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SUMMARY 

The ocular manifestations in a family with Stickler 
syndrome and the results of laser photocoagulation as 
preventive treatment for retinal detachment are 
described. Forty-two family members with Stickler 
syndrome were retrospectively reviewed; 22 had ocular 
abnormalities, 22 had myopia and 16 had high myopia. 
Ten patients had developed retinal detachment and 
9 of them were blind in one or both eyes because of 
irreparable detachment. Only 2 eyes had been operated 
on successfully. Ten eyes were lasered prophylactically. 
In eyes with extensive vitreoretinopathy laser burns 
were applied 3600 around the peripheral retina at the 
border between the pathological and normal retina. 
Eyes with isolated lesions received focal treatment 
around the pathological areas. Four eyes received 3600 
laser photocoagulation and 6 eyes received focal 
treatment. Of the treated cases, 9 retinas remained 
attached for a follow-up period ranging from 1 to 15 
years. One patient was lost to follow-up, and 5 years 
later developed retinal detachment in one eye from a 
new non-Iasered lesion. In conclusion, in this particular 
family the incidence of retinal detachment was sig­
nificantly higher in non-Iasered eyes than in lasered 
eyes (p<0.025). 

Hereditary progressive arthro-ophthalmopathy, 
known as Stickler syndrome, is an autosomal 
dominant hereditary connective tissue disorder 
characterised by ocular, orofacial and skeletal 
manifestations. 1- 8 One of the more difficult ocular 
therapeutic problems in this group of patients is the 
high incidence of retinal detachment (approximately 
50% of affected individuals) with poor surgical 
results,s often in young patients. Although there is 
no clear consensus as regards prophylactic treatment, 
most clinicians are rather liberal and recommend 
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prophylactic treatment of all new tears, and many 
recommend treatment of all areas of lattice or lattice­
like degeneration. 6,9 Treatment modalities include 
scleral buckle, diathermy, cryotherapy and laser 
photocoagulation. 6,9 On the basis of our previous 
experiencelO -12 we chose to perform argon laser 
photocoagulation as a prophylactic treatment in 10 
eyes of 6 family members with Stickler syndrome, all 
of whom showed signs of progressive peripheral 
retinal degeneration. Here we describe the ocular 
manifestations, the lasering techniques used and 
their results. 

FAMILY DATA 

The 42 family members included in this study 
spanned four generations (Fig. 1). There was no 
consanguinity in any couple. Family members who 
were deceased or living in another country were 
included only if a definite history of their ocular 
status could be obtained. 
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Fig. 1. Pedigree of family. Squares, male subjects; circles, 
female subjects. 
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Table I. Ocular data of affected family members 

Ocular findings Final anatomical results Final visual results 

VitreousC Laser 
Case Family High degenera- Rctinald Retinal photoco- Attached Detached 
no. memberlsex Myopiaa myopiab tion pathology detachment agulation retina retina Good" Poorf Blindnessg 

I-11M Unknown +.OU +.OU +.OU 
2 II-l/F + + + +.OU +.OU +,OU 
3 II-2/F + + +.OU +.OU 
4 II-31M + + +.OU +.OU 
5 II-5/F + + + +.OU +.OU +.OU 

6 JI-6/M + + + +, 1 eye +, I eye +. I eye +. 1 eye +, 1 eye 

7 III-lIF + + +,OU 
8 III-2/F + + + +.OU +.OU 
9 III-31M + + + +.OU +. 1 eye +, I eye +. 1 eye +. 1 eye 

10 III-4/M + + + +.OU +,OU +,OU 

11 111-5/M + + + +, 1 eye +,OU +.OU +. 1 eye +, 1 eye 
12 III-6/M + + + +.OU +.OU +.OU 

13 III-7/F + + +.OU +.OU +.OU 
14 III-9/F + + +,OU +.OU 
15 IV-4/M + + + +.OU +.OU 
16 IV-8/F + + + +. I eye +,OU +.OU 
17 IV-9/M + + + +. 1 eye +,OU +.OU 
18 IV-ll/F + + +.OU +,OU +.OU 
19 IV-131M + + + +,OU +.OU +,OU 

