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Abstract

Objective: The aim of this work was to study the clinical and
histopathology features and treatment outcome in retino-
blastoma cases presenting at an older age (>6 years). De-
sign: This was a retrospective study. We recruited 48 retino-
blastoma patients who were treated at our institute over 7
consecutive years and were older than 6 years at presenta-
tion. Methods: Medical records were reviewed for data, in-
cluding age at diagnosis, gender, laterality, family history,
lag time, first symptom, misdiagnosis, clinical findings, grade
and stage of disease at diagnosis, treatment, outcome, and
follow-up status. Histopathology slides were reviewed and
assessed for the presence of histopathological high-risk fea-
tures (HRF) for metastasis. The main outcome measures were
the frequency of atypical clinical features like hyphema,
pseudohypopyon, glaucoma, cataract, vitreous hemor-
rhage, and phthisis, and misdiagnosis, prior intervention,
stage of disease at presentation, and treatment outcome.
Results: In total, 48/610 (7.8%) patients were older than 6
years, with a median age of 7 years (range 6-31). Retinoblas-

toma was bilateral in 7 cases. The most common initial symp-
tom was white reflex followed by a decrease in vision. The
median lag time was 9 months. Fourteen cases (29.2%) were
misdiagnosed, with endophthalmitis the most common
misdiagnosis. Twenty-six (54%) patients had intraocular dis-
ease, 12 (25%) had locally advanced disease, and 10 (21%)
had metastatic disease at presentation. Overall, 67% (14/21)
of the eyes that were enucleated upfront for presumed intra-
ocular disease had histopathological HRF. At last follow-up,
31/36 (86%) who were treated were alive and healthy, while
5 (14%) patients had disease progression. Conclusions: This
is the largest study of older age retinoblastoma and shows
that it forms a significant percentage of retinoblastoma in
developing countries, is misdiagnosed in one-third of cases,
and may present at an advanced stage in 46% of cases.

© 2020 S. Karger AG, Basel

Introduction

Retinoblastoma is the most common intraocular ma-
lignancy of childhood. Ninety percent of patients with
retinoblastoma are diagnosed before the age of 5 years [1].
In children older than 5 years of age, retinoblastoma is
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Fig. 1. a Clinical photograph of a retino-
blastoma patient showing leukocoria and
circumcorneal congestion of the right eye.
b The first symptom noted in this patient
was redness, pseudohypopyon, and hyphe-
ma in the left eye along with posterior syn-
echiae and leukocoria. This patient had a
history of trauma and was misdiagnosed as
post-traumatic endophthalmitis. ¢ Clinical
photograph of a 17-year-old male patient
who presented with staphylomatous eye
and corneal opacity following a history of
trauma a few years previously. d Contrast-
enhanced computed tomographic scan or-
bit (axial cut) of the same patient showing
a calcified intraocular mass within the en-
larged globe. e Clinical photograph of a
15-year-old male who presented with pro-
ptosis of the left eye following surgery for
retinal detachment. f CT orbit scan (axial
cut) showing an enhancing intraocular
mass with extraocular extension.

often not suspected because of its rarity; furthermore, it
may present with unusual clinical findings, which can
make diagnosis difficult. Herein, we present the clinical
and histopathology features and treatment outcome in
retinoblastoma cases presenting at an age of 6 years or
more.

Methods

Our research complies with the guidelines for human studies
and was conducted ethically in accordance with the World Medi-
cal Association Declaration of Helsinki. No written informed con-
sent was obtained as this was a retrospective observational study
(January 2007 to December 2013). The study protocol was ap-
proved by the Institute Ethics Committee (IEC/NP-523/2013). In
this study, we analyzed those children with retinoblastoma who
were 6 years or older at the time of diagnosis and were treated at
our institute. We recorded demographic and clinical data, includ-
ing age at diagnosis, gender, laterality, family history, first symp-
tom, misdiagnosis, clinical findings at presentation, grade of in-
traocular retinoblastoma as per the International Classification of
Retinoblastoma [2] and stage of disease at diagnosis as per the
International Retinoblastoma Staging System [3], treatment, out-
come, and follow-up status. The median duration between the
initial symptom and diagnosis, that is the lag time, was also re-
corded.

