patient with RA ٧٧
Figure ٤٧: Atopic disease ٧٩
Figure ٤٨: Cyanoacrylate glue Application ١٠

٤
Figure ٤٩: CyanoArcylate glue of Infective Keratitis (A)
Keratitis with descmatocele, (B) Post-acrylate glue

١٠
٥

Figure٥٠:(A)Fungal keratitits(B)After superglue tarsorrhap
hy

١٠
٨

Figure ٥١: Peripheral patch graft for post chemical corneal ١٠
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melt ٩
Figure ٥٢: Hematoxylin–eosin staining of a specimen of
amniotic membrane

١١
٠

Figure ٥٣: B-haematoxylin and Eosin staining of the
amniotic membrane

١١
٢

Figure ٥٤: (A) Neurotrophic corneal ulcer not responsive
to medical treatment. Surgical clean-up of the ulcer bed and
border, and amniotic membrane graft and patch. (B) Four
months after surgery

١١
٤

Figure ٥٥: Chronic non-healing ulcer in a patient with
previous penetrating keratoplasty. (B) Appearance
following a total conjunctival flap. (C) Six months
postoperatively

١١
٧

Figure ٥٦: Partial Conjunctival Flap ١١
٧

Figure ٥٧: Therapeutic keratoplasty for bacterial infection.
(A) Pseudomonas aeruginosa corneal ulcer with perforation.
(B) A ١٢-mm therapeutic corneal transplant.

١٢
٢

Figure ٥٨: Therapeutic keratoplasty for fungal keratitis.
(A) Fusarium corneal ulceration with hypopyon progressing
despite ١٠ days of aggressive antifungal therapy (B)
Recurrent fungal ulceration in therapeutic keratoplasty

١٢
٣

Figure ٥٩: Therapeutic keratoplasty for herpetic keratitis.
(A) Herpes simplex stromal keratitis prior to perforation.
(B) Recurrent herpes simplex stromal keratitis ٢ weeks
following therapeutic keratoplasty. (C) Repeat therapeutic
keratoplasty, clear after ٤ months of oral acyclovir.

١٢
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Figure ٦٠: Therapeutic keratoplasty for persistent epithelial
defects. (A) Corneal perforation secondary to severe
neurotrophic and neuroparalytic disease. (B) Therapeutic

١٢
٦
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keratoplasty with Gundersen conjunctival flap


