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Abstract

Stickler syndrome is an inherited disorder of the 
collagen connective tissues with ophthalmic, orofa-
cial, auditory, and articular manifestations. The risk 
of retinal detachment in Stickler syndrome is very 
high, and it is considered to be the most common 
cause of retinal detachment in children. Repair of 
retinal detachment in Stickler syndrome is challeng-
ing with variability in surgical and visual outcomes. 
Early diagnosis, close follow up and prompt inter-
vention is necessary to prevent serious complication 
of retinal detachment and visual loss. Here we are 
reviewing the retinal detachment in Stickler syn-
drome, surgical outcomes and prognosis. 
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الملخص

خلفية:
الضامة  للأنسجة  وراثي  اضطراب  هي  ستيكلر  متلازمة   
ومنطقة  العيون،  في  وتغيرات  مظاهر  مع وجود  للكولاجين 
انفصال  خطر  إن  المفاصل.  وكذلك  السمعية،  والقناة  الفم، 
ويعتبر  للغاية،  مرتفع  ستيكلر  متلازمة  مرضى  في  الشبكية 
الأطفال. عملية  عند  الشبكية  شيوعًا لانفصال  الأكثر  السبب 
إصلاح انفصال الشبكية في متلازمة ستيكلر تمثل تحدياً مع 
التشخيص  يعد  الجراحية والبصرية.  النتائج  تباين في  وجود 
المبكر والمتابعة عن كثب والتدخل الفوري ضروريين لمنع 
في  البصر.  وفقدان  الشبكية  لانفصال  الخطيرة  المضاعفات 
هذه المادة تمت مراجعة انفصال الشبكية في متلازمة ستيكلر 

وكذلك النتائج الجراحية والتشخيص

Introduction:

Stickler syndrome (also known as hereditary 
arthro-ophthalmopathy) was first described 
by Stickler et al in 1965 [1]. It is an inherited 
progressive disorder of the collagen connec-
tive tissues with multi-systemic association. It 
is predominantly presented with ophthalmic, 
orofacial, auditory, and articular manifesta-
tions. The incidence of Stickler syndrome 
is estimated of about 1:7500 to 1:10000 live 
births, and it is considered to be the most com-
mon cause of inherited and childhood retinal 
detachment [2, 3, 4].

Genetic findings: 
Stickler syndrome is a disorder caused by gene 

mutations affecting the formation of different 
types of collagen (types II, IX, and XI). These 
proteins are involved in building and function 
of the eye, articular and hyaline cartilages, and 
other connective tissues [5]. Because of genetic 
heterogeneity, there is diversity of phenotypes, 
and affected individuals present with variable 
expression. There are at least five subgroups of 
Stickler syndrome, based on its underlying ge-
netic collagen defect [3, 6, 7, 8, 9, 10, 11]. Autosomal 
dominant forms of Stickler syndrome caused 
by mutation in COL2A1 gene(type I), CO-
L11A1 gene (type II), and COL11A2 gene(-
type III ,non-ocular form ). While, mutation in 
COL9A1 gene(type IV) and COL9A2 gene(-
type V) are the autosomal recessive forms of 
Stickler syndrome [7, 9, 11, 12, 13, 14]. Type I Stickler 
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syndrome is the most common type, affecting 
more than 80% of patients [6, 15]. 
Clinical features and diagnosis:
Ocular manifestations present in 95% of Stick-
ler syndrome patients include, congenital ab-
normality of vitreous, high myopia , anterior 
chamber drainage abnormality with high risk 
glaucoma , cortical cataract, and retinal lattice 
degeneration with high risk of retina breaks 
formation [16,17]. Non-ocular findings include 
orofacial malformation (e.g. maxillofacial 
hypoplasia and cleft palate ),  hearing loss, as 
well as numerous skeletal malformations(e.g. 
premature osteoarthritis, epiphyseal dysplasia 
and joint hypermobility [18,19,20]. Although di-
agnosis of Stickler syndrome is confirmed by 
genetic analysis, careful systemic examination 
is essential and continue to have a major role 
for clinical suspicion and to help in genetic 
screening [6].

Rhegmatogenous retinal detachment(RRD) 
in Stickler syndrome:

Rhegmatogenous retinal detachment (RRD) is 
caused by a retina break which permit accumu-
lation of  fluid in the potential space between 
neuroretinal layers and the retinal pigment 
epithelium (RPE), and potentially leading to 
vision loss. RRD risk in Stickler syndrome 
patient is very high, and it was reported that 
over 50% to 65% of clinical diagnosis patient 
of one of the Stickler syndromes had retinal 
detachment [16, 17, 21, 22]. The risk reach to 70% 
of genetically confirmed type 1 Stickler syn-
drome, and almost 50% of them had bilateral 
detachment [21]. In type 2 Stickler syndrome, 
the percentage of retinal detachment is less 
and it was suggested to be between 40–50% 
of patients [23]. 

