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INTRODUCTION
Keratoconus is the most common primary corneal ectesia. Currently, it’s most successful treatment is undertaken with the fitting of contact lenses. However, the fitting of these lenses can be a challenging task for the eye care practitioner. Although there are several contact lenses specifically designed for keratoconus fitting, including soft, gas-permeable and more recently scleral contact lenses, there is one which stand up from the rest due to its easy-to-fit approach, number of fittings performed worldwide, number of countries where it is distributed and its international recognition: the Rose K lens.
HISTORY 

The Rose K name comes from his inventor, a New Zealand Optometrist named Paul Rose. In addition to Optometry, Paul also qualified in Mathematics and Psychology, but he dedicated most of his professional career to the fitting of contact lenses, and more specifically contact lens fitting in keratoconus and other corneal ectesias.  

In 1989, after trying over 12 designs and 700 contact lens types in different keratoconic eyes, he came to the conclusion that none of the contact lenses currently available at that time fitted well on the keratoconic cornea. This motivated him to develop a systematic approach for the easy fitting of contact on keratoconus and other irregular corneas. Among other requirements, he concluded the new lens had to provide excellent visual quality and comfort for the patient: that’s how the Rose K lens was born. 
Initially, he designed a trial set of 26 lenses with which most patients could be easily and successfully fitted. Subsequently, he spent another two years fine-tuning the design to launch it into the New Zealand market in 1991. Following a tremendous success in New Zealand, the Rose K became available in many other parts of the world and finally became FDA approved in 1995. 
In 2002, the Rose K family was expanded with the incorporation of the Rose K PG (Post Graft) design, specifically developed for the contact fitting in keratoplasty. In 2005, an aberration control feature was incorporated in the front surface of the whole family of Rose K lenses, changing it denomination from Rose K to Rose K2. And, in 2007, a new design was developed, the Rose K2 IC (Irregular Cornea), specifically designed for the contact fitting on Pellucid Marginal Degenerations, Keratoglobus, Lasik-Induced Ectasias and Corneal Transplants. Currently, the Rose K2 lens in manufactured in 13 countries; distributed in 84; and it is the most prescribed lens worldwide in keratoconus as a result of its easy-to-fit approach and excellent clinical results. The success in the fitting of the Rose K lens is based in its ability to select a wide range of parameters in an easy and systematic manner allowing the eye care practitioner the selection of the most adequate lens for each particular irregular cornea. In fact, several studies have shown that over 90% of all patients with keratoconus can be successfully fitted with the Rose K lens. 
As a result of its tremendous success, the Rose K lens has received numerous prestigious awards. In 2000, it received the award for the most innovative design by the Contact Lens Manufacturers of America (CLMA) and in 2007 the Technical Award by the European Federation of the Contact Lens and IOL Industries (EFCLIN). In 2008, Menicon acquired the Rose K patent and all its Intellectual Property, and included Paul Rose among its team of exclusive consultants. 
ROSE K2 NIPPLE CONE: BEATING THE UNBEATABLE
Despite the tremendous success of the Rose K brand of lenses, Paul Rose continues his search for better lens designs to improve what it is already thought to be unbeatable. Fruit of his labor has emerged the new design K2 NC (Nipple Cone), specifically designed for the easy and successful fitting of nipple cones. 
Nipple cones normally affect a central corneal area of ≤ 5 mm in diameter. The cone apex is normally centrally to paracentrally located, slightly displaced infero-nasally, and it is characterized by having a very steep curvature. The huge change in corneal curvature between the cone apex and the peripheral cornea generates an excessive eccentricity making contact lens fitting a very challenging task for any contact lens practitioner. Nipple cone fittings  commonly show a very steep edge lift resulting in discomfort to the patient ultimately leading to changes in the fitted lens – normally flattening the edge lift. However, quantifying how much the edge lift needs to be flattened by looking at the fluorescein pattern and other characteristics of the fitting can take years to learn.  
To prevent the latter, Paul has designed a new lens geometry named Rose K2 NC, specifically designed to make nipple cones easy to fit, and which main characteristics are: (1) a small and aspheric back optical zone diameter which reduces with decreasing back optic zone radius; (2) substantial peripheral flattening; (3) a range of edge lift options to precisely control the peripheral fit; and (4) aberration control optics on the front surface of the lens. 

Clinical study
After completion of the Rose K2 NC lens design, a clinical study was undertaken internationally last year to evaluate the clinical response before the lens could be launched worldwide into the market this year. In this study, the first author of this article (MRJ) had the opportunity to participate, together with another 12 world-renown keratoconus contact lens fitters from around the world. Each practitioner was provided with a trial set consisting of 25 lenses in 8.30mm diameter and base curves between 7.40 and 4.60mm. As with the rest of Rose K2 trial sets, the new Rose K2 NC included contact lens power changes as a function of back optic zone radius in order for the lens to provide refraction as close as possible to the patients’ ocular refraction. Each practitioner had to fit a minimum and a maximum of 5 and 10 eyes, respectively. 

In total, 120 eyes were fitted in the study. Eighteen eyes could not be fitted successfully for the reasons described Table 1. No adverse events or lens stability problems were found in any case. The mean number of lenses per eye needed to obtain a successful fit was 1.3, which represents a success with the first lens of 86%, in line with the high fitting success rate reported with standard Rose K2 lenses worldwide. 
	Fitting Problem
	Number of Eyes

	Cones without Nipple shape
	4

	Standard Rose K2 lens preferred
	2

	Wettability problems
	3

	Discomfort
	2

	Insufficient edge lift with +2.5 over standard
	1

	Scleral lens required
	1

	Better VA with Standard Rose K2  
	1

	Dry eye sensation
	2

	Rose K2 IC preferred
	1

	Rose K PG preferred
	1


Tabla 1. Reasons for unsuccessful fit.
In 85 contact lens wearing eyes, visual quality was compared between the patients’ habitual lenses vs. the new Rose K2 NC lenses. Of these, 7 eyes reported worse (8%), 28 the same (33%) and 50 better (59%) vision with the new Rose K2 NC in comparison to their habitual lenses. Additionally, although this was not required in the study protocol, the first author of this article compared in 2 eyes the edge lift and lens stability with the standard Rose K2 vs. the new Rose K2 NC. The results can be summarized by observing Figures 1 and 2. Both lenses were fitted in the same eye and have the same back optic zone radius of 6.9mm. It is clearly noticed the better lens fitting and edge lift with the new Rose K NC in comparison with the standard Rose K2. 

All 13 professionals who participated in the study manifested strong interest to continue fitting this exciting new lens. Furthermore, eye care practitioners reported they would choose the Rose K NC as a first choice in 85% of the individual fits performed in this trial
[image: image1.png]


 [image: image2.png]



Figure 1. Rose K2

    Figure 2. Rose K2 NC

CONCLUSION
The contact lens fitting in keratoconus, other corneal ectasias and irregular corneas can be a challenging task to any eye care professional. However, the Rose K2 family of lenses allows easy, simple and systematic contact lens fitting on these corneal conditions. In fact, following the manufacturer fitting guidelines, a successful fit can be archived in about 90% of the cases. Now, with the new Rose K2 NC the fitting of nipple cones has become easier than ever. 
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