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Abstract: Rhegmatogenous retinal detachment (RD) is typically caused by retinal tears anterior to the equator, usually occurring in 
normal appearing retina. We here review the chronological history of encircling (360-degree) laser retinopexy to the peripheral retina 
as a stand-alone prophylaxis for retinal tears in asymptomatic eyes determined to be at high risk. We describe recent strong proof that 
such encircling prophylaxis prevents RD in Stickler syndrome, the highest risk predisposing condition known. Finally, we note that 
peripheral vitreous traction tears are the common pathogenesis of RD in both syndromic and non-syndromic eyes, so that such 
prevention may ultimately prove effectual in eyes determined to be at high risk in both. 

Plain Language Summary: In a rare, childhood disease called Stickler syndrome, noninvasive laser prevention of retinal detach
ment (RD) has recently been proven to be safe and effective. Such 360-degree laser treatment will likely be eventually proven to also 
prevent RD’s that more commonly occur in the course of normal aging. 

Keywords: encircling laser prevention, retinal detachment prevention, 360-degree laser prophylaxis, ora secunda cerclage, OSC, 
Stickler syndrome, OSC/SS

Retinal Detachment Prevention
As aging eyes develop lens opacities (cataract) millions who are affected finally have a simple and elegant solution – 
elective lens replacement with an artificial intraocular lens (IOL). But when movements of aging vitreous gel behind an 
IOL lead to rhegmatogenous retinal detachment (retinal detachment, RD, Figure 1), urgent surgery is the last chance 
before blindness.

Although RD is usually repairable, preventing retinal tears and detachments is a better sight-saving solution. 
Fortunately, causative vitreous traction tears typically occur in the peripheral retina that can be laser “welded” to the 
underlying choroid (retinopexy) as a preventive procedure with little or no noticeable disturbance in vision.

Laser Retinopexy: The Beginning
Laser retinopexy was introduced circa 1970 to focally treat visible lesions in the retinal periphery predisposing to RD, 
such as retinal tears and lattice degeneration (Figure 2).1,2 Laboratory experiments at that time demonstrated that laser 
retinopexy strengthened the retina against tears from vitreous traction 3 to 5-fold versus untreated retina, with maximum 
strength achieved approximately one month after treatment.3
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These peripheral predisposing lesions were typically discovered by indirect ophthalmoscopy, providing a wide field of 
view, stereopsis, and dynamic scleral depression. But actual treatment with lasers was only possible through a contact 
lens at a slit lamp, with none of these advantages.

Focal retinopexy of retinal defects, although logical and often performed, has been unequivocally endorsed by the 
American Academy of Ophthalmology (AAO) only for “horseshoe” tears associated with symptomatic posterior vitreous 
detachment (PVD), because,

Figure 1 Aging vitreous gel has torn the peripheral retina, allowing aqueous fluid to enter the potential subretinal space, causing a retinal detachment (Image used with 
permission of Stephen Gordon).

Figure 2 Focal laser retinopexy two months after treatment of a pigmented lattice degeneration lesion (Image used with permission of Retina Specialists of Alabama, LLC).
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A primary limitation of (focal) prophylactic therapy (in asymptomatic eyes) is that causative breaks leading to RD often occur 
during PVD in areas that appear normal prior to the PVD.4(Figure 3) 

In fact, Byer noted that 70% of retinal tears after PVD occur in apparently normal retinal areas: and that 89% of 
detachments in untreated eyes with two or more risk factors (impending PVD, fellow eye status, lattice degeneration, 
asymptomatic defects, myopia, pseudophakia, family RD history) arise from such “normal” appearing areas (“if we 
cannot predict the danger sites, we cannot prevent detachment”).5

The mainstream of ophthalmology followed along the path of Byer who counseled restraint in focal treatment of 
asymptomatic lesions, even those known to be predisposing in fellow eyes.6 However, during the early years of laser 
retinopexy, a few determined ophthalmologists continued focal treatment of predisposing lesions in asymptomatic fellow 
eyes and supplemented it with an encircling grid of laser retinopexy to the normal appearing peripheral retina elsewhere.7,8

Additionally, Pollack et al employed encircling laser retinopexy at the equator for high-risk eyes with inherited 
predispositions

