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Purpose: To review the clinical features and surgical and visual outcomes of pediatric
rhegmatogenous retinal detachment (RRD) as seen in a tertiary referral center.

Methods: Retrospective case series spanning 6 years from January 1, 1991 to January
1, 1997. Exclusionary criteria were trauma disrupting the globe and acute retinopathy of
prematurity.

Results: The authors reviewed a series of 29 eyes in 27 pediatric patients (birth to 18 years
of age) with RRD. Seventy percent of the patients were male. The mean patient age was 9.6
years. Bilateral RRD was present in 22% of patients; 89% of patients had some form of
bilateral ocular pathology at initial presentation. The two most common etiologies (34% each)
were myopia and eyes that had undergone surgery for another ocular disorder with subse-
quent development of RRD. The most common presentation was decreased vision, with a
mean duration of 52 days. At presentation, 75% of the affected eyes and 48% of the fellow
eyes had visual acuity worse than 20/800. The most common type of retinal break was a
horseshoe tear. Late diagnosis was a common problem, evidenced by the frequency of
macular detachment (79%) and proliferative vitreoretinopathy (45%) at initial presentation. The
most common primary repair was a scleral buckle. Anatomic reattachment was ultimately
accomplished in 72% of cases with a mean of 2.2 surgeries per eye. Average postoperative
follow-up time was 21.4 months (range 4 to 61 months). At final follow-up, 41% of the affected
eyes had visual acuity 20/800 or better. Thirty-eight percent of the affected eyes had a final
visual acuity better than or equal to the fellow eye.

Conclusion: In this series, pediatric RRD occurred most commonly in association with
myopia (Stickler’s syndrome and adolescent retinopathy of prematurity) and prior intraoc-
ular surgery. Most eyes were anatomically reattached after multiple surgeries. Forty-one
percent of eyes retained vision of 20/800 or better. Preserving vision in children with RRD
is of great importance, particularly given the 89% frequency of vision-threatening abnor-
malities in fellow eyes.
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review pediatric detachments unrelated to globe- Table 1. Etiology of Pediatric Rhegmatogenous
disrupting trauma or acute retinopathy of prematurity Retinal Detachment (RD)

(ROP) with cicatricial changes in infancy. Ocular Condition No. (%) of Eyes

Myopia (= —4.00 diopters)* 10 (34)

Methods Postoperative 10 (34)

We retrospectively reviewed charts from the Emory N Previous ocular disease 3(11)

Eye Center, Emory University Hospital, and Henrietta Subluxed lens 1689

ye ) y Sity pial, a g Hereditary RD syndrome 1(8.5)

Egleston Children’s Hospital for the period spanning History of contralateral RD 1 (3.5)

January 1, 1991 to January 1, 1997. Data gatheredPersiste.nt fetal vasculature 1(3.5)

included age at presentation, gender, affected eye,gonlgentlta| CBI/tomegf’:ﬂOVlrUS ]gg;

H H i Ocular toxoplasmosis .
nature and duration of presenting symptom(s), medi Total eyes 29 (100)

