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Background: Tumours	of	the	eye	and	adnexa	demonstrate	great	histologic	variety	
and	 constitute	 a	 serious	 threat	 to	 vision	 especially	 in	 children.	Aims: The study 
aims to review the epidemiologic and pathologic characteristics of tumours of the 
eye	and	ocular	adnexa	 in	 the	paediatric	age	group	(0‑14	years).	Methods: All the 
cases	entered	into	the	departmental	records	as	tumours	of	the	eye	and	ocular	adnexa	
over	 a	 10‑year	 period	 in	 the	 age	 group	 0‑14	 years	 were	 extracted.	 The	 patients’	
request	 cards	with	 all	 relevant	Haematoxylin	&	Eosin	 (H	&	E)–stained	 histology	
slides	 were	 retrieved.	All	 the	 slides	 were	 reviewed	 and	 the	 cases	 were	 classified	
in	 accordance	 with	 the	 4th	 edition	 of	 the	WHO	Classification	 of	 Tumours	 of	 the	
Eye	 (2018).	The	 collected	 data	were	 subjected	 to	 descriptive	 statistical	 tabulation	
and	analysis.	Results: A	total	of	104	tumours	of	 the	eye	and	ocular	adnexae	were	
diagnosed	 in	 the	paediatric	age	group,	accounting	for	40.5%	of	all	eye	and	ocular	
adnexal	 tumours	 diagnosed	 over	 the	 study	 period.	 The	male	 to	 female	 ratio	 was	
1.7:1	 and	 malignant	 tumours	 greatly	 outnumbered	 benign	 tumours	 by	 a	 ratio	 of	
5.5:1.	Majority	 (76%)	 of	 the	 tumours	 occurred	 in	 the	 retina	 with	 retinoblastoma	
representing	 all	 the	 tumours	 diagnosed	 in	 this	 location.	 Rhabdomyosarcoma	 was	
the	most	common	paediatric	orbital	tumour	accounting	for	over	half	(53.8%)	of	all	
tumours	 in	 the	 orbit.	 Tumours	 of	 the	 conjunctiva	 and	 the	 eyelid	 were	 infrequent	
with	 benign	 soft	 tissue	 tumours	 (vascular,	 neural	 and	 lipomatous	 tumours)	 being	
the	major	 tumours	 at	 these	 sites.	Conclusion: Retinoblastoma is the single most 
common	tumour	in	this	age	group.
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with	 proper	 cognisance	 of	 these	 peculiarities.	 This	
maxim	is	equally	true	for	tumours	of	the	eye	and	ocular	
adnexa	 in	 the	paediatric	 age	group.	The	 tumours	 in	 this	
age group are not necessarily miniaturised versions 
of adult tumours; certain tumours of this region are 
quite	 particular	 to	 the	 paediatric	 age	 with	 few,	 if	 any,	
occurrences	in	adults.

Tumours of or around the eye are of enormous social 
importance since they constitute a serious threat to vision 
particularly in children where it presents enormous 

Introduction

T he heterogeneity of tumours of the eye and ocular 
adnexa	 have	 been	 well	 documented;	 their	 great	

variety being attributable to the fact that the eye and 
its	 adnexae	 are	 embryologically	 derived	 from	 all	 three	
foetal	 germ	 cell	 layers:	 the	 endoderm,	 mesoderm	 and	
ectoderm.[1,2] To add to this intrinsic variety, malignant 
tumours from contiguous anatomic sites such as the 
nasal cavity and paranasal sinuses, parotid glands, and 
adjoining skin of the forehead and eyelids may also 
infiltrate	the	orbital	space.[3]

To	 emphasize	 the	 uniqueness	 of	 diseases	 of	 children,	 it	
is often stated in medical literature that ‘children are not 
little	 adults!’	 They	 have	 unique	 sets	 of	 characteristics	
that	demand	 that	 the	diseases	affecting	 them	be	handled	
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implications	 for	 their	development.[2] The loss of an eye 
is particularly devastating in the young and can result 
in	 diverse	 psychosocial	 reactions	 in	 the	 child.[4,5] These 
reactions range from simple embarrassment to bullying 
and	 taunting	 from	 schoolmates	 or	 even	 depression.	
The	 use	 of	 an	 artificial	 eye	 also	 has	 psychological	 and	
economic	 implications	 for	 the	 child.[4]	A previous study 
in Nigeria revealed that ocular tumours are the third 
most common cause of unilateral blindness in childhood 
behind	 ocular	 trauma	 and	 cataracts.	 The	 study	 also	
revealed that together with ocular trauma and infections, 
it constituted a major cause of severe visual impairment 
and	 blindness.[6]	 Various	 studies	 all	 over	 the	 world	
have	 identified	 orbito‑ocular	 tumours	 as	 one	 of	 the	
commonest indications for surgical eye removal leading 
to monocular blindness, being second only to ocular 
trauma or third behind both trauma and infections in this 
regard.[5,7–9]