It is possible that the boundary of laser burns at the border of pathological and normal retina, produced by the application of 
laser photocoagulation 360 degrees around the peripheral retina, acts like a new posterior ora serrata.9 

Through the small mirror of a contact lens, there was limited ability to effectively treat the entire retinal periphery, 
leading to inconsistent prophylaxis outcomes. Pollack even described having a child under general endotracheal 
anesthesia held sitting at a slit lamp while encircling laser treatment was performed with a contact lens. In fact, many 
such efforts simply created a “fence” near the equator to “delimit” retinal detachments still occurring anteriorly.9 But 
detachments developing more anteriorly could still breach skip areas in treatment, or cause new tears in retinopexy, and 
extend posteriorly (Figure 4a and Figure 4b).

Because little distinction was made between its concept and its execution, encircling laser prophylaxis was thereafter 
widely regarded as a failure.10 This hindered its adoption for years, even after implementation limitations were overcome 
with indirect ophthalmoscope laser delivery. In fact, it would take thirty more years before the AAO endorsed “360- 
degree” laser prophylaxis, and then only for a single predisposing condition.4

Figure 3 RD caused by a new tear in normal appearing retina,4,5 even after prior focal treatment of a preexisting tear elsewhere (Image used with permission of Stephen 
Gordon).
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Indirect Ophthalmoscope (IDO) Laser Delivery Makes Its Appearance
IDO laser delivery became clinically available circa 1995,11 enabling reliable 360-degree (encircling or cerclage) grid 
laser to the entire peripheral retina, extending to the ora serrata, if an eye was determined to be high-risk (Video S1). 
Laser “welding” of the peripheral retina to the underlying choroid (retinopexy) could then more likely prevent causative 
tears in normal appearing peripheral retina when PVD eventually occurred (Figure 3).3,4

It is our intention here to offer a comprehensive chronology of encircling laser prophylaxis development as a stand- 
alone procedure, from our perspective of early and persistent proponents, developing proof of safety and efficacy over 
decades based on our experience. The determination of which eyes are at sufficiently high risk to justify encircling 
prophylaxis is each physician’s responsibility, each informed patient’s choice, and is an ongoing process.

When encircling laser prophylaxis is performed, the ideal position for the posterior edge of treatment is between the 
posterior vitreous base (which rarely extends more than 3 mm posterior to the ora serrata)12 and the vortex vein (VV) 
ampullae (whose anterior edge approximates the equator, averaging 7.6 mm posterior to the ora serrata).13 We have 
demonstrated that, when necessary, tight grid retinopexy can be extended posteriorly to and between the VV ampullae 
without noticeable reduction in the visual field.14 The VV ampullae themselves and the long ciliary nerves at 3 and 9 
o’clock should be carefully avoided to preserve optimal choroidal circulation and anterior segment innervation.15,16

But which eyes are at high risk, and how high a risk do they harbor? Without these answers no clinical trials of either 
focal or encircling laser prophylaxis were developed, although prospective trials were frequently called for in the 
prophylaxis literature.6 And absent prospective clinical trials, it was understandable that encircling laser prophylaxis 
was only occasionally mentioned in the literature, and rarely performed, except in conjunction with vitrectomy surgery to 
prevent RD recurrence. When it was reported as a stand-alone prophylaxis, it was always in an effort to prevent retinal 
detachment in fellow eyes.17–19

Creating a “Second Ora” to Protect the Central Retina in High-Risk Eyes: 
A Chronology
In the July 1998 issue of EyeWorld, a publication of the American Society of Cataract and Refractive Surgery (ASCRS), 
we published, “A New Treatment for the Prevention of Retinal Detachment,” as the featured article, describing for the 
first time a method of “Laser Cerclage” with Indirect Ophthalmoscope (IDO) delivery to prevent retinal tears in the 
normal appearing peripheral retina of eyes judged to be at high risk for RD.20

In 2002, at the first annual meeting of the American Society of Retina Specialists (San Francisco), Morris et al 
reported a concept of using encircling laser retinopexy as a pure prophylaxis in high-risk eyes, independent of vitrectomy, 
to produce a “second ora” or “ora secunda” (ora secunda cerclage, OSC), posterior to the vitreous base but anterior to the 

Figure 4 (a) Laser “fence” (Image used with permission of Retina Specialists of Alabama, LLC), (b) a new tear anterior to treatment allows subretinal fluid to breech the laser 
“fence” (Image used with permission of Stephen Gordon).
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equator Rather than Pollack’s concept of producing a “second ora serrata” at the boundary between “pathological” and 
normal retina, to “delimit” retinal detachments occurring anteriorly,9 IDO laser grid retinopexy would thus bond all high- 
risk peripheral retina anteriorly, taking it completely “off the playing field” (Figure 5). In our experience, such OSC 
treatment prevents both retinal detachments and the retinal tears that cause them in properly treated peripheral retina.