20 IV-15/F + + + +,OU +.OU +.OU 
21 IV-181M + + +.OU +,OU 
22 IV-21/F + + + +, 1 eye +.OU +. 1 eye +, 1 eye 

OU, both eyes. 
aMy apia of spherical equivalent of less than 6 dioptres; bmyopia of spherical equivalent of 6 dioptres; Cvitreous liquefaction, vitreous 
bands; dchorioretinal atrophy, retinal pigmentation. lattice degeneration, retinal breaks "visual acuity equal or better than 20/100, fvisual 
acuity worse than 201100; ghand movement to light perception. 

Ocular examination included best corrected visual 
acuity, refraction, applanation tonometry, bio­
microscopy, indirect ophthalmoscopy and slit lamp 
biomicroscopy with the Goldman three-mirror. Eyes 
were considered to have simple myopia if the 
spherical equivalent was less than 6 dioptres and 
high myopia if the spherical equivalent was 6 
dioptres or more. 

Ocular abnormalities were detected in 22 family 
members (Fig. 1, Table I). In the first generation, the 
father was blind in both eyes because of retinal 
detachment. Of his 6 children, all but one had high 
myopia. Two of them (II-I, II-S) were blind in both 
eyes and 1 (II-6) was blind in one eye due to 
irreparable retinal detachment. 

The third generation consisted of 9 family mem­
bers of whom all but 1 were myopic. Six (III-3, III-4, 
III-S, 111-6, 1II-7, III-9) had high myopia. Of the 
latter, 3 (III-4, III-6, III-7) were blind in both eyes 
and 1 (III-3) was blind in one eye because of 
irreparable retinal detachment. The fellow eye of the 
last patient also had retinal detachment which was 
operated on successfully. The fourth generation 
consisted of 26 family members, 8 of whom were 
myopic. Of these,S (IV-9, IV-ll, IV-13, IV-IS, IV-
21) had high myopia. One of them (IV -21) developed 
retinal detachment and was successfully operated on, 
and 1 (IV-13) was blind in both eyes due to 
irreparable retinal detachment. 

Thus, out of a total of 42 family members 10 
patients developed retinal detachment (Table II). In 
8 of them the retinal detachment occurred in both 

eyes. Thus, a total of 18 eyes were affected. In 9 of 10 
patients the retinal detachment had occurred up to 
the age of 30 years and in 7 of them before the age of 
13 years (Tables II, IV). The retinal detachment 
occurred at the age of 60 years in only one eye. In 
this patient the detachment developed following 
cataract surgery. Following retinal detachment sur­
gery, the retina remained attached in only 2 eyes, 
whereas in the other 16 it did not. 

The systemic manifestations in this family have 
been described previously.8 All affected children and 
some affected adults had similar flat faces due to 
midface hypoplasia and retrognathia (Fig. 2). Only 2 
of the affected siblings had cleft palate.s None of the 
affected members had either clinical hearing defects 
or symptoms related to degenerative joint disease. 

Table II. Onset of blindness or retinal detachment and the 
results of retinal detachment surgery 

Case no., No. of eyes 
Surgical results 

family member Age (years) affected Failure Success 

I, I 30 OU +.OU 
2. II-I 60 OU +,OU 
3. II-5 30 OU +,OU 
4. II-6 Childhood 1 eye + 
5, I11-3 7;40a OU + + 
6. lIlA 6 OU +,OU 
7, III-6 6 OU +.OU 
8. III-7 6 OU +,OU 
9. IV-13 7 OU +,OU 

10. TV-21 6 1 eye + 

OU, both eyes. 
aOne eye at age 7 years and the second at age 40 years. 
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Fig. 2. An example of a family member with flat face and 
retro gnathia. 

