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Pediatric rhegmatogenous retinal detachment (RRD) is an issue of debate regarding its surgical outcomes and 
prognosis because of diagnosis delay, more complex etiological factors, and a higher prevalence of postoperative 
complications. This meta‑analysis aims to evaluate the anatomical and visual outcomes of pediatric RRD and the 
factors that influence the treatment results. This is the first meta‑analysis on this subject. We searched the relevant 
publications in the electronic databases of PubMed, Scopus, and Google Scholar. Eligible studies were included 
in the analysis. Anatomical success after one surgery and the final rates of success were estimated. Subgroup 
analysis was performed to find the rate of success in patients with different prognostic factors. This meta‑analysis 
showed that the total rate of success after one surgery was about 64%, which implies that performing the 
first surgery was enough to get anatomical reattachment in most of the patients. The final anatomical rate of 
success was about 84%. In terms of visual acuity, the pooled results revealed statistically significant (P < 0.001) 
improvement in postoperative vision, with a 0.42 reduction in log of minimum angle of resolution (logMAR). The 
final rate of success was significantly lower in eyes with proliferative vitreoretinopathy (PVR) (about 25% lower 
in eyes with PVR, P < 0.001) and in the presence of congenital anomalies (about 36% lower in congenital cases, 
P = 0.008). Myopic RRD had a significantly better anatomical success rate. In conclusion, this study shows that 
there is a high chance of anatomical success after pediatric RRD treatment. The presence of PVR and congenital 
anomalies was associated with a poorer prognosis.
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Retinal detachment occurs due to the separation of the 
neurosensory retina from the underlying retinal pigment 
epithelium and is a cause of ocular morbidities. [1] 
Rhegmatogenous retinal detachment (RRD) is the most common 
form of retinal detachment with an approximate incidence of 1 
per 10,000 each year.[2] Pediatric RRD accounts for 3%–12% of 
all RRD cases.[3] In the pediatric population, RRD can be quite 
different in clinical presentations, predisposing conditions, 
and treatment outcomes compared to adult RRD.[4] Due to 
factors like delayed diagnosis, frequent association with 
proliferative vitreoretinopathy  (PVR), and the possibility of 
amblyopia, pediatric RRD usually has a worse outcome than 
RRD in adults.[5]

RRD is the result of various risk factors.[6] More than 40% 
of pediatric RRD cases occur due to ocular trauma.[7] Other 
predisposing factors include high myopia  (>−6 D), history 
of ocular surgery, uveitis, retinopathy of prematurity (ROP), 

hereditary vitreoretinopathies, and structural abnormalities like 
Stickler syndrome, familial exudative vitreoretinopathy (FEVR), 
and Marfan syndrome.[4,8]

Different types of retinal breaks can be found in eyes with 
RRD, including horseshoe tears, giant retinal tears, atrophic 
holes, dialysis, and retinoschisis.[9] The type of retinal break can 
influence final visual and surgical outcomes.[10] In a previous 
study of pediatric RRD cases, a larger percentage of patients 
with atrophic holes and dialysis had final reattachment 
compared to those with giant retinal tears and tractional retinal 
tears.[11,12]

The main treatment approach for pediatric RRD is surgery, 
including scleral buckling (SB), pars plana vitrectomy (PPV), 
and combined SB/PPV with or without lensectomy.[13] The 
surgical treatment approach is at the discretion of the surgeon 
based on certain findings of examination like PVR. In eyes 
without advanced PVR, SB is usually the first procedure. 
Primary vitrectomy is often performed in eyes with advanced 
PVR, opaque media, or a posterior tear.[7,8,14] Different types 

Cite this article as: Abdi F, Aghajani A, Hemmati S, Moosavi D, 
Gordiz A, Bayatiani ES, et al. Pediatric rhegmatogenous retinal detachment: 
A meta‑analysis of clinical features, surgical success rate, and prognostic 
factors. Indian J Ophthalmol 2023;71:717-28.

This is an open access journal, and articles are distributed under the terms of 
the Creative Commons Attribution‑NonCommercial‑ShareAlike 4.0 License, 
which allows others to remix, tweak, and build upon the work non‑commercially, 
as long as appropriate credit is given and the new creations are licensed under 
the identical terms.

