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DESCRIPTION: 

Keratoconus is a progressive bilateral dystrophy characterized by paracentral steepening and stromal 

thinning that impairs visual acuity. 

Intrastromal corneal ring segments (ICRS) consist of micro-thin, soft plastic inserts of variable thickness 

that are placed .in the periphery of the cornea.  They are inserted through an incision made in the 

cornea, into which channels have been created by rotating a lamellar dissector or by using a 

femtosecond laser. One or 2 segments are implanted in each channel, and various implants with a range 

of thicknesses are available for different degrees of correction. They affect refraction in the eye by 

physically changing the shape of the cornea (flattening the front of the eye), thereby correcting the 

irregular corneal shape and restoring a degree of functional vision. If required, the implants can be 

removed or replaced at a later date. 

INTACS® are an intrastromal corneal ring approved by the U.S. Food and Drug Administration (FDA) in 

1999. 

Corneal allogenic intrastromal ring segments (CAIRS) has been described as a novel, biocompatible 

alternative to synthetic intracorneal ring segments (ICRS) for treatment of keratoconus and corneal 

ectasia. CAIRS entails implanting ring segments crafted from donor corneal stromal tissue into stromal 

channels within the patient’s cornea. CAIRS was developed as a natural alternative to synthetic 

intrastromal ring segments to improve corneal stability and decrease astigmatism while reducing the 

risks associated with synthetic implants. 

Summary and Analysis of Evidence:  An UpToDate review, “Keratoconus” (Wayman, 2025) states 

“(k)eratoconus is a noninflammatory disorder of the cornea with genetic and environmental risk factors. 



It is characterized by progressive thinning and cone-shaped protrusion of the cornea leading to visual 

impairment. Patients may present with blurry vision or a sudden decrease in visual acuity. Corrective 

lenses may be difficult to fit and require frequent changes due to progressive myopia and irregular 

astigmatism. Visual impairment can be managed initially with corrective lenses …”  “Intrastromal corneal 

ring segments … were approved by the US Food and Drug Administration (FDA) in 2004 for patients with 

keratoconus who cannot achieve functional vision with contact lenses, who are 21 years old or older, 

who have clear central corneas with corneal thickness of 450 microns or more, and only have corneal 

transplant as an option to obtain functional vision. This technique has also been studied in combination 

with collagen cross-linking. These thin, semicircular plastic inserts are implanted into the mid-corneal 

layers to flatten the cornea. The goal is to improve the patient's visual acuity by reducing the amount of 

astigmatism. Several authors have reported flattening of the cornea and significant improvement of 

refractive errors. However, this treatment is contraindicated in patients with collagen vascular, 

autoimmune, or immunodeficiency disease; those who are pregnant or breastfeeding; have recurrent 

corneal erosion syndrome or a corneal dystrophy; or who are taking isotretinoin or amiodarone.” 

Hayat et al (2025) conducted a literature review was conducted using a total of 117 peer-reviewed 

manuscripts, including review articles, randomized controlled trials, case series, reports, and publication 

reference lists. The authors stated “(s)tudies indicate slight corneal stiffening post-ICRS implantation, 

with no significant changes in intraocular pressure. Topographic changes post-ICRS show significant 

corneal flattening and reduction in astigmatism. Complications include epithelial defects, segment 

migration, and keratitis, but long-term follow-up reveals low rates of serious adverse events. ICRS 

provide<s> an effective option for enhancing vision in select keratoconus patients, ultimately lowering 

the chances of requiring a corneal transplant. They are of particular use in those intolerant to contact 

lenses and without central corneal scarring. Combining ICRS with other procedures like CXL may 

enhance outcomes, though careful patient selection is crucial.” 

Torquetti et al (2009) reported on the report the long-term follow-up of Ferrara intrastromal corneal 

ring segment (ICRS) implantation for the management of keratoconus.  This study comprised patients 

with keratoconus who completed at least 5 years of follow-up. One or 2 ICRS were inserted in the 

cornea, embracing the keratoconus area. Statistical analysis included preoperative and postoperative 

uncorrected distance visual acuity (UDVA), corrected distance visual acuity (CDVA), and keratometry (K) 

values. Thirty-five eyes of 28 patients were evaluated. The mean UDVA improved from 0.15 

preoperatively to 0.31 postoperatively and the mean CDVA, from 0.41 to 0.62, respectively; the 

increases were statistically significant. Corneal topography showed corneal flattening in all eyes. The 

mean minimum K value decreased from 48.99 D preoperatively to 44.45 D postoperatively and the 

mean maximum K value, from 54.07 D to 48.09 D, respectively; the decreases were statistically 

significant.  The authors concluded that “(f)ive years after ICRS implantation, the UDVA and CDVA were 

improved in eyes with keratoconus. There was significant postoperative corneal flattening that 

remained stable over the follow-up period.” 

