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Pediatric Ophthalmology Update

Evaluation and management of pediatric rhegmatogenous
retinal detachment

Adam S. Wenick, MD, PhD; David E. Barafiano, MD, PhD *

Abstract

Pediatric rhegmatogenous retinal detachments are rare, accounting for less than ten percent of all rhegmatogenous retinal
detachments. While most retinal detachments in the adult population are related to posterior vitreous detachment, pediatric ret-
inal detachment are often related to trauma or an underlying congenital abnormalities or genetic syndrome. The anatomy of pedi-
atric eyes, the often late presentation of the disease, and the high incidence of bilateral pathology in children all pose significant
challenges in the management of these patients. We discuss the epidemiology of pediatric rhegmatogenous retinal detachment,
review the genetic syndromes associated with a high incidence of retinal detachment, and examine other common causes of retinal
detachment in this age group. We then outline an approach to evaluation and management and describe the expected outcomes

of repair of retinal detachment in the pediatric population.
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Introduction

Pediatric rhegmatogenous retinal detachment (RRD) is an
uncommon and challenging disease. Though often associ-
ated with poor visual outcomes, careful ophthalmologic eval-
uation and management of these children can preserve vision
and profoundly impact these young patients’ lives. Pediatric
retinal detachments are distinct from adult detachments in
their anatomy, the tissue characteristics, and the ocular and
systemic comorbidities. An understanding of these differ-
ences leads to appreciation of the poorer prognosis of retinal
detachments in children and guides the vitreoretinal sur-
geon's approach to restoring the anatomy. Here, we give a
brief review of the epidemiology, clinical presentation and
prognosis of pediatric RRD. Strategies for evaluating and
managing the disease are then discussed.

Epidemiology

RRD has an annual incidence of approximately 12.4 cases
per 100,000 population.” Pediatric RRD is much less com-
mon, with an annual incidence only 0.38-0.69 per 100,000,2
making up only 0.5-8% of all retinal detachments.>” A num-
ber of case series of pediatric RRD have been reported (Ta-
ble 1).2'® Most of these case series include patients up to
18 years of age and the mean or median ages of presentation
that are reported are 9-13 years of age. Across these series,
trauma accounts for about 40% of all cases (Table 1),
compared to just 11% in the adult population.’ Seventy to
eighty percent of these patients are boys. While some of
these series have shown an equal proportion of male and
female detachments when cases of trauma are excluded,’®
most show a significant male preponderance even of
non-traumatic detachments. Unlike adults, congenital

Received 10 April 2012; accepted 28 April 2012; available online 24 May 2012

Department of Ophthalmology, Wilmer Eye Institute, John Hopkins University, Baltimore, MD, United States

* Corresponding author.
e-mail address: dbaranan@jhmi.edu (D.E. Barafano).

.

{ Peer review under responsibility

@ of Saudi Ophthalmological Society,

Clgeed 0 A g dman] «27 King Saud University

SAUDI OPHTHALMOLOGICAL SOCIETY

Access this article online:
www.saudiophthaljournal.com
www.sciencedirect.com

Production and hosting by Elsevier



http://dx.doi.org/10.1016/j.sjopt.2012.04.005
http://www.sciencedirect.com/science/journal/13194534
mailto:dbaranan@jhmi.edu
http://dx.doi.org/10.1016/j.sjopt.2012.04.005

A.S. Wenick, D.E. Barahano

256

*a|qesadoul pawaap aiam Ay asnedaq sased Jaylo ul pade|d 10U BN [eI3Ps ‘Y JO ABojona se ajoy uenew jo ased auo oy 3dedxa Kiabuns [eniul jo 1ied se appnq [esdps pawuopiad suoabing

'S95ED 953} JO BWOS Ul BUOP Add/gS §! 183> 10N

-dnou6 e1doAw i Ul AJUO PaIBPISUOD B1oM S3SED BSBLY BIYM “[e 39 BMUPEA 0} 10808 [B31UaBUOD Se [lam se dnoub eidoAw Ul papNUL dOY PUE “UBpE JOPPRS

“UBjEI| PUE OIS SE YoNS SSWIOIPUAS PajaLUl PUB JOY [EIPHIEID SIPNIoUI ‘PSIOU SSIMIBLIO SS3JUn LISPIOSIP [USI0RIA OU Yim A1aBins 03 Bulpes) sispiosip [e3usBuod Buipn|axg

‘sisA|eue JaY1o WOy papN[IXa sased dljewne. |
Apmis wouy papnjoxa ewnesy Buneiopad

‘ayy yum sahe gL

‘SUIUOW 9< 10} Pamoljo aiam oym ‘spusned 40| Jo saka /|| Ajuo Joj paniodas sawoaIN0