For reprints contact: WKHLRPMedknow_reprints@wolterskluwer.com



718	 Indian Journal of Ophthalmology	 Volume 71 Issue 3

of tamponade, like silicone oil or gas, may be utilized in 
vitrectomy. Adherence to the position after the application of 
gas tamponade is quite difficult for young children. The use of 
silicone oil resolves this issue, but may lead to a worse visual 
and anatomical rate of success (RS) and more postoperative 
complications.[14]

Achieving retinal reattachment might require multiple 
surgeries[15] and despite that, in some cases, treatment is 
not successful.[16] The RS of retinal detachment surgery is 
usually evaluated based on visual outcome, defined as final 
best‑corrected visual acuity, and anatomical success, defined 
as final persistent retinal reattachment.[17] In some cases, the 
visual outcome can remain unfavorable, despite successful 
retinal reattachment.[18]

Many factors can lead to a lower visual and anatomical RS 
in pediatric RRD. The interval between retinal detachment and 
surgery is longer in children because of delayed diagnosis, 
which comes as a result of the difficulty in expressing 
symptoms. Macula‑off RRD and PVR are also more commonly 
reported in this age group.[19] In older children, congenital 
anomalies are less likely to cause RRD. Also, anatomical and 
visual RSs are higher in older children.[20]

Pediatric RRD is a challenge for ophthalmologists, especially 
when it comes to surgical outcomes and prognosis, because of 
later diagnosis, more complex etiological factors, and higher 
prevalence of postoperative complications.[19] Although many 
studies have been conducted to investigate the outcomes of 
pediatric RRD, the primary anatomical and visual outcomes, 
as well as factors affecting them have been quite different in 
various studies. This meta‑analysis aims to glean data from 
various studies to evaluate anatomical and visual outcomes 
of pediatric RRD and the influencing factors. This is the first 
meta‑analysis of this subject.

Methods
The PRISMA (Preferred Reporting Items for Systematic reviews 
and Meta-Analyses) protocol was considered a guideline to 
perform the study. In this meta‑analysis of pediatric studies, 
those studies that defined pediatric population as “patients 
under 18 years of age” were included.

Search strategy and eligibility criteria
Relevant publications released by February 2021 were searched 
in the electronic databases of PubMed, Scopus, and Google 
Scholar. The Mesh terms and text keywords searched were 
“rhegmatogenous retinal detachment” AND “Pediatric OR 
children OR pediatric” AND “scleral buckling OR scleral 
buckling procedure OR vitrectomy OR vitrectomies” 
AND retinopexy. Studies were included if the participants 
were <18 years old (pediatric population), were published in 
English, were published before February 2021, and reported 
the rate of final surgical success, defined as persisting retinal 
reattachment at the last follow‑up (at least 6 months after the 
last surgery) and after silicone oil removal (where applicable). 
Case reports and studies with unclear methodology, outcomes, 
and information were excluded. Two authors  (SH and DM) 
searched and investigated the publications and selected eligible 
studies. After reviewing full‑text articles, relevant studies 
which met the eligibility criteria were selected. The selection 
process is shown in Fig. 1.

Data extraction and outcomes
A relevant checklist was designed for data extraction. 
Publication year, country, sample size, method of design, 
mean  (standard deviation  [SD]) of age and gender of 
participants, etiology, common postsurgery complications, 
type of break and probable risk factors, and other relevant data 
were extracted. The surgical procedure was categorized into 
SB and vitrectomy or both.

The RS was measured as the rate of retinal reattachment. 
The anatomical success after one surgery is defined as retinal 
reattachment after a single surgery (PPV, SB, or combined), 
and the final RS is defined as persisting retinal reattachment 
at the last follow‑up  (at least 6  months postoperatively) 
after silicone oil removal following single or multiple 
surgeries. The anatomical success after one surgery and 
the final RS in total and etiological subgroups like trauma, 
high myopia  (>−6 D), congenital and developmental 
anomalies  (including ROP, persistent fetal vasculature, 
Marfan syndrome, Stickler syndrome, CHARGE (coloboma, 
heart defects, atresia choanae, growth retardation, 
genital abnormalities, and ear abnormalities)  syndrome, 
microspherophakia, buphthalmos  [congenital glaucoma], 
FEVR (Familial Exudative Vitreoretinopathy), morning glory 
syndrome, juvenile retinoschisis, microphthalmos, atopic 
dermatitis, and uveal coloboma), and history of lensectomy 
were extracted. Also, the final RS was considered in age 
groups (<10 and 10–18 years old) and eyes with PVR (grade C 
or worse). For investigating the influence of etiology on the 
outcome, final anatomical RS in cases involving trauma, 
high myopia, congenital problems, and eyes with a history 
of lensectomy was compared with other groups. Also, the 
final anatomical RS was compared in eyes with and without 
PVR. Age‑group comparisons were also performed to assess 
the effect of age on anatomical RS. In all subgroup analyses, 
the studies with adequate information were included; thus, 
the number of studies included in the subgroup analysis 
was not the same.

