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ABSTRACT 

Childhood ocular orbital tumors significantly increase morbidity and mortality, which is why knowledge of 
their epidemiology is essential in health care planning. This study aimed to evaluate the epidemiological 
profile of childhood ocular orbital tumors, their signs and symptoms, and the agreement between 
the clinical and histological diagnoses in a Brazilian tertiary ophthalmology department. This was 
a retrospective study based on medical records from Santa Casa de São Paulo from 2017 to 2022. We 
included children up to 14 years of age with a diagnosis or suspicion of an ocular orbital tumor and 
evaluated the agreement between the clinical and histological diagnoses when possible. Fifty patients 
were included, of which 25 were female and 25 were male. The mean age at admission was 5.76±4.4 
years, and at the onset of the condition, it was 3.52±3.80 years. Laterality was 50% in the right eye, 46% 
in the left eye, and 4% bilateral. The most frequent tumors were hemangioma (20%), venolymphatic 
malformation (18%), and retinoblastoma (12%). The tumors that occurred more frequently were benign. 
There was no statistical difference in the demographic characteristics, except age at diagnosis and time 
from symptoms to treatment, which were significantly lower in malignant tumors. According to the 
Kappa coefficient, the agreement between the clinical and histological diagnoses was moderate.

RESUMO 

Os tumores óculo-orbitários infantis podem aumentar significativamente a morbidade e a mortalidade, 
por isso o conhecimento da epidemiologia é essencial no planejamento da assistência à saúde. O objetivo 
deste estudo é avaliar o perfil epidemiológico dos tumores óculo-orbitários infantis, seus sinais e sintomas, 
bem como a correlação clínica e histopatológica em um serviço oftalmológico terciário brasileiro. Estudo 
retrospectivo, com avaliação de prontuários da Santa Casa de São Paulo, de 2017 a 2022. Incluímos crianças 
até 14 anos incompletos com diagnóstico ou suspeita de tumor óculo-orbitário. Avaliamos a concordância 
do diagnóstico clínico com o anatomopatológico quando possível. Cinquenta pacientes foram incluídos, 
25 do sexo feminino e 25 do masculino. A média de idade no atendimento foi de 5.76±4.4 anos e do 
início do quadro foi 3.52±3.80 anos. A lateralidade foi de 50% do olho direito, 46% do olho esquerdo e 
4% bilateral. Os tumores mais frequentes foram hemangioma (20%), má formação venolinfática (18%) e 
retinoblastoma (12%). Os tumores mais frequentes foram benignos. Não houve diferença estatística nas 
características demográficas exceto pela idade do diagnóstico e o tempo de sintomas até o atendimento, 
que foram significativamente menores nos tumores malignos. A concordância entre o diagnóstico clínico 
e o histopatológico, de acordo com o coeficiente Kappa, foi moderada.
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INTRODUCTION

Childhood orbital diseases are a diverse group of 
illnesses that include both neoplastic and non-neo-
plastic causes. The epidemiological pattern varies de-
pending on the country, socioeconomic status, and 
types of ophthalmic care and surveys carried out1,2. 
Among these diseases, orbital tumors are a major 
challenge for ophthalmologists because of the diffi-
culty in making an early diagnosis3. 

Tumors affect various orbital structures such as 
the lacrimal gland, adipose and muscle tissue, bones, 
blood vessels, lymphatic vessels, peripheral nerves, 
and intraocular structures3. They present some speci-
fic features of clinical and radiological examinations 
that require proper evaluation to define the diagnosis 
and treatment4. 

Although most tumors are benign, some are asso-
ciated with a significant increase in morbidity and 
mortality3,5. The lesions can lead to aesthetic pro-
blems, reduced or even loss of visual acuity, altered 
eye mobility, and, eventually, life-threatening condi-
tions1,6. 

Epidemiological studies show a frequency of 
8%-18% of malignant orbital tumors in children and 
adolescents. A study conducted in Ethiopia in a ter-
tiary hospital showed a frequency of 7.1% of pediatric 
ophthalmology consultations, with retinoblastoma 
and rhabdomyosarcoma being the most prevalent 
tumors2. In the United States and Western Europe, 
the majority of malignant tumors are primary tumors 
such as rhabdomyosarcoma, while in India, most are 
secondary tumors1. 