Histopathology slides were reviewed in all cases. The slides
were assessed for tumor differentiation, presence of histopatho-
logical high-risk features (HRF) for metastasis, which were defined
as invasion of the anterior chamber, iris, ciliary body, choroid
(massive), sclera, and post-laminar optic nerve, and microscopic
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residual disease (MRD), which was defined as invasion of the cut
end of the optic nerve and/or extrascleral tissue.

At our center, all retinoblastoma cases that undergo upfront
enucleation and have histopathological high-risk factors for me-
tastasis are treated with 6 cycles of prophylactic chemotherapy
comprising of carboplatin, etoposide, and vincristine. The cases
with MRD are treated with adjuvant chemotherapy (12 cycles) and
orbital external beam radiotherapy. In stage III disease, neoadju-
vant chemotherapy is administered in order to reduce the tumor
bulk, followed by enucleation, adjuvant chemotherapy (total of 12
cycles), and radiotherapy. Stage IV retinoblastoma patients are
treated with autologous stem cell transplant and high-dose chemo-
therapy.

Results

Demographic and Clinical Findings

During the study period, 610 retinoblastoma patients
were registered for treatment at our cancer center, of
which 48 (7.8%) were at least 6 years old at presentation.
The median age at diagnosis for these 48 patients was 7
years (mean age 8.5; range 6-31). Eight out of 48 children
(16.67%) were 10 years or older at diagnosis. Of the 48
cases, 30 (62.5%) patients were males and 18/48 (37.5%)
were females. Bilateral retinoblastoma was seen in 7/48
(15%) cases while 41/48 (85%) had unilateral retinoblas-
toma (right eye 23/41, left eye 18/41). There was no fam-
ily history of retinoblastoma in any case. Active retino-
blastoma was seen in all eyes except 1 eye of a patient with
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Table 1. Demographic and clinical details of retinoblastoma patients presenting at age 6 years or older

No. Age, Laterality ~ Grouping of Lag time, First Clinical features Misdiagnosis Prior Site of
years/sex 10 tumor months symptom at presentation intervention metastasis
Stage 0
1 7/F BL Both eyes 0.5 Redness WR - -
group B
2 6/F UL D 15 Squint WR Amblyopia -
3 7/M UL D 1 WR WR - -
Stage I
4 8/M UL 2 Redness WR Endophthalmitis FNAC
5 7IM BL B 5 DV WR - -
6 8/F UL 12 Squint NVI, glaucoma, staphyloma -
7 11/M UL 12 WR NVI, glaucoma, - -
vitreous hmg
8 7IM UL 12 DV Squint, hyphema, Coats’ disease Cyclocryotherapy
NVI, glaucoma
9 6/F UL 3 Squint WR, NVI, glaucoma - -
10 6/M UL 3 DV Hyphema, glaucoma, - -
staphyloma
11 7IM UL 24 WR Hypopyon, staphyloma Retinal detachment -
12 6/M UL 12 DV Squint, glaucoma - -
13 6/M BL B 12 Squint WR - -
14 7IM UL 1 DV WR, NVI - -
15 7IM UL 3 WR WR - -
16 6/M UL 2 WR Cataract Endophthalmitis -
17 6/M UL 6 DV Glaucoma, vitreous - -
hmg
18 6/M BL B 2 Squint WR, NV, glaucoma - -
19 7/F UL 6 DV, redness  Massive staphyloma - -
20 7M BL A 1 WR, DV - -
21 6.5/F UL 1 Redness, NVI, glaucoma Vitreous FNAC
pain inflammation
22 7/F UL 12 DV Staphylomatous globe - Enucleation
23 7IM UL 0.5 DV WR - Enucleation
24 31/F UL 1 WR Enlarged globe Enucleation (post-CT)
25 7/F UL 12 WR Enlarged globe - Enucleation (post-CT)
16/M UL 36 DV Adherant leucoma, Coats disease Enucleation (post-CT)
NVI, glaucoma
Stage II
27 6/F UL 6 WR Redness, hypopyon - -
28 8/M UL 2 DV Hypopyon, iris nodules, ~Endophthalmitis FNAC

cataract, glaucoma
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Table 1 (continued)