In 2008, OSC was the invited Cover Story in Retina Today (Figure 5).17 Fellow eyes of bilaterally pseudophakic 
patients who otherwise were reported to have a 26% chance of developing a second retinal detachment were analyzed.21 

Fellow eyes with lattice or breaks were offered a choice of observation, focal prophylaxis, or OSC encircling 
prophylaxis. Fellow eyes with no lesion were observed, unless the primary eye had lost macular function, in which 
case OSC or observation were offered.

Eyes observed or treated with focal laser retinopexy suffered a 19.4% RD rate, whereas OSC-treated eyes had 
a 1.4% RD rate with average follow-up of five years (p<0.001). However, in the pre-OCT era, when the diagnosis of 
PVD was less certain and less easily documented, this study did not analyze PVD status and did not proceed to 
a prospective trial.

In 2016, Ripandelli et al reported using 360-degree laser prophylaxis in fellow eyes of patients who had suffered 
spontaneous retinal detachment from a giant retinal tear (GRT) in the primary eye Untreated fellow eyes had a GRT 
detachment rate of 14.5%, while fellow eyes treated with encircling laser prophylaxis had a 2% GRT detachment rate 
(p<0.001).18

In 2020, Verhoekx et al reported that patients with a GRT primary RD suffered a fellow eye RD rate (from any size 
defect) of 43% when observed, whereas only 12.8% of such fellow eyes treated with laser cerclage detached (p<0.001).19

In 2023, Morris et al published “Preventing Retinal Detachment: The Encircling Laser Retinopexy Technique,” 
describing in great detail the OSC method for performing encircling laser treatment.22 This extensively illustrated article 
included a supplemental review of all encircling laser articles published to date, the majority describing treatment during 
vitrectomy to prevent recurrent retinal detachment. This was the first literature description, beyond a sentence or two 
describing number/location of treatment “rows,” of a detailed methodology and protocol for encircling laser prophylaxis.

In December 2024, Kuhn and Morris published an editorial describing a proactive stance regarding informed consent, 
in which patients at high risk of fellow eye RD are fully informed regarding all available options – observation, focal 
laser retinopexy, or encircling laser prophylaxis.23

Figure 5 Illustration of OSC. Laser burns of moderate intensity are placed in a grid pattern (one to two spot widths separation) extending from the ora serrata 
approximately 5 mm posteriorly, in effect producing a “second ora” posterior to the vitreous base (Image used with permission of Stephen Gordon).

Clinical Ophthalmology 2026:20                                                                                                   https://doi.org/10.2147/OPTH.S588688                                                                                                                                                                                                                                                                                                                                                                                                       5

Morris et al

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)



Stickler Syndrome: Learning From the Children - Progress Quickens
In 2012, Morris began systematically offering “OSC/SS,” extending OSC encircling laser prophylaxis more posteriorly 
for patients with Stickler syndrome (SS) who were definitively identifiable by genetic testing, or by family history, 
myopia, vitreous phenotyping, and retinal examination - and who otherwise had up to a 65% lifetime risk of RD.24

Half of SS detachments occur by age 20, with up to 80% being bilateral at a median of 4 years.25 Because of giant 
tears, multiple posterior tears, young age at onset, aberrant vitreous traction, and proliferative vitreoretinopathy, SS 
retinal detachments are especially difficult to repair. Consequently, there is often a strong family history of vision loss or 
blindness at an early age in this dominantly inherited disease.26 The fundamental problem in Stickler eyes is that the 
vitreous cavity is only partially filled with gel vitreous at birth (optically empty). The central vitreous does not “liquify” - 
it never forms.27

In non-syndromic aging eyes, acute posterior vitreous detachment is “the protagonist in the drama of retinal 
detachment.”28 Not so in Stickler syndrome, because movements of the hypoplastic vitreous gel often give rise to retinal 
tears completely independently of posterior vitreous detachment (Video S2), even during childhood and adolescence, 
when normal eyes with a completely gel-filled vitreous cavity are impervious to such an occurrence.29 And aqueous fluid 
is ready to breach any retinal tear that develops.