Pre‑  and postoperative final visual acuities  (VAs) were 
compared to investigate the functional success of the surgery. 
VA was analyzed in studies that reported the information 
on the log of minimum angle of resolution (logMAR) scale. 
Functional success was defined as a significant change in the 
mean of VA (logMAR scale) after the last surgery.

Risk of bias
The quality of the included studies was assessed by two 
independent investigators using the Mixed Methods Appraisal 
Tool (MMAT)[21] checklist, which is a guideline for observational 
studies. The risk of bias was found to be low.

Statistical analysis
STATA 16  (StataCorp LP, College Station, TX, USA) was 
used to perform the analysis. As a first step, heterogeneity 
was assessed through the I2 heterogeneity statistic. I2 is 
an index for calculating the percentage of the variability 
in estimation that is due to heterogeneity.[22] An I2 of 
25%–50% indicates a low degree of heterogeneity, 50%–75% 
indicates moderate heterogeneity, and >75% indicates high 
heterogeneity.[23] In this study, an I2  >50% was considered 
remarkable heterogeneity. The fixed effect model was utilized 
for homogenous studies, and the random effect model was 



Figure 1: Flow diagram of studies assessed for the review
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used in heterogeneous studies for estimations, confidence 
intervals  (CIs), and tests. In random effect modes, the 
restricted maximum likelihood method was regarded as the 
estimation method. Continuous variables were categorized to 
perform subgroup analyses. The cutoff points were selected 
based on the information from the studies. For instance, in 
most studies, the RS in children <10 years of age was reported 
separately, thus the best chosen cutoff for age was 10. Forest 
plots were created for revealing the CIs for each study. All 
pooled estimates  (total RS and the RS differences) were 
calculated by weighting each study based on the standard 
error of the reported results.

Although most studies claimed that their method was 
retrospective, the method parts revealed that they were 
historical cohort studies. So, the risk rate was considered 
the effect size to show the RS. Risk difference (the difference 
in risk rates in two groups) was used as the effect size to 
compare the RSs in subgroups. P value <0.05 was considered 
significant.

Results
Fig. 1 illustrates the research steps toward study results.[24] In 
the end, a total of 28 publications were found eligible to be 
included in the meta‑analysis. Table 1 shows the characteristics 
of included studies.

The pooled mean age was 11.75 years (95% CI: 9.79–13.71). 
In total, 76% (95% CI: 74%–78%) of patients were male. The 
pooled follow‑up time was 10.19 months (95% CI: 5.95–14.44). 
In eight studies, the mean and SD of the number of surgeries 
were reported. Merging these data, the mean number of 
surgeries was 1.61 (95% CI: 1.31–1.90).

The most frequent type of break was round retinal 
hole (40%, 95% CI: 28%–0.52%) followed by tear (26%, 95% 
CI: 14%–38%), dialysis  (8%, 95% CI: 6%–11%) and giant 
tear (7%, 95% CI: 4%–9%). About 37% (95% CI: 24%–49%) 
of holes and tears were in relation to lattice degeneration. 
A macular hole was detected in 2% (95% CI: 1%–3%) of the 
patients.

Considering the publications with both traumatic and 
myopic etiologies, trauma and high myopia were the cause 
of RRD in 29% and 38% of the patients, respectively. The total 
incidence of ROP and FEVR was 7% (95% CI: 3%–11%) and 
7% (95% CI: 1%–13%), respectively.

The operations were divided into three categories: 
SB, PPV, or both. In the first operation, mostly PPV 
was done  (43%), followed by a scleral buckle  (37%) and 
both (29%). Silicone oil was the most common tamponade in 
the surgeries (83%, 95% CI: 75%–92%). In other patients, gas 
was used as the tamponade (except for two patients in one 
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Figure 2: (a) Forest plot showing pooled primary rate of success per 100 patients based on 17 studies. (b) Forest plot showing pooled final rate
of success per 100 patients based on 28 studies

study, in whom the type of tamponade was not mentioned 
in the article).

Anatomical success after one surgery and final RS
Fig.  2a illustrates the anatomical success after one surgery. 
Nineteen studies were eligible to be included in the analysis. 
The highest and lowest rates of anatomical success after one 
surgery were those of Oono et al.[25] with RS = 83%, n = 48 and 
Weinberg et  al.[26] with RS  =  46%, n  =  39, respectively. The 

most accurate study  (the narrowest CI for RS) belonged to 
Wang et al.[14] with RS = 72%, n = 296. The total RS was about 
64% (95% CI: 59%–70.94%), which implies that in most of the 
patients, the first surgery was enough to get anatomical success.