No. Age, Laterality ~ Grouping of Lag time, First Clinical features Misdiagnosis Prior Site of
years/sex 10 tumor months symptom at presentation intervention metastasis
Stage III
29 7/F UL 2 Redness Proptosis - -
30 9/F UL 24 WR Proptosis - -
31 6/M UL 18 WR Proptosis - -
32 8/F UL 24 Redness Proptosis - Enucleation
33 9/M UL 12 WR Proptosis - -
34 15/M UL 16 Redness, DV Staphyloma, proptosis Retinal detachment PPV, trabeculectomy
35 7IM UL 18 WR Proptosis - -
36 14/M UL 36 DV NVI, glaucoma , phthisis Coats’ disease cyclocryotherapy, Intra-
cameral injection, enu-
cleation
37 6/F UL 30 DV WR, proptosis - -
38 20/F BL 3 DV and Staphylomatous - Exentration (R)
redness globe (R) Enucleation (L)
Stage IV
39 6/F UL 12 WR na - - CNS
40 6/F UL 5 WR na - - CNS
41 8/M UL 1 WR Proptosis Coats’ disease Cyclocryotherapy CNS
42 10/M UL 12 Na Proptosis - Enucleation CNS
43 16/M UL 24 Squint Glaucoma, NVI, Endophthalmitis - CNS
staphyloma, proptosis
44 8/F UL 6 Redness Proptosis Ciliary staphyloma Enucleation CNS, BM
45 6/F UL 12 WR na - - CNS
46 7IM BL Retinoma 24 WR Hypopyon, staphyloma,  Endophthalmitis - CNS
proptosis
47 6/M UL 1 WR NVI, glaucoma, proptosis — - CNS
48 8/M UL 24 DV - - - CNS

F, female; M, male; UL, unilateral; BL, bilateral; IO, intraocular; WR, white reflex; DV, decrease in vision; NVI, neovascularization of iris; Hmg, hemorrhage; na, not

available; PPV, pars plana vitrectomy; CNS, central nervous system; BM, bone marrow; FNAC, fine-needle aspiration cytology; CT, computed tomography.

bilateral retinoblastoma that had retinoma. The most
common initial symptom noted was white reflex (20/48,
42%) followed by a decrease in vision (17/48, 35%), red-
ness (9/48, 19%; Fig. 1a), and squint (6/48, 12.5%) in de-
creasing order of frequency. The median lag time was 9
months (mean 10.6, range 0.5-36) for the entire cohort,
and in the subset of patients who presented with stage I1I/
IV retinoblastoma the median lag time was 16 months
(range 1-36). History of trauma was present in 5/48 (10%)
cases.
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In 14/48 (29%) cases, retinoblastoma was not suspect-
ed initially. Six out of 14 cases were thought to have vitre-
ous inflammation/endophthalmitis (Fig. 1b); in 3 of
these, fine-needle aspiration was performed. In 4/14 cas-
es, the initial diagnosis was Coats’ disease; all 4 patients
were treated with cryotherapy, and 1 of these also re-
ceived intracameral injection and was subsequently enu-
cleated for a painful blind eye. Two of the 14 patients were
initially diagnosed as retinal detachment; 1 of these un-
derwent pars plana vitrectomy (PPV) and trabeculecto-
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Table 2. Histopathology and treatment details of retinoblastoma patients presenting at age 6 years or older

