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Long-term surgical outcomes of retinal
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Purpose: The aim of the study was to present the long-term anatomical and visual outcomes
of retinal detachment repair in patients with Stickler syndrome.

Patients and methods: This study is a retrospective, interventional, consecutive case series
of patients with Stickler syndrome undergoing retinal reattachment surgery from 2009 to 2014
at the Associated Retinal Consultants, William Beaumont Hospital.

Results: Sixteen eyes from 13 patients were identified. Patients underwent a mean of 3.1
surgical interventions (range: 1-13) with a mean postoperative follow-up of 94 months (range:
5-313 months). Twelve eyes (75%) developed proliferative vitreoretinopathy. Retinal reattach-
ment was achieved in 100% of eyes, with ten eyes (63%) requiring silicone oil tamponade at
final follow-up. Mean preoperative visual acuity (VA) was 20/914, which improved to 20/796
at final follow-up (P=0.81). There was a significant correlation between presenting and final
VA (P<0.001), and patients with poorer presenting VA were more likely to require silicone
oil tamponade at final follow-up (P=0.04).

Conclusion: Repair of retinal detachment in patients with Stickler syndrome often requires
multiple surgeries, and visual outcomes are variable. Presenting VA is significantly predictive
of long-term VA outcomes.

Keywords: pediatric retina, proliferative vitreoretinopathy, retina, scleral buckle, vitrectomy,
vitreoretinal surgery

Introduction

Stickler syndrome — alternately known as hereditary arthro-ophthalmopathy — is an
inherited disorder of collagen formation manifesting itself through a spectrum of
ocular, orofacial, auditory, and musculoskeletal abnormalities.!? The disease is rela-
tively uncommon, with a reported incidence of one in 7,500-9,000 births, and presents
with highly variable signs and symptoms in affected individuals.® This diversity of
phenotypes reflects the heterogeneous mutations affecting the formation of Types II,
IX, and XI collagen, which are integral to the structure and function of the vitreous,
cartilage, and other connective tissues.*

Specific ocular manifestations include high myopia, optically empty vitreous, open-
angle glaucoma (from dysgenesis of the anterior chamber drainage angle), cortical
cataract, and perivascular retinal lattice degeneration with strong vitreous adhesions
along the borders of these lesions.® These vitreoretinal changes predispose patients to
the development of giant retinal tears (GRTs) and associated rhegmatogenous retinal
detachments (RRD) relatively early in life, often in the second and third decades of
life.*¢7 Stickler syndrome is the most common inherited cause of RRD, in spite of its
low incidence overall.?
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Given the low incidence of Stickler syndrome, long-term
data on surgical outcomes in patients with Stickler syndrome
are few: only two published studies have previously detailed
the surgical treatment and outcomes of retinal detachment
(RD) repair in patients with Stickler syndrome.”!® We
reviewed the long-term anatomical and visual outcomes of
RD in our cohort of patients with Stickler syndrome who
underwent surgical repair.

Patients and methods

This study is a retrospective, single-center, interventional,
case series of patients with Stickler syndrome undergoing sur-
gery for RD. Patients were screened via billing codes, surgical
logs, and genetic testing and were seen during the period from
January 1, 2009, through December 31, 2014. Patient records
were reviewed to confirm a diagnosis of Stickler syndrome,
and data collection was completed, as outlined later. Patients
were excluded if they did not have a confirmed diagnosis of
Stickler syndrome, if there were confounding causes for RRD
(eg, ocular trauma) or confounding reasons for severe vision
loss (eg, end-stage glaucoma), or if they did not undergo
surgery primarily for RD. The study was approved by the
Western Institutional Review Board, and it complied with
the Health Insurance Portability and Accountability Act of
1996 and adhered to the tenets of the Declaration of Helsinki.
The requirement to obtain informed consent from patients
was waived due to the nature of the study.

