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ABSTRACT

BACKGROUND: The purpose of this study was to report the anatomical and functional outcomes in the surgical
treatment of retinal detachment (RD) in pediatric patients suffering from Marfan (MFS) and Stickler syndrome (SS).
MIATERIAL AND METHODS: Retrospective consecutive case series of eight eyes of four patients with SS and MFS.

Retinal reattachment and visual acuity, as well as complications of surgical procedures have been evaluated during

the follow-up period.

RESULTS: Total RD was reported in five of the eight eyes of these patients. In one patient, it was bilateral. As
asurgical treatment, pars plana vitrectomy (PPV) with silicone oil was performed in four eyes. Proliferative vitreoret-

inopathy was the reason for the secondary PPV in three eyes. Scleral buckling was conducted in two eyes of bilateral
RD. Laser treatment was performed as prophylaxis in all fellow eyes. The visual acuity in eyes with RD ranged from
light perception to 0.1 in two cases. The retina was finally attached in all cases. Imaging with OCT-A in a patient
with SS revealed a reduced vascular density in the eye after PPV compared to the eye treated with laser.

CONCLUSIONS: Multiple surgical procedures are needed to attach the retina in patients with SS and MES. However,
despite the improvement of anatomical conditions — reattachment of the retina, the visual acuity after RD surgery

is not satisfactory in patients suffering from SS and MES.
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INTRODUCTION

Marfan and Stickler syndromes are rare multi-
system disorders with manifestations typically in-
volving the skeletal and ocular systems.

Stickler syndrome (SS) is an inherited progres-
sive disorder of collagen connective tissues described
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first in 1965 (Stickler, 1965). It may be expressed by
various symptoms, e.g., orofacial defects (cleft pal-
ate, micrognathia, and midface flattening), conduc-
tive and/or sensorineural hearing loss, and ocular
abnormalities (nonprogressive high myopia, vitreal
abnormalities, and a high risk of retinal detachment
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(RD) [1]. Moreover, SS is the most commonly iden-
tified inherited cause of RD in childhood. The rate
of RD, potentially leading to loss of vision, in pa-
tients with SS has been suggested to be as high as
about 60% in one eye [2]; 8% percent of affected
children have RD between the age of 0 and 9 years
and 26% between the age of 10 and 19 years [3].
The pathognomonic feature of SS is a congenital ab-
normality in vitreous embryological development,
which manifests as an abnormal architecture of
the vitreous visible on slit lamp biomicroscopy [4].

Marfan syndrome (MFS) is an autosomal dom-
inant genetic connective tissue disorder that results
from de novo or inherited mutations in the fibrill-
in-1 gene (FBN1, MMI 134797) [5]. Mutations in
the genes for fibrillin-1 (FBN1) result in multiple
distinct pleiotropic disorders. These genetic disor-
ders demonstrate that specific domains of fibrillin-1
perform roles important to musculoskeletal growth.
A disproportionate linear bone growth that causes
serious malformations of the limbs, spine, and ante-
rior chest wall is the most striking and immediately
evident manifestation in MFS patients [6-8].

The diagnosis of MES depends on the clinical
evaluation, family history, and molecular data in
accordance with the Ghent criteria [9] revised in
2010. Many individuals diagnosed with the dis-
order do not carry the FBN1 mutation, which re-
sulted in the establishment of revised criteria that
were more specific and stringent. The zonular de-
fect leads to ectopia lentis, which is a hallmark of
Marfan ocular abnormalities, and occurs in 60% to
80% of cases. Other less common ocular features of
MES are increased axial length and axial myopia.
The RD prevalence in MES ranges from 5 to 25%
and increases to 8—38% in those with ectopia lentis
or patients that have undergone cataract surgery.
Most patients develop RD at a young age in both
syndromes [10], and usually, they require multiple
surgeries [11].

The aim of this study is to present a case series of
patients with Stickler and Marfan syndrome and to
analyze the results of different surgical procedures

performed due to RD.

CASE PRESENTATIONS
Case 1
An 18-year-old male patient was admitted to
the ophthalmology department with complaints of
loss of vision in the right eye for the last few days.
His short stature (150 c¢m), short midface, retrog-

FIGURE 1. General appearance of patient 1 with clinical
features of Stikler syndrome — short stature, short midface,
and retrognathia

nathia, and high myopia revealed the clinical diag-
nosis of SS (Fig. 1).

