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Abstract: Stickler syndrome, a rare inherited disease, carries a lifetime risk of rhegmatogenous retinal httose/ Dum.bem’;‘; 0009wy

detachment (RRD) of up to 65%, higher than any other predisposing condition known. Both syndromic

and non-syndromic eyes suffer RRD predominately from the same pathogenesis, vitreous tractional tears in the peripheral retina.
Consequently, extraordinary publications in 2021-2022, each reporting successful prevention of RRD in Stickler syndrome, using 360-
degree (encircling) laser retinopexy, provide the first strong evidence upon which similar prophylaxis in non-syndromic eyes at high
risk of RRD from peripheral retinal tears can confidently go forward.
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Plain Language Summary
In a rare, inherited disease called Stickler syndrome, the vitreous gel is only partially formed within the eye. The vitreous can then
move about with body movements from birth onward, tearing the peripheral retina and causing retinal detachment, even in childhood
and adolescence. Blindness in multiple generations of Stickler syndrome families at a young age spurred efforts to find a retinal
detachment prevention. Doctors in Cambridge, England, first found an effective prevention with cryotherapy. In 2021 and 2022,
doctors in the United States and England announced that noninvasive encircling laser treatment of the peripheral retina can also
prevent retinal detachment in most Stickler eyes.

Because most detachments are caused by peripheral retinal tears, this is strong evidence that similar encircling laser treatment
could likely prevent many retinal detachments commonly seen in high-risk aging eyes. This would thus prevent the most frequent

cause of acute blindness in otherwise healthy eyes of the elderly population.

Introduction
Stickler syndrome (SS) is a rare, inherited disease that is the highest risk condition known to predispose eyes to
rhegmatogenous retinal detachment (RRD), with a lifetime risk of approximately 65%.'* This report briefly reviews
the etiology of RRD and the current state of RRD preventive efforts. It then discusses the implications of recent
successful prevention treatments in Stickler syndrome for high-risk eyes with other, non-syndromic conditions.”
Without treatment, spontaneous detachment of the (neurosensory) retina from the eye wall is the leading cause of
acute blindness in the aging eye. Treatment became possible only during the 20th century, after Jules Gonin proved that
a full thickness defect in the retina allowed vitreous cavity fluid to enter the potential subretinal space (Figure 1).°
Countless millions undoubtedly went blind in one or both eyes from even microscopic retinal defects during prior
centuries.
The majority of retinal defects that produce RRD are tractional tears resulting from the forces generated by vitreous
gel movements, coincident with or subsequent to posterior vitreous detachment (PVD).” These forces are transmitted to
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Figure | lllustration of retinal detachment caused by a new tear in normal appearing retina, in an eye that had previously received successful focal laser for a retinal tear in
attached retina elsewhere. Used with permission of artist Stephen Gordon ©1999.

the retina predominately at the vitreous base, extending from 2 mm anterior to the ora serrata to 3 mm posterior to it.®
Over 90% of such causative tears, atrophic holes, and lattice degeneration occur anteriorly, in retina that provides only far
peripheral vision (Figure 1).° Therefore, treatments to the peripheral retina typically do not produce substantial visual
disability, even if they result in retinal scarring.®

This critically important point provides the basis for prophylactic treatments to either reduce vitreous traction forces
on the peripheral retina by indenting (buckling) the eye wall; or to strengthen peripheral retinal adherence to the eye wall
(retinopexy), or both.'® Vitrectomy removal of vitreous gel could theoretically reduce traction forces without changing
the peripheral retina, but it has only recently been described in a form that could likely achieve a net reduction in long-
term RRD risk vs the non-vitrectomized eye."!

As an intraocular procedure, vitrectomy involves an additional risk of endophthalmitis, albeit small.'* Both buckling
and vitrectomy are invasive, leaving retinopexy as the only noninvasive treatment for RRD prophylaxis.

Retinopexy Prophylaxis

Cryotherapy was the primary form of retinopexy prophylaxis from its introduction in 1964,'* until the advent of laser
retinopexy in 1970."* Although laser retinopexy can be more precisely placed, with better intensity control, it pre-
dominated only gradually until its application to the peripheral retina was substantially improved by the introduction of
indirect ophthalmoscope (IDO) delivery during the 1990s."”

