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Purpose: To evaluate the association among laser prophylaxis treatment, retinal detachment (RD), and visual
acuity (VA) in patients with Stickler syndrome (SS).

Design: Retrospective comparative case series.
Participants: Patients with SS.
Methods: Patients received extended vitreous base laser (EVBL), nonprotocol laser (NPL), or no laser pro-

phylaxis treatment of any kind.
Main Outcome Measures: The 2 main outcome measures that were examined in these patients were rates

of RD and VA.
Results: In this study, 230 eyes of 115 patients were included. Fifty-nine patients were women (51%). The

median age at the time of laser prophylaxis treatment was 9.5 years (interquartile range [IQR], 6e13 years), and
the median age of patients with RD was 11 years (IQR, 7e18 years). Of the 230 eyes, 92 did not undergo any laser
treatment, 9 received NPL treatment, and 129 received EVBL treatment. Of the 129 eyes that underwent EVBL
treatment, 4 (3%) had RD, compared with 74 eyes (73%) that had RD and did not receive laser or NPL treatment
(P < 0.001). Eyes that received EVBL treatment had approximately 8 lines better vision, on average, compared
with those that did not receive laser or NPL treatment (�0.86 logarithm of the minimum angle of resolution; 95%
confidence interval,�1.1 to �0.64; P < 0.001).

Conclusions: TreatmentwithEVBLseems to reduce the rateof subsequentRDand is associatedwith better VA
in patients with SS. Ophthalmology Retina 2022;6:263-267 ª 2021 by the American Academy of Ophthalmology

See editorial on page 261.
Stickler syndrome (SS) is an inherited, progressive colla-
genopathy that was first described in 1965 and is a leading
cause of pediatric retinal tears and detachments.1e9 It has
been reported that 10% to 65% of patients with SS have
retinal detachment (RD) before the age of 10 years.3 Some
of these RDs are irreparable because of extensive giant
retinal tears (GRTs) and proliferative vitreoretinopathy.10

Retinal tears or detachments in patients with SS have been
shown to occur as early as 8 months, and patients with SS
require frequent examinations for the detection of RD and
prevention of the development of proliferative
vitreoretinopathy (PVR), which can result in severe vision
loss.10 Retinal detachments are typically caused by GRT
formation near the pars plana. There has been up to an
84% success rate of reattachment and a 33% to 64%
improvement in visual acuity (VA) postoperatively,
although patients tend to require multiple surgeries.11,12

Even with anatomic success, vision may still be reduced.
Although some retrospective studies have shown a

reduction in RDs after patients have undergone prophylactic
treatment through cryotherapy, laser, or scleral buckle, this
has not been consistently demonstrated.13e18 In fact, Monin
et al17 found higher rates of RD after the administration of
prophylactic laser. The Cambridge group applied 360�
cryotherapy at the ora serrata and observed a decrease of
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up to 7 fold and 10 fold in unilateral and bilateral RDs,
respectively.13,14 Some studies in which eyes were treated
with either focal or 360� of argon laser prophylactically
have demonstrated a statistically significant reduction in
rhegmatogenous RDs.15,16,19 However, few studies have
analyzed a large sample of patients treated exclusively
with laser, and the results of studies with smaller sample
sizes have been inconclusive.17,20

Replicating the success of prevention with cryotherapy
might require a broad, 360� laser, which we termed
extended vitreous base laser (EVBL). The purpose of this
study is to evaluate the association among laser prophylaxis,
RD, and VA in patients with SS.

Methods

This retrospective study of participants was approved by the
institutional review board of the University of Chicago (IRB #20-
0876). Study participants provided written informed consent. All
study protocols adhered to the tenets of the Declaration of Helsinki.
The study conformed to the Health Insurance Portability and
Accountability Act of 1996 regulations. The study included pa-
tients seen between January 1, 2006, and October 6, 2020.

