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Introduction: 
Corneal Ectasia (Keratectasia)

• Keratectasia= Abnormal bulging of  the cornea. 

• It could be primary (genetic) as in Keratoconus, or secondary; acquired or 

iatrogenic (post-LASIK ectasia). 

• it's also reported to occur rarely after Keratoplasty & Radial Keratotomy (RK). 

• The main pathological changes are due to weakening of  the stromal collagen. 

• So that, it is very crucial to diagnose it at early stage to prevent vision-loss   

as well as making the treatment and rehabilitation more successful .



Keratectasia

• It is a group of uncommon, non-inflammatory eye disorders 

characterized by unilateral or bilateral thinning of the 

central, paracentral or peripheral cornea. 

• It's either Primary (KC, KG, PMD, TMD) 

or Acquired (after corneal surgery)

• It is defined as an abnormal protrusion of the cornea, either 

primarily as a genetic disease, or secondary to trauma, scarring or 

progressive thinning as well as Iatrogenic ectasia due to previous 

corneal surgery.

Keratectasia = Kerectasia = Corneal ectasia



Primary Ectasia = Keratoconus +++

Incisional keratorefractive procedures

Radial Keratotomy Astigmatic Keratotomy

Post keratoplasty ectasia (Recurrent KC)

Post laser-based keratorefractive procedures

Patel et al; 2008 reported cases 5-7 yrs after KP for KC 



Patel et al 2008  reported 

a series of cases (20) with 

Post PK ectasia 5-8 yrs after 

PKP for keratoconus. 

- Nature & site ??

- Treatment ??



Multi-modal imaging in Refractive surgery

Keratectasia screening

• A larger scale of  people (different ages) are seeking for refractive 

procedures. 

•  refractive surgery is going more advanced, so that the tools should be more 

sensitive to help discovering the susceptible individuals to develop ectasia. 

• In addition to the high resolution Topo & Tomographers, studying corneal 

biomechanics  is offering an adjuvant tester enhancing  the safety profile. 

• Recently, ETM is adverted as an essential marker in diagnosis of  early rather 

than established ectasia.



Corneal Epithelium 

• Cornea consists of 5 layers, which became 
6 layers after 2013 (Pre-descemet’s (Dua’s) 
Layer) !


• Histology of corneal epithelium: 5-7 layers 
(basal-cuboidal-squamous cells)

Anatomy of the cornea



Epithelium behavior in ectasia
The story:

• KC is a posterior 

disease.

• Epithelium goes in 

some changes to 

compensate for cone 

protrusion.

• So, Epithelium has a 

masking effect. 

• So ETM with specific 

pattern  is an 

important sign for KC 

diagnosis & its 

progression as well.



Changes of Epithlium in KC

• Rohett Shetty et al (2013),: Apoptosis of 

keratocytes is a hallmark of KC. 

• Thinning in ETM is due to altered turnover 

of epith cells 

• Histology = higher numbers of normal 

epith cells in KC periphery, but at cone 

apex cells were elongated & arranged in 

whorl-like fashion.  

• 1ry pathologic issue in the KC =  associated 

apoptosis in stroma & epithelium = 

thinning of these corneal layers. 

Epithelium histopathology in KC 



Diagnostic tools 

 for  

keratectasia 



Facts to be considered in diagnosis of PL ectasia

• Keratometry: No keratometric value that define ectasia (but irregular 

astigmatism & steepening in an off-center area; sup. flattening and inf. 

steepening are typical of ectasia) Ambrosio et al, 2011

• Elevation maps: Isolated islands of elevation (ant, post, or both) almost 

present in PL ectasia. Schlegel et al, 2008

• Corneal pachmetry: Relative corneal thinning is a hallmark of corneal 

ectasia. Atchison et al, 2010

• Dominant HO aberration in ectatic cornea is vertical coma

• Just suspect, it is not easy to judge, so go for cross-linking without delay, 

then think !



Corneal Topography

The common methods

Videokeratoscopy  

K Readings  

Surface maps 

(Symmetry )



Coincidence (Holland Report)Multi-maps & Correlations 
4  composite maps 6  composite maps 
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Epithelial mapping !!!
Is it really a valuable indicator for ectasia ?!



