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neuroophthalmic symptoms Introduction

Childhood malignancies may present with nonspecific and
overlapping clinical features, making it difficult to differen-
tiate them from each other clinically. They often puzzle
clinicians and pose interesting diagnostic challenges.1–7

We describe two unique neuroophthalmological presenta-
tions of common childhood malignancies in this report.

Case 1

A 6-year-old boy presented with a 2-week history of head-
ache and painless, progressive binocular vision loss. There
was a preceding history of intermittent fever for 2 months,
nocturnal bone pains, and recent-onset anemia, requiring a
transfusion. He had severe bilateral visual impairment at
presentation,with only the perception of light present. There
was no obvious proptosis or raccoon eye. Fundoscopy
revealed bilateral blurring of disk margins without optic

atrophy. Severe pallor, generalized bony tenderness, and
hepatomegaly were present on examination. Sutural dia-
stasis was noted at sagittal and coronal sutures. The constel-
lation of clinical presentation and the examination findings
raised suspicion of acute leukemia or metastatic
neuroblastoma.

Skull radiograph revealed remarkable sutural diastasis
(►Fig. 1A). A contrast-enhanced magnetic resonance imag-
ing (CE-MRI) of the brain and orbit unveiled multiple intra-
cranial, extradural collections over bilateral frontoparietal
and occipital areas (►Fig. 1B). Soft-tissue depositions over
the orbital apices causing bilateral optic nerve compression
were also evident, explaining thebinocular blindness. A bone
marrow (BM) aspiration and bilateral trephine demonstrat-
ed clusters of small, round, blue tumor cells (►Fig. 1C), with
immunohistochemistry indicating a positivity for neuron-
specific enolase, CD 56, and CD 81 (►Fig. 1D), confirming the
presence of metastatic neuroblastoma in the BM. Computed
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Abstract Common pediatric malignancies often surprise clinicians with unusual presentations.
In this narrative, we report two patients with common childhood cancer having unique
neuroophthalmic characteristics. In the first case, we have a child with a common
childhood solid tumor presenting with blindness without proptosis, while the second
case is of a child with a common hematological malignancy presenting with unilateral
proptosis without visual impairment. The report highlights that common childhood
cancers may present with neuroophthalmic symptoms on rare occasions, creating a
diagnostic conundrum.
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tomography and a DOTATATE positron emission tomography
scan were done for staging, showing a left suprarenal mass
(size: 15�12mm), with extensive metastasis to bones, BM,
and cranial meninges over fronto–parieto–occipital regions.
Treatment for high-risk neuroblastoma was initiated with
the rapid COJEC protocol.8,9 There was an improvement in
the systemic symptoms. However, the vision loss did not
recover. A reassessment was performed after eight cycles of
induction chemotherapy, demonstrating extensive BM dis-
ease. After a detailed discussionwith the family, a decision to
proceed with palliative care was taken.

Case 2

A 3-year-old boy presented with proptosis involving the left
eye for 1monthwithout pain, visual impairment, or systemic
symptoms. Physical examination was unremarkable, except
for nonaxial proptosis with esotropia and periocular fullness
in the left eye (►Fig. 2A). A CE-MRI of the brain and orbit was
performed and demonstrated a homogeneously enhancing
soft tissue mass involving the basisphenoid with extension

into the left orbit (►Fig. 2B). Dura-based, multifocal, nodular,
enhancing soft-tissue deposits along the left frontoparietal
convexity were also apparent. Clinicoradiological possibili-
ties of metastatic neuroblastoma and parameningeal
rhabdomyosarcoma were considered. Abdominal ultraso-
nography and chest radiograph were normal. The tumor
was at a difficult site to access for a biopsy. While a complete
blood count was normal at the baseline, a repeat evaluation
after 7 days revealed evolving cytopenias with a hemoglobin
of 95 g/L, total leukocyte count of 4.17�109 /L, differential
leukocyte count of polymorphs: 23%, lymphocytes: 60%,
monocytes: 16%, and a platelet count of 165�109 /L. Subse-
quent BM aspiration revealed findings consistent with acute
leukemia (►Fig. 2C). Flow cytometry confirmed the presence
of T cell acute lymphoblastic leukemia (ALL). Cerebrospinal
fluid was paucicellular (three cells/µL), and cytospin did not
detect leukemic infiltration. However, the child was consid-
ered “central nervous system (CNS)-positive” due to the MRI
findings suggestive of leptomeningeal carcinomatosis. In-
duction chemotherapy was initiated for high-risk T cell
ALL as per the Indian Childhood Collaborative Leukaemia