cal and ocular history, fellow eye pathology and acu-
ity, family ocular history, presenting visual acuity * The myopia etiology consists of three subclasses: 1) Stick-
(VA), refractive staius, type of detachment, macular 572 Sdrme 5 eies) 2 renopainy of prematriy et
status (off versus on), presence of proliferative vitreo- myopia (1 eye).
retinopathy (PVR), initial lens status, number and type
of surgeries performed, success of intraoperative re-
pair, postoperative retinal attachment status, use ofwhere and subsequent surgeries at Emory for persis-
intraocular tamponade, and follow-up interval. tent or recurrent RRD. All patients had at least 4
months of postoperative follow-up (mean 21.4
months, range 4 to 61 months).
The mean age of the 27 patients included in the
Sixty patients under 18 years of age underwent Study group was 9.6 years (range 0.1-17.8 years).
surgery for RRD within the study interval. Thirty- Fifteen (56%) of the patients were white and 12 (44%)
three of these were excluded: 25 owing to globe- were black. Nineteen (70%) of the children were boys
disrupting trauma, 6 owing to acute ROP in infancy and 8 (30%) were girls. There were 16 (55%) right
(associated tractional component secondary to fibro-eyes and 13 (45%) left eyes. Six (22%) patients had
vascular proliferation), and 2 who carried the diagno- bilateral RRD: 4 (15%) presented with chronic detach-
sis of RRD but had incomplete hospital charts and ments in the contralateral eye, 1 (4%) presented with
insufficient follow-up data. The 31 traumatic and bilateral involvement at initial presentation, and 1
acute ROP patients were excluded because the mech(4%) became bilateral during the course of follow-up.
anism of detachment was decidedly different from the The four long-standing/chronic RD in fellow eyes
remainder of the group. were not operated on or included in the case series
The remaining 27 patients comprised the study described, other than elucidating the status of the
group. One patient presented with bilateral detach- fellow eye and the overall incidence of RRD bilater-
ments and another developed a consecutive detachality in this study group.
ment during the course of follow-up, yielding a total ~ Medical history was remarkable for prematurity in
of 29 eyes for inclusion and evaluation. The etiology 5 patients (19%), mental retardation in 2 (7%), and
of rhegmatogenous detachment for each of the 29 eyescongenital cytomegalovirus infection in 1 (3.5%).
is listed in Table 1. Myopia (34%, 10/29 eyes) and Family ocular history was remarkable for RD in fam-
RRD occurring subsequent to unrelated intraocular ily members of 5 of the 27 children (19%): four were
surgery (34%, 10/29 eyes) were the two most com-
monly noted predisposing conditions. Of the 10 my-
opic eyes, five carried a clinical diagnosis of Stickler’s Table 2. Surgical Procedure Performed
syndrome, four had ROP-related detachments in ado- Before the DeR"GfE!OplmS”tt OL Rhe?matogenous
lescence, and one had unqualified high myopia. Of the etinal Detachmen
10 eyes developing RRD postoperatively, six were Procedure No. (%
aphakic at presentation. Table 2 lists the operative p ¢ plana vitrectomy 5
procedures performed before the development of RRD Molteno tube shunt 2
in the postoperative group. Trabeculectomy ]
1
0

Results

Twenty-five of the 29 (86%) eyes underwent vit- Suprachoroidal drainage

reoretinal surgery at Emory University. Four eyes _';g’,:‘ael’tgaigg keratoplasty ;
(14%) underwent initial attempt at RRD repair else- y
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Table 3. Abnormal Ocular Findings Among Fellow Eyes Table 5. Type of Retinal Break in Pediatric
Rhegmatogenous Retinal Detachment
Ocular Condition No. of Patients*
Ocular Conditi No. (%) of E

High myopia (= —4.00 diopters) 10 cular Londition o- (%) of Eyes
Congenital cataract 5 Horseshoe tear 16 (55)
Retinopathy of prematurity 4 Dialysis 6 (21)
Unrepaired chronic RD 4 Giant retinal tear 4 (14)
Juvenile glaucoma 3 Not stated in chart 3(10)
Peter’s anomaly 3 Total 29 (100)
Microphthalmos 2
Persistent fetal vasculature 2
Subluxed lens 1
Eet'”PSghSI'DS ] least one quadrant. A single horseshoe break was the

epaired RDT cause of the RRD in 16 of 29 eyes (55%) (Table 5). Of

* Each patient’s fellow eye could have more than one signifi- the four giant retinal tears, three were associated with
cant ocular abnormality. Approximately 59% of eyes had two or Stickler’s Syndrome (grouped within the hlgh my0p|a

more ocular abnormalities. iologi b Of th ix dial h
T This patient presented with a consecutive rhegmatogenous etiologic su group). the six dialyses, three oc-