In fact, less than half of Stickler RD’s have posterior vitreous detachment.29 Moreover, the vitreous gel that is present 
adheres to the retina in an anomalous, unpredictable fashion, frequently causing multiple posterior tears that justify the 
use of silicone oil as a prophylaxis against proliferative vitreoretinopathy in the repair of any resultant retinal detachment 
(Video S2).29,30 Lattice degeneration and radial perivascular retinal degeneration with strong foci of vitreous adherence 
can extend quite posteriorly, sometimes requiring posterior focal retinopexy prophylaxis beyond anterior encirclement 
(Figure 6).31 Since the vitreous base extends posterior to the ora serrata only with advancing age,12 anterior traction 
events give rise to giant retinal tears at the ora serrata in over 40% of SS retinal detachments (Figure 7).25,32

In 2021, Morris et al published “Stickler Syndrome: Laser Prophylaxis for Retinal Detachment” describing an 
extension of OSC (OSC/SS) that prevented RD in the fellow eyes of three SS family members (and in both eyes of 
another affected male) genetically verified as type 2, who had lost vision in the primary eye (Video S3)14 Affected 
members not treated developed RD at a rate of 83% in this family.

OSC/SS protocol treatment begins 2 mm onto the pars plana, to cover the anterior vitreous base, preventing giant 
retinal tears at the ora, and emulating the standardized, long-term, encircling cryopexy prophylaxis reported by the 
Cambridge retina group.25 It also extends posteriorly to and between the vortex vein ampullae to prevent the multiple, 
smaller posterior tears also commonly seen in SS (Figure 8).24 Importantly, burns are of slightly increased intensity and 
a tighter grid pattern is used, relative to standard OSC, to effectively prevent GRT.

Figure 6 Radial perivascular retinal degeneration pathognomonic of SS (Used with permission of Retina Specialists of Alabama, LLC).
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Morris has now treated 42 SS eyes in 26 patients with OSC/SS (with an average age of 23 years and an average follow-up 
of 6.0 years) with RD occurring in one eye (2.4%). Fifteen of 26 affected patients were genetically confirmed as type 1 or 
type 2 SS. The remaining eleven patients (42%) were diagnosed clinically, all having a family history of RD at an early age 
and/or with a genetically diagnosed first degree family member. In contrast, Camp et al found a 36% rate of RD in untreated 
SS eyes during only 4 years of follow-up, at a mean age of 18.5 years, with 75% clinically diagnosed.33

One eye of a 34-year-old man suffered RD twelve years after prophylaxis, from a microscopic defect overlying the 
temporal long ciliary nerve that was intentionally spared laser retinopexy. The RD was repaired with preoperative visual 
acuity retained at 20/30. This patient had previously suffered GRT detachment in the untreated primary eye at age 18, 
recovering only 20/160 visual acuity, with a visual field reduced to a diameter of 48 degrees. This illustrates the potential 
value of OSC/SS in preventing GRT (100%), even when not completely successful as an RD prophylaxis.

Figure 7 Image of giant retinal tear LE from 1 o’clock to 9 o’clock (Used with permission of Retina Specialists of Alabama, LLC).

Figure 8 Ora Secunda Cerclage/Stickler Syndrome (OSC/SS). A grid of laser burns of slightly increased intensity is placed one burn width apart from 2 mm onto the pars 
plana to and between the vortex vein ampullae posteriorly (Image used with permission of Stephen Gordon).14
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In 2022, two larger, retrospective and similarly successful encircling laser prophylaxis articles with predominately 
phenotypically diagnosed SS patients, from author groups Khanna et al and Naravane et al were reported but without 
detailed treatment protocols.34,35