“papnjou Jou sauabins 4o selep ‘uoissigns Jo uonedliqnd Jo aleq

“SIUBWIYDRISP SAREPNXS SIPN|DUI S3LISS

usWwydeIep [eunal xa|dwod-uou ur Ajuo appNng [eisds passasse Apmg

q

|10 suodIlIs :05 AwoeiA eueld sied :Add AwoipanA eueld sied pue sppPNg [e1a]s Add/gS (9dk Aue) appnq [eeps g Ayredounsiosin saneispioid WyAd L1es} [eunal uelB ;| yD) {periodsi 10U YN

00z (ewnesy
00z (oo1) /0z< sapnjour) zlLL
/022 %0€ 188 AN 86l 00L 69 69 AN €9 N I3 gvr AN 86 %l AN Z9L %O E£hl 33 £v2  £VYE 618 uesy gL (912) 02 29002 4,12 39 emypem
KiabBuns
paiejal
ewnen
00z Qy [e10} 0 (ewnesn vsn 9002
/022 %y (88) 8L s AN (88) ¥N §9S AN [ A 5 9z 65 0Z %8S '€s uelps L€ sepnpu) ‘gL £ LL  OF 8303 19 13 € 1L 6uepaN gL (Sp) 9y ‘sejebuy so7 -LQ0Z e 3@ S|ezuoD
20<
(4N) papnpxe Aespin|. RS
N 996 £e8 N N IN AN N 0 0 0oL RN N N N AN 0 62 €€ 99 €€y AN 9ELuedN gL (62) OE ‘eledUY LE00Z ue|Boedoy|
00z (ewnen
00z (5'98) /0= Buipnpoxa (1eppRns S002
/02Z %LE 6L 85 ss'L AN v'S9 8L 144 0o €9 e st N 08 %ty s8 v'£2) 8L 0 7’6 6L %L E6E €vy 18 LZLUBSIN gL (0L) LZL Uel| 'UBIYS] —/66L g '[e 3D UeliByos
4IN %L (ewnen auoje
“ianaq 10 Bupnppxe eidoAw (934 vemie] ‘1D 400z
0S/02 %LE 08 159 vl (02) ST s 98z (74 0 62 159 s 98 16 N AN %62) 22 0 €'0 6T %02) 6% €2 SL €lLuepaN Sl (ze)SE  enyBueyd —Ge6l  , B3 UBYD
suoje fioBuns
eidoAw paiejas
Yum ewnen
00t 40 (ewnen auou Buipnpxa vSN 0002 o 220
/0Z uelpai 6L €5 9L (S€) AN € 19 AN €L oY 82 [ETE yL ueipsy AN sepnpul) 92 sl N 8z 'R0l L €5 9 6L OLuePEN 8L (pE) 6€ ‘obedyd -L661 Biaquiam
auoje
008 eidoAw
008 /0z< Yum L66L
/02< %LY L AN 2z (80 vy L 26 UN €L dN 8T 4 143 6L K574 68 (44 S'e vve e g (X474 0L 96 UedN 8L (£2) 6T VSN "BIuepY -L66L
0o
421949 40 00T (4N) /o< (A3 ueder 9661
/0T %9°06 V6 88 N AN AN L€ UN r44 0 8L S§'Le €9 %9°S9 AN AN 0 S'LE 6 118) 9°5L 6'le  §9 8Tl uesw SL (82)ze ‘eInieS —L66l  ¢|B I2 dueqRiy
sauy
asow io z
£q panoiduiy (e uemie| €002
%8'TY €8L §'8S Sl L zze 1wy ¥N  8'8€ AN L9 veL 99 €L AN AN 9 6€ S'LE 6'S 8Ll 62T€ 0L LELuUEdIN 8L (9vL)zst odie] 6861 118 30 Bueyd
(4Ad yum
sosed (4N) €0 (A3 ueder 1002
L0 UeIPBN Ul ZY) /8 8L N AN AN x4 UN e 0 9L cc 8l ¥N  velpay AN AN 0 14 z %EL) 9L LT 98 Tl uesi SL (6v) SS ‘eWIYsOUIH -886L (e 30 ewekoyo
81-9L
%LS 'SL
0oL 009/02 Ll %9€ uemie| €002
/0T uelpaN S8 L ve'L (62) ST 6 L0E UN S 6L 9L 9v S 18 uelps AN AN 0 L'6L L's 991 L0€  ¥L '0L-0 %EL 8l (8£2) 962 ‘uenfoe] -gg6l ,1'le 30 Buem
0o
00 (N /02> RO 2835 0002
102< %LE s AN N AN FINEN] N ¥N N AN N £l (o %oL AN 9L dN vl oL 2] 2y €L 80LUeSW gl vyl ‘wejesniar -086l e 30 3jowny
fpms
(N) woly
Add papnpxe ob/0z< oL> Auewsan  p66lL 4 oSUBYIRIM
0v/02< %19 0oL 88 'l ON UN € 0 0 0 00l ¥Ad 0 S¥ %6E AN 8 Ppapnpx3 r44 6 papnpPx3 Nz 2] 8L (Le)ee ‘oI -086L pue Buuey
sjuespenb 61-SL
14 %9 L ueder eyng
(AN) panjoaur 0l %62 pue 0106y 5g6L
N €8 4N AN AN AN 4N N LT AN L8 N ¥N %LlZ ¥N AN AN 9L AN €S AN AN 9z vL ‘0L> %L 6L (208) 806 YNBLOW 9961, '[e 39 Iweunio
soka
payoeneas saka 002
uy 1emaq 10 |njssaoons  Add J0z> sodoAw sedoAw Sl6L1) VSN vl uewse]
002/0Z %8S 08 99 ozl ON  Add°N 0 0 0 0 0oL IN AN L VEL  JO%S9S 0 %0€E 1z sl 4 N v €L IN 9L (8L 'eiydjepeyd —9961 pue mojsuim
Add saunpado.d L6l (Sluoz
N 8L N €l ON  Add°N 0 0 0 0 |moLge N 0 N N €L 14 e 3 N N r 18 OL<%PL 0Z ([2) [T [°®is| ‘ByieH —b96L pue pieyds
002
19m8q 10 Add saunpasoud 102> 961
002/0Z %LL V3 N 6l ON  Add°N 0 0 0 0 [moLSh 1N € AN %0S N 6 0 vEe N N IS ¥N  0l<%ZL SL  (2€)SE >IN 'UOpuoT —6S6L JuospnH
10S
(%) ss@20NS yum  juswadeld (%) ewnes}
9, s580ons  djwojeue sofo 0s (%) %) (%) > epesb (%) -uou ‘(%) (%) (syuened)
Jlwojeue KioBuns  sauabins Add  Yumsahs  Add Awordssus|  Add isea] (%) Bumoaur  Aunoe  ABojoyred juswiydelsp (%) (%) 4(%) (%) S[eN uonnquasip yoind  saks jo SO1I9S 9seD
Aunoe jeuiy leuly a|buig uea|y JO% [eI04}O % [0l |e3o]  [eniuy 1 YAd  L¥D ejndepy |eniu]  aks mojjo4 |eiaie] eidoAp  AisbBuns uoug  [eyusbBuo) ewnel| % oBy 9By JaquinN  JO UOREDOT SIEdA salas aseD)
‘pajie3ep ale sawodino pue ‘yoeoidde [ea1Bins ‘sioyoey sl ‘sosliBIdRIEYD BUljeseg ‘900Z O3 6G61 WOl Buluueds Juswyoeiap [eunas snot Y4 duzelpad jo sapias ased jo Alewwns *| a|qel