Fig. 1 (A) Antero-posterior view of the skull radiograph showing remarkable sutural diastasis (white arrow), (B) axial section of T1-weighted MRI
of the brain illustrating extradural soft tissue deposits along bilateral parieto-occipital regions (white dotted arrows), (C) bone marrow aspirate
smear showing infiltration by blastoid atypical cells, and (D) immunohistochemistry demonstrating positivity for neuronspecific enolase
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Group protocol.10 The proptosis resolved 2 weeks into treat-
ment. Reassessment by BM, MRI brain, and 18-fluorodeox-
yglucose-positron emission tomography confirmed
remission at the end of consolidation. The child will subse-
quently receive CNS radiotherapy as a part of the treatment
protocol.

Discussion

Childhood cancers can have protean presentations. Extracra-
nial malignancies may infiltrate the brain or the orbit and
may be the initial manifestation of the disease.11–16 The
unique presenting features of the cases in the current report
are binocular painless visual loss in the absence of proptosis
or raccoon’s eye in a child with metastatic neuroblastoma,
unilateral proptosis being the sole manifestation of T cell ALL
in a young boy.

While malignancy was correctly suspected in both cases,
the initial possibilities that were considered were different
from the final diagnosis. Tissue diagnosis was rendered
difficult due to the CNS location of the mass lesions, with
BM aspiration and trephine clinching the diagnosis.

Orbital involvement is frequent in patients with meta-
static neuroblastoma; raccoon’s eye and proptosis are well-

recognized manifestations. However, a presentation with
visual loss without proptosis, as seen in case 2, is a
rarity. ►Table 1 summarizes the limited reports of orbital
metastasis of neuroblastoma presenting with blindness
without proptosis.11–13,17,18 Treatmentmodalities to salvage
vision have included steroids, decompressive surgery, and
initiation of chemotherapy to treat the primary disease. The
vision remained compromised in the majority of the
reported cases, and the role of either steroids or surgery in
salvaging the vision is not clear. Orbital metastasis of neuro-
blastoma confers a poor outcome, partially explained by a
higher association with MYCN amplification.19–21

Proptosis due to orbital involvement by ALL is not consid-
ered a CNS-positive disease. A summary of selected reports of
childhood ALL with proptosis is presented in ►Table 2.22–26

Notably, three of six cases, including the current one, had
associated intracranial or optic nerve involvement, translating
to CNS positivity. Proptosis may be the presenting manifesta-
tionofprecursorB- or T-lineageALL affecting infants, children,
or adolescents. Orbital infiltration ismore frequently unilater-
al, with bilateral involvement being quite uncommon. Visual
impairment has been reported infrequently with proptosis.
The oncological outcomeof these patients does not differ from
the patients who do not have orbital involvement.22–26

Fig. 2 (A) Proptosis of the left eye, (B) sagittal section of T1-weighted CE-MRI of brain illustrating enhancing sheet of soft tissue at the
basisphenoid with extension to the orbit (black arrow), (C) bone marrow aspirate smear showing blasts (May–Grunwald–Giemsa stain; 1,000x),
(D) the blast cells were MPO negative (myeloperoxidase stain; 1,000x). CE-MRI, contrast-enhanced magnetic resonance imaging.

Indian Journal of Medical and Paediatric Oncology Vol. 44 No. 3/2023 © 2023. The Author(s).

Childhood Cancer Presenting with Cytopenia and Neuroophthalmic Symptoms Roy et al.362



Ta
b
le

1
Se

le
ct
ed

re
po

rt
s
of

pa
ti
en

ts
w
it
h
ne

ur
ob

la
st
om

a
pr
es
en

ti
ng

w
it
h
bl
in
d
ne

ss
w
it
ho

ut
pr
o
pt
os

is

S
N
o.