Genetic linkage analysis of the family demon­
strated a linkage to the gene COL2Al.8 

TREATMENT 
Indications for Treatment 
Indications for laser treatment were: (1) extensive 
peripheral retinal degeneration including an area of 
at least five contiguous hours of lattice degeneration 
with or without the presence of retinal breaks 
(Fig. 3), or (2) isolated foci of lattice degeneration 
with retinal breaks in the presence of at least one of 
the following known risk factors for retinal detach­
ment: (a) a family member with inherited vitreo­
retinal disease, (b) previous retinal detachment in the 
fellow eye, ( c) a family history of retinal detachment, 
(d) myopia. 

Technique 
According to the retinal findings, one of two types of 
treatment was performed. One was called 'circum­
ferential' treatment and it was given to eyes with 
extensive contiguous retinal lesions where the lesions 
were present in at least three quadrants of the retina 

(Fig. 3).12 These eyes were treated with confluent 
laser burns 3600 around the peripheral retina. Four to 
eight rows of laser burns were applied circumferen­
tially at the junction between the posterior border of 
the lesions and the unaffected retina (Fig. 3).12 Eyes 
in which lesions were located at the equator and/or 
posterior to it and were far from the ora serrata were 
given two to three rows of laser burns at the edge of 
the anterior border of the lesions, in addition to the 
burns applied at the posterior border of the lesions, 
to ensure chorioretinal adhesion around all the 
abnormal retina. The other type of treament was 
called 'focal' treatment. Focal treatment was applied 
in eyes with small localised lesions of lattice 
degeneration or with isolated breaks. In these eyes 
the lesion was encircled by three to six rows of 
burns. I 1 

In all cases the size of the burns was 300-500 f.lm in 
diameter. The burns were put less than a quarter of a 
burn width apart for 0.1-0.2 seconds at a power level 

adjusted to achieve moderate to heavy whitening of 
the retina (Fig. 3).10.12 The circumferential treatment 
was performed in either one or two sessions. 

In all cases the laser was delivered through a slit 
lamp laser system. In young children the treatment 
was performed under general anaesthesia, as pre­
viously described.13 In brief, the child lay on a 
stretcher-bed next to the laser machine and was 
anaesthetised using a mobile anaesthetic unit. Fol­
lowing intubation the child was transferred from the 
stretcher-bed to the laser system in a sitting position 
on a mobile chair. The head was fixed to the slit lamp 
and treatment was carried out. 

RESULTS 
Report of a Case 
Patient IV -11 was followed in our eye clinic from the 
age of 1 year because of her family history. The 
initial examination revealed myopia of 13.75 (spheri­
cal equivalent) in both eyes. Lattice degeneration 
was first observed when she was 4 years old in the 
peripheral retinas of both eyes. Over the next 3 years 
these lesions extended centrally and circumferen­
tially. When she was 7 years old a hole was seen in an 
area of lattice degeneration at the superior temporal 
quadrant of the left eye. Because of the progression 
in retinal pathology, and in view of the family history, 
preventive laser photocoagulation was performed. 
Burns were applied all around the retina, both 
anterior and posterior to the areas of lattice. Six 
months later a hole was also seen in the fellow eye, 
and laser photocoagulation was applied circumfer­
entially all around the peripheral retina. Seven years 
later both retinas arc attached and vision is 20/40 in 
both eyes. 

Twenty-two patients (44 eyes) had ocular mani­
festations of at least myopia; for one patient (I-1) 
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Fig. 3. Case IV-9. Ophthalmoscopic appearance before, immediately after and 1 year after laser treatment. (A) The 
reconstruction of the two figures demonstrates a large continuolls lattice lesion. (B) Acute laser burns placed around the lattice 
lesion. (C) Laser scars cover the anterior and posterior borders of the lesion, 1 year after laser photocoagulation. 

there was no exact information of the vitreoretinal 
status before retinal detachment had occurred. The 
other 21 patients (42 eyes) all had varying degrees of 
vitreoretinal degeneration defined by vitreous lique­
faction, vitreous strands, retinal pigmentation, lattice 
degeneration and retinal breaks. Six patients (12 
eyes) showed vitreous abnormalities with or without 
mild retinal pathology and none of them developed 

retinal detachment or received laser treatment 
(Table I). Ten patients (18 eyes; both eyes in 8 
patients, one eye in each of 2 patients) developed 
retinal detachment due to severe vitreoretinal 
alterations (Tables I, II). In 6 patients (10 eyes: 
both eyes in 4 patients, one eye in each of 2 patients) 
laser treatment was indicated for retinal pathology 
(Tables I, III). 
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Table III. Summary of the laser treatment 

Age (years) at treatment 

Case no .. 
family member RE 

1, 11I-2 28 
2, Ill-5 31 
3, IV-8 10 
4, IV-9 8 
5, IV-J1 7 
6, lV-15 12 

C, circumferential: F, focal. 