Participants who were included in this study were all patients
diagnosed with SS who were evaluated at the University of Chi-
cago Medical Center or Retina Consultants Ltd, Des Plaines,
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Table 1. Baseline Demographic Information of 230 Eyes Stratified by Treatment Status

Baseline Demographic Information

No Laser or NPL EVBL

P Value(n ¼ 101 Eyes) (n ¼ 129 Eyes)

Female sex, n (%) 44 of 101 (44%) 74 of 129 (58%) 0.065
Age at baseline, yrs, median (IQR) 13 (6e39) 9 (6e14) 0.004
Follow-up duration, yrs, median (IQR) 4 (1e6) 6 (3e7) 0.034
LogMAR at baseline, median (IQR) 0.48 (0.18e2.5) 0.18 (0.1e0.48) <0.001
Among those without RD at baseline 0.18 (0.1e0.4) 0.18 (0.1e0.4)
Family history of RD, n (%) 42 of 70 (60%) 64 of 98 (65%) 0.527

EVBL¼ extended vitreous base laser; IQR¼ interquartile range; logMAR¼ logarithm of the minimum angle of resolution; NPL ¼ nonprotocol laser; RD¼
retinal detachment.
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Illinois. The diagnosis of SS in each patient was made according to
previously published clinical diagnostic criteria and, if possible,
confirmed by genetic testing.10

Our pattern of laser has been to treat from the ora serrata to the
equator 360� with laser burn spacing between one half to 1 spot
size, which we termed EVBL. This pattern was designed to mimic
the adhesion of cryotherapy, which has shown prophylactic suc-
cess.13,14 The laser pattern of eyes that had undergone laser
prophylaxis treatment but did not follow this pattern of EVBL
was termed as nonprotocol laser (NPL). Nonprotocol laser
included eyes in which laser was administered only to surround
pathology, such as lattice and breaks, or those in which the laser
pattern was spaced less densely than 1 burn width or covered
lesser area than equator to ora for 360�.

Nonprotocol laser eyes were either treated at other centers or
treated by the authors but in a less-thorough pattern in an attempt to
avoid pupillary and accommodative dysfunction. Patients and their
families were generally offered EVBL at presentation. Some
families agreed to EVBL, particularly if the contralateral eye had
RD, but some declined. Young patients might have been observed
initially, given the lack of prior data on the optimal age at the time
of prophylaxis. Extended vitreous base laser treatment was
generally administered to both eyes of children under anesthesia
and to the contralateral eyes of those who had RD.

The data collected for each patient included relevant de-
mographic information and ocular history, including VA, baseline
vitreoretinal pathology, pattern of prophylaxis provided, high
myopia (defined as >6.00 diopters [D]), genetic status, duration of
follow up from initial presentation to final examination, and retinal
status at the latest outpatient follow up. Eyes with RD on presen-
tation were included in the study, considering any previous NPL,
EVBL, or no laser. Visual acuity was measured as Snellen acuity
and converted to logarithm of the minimum angle of resolution
(logMAR). Counting finger vision was estimated at 20/2000 vision
(logMAR 2) and hand motion at 20/6000 (logMAR 2.5).21 For
regression purposes, light perception was estimated to be 20/20
000 (logMAR 3) to avoid exclusion from regression analysis.
Table 2. Retinal Detachment by Laser Status

Retinal Detachment
Status

No Laser or NPL
(n [ 101 Eyes)

EVBL
(n [ 129 Eyes) P Value

Retinal detachment 74 (73%) 4 (3%) <0.001
No detachment 27 (27%) 125 (97%)

EVBL ¼ extended vitreous base laser; NPL ¼ nonprotocol laser.
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Preverbal children were excluded from the regression analysis of
VA if vision was only recorded as fix and follow, but they were
included in structural outcome measures. Low vision was defined
as logMAR of 1.3 or worse.

For summary data, median and interquartile ranges were re-
ported for continuous variables, and percentages were reported for
dichotomous variables. To account for 2 eyes of the same patient,
P values were reported using the clustered version of the robust
(i.e., sandwich) variance estimator or mixed-effects linear regres-
sion. Statistical significance was defined as a P value of <0.05.

Results

A total of 230 eyes of 115 patients were included. Fifty-nine (51%)
patients were women. The median age of the patients in the cohort
at baseline was 10 years (range, 6e32 years). The median age at
the time of laser prophylaxis was 9.5 years (range, 6e13 years),
with a minimum age of 10 months and a maximum age of 57 years.
The median age of patients with RD was 11 years (range, 7e18
years). The baseline characteristics stratified by the type of treat-
ment received are provided in Table 1.