Data collection included demographic information, details
of surgical interventions, and multimodal retinal imaging —
including color fundus photography, fluorescein angiography,
and optical coherence tomography. Best corrected visual
acuity (BCVA) and anatomical outcomes were recorded pre-
and postoperatively. Snellen visual acuities were converted
to the logarithm of the minimum angle of resolution units
for statistical analyses. Nonparametric paired significance
testing was performed using the Wilcoxon signed-rank test;
statistical tests were two-tailed, and significance was defined
as P<<0.05. Stata Version 9.0 (StataCorp LP, College Station,
TX, USA) was used for statistical analyses.

Results

Sixteen eyes from 13 patients with Stickler syndrome met
the inclusion criteria, with three patients (23%) undergoing
bilateral surgeries for RD repair. The average age at the
time of initial diagnosis with RRD was 10.4 years (range:
1 month—22 years), and the mean follow-up duration was
94 months (range: 5-313 months). Table 1 summarizes the
demographic data for this cohort.

Table | Demographic and clinical features of patients with
Stickler syndrome undergoing RD repair

Feature Number

Age (n=13 patients), years

Mean (median, range) 10.4 (11, I month—22 years)

Sex
Male 10 (77%)
Female 3(23%)
Eye (n=16 eyes)
Right 7 (44%)
Left 9 (56%)
Type of retinal break
Small single break 3 (19%)
Multiple small breaks 5(31%)
GRT 8 (50%)

Abbreviations: RD, retinal detachment; GRT, giant retinal tear.

Mean visual acuity (VA) at the time of presentation was
1.66 (SD 0.86; Snellen equivalent: 20/914), which slightly
improved at final evaluation to 1.60 (SD £1.01; Snellen
equivalent: 20/796; P=0.81). Improvement in VA was seen
in five eyes (31%), while five (31%) remained stable and six
(37.5%) experienced a decline.

Table 2 summarizes the anatomical outcomes and details
of surgical intervention. Three eyes (18.8%) had single reti-
nal breaks, five eyes (31.3%) had multiple breaks, and the
remaining eight (50%) had GRTs with at least 3 clock-hours

Table 2 RD repair in patients with Stickler syndrome

Feature Number
Number of surgeries
One surgery 3 (18.8%)
Multiple surgeries 13 (81.2%)
Average number 3.1 (range, 1-13)
Initial surgery
Scleral buckle only 5(31%)
Vitrectomy only 7 (44%)
Buckle and vitrectomy 4 (25%)
Silicone oil usage
Used at any point 14 (88%)
Present at last visit 10 (63%)
Anatomical outcomes?
Success 16 (100%)
Failed 0 (0%)
Scleral buckle success 5 (100%)
Vitrectomy success 7 (100%)
Buckle and vitrectomy success 4 (100%)

Functional outcomes®
Scleral buckle
Vitrectomy
Buckle and vitrectomy

Average change (logMAR)
—0.24

0.08

-0.05

Note: “Initial surgery type.

Abbreviations: RD, retinal detachment; logMAR, logarithm of the minimum angle

of resolution.
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of peripheral retinal involvement. The mean size of the
GRTs was 3.25 clock-hours. Proliferative vitreoretinopathy
developed at any point in 12 eyes (75%). The mean number
of vitreoretinal surgeries required for retinal reattachment
was 3.1 (range: 1-13). In eyes requiring multiple surgical
interventions (13 of 16 eyes, 81.3%), the mean interval
prior to redetachment (after the primary intervention) was
4.8 months (range: 4 days—36 months). All retinas were
completely reattached at the final visit. Six retinas (37%)
were attached without silicone oil tamponade, while the
remaining ten retinas (63%) were attached utilizing silicone
oil tamponade. There were no eyes with hypotony.

