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Abstract

In the past decades, indications for PPV in paediatric patients has been rising with large heterogeneity
outcomes among studies. Our objective is to present a pilot descriptive study in Indonesia, regarding pars
plana vitrectomy (PPV) success rate in paediatric patients with rhegmatogenous retinal detachment (RRD)
in Dr. Cipto Mangunkusumo Hospital (CMH). A retrospective study was conducted on 16 paediatric eyes
diagnosed for RRD and treated in CMH during the period of January 2017 to December 2017. A total of 16
RRD eyes were identified in 15 individuals. Majority of the patients were male and were in the age group of
12-18 years. There were 13 patients undergone PPV with or without SB. Functional anatomical success rate
was determined from the macula status while functional success rate on final BCVA. Among 16 patients, 14
had constant or increased final BCVA and 11 had reattached macula. The success rate of PPV in terms of
anatomical outcome was 11 out of 16 eyes and in functional outcome was 8 out of 16 eyes.
Keywords: pars plana vitrectomy, paediatric ophthalmology, rhegmatogenous retinal detachment.

Karakteristik dan Hasil Vitrektomi Pars Plana pada Pasien Pediatrik di
Divisi Vitreoretina Rumah Sakit Cipto Mangunkusumo Tahun 2017

Abstrak

Indikasi tindakan vitrektomi pars plana (PPV) pada pasien pediatrik bertambah secara signifikan
dalam beberapa dekade terakhir. Penelitian ini dilakukan sebagai studi awal di Indonesia, terkait tingkat
keberhasilan PPV pada pasien anak dengan rhegmatogenous retinal detachment (RRD) khususnya di RS
Cipto Mangunkusumo (RSCM). Studi retrospektif dilakukan terhadap 16 mata RRD pada 15 pasien anak di
RSCM pada periode Januari 2017 — Desember 2017. Mayoritas pasien merupakan laki-laki dalam kelompok
umur 12-18 tahun. Terdapat 13 pasien yang menjalani PPV dengan atau tanpa scleral buckle (SB). Tingkat
keberhasilan anatomi dilihat dari status penempelan makula, sementara tingkat keberhasilan fungsional
dinilai dari visus akhir. Tingkat keberhasilan anatomi PPV dalam studi ini adalah 11/16 mata, dan tingkat
keberhasilan fungsional mencapai 8/16 mata.
Kata kunci: vitrektomi pars plana, oftalmologi pediatrik, rhegmatogenous retinal detachment.
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Introduction

Indications of pars plana vitrectomy (PPV)
in paediatric patients has been rising, covering
rhegmatogenous retinal detachment (RRD), vitreal
haemorrhage (VH), retinopathy of prematurity
(ROP), persistent fetal vasculature (PFV),
familial exudative vitreoretinopathy (FEVR), and
endophthalmitis.! Paediatric PPV success rate are
affected by several factors including the relatively
smaller anatomical morphology and the existence
of any congenital disorder."

The incidence of paediatric retinal detachment
ranged 3.32-6.6%.2% The prevalence and incidence
of paediatric retinal detachment in Indonesia have
never been reported due to its complexity compared to
adults, i.e. children unawareness of visual impairment,
late hospital admission, and difficulty to declare the
disease’s onset and duration. Delayed treatment might
lead to macula detachment (macula off)and proliferative
vitreoretinopathy (PVR). Several predisposing factors
for retinal detachment are congenital disease, myopia,
trauma, and history of intraocular surgery. Children
often present with worse functional and anatomical
success compared to adults, with a wide range of
heterogeneity from 10% to 80%.% Therefore, treating
paediatric retinal detachment cases is a peculiar
challenge for vitreoretinal surgeons.

This is a pilot study in Indonesia reporting
the outcome of PPV treatment in paediatric RRD
patients in Dr. Cipto Mangunkusumo Hospital
(CMH), Jakarta, Indonesia.