Best-corrected visual acuity (BCVA) was 0.05 in
the right eye and 0.1 in the left eye. The patient had
been diagnosed with SS before and had already un-
dergone a lensectomy in both eyes due to a congen-
ital cataract. Additionally, he had also undergone
a complete scleral buckling procedure in both eyes
due to RD in the past. During the examination,
total RD was detected in the right eye. During hos-
pitalization in the Ophthalmology Department,
he received complete PPV (Alcon, Constellation,
Fort Worth, US) with 5000 centistokes silicone
oil tamponade and scleral fixation of the intraoc-
ular lens (IOL) implantation, as the postoperative
aphakia was present. At 6 months after the surgery,
the right eye visual acuity was assessed as only light
perception, although the retina was anatomically
reattached.

Case 2
A 13-year-old patient was admitted to our hos-
pital due to the sudden loss of vision in the left eye.
His flat face, short stature (145 cm), dispropor-
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FIGURE 2. General appearance (A) of patient 2 with clinical
features of SS — short stature, flat midface, and short limbs.
Anterior segment (B) of the left eye of patient 2 at the end

of treatment: pseudophakia and Ahmed valve

tionately short limbs, and ocular findings suggested
a diagnosis of SS (Fig. 2).

BCVA during examination in the emergen-
cy room was 0.3 (20/63) cc 7.0 D in the right
eye and 0.05 (20/400) cc —7.0 D in the left eye.
The fundus examination showed total RD in the left
eye and high myopic degeneration in both eyes.
The patient received PPV with silicon tampon-
ade with intraocular lenses (IOL) implantation in
the left eye. The visual acuity on the first day after
this procedure was 0.1 (20/200) with a correction
+3.0 D in the left eye.

After 2 weeks, high intraocular pressure (IOP)
(34 mm Hg) was noticed in the left eye. Using local

and systemic treatment (beta blocker eye drops,
both eye drops, and oral carbonic anhydrase inhib-
itors), IOP decreased to 19 mm Hg. In the right
eye, extensive degenerations were diagnosed in
the periphery of the retina, and laser treatment was
applied.

After six months of the follow-up, a fundus ex-
amination showed recurrent RD in the left eye.
The patient received PPV with 5000 centistokes sili-
cone oil exchange. During subsequent control visits,
IOP in the left eye was still raised, and the phar-
macological therapy was not satisfactory. Thus,
an XEN implant (a stent that imitates the principle
of trabeculectomy by generating subconjunctival
filtration) was implemented to achieve effective
pressure reduction.

After a few weeks, IOP was again raised in
the left eye, and revision of the implant was needed.
Some pressure reduction was sufficient for about
a month, but the left eye’s high pressure returned
to 50 mm Hg. The patient received the Ahmed
implant, which reduced IOP to the satisfying level
of 18 mm Hg. Five years after PPV, BCVA was 0.1
(20/200) in the left eye due to RD. In the right eye,
only laser treatment has been applied.

At the end of the follow-up, the retina was at-
tached in both eyes (Fig. 3), and both eyes’ wide-field
fundus fluorescence (Fig. 4) revealed a predomi-
nantly hypofluorescent pattern with a hypofluores-
cent photocoagulation scars and areas of atrophy. In
the right eye, hypofluorecent lesions along vessels
and in the periphery were located on the opposite
side of the laser treatment area. In the optical coher-
ence tomography (Fig. 5) there was inverted foveal
contour with slight epiretinal membrane in the right
eye after laser treatment and thinning of the retina
in the eye with silicone oil after vitrectomy.

Case 3

A 12-year-old girl was admitted to our hospital
with a visual acuity of 1.0 cc (20/20)+13 Dsph in
both eyes. Her height (182 ¢m), deformed chest due
to scoliosis, and long fingers indicated connective
tissue disorders characteristic of MES (Fig. 6). Len-
sectomy was done in the past in both eyes because of
lens subluxation, which is a “big” diagnostic feature
of MES according to Ghent nosology 9. Moreover,
there was a positive family history of MFS.