No  Histopathology findings Surgery CT cycles Outcome/follow-up
Stage 0
1 NA - 10 AND/79.5 months
2 NA - 9 AND/45 months
3 NoHRF Enucleation 7 AND/16.5 months
(post-CT)
Stage |
4 Massive choroidal invasion, scleral invasion Enucleation 6 AND/93 months
5 No HRF Enucleation 7 AND/8 months
6  Massive choroidal invasion, post-laminar optic nerve Enucleation 6 AND/15 months
invasion
7 Prelaminar optic nerve invasion Enucleation 6 AND/51.5 months
8  Focal choroidal invasion, post-laminar optic nerve invasion ~ Enucleation 6 AND/46.5 months
9 Massive choroidal invasion, scleral invasion Enucleation 6 AND/43 months
10  Post-laminar optic nerve invasion Enucleation 6 AND/6 months
11 Anterior chamber invasion, iris invasion, ciliary body Enucleation 6 AND/44 months
invasion, massive choroidal invasion, scleral invasion
12 No HRF Enucleation - AND/40.5 months
13 Prelaminar optic nerve invasion Enucleation 3 Alive with partially regressed
tumor in remaining eye/10.5
months
14 Prelaminar optic nerve invasion Enucleation - AND/37.5 months
15  Iris invasion Enucleation 6 AND/32.5 months
16 ~ No HRF Enucleation - ANDY/30.5 months
17 Focal choroidal invasion, post-laminar optic nerve invasion ~ Enucleation 5 Orbital and CNS relapse/15
months
18  No HRF Enucleation 8 AND/16.5 months
19  No HRF Enucleation (post-CT) 6 AND/15.5 months
20  Focal choroidal invasion, post-laminar optic nerve invasion Enucleation 6 AND/13 months
21 Focal choroidal invasion, post-laminar optic nerve invasion ~ Enucleation 6 AND/12 months
22 Large areas of tumor necrosis, calcification, sclera, choroid Enucleation (post-CT) 6 Alive/84 months
markedly thickened, enmeshed uveal tissue and atrophic
optic nerve
23 Descmets membrane invasion, invasion of choroid R enucleation 6 Alive/48 months
24 Poorly differentiated large areas of necrosis and calcification ~ Enucleation 6 Alive/96 months
(synaptophysin and NSE positive)
25 Thickened sclera, choroid, sclera and enmeshed uveal tissue Enucleation (post-CT) 9 Alive/72 months
free of tumor
26 Anterior chamber invasion, iris invasion, extrascleral Enucleation (post-CT) 6 Alive/120 months

invasion, prelaminar optic nerve invasion
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Table 2 (continued)

No Histopathology findings Surgery CT cycles  RT Outcome/follow-up

Stage I1

27  Anterior chamber invasion, iris invaasion, focal choroidal Enucleation 12 + AND/14 months
invasion, cut end of optic nerve invasion

28  Anterior chamber invasion, massive choroidal invasion, Enucleation 12 + AND/82.5 months
cut end of optic nerve invasion

Stage 111

29 - - - LFU

30 Anterior chamber invasion, massive choroidal invasion, Enucleation 7 - Orbital and LN relapse/
scleral invasion, prelaminar optic nerve invasion 9 months

31 Margins of exenteration specimen free of tumor Exenteration (post-CT) 4 + CNS relapse/12 months

32 - - LFUPT

33 Anterior chamber invasion, massive choroidal invasion, Exenteration - LFUPT
scleral invasion, cut end optic nerve invasion, extrascleral
invasion

34  Anterior chamber invasion, iris, ciliary body invasion, focal ~ Enucleation 11 + LN relapse/45 months
choroidal invasion, cut end optic nerve invasion

35  None Enucleation (post-CT) 12 + AND/30.5 months

36 Anterior chamber invasion, iris, massive choroidal invasion, - 10 + AND/21 months
scleral invasion, prelaminar optic nerve invasion,
extrascleral invasion

37 - 3 - LFU

38 Extensive involvement of choroid, iris invasion, episcleral R enucleation 10 - Alive/96 months
sclera, pre- and post-laminar ONH

Stage IV

39 - - - LFU

40 - - - - LFU

41 - - 6 - LFU

42 - LFU

43 - - - LFU

44 - 11 - LFU

45 - - - LFU

46  Anterior chamber invasion, iris invasion, cut end optic Enucleation 6 + Disease progression/7 months
nerve invasion (post-CT)

47 - - - - LFU

48  None Enucleation (post-CT) 12 + Alive/18 months

LN, lymph node; LFUPT, lost to follow-up post-treatment; RT, radiotherapy.