Methods

A retrospective study on 16 paediatric eyes
diagnosed for RRD and treated in (CMH) in January
2017 to December 2017. Inclusion criteria were
all patients aged < 18 years (in time of surgery)
who underwent vitrectomy. Patients’ consent was
obtained and who were loss to follow up and or with
incomplete medical records, were excluded.

Initial best corrected visual acuity (BCVA) was
patient's best corrected sight before underwent
vitrectomy (pre-surgery). Final BCVA, was patient’'s
best corrected sight after vitrectomy (post-surgery).
Anatomical successrate, was patient’s retinal condition
after vitrectomy, expected to be in attached condition
compared to detached condition. Functional success
rate was patient’s final BCVA improvement compared
to initial BCVA. All available medical records fulfilling
the inclusion criteria were collected. Data retrieved
including demographic status (age, gender, domicile),
clinical status (onset, laterality, main diagnosis, initial
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and final BCVA, initial and final retinal and or macula
status, tear location, proliferative vitreoretinopathy,
follow-up). Data retrieved were shown and counted
using microsoft excel.

Table 1. Demographical and Clinical Characteristics of
the Subjects

Characteristics Frequency
Gender (n=15)

Male 10

Female 5
Age (n=15)

0-<12year 2

12 -< 18 year 13
Age (n = 16)

<12 years 2

12 -< 18 years 14
Onset (n = 16)

< 2 weeks 6

= 2 weeks 10
BCVA (n= 16)

Light Perception (LP) 3

1/300 7

1/60 3

>1/60 3
Risk factor (n = 16)

High myopia* 7

Trauma 6

Others 3
Macula status (n = 16)

Attached (on) 4

Detached (off) 12
Number of retinal break (n = 16)

Single 11

Multiple 3

None/not found 2
Location of retinal break (n =16)

Superior 6

Inferior 2

Temporal 2

Nasal 0

> 1 quadrant 4

None/not found 2

Proliferative vitreoretinopathy (PVR) (n = 16)

Grade B 5

Grade C 11
*High myopia = BCVA < - 5,00 D
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Results

A total of 16 RRD eyes were identified in 15
individuals during the period of January 2017
to December 2017 in CMH. Demographical
and clinical characteristics of the patients were
summarized in Table 1. Majority of the subjects
were male (10/16) with the most prevalent age 12 to
18 years old. There were 10 subjects with onset of
=2 weeks before hospital admission. The majority
pre-surgery BCVA were <1/300 (10/16), with the
most prevalent risk factor of high myopia (7/16).
There were 11 subjects had single retinal break,
with the most prevalent location was in superior
quadrant including supero-temporal quadrant (6
patients). There were 11 subjects had grade C PVR
while 5 patients had grade B PVR.

Most subjects undergone therapy =2 weeks
after onset as seen on Table 2. All subjects
undergone vitrectomy had been given silicone
oil as an internal tamponade. There were 2
subjects undergone re-surgery (partial silicone oil
evacuation) due to glaucoma complication.

Table 2. Type of Surgery and Duration from Onset to

Surgery
Type of Surgery Frequency
Main Surgery (n = 16)
Vx + EL + SO + SB + cryopexy 14
SB + Tyre + gas SF6 25% + cryopexy 2
Duration from onset to surgery (n = 16)
< 2 weeks 7
= 2 weeks
Re-surgery (n = 5)
Re-vitrectomy + EL + SO 3
Partial SO evacuation 2

Vx = vitrectomy, EL = endo-laser, SO = silicone oil, SB = scleral
buckle

Duration from onset to surgery is the duration
from diagnosis to the first surgical treatment.
Anatomical success rate was determined from
post-surgery reattached macula, found in 11 out
of 16 patients, while 5 patients were detached
macula. Functional success rate was determined
from BCVA while anatomical success rate was
determined from macula status, whether it was
attached or detached. Out of 14 from 16 patients
undergone vitrectomy with or without scleral buckle,
while only 2 patients undergone scleral buckle
only. Half subjects (8/16) undergone vitrectomy
without scleral buckle, while 6 patients undergone
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vitrectomy with scleral buckle. From all these
approaches, only 3 patients had descended final
BCVA while 8 of 16 patients had final BCVA >1/300
thus considered functionally successful, while the
rest 50% had BCVA <1/300 (Table 3).