First 

LE 

28 
35 

7 
13 

Second 

RE LE 

35 

12 

Third Type of treatment Follow-up (years) 

RE LE RE LE RE LE 

37 C F 15 8a 
F F 9 5° 

F 3 
C 1 
C C 7 7 
F F 2 1 

"Years of follow-up since last treatment. 
bThe patient developed retinal detachment 5 years after laser treatment. 

We evaluated the effects of laser treatment by 

comparing the incidence of retinal detachment 

between laser-treated (10 eyes) and non-treated (34 

eyes) eyes in relation to the age of retinal detach­

ment onset; we found that retinal detachment 

occurred significantly more frequently in non-Iasered 

eyes, in particular if the detachment occurred before 

the age of 13 years (Table IV). 

A total of 10 eyes of 6 family members (III-2, III-S, 

IV-8, IV-9, IV-l1, IV-1S) were treated in our clinic 

(Tables I, III). Focal treatment was applied in 6 of 

these eyes, and peripheral scatter photocoagulation 

in 4 (Table III). 
After laser treatment, patients were followed for 

from 1 to 15 years. In 9 of 10 eyes the retinas 
remained attached during that period. Two of the 6 
eyes that received focal treatment needed additional 
treatment because they had developed new retinal 
lesions; 1 eye (III-2) received two more treatments 
and the other (IV-IS) received only one (Table III). 
One patient (III-S, two eyes) was lost to follow-up 6 
months after the last focal laser treatment. Five years 
later he developed retinal detachment due to a new 
lesion in one eye. The detachment affected the whole 
retina except for the previously lasered area, which 
remained attached. The retina of the other eye of this 
patient remained attached. 

Following laser treatment in all eyes, visual acuity 
was unaffected and no ocular complications were 
observed. 

None of the 20 non-affected family members 
developed retinal abnormalities or detachment. 

COMMENT 

Stickler syndrome is a hereditary progressive arthro-

ophthalmology. Common systemic features include 
typical facial changes, such as mid-facial hypoplasia, 
broad nasal ridge, micrognathia (Fig. 2) and cleft 
palate. I-2,7-9 Also common are epiphyseal dysplasia 
and premature degenerative joint disease, usually 
detectable only on radiological examination. Ocular 
manifestations include high myopia, strabismus, 
glaucoma, presenile cataract and vitreoretinal degen­
eration with a high incidence of retinal detach­
ment,7-9 which is sometimes very difficult to 
repair. 5.6.9.14 The clinical expression of the disease 

is variable and the combination of abnormalities may 
be very different in different patients. 8,9 Tight 
linkage to the gene COL2Al was demonstrated in 
many families with Stickler syndrome. 15,16 Mutation 
of this gene was described as well. 17 Recently Snead 
et al. ls used two markers at the CO L2Al locus and 
found two distinct phenotypic and genetic subgroups 
of Stickler syndrome. Thus, it was suggested that the 
variability of the syndrome may be caused by 
different allelic mutations of the gene, or that several 
genes are responsible for Stickler syndrome,s In a 
previous paper discussing genetic linkage analysis of 
three families with Stickler syndrome, it was con­
cluded that the family described here most probably 
represents type 1 Stickler syndrome. 8 

The main ocular manifestations of Stickler syn­
drome in the family described here were congenital 
high myopia, vitreoretinal degeneration and a high 
incidence of retinal detachment, often at a young age 
(Table I). In this particular family, in 7 of 10 eyes 
retinal detachment occurred before puberty. Other 
authors found that retinal detachment developed 
more often in adolescents than in children?'S None of 
our patients had giant retinal tear. Nevertheless the 