Rate of RD

Of the 230 eyes, 92 did not undergo any laser treatment, 9 received
NPL treatment, and 129 received EVBL treatment. Of the 129 eyes
that underwent EVBL treatment, 4 (3%) had RD, compared with
74 eyes (73%) that had RD and did not receive laser or NPL
treatment (Table 2, P < 0.001). Twenty percent of patients aged
0 to 5 years, 32% of patients aged 6 to 17 years, and 46% of
patients aged �18 years had RD (P ¼ 0.042). Comparing each
subgroup of EVBL, NPL, or no laser, there was a statistically
significant difference in having RD between all the groups,
except for between the group with no laser treatment and that
Table 3. Retina Complications by Laser Status

Retina Complications
No Laser or NPL
(n [ 101 Eyes)

EVBL
(n [ 129 Eyes) P Value

GRT 22 of 98 (22%) 6 (5%) <0.001
PVR 16 of 97 (16%) 8 (6%) 0.061
�2 retina surgeries 37 of 85 (44%) 1 of 123 (1%) <0.001

EVBL ¼ extended vitreous base laser; GRT ¼ giant retinal tear; NPL ¼
nonprotocol laser; PVR ¼ proliferative vitreoretinopathy.



Table 4. Final Visual Acuity by Laser Treatment

Laser Treatment VA LogMAR Mean [SD]; Median (IQR) VA Snellen Mean; Median (IQR)

EVBL (n ¼ 121 eyes) 0.27 [0.27]; 0.18 (0.1e0.4) 20/37; 20/30 (20/25e20/50)
No laser or NPL combined (n ¼ 85 eyes) 0.4 (0.18e2.5) 20/250; 20/50 (20/30 HM)
NPL (n ¼ 9 eyes) 0.4 (0.3e1.3) 20/180; 20/50 (20/40e20/400)
No laser (n ¼ 76 eyes) 0.4 (0.14e2.6) 20/250; 20/50 (20/28 HM)

EVBL ¼ extended vitreous base laser; HM ¼ hand motions; IQR ¼ interquartile range; logMAR ¼ logarithm of the minimum angle of resolution; NPL ¼
nonprotocol laser; SD ¼ standard deviation; VA¼ visual acuity.
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with NPL treatment. All 9 eyes (100%) that received NPL
treatment had RD, and 70.6% of the eyes that were not treated
with laser had RD. In addition, there was a significant difference
in having �2 retina surgeries (P < 0.001) and a trend toward
having PVR (P ¼ 0.061, Table 3) between those who received
EVBL treatment and those who did not. Furthermore, there was
no significant difference between the mean follow-up duration in
patients who had RD and those who did not (P ¼ 0.19).

As a surgical referral practice, many eyes presented with RD
(n ¼ 66). Of the 164 eyes that presented without RD, 127 under-
went EVBL treatment and 37 received no laser or NPL treatment.
Two eyes (2%) progressed to RD in the EVBL group, whereas 10
(27%) progressed to RD in the no-laser or NPL group (P < 0.001).
Of the 12 eyes that developed RD, 4 developed within 1 year, 3 in
2 years, 1 in 3 years, 3 in 4 years, and 1 in 6 years from
presentation.
Vision Outcomes

As shown in Tables 4 and 5, patients who underwent EVBL
treatment had significantly better final VA than patients with no
laser or NPL treatment. Eyes treated with EVBL had about 8
lines better vision, on average, compared with those without
laser or NPL treatment (�0.86 logMAR; 95% confidence
interval, �1.1 to 0.64; P < 0.001). Only 1 eye (<1%) treated
with EVBL had low vision, compared with 33% of eyes that did
not receive EVBL treatment (P < 0.001).

A mixed-effects regression analysis demonstrated the predictors
of logMAR VA in this cohort (Table 5). Treatment with EVBL and
female sex were associated with improved VA, whereas GRT,
number of retina surgeries, and PVR were associated with poorer
VA. After adjusting for other factors in a multivariate analysis,
only EVBL and the number of retina surgeries remained
Table 5. Predictors of Final

Predictors of LogMAR Visual Acuity Regression Coefficient 95% C

EVBL �0.86 �1.1 to �
Female sex �0.39 �0.62 to
Age at baseline 0.01 0.00 to
Family history of RD �0.04 �0.35 to
GRT 0.68 0.32 to
PVR 0.79 0.42 to
Number of retina surgeries 0.24 0.18 to

CI¼ confidence interval; EVBL¼ extended vitreous base laser; GRT ¼ giant ret
proliferative vitreoretinopathy; RD ¼ retinal detachment.
associated with VA. There were no statistically significant
associations between age at baseline, PVR, or GRT.

High Myopia

Of the 230 eyes, information regarding refractive status was
available for 215 (93%), of which 105 (49%) had high myopia
(>6 D). There was no association between high myopia and RD
(P ¼ 0.75).

