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Scleral Lenses 
•  Originally, glass scleral contact lenses were 

made by very skilled glass blowers at the end 
of the 19th century. 

•  Feinbloom and Obrig pioneered PMMA for 
manufacturing scleral lenses in 1938. 

•  They were fitted in England by Dallos from 
1938 until early 1970. 



History of Therapeutic CL 

 The story of therapeutic lenses began 
in Wiesbaden, Germany, in 1887 when 
master glass blower and prosthetic 
eye maker Frederick A. Muller were 
asked to fabricate a protective glass 
shell for a patient with severe 
exposure following removal of a 
malignant lid tumor. The patient 
continued to wear the glass shell 
successfully until his death 21 years 
later.  



Scleral Lens Indications 
Refractive Errors 
–  Irregular astigmatism,   
 Post trauma, PK, KC,  
 PRK, RK, LASIK 

–  Centration  
–  Lens stability  
Therapeutic Indications 
–  Exposure, OSD 
–  Symblepharon management      



 
Scleral Lens Indications 

Refractive  
 •  Ectasias  

–  Keratoconus 
–  Pellucid marginal 
degeneration 

•  Post surgical 
–  RK/AK/Hex-K 
–  Lasik/Lasek/PRK 
–  Penetrating keratoplasty 
–  ICRS 

•  Scars 
–  Salzmann’s 
–  Post trauma 

•  Other lens failures 



 
Scleral Lens Indications 

Ocular surface disease 
 

•  Stevens Johnson 
Syndrome 

•  Ocular pemphigoid 
•  Kerato-conjunctivitis 
Sicca 

•  Sjogren’s syndrome 
•  Graft-host disease 
•  Exposure keratitis 



Scleral Lenses 

•  In the beginning… 
•  After that… 





Ocular Impression Tools for 
Scleral Lens Fitting 





Early GP Scleral Lenses 
•  Don Ezekial (Australia) first reported 

using GP sclerals in 1983 

•  Ken Pullium (UK) developed GP scleral 
lenses from impressions 

•  Later, Polymer Technology developed 
the raw material used to produce 
scleral GP lenses 

Gas Permeable Haptic Lenses. J BR Contact Lens 
Assoc. 1983;6:158-161. 

A Study of 530 patients referred for rigid gas permeable 
Scleral Contact Lens Assessment. Cornea. 1997;16:612-622 

Rosenthal. Fluid-ventilated, gas permeable contact lens to avoid 
keratoplasty. Eye & Contact Lens.2005;3:130-134. 



Material Dk and Tear Thickness 
Impact on Oxygen Transmission 

L Michaud et al Cont Lens Ant 
Eye 35(6) 2012 



Lens Manufacturing 

            Newest Materials   
 Acuity 200                                  DK = 200 

Contamac Infinite           DK = 200  
 



What Does That Mean? 

  
  200 DK 

______ 
 
.35 CT 
  

DK/T 57 



41.75 / 8.0 

1.7 / 39.75 

.9 / 37.75 

.4 / 22.75 

.5 / 25.75 

BC 41.75 = 8.08mm 

OZ              8.0 

#2 = 1.7mm / 39.75 (8.49mm) 

#3 =   .9mm / 37.75 (8.94mm) 

#4 =   .5mm / 25.75 (13.11mm) 

#5 =   .4mm / 22.75 (14.84) 

Diameter   15.0 

#1 = BC 

#2 = 2 D flatter 

#3 = 2 D (4 than BC) 

#4 = 12 D (16 than BC) 

#5 =   3 D (19 than BC) 



Scleral Nomenclature 
•  Base curve 

•  Optic zone 

•  PC 1 

•  PC 2 
•  PC 3 
•  PC 4 

 
 

•  Central curvature of 
optic zone 

•  Width of BC / power 
 
•  Usually most width        

BC + PC 1 = corneal 
zone 

•  Limbal zone 
•  Scleral zone 
•  Edge zone 

    

    



Scleral Nomenclature 

Chamber size 

Haptic size 

Total Diameter 

 OZ + PC 1 & PC 2 
 9.4 + (1.7 + .9) x 2  

   2.6 x 2 = 5.2  
 5.2 + 9.4 = 14.6 

 
 PC 3 + PC 4 x 2  

 .4 + .5 = .9  
 .9 x 2 = 1.8  
  

 14.6 + 1.8 = 16.4 

    
  

 



Subjective does not equal Objective 



Fitting Scleral Designs  



“Where do I start?” 
   3 Decisions 
• How large? 
• What depth? 
•  Align haptic 



Protect the Limbus 





Check in All Gazes 



Elevation Display May Help 





15.6 mm Diameter 

18.0 mm Diameter 

Step #1  
Lens 

Diameter 



18.0 mm Diameter 

Step #1  
Lens 

Diameter 

• Cornea diameter 
• Fissure size 
• Conjunctiva challenges 



11.8 mm 

10.5 mm 12.8 mm 

Corneal Diameter & Scleral Lenses 



Fissure Size and Lens Diameter 





Landing the Lens 



Weight  
 Pressure  

   Bearing… 
    ONLY on the sclera 















LIMBAL VAULTING

EDGE RELATIONSHIP

CENTRAL VAULTING

SCLERAL LENS FIT SCALES
50 Microns 150 Microns 300 Microns 500 Microns 600 Microns

None

Severe Lift with bubble Severe ImpingementSevere ImpingementMild ImpingementGood Edge - Aligned

Good Moderate
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Reservoir Chamber Depth 

Example: 
Insufficient fluid chamber depth 







Impact on Vision 
Same Effective RX 

49 D   -10.00  16.5       
        
  

42 D    -3.00  16.5       2  
    

 * using wide RC          
to achieve same depth

         
  



Higher Order Aberrations 

     Spherical                    
 symmetrical 

 
       Coma   

   comet 
 
      Trefoil   

   triple 



The “Perfect” Scleral Lens 

•  Provides complete alignment 360 degrees 
•  Uncompromised vision 
•  Corneal alignment 
•  Limbal shape control 
•  Sufficient oxygen delivery 
•  Wettable surface 
•  Easily maintained 
•  Stays clean despite the environment 



The “Perfect” Scleral Lens 

Provides complete alignment 360 degrees 









The “Perfect” Scleral Lens 

Provides complete alignment 360 degrees 
-  Spherical 
-  Toric  
-  Asymmetrical 
-  Quadrant specific 
-  Angles 
-  Manage additional lesions ( 1 or more ) 























Axis 
Assistant 
App 



Axis 338 





















The “Perfect” Scleral Lens 

Uncompromised vision 
 - Spherical 
 - Toric 
 - HOA 
 - Front surface asphericity 
 - Multifocal 
 - Any combination 









The “Perfect” Scleral Lens 

 Corneal alignment 





The “Perfect” Scleral Lens 

 Corneal alignment 
 

 Prolate 
 Oblate   
 Custom 



The “Perfect” Scleral Lens 

    Limbal shape control 



Conjunctivochalasis 







Hydra-PEG 



The “Perfect” Scleral Lens 

   Easily maintained 



The “Perfect” Scleral Lens 

 Stays clean despite the environment 



Environmental contamination of 
tear film  

Use basic hand soaps 
 
 
Avoid fragranced or 
moisturizing (most 
liquid) hand soaps 



Environmental contamination 
of tear film  

•  Do not apply oil-
based cosmetics 
or moisturizers 
to eyelids  

•  oils can spread 
along skin and 
contaminate the 
tear film 



Clean and 
Disinfect 

applicators & 
plungers with 

isopropyl alcohol 
wipes 