Evaluation and management of pediatric rhegmatogenous

257

abnormalities commonly play a causative role in pediatric
RRDs accounting for 35-56% of all cases in Western popula-
tions but only 12-17% in series from East Asia (Table 1). High-
er rates of myopia may account for the regional difference.
Associations with congenital abnormalities are even more
common among patients less than ten years of
age.*1%141517 |n the more recent case series from Western
populations, even excluding eyes with prior trauma, a high
percentage of eyes, about 30%, also have a history of prior
intraocular surgery, most often cataract surgery.>'"'®

Presenting characteristics

Pediatric retinal detachments are often diagnosed at a la-
ter stage of disease than adult retinal detachments tend to
progress relatively slowly, and the visual loss is less acute
than the typical retinal detachment associated with an acute
posterior vitreous detachment. This fact, combined with chil-
dren’s immature cognitive functioning, means that children
are far less likely to recognize and report visual symptoms
of an acute detachment. Only 40-70% of patients report
symptoms at the time of diagnosis.>'"1? As expected, this
percentage is even less in younger age groups. Hence, chil-
dren with retinal detachments are more likely to present with
fluid under the macula and with proliferative vitreoretinopa-
thy (PVR) (Table 1).° Compared to the adult population, pedi-
atric patients present with worse acuity, after greater delay,
and with a higher percentage of macular involvement, 75—
85% (Table 1) as opposed to about 50% in adults.® Due to de-
layed presentation as well as increased cellular activity and
proliferation, a higher percentage of pediatric patients pres-
ent with PVR. Between 20% and 60% of patients present with
PVR grade C or worse (Table 1). A relatively low clinical sus-
picion for this uncommon disease and the difficulty of evalu-
ating the peripheral retina in children may also contribute to
delayed diagnosis and referral.

In this population, patients frequently present for vitreo-
retinal care when the macula of the second eye becomes in-
volved.? Bilateral retinal detachments are more common in
the pediatric population. Up to 30% of affected children
either present with bilateral retinal detachment or develop
the second detachment over a relatively short period of fol-
low-up (Table 1). The percentage of bilateral detachments
is highest in patients with underlying congenital abnormali-
ties or syndromes. In two different case series, when consid-
ering patients presenting with or developing bilateral
detachments, 60% of the more severe of the two detach-
ments were deemed inoperable.?'®

Children with unilateral retinal detachments have very high
rates of retinal tears and lattice degeneration in the contralat-
eral eye that places them at risk for second detachment.
When trauma is excluded, the rate of high-risk peripheral
pathology is reported to be as high as 80-90%
(Table 1).2,7,8,11,15