Worldwide,	 the	 age	 distribution	 of	 ocular	 tumours,	 is	
believed to be bimodal with peaks occurring during 
early	 childhood	 and	 adulthood.	The	first	 peak	 is	 largely	
due to retinoblastoma whereas uveal melanoma and 
conjunctival	 squamous	 cell	 carcinoma	 largely	 account	
for the second peak in Caucasians and black Africans 
respectively.[10,11]

There are varying reports on the prevalence of tumours 
of	 the	 eye	 and	 its	 adnexa	 in	 children	 and	 this	 is	 further	
complicated by the fact that most case series generally 
lack information on age distribution as they are usually 
more concerned with the percentage distribution of the 
specific	 histologic	 types	 of	 eye	 and	 orbital	 tumours.[12] 
However,	 benign	 eye	 and	 adnexal	 tumours	 in	 Nigeria	
have been reported to be commoner in adults as 
compared to children as demonstrated by studies from 
Kano,[13]	and	Benin.[14] Malignant tumours of the eye and 
adnexa,	on	the	other	hand,	are	particularly	more	frequent	
in children where most of these are retinoblastomas 
especially	in	the	age	range	0‑5	years.[2,15‑17]

Retinoblastoma has been well documented to be the 
most common malignant ocular tumour of childhood 
as	 exemplified	 by	 various	 studies	 from	 Nigeria,[2,16,18‑20] 
Africa,[21,22] Asia,[23‑25] and parts of Europe and 
North	America.[26] In fact, some authors have described 
retinoblastoma	 as	 affecting	 all	 racial	 groups	 without	
sex	 predilection.[27] Analysis of a multicentre data 
from the Netherlands, Japan and United States reveal 
that retinoblastoma incidence had not changed in 
the	 10‑20	 years	 preceding	 the	 time	 of	 the	 study.[27]	
The objective of this study is to review the histologic 
spectrum	 of	 tumours	 of	 the	 eye	 and	 ocular	 adnexa	 in	
the paediatric age group as obtained in a referral tertiary 
health	centre	in	Northern	Nigeria.

Methods
This retrospective study was carried out in the 
Department of Pathology, Ahmadu Bello University 
Teaching	 Hospital	 (ABUTH),	 Zaria.	 All	 specimens	 of	
the	 eye	 and	 ocular	 adnexa	 submitted	 to	 the	 department	
from	 patients	 aged	 0‑14	 years	 from	 January	 2005	
to	 December	 2014	 were	 included	 in	 this	 study.	 The	
patients’	 request	 cards	 with	 all	 relevant	 Haematoxylin	
&	 Eosin	 (H	 &	 E)–stained	 histology	 slides	 were	
retrieved.	 Fresh	 sections	 were	made	 from	 stored	 tissue	
blocks	 in	 the	 event	 of	 missing	 or	 broken	 slides.	 All	
the	 slides	 were	 reviewed	 and	 the	 cases	 were	 classified	
in	 accordance	 with	 the	 4th	 edition	 of	 the	 WHO	
Classification	 of	 Tumours	 of	 the	 Eye	 (2018).[28] The 
collected data were subjected to descriptive statistical 
tabulation	 and	 analysis.	 Ethical	 clearance	 for	 the	 study	
was	 obtained	 from	 the	 Ethics	 and	 Scientific	 committee	
of	ABUTH,	Zaria.

Results
A	total	of	104	 tumours	were	diagnosed	 in	 the	paediatric	
age	group,	accounting	for	40.5%	of	 the	 total	 tumours	of	
the	 eye	 and	 ocular	 adnexa	 over	 the	 study	 period.	There	
were	 64	 males	 and	 40	 females	 with	 a	 male	 to	 female	
ratio	 of	 1.6:1.	 Malignant	 tumours	 greatly	 outnumbered	
benign	tumours	with	a	ratio	of	5.5:1.