Colin and Malet (2007) evaluated the long-term safety and efficacy of Intacs segments (Addition 

Technology, Inc.) for the treatment of keratoconus in terms of intraoperative and postoperative 

complications, visual outcome, restoration of contact lens tolerance, and inhibition of disease 

progression. This prospective, 2-year follow-up study comprised 100 keratoconic eyes with clear central 

corneas and contact lens intolerance. The best spectacle-corrected visual acuity (BSCVA), uncorrected 

visual acuity (UCVA), refractive error, keratometry, pachymetry, and slit lamp examination were 



assessed preoperatively and 1 and 2 years after Intacs implantation.  At 2 years, the UCVA and BSCVA 

improved in 80.5% and 68.3% of eyes, respectively.  The authors concluded that “Intacs implantation 

was a safe and efficacious treatment for keratoconus. Significant and sustained improvements in 

objective visual outcomes were achieved in most cases, with restoration of contact lens tolerance.” 

Levy et al (2025) evaluated the clinical outcomes of CAIRS through literature review. Inclusion criteria 

were studies with a minimum of 20 eyes and six months of follow up. The primary outcome measure 

was uncorrected distance visual acuity (UDVA). The secondary outcomes were a change in corrected 

distance visual acuity (CDVA), spherical equivalent (SE), mean keratometry (K-mean), maximum 

keratometry (K-max), K1, K2, and pachymetry. The primary outcome UDVA improved from 0.83 ± 0.15 

to 0.40 ± 0.08 logMAR, while CDVA improved from 0.52 ± 0.22 to 0.19 ± 0.09 logMAR. K-max decreased 

from 57.8 ± 1.09 D to 53.57 ± 2.66 D, and K-mean reduced from 49.27 ± 0.28 D to 45.30 ± 1.46 D. An 

average of 84.92% ± 11.4% of eyes had an improvement in UDVA. No major complications or significant 

visual acuity deterioration were reported. The authors concluded that “CAIRS serves as an alternative to 

synthetic ICRSs and even corneal transplantation in some cases. They represent a safe, effective, and 

biocompatible promising advancement in corneal ectasia management to improve visual acuity and 

corneal topography with minimal complications.” Acknowledged limitations of their literature review 

included restricted availability of data, data heterogeneity, lack of standardization and consistency in 

procedures, and variations in tissue preparation, thickness. Authors noted “(w)hile the short-to-

medium-term results are promising, there are limited long-term data regarding the durability of 

outcomes, potential complications, and tissue integration. Larger studies are needed for more 

standardized and high-quality data.” 

Friedrich et al (2025) conducted a systematic literature review and meta-analysis on the effect of CAIRS. 

Eyes with keratoconus were included. Exclusion criteria were preimplanted ring segments, ectatic 

diseases other than keratoconus, as well as no reported pre- or postoperative outcome parameters. 

Fourteen clinical studies with a total of 442 eyes were included in the meta-analysis. The mean 

improvement in corrected distance visual acuity (CDVA) was 0.37 logMAR (95% CI: 0.28, 0.46; 14 

studies; n = 442 eyes). Uncorrected distance visual acuity (UDVA) improved by 0.43 logMAR (95% CI: 

0.34, 0.55; 11 studies; n = 427 eyes). Spherical equivalent (SE) improved by 4.59 D (95% CI: 3.35, 5.84; 12 

studies; n = 430 eyes). Maximum keratometry (Kmax) was reduced by -4.49 D (95% CI: -6.05, -2.92; 13 

studies; n = 439 eyes) and total higher order aberrations (HOAs) decreased by -0.33 µm (95% CI: -0.62, -

0.03; 6 studies; n = 171 eyes). One severe adverse event (0.2%) reported was an acute rejection, which 

necessitated explantation. The authors concluded “(t)his meta-analysis demonstrates that CAIRS 

transplantation is an effective procedure that can significantly improve UDVA, CDVA, and topographic 

outcomes in keratoconus eyes with low complication rates.”  Meta-analysis authors acknowledged 

several potential limitations, including a novel procedure with a limited number of studies available; no 

randomization or comparison to other treatment procedures (e.g. DALK, CXL, etc.); and the possibility of 

patient overlap because some studies were conducted by the same research group under different 

conditions. However, no publication bias was found. 