The configuration of pediatric retinal detachments differs
from that of a typical adult retinal detachment. Often demar-
cation lines and retinal macrocysts are present, reflecting a
chronic process. Giant retinal tears are more common, re-
ported to be 15-20% in some case series (Table 1),""8 and
can complicate the surgical repair. Inferior retinal dialysis is
commonly seen in the setting of severe blunt trauma.*%'

Specific causative factors
Trauma

A spontaneous retinal detachment in a child with a normal
ocular anatomy is exceedingly rare. Trauma, on the other
hand, is a leading cause of retinal detachments in children
(Table 1). Thus, this possibility should be considered for all
cases in which examination of the contralateral eye is unre-
markable, regardless of the history. In children, traumatic ret-
inal detachments occur relatively late due to the support of a
well-formed vitreous. As noted above, congenital abnormal-
ities, prior ocular surgery, and trauma are the predominant
risk factors for RRD in the pediatric age range. Myopia alone
is also an important factor, especially in the older pediatric
patients and in East Asian populations (Table 1).>*" In some
series, one-third to over half of all patients have more than
one of these risk factors. A number of congenital conditions
are worthy of further discussion.

Inherited syndromes associated with high myopia and
abnormal vitreous

Stickler syndrome

Stickler syndrome is the most common cause of inherited
RRD in both the general and pediatric population. Stickler
first described a pedigree with progressive arthro-ophthal-
mopathy in 1965. In this pedigree he described an autosomal
dominant disorder consisting of congenital myopia with a
high rate of retinal detachment, cleft palate, flat face with
saddle nose, variable mandibular hypoplasia, and general-
ized arthropathy.' He later noted associated hearing loss
and spondyloepiphyseal dysplasia.

The ocular findings of Stickler syndrome include early cat-
aract formation, high myopia, lattice degeneration, radial
perivascular degeneration, and a high incidence of retinal
tears, including giant retinal tears that lead to retinal detach-
ment. Two main ocular phenotypes are recognized. Type | is
characterized by a membranous vitreous phenotype with a
fibrillar retrolenticular membrane extending to the pars plana
and peripheral retina.?® This accounts for 75% of the cases
Stickler syndrome?' and has the highest incidence of retinal
detachment, reported as high as 73%, with a slight majority
of patients having bilateral detachments.?? It is associated
with dominant mutations in the COL2A1 gene, which en-
codes collagen type 11.2%% Kniest syndrome is also associated
with autosomal dominant mutations in COL2A1 that are dis-
tinct from the mutations associated with type | Stickler syn-
drome. This syndrome includes the ocular and non-ocular
abnormalities present in type | Stickler syndrome with the
addition of short trunk and kyphoscoliosis.?*?

Type Il Sticker syndrome is characterized by a beaded con-
densation in the retrolenticular space and is associated with
dominant mutations in the COL11A1 gene, which encodes
for collagen type XI1.292°-28 Marshall syndrome includes the
findings of “ectodermal dysplasia,’”” hearing defects, a flat na-
sal bridge, and ocular abnormalities that include myopia,
clear vitreous gel, and congenital cataract. It is also associ-
ated with autosomal dominant mutations in the COL11A1,
indicating that they are overlapping genetic syndromes.??-3°

Type lll Stickler syndrome and Weissenbacher—Zweymuller
syndrome are caused by dominant mutations in COL11A2,
but are not associated with an ocular phenotype.®'32 A rare



258

A.S. Wenick, D.E. Barahano

autosomal recessive form Stickler syndrome that does have
ocular involvement has also recently been described and is
associated with mutations in the COL9A1 gene.*

Wagner disease and erosive vitreoretinopathy

Wagner disease and erosive vitreoretinopathy are related
entities associated with autosomal dominant mutations in the
gene that encodes for Versican, a large extracellular matrix
proteoglycan (chondroitin sulfate proteoglycan type Il) that
is involved with maintaining the structure of the vitreous body
by keeping collagen molecules apart.>* In 1938, Wagner re-
ported a family with low myopia, vitreoretinal degeneration
with fluid vitreous, and bone spicule type pigmentary
changes.® This, the first described hereditary vitreoretinal
disorder, has become known as Wagner disease. It is associ-
ated with impaired dark adaptation and decreased B-wave
on electroretinogram. Most patients with Wagner disease
have normal vision into the third decade of life, but it is asso-
ciated with adult onset retinal detachment, chorioretinal
atrophy and optic atrophy.3* It is therefore not a common
cause of pediatric RRD, but discussion of it is included here
as Wagner and Stickler syndrome were historically thought
of as being one entity called Wagner-Stickler syndrome. It
now understood that the clinical manifestations are quite dif-
ferent, and different gene mutations are responsible for the
diseases. In addition to the differing ocular phenotypes be-
tween Wagner disease and Stickler syndrome, Wagner dis-
ease is not associated with any systemic abnormalities.
Erosive vitreoretinopathy includes the clinical findings seen
in Wagner disease with the addition of progressive nyctalo-
pia and visual field constriction due to a much more marked
chorioretinal atrophy.3*