HREF, high-risk features; CT, chemotherapy; AND, alive and disease free; PR, partial response; CNS, central nervous system; LFU, lost to follow-up;
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my. One patient was enucleated outside our center for
ciliary staphyloma, while 1 patient was treated for aniso-
metropic amblyopia before a diagnosis of retinoblastoma
was made.

The clinical examinations performed at the time of
presentation to our center revealed proptosis/enlarged
globe in 16/48 (33%) cases, which was the most common
clinical finding, followed by glaucoma (14/48; 29%), neo-
vascularization of the iris (11/48; 23%), and staphyloma
(10/48; 21%) in decreasing order of frequency (Table 1).
Other atypical findings noted were pseudohypopyon in 4
cases, hyphema in 2 cases, vitreous hemorrhage in 2 cases,
and cataract and iris nodules in 1 case each.

Amongst 48 children with retinoblastoma, 26 (54%)
had intraocular disease (stage 0: 3 and stage I: 23), 12
(25%) had locally advanced disease (stage II: 2 and stage
III: 10), and 10 (21%) had metastatic disease (stage IV) at
presentation. Nine out of 10 patients with stage IV disease
had overt metastasis, while in 1 case metastasis was de-
tected on routine cerebrospinal fluid evaluation.

Surgery (Enucleation/Exenteration)

Twenty-one eyes with group E retinoblastoma were
enucleated upfront. Four eyes with group E retinoblas-
toma and massive staphyloma (Fig. 1c, d) were chemore-
duced before enucleation and 1 eye with group D tumor
was enucleated following no response to chemotherapy.
Four eyes with extraocular disease (Fig. 1e, f) were enucle-
ated following neoadjuvant chemotherapy.

Two patients with stage III disease underwent exen-
teration (1 upfront and 1 post-chemotherapy). One pa-
tient with bilateral disease had undergone exenteration
18 years before presenting with extraocular disease in the
remaining eye (case No. 38; Table 2)

Histopathology

Of the 21 eyes that were primarily enucleated for intra-
ocular retinoblastoma, 19 had stage I and 2 had stage II
retinoblastoma. Out of 19 eyes with stage I disease, 12
(63%) had at least 1 HRF. In 15/19 (79%) cases the tumor
was poorly differentiated. Post-laminar optic nerve inva-
sion was the most common high-risk histopathology
finding (6/12) followed by massive choroidal invasion
(5/12). Both the eyes with stage II retinoblastoma had
poorly differentiated tumor and invasion of cut end of the
optic nerve. Four of the 5 cases of intraocular retinoblas-
toma enucleated post-chemotherapy did not show any
HREF (Table 2).

Retinoblastoma in Older Children

Treatment and Outcome

Two patients with stage 0 disease (1 patient with bilat-
eral group B retinoblastoma and 1 with unilateral group
D) were treated conservatively with chemoreduction and
focal therapy. Both patients were alive with a completely
regressed tumor at the last follow-up of 50.5 months. The
third patient with stage 0 disease (unilateral group D) at
presentation was enucleated after the tumor showed a
poor response to chemoreduction and was free of disease
at a follow-up of 16.5 months

Twelve of 17 patients with stage I disease and high-risk
histopathology were treated with 6 cycles of adjuvant che-
motherapy. Amongst these 12 patients, 1 with post-lam-
inar optic nerve invasion developed orbital relapse at 15
months of follow-up while the rest were free of disease at
last follow-up. Four patients with stage I disease had bi-
lateral retinoblastoma, with group A retinoblastoma in
the other eye of 1 case, and group B retinoblastoma in the
other eye of 3 cases; the better eye was salvaged in all 4
cases using chemoreduction and focal treatment. Overall,
22/23 patients with stage I retinoblastomas were alive and
free of disease at a median follow-up of 37.5 months
(mean 41.3, range 6-120). Both patients with stage II ret-
inoblastoma were treated with 12 cycles of adjuvant che-
motherapy and external beam radiotherapy, and were
disease free at a follow-up of 82.5 and 14 months, respec-
tively.