The final anatomical RSs of 28 studies are illustrated 
in Fig.  2b; all of the participants in Sadeh et  al.[27]  (n  =  16) 
and Yokoyama et  al.[28]  (n  =  16) achieved complete retinal 
attachment. Among studies, including failed retinal 

b

a
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Table 1: Characteristics of the included studies

Study Country Study design No. of 
patients 
(eyes)

Reattachment 
rate after one 
surgery

Final 
reattachment 
rate

Preoperative 
BCVA 
(logMAR)

Postoperative BCVA 
(logMAR)

Akabane 
et al., 2001[4]

Japan A retrospective 
study

Female: 8 
patients (11 
eyes)
Male: 20 
patients (21 
eyes)

- Final rate: 30 
eyes (93.8%)

- 16 eyes: no change in 
postoperative visual 
acuity
16 eyes: improved 
visual acuity of more 
than two Snellen lines
In 3/32 eyes (9.4%), 
postoperative visual 
acuity was less than 
20/200

Butler, 
2015[41]

UK A retrospective 
survey

15 (15 eyes) - Final rate: 13/15 
(86.6%)

At least 6/12 
or better in 
1/15 (6.6%)

At least 6/12 or better 
in Visual improvement 
occurred in 8/15 
(53.3%), remained 
unchanged in 5/15 
(33.3%) worsened in 
2/15 (13.3%)

Sadeh 
et al., 
2001[27]

Israel A retrospective 
review

16 eyes - All operated 
eyes (100%)

6/20 or better: 5/11 
eyes (46%)Three eyes 
with attached macula 
on presentation, 
VA ≥6/20: 2 (67%)
Eight eyes with 
detached macula on 
presentation, VA ≥6/20: 
3 (38%), 6/60 or worse: 
3 (38%)

Weinberg 
et al., 
2003[26]

USA Retrospective 
survey

34 (39 eyes) - 31 of the 39 
eyes (79%)

Mean: 3.4/200 Median: 
20/400

Yokoyama 
et al., 
2004[28]

Japan Retrospective 
review

49 (55 eyes) From 43 eyes 
without PVR: 
40 eyes (93%), 
from 12 eyes 
with PVR: 3 
eyes (25%)

43 eyes from 
43 without PVR 
(100%)/five eyes 
from 12 PVR-
positive eyes 
(42%) without 
silicone oil
Complete retinal 
reattachment in 
the absence of 
silicone oil: 48 
of the 55 eyes 
(87%)

Median: 0.3 Median: 0.7

Chang 
et al., 
2005[12]

Taiwan Review 146 (152 
eyes)

Eight patients 119 eyes 
(78.3%)

- -

Wang et al., 
2005[14]

Taiwan Retrospective 
survey

278 (296 
eyes)

214 eyes 
(72%)

250 eyes (85%) 28.6/200 68.1/200

Chen et al., 
2006[36]

Taiwan Retrospective 
study

32 (35 eyes) 24 eyes 80% (totally) 
(n=25)

- Congenital anomalies: 
five eyes: 0.4-1.0, four 
eyes: 0.1-0.3, one eye: 
counting fingers-0.1, 
five eyes: no LP, not 
available in one eye
Trauma: three eyes: 
0.4-1.0, four eyes: 
0.1 and 0.3, one eye: 
between counting 
fingers and 0.1
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Table 1: Contd...

Study Country Study design No. of 
patients 
(eyes)

Reattachment 
rate after one 
surgery

Final 
reattachment 
rate

Preoperative 
BCVA 
(logMAR)

Postoperative BCVA 
(logMAR)

Gonzales 
et al., 
2008[11]

USA Retrospective 
study

45 patients 
(46 eyes)

24 eyes (52%) 88% Counting 
fingers 
(median)

20/40 or better: 7 (21)
20/50–20/200: 8 (23) 
20/400 to CF: 6 (18) 
HM to LP: 7 (21) NLP: 
6 (18)

Wadhwa 
et al., 
2008[5]

India Retrospective 
interventional 
case series

230 eyes 
(216 
patients)

- Complete: 204 
(88.7%)

- <4/200: 86  
≥4/200: 138

Wang et al., 
2009[44]

Taiwan Retrospective 
study

111 eyes 
(107 
patients)

90 eyes/111 101 eyes High myopia 
group: hm 
(hand motion), 
20/20
Extreme 
myopia group: 
LP, 20/60
Totally VA 
≥20/200: 42 
eyes (both 
extreme and 
high myopia 
groups)

≥20/200: 81 eyes

Cheema 
et al., 
2009[37]

Saudi 
Arabia

Retrospective 
chart review

20 patients - 17/20 (85%) Mean=2.146 
logMAR

Improvement (the 
number was not 
mentioned)

Soheilian 
et al., 
2009[31]

Iran Retrospective 
case series

108 patients 
(127 eyes)

- Complete: 88 
(70.9)