Knobloch syndrome

Knobloch syndrome is defined as a triad of occipital de-
fect, high myopia, and vitreoretinal degeneration. The occip-
ital finding range from scalp defects to encepholocele and
ectopic gray matter in the brain. A minority of patients
exhibit developmental delay.**° Compared to Stickler syn-
drome, Knobloch syndrome is quite rare. Knobloch syndrome
is associated with autosomal recessive mutations in the
COL18A1 gene, which codes for type XVIII collagen.*' The
antiangiogenic protein, endostatin is also derived from type
XVIII collagen.” A single family has also been reported with
Knobloch syndrome and an autosomal recessive mutation in
the ADAMTS18 gene, which encodes for a zinc metallopro-
teinase of unknown function that is expressed highly in the
lens and retina.*? In the largest case series involving multiple
probands with Knobloch syndrome, all eight affected individ-
uals, aged 4-15, were noted to have high myopia, between
—10 and —20 diopters, marked peripheral and macular RPE
degeneration, fibrillar vitreous condensation, and smooth iri-
des. Ectopia lentis as well as distinctive lens opacities were
also common, but not constant features in children with the
syndrome.®” It is hypothesized that the anterior segment
abnormalities that are present are a result of a loss of endo-
statin function.®” Retinal detachment was only reported in
one of the children in this case series. However, other reports
that included older patients with COL18A1 mutations, report
a high incidence of retinal detachment and phthisis. A num-
ber of the older relatives of patients in the above-mentioned
study were noted to have phthisis.3” The poorly dilating pupil

and ectopia lentis that is common in Knobloch syndrome may
make diagnosis and management of detachment more diffi-
cult in this population. This is also true of Marfan syndrome
that is discussed below.

Marfan syndrome

Marfan syndrome is cause by autosomal dominant muta-
tions in the gene that encodes fibrillin-1, an extracellular ma-
trix protein involved in the deposition of elastin. Systemic
findings of the disease include increased length of extremi-
ties, especially the finger and toes; hyperextendable joints;
aortic aneurysm and dissection; and mitral valve prolapse.
The most common ocular manifestation is non-traumatic sub-
luxation of the crystalline lens that occurs in 50-80% of af-
fected individuals.**** Axial myopia is also common in
Marfan syndrome with over 20% of eyes having myopia of
greater than 7 diopters.** High myopia, ectopia lentis, and
high rates of surgery for dislocated lenses are predisposing
factors for retinal detachment. Rates of bilateral detachment
may be as high as 70% and giant retinal tears are com-
mon.*>#¢ |In addition to ectopia lentis and poorly dilating pu-
pils, surgery can be more complicated due to thin, friable
sclera that can lead to difficulties with wound closure and
placement of a scleral buckle.

Other inherited syndromes and congenital
abnormalities predisposing to retinal detachment

X-linked juvenile retinoschisis

Juvenile X-link retinoschisis is characterized by radial
streaks in the macula due to foveal schisis as well as periph-
eral splitting of the retina that occurs most commonly in
the temporal periphery.*’*® It is one of the most common
inherited retinal disorders affecting macular function in
males, with prevalence between 1 in 5000 to 20,000.%7 It is
associated with mutations in the RS1 gene that encodes for
retinoschisin, a secreted protein that is expressed in and
tightly binds to the surface of photoreceptor and bipolar
cells. The function for retinoschisin is not entirely clear, but
it is thought to play a role in cell-to-cell adhesion. It is present
in both the inner and outer plexiform layers.*’*®

The foveal schisis is usually associated with moderate vi-
sion loss and is present in virtually all cases of the disease,*’
with only one recent case report describing an affected pa-
tient without this finding.>® The peripheral schisis, which
can predispose patients to more severe vision loss, is present
in less than half of affected individuals. The inner retinal layer
can degenerate leaving blood vessels free within the vitreous
cavity. This can lead to vitreous hemorrhage and subsequent
amblyopia with severe vision loss. Peripheral schisis cavities
can also obscure or extend into the macula. If inner retinal
degeneration or breaks occur in conjunction with outer retina
breaks, retinal detachment can occur.*’” Repair of these reti-
nal detachments requires careful consideration of the de-
tached inner retinal wall. Management options include
performing an inner wall retinectomy or dissecting the pos-
terior hyaloid off the inner retinal wall. The latter can be chal-
lenging and pre-operative intravitreal autologous plasmin
may be beneficial for these cases as it facilitate separation
of the posterior hyaloid.”" Recombinant microplasmin may
serve a similar role.
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Choroidal coloboma

Choroidal colobomas are congenital abnormalities caused
by failure of the proper closure of the embryonic fissure. They
may be associated with other abnormalities or syndromes or
may present sporadically. They occur in the general popula-
tion at a rate of 0.14%.7%°3 Retinal breaks can occur at the
borders of the coloboma, and a high rate of retinal detach-
ment has been reported with colobomas of the choroid. In
case series of pediatric RRD, choroidal coloboma associated
detachments account for up to 2% of the cases of RRD®'*
and up to 8% in children under age 10." Their often poster-
ior location usually necessitates vitrectomy for repair.