In Stickler syndrome, RRD occurs relatively 
early in life, often in the second and third dec-
ades of life. Giant retinal tear (GRT), which 
at least 3 clock-hours of peripheral retinal in-

volvement, considered to be a major cause of 
retinal detachment, it predisposed by the vitre-
oretinal changes associated with the syndrome 
[5, 16, 24, 25, 26]. In different studies , they showed 
that retinal detachment in Stickler syndrome 
is caused by a single retinal break in about 
18% of cases, multiple retinal breaks range 
between 30-50%, and in between 31-50% of 
cases had GRTs [25, 27]. Lattice degeneration 
was found in about 75% of patients of Stick-
ler patients, which further increase the risk of 
retinal breaks formation [25]. 50% to 75% of 
Stickler syndrome patients will develop pro-
liferative vitreoretinopathy (PVR) at any point 
of their life [25, 27]. PVR is a main cause of ret-
inal detachment repair failure, it is a disease 
process which result in periretinal membrane 
formation and traction, due to the proliferation 
of various cells (e.g RPE, glial cells , inflam-
matory cells) in the vitreous and/or periretinal 
area in patients with rhegmatogenous retinal 
detachments [28,29]. 

Management and prognosis:

Retinal detachment repair and maintaining the 
final success outcome in Sticklers syndrome 
patient is difficult and challenging although 
the advancement in surgical techniques. This 
complexity because of multiple factors, in-
cluding the presence of multiple retinal tears, 
GRTs, the young age of presentation, the liq-
uefied abnormal vitreous, and the high prev-
alence of PVR seen in these patients [25, 27]. 
Scleral buckle, vitrectomy, and combined vi-
trectomy and scleral buckle procedures with 
silicon oil or gas tamponade are the surgical 
options for RRD repair in Stickler patients, and 
all show anatomical successful outcomes. Sil-
icon oil tamponade show superiority compare 
to gas tampnade in the term of decrease of the 
recurrence rate of RRD, and it was shown that 
the combined vitrectomy and scleral buckle 
procedure with silicone oil tamponade could 
be the treatment of choice for treating RRD in 
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patients with Stickler syndrome [25, 27, 30, 31]. 

Outcome of visual acuity:
The visual acuity (VA) outcome after success-
ful surgical intervention for RRD in Stickler 
syndrome is varies, showed improvement of 
VA in between 31%-63% of cases, 28%-40% 
of cases maintain VA, while 7%-37% showed 
decrease in VA [25, 27, 30]. In patients with com-
plete re-attachment of the retina, Snellen VA 
was 20/200 or better in 61% to 76% of pa-
tients, and it was 20/40 or better in 16% to 
45% of patients [25, 30]. There are multiple fac-
tors may impact the final visual outcome in 
Stickler patients, including young age of pres-
entation, which may result in delayed diagno-
sis and more advanced findings, amblyopia, 
band keratopathy, cataract, high incidence of 
macula involvement and PVR changes [25, 30]. 

Success rate of surgery and complications:
The final success rate for retinal reattachment 
in Stickler syndrome patients was ranging be-
tween 75%-100% [25, 27, 30, 32]. The success rate 
of primary surgery was ranging between 59 % 
and 78 %, with an average of 63.5%,70.5% 
and 75% after scleral buckling with cryother-
apy, pars plana vitrectomy, and combined 
scleral buckling and pars plana vitrectomy, 
respectively [25, 30, 32].The average time to re-de-
tachment after the primary procedure was 
ranging between 2.6 months and 9.2 months 
[25, 27, 30]. The achievement of success retinal re-
attachment in Stickler syndrome may require 
multiple surgeries with average of 3.1 surger-
ies [27]. Most common complications noticed 
after retinal re-attachment surgery were pro-
liferative vitreoretinopathy (PVR)( 50-75%), 
cataract ( 26-43%), raised intraocular pressure 
( 14-27%), band keartopathy ( 8-25%), epiret-
inal membrane ( 7-11%) ,and intraocular hem-
orrhage (1-7%) [25, 30].
Prophylactic interventions:
There are multiple prophylactic procedures 
were used to secure retina and to prevent ret-

inal detachment in Sticklers patients, such as 
cryotherapy, laser therapy and scleral buck-
ling. Because of safety and clinical effective-
ness issues, there are no general agreement 
for the ideal practice and clear guidelines on 
prophylactic interventions. There are several 
studies have demonstrated that the prophylac-
tic retinopexy is safe and markedly reduces 
the risk of RRDs in Stickler syndrome patients 
and may be eliminate the risk of bilateral ret-
inal detachment [21, 33]. Other studies were in-
conclusive and showed that the final outcomes 
of eyes that received prophylactic retinopexy 
were not statistically significant differences 
compared with eyes that did not receive any 
prophylactic treatment [3, 25].

Conclusion:

Stickler syndrome is an inherited disorder pre-
sented with multi-systemic manifestations and 
high risk of RRD. Repair of RRD in Sticklers 
syndrome patient is complex with highly var-
iable in surgical and visual outcomes. Despite 
controversy, several studies showed that the 
prophylactic retinopexy is safe and markedly 
reduces the risk of RRDs in Stickler syndrome 
patients. Because of younger age of presenta-
tion, as well as the challenges of surgical pro-
cedures and visual outcomes, this emphasizes 
the importance of early recognizing, close fol-
low up, and prompt intervention for prevent-
ing the severe retinal complications and visual 
loss in these patients.
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