Genetic Testing

The diagnosis of SS was made clinically in most cases. Genetic
testing results were available for 11 (9.6%) patients. No statistical
analysis was performed because of lack of sufficient data. Nine
patients had a documented variation in the type II collagen alpha-1
subunit gene.
Discussion

This study shows that EVBL prophylaxis treatment is
associated with not only significantly lower rates of RD but
also better VA. In this retrospective review of patients with
SS, we observed the overall occurrence of RD in 78 eyes
(34%) and a rate of 73% in eyes that received NPL or no
laser prophylaxis treatment, which is consistent with pre-
vious studies. This association persisted when eyes that
presented with RD were excluded. Stickler syndrome con-
fers a lifelong risk of RD. In our series, the youngest patient
was 5 months old and the oldest was 52 years old when they
experienced their first RD. The median age of patients with
RD was 11 years; this finding is similar to that of previous
studies that indicated that the majority of RDs occur after
LogMAR Visual Acuity

I P Value Adjusted Coefficient 95% CI P Value

0.64 <0.001 �0.36 �0.65 to �0.07 0.015
�0.15 0.002 �0.14 �0.38 to 0.10 0.24
0.02 0.028 0.00 �0.01 to 0.01 0.91
0.27 0.82 0.04 �0.21 to 0.29 0.77
1.0 <0.001 0.31 �0.12 to 0.73 0.16
1.2 <0.001 0.25 �0.18 to 0.67 0.25
0.31 <0.001 0.17 0.07 to 0.28 0.001

inal tear; logMAR¼ logarithm of the minimum angle of resolution; PVR¼
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the age of 10 years.22 There was also a statistically
significant difference in the prevalence of RD among the
different age groups, with the highest rate being in the
adult age group.

The intent of our treatment plan was to target the area of
possible GRT formation from the equator to the ora serrata
rather than targeting areas of lattice degeneration. Lattice
degeneration was surrounded with laser if it was within this
zone but not necessarily if it was located more posterior.
The goal was to prevent breaks or, if they occurred, to
decrease break size and prevent PVR. Of the eyes that un-
derwent EVBL treatment, 97% did not have RD. This
number is comparable with the rate of prophylaxis for RD in
patients without SS reported in previous studies.13,14,16

However, this is much more successful than the previous
reports of 33% to 50% detachment rates in patients with
SS undergoing laser prophylaxis treatment.17,20 In those
studies, it is possible that the laser did not treat the
extended vitreous base region strongly enough to prevent
a GRT. In our study, 100% (9 of 9) of the eyes that had
undergone NPL treatment had RD, which is similar to the
incidence of detachment in untreated eyes. Additionally,
in our study, the 9 patients who received NPL treatment
and had RD had worse median VA (logMAR of 0.40).
This suggests that the pattern of laser treatment matters
with regard to the success of prophylaxis treatment and
preservation of vision, favoring EVBL.

Our pattern of EVBL treatment is designed to replicate the
cryotherapy procedure performed by the Cambridge group,
which was shown to significantly reduce the rate of RD.13,14 It
is believed that laser prophylaxis may be more widely
accessible and is a universal skill compared with
cryotherapy. Treatment with EVBL should increase adhesion
between the sensory retina and the retina pigment epithelium
compared with NPL, which only surrounds the lattice or
breaks or is performed in a less-dense or less-thorough
pattern. This increased adhesion should limit the extension of
a GRT if it were to occur.23 In addition, there is less
conjunctival, anterior chamber, and vitreous inflammation
with the use of laser than with the use of cryotherapy.

Consistent with previous data, eyes with GRT, PVR, and
multiple surgeries were the most likely to have the poorest
vision.24,25 Eyes not treated with EVBL were significantly
more likely to develop a GRT and require �2 surgeries.
This implies that laser treatment prevented the
development of a GRT or, if it occurred, prevented the
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expansion of subsequent RD and the need for multiple
surgeries, similar to the finding of a recently published
case report.26

In addition to having lower rates of RD with EVBL treat-
ment, patients also had betterVAand lower rates of low vision.
Patients had, on average, 8 lines better vision if they had un-
dergone prophylaxis treatment than if they had not. In our
cohort, the eyes of patients who had received NPL treatment
had similarmedianVAas the eyes of thosewho did not receive
laser prophylaxis treatment, likely because they all had RD.
This finding is similar to that of a previous study that found that
laser was not effective in preventing RD.17

The optimal timing of administering EVBL is uncertain.
The prevalence of RD in the eyes of patients aged �5 years
was quite high (20%) and only increased with age. Indeed,
the youngest patient in this study who developed RD was 5
months old. These data seem consistent with results from
the larger cohort, and prophylactic laser treatment may be
beneficial even in this younger age group.