Non-traumatic inferotemporal retinal dialysis

Non-traumatic inferotemporal retinal dialysis is hypothe-
sized to progress from peripheral cystic degeneration. It
tends to occur in emmetropic eyes and can present with ret-
inal detachment, usually in boys in the second decade of life.
These detachments are slowly progressive and the retina of-
ten becomes thinned, mimicking retinoschisis. Demarcation
lines and intraretinal cysts are also often present. PVR is rare
in this condition and most patients do well with scleral buck-
ling procedures.>® Several lines of evidence suggest a strong
genetic component to non-traumatic retinal dialysis. In his
analysis of 24 sibships with atraumatic retinal dialysis, Verda-
guer et al. reported eight instances where more than one
family member was affected.® The presence of a single fam-
ily with three affected children with bilateral retinal detach-
ments suggests a strong genetic component in at least
some cases.”® The true prevalence of this condition is not
known. It is possible that some cases of retinal detachment
caused by retinal dialysis that is attributed to minor trauma
reflect a strong genetic predisposition. Alternatively, appar-
ently spontaneous inferior retinal dialysis may also result from
an occult history of trauma.

Other causative factors
Atopic dermatitis

An association between atopic dermatitis and pediatric
RRD has also been reported, mainly in case series from Ja-
pan.>*?3% |n these series it is suggested to be the causative
factor in 3-9% of cases. It is hypothesized that trauma from
rubbing the eyes can lead to retinal detachments in these
cases as retinal dialysis is common®® and has been noted in
up to 75% of these cases.* This association is not noted in
the Western literature. As atopic dermatitis is not uncommon
in this age group, it is not clear whether there is a causal rela-
tionship between the two diseases.

Retinal vascular disease

RRD can also occur as late sequelae of tractional retinal
detachments and proliferative retinal vascular disease. There
is a broad differential that includes persistent fetal vascula-
ture, incontinentia pigmenti, familial exudative vitreoretinop-
athy (FEVR), regressed retinopathy of prematurity (ROP),
uveitis, and hemoglobinopathies. These etiologies occur in
variable frequency depending on the patient population.
FEVR, for instance, is the etiologic factor in 13-18% of pedi-
atric RRDs in case series from East Asia.>*?'° Though a de-
tailed discussion of these diseases is beyond the scope of

this article, it is important to recognize them, as they often re-
quire very different approaches to their management.

Evaluation and management
History

When evaluating pediatric patients with retinal detach-
ment, a thorough history, including a birth history is impor-
tant. A history of prematurity may point to a history of ROP
that may be a contributing factor. Congenital TORCH infec-
tions have also rarely been implicated as a causative factor.?’
A thorough medical history may point to an underlying etio-
logic factor in the cases of detachment related to a hereditary
syndrome with systemic manifestations. Likewise, a family his-
tory, especially of retinal detachment or of need for ocular
surgery at a young age, could point to a specific etiology.
Elucidating any history of trauma or ocular surgery, and
determining the onset of symptoms are both important to
determine the prognosis for visual gain after repair. Leucoco-
ria can be the presenting sign noted by parents. It has been
reported as the presenting symptom in up to 15% of
cases.?'® The presence of strabismus in a patient with a ret-
inal detachment may indicate a chronic detachment, and the
duration of the ocular misalignment can inform the clinician
on the time course of visual loss.

Examination

Examination in the pediatric population poses unique
challenges. Diligent attempts should be made to assess vi-
sual acuity in each eye. Inability to determine pre-operative
acuity has been reported as a poor prognostic factor.'® Ocu-
lar alignment should be noted as strabismus may indicate
chronicity. Nystagmus may also indicate long-term or con-
genital vision loss or may help point to a specific underlying
disease or syndrome. The refractive error in the unaffected
eye can also be useful in the determination of etiologic fac-
tors, which has implications for determining the risk of
detachment in the fellow eye. The presence of cataract,
hypotony, choroidals, and uveitis all are suggestive of a long-
standing detachment and are poor prognostic indicators. A
thorough examination of the peripheral retina of the fellow
eye is vital given the high incidence of bilateral detachments.
This can sometimes be accomplished in the clinic in older
pediatric patients, but warrants an examination under anes-
thesia in most pediatric patients. This can usually be done
in conjunction with surgery of the fellow eye if surgery is
planned. Auxiliary testing such as ultrasound can be helpful
when there is insufficient view of the retina due to cataract,
ectopia lentis, or poorly dilating pupil. Ultrasound can also
help delineate areas of schisis and detachment in combined
schisis/RRD. When the view is suboptimal, an ultrasound be-
comes critical to search for a mass or calcification, as the
diagnosis of retinoblastoma must be excluded in a timely
fashion. Optical coherence tomography often can be per-
formed even on small children and can help differentiate
juvenile X-linked retinoschisis based on the characteristic
macular cystoid schisis.