Ten patients presented with stage III retinoblastoma
(stage ITIa: 6; stage I1Ib: 4); 4 of these were lost to follow-
up before treatment could be initiated or after partial
therapy. Amongst the 6 patients who completed treat-
ment, 4 were enucleated (1 upfront and 3 post-chemo-
therapy) and 1 was exenterated upfront. One patient
was enucleated outside our center for a diagnosis of
Coats’ disease following which he developed ipsilateral
preauricular lymph node enlargement and was referred
to our center. All 6 cases received adjuvant chemother-
apy and 4/6 patients received adjuvant radiotherapy.
Three out of 6 patients were disease free at a follow-up
of 30.5, 21, and 96 months, respectively, while 3 cases
had disease progression at 9, 12, and 45 months in the
orbit, central nervous system, and lymph nodes, respec-
tively.

Eight out of 10 patients with stage IV disease refused
treatment. Of the 2 patients who took treatment, 1 showed
complete tumor regression after 8 cycles of adjuvant che-
motherapy and radiotherapy, while in the other patient
the disease progressed at 7 months of follow-up.

Overall, 36/48 (75%) patients completed treat-
ment, while 12 (4 stage III and 8 stage IV) were lost to
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Table 3. Literature review of retinoblastoma presenting at an older age

Study

Shields et al. [4]

Karcioglu et al. [5]

de Aguirre Neto et al. [6]

Current study

n (%)

34 (8.5)
26 active; 8 inactive

18 (5.3)

16 (3.5)

48 (7.8)

Inclusion criteria for age

Rb patients >5 years
at diagnosis

Rb patients >5 years
at diagnosis

Rb patients >5 years
at diagnosis

Rb patients >6 years
at diagnosis

Median age 8.1 years 6.4 years 73.7 months 7 years
(range) (5.1-18) (5-12) (65-144) (6-31)
Laterality 100% unilateral 4 (22%) bilateral 1 (6.3%) bilateral 7 (14.6%) bilateral
Misdiagnosis, # (%) 7(27) 3(17) 5(31.20) 14 (29)
First symptom White reflex (35%) White reflex (39%) White reflex (50%) White reflex (39.5%)
Decreased vision (35%) Decreased vision (33%) Decreased vision (35.4%)

Family history None None None None
Median lag time NA NA 12 months 9 months
Stage, n (%)

Introcular 26 (100) 17 (94) 11 (55) 26 (54)

Extraocular - 1(6) 5 (45) 12 (25)

Metastatic - - - 10 (21)
Histopathology ON invasion 3 HRF 2

Anterior chamber invasion - 3 - 3

Iris invasion - - - 3

Ciliary body invasion - - - 1

Massive choroidal invasion - - - 5

Post-laminar ON invasion - 8 - 6

Scleral invasion - - - 3

ON cut end invasion - - 2

Extrascleral invasion

Treatment

EBRT: 2
Enucleation: 24
Adjuvant trt: 5

Enucleation:14 eyes
Others: 8 eyes

Conservative trt: 1
Enucleation: 15 eyes
Adjuvant trt: 7

Conservative trt: 2
Enucleation: 32
Exenteration: 3
Adjuvant trt: 18

Mortality, %

15

5.5

6.2

12 (4/34 in stage 0-3)

Median follow-up

5 years

48.6 months

98.5 months

31.5 months

Rb, retinoblastoma; ON, optic nerve; EBRT, external beam radiotherapy; HRF, histopathologic high risk features; trt, treatment; AND, alive and

disease free.

follow-up. The median follow-up in these 36 patients
was 31.5 months (mean 39.6; range 6-120). Eighty-six
percent (31/36) of the patients were alive and healthy
at the last follow-up, while 14% (5/36) had disease
progression. Three of the 5 patients who had disease
progression died of disease, while 2 were lost to fol-
low-up (Table 2).
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Discussion