Proper assessment of tumor prevalence is essen-
tial for planning and preparing preventive, diagnos-
tic, and curative measures for health services2. This 
study aimed to evaluate the epidemiological profile 
of ocular orbital tumors in the pediatric population, 
their signs and symptoms, and the agreement between 
the clinical and histological diagnoses in a Brazilian 
tertiary ophthalmology department. 

METHODS

The study was a retrospective population-based 
descriptive analysis based on the evaluation of me-
dical records and histological results of childhood 
ocular orbital tumors. The period analyzed was from 
July 2017 to July 2022, and we used data from the 
electronic medical records of the ophthalmology de-

partment of the Santa Casa de São Paulo Hospital, a 
tertiary-level public care institution.

The inclusion criteria were children aged up to 14 
years old who attended the ocular orbit department at 
Santa Casa de São Paulo with a diagnosis or suspicion 
of intraocular and/or orbital tumor and who had an 
electronic medical record. The medical records were 
used to obtain demographic information such as gen-
der, age, clinical presentation, and diagnosis.

Patients without a record in the department’s 
electronic medical records and cases without a defi-
ned diagnosis were excluded. Information from the 
first diagnosis was taken into account for patients 
with bilateral or relapsing disease.

The data were collected by a single researcher 
and the information obtained was transferred to an 
Excel spreadsheet for statistical analysis, which in-
volved determining means and standard deviations, 
as well as percentages. Fisher’s exact and Student’s 
t-tests were used to compare some variables, conside-
ring p<0.05 to be statistically significant. The Kappa 
coefficient was used to assess the agreement between 
the clinical and histopathological diagnoses (Table 1).

RESULTS

In the selected period from July 2017 to July 
2022, a total of 132 patients aged up to 14 years old 
attended the ocular orbit department for evaluation, 
of which 50 (37.8%) had ocular orbital tumors. The 
reasons for excluding the other patients are shown in 
Graph 1.

Among the patients, 50% were male and 50% 
female, with no statistical difference even when the 
groups of benign and malignant tumors were evalua-
ted separately. Laterality was 50% in the right eye, 
46% in the left eye, and 4% bilateral (Table 2).

Table 1. Kappa scale

<0 No agreement

0.00 a 0.20 Slight agreement

0.21 a 0.40 Fair agreement

0.41 a 0.60 Moderate agreement

0.61 a 0.80 Substantial agreement

0.81 a 1.00 Almost perfect agreement
Table adapted from the website graphpad.com/quickcalcs/kappa2/ 
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The mean age at admission was 5.76±4.4 years, 
and the mean age at disease onset was 3.52±3.80 years. 
There was a statistically significant difference in 
age at admission between benign (6.63 ± 4.61 years) 
and malignant (3.02 ± 1.98 years) tumors, with 
p=0.0117. In addition, there was a statistically signi-
ficant difference in the time from symptom onset to 
seeking medical attention between benign (34.15 ± 
44.49 months) and malignant (1.33 ± 0.73 months) 
tumors, with p=0.0145 (Table 2).

The most common signs and symptoms were 
tumor mass (38%), proptosis (32%), and changes in 
skin color (28%), including hyperemia and violaceous 
lesions (Table 3). Most tumors were vasculogenic, 
with 20% being hemangiomas, 18% venolymphatic 
malformations, 12% retinoblastoma, and 8% rhabdo-
myosarcoma (Table 4).

Graph 1. Schematic representation of the reasons for excluding 
patients.