retinal detachment (RRD) during the course of follow-up. curred in the postoperative etiology.
All eyes in this series were brought to the operating
suite for attempted surgical repair. Four of the 29 eyes
attributed to myopia secondary to Stickler’'s syndrome (14%) were deemed irreparable once the visual axis
and one had no ocular disease other than a family had been cleared; as such, the surgical procedure was
history of RD. Of the 27 children in the study group, aborted. Of the 25 repairable eyes, the initial surgical
only 3 (11%) had normal fellow eyes (no pathologic procedure performed was a scleral buckle in 7 (28%)
findings). The remaining 24 patients (89%) had at and pars plana vitrectomy (either alone or in combi-
least one of the following abnormal ocular findings in nation with other procedures) in 18 (72%). In all, 23
the fellow eye (Table 3): high myopia=( —4.00 (92%) ultimately underwent vitrectomy. Silicone oil
diopters), ROP, repaired RD, chronic RD, persistent was used at the time of initial surgery in 8 of 18 (44%)
fetal vasculature, congenital cataracts, juvenile glau- primarily vitrectomized eyes, and in at least one phase
coma, Peter’'s anomaly, microphthalmos, retinoschi- of repair in 18 of 25 eyes (72%).
sis, and subluxed lens. Most repairable eyes required more than one surgi-
Poor VA was the presenting symptom in 18 of 29 cal procedure to effect retinal reattachment, with a
eyes (62%). Of the remaining eyes, RD was detectedmean of 2.2 surgeries (range 1-5) per eye. Ultimate
on routine examination in 8 (28%), and following anatomic reattachment was accomplished in 18 of the
parental awareness of leukocoria in 3 (10%) (Table 4). 25 eyes (72%) over the follow-up period. The final
Rhegmatogenous RD was detected on routine fol- reattachment rate was slightly higher in the myopic
low-up in an additional 6 of the 10 patients presenting subgroup (8 of 10 eyes), and drastically lower in the
pursuant to a prior surgical procedure (the postopera-postoperative subgroup (4 of 9 eyes).
tive etiology). For those patients who could quantify  Table 6 lists the etiology of the affected eye, present-
the duration of vision loss in the affected eye=nl7 ing VA of both eyes, and final VA of the affected eye.
eyes), the mean duration of vision loss before repair
was 52 days (range 1-180 days).
The RRD included the macular area in 23 of 29 Discussion
eyes (79%). Proliferative vitreoretinopathy was pres-
ent at initial presentation in 13 of 29 eyes (45%). In
these 13 eyes, fixed retinal folds were present in at

We retrospectively reviewed a series of 29 eyes in
27 pediatric patients with RRD. Although the inci-
dence of RRD in childhood is quite low, this entity
merits scrutiny for at least two reasons: the high rate
Table 4. Presentation of Pediatric Rhegmatogenous of ViSion'.threatenir?g pat_hOIOgy in the_ fe”OV_V eye and

Retinal Detachment the considerable financial and emotional investment
incurred when the decision is made to attempt to

Ocular Condition No. (%) of Eyes repair such eyes
Visual loss 18 (62) Ocular trauma was the most common etiology for
Eouiine examination ggg; pediatric RRD in the initial research for this series,
euKocoria . 0 .
Total 29 (100) accounting for 25 (42%) of the surgical cases for

pediatric RRD at Emory University between 1991 and
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Table 6. Visual Acuities (VA)

Eyes Affected Eye, Fellow Eye, Final VA of Comparison
Evaluated Etiology Presenting VA Presenting VA Affected Eye of Affected Eye
1 Subluxed lens LP 20/40 20/400 Improved
2 Hereditary RD syndrome 20/400 20/1000 20/30 Improved
3 None 20/1333 * Unablet I
4 None LP * Unablet I
5 None HM 20/20 20/200 Improved
6 PFV LP No LP No LP Declined
7 CMV retinitis Unable§ Unable§ Surgery aborted I
8 Toxoplasmosis 20/40 20/20 20/20 Improved
9 Myopia, Stickler’'s Unable§ Unable§ HM I
10 Myopia, Stickler’'s LP 20/100 20/60 Improved
11 Myopia, Stickler’s 20/400 20/100 20/100 Improved
12 Myopia, Stickler’s 20/4000 20/60 20/4000 No change
13 Myopia, Stickler’s LP 20/400 Surgery aborted I
14 Myopia 20/30 20/30 20/400 Declined
15 Myopia, ROP HM 20/40 20/4000 I
16| Myopia, ROP HM 20/40 LP Declined
17| Myopia, ROP 20/60 LP 20/40 Improved
18 Myopia, ROP 20/200 20/4000 HM Declined
19 H/O contralateral RD Unable§ Unable§ Surgery aborted I
20 Postoperative 20/1333 20/100 20/1333 No change
21 Postoperative Unable§ Unable§ Unablet I
22 Postoperative LP Unable§ No LP Declined
23 Postoperative 20/4000 20/20 HM Declined
24 Postoperative HM 20/400 No LP Declined
25 Postoperative LP LP No LP Declined
26 Postoperative HM HM HM No change
27 Postoperative LP LP 20/600 Improved
28 Postoperative LP No LP Surgery aborted I
29 Postoperative 20/2000 20/1333 No LP Declined
Summary of Presenting VA Affected Eyes (%) Fellow Eyes (%)
20/800 or better 6 (24)1 13 (59)**
Worse than 20/800 19 (76)9] 9 (41)*