We offered the patient secondary IOL implanta-
tion to the right eye. After surgery, the patient had
BCVA of 0.7 in the right eye. Later, secondary IOL
was also implanted in the left eye. BCVA was 1.0
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FIGURE 3. Ultra wide-field fundus photos (Optos) of the fundus of both eyes of patient no 2 with SS. In the right eye, laser spot
in the inferio-temporal quadrant, and in the left eye, silicone oil, enlarged excavation of the optic disc due to secondary glaucoma
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FIGURE 4. Ultra wide-field fundus autofluorescence images of both eyes of patient no 2 with Stickler syndrome representing
a hyperfluorescent pattern with hypofluorescent photocoagulation scars and areas of atrophy. In the right eye, hypofluorecent lesions
along vessels and in the periphery on the opposite side to the laser treatment area

in the right eye, and 0.9 was achieved in the left
eye. Seven months later, the patient returned with
complaints of loss of vision in the left eye. YAG cap-
sulotomy did not give a satisfactory result because of
the persistence of “cloudiness” on the IOL surfaces.
Anterior vitrectomy with IOL cleaning was applied.
After a few days, the fundus examination showed
total RD in the left eye. The patient received com-
plete PPV with 5000 centistokes silicone oil. After
a few months, this procedure had to be repeated
because of the existing redetachment with PVR. At
the last follow-up visit, the visual acuity of the left

eye was 0.05 (20/400). Prophylactic laser treatment
was performed in the fellow eye.

Case 4

A 15-year-old boy with diagnosed MES (based
on ascending aorta dilatation and ectopia lentis)
and Axenfeld-Rieger’s anomaly was referred to our
department because of corectopia in the left eye
(Fig. 7). The patient received surgery for the iris in
the left eye. After the surgery, BCVA was 0.7 cc +3.0
ax 60° in the right eye and 0.1cc —1.5/+4.0 ax 105°
in the left eye.
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FIGURE 5. Optical coherence tomography (OCT) and optical coherence tomography angiography (OCT-A) (Optovue) images of both eyes
(right eye in the upper part, left eye — in the lower part) of patient no 2 with Stickler syndrome. Right eye after laser treatment (inverted
foveal contour, slight epiretinal membrane), left eye after vitrectomy with silicone oil (thinned retina). OCT-A reveals decreased vessel
density and decreased full thickness in the left eye

After that, the patient returned with complaints dus examination and B scan ultrasonography con-
of worse visual acuity in the left eye (0.05). The fun- firmed the diagnosis of total RD in the left eye.
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FIGURE 7AB. General appearance of patient 4: over 180 cm high, long limbs. Anterior segment of the left eye: pseudophakia, anterior
capsule fibrosis, anterior adhesions, silicone oil under the conjunctiva, status post iris plastic surgery

The patient underwent complete PPV with 5000
centistokes silicone oil tamponade with ILM peel-
ing combined with phacoemulsification and im-
planting IOL in the left eye. As a result, BCVA
was 0.2 with correction +3 D. After 3 weeks at
the follow-up visit, the visual acuity in the left eye
dropped to 0.05, and we discovered recurrent RD
in the left eye. Urgent complete PPV with 360
degrees of retinotomy, ILM peeling, and silicone
oil tamponade was performed in the left eye, but
the visual acuity was not improved. Laser treatment
was performed in the right eye in the periphery.

DISCUSSION

Patients with connective tissue disorders pres-
ent significant challenges in the surgical treatment
related to abnormal vitreoretinal adhesions [12].
The presence of multiple breaks or giant retinal tear
[13], thin sclera, miotic pupils [14], and liquefied

abnormal vitreous complicates the management of
these patients. The vitreous cavity of these patients
is only partially filled with gel vitreous from birth
[15], and the vitreous gel adheres to the retina in
a grossly anomalous and unpredictable fashion.
Moreover, RD is complex and consistently difficult
to manage in patients with Stickler and MFS, with
a lower success rate of repair compared with the typ-
ical degenerative RRD in other pediatric patients
with RD [16].