A
u
th
o
r,
ye

ar
of

pu
b
lic

a-
ti
o
n,

co
un

tr
y

N
um

b
er

of p
at
ie
n
ts

A
g
e

D
u
ra
ti
o
n
of

b
lin

dn
es
s;

vi
-

su
al

ac
u
it
y
at

di
ag

no
si
s

Si
te

of
op

ti
c
ne

rv
e
co

m
-

pr
es
si
o
n
by

m
et
as
ta
ti
c
tu
m
or

Tr
ea

tm
en

t
V
is
u
al

ou
tc
o
m
e;

fi
n
al

ac
u
it
y

O
n
co

lo
g
ic

ou
tc
o
m
e

1.
Ro

y
et

al
17
,
20

21
,
In
di
a

1
3
y

an
d
9
m
o

2
w
k;

pe
rc
ep

ti
o
n
of

lig
ht

on
ly

O
pt
ic

ca
na

l;
bi
la
te
ra
l

H
ig
h-
d
os

e
de

xa
m
et
ha

so
ne

,
ra
pi
d
C
O
JE
C
ch

em
ot
he

ra
py

N
o
im

pr
ov

em
en

t
O
n
th
er
ap

y

2.
Si
va

ku
m
ar

et
al

18
,
20

06
,

U
SA

1
4
y

2
w
k;

20
/2
00

O
pt
ic

ca
na

l;
bi
la
te
ra
l

N
ot

in
cl
ud

ed
N
ot

in
cl
ud

ed
N
ot

in
cl
u
de

d

3.
M
cG

ir
t
et

al
11
,
20

05
,
U
SA

1
33

m
o

4
d;

no
pe

rc
ep

ti
o
n
of

lig
ht

O
pt
ic

fo
ra
m
en

;
bi
la
te
ra
l

H
ig
h-
d
os

e
m
et
hy

lp
re
dn

is
ol
on

e,
de

co
m
pr
es
si
ve

su
rg
er
y

Pa
rt
ia
li
m
p
ro
ve

m
en

t;
fi
ng

er
co

un
ti
ng

,r
ec

og
ni
zi
ng

fa
ce

s
an

d
pr
in
te
d
bo

ok
ch

ar
ac

te
rs

N
ot

in
cl
u
de

d

4.
La
u
et

al
12
,
20

04
,
U
SA

1
2
y

Se
ve

ra
ld

ay
s;
no

pe
rc
ep

ti
o
n

of
lig

ht
In
tr
ac
ra
ni
al

co
ur
se
;

bi
la
te
ra
l

H
ig
h-
d
os

e
st
er
oi
d

Pa
rt
ia
li
m
p
ro
ve

m
en

t;
ri
gh

t
ey

e-
20

/4
00

,
le
ft

ey
e-
ha

nd
m
ov

em
en

ts

In
cl
in
ic
al

re
m
is
si
o
n

5.
V
ar
m
a
et

al
13
,2

00
3,

U
ni
te
d

K
in
gd

om
1

2.
5
y

3
w
k;

ha
nd

m
ov

em
en

t
pe

rc
ei
ve

d
O
rb
it
al

ap
ic
es
;
bi
la
te
ra
l

Pu
ls
e
m
et
hy

lp
re
dn

is
ol
on

e
R
ig
ht

ey
e-
pa

rt
ia
li
m
pr
ov

em
en

t;
6/
60

,
le
ft

ey
e-
no

im
pr
ov

em
en

t
N
ot

in
cl
u
de

d

6.
C
u
rr
en

t
re
po

rt
1

6
y

2
w
k;

no
pe

rc
ep

ti
o
n
of

lig
ht

O
rb
it
al

ap
ic
es
;
bi
la
te
ra
l

R
ap

id
C
O
JE
C
ch

em
ot
he

ra
py

N
o
im

pr
ov

em
en

t
Re

fr
ac

to
ry

di
se
as
e

Ta
b
le

2
Se

le
ct
ed

re
po

rt
s
of

ch
ild

ho
o
d
ac

ut
e
ly
m
ph

ob
la
st
ic

le
uk

em
ia

pr
es
en

ti
ng

w
it
h
pr
o
pt
os

is

S
N
o
.