* Eyes 3 and 4 came from the same patient who presented with bilateral retinal detachments (RD); therefore, there is no companion
eye.

T Unable means that a VA was not attainable due to the patient’s inability to respond to a VA test at final follow-up.

¥ No comparison could be made.

§ Unable means that the patient was too young or mentally retarded and unable to respond to a VA test in that eye.

|| Eyes 16 and 17 came from the same patient who presented with consecutive RD in both eyes that were 6 months apart. As such,
this patient’s eyes were counted as two pairs.

9 N = 25 eyes because the eyes for which vision was not available or not able to be recorded totaled five; these were not included
in the calculation.

**N = 22 eyes for the same reasons as the presenting eyes.

LP, light perception; HM, hand motions; PFV, persistent fetal vasculature; CMV, cytomegalovirus; ROP, retinopathy of prematurity;
H/O, history of.

1997. Winslow and Tasmamoted a similar incidence  of 102 eyes (28%) with RRD without globe-disrupting

of RRD attributed to trauma (44%) in their review of trauma.

juvenile RRD in 1978. When considered across allage  The postoperative subgroup included all eyes with
groups, RRD occurs following trauma in approxi- RRD and known antecedent intraocular surgery. This
mately 11% of cases3 Excluding trauma and acute group included eyes with juvenile glaucoma, congen-
cicatrial ROP, pediatric RRD in the current series of ital cataracts, Peter's anomaly, juvenile retinoschisis,
29 eyes was most commonly associated with myopia and the sequelae of these disorders, and accounted for
in 10 (34%) and antecedent intraocular surgery in 10 34% (10/29) of eyes in this series. We qualified them
(34%). Winslow and Tasmé&nnoted a similar fre- by the procedure performed immediately before the
quency of association with myopia, accounting for 28 development of the RRD. None of the eyes developed
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a recognized RD intraoperatively. Of the 10 eyes in the retina was determined to be irreparable. For the
the postoperative group, six were aphakic, five had 25 eyes in which repair was attempted, anatomic
undergone pars plana vitrectomy, two had Molteno reattachment was accomplished in 18 (72%). In
tube placement, one had trabeculectomy, one had suWinslow and TasmanZstudy, anatomic reattach-
prachoroidal drainage, and one had penetrating kera-ment was accomplished in 94 of 117 eyes (80.3%).
toplasty. Waterhouse etaited a 5.0% risk for RRD  Our population differs from Winslow and Tasman’s
after Molteno glaucoma implant surgery, with a me- series in the larger percentage of previously oper-
dian patient age of 9 years. Retinal detachment fol- ated eyes (34% versus 10%). The difference is
lowing other ophthalmic surgeries is not well docu- important as eyes that have undergone prior surgi-
mented except for extracapsular cataract extractioncal intervention often fare considerably worse than
for which the incidence of RD is estimated to be eyes with no history of antecedent surgery. Of the
0.02% to 3.69%¢. 25 eyes for which repair was attempted, anatomic
The most common presenting complaint was de- reattachment was achieved in 8 of 10 (80%) of the
creased vision in 18 of 29 eyes (62%). Of the myopic eyes but only in 4 of 9 (44%) eyes that had
patients who could quantify the duration of vision undergone prior intraocular surgery.
loss in the affected eye (& 17 eyes), the mean In 1969, the previtrectomy era, Hilton and Norfon
duration of vision loss was 52 days (range 1-180 reviewed juvenile RD. Their anatomic success rate
days) from initial symptoms to presentation. In was 89%. This reattachment rate is 17% higher than
studies including all age groups, the mean time to our current study’s. Moreover, Hilton and Norton
presentation is usually much less than 30 dayke report a higher anatomic success rate than other sim-
tendency to late diagnosis at presentation is anilar studies. With respect to our work, the patients in