VA >20/40: 11 
(8.6)
20/40 ≤ VA 
≤ 20/200: 45 
(35.4)
20/200 > VA 
≥ 5/200: 18 
(14.3)
VA <5/200: 53 
(41.7)

VA >20/40: 14 (11.0)
20/40 ≤ VA ≤ 20/200: 
33 (26.0)
20/200 > VA ≥ 5/200: 
24 (18.9)
VA <5/200: 56 (44.1)

Oono et al., 
2012[25]

Japan Retrospective 
study

44 (48 eyes) 40 (83%) 96% (46 eyes) Trauma: 0.22 
± 0.55
Myopia: 0.34 
± 0.84
Congenital: 
1.51 ± 1.51
Atopic 
dermatitis: 
0.88 ± 1.06
Others: 0.61 ± 
1.09

Trauma: 0.04 ± 0.42
Myopia: 0.24 ± 0.67
Congenital: 1.23 ± 1.36
Atopic dermatitis: 0.36 
± 0.84
Others: 0.54 ± 1.34

Al-Zaaidi 
et al., 
2013[45]

Saudi 
Arabia

Retrospective 
chart review

166 eyes 
(148 
patients)

106 (63.8%) 
eyes

134 (80.4%) 
eyes

VA ranged 
from 20/20 
in two (1.2%) 
eyes to LP in 
27 (16.27%) 
eyes

68 (50.4%) eyes: no 
change
46 (34.1%) eyes: VA 
improved
21 (15.5%): VA 
decreased

Rahimi 
et al., 
2014[46]

Iran Retrospective, 
noncomparative, 
interventional 
case series

77 eyes (77 
patients)

- 62.3% (n=48) Negative 
RAPD: n=40, 
52%
Positive 
RAPD: 34 
patients 
(44.2%)

Final BCVA could not 
be assessed in four 
patients and the rate of 
functional visual loss 
at the last examination 
was 48.6% (n=34 
out of 70 eyes with 
available data)
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Table 1: Contd...

Study Country Study design No. of 
patients 
(eyes)

Reattachment 
rate after one 
surgery

Final 
reattachment 
rate

Preoperative 
BCVA 
(logMAR)

Postoperative BCVA 
(logMAR)

Imaizumi 
et al., 
2014[47]

Japan Multicenter 
study 

10 eyes of 
nine children

- Eight eyes 
(80%)

Hand motion 0.1

Errera 
et al., 
2015[8]

United 
Kingdom

Retrospective 
consecutive 
case series

99 patients 
(104 eyes)

76/104 (73%) 98/104 (94%) - -

Yokoyama, 
2004[28]

Japan Case report Three eyes 
(three 
patients)

- - 0.3 (BCVA) 
with slight 
hyperopic 
astigmatism in 
the right eye
1.2 (BCVA)
0.2 (BCVA)

Unchanged (0.4)
0.8
0.6

Sin et al., 
2017[30]

China Retrospective 
study

37 (39 eyes) 27 (69.2%) 32 (82.1%) 32 (logMAR: 
1.05 ± 0.79)

36 (logMAR: 0.93 ± 
0.86)

Sen, 
2016[42]

India Retrospective, 
observational, 
consecutive 
case series

15 patients 
(16 eyes)

11 eyes 
(68.7%)

14/16 (87.5%) 
eyes

1.19 ± 0.77 
(BCVA)

0.86 ± 0.83 logMAR

Fong et al., 
2016[18] 

China Retrospective, 
consecutive 
case series

47 (49 eyes) 65.30% 85.7% 0.97 ± 0.78 0.91 ± 1.18

Huang 
et al., 
2019[33] 

Taiwan Retrospective 
study

86 (86 eyes) Trauma: 41.7%
Myopia: 68.8%
Congenital: 
50%
Previous 
ocular 
surgeries: 20%

Trauma: 70.8%
Myopia: 87.5%
Congenital: 50%
Previous ocular 
surgeries: 60%

Trauma: 1.9
Myopia: 1.4
Congenital: 2
Previous 
surgery: 2.2

Trauma: 1.9
Myopia: 1.1
Congenital: 2
Previous surgery: 2.3

Tsai et al., 
2019[34]

Singapore Retrospective 
case review

152 (171 
eyes)

96 (60.7%) 137 (86.7) 1.46 ± 1.16 
(BCVA 
logMAR)

0.99 ± 0.58 (<8 years 
old), 0.81 ± 1.12 (≥8 
years old)

Yaşa et al., 
2018[43]

Turkey Retrospective 
study

57 patients - Anatomical 
success: 72%, 
open-globe 
trauma: 25/36 
(69%), closed-
globe trauma: 
16/21 (76%)

