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Introduction 
 
Intracorneal rings are mainly implanted into keratoconic eyes of patients who are intolerant to 
rigid contact lenses to prevent or to delay the need for a corneal graft. They are also used in 
patients who develop a post-LASIK corneal ectasia. The goal of the procedure is to stabilize 
and to reshape the bulging cornea, and usually only one ring segment is placed in the inferior 
cornea. In addition, cross-linking may also be performed at the same time to control the 
corneal ectasia. 
 



Beyond preventing ectasia by completely and carefully screening the corneas of patients 
seeking corneal refractive surgery, the first option to enhance visual acuity following this very 
severe complication is contact lenses.  
 
Case report 
 
Our patient was a 35-year-old female who underwent LASIK in both eyes in 2006 for 
myopia. The initial visual acuity results were good in both eyes. Six months later she 
complained of a rapid and progressive visual loss in her left eye. 
 
Some months later, she was fitted with a (R)GP contact lens. But due to lack of motivation, an 
increase of the ectasia and insufficient visual results, she stopped wearing the lens. 
Two years after the refractive surgery, she was referred to our department for surgical 
treatment. 
   
The uncorrected visual acuity was: 20/20 OD, 1/10 OS 
Best corrected visual acuity (OS) was 2/20 with glasses –6.00 / -5.50 x 70) 
Videokeratography – Orbscan (see below) shows: 
 OD: classical oblate pattern post LASIK surgery 
 OS: corneal ectasia   
 

 
  
 
 
 
 



 
 
 
Due to the evolving post-LASIK ectasia, we decided to implant one inferior intracorneal ring 
OS. The post-op visual acuity improved three Snellen lines within four months. 
 
One year later, she returned to the hospital motivated to try (R)GP lens wear again to attempt 
to improve the vision in her left eye. 
 
OS Refraction was : -3.00/ -3.00 x 50  
OS Keratometry readings: 8.00 – 7.60mm @ 50° / 42.25 – 44.50D @ 60°  
 
 (R)GP characteristics: sphero-aspheric design, overall diameter 9.60 mm, BCR  8.10 mm 
(41.60 D), power -3.00D, material Menicon Z. 
 
In the fluorescein pattern below, the ectasia apex and the intracorneal segment in the inferior 
part of the cornea can been seen. 
 
At the one-month check up, no signs of corneal staining in the centre or over the ring were 
observed. Visual acuity was 8/10. Lens tolerance was judged “good” by the patient with ten 
hours of wear per day, every day. At the six-month follow-up visit, the patient was still 
wearing the (R)GP lens; slit lamp examination showed no contact lens related problems. 
 
 



 
 
 
Discussion:  
 
Fitting (R)GP lenses on corneas implanted with intracorneal rings is unusual because the 
indication for this surgery is (R)GP contact lens intolerance in keratoconus. Corneal ectasia is 
a rare but one of the most feared postoperative complications that can occur after uneventful 
excimer laser surgery, LASIK in particular. 
 
Treatment options are: contact lenses, intracorneal rings, penetrating keratoplasty and anterior 
lamellar keratoplasty. The visual improvement provided with intracorneal rings does not lead 
to new contact lens fits in many cases. However, contact lenses may provide additional visual 
rehabilitation. 
 
 
Current guidelines for ectasia  
 
Algorithm for management  
 
Avoidance: 
 In case of suspicion: use alternative treatment strategies than laser surgery for at risk patients. 
 Lack of symmetrical refractive errors, differences in best spectacle corrected acuity, history 
of eye rubbing or atopy, etc. 
 

• Surface ablation may be considered in case of thin corneas: L de Benito-Llopis et al 
have reported good results with a follow-up of more than 10 years. 

• Intracorneal rings are a very good option in patients with low myopia. 
• Phakic IOLs may be an interesting option in patients with higher ametropia and a deep 

anterior chamber. 
• LASIK, with thin flaps and inverted side-cuts (Intralase IFS) may help to preserve the 

stromal architecture. 



• Corneal crosslinking (CXL) is currently being evaluated in a combined approach with 
LASIK (J Kanelopoulos) to stiffen the cornea, with the objective of preventing corneal 
ectasia. 

• New technologies for evaluating corneal biomechanical properties will be helpful to 
better evaluate high risk patients: ORA (Hysteresis) and elastometry. 

 
In case of progressive ectasia: 
According to Woodward et al, the majority of eyes (77 %) developing postoperative corneal 
ectasia may achieve functional visual acuity with (R)GP lenses and do not require further 
intervention. Penetrating or lamellar keratoplasty can usually be postponed or avoided by 
alternative methods of visual rehabilitation including: 
 

- CXL if the corneal thickness is > 400 µm 
- Lowering the intra-ocular pressure and minimizing corneal bulging 
- Contact lenses 
- Intracorneal rings for contact lens intolerance 
- Deep lamellar keratoplasty in case of unsatisfactory visual acuity, or if the cornea is 

too thin 
 
 
CCT First option Secondary options 
> 400 µm Corneal cross-linking Contact lens 

- tolerance 
- intolerance: corneal ring 
- +/- topo guided PRK 

< 400 µm Contact lens 
 

- Intolerance to Contact Lens: corneal ring 
- +/- topo guided PRK:OK 

 
 
 
By very carefully screening patients preoperatively and performing intraoperative 
pachymetry, it is possible to reduce the risk of ectasia to a very low level. Postoperatively, 
ectasia still will develop in some patients who do not have risk factors or intraoperative 
incidents due to the natural progression of unidentified factors and to as-yet unidentified 
keratoconus.  
 
Future developments that may further reduce the incidence of ectasia include enhanced 
corneal tensile strength measurement and advanced topographical analysis. It is unlikely that 
ectasia will completely cease to occur, but it also is important to remember that the 
development of ectasia does not, per se, constitute malpractice. 
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