There were several limitations to this study. This was a
retrospective analysis, and not all data were available for
every patient. In our study, a confirmed genetic mutation
was not available for majority of the patients. Additionally,
there was likely a referral bias, and many patients presented
with RD with poor vision at baseline. One of the limitations
was that preverbal children were excluded from the analysis
of visual outcomes.

One of the strengths of this study is the overall number of
patients with SS included. Given that it is a rare disease, a
cohort of >100 patients is significant, and meaningful
conclusions can be derived. In addition, the 8 lines of better
vision and the significantly lower rate of RD is of clinical
importance. These data certainly constitute at least pre-
liminary evidence that EVBL prophylaxis may prevent RD
and is associated with better VA. However, the gold stan-
dard would be a randomized controlled trial, which would
necessitate a coordinated multicenter effort to compare
EVBL with a control group with no laser treatment or a
group undergoing NPL treatment, such as lattice-based laser
or 3 rows of laser behind the ora serrata. To detect an ab-
solute difference of 20% in the rate of RD at 3 years with
80% power, 35 eyes would be needed per group (assuming
that 1 eye per patient is included), and with 90% power, 46
eyes would be needed per group. In the meantime, we
recommend considering EVBL prophylaxis for patients with
SS to prevent RD and vision loss.
Footnotes and Disclosures
Originally received: October 18, 2021.
Final revision: November 1, 2021.
Accepted: November 3, 2021.
Available online: November 11, 2021. Manuscript no. ORET-D-21-
00522R1.
1 Department of Ophthalmology and Visual Sciences, University of Chi-
cago Medical Center, Chicago, Illinois.
2 Retina Consultants, Ltd, Des Plaines, Illinois.
3 Department of Public Health Sciences, University of Chicago, Chicago,
Illinois.
Disclosures:
All authors have completed and submitted the ICMJE disclosures form.

Funded by the Illinois Society to Prevent Blindness Research Grant, Chi-
cago, IL, Grant # FP105359. The sponsor or funding source had no role in
the design or conduct of this research.

HUMAN SUBJECTS: Human subjects were included in this study. This
retrospective study of participants was approved by the institutional review
board of the University of Chicago (IRB #20-0876). All research complied
with the Health Insurance Portability and Accountability Act (HIPAA) of
1996 and adhered to the tenets of the Declaration of Helsinki.

No animals were used in this study.



Khanna et al � Laser ProphylaxisdStickler Syndrome
Author Contributions:

Conception and design: Khanna, Rodriguez, Mateo A. Blair, Shapiro,
Michael P. Blair

Analysis and interpretation: Khanna, Rodriguez, Woblewski, Shapiro,
Michael P. Blair

Data collection: Khanna, Rodriguez, Mateo A. Blair, Shapiro, Michael P.
Blair

Obtained funding: Khanna

Overall responsibility: Khanna, Rodriguez, Mateo A. Blair, Woblewski,
Shapiro, Michael P. Blair
Abbreviations and Acronyms:
EVBL ¼ extended vitreous base laser; GRT ¼ giant retinal tears;
logMAR ¼ logarithm of the minimum angle of resolution;
NPL ¼ nonprotocol laser; PVR ¼ proliferative vitreoretinopathy;
RD ¼ retinal detachment; SS ¼ Stickler syndrome; VA ¼ visual acuity.

Key Words:
laser, retinal detachment, Stickler syndrome.

Correspondence:
Michael P. Blair, MD, Department of Ophthalmology and Visual Sciences,
University of Chicago Medical Center, Retina Consultants, Ltd, 2454 E
Dempster Street, Suite 400, Des Plaines, IL 60016. E-mail:
michaelblairmd@gmail.com.
References
1. Stickler G. Hereditary progressive arthro-ophthalmopathy II:
additional observation on vertebral abnormalities, a hearing
defect, and a report of a similar case. Mayo Clin Proc.
1967;42:495e500.

2. Stickler GP. Hereditary progressive arthroopthalmopathy.
Mayo Clin Proc. 1965;40:433e455.

3. Stickler GB, Hughes W, Houchin P. Clinical features of he-
reditary progressive arthro-ophthalmopathy (Stickler syn-
drome): a survey. Genet Med. 2001;3:192e196.