Most studies on older age retinoblastoma included
children diagnosed at an age of 5 years or more (Table 3).
These studies reported that 3.5-8.5% of all newly diag-
nosed cases of retinoblastoma present in older children
[4-9]. In the current study, 48/610 (7.8%) patients were
diagnosed at an age of 6 years or more. A fraction of reti-
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noblastoma cases presenting at an older age (>5 years)
may actually be cases with a delayed diagnosis. Such cases
may distort the true clinical picture and outcome of reti-
noblastoma presenting at older age. In order to minimize
this misrepresentation in the current study, we analyzed
cases of retinoblastoma that were diagnosed at an age of 6
years or more. In the current study, only 2/48 (7.25%) pa-
tients manifested their first symptom at an age <5 years
(3.5 and 4.5, respectively), and thus presented at an older
age due to a delayed diagnosis. Both cases presented with
locally advanced disease (stage 3). Previous studies have
shown that socioeconomic constraints typical to a devel-
oping economy play a major role in prolonging the lag
time in retinoblastoma. These include poor education,
lack of awareness both in parents and caretakers, and a
difficult access to the health care system [10, 11].

Retinoblastoma presenting at an older age is likely to
be misdiagnosed firstly due to a low index of suspicion for
retinoblastoma in this age group, and secondly due to a
higher frequency of atypical clinical findings like hyphe-
ma, pseudohypopyon, vitreous hemorrhage, staphyloma,
neovascularization of the iris, cataract, glaucoma, and
phthisis that are otherwise extremely uncommon in reti-
noblastoma [5, 12, 13]. In the current study, 22/48 (46%)
had atypical symptoms at presentation compared to 3.3%
in a previous study from our center [10]. Karcioglu et al.
[5] reported a similar frequency (47%) of atypical clinical
features in their study on older age retinoblastoma.

In our study, 14/48 (29%) cases were misdiagnosed
initially and 8 out of these 14 cases had undergone some
prior intervention. The most common misdiagnosis was
endophthalmitis followed by Coats’ disease. One patient
with presumed Coats’ disease was enucleated for a painful
blind eye following which the patient developed enlarge-
ment of ipsilateral preauricular lymph node and was re-
ferred to our center as a case of suspected lymphoma. An-
other patient, who underwent PPV for presumed post-
traumatic retinal detachment, later presented to our
center with proptosis and ipsilateral preauricular lymph
node enlargement. Previous studies have reported misdi-
agnosis in 17-31% of retinoblastoma cases presenting at
older age. In the series by Shields et al. [4], vitreous in-
flammation/hemorrhage was the most common (6/26)
misdiagnosis and almost all of those (5/6) cases under-
went PPV before a diagnosis of retinoblastoma was made.
Therefore, PPV should be performed with extreme cau-
tion in children who present with vitreous inflammation/
hemorrhage of unknown cause and retinoblastoma
should be ruled out in such cases. The absence of pain,
conjunctival hyperemia, synechiae, and cataract are some

Retinoblastoma in Older Children

of the signs that should alert the clinician regarding the
possibility of retinoblastoma [14].

Initial misdiagnosis in older age retinoblastoma may
result in a delayed referral and consequent advanced dis-
ease at presentation [15]. In the current study the median
lag time was 9 months, which is longer than the lag time
(7 months) previously reported from our center for reti-
noblastoma in general [7]. This may explain the greater
frequency of locally advanced and/or metastatic disease
observed in the current study (46%) as compared to that
reported earlier (40%) from our center [7].

Sixty-seven percent (14/21) of eyes that were primar-
ily enucleated for presumed intraocular disease had his-
topathological HRF for metastasis. A previous study from
our country and unpublished data from our center show
that 54 and 38% of eyes enucleated for retinoblastoma
had histopathological HRF, respectively [16]. Therefore,
it appears that older age retinoblastoma cases are more
likely to have HRF. Retrolaminar optic nerve invasion
was the most common HRF noted in the current study.
Previous studies have also reported optic nerve invasion
as the most common high-risk histopathology feature in
older-age patients [4, 5].

To conclude, this is the largest study of patients with
retinoblastoma presenting at an older age and it shows
that 7.8% of retinoblastoma patients are older than 6
years at presentation. Since one third of them were mis-
diagnosed, the treating clinician must maintain a high in-
dex of suspicion for retinoblastoma in older children in
order to avoid misdiagnosis, inadvertent surgery, and
mortality from this disease entity.
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