NLP: 4 (7), 
LP/HM: 35 
(61), 1/200-
19/200: 8 
(14), 20/200-
20/50: 4 (7), 
≥20/40: 1 (2)

NLP: 5 (9), LP/HM: 27 
(46), 1/200–19/200: 14 
(25), 20/200–20/50: 8 
(14), ≥20/40: 3 (5)

Smith et al., 
2019[32]

USA Retrospective, 
interventional, 
case series

191 (212) 119/183 (65%) 1 month 115/143 
(80%), 3 months 
124/161 (77%), 
6 months 
123/154 (80%), 
12 months 
133/165 (81%)

Mean: 1.77 
(SD: 1.03), 
(n=137)

1 month: 1.24 (0.78), 
(n=91), 3 months: 
1.27 (0.88), (n=100), 
6 months: 1.30 (0.86), 
(n=101), 12 months: 
1.11 (0.85), (n=105)

Abdullatif, 
2020[35]

Egypt Retrospective, 
interventional, 
case series

25 patients 
(29 eyes)

55.2% (16 
eyes)

24 eyes (82.7%) - 1.5± 0.9 SD (logMAR)
Better than 20/200: (11 
eyes) 37.9%

Ghoraba 
et al., 
2020[29]

Egypt Retrospective 
review

72 patients 
(and eyes)

- 44/72 eyes 
(61.11%)

Perception 
of light: 24 
(33.3%)
Hand motion: 
27 (37.5%)
CF at 20 cm: 
0 (0%)
CF at 50 cm: 
5 (6.9%)

NLP: 7 (5%)
PL: 15 (10.6%)
HM: 30 (21.3%)
CF at 50 cm: 2 (1.4%)
CF at 1 m: 26 (18.4%)
CF at 2 m: 8 (5.7%)
0.05: 17 (12%)
0.1: 6 (4.3%)
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Table 1: Contd...

Study Country Study design No. of 
patients 
(eyes)

Reattachment 
rate after one 
surgery

Final 
reattachment 
rate

Preoperative 
BCVA 
(logMAR)

Postoperative BCVA 
(logMAR)

CF at 1 m: 8 
(11.1%)
CF at 2 m: 1 
(1.4%)
0.5: 5 (6.9%)
0.1: 1 (1.4%)
0.2: 1 (1.4%)
VA not 
assessed: 0 
(0%)

0.3: 4 (2.8%)
0.4: 3 (2.1%)
0.5: 4 (2.8%)
0.6: 0 (0%)
0.9: 0 (0%)

BCVA=best-corrected visual acuity, logMAR=log of minimum angle of resolution, LP=light perception, PVR=proliferative vitreoretinopathy, SD=standard 
deviation, VA = visual acuity, RAPD = Relative afferent pupillary defect

reattachments, the highest and the lowest final RS belonged to 
Errera et al.[8] with RS = 98%, n = 104, and Ghoraba et al.[29] with 
RS = 61%, n = 139, respectively. The most accurate results (the 
narrowest CI for RS) were reported by Errera et  al.[8] with 
RS = 98%, n = 104. The merged final anatomical RS was about 
84%  (95% CI: 80.12%–87.42%). Thus, it is expected that at 
least 80% of eyes achieve anatomical reattachment with 95% 
certainty.

The merged final RS for patients younger than 10 was 
74%  (95% CI: 59%–90%). In 10–18‑year‑old patients, the 
final RS was 83%  (95% CI: 76%–90%). Fig.  3 shows the 
pooled rate differences in patients younger and older than 
10. There was no significant difference between the RSs of 
these two groups.

Final anatomical RS in traumatic and myopic RRD
A total of 15 studies on traumatic RRD were included in the 
meta‑analysis. Four studies reported a 100% rate of final success 
in traumatic RRD.[18,25,27,30] Among other publications, Errera 
et al.[8] reported the highest RS = 95% (95% CI: 89.12%–100%) 
and Ghoraba et al.[29] reported the lowest RS = 61% (95% CI: 
53.16%–68.84%). Oono et  al.[25] and Sin et  al.[30] reported the 
lowest CI. The total RS in traumatic RRD was 82.39%  (95% 
CI: 74.52%–90.25%). Comparison of the final RS between 
traumatic and other groups is shown in Fig. 4a. Two studies 

solely contained traumatic patients, so the comparisons 
between traumatic and nontraumatic eyes were not applicable 
in these two studies. Therefore, 13 studies were included in 
the comparison. In seven studies (47%), traumatic RRD had 
higher RS, but only in one study, a significant difference was 
detected.[12] In total, the RS difference between traumatic and 
non‑traumatic RRD was not significant (RS difference = 2%, 
95% CI: −4% to 8%).