4. Snead MP, Yates JRW. Clinical and molecular genetics of
Stickler syndrome. J Med Genet. 1999;36:353e359.

5. Robin NH, Moran RT, Ala-Kokko L. Stickler syndrome. In:
Adam MP, Ardinger HH, Pagon RA, et al., eds. GeneReviews.
Seattle, WA: University of Washington; 1993. http://www.
ncbi.nlm.nih.gov/books/NBK1302. Accessed December 6,
2020.

6. Brizola E, Gnoli M, Tremosini M, et al. Variable clinical
expression of Stickler syndrome: A case report of a novel
COL11A1 mutation. Mol Genet Genomic Med. 2020;8:e1353.

7. Parma ES, Körkkö J, Hagler WS, Ala-Kokko L. Radial peri-
vascular retinal degeneration: a key to the clinical diagnosis of
an ocular variant of Stickler syndrome with minimal or no
systemic manifestations. Am J Ophthalmol. 2002;134:
728e734.

8. Temple IK. Stickler’s syndrome. J Med Genet. 1989;26:
119e126.

9. Vandenberg P. Molecular basis of heritable connective tissue
disease. Biochem Med Metab Biol. 1993;49:1e12.

10. Shapiro MJ, Blair MP, Solinski MA, et al. The importance of
early diagnosis of Stickler syndrome: finding opportunities for
preventing blindness. Taiwan J Ophthalmol. 2018;8:189e195.

11. Abeysiri P, Bunce C, da Cruz L. Outcomes of surgery for
retinal detachment in patients with Stickler syndrome: a
comparison of two sequential 20-year cohorts. Graefes Arch
Clin Exp Ophthalmol. 2007;245:1633e1638.

12. Lee AC, Greaves GH, Rosenblatt BJ, et al. Long-term follow-
up of retinal detachment repair in patients with Stickler syn-
drome. Ophthalmic Surg Lasers Imaging Retina. 2020;51:
612e616.

13. Fincham GS, Pasea L, Carroll C, et al. Prevention of retinal
detachment in Stickler syndrome: the Cambridge prophylactic
cryotherapy protocol. Ophthalmology. 2014;121:1588e1597.
14. Ang A, Poulson AV, Goodburn SF, et al. Retinal detachment
and prophylaxis in type 1 Stickler syndrome. Ophthalmology.
2008;115:164e168.

15. Wubben TJ, Branham KH, Besirli CG, Bohnsack BL. Retinal
detachment and infantile-onset glaucoma in Stickler syndrome
associated with known and novel COL2A1 mutations. Ophthal
Genet. 2018;39:615e618.

16. Leiba H, Oliver M, Pollack A. Prophylactic laser photocoag-
ulation in stickler syndrome. Eye (Lond). 1996;10:701e708.

17. Monin C, Van Effenterre G, Andre-Sereys P, Haut J. Pre-
vention of retinal detachment in Wagner-Stickler disease.
Comparative study of different methods. Apropos of 22 cases.
J Fr Ophtalmol. 1994;17:167e174.

18. Bonnet M, Aracil P, Carneau F. Rhegmatogenous retinal
detachment after prophylactic argon laser photocoagulation.
Graefes Arch Clin Exp Ophthalmol. 1987;225:5e8.

19. Coussa RG, Sears J, Traboulsi EI. Stickler syndrome:
exploring prophylaxis for retinal detachment. Curr Opin
Ophthalmol. 2019;30:306e313.

20. Alshahrani ST, Ghazi NG, Al-Rashaed S. Rhegmatogenous
retinal detachments associated to Stickler syndrome in a ter-
tiary eye care center in Saudi Arabia. Clin Ophthalmol.
2016;10:1e6.

21. Schulze-Bonsel K, Feltgen N, Burau H, et al. Visual acuities
“hand motion” and “counting fingers” can be quantified with
the Freiburg visual acuity test. Invest Ophthalmol Vis Sci.
2006;47:1236e1240.

22. Soheilian M, Ramezani A, Malihi M, et al. Clinical features
and surgical outcomes of pediatric rhegmatogenous retinal
detachment. Retina. 2009;29:545e551.

23. Ang GS, Townend J, Lois N. Interventions for prevention of
giant retinal tear in the fellow eye. Cochrane Database Syst
Rev. 2009. http://www.cochranelibrary.com/cdsr/doi/10.1002/
14651858.CD006909.pub2/full. Accessed March 31, 2021.

