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Abstract

Purpose: Stickler syndrome is an autosomal dominant inherited disorder that is well known
to be highly associated with the development of rhegmatogenous retinal detachment. In this
study, we report the case of a family affected by Stickler syndrome in which rhegmatogenous
retinal detachment developed in 5 eyes of 3 siblings. Case Series: For treatment, we per-
formed vitreous surgery on 1 eye of the eldest son, and bilateral scleral buckling surgery on
the 2 younger children. A good postoperative outcome was obtained on the 4 eyes that un-
derwent scleral buckling surgery, yet the prognosis was poor on the 1 eye that underwent
vitrectomy due to redetachment of the retina and corneal complication. Since vitreous sur-
gery was quite difficult due to strong vitreoretinal adhesion, we created an artificial posterior
vitreous detachment via the bimanual technique combined with encircling. For the scleral
buckling surgery, broad scleral extrusion was needed to seal multiple retinal breaks. Conclu-
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sions: The findings of this study showed a high prevalence of rhegmatogenous retinal de-
tachment in a single family with Stickler syndrome. In these cases, scleral buckling surgery
was effective for treating the detached retina, and some prophylactic treatment, such as laser
photocoagulation to prevent the occurrence of rhegmatogenous retinal detachment, should

be considered for such cases in the future. © 2018 The Author(s)
Published by S. Karger AG, Basel

Introduction

First reported by Stickler et al. [1] in 1965, Stickler syndrome is an autosomal dominant
inherited genetic disorder that causes abnormalities in connective tissues of the human
body. Due to a mutation in the type Il procollagen (COL2A1) gene, the locus is on the long
arm of chromosome 12. Due to abundant expression of type II collagen in cartilage and vit-
reous gel, it causes characteristic joint symptoms and ocular symptoms [2]. In regard to the
prevalence of this disorder, it reportedly affects approximately 1 in every 10,000 persons
[3]. Ocular findings of Stickler syndrome include severe and progressive myopia, vitreous
liquefaction and degeneration, and retinal breaks and detachment [4-6]. Previous studies
have reported a high risk of rhegmatogenous retinal detachment in this syndrome [5-8]. The
purpose of this present study was to report Stickler syndrome in one family in which rheg-
matogenous retinal detachment developed in 5 eyes of 3 siblings.

Case Series

Case 1 (Eldest Son)

Case 1 involved a 22-year-old male who had undergone cleft palate surgery at the age of
1. In addition, his past history indicated a mild hearing loss, yet no joint degeneration. At the
age of 12, a bullous rhegmatogenous retinal detachment developed from the upper to tem-
poral quadrants of his left eye. In both eyes, we observed an avascular zone of the peripheral
retina, remarkable vitreous liquefaction and membranous vitreous degeneration behind the
crystalline lens as well as irregular multiple retinal tears in the peripheral portion of the
upper to temporal quadrants of his left eye. Visual acuity (VA) was 0.05 (0.7 x -13 dpt) OD
and 0.05 (noncorrigible) OS. We diagnosed this patient as having rhegmatogenous retinal
detachment due to Stickler syndrome based on his history of a cleft palate as well as on the
fact that there had been 2 previous cases of retinal detachment in his family history (i.e., his
mother and his uncle).

For treatment, we performed pars plana vitrectomy and lensectomy on his left eye. The
thickened posterior vitreous membrane adhered firmly to the retina from the mid-periphery
toward the periphery and artificial posterior vitreous detachment was created via the bi-
manual technique. However, a number of iatrogenic retinal breaks occurred in the peripher-
al area. Pneumatic retinal replacement, endophotocoagulation, encircling buckling (#506
silicone sponge), and silicone oil tamponade were performed. The silicone oil was removed
at 6 months after the initial operation; however, retinal redetachment occurred. Thus, we
once again surgically treated the eye with a silicone oil tamponade. At present, the retina is
almost attached under silicone oil. However, optic atrophy and corneal opacity occurred, and
his VA decreased to light perception.

At the age of 20, the patient’s right eye also developed bullous rhegmatogenous retinal
detachment (Fig. 1a). A giant retinal tear of approximately 90° was observed from the nasal
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to the lower quadrants of the fundus, and the retina was almost completely detached, except
for the temporal-inferior side. The vitreous was remarkably liquefied and the upper retinal
detachment was bullous. Vitreous surgery could be considered as one of the choices; howev-
er, since the prognosis of the left eye after vitreous surgery was poor, scleral buckling sur-
gery was chosen as the initial treatment. The surgery was performed via the D-ACE sequence
method, in which transscleral drainage of subretinal fluid and intravitreal 20% sulfur hex-
afluoride (SFs) injection were performed. Next, transscleral cryocoagulation was performed
around the retinal breaks and a #506 silicone sponge was used to perform an encircling
buckling. Postoperatively, the retina was attached, and the corrected VA improved from 0.01
to 0.6 (Fig. 1b).

