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Corneal Anatomy

Epithelium: 5-7 cel layers thick, regenerates quickly, =

highest density of nerves.

Bowman's Layer: thin acellular layer beneath epi

Stroma: 90% of corneal thickness, organized pattern for

retaining transparency

Descemet's Membrane: basement membrane of

endothelium

Endothelium: single cell layer responsible for c
y , does not




The 2 main jobs of the cornea

1)Provide refractive power to focus light into the retina
2)Provide a clear, translucent barrier to the outside world
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Corneal Transplantation

* What happens when the corneais no

longer clear?
DALK

PKP

* Replace the diseased or damaged A A
corneal tissue with donor tissue

« Indications: Keratoconus, Corneal DoARK DMEK

Scarring, Endothelial Dysfunction, A h
Corneal dystrophies

+ What: Full-thickness corneal transplant (all

+ Benefit: Can treat pathologies that affect

+ Ideal For: Severe scarring across the entire

Strucure of the Cornea

Penetrating Keratoplasty —

layers).
multiple corneal layers even when both
stromal and endothelial layers are

comprimized

cornea, advanced keratoconus with scarring




Strucure of the Comea

Deep Anterior Lamellar Keratoplasty <

* What: Replaces epithelium,
Bowman'’s, and stromal
layers, but leaves the
endothelium intact.

* Benefits: Reduced risk of
endothelial rejection;
preserves patient’s own
endothelium.

* Ideal For: Keratoconus or

anterior corneal scarring with
healthy endothelium.
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Structure of the Cornea

Endothelial Keratoplasty (DSAEK/DMEK)

* What: Replaces the
endothelial layer (and part of
Descemet’s).

« Benefits: Faster recovery,
smaller incision, lower
astigmatism.

« Ideal For: Fuchs’ dystrophy,
endothelial failure,
pseudophakic bullous
keratopathy, ICE syndrome

Care for Patients with Corneal Transplants

« Evaluate for rejection

o Comeal edema

peripheral recipient cornea
o Comealvascularization
o Stromatinfitrates
o AKhodadoust line
o Anepithelial rejectionine
o Subepithelialinfltrates.

« Serial pachymetry
« Topical steroids
* Astigmatism from sutures

'DSAEK with massive corneal edema secondary
10 allograft rejoction




Keratoconus

* Progressive, central thinning
with protrusion of central

cornea
* 20-30 year olds, risk factors
include contacts, eye rubbing,
connective tissue disorders
* Impact on vision: irregular
astigmatism, myopia, and
eventually scarring.
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Keratoconus - Treatment

« Stop progression of
keratoconus
« First Line:
o RGB, Scleral Contact
Lens i
* Second line:
o Corneal Crosslinking
(CXL)
* Third line:
o Corneal transplantation

Singh, R., Ko,
hitps!doiorg/

., Sharma, N. ot al. Kerataconus. Nat Rev Dis Primers 10, 81 (2024).
0.1038/541872.024-00865-3
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Corneal Cross-Linking

« Stabilize Collagen Fibers ‘

« Riboflavin application + controlled UV ;»l:ma-_--
light exposure

« Earliest technique is epithelium off
* Many more techniques available now
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Corneal Cross Linking Continued

* Expose epi-off cornea
with riboflavin to UV-A
for ~30 minutes

Corneal Cross-Linking - a review. Meek KM, Hayes S.
Ophthalmic Physiol Opt. 2013
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Phototherapeutic keratectomy

A 15

* Indications: Anterior
stromal lesions:
o Salzman Nodules, anterior
corneal dystrophies,
recurrent corneal erosions

« Technique: Epithelial
debridement and excimer
laser ablation of the anterior
corneal stroma

* Benefits: Can remove
anterior corneal opacities
without a corneal transplant *

Phototherapeutic Keratectomy. Nagbal et. AL Survey of ophthalmology.
Vol 65. Issue 1. Jan 2020.
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Structure of the Cornea

Epithelium

| Bowman's
layer

Stroma

F— Descemet's
membrane

L Endothelium

Anterior:
Phototherapeutic keratectomy (PTK)
Deep anterior lamellar keratoplasty
(DALK)
Endothelium:
Descemet's Stripping Automated
Endothelial Keratoplasty (DSAEK)
Descemet's Membrane Endothelial
Keratoplasty (DMEK)
Entire Cornea:
Penetrating Keratoplasty (PKP)
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What if everything fails?