About	 three	 quarters	 (76%)	 of	 the	 tumours	 occurred	 in	
the	 retina	 with	 retinoblastoma	 representing	 all	 the	 79	
tumours diagnosed in this anatomic site as shown in 
Table	1.	The	average	age	of	occurrence	of	retinoblastoma	
was	 3.4	 years	 (age	 range:	 3	 months	 to	 8	 years).	 There	
was a male preponderance with a male-female ratio of 
1.7:1.	About	 53%	of	 retinoblastomas	 in	 this	 study	were	
poorly	differentiated,	while	14%	were	well	differentiated.	
One case showed complete coagulative tumour necrosis 
and	 dystrophic	 calcification	 with	 only	 fossilised	 ghosts	

Figure 1:	 Retinoblastoma	 with	 flexner‑Wintersteiner	 rossettes	
[H	&	E;	x100]
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of	 tumour	 cells	 noted.	 Figure	 1	 shows	 a	micrograph	 of	
a	well	differentiated	retinoblastoma.	About	a	third	(34%)	
of	 the	 tumours	 had	 extraocular	 extension	 while	 optic	
nerve	 involvement	 was	 noted	 in	 20	 (25.3%)	 of	 the	
tumours.

The second most common site of occurrence of tumours 
was	 the	 orbit,	 accounting	 for	 12.5%	 of	 all	 cases.	
Rhadomyosarcoma was the most common paediatric 
orbital	 tumour	 accounting	 for	 over	 half	 (53.8%)	 of	 all	
tumours	 in	 the	 orbit	 and	 6.7%	 of	 all	 tumours	 in	 the	
study.	 The	 mean	 age	 of	 occurrence	 was	 9	 years	 (age	
range:	 6‑13	 years)	 with	 male‑female	 ratio	 of	 1.3:1.	
Majority	 (71.4%)	 of	 the	 rhabdomyosarcomas	 were	 of	
the embryonal type, with the remainder being alveolar 
rhabdomyosarcoma.	 The	 remaining	 orbital	 tumours	 in	
this	 age	 group	 were	 inflammatory	 pseudotumours	 and	

a	 single	 case	 of	 alveolar	 soft	 part	 sarcoma.	 Curiously	
there was no single case of orbital Burkitt lymphoma 
diagnosed	during	the	period	of	the	study.

Tumours of the conjunctiva and the eyelids were 
relatively	 infrequent	 in	 the	 paediatric	 age	 group	 with	
a	 combined	 frequency	 of	 11.4%	 of	 all	 paediatric	 eye	
and	 ocular	 adnexal	 tumours	 in	 this	 study.	 Benign	 soft	
tissue	 tumours	 (vascular,	 nerve	 sheath	 and	 lipomatous	
tumours) were the major tumours at these sites; however 
a single case of malignant peripheral nerve sheath 
tumour of the conjunctiva which represents the only 
malignancy of the conjunctiva in children in this study 
was	 noted.	No	 single	 epithelial	 neoplasm	was	 observed	
in	 the	 conjunctiva	 and	 eyelids	 in	 this	 age	 group.	 The	
remaining tumours occurred in the optic nerve and uvea 
and	included	2	cases	of	optic	nerve	glioma	and	a	case	of	
cellular	 blue	 naevus	 of	 the	 uvea.	 Figures	 2	 and	 3	 show	
micrographs of optic nerve pilocytic astrocytoma and 
cellular	blue	naevus	of	the	uvea	respectively.

Discussion
This study reveals that, in general, tumours of the eye 
and	ocular	adnexa	 in	 the	paediatric	age	group	are	about	
5	 times	more	 likely	 to	 be	malignant	 than	 benign.	There	
is no doubt that this preponderance of malignant tumours 
over	 benign	 tumours	 reflects	 the	 overwhelmingly	 high	
numbers	 of	 cases	 of	 retinoblastoma	 in	 this	 age	 group.	
An interesting observation in this study was the fact that 
no single case of Burkitt lymphoma was diagnosed in 
the	 orbit.	 This	 is	 in	 sharp	 contrast	 to	 some	 very	 early	
studies in the country where Burkitt lymphoma even 
constituted	 the	 most	 frequently	 diagnosed	 neoplasm	
of	 the	 eye	 and	 ocular	 adnexa.[29‑31] Similarly, an earlier 
study by Mohammed et al.	 in	 Zaria	 revealed	 that	
Burkitt	 lymphoma	was	 the	 3rd commonest orbito-ocular 
malignancy	 after	 Retinoblastoma	 and	 squamous	 cell	