24. Rahimi M, Bagheri M, Nowroozzadeh MH. Characteristics and
outcomes of pediatric retinal detachment surgery at a tertiary
referral center. J Ophthalmic Vis Res. 2014;9:210e214.

25. Ting DSW, Foo VHX, Tan TE, et al. 25-years trends and risk
factors related to surgical outcomes of giant retinal tear-
rhegmatogenous retinal detachments. Sci Rep. 2020;10:1e8.

26. Blair MP. ‘Failure’ of laser prophylaxis in an eye with Stickler
syndrome. Clin Med Case Rep. 2021;11:110e111.
267

mailto:michaelblairmd@gmail.com
http://refhub.elsevier.com/S2468-6530(21)00351-1/sref1
http://refhub.elsevier.com/S2468-6530(21)00351-1/sref1
http://refhub.elsevier.com/S2468-6530(21)00351-1/sref1
http://refhub.elsevier.com/S2468-6530(21)00351-1/sref1
http://refhub.elsevier.com/S2468-6530(21)00351-1/sref1
http://refhub.elsevier.com/S2468-6530(21)00351-1/sref2
http://refhub.elsevier.com/S2468-6530(21)00351-1/sref2
http://refhub.elsevier.com/S2468-6530(21)00351-1/sref2
http://refhub.elsevier.com/S2468-6530(21)00351-1/sref3
http://refhub.elsevier.com/S2468-6530(21)00351-1/sref3
http://refhub.elsevier.com/S2468-6530(21)00351-1/sref3
http://refhub.elsevier.com/S2468-6530(21)00351-1/sref3
http://refhub.elsevier.com/S2468-6530(21)00351-1/sref4
http://refhub.elsevier.com/S2468-6530(21)00351-1/sref4
http://refhub.elsevier.com/S2468-6530(21)00351-1/sref4
http://www.ncbi.nlm.nih.gov/books/NBK1302
http://www.ncbi.nlm.nih.gov/books/NBK1302
http://refhub.elsevier.com/S2468-6530(21)00351-1/sref6
http://refhub.elsevier.com/S2468-6530(21)00351-1/sref6
http://refhub.elsevier.com/S2468-6530(21)00351-1/sref6
http://refhub.elsevier.com/S2468-6530(21)00351-1/sref7
http://refhub.elsevier.com/S2468-6530(21)00351-1/sref7
http://refhub.elsevier.com/S2468-6530(21)00351-1/sref7
http://refhub.elsevier.com/S2468-6530(21)00351-1/sref7
http://refhub.elsevier.com/S2468-6530(21)00351-1/sref7
http://refhub.elsevier.com/S2468-6530(21)00351-1/sref7
http://refhub.elsevier.com/S2468-6530(21)00351-1/sref8
http://refhub.elsevier.com/S2468-6530(21)00351-1/sref8
http://refhub.elsevier.com/S2468-6530(21)00351-1/sref8
http://refhub.elsevier.com/S2468-6530(21)00351-1/sref9
http://refhub.elsevier.com/S2468-6530(21)00351-1/sref9
http://refhub.elsevier.com/S2468-6530(21)00351-1/sref9
http://refhub.elsevier.com/S2468-6530(21)00351-1/sref10
http://refhub.elsevier.com/S2468-6530(21)00351-1/sref10
http://refhub.elsevier.com/S2468-6530(21)00351-1/sref10
http://refhub.elsevier.com/S2468-6530(21)00351-1/sref10
http://refhub.elsevier.com/S2468-6530(21)00351-1/sref11
http://refhub.elsevier.com/S2468-6530(21)00351-1/sref11
http://refhub.elsevier.com/S2468-6530(21)00351-1/sref11
http://refhub.elsevier.com/S2468-6530(21)00351-1/sref11
http://refhub.elsevier.com/S2468-6530(21)00351-1/sref11
http://refhub.elsevier.com/S2468-6530(21)00351-1/sref12
http://refhub.elsevier.com/S2468-6530(21)00351-1/sref12
http://refhub.elsevier.com/S2468-6530(21)00351-1/sref12
http://refhub.elsevier.com/S2468-6530(21)00351-1/sref12
http://refhub.elsevier.com/S2468-6530(21)00351-1/sref12
http://refhub.elsevier.com/S2468-6530(21)00351-1/sref13
http://refhub.elsevier.com/S2468-6530(21)00351-1/sref13
http://refhub.elsevier.com/S2468-6530(21)00351-1/sref13