Table IV. A comparison of the incidence of retinal detachment between lasered and non-Iasered eyes in relation to the age of retinal 
detachment 

Age � 13 years 
(n = 25 eyes) 

Retinal Non-Iasered eyes 
status (n =19 eyes) 

Lasered eyes 
(/1 = 6 eyes) 

Attached retina 13 
Detached retina 6 

Values are the number of eyes. 

p<0.05 

6 
o 

Age> 13 years 
(/1 = 19 eyes) 

Non-Iasered eyes 
(/1 = 15 eyes) 

Lasered eyes 
(/1 = 4 eyes) 

6 
9 

pdl.05 

3 
I 

Total 
(/1 = 44 eyes) 

Non-Iasered eyes 
(/1 = 34 eyes) 

19 
1 5  

Lasered eyes 
(/1 = 10 eyes) 

9 
1 

p<O.025 
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results of retinal detachment surgery in our series 
were poor, as described by others as well.9 Most of 
the patients in this series who developed retinal 
detachment became blind in one or both eyes (Table 
I). In view of the inauspicious familial pattern and 
the reported data of a high incidence of retinal 
detachment with poor surgical results in patients with 
Stickler syndrome, preventive treatment for retinal 
detachment for members exhibiting progressive 
vitreoretinal degeneration was suggested. The ques­
tion then arose what type of treatment should be 
performed. 

Preventive treatment for retinal detachment may 
include: (1) releasing vitreoretinal traction by scleral 
buckling and/or vitrectomy and/or (2) creating a 
chorioretinal adhesion around retinal breaks and/or 
around precursors of retinal breaks by cryotherapy 
or photocoagulation.19 Of the available methods we 
chose to produce chorioretinal adhesions by laser 
photocoagulation, a non-invasive technique. Recent 
experimental studies have shown that cryotherapy 
may cause dispersion of viable pigment epithelial 
cells through the retinal break into the vitreous 
cavity.zo It also causes breakdown of the blood­
retinal barrier with leakage of serum proteins into 
the intraocular fluid.z1 Some of the serum compo­
nents may lead to cellular migration and prolifera­
tion. The combination of both, or each of them 
separately, may in humans as well as in animal 
models, contribute to subsequent epiretinal forma­
tion. 

We also were encouraged to use laser photo­
coagulation by our good results with argon laser 
photocoagulation as a preventive treatment for 
retinal detachment in: (1) eyes with symptomatic 
retinal tears,ll (2) patients with breaks in one eye 
and a history of retinal detachment in the fellow 
eye,ll (3) eyes at high risk for developing retinal 
detachment 12 and (4) members of a family with 
snowflake vitreoretinal degeneration.lO The last is a 
disease characterised by vitreoretinal pathology and 
a high incidence of retinal detachment with poor 
surgical outcome.22 Affected family members with 
snowflake vitreoretinal degeneration who exhibited 
progressive peripheral retinal changes received 
either focal (for limited pathology) or confluent 
(for extensive changes) circumferential argon laser 
photocoagulation.lO Over a lengthy follow-up period 
of up to 19 years, none of the treated eyes with 
snowflake vitreoretinal degeneration had developed 
retinal detachment. This led us to use these methods 
in patients with Stickler syndrome as well, where the 
type of treatment employed depended on the extent 
of retinal pathology. 