Also in 2022, Morris et al published “Preventing Retinal Detachment: Where are We?” concluding that SS and non- 
syndromic, age-related RD share the same pathogenesis of peripheral vitreous traction tears.36 And that successful 
encircling laser prophylaxis in SS, the highest risk condition known, could reasonably be expected (albeit still unproven) 
to be similarly effective in non-syndromic eyes identified as high risk, using an OSC technique that extends posterior to 
the normal adult vitreous base.12,13

In 2023, Linton et al from Manchester, England reported encircling laser restricted to the vicinity of the ora serrata, to 
show equivalency to the Cambridge encircling, single-row cryopexy “straddling the ora” in preventing GRT’s that 
commonly cause RD in Stickler syndrome25,32 Remarkably, no GRT was seen subsequently in any treated eye, although 
9% of treated eyes (down from 26% untreated) still detached from smaller tears posteriorly. As a commentary, Morris 
et al noted that in the four SS studies reported since 2021, encircling prophylaxis effectiveness tended to increase as 
retinopexy was extended posteriorly.14,32,34,35

In 2025, the AAO published its first ever Preferred Practice Pattern (PPP) endorsement of 360-degree laser 
prophylaxis in asymptomatic eyes – but only for patients with genetically verified Stickler syndrome.4 Moreover, 
Camp et al in a systematic review and meta-analysis of six laser prophylaxis reports with comparative controls found 
that in pooled data from 400 eyes of 225 patients with Stickler syndrome (more than 75% clinically diagnosed) the RD 
rate was reduced from 36% in control eyes having 4 years average follow-up, to 6.6% in treated eyes (p<0.00001), with 
6.3 years of average follow-up.33

The importance of this successful preventive treatment for SS can be fully appreciated when pondering the facts that 
half of SS detachments occur before age 20 years;25 that up to 80% occur in both eyes at a median interval of only 4 
years;25 that these detachments are very difficult to repair, with a poor visual prognosis;29 that RD avoidance can save 
generations of blindness in this dominantly inherited disease with up to a 65% lifetime rate of RD;24,25 that similar 
encircling laser prevention is likely to be successful (albeit still unproven) in high-risk, non-syndromic eyes since they 
share the SS pathogenesis of peripheral vitreous traction tears;36 and finally, that this progress has occurred only after 
a half century of futile efforts to precisely identify (and to develop successful laser retinal detachment prevention for) 
asymptomatic, non-syndromic but nevertheless high-risk adult eyes.4,6

Complications
Visual Field Effects
Any encircling laser retinopexy reduces the peripheral visual field while increasing central visual field security. This 
trade-off increases as the retinopexy border is extended more posteriorly, and the increasing potential for noticeable 
visual field loss understandably gives rise to controversy. Yet even after OSC/SS retinopexy was extended posteriorly 
further than ever previously described, to and between the VV ampullae, the loss of peripheral field was asymptomatic in 
all four treated patients in our initial report and rated as a 0% disability by Estermann scoring.14

On Goldman field testing, the average field diameter was in fact reduced from 120 degrees to 100 degrees.14 But as 
a renowned low vision specialist commented, “The importance of peripheral vision to our daily visual activities 
diminished as dinosaurs became extinct.”37 Consequently, we now confidently perform the entire OSC/SS treatment 
from 2 mm anterior to the ora serrata to the posterior edge of the VV, sparing the ampullae themselves, in a single session 
(OU if neither eye has suffered prior RD).37 And we have not seen symptomatic visual field loss in OSC/SS treated 
patients.

A detailed vision disability analysis of the OSC/SS visual field implications is now being prepared for publication.

Epimacular Proliferation
Epimacular proliferation has been noted to complicate RD repair in as much as 10% of cases, sensitizing retinal 
specialists to this potential complication of retinopexy. But epimacular proliferation causing a decrease in visual acuity 
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is rarely seen after prophylactic laser retinopexy for a flat, existent tear, and even more rarely in its absence, when 
pigment epithelial cells, as precursors of fibroblasts, have no access to the vitreous cavity.38

In fact, in the predominately young asymptomatic eyes treated in four studies of Stickler syndrome with encircling 
retinopexy prophylaxis, absent any existent retinal break, no eye was documented to have developed a clinically significant 
macular complication during a minimum of 4 years follow-up. Moreover, macular pucker was specifically noted to be absent 
in the largest study involving 229 treated eyes.25,39 Finally, a report by Xie et al in 2025 studying 726 eyes of predominately 
older patients treated with laser photocoagulation for “peripheral retinal degenerations” (specifically excluding full thickness 
defects) concluded that it did not significantly increase the incidence of epiretinal membrane.40

