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Case report 
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A B S T R A C T   

Purpose: We present a case of successful surgical management of an infant with X-linked retinoschisis with a giant 
retinal tear and retinal detachment of the right eye. 
Observations: A 10-month-old male presented with retinoschisis of both eyes and a retinal detachment of the right 
eye. The patient underwent two-stage pars plana vitrectomy utilizing perfluoro-N-octane to stabilize the de-
tached retina and facilitate posterior hyaloid separation. Retained perfluoro-N-octane tamponade was later 
exchanged with silicone oil. The retina remained attached at last follow up. 
Conclusions and Importance: Retinal detachment repair in infants presents unique challenges. This is a safe and 
effective strategy for complex retinal detachment repair in the infant population.   

1. Introduction 

Juvenile X-linked retinoschisis (XLRS) is a common inherited mac-
ular degeneration in young males with an estimated global prevalence of 
1:5000 to 1:20000,1 associated with a mutation in the RS1 gene on 
chromosome Xp22. While diagnosis is most often made at school age, 
cases presenting within the first year of life have been reported,2,3 which 
is postulated to represent a more progressive form of disease.3 

Concomitant retinal detachments are estimated to occur in 20%.1 

2. Case report 

A 10-month-old male was referred to a retina specialist for reti-
noschisis of the right eye. The patient’s mother tested positive for the 
RS1 mutation in a prenatal genetic screen. The patient also tested pos-
itive for the RS1 mutation, and negative for inherited retinal diseases 
including familial exudative vitreoretinopathy, congenital stationary 
night blindness, Leber’s congenital amaurosis, and early-onset retinal 
dystrophy. The patient was heterozygous for MYO7A and USH2A but 
demonstrated no clinical evidence of retinitis pigmentosa, usher syn-
drome, or hearing loss. Exam showed a normal anterior segment in both 
eyes. Fundus exam of the right eye showed a large schisis cavity 

combined with a chronic retinal detachment inferiorly (Fig. 1A). Fundus 
exam of the left eye showed retinoschisis without retinal detachment. 
Further examination under anesthesia (EUA) showed a large schisis 
cavity inferiorly with a giant outer retinal tear with a pigmented 
demarcation line, extending from the central macula to the nasal pe-
riphery. The left eye showed schisis in the inferior periphery (Fig. 1B). 
Fluorescein angiogram (Fig. 2A and B) demonstrated shadowing in the 
periphery consistent with a schisis cavity. After discussion with the 
child’s parents, they elected to proceed with surgical retinal detachment 
repair of the right eye. 

A primary pars plana lensectomy and pars plana vitrectomy (PPV) 
were performed. The vitreous was stained with preservative-free 
triamcinolone to aid in visualization of the vitreous body and poste-
rior hyaloid face. During vitreous detachment, the posterior hyaloid face 
was tightly adherent to the billowing retina. Perfluoro-N-Octane (PFO) 
was injected over the optic nerve to unfold and flatten the retina. The 
PFO bubble was then used as a “third hand” to tamponade the billowing 
retina and facilitate complete separation of the posterior hyaloid. 360◦

of peripheral laser retinopexy was performed. No inner retinal breaks 
were found. 

The PFO was retained in the eye postoperatively as a vitreous 
replacement tamponade. 10 days after the initial surgery, a second stage 

Abbreviations: XLRS, X-linked retinoschisis; EUA, Exam under anesthesia; PPV, pars plana vitrectomy; PFO, Perfluoro-N-octane; PVR, proliferative 
vitreoretinopathy. 
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pars plana vitrectomy was performed. The PFO was exchanged for sili-
cone oil and additional laser retinopexy was added. No emulsified PFO 
was noted in the eye at the time of removal. The retina remained 
attached with good silicone oil fill at post-operative week 2 (Fig. 3) and 
remained attached at his latest post-operative week 18 visit. Silicone oil 
removal is planned for next post-operative month 5. 