Discussion
Stickler syndrome, though rare, presents certain diagnostic
and therapeutic challenges to the vitreoretinal surgeon.
Several factors may contribute to the complexity of RRD
repair in these patients, including the presence of multiple
retinal tears, GRTs, the young age of presentation, and the
abnormal vitreous syneresis seen in patients with Stickler
syndrome. This difficulty is evident in the average number of
surgeries until complete RRD repair in these patients, which
was shown to be 3.1 in our study. Given these confounding
factors, however, all 16 eyes in our study achieved successful
retinal reattachment, with a mean postoperative follow-up to
almost 8 years. In our series, patients with poorer presenting
VA were more likely to require silicone oil tamponade for
successful reattachment. Anatomical success in the presence
of silicone oil tamponade is consistent with previous studies,
which also showed anatomical success when silicone oil
tamponade was utilized.”'°

In spite of successful anatomical outcomes, visual out-
comes remain modest, improving only slightly from VA at
presentation: in our cohort, patients with RRD presented with
an average best corrected visual acuity of 20/914 (Snellen
equivalent). After an average of 3.1 surgeries, mean best
corrected visual acuity only improved to 20/796 — though
this improvement did not achieve statistical significance
(P=0.81) — and the VA outcomes were widely variable,
ranging from 20/20 to hand motions. Of note, presenting VA
bore prognostic significance, as it showed strong correlation
with the postoperative VA at final follow-up (P<<0.001). The
variability of VA outcomes after surgical intervention for
RD in our cohort is similar to those VA results reported by
Abeysiri et al,” where 33% of patients had improved VA, 40%
maintained VA, and 27% experienced a decrease in VA, and
Alshahrani et al,' where 64.29% of patients had improved
VA while 28.57% maintained VA.

Most eyes (81.3%) in our study required multiple
surgeries to successfully achieve retinal reattachment. The
five eyes demonstrating the greatest improvements in VA
postoperatively required, on average, approximately five
surgeries before retinal reattachment.

When surgical treatments are performed to repair these
difficult and complex RDs, our series demonstrated that
initial surgery with scleral buckle, vitrectomy, and combined
vitrectomy and scleral buckle procedures all yielded equally
successful anatomical outcomes with 100% retinal reattach-
ment. These results contrast to those of previous studies,
one of which showed superior anatomical outcomes with
vitrectomy, while the other suggested combined vitrectomy
and scleral buckle procedure with silicone oil injection to
be the treatment of choice for treating RD in patients with
Stickler syndrome.*!?

Our data overall underscore a few critical points for
Stickler syndrome patients with RD: first, the 75% rate of
proliferative vitreoretinopathy seen in our study, as well as
the average of 3.1 surgeries required to repair these RDs,
highlights the complicated nature of surgical therapy for
these patients. Second, in our cohort, patients presented with
RRD at a mean age of 10.5-years old, which is a younger age
compared to previous series.”!? Finally, given this younger
age of presentation, as well as the challenges of surgery
and the modest visual gains, these data further reinforce the
importance of early diagnosis and prophylactic therapy in
patients with Stickler syndrome. Previous studies have dem-
onstrated that prophylactic cryotherapy markedly reduces the
risk of RDs in Stickler syndrome patients.!'? Recognition
of patients with a Stickler ocular phenotype by primary care
doctors, ophthalmologists, and other health care providers
is essential for preventing the severe retinal complications
in these patients.

Limitations of our study include its retrospective design
and the small sample size studied — a frequent limitation of
reviews of Stickler syndrome. This small sample size inevi-
tably magnifies any diagnostic or therapeutic biases in our
cohort, and significant caution is warranted in drawing con-
clusions from subgroup analyses. However, as our data tended
to corroborate those of previous publications, the conclusions
drawn from the overall cohort are likely to be sound.

Conclusion

Our study affirms the feasibility of successful retinal reat-
tachment in cases of RRD in Stickler syndrome, usually after
multiple vitreoretinal surgeries. However, VA outcomes are
highly variable and show only a small improvement from
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presenting VA in long-term follow-up overall. Complicated

peripheral retinal pathology, high rates of GRT, high rates

of proliferative vitreoretinopathy, and frequent redetachment

requiring additional surgeries are the norm in this cohort, and

early diagnosis (within the first decade of life) should be the

goal for these patients.
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