Studies performed on the pediatric population
indicate that anatomical retinal reattachment can be
achieved in 70-80% of cases. Thus it is lower than
in adult patients [17]. This success rate highly de-
pends on the number of retinal clock hours involved
and whether previous retinal surgery has been per-
formed [18]. Successful surgery treatment in these
cases is strongly connected with phenotype/geno-
type correlations between the mutation types. Such
correlations exist in MFS, for example, with ectopia

www.journals.viamedica.pl/ophthalmology _journal



Aleksandra Czarnek-Chudzik et al. Surgical management of the RD in pediatric patients with MFS and SS

Table 1. Surgical procedures performed in two patients with Stickler syndrome (SS) and two patients with Marfan

syndrome (MFS)
. Final visual Final visual
Age Al . acuity of acuity of
C_ase/ Gender | of the first Age procedlfres Surgical procedures of the e dplien FoIIm.N-up
disease of onset | of the right left eye " . period
surgery eve eye (S (S
v charts) charts)
Lensectomy
Scleral
i i Lensectom i
Patient Male 18 buckling V nght. 0.1 A
1/SS PPV + Scleral buckling perception
silicone oil
tamponade
Phacoemusification + 10L
implantation + PPV +
. ilicone oil tamponade
Patient Laser st
2/SS Male 13 treatment PPV + silicone oil exchange 0.3cc-7.0D [ 0.1cc+3.0D 5 years
Xen implant
Ahmed valve
Lensectomy
. Lensectomy .
Patient | . ) Artisan lens 1.0 cc 0.05¢cc 2 years
3/MFS €T | PPV + silicone oil tamponade | + 13.0D +3.00D
treatment
PPV + silicone oil exchange
Iris plastic surgery
) Phacoemulsification+
Patient Male 15 Laser . . 0.7 cc 0.05 cc 2 vears
4/MFS treatment | |OLimplantation + PPV.+ 1, 5 9p,,60 | 130D y
silicone oil tamponade
PPV + silicone oil exchange

PPV — pars plana vitrectomy; IOL — intraocular lenses

lentis much more frequently observed than in other
disorders. The prognosis for retinal reattachment
in these cases should be studied or established [19,
20]. In our case series, the patients had the clinical
diagnosis of MFS and SS based on the phenotype
features without genotyping confirmation [21].

It has already been observed that patients with
MES with a normal or subluxated lens without any
interference with fundoscopy or the retinal breaks
are at or anterior to the equator should undergo
scleral buckling.

Vitreoretinal surgery is recommended for pa-
tients with a history of failed scleral buckling, poste-
rior lens dislocation, and subluxated or cataractous
lens with interference with fundoscopy and giant
retinal tears [22]. Surgery failure in MFS is mainly
due to proliferative retinopathy and poor visualiza-
tion of the retinal periphery [23].

In an extensive series of MFS patients, it has
been reported that 70% of 160 patients with RD
were below the age of 20 years. Bilateral RD is
common and may reach 70% [3]. Predisposing
factors for retinal breaks in MFS include ectopia

lentis, long axial length, early vitreous liquefaction,
posterior vitreous detachment without any dehis-
cence at the vitreoretinal interface, and abnormal
peripheral vitreoretinal adhesions [18]. RD may
occur spontaneously in eyes with axial myopia or
following cataract extraction, especially in longer
eyes. Maumenee found that 21% of the eyes of
patients with MFS had myopia of 7 D or more,
astigmatism, and a flat cornea [1].

Loewenstein et al. identified and retrospectively
reviewed the charts of one cohort of 12 patients
(15 eyes) with MFS and RD who were operated
on at the Wilmer Institute and the second cohort
of 16 such patients (24 eyes) who were operated on
several years earlier elsewhere. They concluded that
the results of the RD surgery in the past were worse
when the eye was aphakic. In most cases operat-
ed more recently, the prognosis for successful repair
was good regardless of whether the eye was phakic
[24]. In another study, Abboud et al. found bilateral
RD in 9 of 13 (69%) patients. The lens was ectopic
in all eyes. The retinal breaks were small horseshoe
tears or holes located anterior to the equator in 11
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of 16 (69%) eyes. The retina of 12 of 16 (75%) eyes
remained successfully reattached after a follow-up
ranging from 4 to 132 months. All 12 eyes had
a VA of 20/300 or better (range: 20/30 to 20/300);
8 had a VA of 20/125 or better, and the cause of
failure in the other 4 eyes was proliferative vitreor-
etinopathy [25].