Table 3. The Comparison of BCVA between Vitrectomy
and Scleral Buckle

Vitrectomy with

Pre- and Post- or without Scleral gﬂfﬁ;
surgery BCVA Buckle
(n = 14) (n=2)
Rise 7 1
Descent 3
Constant 4 0

Discussion

Indications for PPV in paediatric patients has
been rising in the past decades. In this study, PPV
indication met the 16 RRD cases. Moisseiev et al*
reported 65 paediatric patients undergone PPV
with the most prevalent etiology due to penetrating
trauma (33.84%) and RRD (24.61%). In the area
of RRD, around 62.5% were due to high myopia
while 37.5% were due to ocular trauma. A study
involving 60 paediatric eyes by Karel® found that
PPV performed in paediatrics due to RRD (48%).
Those findings were similar with our results, with
the PPV done in paediatrics due to RRD (55%).

Maijority of the subjects were male (66.7%)
with the predominant age group of 12 — 18 years
old (86.7%). Karel® found similar results with male
as the majority subjects (75%) yet with the most
predominant age group was 6 — 15 years old.

During the period of January 1, 2017 to
December 31, 2017, a total of 526 patients with retinal
detachment had undergone either PPV or scleral
buckling at CMH. Among them, only 16 out of 526
were paediatrics (3.04%). This finding was similar
with Meier et al? who reported the incidence of retinal
detachment in paediatrics ranged 3.2-6.6%.

Several factors identified to increase risks for
RRD were myopia (43.75%) and trauma (37.5).
Gurler et al® also reported those two factors as the
most prevalent risk factors for developing RRD —
myopia (40%) and trauma (36.6%). Post-traumatic
RRD in paediatrics might occur and progress
slowly, therefore often unrealized. Trauma causes
sudden disturbance and shifting of vitreous humour,
leading to retinal breaks even at the strongest
vitreo-retinal adhesion, i.e. vitreous base, fovea,
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lattice degeneration, and chorioretinal cicatrix.” Up
to 30% RRD in paediatrics were bilateral.®

RRD in paediatrics were often underdiagnosed,
as the children were unaware of their symptoms,
thus leading to delayed onset to hospital admission
and increased risk for detached retina (macula off).
Maijority subjects in this study (75%) were presented
with macula off. This finding were in concordance
to other reports, with detached macula found in
26-98%.5 Single retinal tear was the most common
break (68.75%) with superior quadrant as the most
prevalent retinal tear location (37.5%). McElnea et
al® reported 7.1% subjects in their study presented
with multiple retinal tear.

The goal of RRD treatment are to release
vitreous traction to retina and to reattach the
neurosensory retina into retinal pigment epithelium
(RPE). PPV is the chosen therapy in complex
ablatio retina, i.e. multiple tears, grade C PVR, tear
in the posterior area, vitreous cloudiness, and the
presence of epiretinal membrane. However, PPV
in children is challenging due to strong vitreoretinal
adhesion.® Scleral buckle is indicated in diseases
such as RRD without PVD, retinal dialysis, atrophic
holes, tear located in the anterior retina, inferior
retina, and grade A or B 360° PCR which needed
vitreous base support.®

In this study, 14 out of 16 subjects undergone
PPV as an initial procedure, while only 2 eyes
undergone pure scleral buckle procedure. As an
internal tamponade, silicone oil was the chosen
agent used in PPV while SF6 25% gas was
used following a scleral buckle procedure. An
advantage offered by SO in paediatrics is no need
for positioning, while in gas tamponade patients
need to maintain face-down positioning for weeks
which is troublesome in children. The use of SO
also shown rapid visual rehabilitation with less risk
for amblyopia.* While the indications for primary
vitrectomy in paediatric eyes include poor fundal
view, giant or posterior retinal break, and severe
PVR. Within the last 20 years, SB has been used
as an initial procedure in cases without severe
PVR." These findings were in concordance with
Rejdak et al'® who used silicone oil following 93%
patients undergone PPV.