Table 1: Relative frequencies of eye and ocular adnexal 
tumours at various anatomic sites in the paediatric age 

group (0-14 years)
Tumour 0-4 5-9 10-14 Total (%)
Retina

Retinoblastoma 66 13 - 79	(76.0)
Orbit

Rhabdomyosarcoma - 5 2 7	(6.7)
Inflammatory	pseudotumour	 - 3 2 5	(4.8)
Alveolar soft part sarcoma 1 - - 1	(1.0)

Eyelid
Neurofibroma	 - - 3 3	(2.8)
Capillary haemangioma 2 - 1 3	(2.8)

Conjunctiva
MPNST 1 - - 1	(1.0)
Capillary haemangioma - - 1 1	(1.0)
Fibrolipoma - - 1 1	(1.0)

Optic Nerve
Optic glioma - - 2 2	(1.9)

Uvea
Cellular Blue naevus - 1 - 1	(1.0)

Total 70 20 12 104	(100.0)

Figure 3: Pilocytic astrocytoma of the optic nerve showing numerous 
Rosenthal	fibres.	[H	&	E;	x200]

Figure 2: Cellular blue naevus of the uvea showing a heavily pigmented 
tumour	 (left)	 and	 the	 same	 tumour	 following	bleaching	of	pigmented	
tumour	with	hydrochloric	acid	(right)
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carcinoma	over	 a	10‑year	 review	period	 (1993‑2002).[15] 
It is also worth noting that most recent studies in the 
country also revealed a paucity of Burkitt lymphoma 
in	 this	 anatomical	 site.[18,20] This trend of an apparently 
decreasing	frequency	of	occurrence	of	Burkitt	lymphoma	
in	 the	 eye	 and	 ocular	 adnexa	 would	 require	 more	
in-depth investigation/studies to elucidate the reasons 
for	 this.	 In	 fact,	Akang	 in	a	clinicopathological	 study	of	
childhood cancers in Ibadan, noted a dramatic upsurge 
in	 the	 relative	 frequencies	 of	 retinoblastoma,	 leukaemia	
and intracranial tumours accompanied with a decline 
in	 the	 relative	 frequencies	 of	 Burkitt	 lymphoma	 and	
bone	 neoplasms	 over	 two	 periods	 of	 study	 (1960‑1972	
and	 1973‑1990)	 and	 suggested	 that	 further	 studies	
needed to be carried out to determine whether his 
findings	 reflected	 actual	 changes	 in	 the	 distribution	
of	 childhood	 cancer	 in	 the	 local	 population.[32] To this 
end, it is possible that this observation may actually 
reflect	 a	 more	 generalised	 change	 in	 the	 pattern	 of	
paediatric	 cancers.	 Various	 studies	 around	 the	 world	
have documented that rhabdomyosarcoma is the most 
common	 orbital	 cancer	 in	 children	 (exclusive	 of	 orbital	
extensions	 of	 retinoblastoma).[33‑40] The mean age of 
occurrence of paediatric orbital rhabdomyosarcoma 
in	 this	 study	 was	 9	 years,	 slightly	 higher	 than	 the	
6‑8	 years’	 range	 reported	 in	 various	 studies.[33,35,36,38] 
This	 slight	 difference	 may	 be	 due	 to	 variations	 in	 the	
inclusion	 criteria	 used	 in	 the	 various	 studies	 to	 define	
the	paediatric	age	group.	Embryonal	rhabdomyosarcoma	
was the most predominant rhabdomyosarcoma subtype 
in this age group with only a single case of alveolar 
rhabdomyosarcoma	 noted.	 This	 is	 consistent	 with	
most current available information in the medical 
literature.[33,38‑40] Another curiosity in this study is the 
absence of any case of benign vascular tumours in the 
paediatric	 age	 group	 over	 the	 study	 period.	 This	 is	 in	
stark contrast to various studies that have reported that 
vascular tumours, particularly capillary haemangioma 
and lymphangiomas, are either the most common or 
second most common primary orbital neoplasms in 
children.[34,35,37,41]	 However,	 Templeton	 in	 a	 1971	 study	
of orbital tumours in Ugandan children described as 
‘puzzling’ the stark paucity of haemangiomas in his 
study, as only one case of haemangioma was noted out 
of	60	 cases	of	 children	with	proptosis.[42]	Whether	 these	
observations represent distinct epidemiological variations 
of vascular tumours among various populations remains 
purely	speculative	at	this	time.