* Boston Keratoprosthesis
Type 1
* Indications: Failure of

penetrating keratoplasty
transplants

Front Part

Comeal Graft

Back Plate

Locking Ring
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Kpro cont.

* Complications

o Glaucoma (difficult to
check IOP)

o Infection (foreign body in
eye)

o Corneal
decompensation/melt

o Retro prosthetic
membrane formation

broad

consequences. Park ot. AL The Ocular Surface. Vol 18. Iss 4. 2020.

18



Amniotic Membrane Transplantation

+ Whatls It?
+ Derived from the placenta’s innermost layer
. Co factors, properti
« Lowrisk of immune rejection
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+ WhyUse It?
« Speeds up comeal epithelial healing
* Reduces inflammation and scarring
« Provides pain relief and a protective barrier
* When to Use It?
+ Non-healing ulcers, persistent epithelial defects
« Severe dry eye, chemical or thermal burns.
Stevens-Johnson Syndrome/TEN
Bullous keratopathy, band keratopathy
Prerygium surgery adjunct
* How Is It Applied?
* Graft Technique (Inlay): Secured to the defect, supports new tissue
growth

* Patch ique (Overlay): Placed as a the cornea Gomes, . A., Romana, A, Santos, M. 5. & Dua, H. . (2005). Amotic
membrane Use in ophthalmology. Current Opinion i
Qphthalmology, 16 (4], 233-240.doi
10.1097/01.1c1.0000172827.31985.36.
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Role of Imaging + Testing
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Pachymetry

Whatis Pachymetry?
Adiagnostic method to measure the thickness of the cornea at various points.

Comman methods includs ultrasound (contact] pachymetry and optica (non.
contact) pachymetry. ¢ ) pachy 4 P ¢

Why It's Important

KeatosoN s Ripfmests & Monitoring: e

Corneal Crosslinking: Helps determina slgibility (minimum thickness
requirements). © ®

Refractive Surgery Workups (¢.g., LASIK): Evaluates risk for corneal ectasia,
Transplants: Tracks corneal edema after corneal transplants

Technique & Best Practices
Ultrasound Pachymetry:

Topical anesthesia often used.

Optical Pachymetry (e.g,, Scheimpflug camera, OCT)
Non-contact and user-friendy.
Provides pachymetric maps across the comea,
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Tomography

+ Definition & Technology
+ Advanced imaging that provides a 3D map of the cornea,
analyzing both anterior and posterior surfaces.
+ Scheimpflug cameras (e.g., Pentacam)
* Why It’s Important
+ Early Detection of Ectasia (e.g., keratoconus, post-LASIK
ectasia) by identifying subtle changes on the posterior
corneal surface.

Astigmatism Analysis: Measures corneal curvature,
thickness distribution (pachymetry maps), and elevation
maps.

+ Clinical Applications

Determin  guides
crosslinking eligibility. {

+ Pre-and P ive Surgery  Helps screen 1
high-risk patients and monitor postoperative outcomes. 3

+ Corneal B

in PKP or DALK. _‘ﬁ/
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Anterior Segment OCT

What is AS-0CT?

* High-resolution, cross-sectional imaging of the anterior
segment of the eye (cornea, iris, angle).

+ Uses light waves (coherent) to create detailed images, similar
to retinal OCT but optimized for the front part of the eye.

Why Is it Important?

+ Corneal Pathology Evaluation
<D thinning

scar depth).
« Assesses epithelial thickness profiles.
+ Surgical Planning

Guides comeal DALKvs. PK) by
stromal depth.

« Assists in crosslinking eligibility (locating the thinnest areas
accurately).

+ Postoperative Managment
+ Evaluates deep comeal anatomy after lamellar transplants

‘Comeal Imaging with Anterior Seggment Opiical Coherence
Tomography for Lamellar Keratoplasty Procedures. Lim. Et. AL
American Joumal of Ophthalmology. Vol 145.Iss 1. 2008
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Summary

* Summary:
o We treat the cornea when it's refractive power becomes altered
o We treat the cornea when it doesn't allow light into the back of the retina
* Talk goals
o Be able to describe the basics of cross-linking, corneal transplants, PTK,
K-Pro
o Explain why pachymetry and tomography is an essential tool for
managing corneal disease
oUnderstand common corneal disease
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Thank you to Eye Rounds for the multiple images.

Ophthaimol.
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https://webeye.ophth.uiowa.edu/eyeforum/tutorials/cornea-transplant-intro/6-kprosth.htm