Nevertheless, over 50 years after the introduction of laser retinopexy, no randomized clinical trial of its use for
prophylaxis has been forthcoming.'®!” RRD prophylaxis thus remains mostly a matter of judgement by the physician and
the informed patient, aided by retrospective studies and literature analysis.'®

It is commonly accepted that symptomatic tears should be treated, but focal prophylactic treatment of asymptomatic,
non-traumatic, predisposing lesions (defects and lattice degeneration®) is still not supported by “strong” evidence and is
usually not recommended.'® Given an option, however, many patients prefer focal treatment (Figure 2) over lifetime
observation of potentially causative lesions, since it involves minimal risk and morbidity.'®

Physicians are duty bound to search for such visible predisposing lesions in the course of routine eye examinations,
but it is understood that the majority of causative tears occur in normal appearing (peripheral) retina.'® This led Byer to
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Figure 2 Image of pigmented lattice degeneration at the equator of the left eye, treated one month previously at the patient’s request with focal IDO laser prophylaxis,
concurrent with repair of a retinal detachment in the right eye, under laryngeal mask anesthesia. Used with permission of Retina Specialists of Alabama LLC.

conclude that, “If we cannot predict the danger sites, we cannot prevent detachment.”*® After also citing the above,'”

Wilkinson further stated that

A demonstration that vitreoretinal lesions increase risk does not justify the treatment of these disorders in the absence of
scientific evidence that the therapy genuinely lowers the rate of subsequent retinal detachment.?!

*Foos found that eyes with lattice degeneration harbored tears in 17% of autopsy eyes vs only 2% of all eyes.’
But for high-risk eyes, especially in partially sighted individuals for whom RRD could be catastrophic, there is another
path than abandoning such focal retinopexy. It is a path that has often been utilized, but without “strong” evidence

heretofore!®!”

- treat visible predisposing lesions in the peripheral retina and add encircling (360 degrees) grid laser
retinopexy to the normal-appearing, but at-risk peripheral retina elsewhere.

The frustration of seeing RRD occurring from new defects elsewhere (Figure 1) in fact led some early retinologists to
supplement rather than abandon focal treatment of visible lesions by adding such encircling laser grid prophylaxis to the

2223 they achieved some notable successes,>**> but

peripheral retina. Using only a slit lamp and a mirrored contact lens,
their technique was difficult, typically left untreated retina anteriorly, and was not widely adopted.*®

Recognizing that IDO laser delivery enabled more effective peripheral retinopexy,'> we pursued encircling prophy-
laxis for certain high-risk eyes during the 1990s. We presented our work to the first meeting of the (newly named)
American Society of Retina Specialists (ASRS) in 2002. Subsequent ASRS surveys indicate that approximately half of
members have since performed encircling laser prophylaxis.

After coalescent treatment of visible defects and lattice degeneration, we treated the peripheral retina to the ora 360
degrees (sparing the long ciliary nerves at 3 o’clock and 9 o’clock) with a grid of laser burns of moderate intensity,
spaced one to two spot widths apart. In effect, we were producing a “second ora” posterior to the vitreous base>’** (to be
protective during possible PVD) and posterior to treatment applied to all high-risk peripheral retina (Ora Secunda
Cerclage, OSC, Figure 3).2%-°

The vortex vein ampullae (VVA) are key IDO landmarks approximating the anatomical equator.’' Laser burns should
approach the ora from a posterior starting position at least halfway back from the ora to the VVA, or even as far
posteriorly as the actual VVA, according to the treating ophthalmologist’s judgment. The VVA themselves are avoided.
In our experience, this pattern has been safe and effective, however we learned that OSC against giant retinal tear (GRT)
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Figure 3 lllustration of “standard” ora secunda cerclage (OSC) that in our experience has proven successful in non-syndromic eyes for more than two decades. Used with
permission of artist Stephen F Gordon ©2020.

required tighter grid placement (one spot width spacing), with slightly higher intensity burns, crossing the ora to include
the anterior vitreous base.’

The goal of OSC is to bond the entire at-risk peripheral retina to the eye wall with sufficient strength to withstand
vitreous traction forces that could otherwise cause tears and detachment. Properly controlled laser retinopexy achieves
a bond three to five times as strong as unprotected retina,>* with maximum strength developing over approximately one

month.

Strong Evidence from Stickler Syndrome
The extremely high risk of RRD at a young age in Stickler syndrome (30%, or half, occurring before age 20)"* caused
the Cambridge group to begin encircling retinopexy using cryopexy at the ora to prevent GRT, more than 40 years ago. In
2014, they reported at least a five-fold decrease in Stickler RRD with such encircling cryopexy at the ora (an eight-fold
decrease in fellow eyes), using individually matched, untreated eyes as controls.” There were no clinically significant
complications after these noninvasive procedures, including no development of epimacular membranes.