POSITION STATEMENT: 

Implantation of intrastromal corneal ring segments for the treatment of keratoconus meets the 

definition of medical necessary when ALL of the following criteria are met: 



 21 years of age or older 

 There is progressive deterioration in vision, such that adequate functional vision with contact 
lenses or spectacles can no longer be achieved 

 Corneal transplantation is the only alternative to improve functional vision 

 There is a clear central cornea with a corneal thickness of 450 microns or greater at the 
proposed incision site 

Implantation of intrastromal corneal ring segments does not meet the definition of medical necessity 

as a treatment of myopia. 

Implantation of intrastromal corneal ring segments is considered experimental or investigational for all 

other conditions, as there is insufficient published clinical evidence to support safety and effectiveness. 

Corneal allogenic intrastromal ring segments (CAIRS) is considered experimental or investigational, as 

there is a lack of clinical scientific evidence published in peer-reviewed literature to permit conclusions on 

safety and net health outcomes. 

BILLING/CODING INFORMATION: 

CPT Coding 

65785 Implantation of intrastromal corneal ring segments 

ICD-10 Diagnosis Codes That Support Medical Necessity: 

H18.601 – H18.629 Keratoconus 

REIMBURSEMENT INFORMATION: 

Refer to section entitled POSITION STATEMENT. 

PROGRAM EXCEPTIONS: 

Federal Employee Program (FEP): Follow FEP guidelines. 

State Account Organization (SAO): Follow SAO guidelines. 

Medicare Advantage Products: No National Coverage Determination (NCD) and/or Local Coverage 

Determination (LCD) were found at the time of the last guideline review date. 

If this Medical Coverage Guideline contains a step therapy requirement, in compliance with Florida law 

627.42393, members or providers may request a step therapy protocol exemption to this requirement if 

based on medical necessity. The process for requesting a protocol exemption can be found at Coverage 

Protocol Exemption Request. 

DEFINITIONS: 

Astigmatism: an imperfection in the curvature of the cornea or lens of the eye, causing blurred or 

distorted vision. 

https://www.floridablue.com/docview/coverage-protocol-exemption-request/
https://www.floridablue.com/docview/coverage-protocol-exemption-request/


Cornea: the clear, round dome covering the iris and pupil of the eye. 

Myopia: near-sightedness; a refractive error which causes close objects to look clear but distant objects 

to appear blurred. 

RELATED GUIDELINES: 

Endothelial Keratoplasty and Corneal Collagen Cross-Linking, 02-65000-15 

Prosthetic Eyes and Lens Implants, 09-V0000-01 

OTHER: 

None applicable 
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COMMITTEE APPROVAL: 

This Medical Coverage Guideline (MCG) was approved by the Florida Blue Medical Policy and Coverage 

Committee on 09/25/25. 

GUIDELINE UPDATE INFORMATION: 

02/15/06 New Medical Coverage Guideline. 

02/15/07 Scheduled review; no change in coverage statement. 

06/15/07 Reformatted Medical Coverage Guideline. 

02/15/08 Scheduled review; no change in position statement; references updated. 

02/15/09 Scheduled review; no change in position statement; references updated. 

02/15/10 Scheduled review with literature search; position statement change; coverage criteria 

added; references updated. 

12/15/11 Scheduled review; position statement unchanged; references updated; related ICD-9 

and ICD-10 diagnosis codes added: formatting changes. 



11/01/15 Revision: ICD-9 Codes deleted. 

01/01/16 Annual CPT/HCPCS coding update. Added code 65785. Deleted code 0099T. Revised 

Program Exceptions section. 

02/15/19 Scheduled review. Revised description and definitions. Position statement maintained. 

Updated references. 

10/15/20 Scheduled review. Maintained position statement and updated references. 

07/15/22 Scheduled review. Maintained position statement and updated references. 

01/01/24 Position statements maintained. 

10/15/24 Scheduled review. Revised description, maintained position statement and updated 

references. 

10/15/25 Scheduled review. Revised description, added coverage statement for CAIRS, and 

updated references. 

 

 