3. Discussion 

Compared with adults, retinal detachments in children are often 
more complex and difficult to treat satisfactorily. This is thought to be 
due to delay in diagnosis and differences in etiology including trauma 
and congenital or developmental abnormalities. Estimates of anatomical 
success ranges from 10 to 88% depending on etiology and surgical 
approach, with most failures caused by proliferative vitreoretinopathy 
(PVR).4 

In a large case series, of 178 eyes in the pediatric population that 
underwent retinal detachment repair, 9 (4.3%) were secondary to 
XLRS.4 These eyes were repaired by PPV/oil or gas, or scleral buck-
le/PPV/oil or gas. Although 100% final attachment rate was reported, 5 
eyes (56%) had re-detachment and 7 eyes (78%) required more than 1 
surgery. All 9 eyes XLRS in the series had PVR. 

Intraoperatively, PFO can be used to stabilize the retina and facilitate 
posterior vitreous separation in pediatric eyes with tightly adherent 
vitreous. Owing to its higher specific gravity, PFO tamponade may also 
be an effective choice for infant patients (who cannot reliably maintain 
positioning) or for inferior detachments compared to substances with 
lower relative specific gravity such as gas or silicone oil. 

Case reports have demonstrated good efficacy safety profile when 
used in short or intermediate duration.5,6 Ling and colleagues demon-
strated lasting attachment (more than 2 years follow-up) in 1 eye with 
PFO tamponade followed by silicone oil exchange after 1 week.5 The eye 
had previously undergone 3 vitrectomies and scleral buckling but suf-
fered repeated re-detachments secondary to PVR. In a case series of 9 
eyes, Imaizumi and colleagues showed anatomic reattachment in 7 eyes 
(78%) after temporary PFO tamponade.6 Prior to utilization of PFO, 7 
eyes (78%) had undergone at least 1 vitrectomy surgery. To our 
knowledge, only 1 case has described this technique for retinal 
detachment in a patient with XLRS. Sisk and colleagues described 
extended (25 days) PFO tamponade in an infant with XLRS and recur-
rent traction retinal detachments from PVR7 after multiple vitrectomies 
with silicone oil exchange. Emulsified PFO was noted in the anterior 
chamber at the time of removal but without significant inflammation, 
and the retinal remained attached 11 month follow up. 

The safety profile of retained PFO is not well understood. In rabbit 
studies, eyes injected with PFO showed histological thinning of the outer 
plexiform layer after 1 week and distortions in the photoreceptor outer 
segments after 2 weeks.8 Given that these changes occurred in the 
inferior retina, and similar histological changes occurred in the superior 
retina of rabbit eyes injected with silicone oil, it was postulated that 
these effects may be mechanical rather than toxic. In their series, 
Imaizumi and colleagues noted no adverse effects in eyes receiving PFO 
tamponade for periods between 1 and 5 weeks.6 The appropriate dura-
tion for retained PFO, therefore, seems to be 1–2 weeks. In our patient, 

Fig. 1A. Color fundus photo of the right eye showing retinoschisis folded over 
the optic nerve with giant tear and pigmented demarcation line. (For inter-
pretation of the references to colour in this figure legend, the reader is referred 
to the Web version of this article.) 

Fig. 1B. Color fundus photo of the left eye with shallow schisis inferiorly.  

Fig. 2A. Fluorescein angiography of the right eye.  

Fig. 2B. Fluorescein angiography of the left eye demonstrates shadowing (ar-
rowheads) indicating retinoschisis. 
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the decision to remove the PFO at 10 days was based on this safety 
window and surgical scheduling with the family. 

4. Conclusion 

XLRS can be associated with retinal detachment. Vitrectomy for 
retinal detachment repair can be challenging in infants with a tightly 
adherent posterior hyaloid face. Temporary, short-term retained PFO 
tamponade may be a safe and effective option in infants who cannot 
reliably maintain positioning. 

5. Patient consent 

Consent to publish the case report was not obtained. This report does 
not contain any personal information that could lead to the identifica-
tion of the patient. 
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Fig. 3. Postoperatively, after silicone oil exchange, the retina remained attached in all quadrants. There is 95% silicone oil fill with reflection of the oil bubble at the 
attached retinal surface. 
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