Compared to adults, pediatric RDs have higher
rates of macula-off detachment, proliferative vit-
reoretinopathy, and worse presenting visual acui-
ty [17]. In one series, about 40% were related to
trauma, whereas retinopathy of prematurity, MFS,
and SS accounted for up to 50% of cases. This was
confirmed by Dotrelova and colleagues in thirteen
patients (18 eyes) with MFS who underwent sur-
gery for RD. The characteristic findings were as
follows: RD in three or more quadrants (12 eyes)
and advanced proliferative vitreoretinopathy (PVR)
(7 eyes). Nine uncomplicated RDs were managed
with scleral buckling, and nine complicated RDs
were managed with PPV, scleral buckling, and reti-
nal tamponade, mostly with silicone oil. Complete
retinal reattachment was achieved in 89% of un-
complicated RDs and in 56% of complicated RDs.
Additional partial anatomic success was achieved in
two eyes with complicated RDs where the macula
was attached. Visual acuity improved significant-
ly in five eyes with uncomplicated RDs (median
final vision 20/80) and in six eyes with complicat-
ed RDs (median final vision, 20/200) 23. In our
case series of four patients with Marfan and SS, all
the patients had total RD, as reported by Dotrelova
and coworkers18. Regarding visual acuity, in a study
of 206 patients with pediatric DR, SS accounted for
4.3% and 70% of patients had visual acuity worse
than 0.1, and the recurrence was resent in 80% of
operated eyes [11].

Functional results of the retinal surgery in Stick-
ler and Marfan syndrome obtained in our study are
very poor. The worst results were found in a patent
with bilateral RD and SS (patient no 1). He had
recurrent RD instead of scleral buckling. According
to a recent large systematic literature review, visual
impairment is rare in SS (blind: 6%; vision loss in
one eye: 10%) [26]. It seems that the retina is only
detached but also intrinsically damaged in patients
with connective tissue disorders. Possibly, there is
existing photoreceptor’s or other retinal layer’s dam-
age, or the retinal cells are very prone to surgical
interventions. In the multimodal imaging obtained
in one patient with SS (patient no 2), we observed
thinned retina and decreased retinal vascularization

in the eye after PPV with silicone oil. Predominant-
ly hypofluorescent fundus autofluorescence images
with hypofluorescent lesions along vessels and in
the periphery in the untreated with PPV are similar
to those described by Fujimoto in the large series of
SS patients [27].

In our study, we reported the final anatomical
attachment of the retina in all eyes of the patients
with SS and MFS. Lee et al. [28] reported the same
results in a recently published study. Successful re-
attachment was achieved in 28 of 29 eyes (97%)
with RD due to SS with an average of 2.3 surgeries
(including silicone oil removal surgeries). In our
case series, if a vitrectomy was performed, there
was a need for silicone oil tamponade in all cases.
In a study by Read et al. [11], SB was performed in
40% of cases, SB with PPV and gas in 30%, and SB
with PPV and silicone oil in 30% of pediatric cases.

Vitreoretinal surgeons have great difficulties
in achieving retinal reattachment in patients with
connective tissue disorders, and it is even possible
that the functional success is very low. In view of
these challenges, some researchers have emphasized
the importance of prophylactic laser treatment to
the retina in patients with SS to reduce the occur-
rence of and/or prevent RD [2]. In our case series,
laser treatment was applied to all fellow eyes. It
is more important as we consider that RD in pa-
tients with MFS tends to occur bilaterally (30-42%
of cases) [29]. The prophylactic treatment purport-
edly creates firm chorioretinal adhesions and thus
potentially prevents the development of retinal tears
and subsequent RD. It is common practice that
patients with SS undergoing surgical repair also
undergo indirect barrage laser treatment of the com-
panion eye even without the apparent disease. Three
retrospective studies have addressed the benefits
and efficacy of prophylactic laser treatment to pre-
vent RD in SS type 1. All three studies, in which
either 360 peripheral cryotherapy or argon laser
photocoagulation were used, reported statistically
significant beneficial long-term outcomes and good
safety profiles [30-32]. Thus, there is a need for
screening in children diagnosed with MFS and SS
and a need for prophylactic treatment in the unaf-
fected eye.

To conclude, different surgical strategies can be
applied in patients with SS and MFS; however,
the functional results are unsatisfactory after multi-
ple PPV. The patients’ phenotypes are very complex,
and although success was not secured upfront, we
tried to improve the patients’ quality of life.
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