Case 2 (Second-Eldest Son)

Case 2 involved a 19-year-old male. His past history indicated a mild hearing loss and
mild scoliosis, yet no cleft palate or joint degeneration. At 11 years, rhegmatogenous retinal
detachment occurred in his right eye, and multiple retinal breaks were observed in the tem-
poral peripheral area. Liquefaction and membranous vitreous degeneration were remarka-
ble, and two quadrants on the temporal side had bullous retinal detachment (Fig. 2a). Peri-
vascular retinal degeneration was also observed at the temporal mid-periphery. His VA was
0.04 (0.4 x sph - 8.0 = cyl - 1.5 axis 40°) OD and 0.04 (1.0 x sph - 7.0 = ¢yl - 1.75 axis 180°)
0S. For treatment, scleral buckling surgery was performed, including transscleral cryocoagu-
lation around the retinal breaks, followed by encircling with a #506 silicone sponge. Since
the temporal retinal breaks were located on the slope of the buckle, a #501 silicone sponge
was added circumferentially to the posterior pole side, approximately half-way around the
temporal quadrants. Subretinal fluid drainage was performed at the temporal side, and a gas
tamponade by 20% SFs was performed. Following surgery, the retina was attached and the
corrected VA improved to 0.9 (Fig. 2b).

At the age of 13, the patient’s left eye also developed rhegmatogenous retinal detach-
ment. A large oral dialysis of approximately 70° was observed on the lower nasal side, and
other small retinal breaks frequently occurred. The retinal detachment was from the nasal
side to the lower two quadrants, but did not involve the macula. A thick vitreous veil was
observed in the vitreous cavity. For treatment, scleral buckling was first performed, includ-
ing transscleral cryocoagulation around the retinal breaks and oral dialysis, followed by
encircling with a #506 silicone sponge and subretinal fluid drainage. A circumferential #501
silicone sponge was added in the nasal posterior pole in the same manner as performed on
the right eye. Next, 1.0 ml of air was injected into the vitreous cavity. Following surgery, the
retina was attached, and the corrected VA was maintained at 1.0.

Case 3 (Third-Eldest Son)

Case 3 involved a 17-year-old male who had undergone surgery for a cleft palate at the
age of 1. Hearing loss and joint degeneration were not observed. At the age of 11, rhegma-
togenous retinal detachment developed in his right eye. Bullous retinal detachment was
observed from the upper temporal side to the lower side, and multiple slit-shaped retinal
breaks were observed at the middle of the upper temporal area. An oval-shaped retinal hole
had also formed in the lower part (Fig. 3a). Liquefaction and membranous vitreous degener-
ation were also observed. The patient’s VA was 0.04 (0.15 x syph - 5.25 = cyl - 1.75 axis
180°) OD and 0.04 (0.7 x syph - 8.00 = cyl - 2.25 axis 180°) OS. After performing scleral
buckling surgery, including transscleral cryopexy and subretinal fluid drainage, encircling
with a #506 silicone sponge and a circumferential #501 silicone sponge was further placed
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in parallel at the posterior pole from the temporal to upper side. Then, 1.0 ml of 20% SF¢ was
injected into the vitreous cavity. Following surgery, his retina was attached, yet 2 years later,
downward localized redetachment occurred and epiretinal membrane formation in the
macular also developed and the corrected VA decreased to 0.4 (Fig. 3b). Thus, reoperation
via vitreous surgery was performed. With the crystalline lens preserved, the vitreous gel was
excised as near as possible to the periphery, and after peeling off the epiretinal membrane,
pneumatic retinal replacement, endophotocoagulation, and gas tamponade with 20% SFs
were performed. Following surgery, the retina was attached and the corrected VA improved
to 0.7.

Discussion

The systemic symptoms of Stickler syndrome include hearing loss, a cleft palate, epi-
physeal dysplasia, and degeneration, similar to arthritis [1]. Stickler syndrome is one of the
vitreoretinal dystrophies that often complicates with rhegmatogenous retinal detachment
[4-6]. The most important differential diagnosis includes Wagner disease, which is very
similar to Stickler syndrome in regard to ocular findings. However, Wagner disease involves
lack of systemic features such as flat nose, hearing loss, and joint degeneration. Familial exu-
dative vitreoretinopathy is another important differential diagnosis, yet the dragged retina is
not so popular in Stickler syndrome.

As described above, the cause of Stickler syndrome is considered to be abnormality of
the collagen gene. However, in recent years, it has been classified as three types, based on
the phenotype of the eye [9, 10]. Type I is accompanied by a vitreous membrane-like struc-
ture, type Il is accompanied by a vitreous bead-like structure, and type III is not associated
with ocular findings. In this current case series, we did not investigate the gene diagnosis;
however, all 3 cases were considered to be type I due to the presence of a vitreous mem-
brane-like structure.