A
u
th
or
,
ye

ar
of

p
ub

lic
at
io
n,

C
o
un

tr
y

N
u
m
be

r
of

th
e

pa
ti
en

t(
s)

A
g
e

O
ph

th
al
m
ic

fe
at
u
re
s

Ra
di
ol
og

y
O
nc

ol
og

ic
d
ia
gn

os
is

M
o
de

of
di
ag

no
si
s

O
u
tc
o
m
e

1.
W
an

g
et

al
22
,
20

20
,
C
h
in
a

1
4
y

U
ni
la
te
ra
lp

ro
pt
os

is
O
rb
it
al

ex
tr
ac
on

al
m
as
s

H
yp

od
ip
lo
id

B-
ce
ll
A
LL

Bo
ne

m
ar
ro
w

st
ud

y
W
el
lo

n
th
er
ap

y

2.
Sa

th
it
sa
m
it
p
ho

ng
et

al
23
,
20

19
,

Th
ai
la
nd

1
3
y

U
ni
la
te
ra
lp

ro
pt
os

is
O
rb
it
al

m
as
s
w
it
h
in
tr
ac
ra
ni
al

ex
te
ns
io
n

B-
ce
ll
A
LL

Bo
ne

m
ar
ro
w

st
ud

y
In

re
m
is
si
o
n;

on
th
er
ap

y

3.
Si
va

p
er
um

al
et

al
24
,
20

18
,
In
di
a

1
5
y

Bi
la
te
ra
lp

ro
pt
os
is

N
ot

in
cl
u
de

d
B-
ce
ll
A
LL

Bo
ne

m
ar
ro
w

st
ud

y
In

re
m
is
si
o
n;

on
th
er
ap

y

4.
Ra

m
am

oo
rt
hy

et
al
25
,
20

16
,
In
di
a

1
4
y

U
ni
la
te
ra
lp

ro
pt
os

is
Re

tr
ob

ul
ba

r
m
as
s
w
it
h
in
tr
ac
ra
ni
al

ex
te
ns
io
n

B-
ce
ll
A
LL

Bi
o
ps
y
fr
om

th
e
or
b
it
al

m
as
s
an

d
bo

ne
m
ar
ro
w

st
ud

y

W
el
lo

n
th
er
ap

y

5.
Th

ak
ke

r
et

al
26
,
20

06
,
In
di
a

1
8
m
o

R
ig
ht

ey
e
te
ar
in
g,

lid
sw

el
lin

g,
pr
op

to
si
s

La
rg
e,

ho
m
og

en
eo

us
or
bi
ta
lm

as
s

ca
us
in
g
ax
ia
ld

is
pl
ac
em

en
t
of

th
e

gl
ob

e
an

d
ex

pa
ns
io
n
of

th
e
or
bi
t

B-
ce
ll
A
LL

Bo
ne

m
ar
ro
w

st
ud

y
A
liv
e
an

d
w
el
l1

4
m
o

po
st
tr
ea

tm
en

t

6.
C
ur
re
nt

re
p
or
t

1
3
y

U
ni
la
te
ra
lp

ro
pt
os

is
M
as
s
ov

er
ba

si
sp
he

no
id

w
it
h

ex
te
ns
io
n
in
to

th
e
le
ft

or
bi
t

T-
ce

ll
A
LL

Bo
ne

m
ar
ro
w

st
ud

y
D
o
in
g
w
el
lo

n
th
er
ap

y

Indian Journal of Medical and Paediatric Oncology Vol. 44 No. 3/2023 © 2023. The Author(s).

Childhood Cancer Presenting with Cytopenia and Neuroophthalmic Symptoms Roy et al. 363



Conclusion

Common childhoodmalignancies maymanifest withmyriad
neuroophthalmic manifestations, and a high index of suspi-
cion is required to reach the correct diagnosis.
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