Epithelial Mapping & Topography !!

• It explains unexplained 

irregular surface. 

• Helps differentiate  

significant & insignif. 

surface steep points. 

• Excludes or Confirms 

what u do think it's 

abnormal.  

• Detects topographical 

KC  changes  much 

earlier than before !!!  

EM has been really changed the map 



Epith thickening =  assuring sign Epith thinning (Donut sign )Normal Epith map



Example !!



SURE  DIAGNOSIS OF KC  !!



 THE ROAD MAP  

Topography

Epithelial map



Role of Epithlial Thickness 

Mapping In Detection of 

Keratectasia  

Facts, Trials, and value…



• Detection of  SBKC is challenging, as any single 

diagnostic tool or single parameter alone is not sufficient 

to detect early changes effectively.  

• Corneal Topo & Tomography are considered the Golden 

standard in diagnosis of  ectasia and in refractive surgery 

screening. 

Facts:
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• Although, topographers are good at diagnosing KC, the 

sensitivity and specificity of  most of  its parameters in 

diagnosing  SBKC or FFKC are poor. 

Birthdate: 3/21/1996
Identification code: 210054

Acquisition date: 12/2/2024 18:43:11 [#1-3]
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• In ETM, a significant reduction of  epith. thickness in KC 

has been reported by many literatures, and recently, 

the role of  ETM as an adjunct tool in detecting SBKC 

has been described. 

•  However, there is limited knowledge about utility of  

ETM in diagnosis of  early KC (SBKC & FFKC).



• But it seems that ETM has a 

great value in detection of   of  

early ectasia, especially those 

with changes on the Back 

S u r fa c e Pa ra m e t e rs. Th e 

hallmark is  Donut sign 

formationn (Island of  thinning 

surrounded wit a border of  

thickening )



• Vishal et al (2023) have studied 45 eyes with KC, 10 eyes with SBKC, and 10 eyes 

with  FFKC, ETM was done  using the MS 39 AS-OCT (CSO inc. Italy), and 

biomechanical properties testing using the Corvis st (Oculus inc. Germany) were 

done.   

• They have concluded that the utility of  epithelial mapping as a solitary tool is highly 

sensitive in detecting the established KC. 

• But it may be of  limited value in detection of  SB and FFKC if  used as a single tool. 

However, combining it with corneal biomechanical parameters could help improve 

the efficacy of  diagnosis of  the very early KC. 

Recent Researches = have a different opinion !!



• However, Wyatt et al (2023) have reviewed the combined utilization of  

epithelial thickness mapping and tomography in screening of  patients 

going for refractive surgery and found a differently an important role for 

ETM in detection of  ectasia.



How to measure ETM?



Clinical Cases 
From Daily 

Practice 



EXAMPLE: EPITH MAP  DOES A GREAT JOB  !!
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•In comparison with Topography alone, ETM profiles 

may improve the sensitivity and specificity of  screening 

for early KC, which is helpful in clinical practice.  

•As epithelial changes can be detected before any 

topographic changes of  the cornea.  

•ETM is a step to create epithelium-based diagnostic 

variables for early KC detection.

Conclusion



Conclusion

•Some authors stated that: 

•  The utility of  ETM as a solitary tool is highly sensitive in 

detecting the established KC. 

•But it may be of  limited value in detection of  SB and FFKC if  

used as a single tool. This is for now; could be changed later. 

•However, combining ETM with Tomography, and / or corneal 

biomechanical parameters could help improve the efficacy 

of  diagnosis of  the very early KC.



Conclusion

•As a result, we can conclude that ETM has a great value in 

diagnosis of  KC confirming the suspicious points on the Topo 

& Tomography maps, especially in patients of  SBKC and FFKC.  

•So that ETM is still of  value in the ectasia screening and 

diagnosis, but it would be of  greater value if  combined with 

other new tools to be more sensitive and specific. 

•  Furthermore, other studies with wider scales are needed to 

confirm this consensus. 



New innovations are coming, 
Keep updated !  