It has been reported that in Stickler syndrome cases with the group of symptoms de-
scribed above, the disorder is complicated with a high rate of rhegmatogenous retinal de-
tachment [4-8]. In cases of rhegmatogenous retinal detachment associated with Stickler
syndrome, there is a high degree of vitreous liquefaction and degeneration, so retinal de-
tachment progresses faster with advancing age [6]. Moreover, since the vitreoretinal adhe-
sion is highly advanced, there are many cases that are difficult to treat by scleral buckling
surgery. The taut posterior vitreous membrane is firmly adhered to the retina over a wide
range, thus making it extremely difficult to create an artificial posterior vitreous detachment,
as in the case described above. In the previous study by Abeysiri et al. [11], the success rate
of surgeries for rhegmatogenous retinal detachment associated with Stickler syndrome was
found to be 84.2% for vitreous surgery, yet only 66.7% for scleral buckling surgery, thus
illustrating the usefulness of vitreous surgery. However, even when vitreous surgery was
performed, since the adhesion between the retina and the vitreous was extremely strong,
the difficulty of performing vitreous surgery was quite high. In the left eye of case 1 in this
study, making the artificial posterior vitreous detachment was extremely difficult and nu-
merous iatrogenic retinal breaks occurred. Thus, it is preferable to create an artificial poste-
rior vitreous detachment as near as possible to the periphery by using a bimanual technique,
and if the vitreous gel remains, a peripheral encircling is also used to improve the reattach-
ment rate, as this method is considered to be effective.
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However, in the left eye in case 1, detachment reoccurred after the removal of the sili-
cone oil and good VA ultimately could not be obtained. Based on our experience, we chose
scleral buckling surgery as the initial surgical procedure for these 3 cases, including the right
eye of case 1. Fortunately, since most of the retinal breaks were located on the peripheral
side as opposed to the middle region, closure of the retinal breaks was successfully obtained
by encircling using a #506 silicone sponge and partly adding a circumferential #501 silicone
sponge to the subsequent pole. In case 3, the right-eye redetachment occurred at a late stage
after scleral buckling surgery and after undergoing vitreous surgery, yet it was relatively
easy to treat by removing the vitreous gel from the buckle protrusion.

Our findings in this case series study illustrate the necessity of performing prophylactic
laser photocoagulation to prevent the occurrence of rhegmatogenous retinal detachment
[12-14]. Leiba et al. [12] reported performing 360-degree prophylactic laser photocoagula-
tion at the boundary between the healthy retinal region and the degenerated retinal region
in 9 cases of Stickler syndrome with strong retinal vitreous degeneration. During the 1- to
15-year retrospective observation period in that study, rhegmatogenous retinal detachment
reportedly occurred only in 1 eye, and the onset of retinal detachment was at a site unrelat-
ed to the prophylactic laser photocoagulation. If we had performed prophylactic laser photo-
coagulation over the entire circumference, similar to the method reported by Leiba et al.
[12], we theorize that the development of retinal detachment could have been prevented in
5 of the 6 eyes in our 3 cases. However, since the 3 patients in this present study were of
somewhat younger age to undergo laser photocoagulation, it was difficult to obtain permis-
sion to perform a wide range of laser photocoagulation. Moreover, fundus examinations in
these 3 cases revealed no lesions, such as obvious retinal lattice degenerations. Based on
these observations, we chose to follow the patients instead of administering any treatment.
In the future, prophylactic treatments, such as laser photocoagulation and/or transconjunc-
tival cryopexy, should probably be considered in such cases, even when performing the sur-
gery under general anesthesia is necessary.
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Fig. 1. Pre- and postoperative funduscopy images in the right eye of case 1. Bullous rhegmatogenous retinal
detachment developed from the upper quadrants (a). Following scleral buckling surgery, the retina was
well reattached and corrected visual acuity improved from 0.01 to 0.6 (b).

Fig. 2. Pre- and postoperative funduscopy images in the right eye of case 2. Bullous rhegmatogenous retinal
detachment developed from the temporal two quadrants (a). Following scleral buckling surgery, the retina
was well reattached and corrected visual acuity improved from 0.4 to 0.9 (b).
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Fig. 3. Funduscopy images of case 3. Preoperative (a) and postoperative (b) funduscopy images of the
patient’s right eye. Retinal detachment developed from the upper temporal quadrants. Following scleral
buckling surgery, the retina was reattached; however, localized downward redetachment occurred and
epiretinal membrane formation in the macula also developed at a late stage. Thus, vitreous surgery was
then performed. Following surgery, the retina was reattached and corrected visual acuity improved to 0.7.
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