important feature of pediatric RD. Given this, it is the Hilton and Norton study had important differ-
not surprising that 79% (23/29) of eyes in this series ences. None of the patients had undergone surgery for
presented with macula-off RRD. Winslow and Tas- other problems before RD surgery and fewer pre-
mar? and Hilton and Nortofieach reported a sim- sented with proliferative retinopathy. Correcting for
ilar frequency of macular detachment at the time of these findings would probably make the anatomic
presentation among children with RRD (77% and success rate similar, but nonetheless the authors were
80%, respectively). In Laatikainen and Tolppan- able to effect anatomic success at a sufficiently high
en’s® study of 342 eyes with RRD, wherein the rate in a time of much fewer surgical options.
mean age was 52.8 years, the macula was detached The overall number of operations was 2.2 per eye.
in only 56.5% of the eyes. Delay in diagnosis is The mean is slightly higher for myopic eyes (2.8,
further evidenced by the observation that 45% (13/ range 1-5) and lower for eyes with postoperative RRD
29) of eyes had PVR at initial presentation. This (1.6, range 1-3). The lower mean number of proce-
finding is in line with reports by Sternberg ef and dures per eye for postoperative eyes is misleading,
Waterhouse et &,wherein PVR was observed at however, as such eyes often could not tolerate further
initial presentation of a RD after previous ocular procedures.
surgery in 39% and 41% of adult patients, Whereas anatomic reattachment is its necessary
respectively. precedent, functional outcome is the ultimate measure
The duration of vision loss for the 10 eyes in the of success. Visual acuity was measured in both the
postoperative subgroup could not be quantified be- affected eye and the fellow eye at presentation and the
cause 60% (6/10) of these eyes were diagnosed withend of follow-up. At presentation, 24% (6/25) of af-
RRD on routine postoperative follow-up. Children fected eyes and 59% (13/22) of fellow eyes had VA of
who developed RRD in this series often had bilateral 20/800 or better (Table 6). At final follow-up (Table
ocular abnormalities predisposing them to poor vision 6), VA was measurable in 22 repaired eyes. Of these,
in both eyes. Consequently, it is difficult for them to 41% (9/22) had VA of 20/800 or better. Overall, the
compare vision in both eyes or appreciate a difference group of repaired eyes showed a substantial improve-
in vision, analogous to the scenario of an adult devel- ment in VA. Of the 21 children for whom final VA
oping a RRD after penetrating keratoplaSty. was available for both eyes (a 21), in 8 (38%) the
Eighty-six percent (25/29) of eyes in this series affected eye that had undergone surgical repair had
underwent attempted surgical repair. In 4 eyes equal or better final VA compared to the fellow eye
(14%) surgery was aborted once clearance of the after surgical repairs.
visual axis (via cataract removal or placement of a  Pediatric RRD is rare, with an incidence of 0.28 to
temporary keratoprosthesis) allowed assessment 0f0.69 per 100,000 population and over 40% of cases
the posterior segment by direct visualization, and secondary to ocular traunialn the current series,
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which excludes ocular trauma and acute ROP, the two
most common etiologies were myopia and postoper-
ative RRD. Eighty-nine percent of our patients had
bilateral involvement of ocular abnormalities—RD or 2.
other ocular disorders limiting vision—with 75% of
affected eyes and almost half of the fellow eyes pre- 3.
senting with vision worse than 20/800. The tendency 4
to bilateral ocular disease, and the finding that nearly
40% of the repaired eyes have better or equal VA
compared to the fellow eye at final follow-up, lead to
the conclusion that in pediatric RD, the affected eye
must be treated with great care. 6.

Key words: myopia, pediatric, rhegmatogenous
retinal detachment, silicone oil, vitrectomy, vitreoreti-
nal surgery.
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