In January 2021, we reported in detail an effective encircling laser retinopexy technique for prophylaxis of Stickler
RRD, in five eyes of a single family (Supplementary Video) genetically and clinically proven to be at high risk for RRD,

emulating the Cambridge cryopexy,” Moreover, our technique (Ora Secunda Cerclage/Stickler Syndrome, OSC/SS)
extended more posteriorly, between the VVA, preventing even the small, posterior tears frequently seen in Stickler
detachments, without symptomatic loss of peripheral vision. With a mean follow-up now of 10.5 years in the five treated
eyes (including three fellow eyes), none have developed RRD. Twenty-four additional (genetically confirmed type 1 or
type 2) SS eyes have since been treated with OSC/SS with none suffering subsequent RRD. We are currently designing
a prospective, non-randomized clinical trial of the OSC/SS technique to facilitate cohort comparison studies.*
Naravane et al and Khanna et al subsequently reported similarly large reductions in RRD rates in (predominately
clinically diagnosed) SS, in larger series, using a form of encircling laser retinopexy extending to approximately the
equator (26.7% vs 4.6%, p = 0.034; 73% vs 3%, p = 0.001, respectively).*” Linton et al recently reported a fourth
encircling laser prophylaxis study for (predominately genetically confirmed) SS, confining treatment to the ora region as

a GRT prophylaxis.>** RRD was reduced from 23% to 9% (p = 0.057), with no GRT lesions seen in the eyes that detached
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despite prophylaxis (vs 42.9% GRT in control eyes detaching). Along with the Cambridge study it emulated, this
conclusively illustrates the ability of encircling prophylaxis to prevent GRT as the ultimate PVD injury to the retina;>*
and also explains its demonstrated effectiveness in preventing lesser tears during PVD when treatment is extended
posteriorly to encompass the entire vitreous base.>> None of these studies noted significant treatment complications.
Importantly, a trend in all SS encircling prophylaxis studies was a lower rate of RRD failure as prophylaxis was extended
posteriorly.

The high rate of RRD in SS, beginning at a young age,'” and occurring in a genetically defined and identifiable
condition, provides a unique opportunity to document a large preventive affect versus the natural course.® >~
Moreover, the prophylaxis experience in SS is directly applicable to non-syndromic, aging eyes since SS detachments
typically result from the same pathogenesis - vitreous traction tears in the peripheral retina. Encircling laser retinopexy
usually succeeds by preventing these tears, as the treated neurosensory retina becomes in effect a part of the eye wall,
withstanding vitreous traction.

At least eleven earlier reports of encircling laser prophylaxis effectiveness in non-syndromic eyes have gone largely
unremarked for decades. Although they have individually not been regarded as strong proof, in their totality they now
add to the credibility of the recent SS successes, and they will be reviewed in a sequel to this article.

Conclusion

Despite numerous calls for randomized clinical trials of RRD prophylaxis, none have materialized during a half century
since the advent of laser retinopexy.'®!”?! However, the large, long duration, case-controlled Cambridge SS study now
clearly provides strong evidence of encircling retinopexy safety and effectiveness for any asymptomatic eyes that are
deemed to be at high risk for RRD from giant retinal tear.” Moreover, four subsequent laser retinopexy studies of SS

3-5,34

prophylaxis together demonstrate both equivalency to the Cambridge cryopexy procedure, and the ability to protect

the entire peripheral retina against more posterior tears, regardless of PVD status.> Thus, randomizing high-risk eyes to
no treatment in continued pursuit of stronger evidence has become ethically questionable.*”

Focal retinopexy prophylaxis minimizes a predisposing lesion’s ability to thereafter cause RRD, but it affords no
protection of untreated retina elsewhere. This is accomplished for eyes at high risk for peripheral tears by encircling grid
laser retinopexy that is finally a proven effective prophylaxis in the highest risk condition of all, Stickler syndrome.

It is obviously more difficult to define “high risk” in non-syndromic eyes, and we do not purport to do so here. But
with strong SS prophylaxis evidence in hand, increased efforts to define “high risk” non-syndromic eyes by their natural
course will ensue, along with increased recognition of partially sighted individuals to whom (another) RRD poses an
avoidable threat of legal blindness, and who thus have less risk tolerance.

As data are collected and analyzed for future cohort comparison studies of prophylaxis in non-syndromic eyes, it will remain
the responsibility of each physician and each informed patient to assess risk and risk tolerance with the data then available — but
hence forward, in an environment in which safe and effective encircling prophylaxis is appropriately recognized.

Many reports of encircling laser prophylaxis give little description of technique.*>**>” But its safety and effective-
ness can be quite technique dependent. We plan to publish a comprehensive description of optimal technique in a sequel
to this article.

While espousing a more interventional approach to RRD prevention, we also recognize treatment risks. Laser
treatment permanently changes the retina, and it should be applied with skill and great care — as much as necessary,
but as little as possible. It is not a minor procedure. It is the surgeon’s permanent laser signature.
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