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Clinical Findings 

ORA for detection of corneal pathologies
Compared to Pachymetry-matched controls, Corneal hysteresis was reduced in Keratoconus 

eyes (7.0±1.4 mm Hg vs. 8.8±1.2 mm Hg for controls, p=0.04) and Fuchs’ Corneal Dystrophy 

eyes (8.2±2.8 mm Hg vs. 12.1±1.7 mm Hg for controls, p=0.05). Similarly, mean CRF 

was lower in Keratoconus and Fuchs’ than in control eyes. This demonstrates that metrics 

of corneal rigidity may not correlate with central corneal thickness, and that corneal 

biomechanics reflect more than central corneal pachymetry alone.

IOP and Corneal Biomechanical Metrics in Eyes With Keratoconus and Fuchs’ Dystrophy  
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Our data demonstrate that corneas with Fuchs’ Dystrophy have lower hysteresis 

measurements than do normal corneas. Patients who have undergone penetrating 

keratoplasty have hysteresis measurements similar to those of Fuchs’ patients,  

suggesting an alteration in corneal biomechanics even when the corneal graft is clear.
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In the multiple regression model incorporating CRF, CCT, and the other ocular variables, only 

CRF was significantly associated with GAT IOP values. Also, a positive correlation was observed 

between CRF and CCT and between CRF and corneal curvature. These findings seem to indicate 

that CRF is not solely a measure of corneal material properties, but rather is an index that 

aggregates the effects of CCT, tissue material properties, and corneal curvature.

Felipe A. Medeiros, MD and Robert N. Weinreb, MD. Evaluation of the Influence of Corneal Biomechanical Properties  
on Intraocular Pressure Measurements Using the Ocular Response Analyzer. 2006;15:364-370 

CH as a tool for evaluating refractive surgery candidates
Following refractive surgery, Hysteresis does not change by a predictable amount per unit change 

in corneal thickness, and so refractive surgeons cannot use corneal thickness change to predict 

which patients will have a huge postoperative reduction in hysteresis, and therefore biomechanical 

property problems. It may be prudent to not offer refractive surgery to a patient with a low 

hysteresis or at least to counsel that individual about potential risk.

Mr. Sunil Shah, ESCRS 2005 Journal of Cataract and Refractive Surgery Symposium: Corneal Biomechanics, Lisbon, Portugal.

CH for glaucoma management
Thinner CCT was associated with the state of glaucoma damage as indicated by CDR.  

Axial length and corneal hysteresis were associated with progressive field worsening.

Congdon NG, Broman AT, Bandeen-Roche K, Grover D, Quigley HA. Central corneal thickness and corneal hysteresis 
associated with glaucoma damage. Am J Ophthalmol. 2006;141:868-875.

Corneal hysteresis in the eyes of children with congenital glaucoma is greatly reduced  

compared with normal eyes.

Caitriona Kirwan, Mrcophth, Michael O’Keefe, FRCS, and Bernadette Lanigan, RN Corneal Hysteresis and Intraocular 
Pressure Measurement in Children Using the Reichert Ocular Response Analyzer 

Our data confirms previous clinical observations that axial length decreases following Trabeculectomy. We 

found that the degree of shortening was positively correlated to corneal hysteresis. Axial shortening of the 

eye appears to be an indirect measurement of the compliance of the entire eye wall. Our observations support 

the hypothesis that the material properties of the cornea reflect the compliance and material properties of the 

eye wall as a whole. The relationship between CCT, CH, and glaucoma risk may represent a biological linkage 

between corneal factors and underlying susceptibility to glaucoma, including the material properties of the 

lamina cribrosa.

Change in Axial Length Following Surgical Decompression. A Surrogate for the Material Properties of the Eye Wall.  S.A. Tanimoto*†, L.A.S. 
Mello, Jr.,* J.D. Brandt† *Department of Ophthalmology, Escola Paulista de Medicina, São Paulo, Brazil †Department of Ophthalmology & 
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IOPCC for accurate determination of IOP 
ORA IOPCC measurements seem to provide an estimate of IOP that is less influenced by corneal properties 

than those provided by GAT.

Felipe A. Medeiros, MD and Robert N. Weinreb, MD. Evaluation of the Influence of Corneal Biomechanical Properties  
on Intraocular Pressure Measurements Using the Ocular Response Analyzer. 2006;15:364-370

In the present study, we demonstrated that the assessment of corneal biomechanical properties with the 

ORA was useful to evaluate the influence of corneal properties on IOP measurements. In addition, the IOPCC 

measurement provided by the ORA was demonstrated to be less influenced by corneal properties than IOP 

estimates obtained by the Goldmann tonometer. These findings may have significant implications on the use 

of these instruments in clinical practice.

Felipe A. Medeiros, MD and Robert N. Weinreb, MD. Evaluation of the Influence of Corneal Biomechanical Properties  
on Intraocular Pressure Measurements Using the Ocular Response Analyzer. 2006;15:364-370

GAT IOP measurement errors induced by corneal properties can lead to substantial misclassification  

of patients with great impact in the management of certain IOP-related conditions. The lack of  

association between ORA IOPCC measurements and corneal properties suggest that misclassifications 

would be less common if this instrument is used to assess IOP.

Felipe A. Medeiros, MD and Robert N. Weinreb, MD. Evaluation of the Influence of Corneal Biomechanical Properties on Intraocular 
Pressure Measurements Using the Ocular Response Analyzer. 2006;15:364-370

IOPG correlation with Goldmann Tonometry
Comparison of intraocular pressure measurements recorded with RORA IOPG and Goldmann tonometer 

revealed a mean difference of 1.32 + 0.95 mm Hg (range 0.2 to 3.3), which was not statistically 

significant (P =.27).

Caitriona Kirwan, Mrcophth, Michael O’Keefe, FRCS, and Bernadette Lanigan, RN Corneal Hysteresis and Intraocular Pressure 
Measurement in Children Using the Reichert Ocular Response Analyzer

Ocular Response Analyzer is fast, convenient, and favored by subjects. 
Overall cooperation was much better with RORA (89.8%) than with Goldmann applanation tonometry 

(78.7%), and all the children we questioned preferred this technique. In addition, it was found to be 

quick and easy to use.

Caitriona Kirwan, Mrcophth, Michael O’Keefe, FRCS, and Bernadette Lanigan, RN Corneal Hysteresis and Intraocular Pressure 
Measurement in Children Using the Reichert Ocular Response Analyzer

The advantages of the Ocular Response Analyzer include the rapidity and ease with which measurements 

are obtained. With a non-contact approach, corneal epithelial trauma or infectious disease transfer is  

not an issue.

How Should we Measure IOP following LASIK? Cataract & Refractive Surgey Today I November/December 2005
Jay S. Pepose MD, PHD; Jeff P. Sanderson, MD; and Mujtaba A. Qazi, MD