http://refhub.elsevier.com/S2468-6530(21)00351-1/sref13
http://refhub.elsevier.com/S2468-6530(21)00351-1/sref14
http://refhub.elsevier.com/S2468-6530(21)00351-1/sref14
http://refhub.elsevier.com/S2468-6530(21)00351-1/sref14
http://refhub.elsevier.com/S2468-6530(21)00351-1/sref14
http://refhub.elsevier.com/S2468-6530(21)00351-1/sref15
http://refhub.elsevier.com/S2468-6530(21)00351-1/sref15
http://refhub.elsevier.com/S2468-6530(21)00351-1/sref15
http://refhub.elsevier.com/S2468-6530(21)00351-1/sref15
http://refhub.elsevier.com/S2468-6530(21)00351-1/sref15
http://refhub.elsevier.com/S2468-6530(21)00351-1/sref16
http://refhub.elsevier.com/S2468-6530(21)00351-1/sref16
http://refhub.elsevier.com/S2468-6530(21)00351-1/sref16
http://refhub.elsevier.com/S2468-6530(21)00351-1/sref17
http://refhub.elsevier.com/S2468-6530(21)00351-1/sref17
http://refhub.elsevier.com/S2468-6530(21)00351-1/sref17
http://refhub.elsevier.com/S2468-6530(21)00351-1/sref17
http://refhub.elsevier.com/S2468-6530(21)00351-1/sref17
http://refhub.elsevier.com/S2468-6530(21)00351-1/sref18
http://refhub.elsevier.com/S2468-6530(21)00351-1/sref18
http://refhub.elsevier.com/S2468-6530(21)00351-1/sref18
http://refhub.elsevier.com/S2468-6530(21)00351-1/sref18
http://refhub.elsevier.com/S2468-6530(21)00351-1/sref19
http://refhub.elsevier.com/S2468-6530(21)00351-1/sref19
http://refhub.elsevier.com/S2468-6530(21)00351-1/sref19
http://refhub.elsevier.com/S2468-6530(21)00351-1/sref19
http://refhub.elsevier.com/S2468-6530(21)00351-1/sref20
http://refhub.elsevier.com/S2468-6530(21)00351-1/sref20
http://refhub.elsevier.com/S2468-6530(21)00351-1/sref20
http://refhub.elsevier.com/S2468-6530(21)00351-1/sref20
http://refhub.elsevier.com/S2468-6530(21)00351-1/sref20
http://refhub.elsevier.com/S2468-6530(21)00351-1/sref21
http://refhub.elsevier.com/S2468-6530(21)00351-1/sref21
http://refhub.elsevier.com/S2468-6530(21)00351-1/sref21
http://refhub.elsevier.com/S2468-6530(21)00351-1/sref21
http://refhub.elsevier.com/S2468-6530(21)00351-1/sref21
http://refhub.elsevier.com/S2468-6530(21)00351-1/sref22
http://refhub.elsevier.com/S2468-6530(21)00351-1/sref22
http://refhub.elsevier.com/S2468-6530(21)00351-1/sref22
http://refhub.elsevier.com/S2468-6530(21)00351-1/sref22
http://www.cochranelibrary.com/cdsr/doi/10.1002/14651858.CD006909.pub2/full
http://www.cochranelibrary.com/cdsr/doi/10.1002/14651858.CD006909.pub2/full
http://refhub.elsevier.com/S2468-6530(21)00351-1/sref24
http://refhub.elsevier.com/S2468-6530(21)00351-1/sref24
http://refhub.elsevier.com/S2468-6530(21)00351-1/sref24
http://refhub.elsevier.com/S2468-6530(21)00351-1/sref24
http://refhub.elsevier.com/S2468-6530(21)00351-1/sref25
http://refhub.elsevier.com/S2468-6530(21)00351-1/sref25
http://refhub.elsevier.com/S2468-6530(21)00351-1/sref25
http://refhub.elsevier.com/S2468-6530(21)00351-1/sref25
http://refhub.elsevier.com/S2468-6530(21)00351-1/sref26
http://refhub.elsevier.com/S2468-6530(21)00351-1/sref26
http://refhub.elsevier.com/S2468-6530(21)00351-1/sref26

	Laser Prophylaxis in Patients with Stickler Syndrome
	Methods
	Results
	Rate of RD
	Vision Outcomes
	High Myopia
	Genetic Testing

	Discussion
	References