Fig.  4b shows the results of four studies that separately 
reported the RS in blunt and penetrating traumatic RRD. 
Although the RS in the blunt trauma group was about 6% 
higher, there was no significant difference in RS between the 
groups (P = 0.350).

The total RS in myopic RRD was estimated by analyzing 
eight eligible studies. Sadeh et al.[27] and Fong et al.[18] reported 
100% anatomical success in myopic RRD. Among other 
publications, Gurler et al.[17] reported the highest RS = 92% (95% 
CI: 76.32%–100%) and Soheilian et al.[31] reported the lowest 
RS = 70% (95% CI: 42.56%–97.44%). Merging the studies shows 
that the total RS was 88.68% (95% CI: 81.17%–96.2%). Fig. 4c 
shows the rate difference between myopic RRD and other 
groups. The rate difference in the three studies was statistically 
significant,[18,32,33] and in total, high myopia was significantly 
related to better anatomical success and an increase in the 
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Figure 4: (a) The pooled rate differences in traumatic and nontraumatic RRD eyes. (b) The pooled rate differences in blunt and penetrating 
traumatic RRD eyes. (c) The pooled rate differences in myopic and nonmyopic RRD eyes. (d) The pooled rate differences in eyes with and without 
PVR. PVR = proliferative vitreoretinopathy, RRD = rhegmatogenous retinal detachment

b

c

d

a



Figure 5: The pooled rate differences in traumatic and myopic RRD eyes. RRD = rhegmatogenous retinal detachment

Figure 6: The comparison of visual acuity (mean of logMAR) pre‑ and postsurgery. logMAR = log of minimum angle of resolution
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RS by about 10% (95% CI: 2%–18%) in comparison to other 
etiologies.

Final anatomical RS in RRD cases with PVR, congenital and de‑
velopmental cases, and in patients with a history of lensectomy
Twelve studies reported the RS in pediatric RRD due to congenital 
and developmental anomalies.[8,12,18,25,26,30‑36] The RS ranged from 
10% to 99%. The total RS was 55.24% (95% CI: 37.50%–72.92%). 
A statistically significant difference (P = 0.008) was detected 
in RRD cases due to congenital anomalies compared to 
noncongenital ones. The RS in noncongenital patients was 
36% (CI: 15%–55%) higher.

Five studies with a reported RS in eyes with PVR were 
included in the analysis. The RS in eyes with PVR ranged from 
45% (95% CI: 31. 28%–58.72%) to 78% (95% CI: 75.84%–8.16%) 
in the studies of Soheilian et  al.[31] and Cheema et  al.,[37] 
respectively. The pooled final reattachment rate in eyes with 
PVR was 67.87%  (95% CI: 55.81%–79.91%). In eyes without 
PVR, the RS was 92.44% (95% CI: 85.71%–99.17%).

Fig.  4d shows the comparison of RS between eyes with 
and without PVR. The highest RS difference was reported 
by Soheilian et  al.[31] In total, a statistically significant 
difference  (P  <  0.001) was detected in eyes with PVR in 
comparison to those without PVR. The RS in patients without 
PVR was 25% (95% CI: 9%–41%) higher.

Lensectomy combined with reattachment operation was 
performed in about 29% of the eyes  (95% CI: 18%–40%). 
Four studies[11,26,34,37] reported RS considering the history of 
lensectomy. History of lensectomy could be found in 19% of 
pediatric RRD patients (95% CI: 11%–28%). The RS in patients 
with a history of lensectomy was about 74% (95% CI: 62%–85%). 
Although the RS in eyes without a history of lensectomy was 
about 9% (95% CI: −3% to 22%) higher, there was no significant 
difference in RS between eyes with and without a history of 
lensectomy (P = 0.150).

Comparing the final anatomical RS in traumatic and myopic 
RRD patients
Fig. 5 shows a comparison between RS in traumatic and myopic 
RRD patients. As it is illustrated, none of the studies reported a 
significant difference between the RS of these two subtypes of 
RRD, and in total, there was no significant difference between 
RS in patients with traumatic and myopic etiology (RD = 0.04, 
P = 0.54).

VA improvement
Eight studies considered changes in the mean pre‑  and 
postoperative VA. In three studies,[18,25,30] there was no statistically 
significant difference between pre‑and postoperative VA. The 
pooled results revealed statistically significant  (P  <  0.01) 
changes between pre‑  and postsurgery VA, with a 0.42 
reduction in logMAR (95% CI: −0.57 to − 0.26) [Fig. 6].
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Discussion
We identified 28 studies describing the outcome of RRD treatment 
in the pediatric group. The total anatomical success rate was 84%. 
Based on the pooled data analysis, the mean number of surgeries 
was 1.61; however, results revealed that successful reattachment 
was achievable after the first procedure in 64% of patients.