Al Zaaidi et al'? reported 85% of their subjects
undergone PPV as the primary procedure, with
16.26% undergone PPV without scleral buckling.
The subjects undergone a combination therapy of
PPV + SB was relatively higher in Al Zaaidi et al'
compared to this study (68% vs 37.5%).

Errera et al' reported primary SB procedure
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in paediatric RRD with anatomical success rate
of 73% (76/104 eyes). Procedure failure was
related to multiple retinal tears, multiple (>3)
quadrant tears, horseshoe-shaped retinal tear,
and unidentified retinal tear." In this study, there
were 2 subjects undergone pure SB procedure as
the primary treatment, with one subject achieved
retinal reattachment. Several factors thought to
support the positive outcome were sooner onset
(2 months) with minimal inflammatory process
compared to another subject.

Phakic RRD patients undergone the
combination treatment of vitrectomy and scleral
buckle, had lower risk of retinal re-detachment
compared to patients undergone vitrectomy only.
Factor affecting its success rate was influenced
by wider peripheral visualization in vitrectomy
which can reduce PVR occurrence. However, in
this study the results were similar between both
procedures. Anatomical success rate, evaluated
from retinal reattachment in this study was 68.75%.
It is relatively lower than the success rate in adults
which ranged between 70-80%.81°

Eleven out of 16 subjects were presented with
grade C PVR while another 5 eyes were grade B
PVR. Al-Zaaidi et al'? found 33% grade C PVR in
their study. Feng et al' reported 47 eyes (52.8%)
had PVR with only 16 eyes (38.1%) had successful
outcome.

In this study 5/16 subjects presented with re-
detachment after surgery, this was considered to
be related to one of these factors: delayed RRD
onset (>6 months), severe PVR, or congenital
comorbid. Two out of four patients with grade C
PVR had re-detachment, occurred 1 month post-
surgery (vitrectomy + endo-laser + silicone oil
injection). One of them had a comorbid of coat’s
disease. Factors contributing to re-detachment
are residing vitreous body around the location of
retinal break and greater inflammatory reaction in
children compared to adults.® On the other hand,
this study found that 2 subjects with grade C
PVR had maintained a status of attached retina
following 1 month post-surgery. Both subjects had
the combination therapy of vitrectomy, endo-laser,
silicone oil, and scleral buckle.

Functional success rate in this study was 50%
(BCVA >1/300). Wenick et al® reported that 30-
40% subjects in their study achieved 3/60-6/60.
In this study, one of the factors leading to non-
functional final BCVA was permanent damage of
photoreceptors which is common in chronic retinal
detachment. According to the duration from onset
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to hospital admission, 6 subjects came <2 weeks,
while another 6 subjects came 1-3 months following
an onset. However, data regarding disease onset
in these subjects were relatively subjective,
considering the low rate of children’s awareness
towards visualimpairment. Other comordibities such
as macula cicatrix, coat’s disease, post-traumatic
macular haemorrhage, all were considered to poor
prognosis. Nuzzi et al'® estimated poor prognostic
factors regarding post-surgical RRD patients were
status macula off, grade C PVR or worse, silicone
oil injection, poor final BCVA following surgical
procedure, and any history of intraocular surgery or
trauma. On the contrary, Feng et al'® did not count
poor post-surgery BCVA as an indicator for poor
final outcome.

Our study used a descriptive approach with
limited number of subjects. However we feel the
necessity to put these unusual and relatively rare
cases into the spotlight as a reference for other
ophthalmologists who face similar circumstances.
Further longitudinal analytical studies are needed
to elaborate more upon this topic.

Conclusion

The success rate of PPV in terms of anatomical
outcome was 11 out of 16 patients and in functional
outcome was 8 out of 16 patients.
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