In general, in cases where retinal breaks, or areas 
of vitreoretinal abnormality that are judged likely to 
be the site of retinal break formation, are localised, 
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laser burns can be directed around each individual 
lesion. This type of treatment is called focal treat­
ment. Another possibility is that a broad zone of 
confluent peripheral chorioretinal adhesions can be 
formed over 360°.19 This method is used only rarely 
in selected cases.19 In the family presented here we 
used both methods. In cases where the pathology was 
limited to one or a few localised areas, focal 
treatment around the lesions was applied. In eyes 
where the pathology was extensive (as shown in 
Fig.3) and the lesions were almost contiguous, a 
confluent, circumferential 360° treatment was 
employed. The rationale for such a treatment is 
that the summation of multiple focal treatments 
around each individual lesion led to almost contin­
uous laser scars apart from small unaffected areas. 
Thus, we assumed that a continuous line of 
chorioretinal adhesion is preferable to a non­
continuous adhesion that leaves small zones of 
possible vitreoretinal traction between treated 
areas, which subsequently may be complicated by 
retinal detachment. Further, a continuous line may 
prevent central progression of peripheral retinal 
detachment if it occurs. It should be pointed out 
that in this family, in cases where the lesions were 
located posteriorly, at a marked distance from the 
ora, laser burns were also placed at the anterior 
border of the lesions to ensure firm chorioretinal 
adhesions around all pathological areas that might 
develop retinal detachment. In the 4 eyes that 
received the confluent circumferential type of treat­
ment, the retinas have remained attached for a 
follow-up period ranging from 1 to 15 years, and 
none of the patients has developed any ocular 
complications (Table III). Four patients (6 eyes) 
received focal treatment. In 3 patients (4 eyes) the 
retinas have remained attached for a follow-up 
period of 1 to 15 years and no ocular complications 
have developed. The fourth patient (2 eyes) was lost 
to follow-up 6 months after his last treatment. Five 
years later he developed retinal detachment in one 
eye resulting from a new untreated lesion whereas 
the lasered area remained attached. The retina of his 
other eye remained attached. The fact that an 
untreated lesion had progressed to retinal detach­
ment may provide indirect support for the efficacy of 
laser treatment, since none of the treated patients 
progressed to retinal detachment, even those who 
had developed new lesions and were re-treated. 
Obviously one cannot know how many of the treated 
eyes would have developed retinal detachment if 
they had been left untreated. However, since a 

significantly higher incidence of retinal detachment 
was found in non-lase red than lase red eyes (Table 
IV), it seems reasonable to assume that retinal 
detachment would have occurred in at least some 
of them had they been untreated. 



LASER TREATMENT IN STICKLER SYNDROME 707 

It should, however, be emphasised that laser 
treatment in this study was neither intended nor 
expected to prevent formation of new peripheral 
lesions. The occurrence of new tears in areas that 
appear clinically normat23 -28 and in prophylactically 
treated eyes28 has been described previously. The 
new lesions do not appear to be directly associated 
with the lasering procedure?8 Indeed, in 2 of the 
patients new lesions observed after the initial 
treatment were treated with laser and the retinas 
remained attached (Table III). When chorioretinal 
adhesions are created to prevent retinal detachment, 
the adhesions tend to separate the anterior and 
posterior parts of the retina and thus to halt 
progression of posterior retinal detachment.19 How­
ever, in most cases the ophthalmoscopic appearance 
following lase ring is an attached retina and not an 
area of detached retina encircled by laser marks. 
Thus, it seems that the lasering may have an 
additional effect which, by creating the firm chorio­
retinal adhesions, may offset vitreoretinal traction 
and form a 'new healthy ora'. A randomised 
prospective study to evaluate the efficacy of laser 
photocoagulation in this group of patients is needed. 
However, it is a rare disease with a high incidence of 
retinal detachment and unusually poor surgical 
results.7 The data described here increase our 
knowledge of this topic. They may also provide 
some guidelines for treating patients with progressive 
vitreoretinal pathology, until results of a clinical trial 
are available. 

In view of the high incidence of retinal detachment 
and the poor surgical outcome, it may be justifiable 
in cases of Stickler syndrome with extensive vitreo­
retinal pathology to widen the indications for 
treatment, as has been suggested by others for this 
syndromes,7 and for other similar diseases,2o,29 and to 
include also round holes, which are generally 
considered to be innocuous. Young patients with 
Stickler syndrome should be carefully followed so 
that new lesions can be detected and prophylactic 
treatment can be considered. 

Key words: Laser photocoagulation, Prophylactic treatment, 
Retinal detachment, Stickler syndrome. 
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