We found that high myopia and trauma were the leading 
causes of pediatric RRD (67%), followed by other causes such 
as FEVR and ROP categorized as congenital. In between‑group 
comparisons, only RRDs in cases with congenital ocular 
anomalies had a significantly lower RS than the other groups and 
the cause of retinal detachment did not seem to have a significant 
impact on the final treatment outcome in the other two groups 
(as there was no significant difference between the 82.39% RS 
in traumatic RRD patients and the 88.68% RS in myopic RRD 
group). Compared to traumatic cases and those with congenital 
ocular anomalies, myopic RRD occurs in relatively normal eyes, 
which allows for better anatomical reattachment, and also the 
risk of PVR is much lower than in the other two mentioned 
groups. On the other hand, myopic RRD patients are usually 
older than congenital cases, so they can cooperate better for 
postoperative care and positioning.[34] Eyes with congenital or 
developmental anomalies often have abnormal vitreoretinal 
junction and stronger vitreoretinal adhesion. As they often 
present at a younger age, there are also problems of delayed 
diagnosis, PVR formation, difficulty in positioning, and visual 
rehabilitation in the postoperative period;[30] altogether, these 
make the results of this study justified.

In the traumatic RRD group, RS was slightly lower in 
patients with a history of penetrating trauma; the difference, 
however, was not significant in comparison to patients with 
blunt trauma. Due to the small number of trauma studies that 
met the criteria of this meta‑analysis, the results should be 
interpreted with caution. According to the literature, the risk 
of PVR is higher in perforation than in rupture, which might 
explain this finding in our research.[38]

The PPV (either alone or combined with SB) has been the 
preferred surgical method for pediatric RRD. In 29% of patients, 
lensectomy was performed at the time of PPV. Comparing 
different surgical approaches was not possible, thus this study 
could not define whether the type of surgical procedure can 
change the anatomical RS. Dividing pediatric RRD patients based 
on their crystalline lens status revealed that this factor did not 
have a significant impact on the RS. Nineteen percent of patients 
had a history of lensectomy before the retinal detachment, and 
even though they had a slightly lower RS than phakic patients 
(74% vs. 83%), the difference was not significant. Comparison of 
the results to those from adults showed that the phakic pediatric 
patients had RSs comparable to adults (83% in pediatric RRD vs. 
79.6% for PPV and 88.6% for SB in adults); however, the RS in 
aphakic/pseudophakic patients was found to be lower (74% in 
pediatric RRD vs. 90.5% for PPV and 88.7% for SB in adults).[39]

There was limited data on PVR management in the studies; 
therefore, we were unable to evaluate the efficacy of different 
treatment modalities in the outcome of RRD cases with PVR. 
Nevertheless, pooled data analysis revealed that the presence of PVR 
had been associated with a lower RS in pediatric RRD, as expected.

Aside from the anatomical RS, this study showed that the 
treatment yielded a significant improvement in VA in pediatric 

RRD patients. One should not overlook the great impact of 
amblyopia and its treatment on the visual outcome in this age 
group. Thus, this visual gain (or loss) should be interpreted 
judiciously as the data on the quality of amblyopia therapy 
is very limited.

The most limiting factor of this study was that the included 
studies were heterogeneous in terms of the definitions of 
characteristics. Also, there was a lack of information for 
analysis. Therefore, many studies were excluded when the 
analysis was performed on VA improvement, lens status, and 
PVR management. Even though many studies have reported 
the type of break in RRD, the role of this categorization in the 
final pediatric RRD outcome remains unclear. Another major 
limitation of this study was its inability to analyze and compare 
the surgical complications of different study groups. Even though 
we could report the overall rate of complications such as ocular 
hypertension (23%), cataract (10%), epiretinal membrane (16%), 
and band keratopathy  (4%), making a comparison between 
different study groups was not possible due to lack of sufficient 
data. The data about diplopia and strabismus was not included in 
the study, as in the pediatric group, suppression and amblyopia 
occur in no time and the squint could be a result of vision loss, 
and not necessarily the surgical procedure itself. The data about 
the cystoid macular edema was also very limited, probably due 
to paraclinical exam difficulty in this age group.

Conclusion
In conclusion, this study shows that there is a high chance of 
anatomical success after pediatric RRD treatment. The presence 
of PVR and congenital anomalies was associated with a poorer 
prognosis. Although VA improvement was reported in most 
studies, the impact of amblyopia and its treatment should not 
be overlooked in this regard. Further and more organized 
studies are needed to evaluate the RS of different surgical 
approaches as well as the rate of long‑term complications.
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