Conjunctival tumours in children in this study were 
mostly benign, non-epithelial tumours and consist 
mostly of vascular, nerve sheath and lipomatous 
lesions with no single epithelial neoplasm diagnosed 
in	 this	 age	 group.	 This	 finding	 is	 generally	 consistent	

with reports in literature that show that epithelial 
lesions	 are	 relatively	 rare	 in	 children.	 However,	 those	
aforementioned studies also reveal a predominance of 
melanocytic	 tumours	 (mostly	 naevi),	 in	 the	 conjunctiva	
of	 children.[43,44] This is not the case in this study as we 
did	 not	 find	 a	 single	 conjunctival	 melanocytic	 tumour.	
The	 racial	 differences	 of	 the	 populations	 in	 their	
study	 (Caucasians,	 Latin	 America)	 may	 explain	 this	
finding	 as	 conjunctival	 and	 uveal	 melanocytic	 lesions	
has been reported to be distinctly uncommon in black 
Africans	 as	 compared	 to	 Caucasians.[12,45‑48] Eyelid 
tumours were relatively uncommon and were completely 
benign,	 non‑epithelial	 tumours‑	 neurofibroma	 and	
haemangioma.	 This	 finding	 is	 not	 unexpected	 giving	
that epithelial tumours of the eyelid are rather rare in 
children and the few that have been reported in the 
literature were limited to a few case reports of basal cell 
carcinoma	and	squamous	cell	carcinoma,	some	of	which	
arose	in	the	setting	of	xeroderma	pigmentosum.[49,50]

Tumours of the optic nerve in children in this study 
constituted	 1.9%	 of	 all	 tumours	 in	 this	 age	 group	
and	 consist	 of	 2	 cases	 of	 optic	 nerve	 glioma.	 This	 is	
consistent with reports that these tumours are generally 
uncommon where they have been reported to account 
for	4%	of	orbital	masses	in	children.[51] Majority of optic 
nerve	 gliomas	 (preferably	 referred	 to	 as	 optic	 pathway	
gliomas) in children are histologically juvenile pilocytic 
astrocytoma	 (WHO	 grade	 I).[52] Our two cases include 
one	 case	 each	 of	 pilocytic	 astrocytoma	 (WHO	 grade	 I)	
and	 diffuse	 fibrillary	 astrocytoma	 (WHO	 grade	 II).	
Additionally, more than half of the cases of paediatric 
optic pathway gliomas are reported in association 
with	 Neurofibromatosis	 type	 1	 (NF1)	 and	 has	 been	
identified	 as	 the	 most	 common	 central	 nervous	 system	
neoplasm	 in	 NF1	 patients.[52,53] One of our cases also 
had multiple cutaneous nodules at presentation and was 
being	 evaluated	 for	 NF‑1.	 There	 was	 a	 single	 case	 of	
tumour	of	the	uveal	tract	in	this	study.	This	presented	as	
a	 pigmented	 intraocular	 tumour	 in	 a	 5‑year‑old	 girl	 and	
histologically	 confirmed	 to	 be	 a	 cellular	 blue	 naevus.	
The	 rarity	 of	 melanocytic	 uveal	 tumours	 (both	 benign	
and malignant) have been well documented in the 
literature.[29,46,54]

Limitations of the study
This is a hospital-based study, and as such, some of the 
findings	 may	 not	 necessarily	 reflect	 occurrences	 in	 the	
population.

Conclusion
Paediatric	eye	and	ocular	adnexal	tumours	demonstrate	a	
wide variety of histologic types, however, retinoblastoma 
remain the single most important tumour in this age 
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group.	 In	 addition,	 orbital	 Burkitt	 lymphoma,	 hitherto	
reported as being one of the most common tumours at 
this	 site,	 appear	 to	 be	dwindling	 rapidly.	Ocular	 surface	
squamous	neoplasia,	 though	very	common	in	adults,	are	
rather	rare	in	the	paediatric	age	group.
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