In addition to the ophthalmic exam, evaluation of patient’s
appearance is important. Other abnormalities of the face,
trunk or extremities or the presence of hearing loss or
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Figure 1. (A) 200° pseudocolor image of right eye of 8-year-old boy.
Arrowheads indicate extent of subretinal fluid. Arrows indicate demarca-
tion line and area of schisis. (B) Retina is attached after successful scleral
buckling procedure.

cognitive deficits may point to a specific genetic syndrome.
The authors have found that evaluation by a geneticist can
be useful in cases were a genetic syndrome is strongly sus-
pected as a causative factor for the retinal detachment. This
evaluation can aid with diagnosis and allow for the identifica-
tion of other, potentially life threatening, associated condi-
tions, such as aortic aneurysm in Marfan syndrome.

In these cases, examination of family members should be
carried out when possible given the high incidence of retinal
pathology, including RRD associated with hereditary vitreo-
retinal syndromes. The importance of the evaluation of family
members is illustrated by a family of patients under the care
of the authors. The initial presentation was of a 50-year-old
man for a dislocated intraocular lens in the left eye and blind
painful eye on the right as a result of previous retinal detach-
ment with failed surgical repair. A diagnosis of Stickler syn-
drome was suspected based on his history and clinical
exam. His 8-year-old son was examined and found to have
an asymptomatic macula-involving detachment in the right
eye that was successfully repaired with scleral buckling
(Fig. 1). His 13-year-old daughter was found to have a mac-
ula-sparing retinal detachment in the left eye that has been
stable on serial examinations (Fig. 2).

Surgical approach and outcomes

The repair of pediatric RRD involves the same surgical prin-
ciples that guide repair of adult detachment: relief of traction
on the causative retinal defect or defects, reapproximation of

Figure 2. (A) 200° pseudocolor image of right eye of 13-year-old girl.
Arrows indicate area of abnormal vitreoretinal interface. (B) Images of left
eye. Arrowheads indicate area of stable retinal detachment.

the neurosensory retina to the retinal pigment epithelium
(RPE), and creation of a retina to RPE adhesion. However,
there are several key differences in the anatomy and function
of the pediatric eye that demand careful consideration and
change the relative advantages of different techniques.

In younger children, a detailed examination under anes-
thesia is often the first step in repairing a retinal detachment.
Visualizing the peripheral retina of a young child can be diffi-
cult for the clinician and traumatizing for the child. Once the
clinician has determined that an examination under anesthe-
sia is necessary and surgery likely, further examination in the
clinic is not necessary and is often counterproductive. Once
in the operating room, both eyes are examined in detail, with
careful attention to the location of all retinal breaks and the
extent of the subretinal fluid. A suitable site for external
drainage can be identified at this point. A certain degree of
flexibility on the part of operating team and patient’s family
is necessary as the specific surgical approach is often deter-
mined in the operating room minutes before the surgery be-
gins. More than once, the authors have scheduled a child for
repair of a chronic macula-involving retinal detachment in
one eye, only to discover, during the examination under
anesthesia, a peripheral macula-sparring retinal detachment
in the other eye.

The majority of pediatric RRDs should be approached ini-
tially with a scleral buckle. There are at least three reasons to
avoid vitrectomy if at all possible. First, in contrast to the clas-
sic adult posterior vitreous detachment, a child’s posterior
hyaloid often remains quite adherent to the retinal surface
and difficult to elevate anteriorly beyond the causative
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pathology. Vitreous that is left near the break often contracts,
leading to recurrent detachment. Second, pediatric vitreous
is often more formed than adult vitreous. In cases with broad
peripheral pathology, the surgeon can take advantage of
this. Once the traction has been relieved with a scleral buckle,
the vitreous itself can help to tamponade an inferior break,
allowing resorption of subretinal fluid. Finally, vitrectomy is
associated with a much higher rate of cataract formation
compared to scleral buckling. Because of amblyopia risk
and loss of accommodation, pediatric cataracts are consider-
ably more morbid than adult cataracts. Thus, approaches that
minimize the cataract risk are preferable. Prior to the routine
use of vitrectomy, scleral buckling alone was successful for
the repair of 70-80% of pediatric RRDs (Table 1),57.814
though the more complex cases that are now addressed with
vitrectomy were likely excluded from these studies as they
would have been deemed inoperable at the time.