Anterior Segment Effects
Denervation of the anterior segment is a consequence of damage to the long and short ciliary nerves coursing beneath 
treated uveal tissue.15,16 It can be manifested by an enlarged pupil, accommodative weakness, and in rare cases by an 
anesthetic cornea.15,16 Direct laser injury to the iris or lens can also occur if adequate mydriasis is not monitored and 
maintained during treatment. These complications are relatively rare, usually transient, and can be minimized by good 
technique as extensively described in our 2023 review.22

Conclusion
Where Are We Now? And Where Are We Going?
A half century after the advent of laser retinopexy,1,2 and more than a quarter century after the advent of IDO laser 
delivery,11 encircling laser prophylaxis has finally been recognized as an effective prevention paradigm for Stickler 
syndrome (SS)4,36 - the highest-risk condition known to predispose an eye to retinal detachment.24

Because syndromic and non-syndromic retinal detachments share the predominate pathogenesis of peripheral vitreous 
traction tears, it is logical (a tear is a tear) to expect encircling prophylaxis to be effective in other, non-syndromic 
predisposing conditions.36 In fact, we have found that this appears to be the case while developing the ora secunda 
cerclage (OSC) and OSC/SS protocols during the last three decades.14,17,22 Moreover, in a few, selected eyes at especially 
high risk, after maximal retinopexy strengthening of the peripheral retina against vitreous traction, “safest possible (27- 
gauge) vitrectomy” as recently described for removal of symptomatic vitreous opacities,41 is thereafter enabled to reduce 
vitreous traction itself, to achieve maximal prevention of retinal detachment (Figure 9a and b).42

Successful prophylaxis for Stickler syndrome is now being prospectively documented in a ten-year OSC/SS clinical trial,43 

− the first prospective trial of laser prophylaxis since its introduction in 1970.2 A second trial arm is planned for OSC treatment 

Figure 9 (a) A high-risk eye, status post OSC encircling laser retinopexy to strengthen the retina against vitreous traction, undergoes 27-gauge “safest possible” vitrectomy 
to reduce vitreous traction itself, (b) achieving maximal RD prophylaxis (Images used with permission of David Fisher).42
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of non-syndromic fellow eyes having lattice degeneration and persistent vitreous attachment that have recently been 
documented as having a 40% to 60% risk of retinal tears or detachment upon acute posterior vitreous detachment.39,44–46

Because those at risk of RD from SS are accurately identifiable and their risk level is documented as especially high, 
Stickler syndrome has contributed immensely to our knowledge of preventive safety and efficacy. However, SS is a rare 
disease, and far more detachments occur from the various conditions that characterize non-syndromic eyes. These 
predisposing conditions include impending PVD, lattice degeneration, asymptomatic defects, fellow eye status, family 
RD history, myopia, and pseudophakia. But their risk level is more difficult to assess. Regardless of predisposing 
condition, however, RD in each case is for the most part caused by traction tears in normal appearing peripheral retina 
that can usually be prevented by encircling retinopexy when an eye is determined to be at high risk.

Ironically, preventive treatment for blinding SS in children will likely lead to strong proof of encircling laser 
retinopexy as a sight-saving prevention for RD in the high-risk, non-syndromic adult eyes enumerated above.35 

Successful prevention in Stickler syndrome, and eventually in certain fellow eyes,44,45 will drive further efforts to 
identify other high-risk conditions and to quantify their risk levels.

The pace of progress in preventing the scourge of sight loss from retinal detachment is quickening. This requires that 
informed consent for patients determined to be at high risk increasingly include all options – observation, focal 
prophylaxis or encircling prophylaxis as appropriate – based on the information we do have, although incomplete, 
while we seek even greater evidence of safety and effectiveness.47

Abbreviations
RD, retinal detachment; PPP, preferred practice pattern; OSC, ora secunda cerclage; PVD, posterior vitreous detachment; 
SS, Stickler syndrome; OCT, optical coherence tomography.
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