In adults, vitrectomy and scleral buckle have similar success
rates. Typically, the surgeon aims to address all three of the
above-mentioned goals. In order to achieve the reapproxima-
tion of the retina to RPE, a vitrectomy with intraoperative hea-
vy fluid tamponade or a posterior drainage retinotomy is
often employed. This last step is not always necessary. Subret-
inal fluid is expected to resorb over time if the traction is re-
lieved and the break is closed. Particularly for children, the
desire to leave the retina completely flat at the end of the case
must be weighed carefully against the additional morbidity of
a pediatric vitrectomy. Even cases with extensive PVR can be
successfully addressed with a sclera buckle. In the case series
by Akabane et al., the authors report successful repair of 7/7
retinal detachments attempted with scleral buckling alone in
cases with at least PVR grade C.2

In pediatric cases that involve vitrectomy, large retinecto-
mies are quite common, as the strength of the pediatric vit-
reoretinal interface often precludes a dissection that
relieves all the surface traction. Lensectomy at the time of
the repair is common as well (Table 1). Because of the chal-
lenges of postoperative positioning and the difficulty of mon-
itoring postoperative intraocular pressure, silicon oil is often
preferred to long-acting gas for tamponade (Table 1).

Retinal tears and other significant peripheral retinal
pathology are often present in the fellow eye at the time of
diagnosis (Table 1).27811% Typically, this is treated with
either cryotherapy or laser retinopexy at the time of diagno-
sis. Children have an increased likelihood of bilateral retinal
detachments. For this reason, many surgeons consider 360°
prophylactic retinopexy for fellow eyes deemed to be at high
risk for detachment.?>>® In the case of Stickler syndrome,
there is some retrospective evidence to suggest this is bene-
ficial.?"?2 Interestingly, the retinal cryopexy in this study was
applied anteriorly, just posterior to the ora serrata. Stickler
eyes have abnormal vitreous bases. When retinal tears devel-
op, they are often quite posterior. This treatment is thought
to decrease the risk for development and progression of
giant retinal tears. As would be expected, the eyes in this
study that developed retinal detachment following prophy-
laxis did so as a result of posterior tears.??

Compared to the success rates of retinal detachment re-
pair in the adult population, repair of RRD in children has a
modestly lower final anatomic success rate of 70-80% in most
series (Table 1). However, the reattachment rate with one
surgery is considerably lower at 50-80% (Table 1). Visual

outcomes also tend to be significantly worse in children with
most series showing only 30-40% of patients reaching a final
acuity of 20/200-20/400 (Table 1). This is likely due in part to
the increased proportion of chronic detachments as well as
amblyopia. Anatomic success rates and visual outcomes are
lowest among the younger age groups. Initial and final ana-
tomic success rates for children less than eleven years old
are only 50% and 60%."” These patients are also more likely
to undergo vitrectomy and lensectomy.'” When different eti-
ologies of retinal detachment are considered, the poorest
outcomes tend to be in patients with congenital abnormali-
ties, trauma, and prior surgery.>*'%" with only 22-44% suc-
cess rate for the latter in some series.?* Other risk factors for
poor outcome are macular involvement, the presence of PVR,
the presence of giant retinal tear, and inability to determine
pre-operative acuity.>'"1>1718 Four quadrant detachments
also have worse outcome compared to three quadrant
detachments.'

Especially in younger children the importance of refraction
and amblyopia therapy cannot be over emphasized. Eyes
with longstanding detachment are already affected by
amblyopia at presentation. The visual potential of an eye with
a successfully attached retina can be further compromised
due to amblyopia induced by refractive changes or strabis-
mus following scleral buckle, as a result of aphakia, or as a re-
sult of long-term silicone oil tamponade. Eyes, including
those with silicone oil tamponade, should be refracted, and
glasses or contact lenses should be prescribed promptly.
Penalization of the fellow eye should be recommended when
appropriate. Strong consideration should also be given to
the removal of cataracts when they become visually signifi-
cant. A visit to the pediatric ophthalmologist is also another
opportunity to emphasize the importance of monocular
precautions.

The informed consent process is a critical part of the care of
any patient with a retinal detachment. In the case of pediatric
retinal detachments, particular challenges must be addressed.
As evident in Table 1, the anatomic and visual success rate is
relatively low. Often it takes a lengthy conversation for the
family to comprehend the extent of the care required and to
develop realistic expectations. Before surgery, they must
understand the likelihood of multiple surgeries, the impor-
tance of follow-up, and the amount of visual recovery that
can be realistically expected. When faced with this prognosis,
it is not unreasonable for a family to conclude that the benefit
of pursuing surgical repair is not worth the risks and hardship
involved. This is particularly true of monocular cases with
low-risk fellow eyes. Conversely, it is important not to discount
the role of relatively low levels of vision to a child's well-
being.>’? Forty percent of the time, the vision recovered
from retinal detachment repair is better than the fellow eye.?
As always, families will rely on an informed and thoughtful sur-
geon to help them decide how best to care for their child.

Conclusions

Compared to adult RRD, pediatric RRDs have distinct eti-
ologies and differ in their presentation and characteristics.
Repair of pediatric RRDs pose unique challenges to the sur-
geon due to their characteristics as well as the anatomy
and physiology of the pediatric eye. While visual outcomes
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are poor compared to the adult population, the high rate of
bilateral detachments as well as the importance of even low
levels of vision in these patients mean that the repair of these
detachments can make a significant impact on children’s
lives.
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