Table 2. Demographic characteristics of the 50 selected cases

Benign Malignant 
General p*

N % N %

Sex Feminine 18 48% 7 59% 25 0.507 

Masculine 20 52% 5 41% 25  

Laterality Right 17 45% 8 67% 25 0.208

Left 20 52% 3 25% 23  

Bilateral 1 3% 1 8% 2  

Age (Years) At medical 
care 

6.63 
(±4.61)

3.025 
(±1.98) 

5.76 
(±4.4) 

0.0117

Clinical 
onset

3.74 
(±4.22)

2.81 
(±1.97) 

3.52 
(±3.8) 

0.4662

Time of 
symptoms (months) 

34.15 
(±44.49)

1.33 
(±0.73) 

26.27 
(±41.1)

0.0145

Table 3. Frequency (%) of symptoms and clinical signs of 50 
patients

Signs and symptoms 
Benign 
(N=38) 

Malignant 
(N=12) 

General 
(N=50)

n % n % n %

Palpable mass 17 45% 2 17% 19 38%

Proptosis 10 26% 6 50% 16 32%

Change in skin color 13 34% 1 8% 14 28%

Eyelid edema 9 24% 4 33% 13 26%

Strabismus/Ocular 
motility changes

9 24% 4 33% 13 26%

Photomotor reflex 3 8% 3 25% 6 12%

Pain 2 5% 2 17% 4 8%

Leukocoria 0 0% 4 33% 4 8%

Telangiectasias/ 
Vascular tortuosity

2 5% 2 17% 4 8%

Retinal detachment 0 0% 3 25% 3 6%

Conjunctival hyperemia 1 3% 2 17% 3 6%

Chemosis 3 8% 0 0% 3 6%

Ptosis 3 8% 0 0% 3 6%

Dystopia 1 3% 1 8% 2 4%

Others  8  21% 5 41% 13 26% 

Table 4. Total of intraocular and orbital tumors in the study 

Subtipe Tumor N %

Vascular Hemangioma 10 20%

Lymphangioma 9 18%

Angiolymphoid hyperplasia 
with eosinophilia

1 2%

Arteriovenous malformation 1 2%

Retina Retinoblastoma 6 12%

Soft tissue Rhabdomyosarcoma 4 8%

Neurofibroma 3 6%

Schwannoma 1 2%

Primitive neuroectodermal 
tumor

1 2%

Optic nerve Glioma 3 6%

Choristoma and 
cysts

Orbital dermoid cysts 3 6%

Hematolymphoid 
lesions

Langerhans cell histiocytosis 3 6%

Lymphoid hyperplasia 1 2%

Orbital bone Osteoma 1 2%

Fibrous dysplasia 1 2%

Melanocytic eyelid 
tumors

Melanocytic nevi 1 2%

Metastasis Neuroblastoma 1 2%
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Among the patients with a suspected or diagno-
sed tumor, 28 underwent incisional or excisional 
biopsy for histopathological analysis. The agreement 
between the clinical and histopathological diagnoses 
was moderate, with a Kappa coefficient of 0.47 (95% 
confidence interval: 0.194–0.762).

DISCUSSION

Most studies that analyze the frequency of occur-
rence of ocular orbital tumors are limited to the adult 
population, and, therefore, we found few studies on 
tumors in children, especially in the Brazilian popu-
lation. In addition to the lack of data that may com-
promise the organization of the health system on all 
levels of care, there is not enough emphasis on tea-
ching about these conditions, which create difficul-
ties in diagnosis and access to treatment and social 
support2,7.

This study was conducted in a tertiary public 
health institution. In Brazil, public health is mana-
ged under the Unified Health System (SUS), which 
is divided according to its complexity of care into 
primary, secondary, and tertiary levels and by health 
regions with their respective reference centers. As 
such, it is biased because tertiary services are a re-
ference for highly complex cases that could not be 
solved at lower levels and do not reflect the general 
population7.

The most common signs and symptoms obser-
ved in the clinical evaluation of these patients were 
palpable tumor mass, proptosis, altered skin color, 
eyelid edema, and altered extrinsic ocular mobility. 
Similar findings were obtained in Saudi Arabia, with 
a higher prevalence of proptosis/dystopia, edema, 
restricted motility, and diplopia. In Ethiopia, a study 
with a 77.2% frequency of retinoblastoma indicated 
that proptosis and leukocoria were the most com-
mon signs. This description of symptoms was scarce 
in other studies, which made comparisons difficult1,4. 

In line with the literature, we obtained a higher 
frequency of benign ocular orbital tumors, which 
were mainly vasculogenic tumors: hemangioma 
and venolymphatic malformation. Infantile he-
mangiomas are hamartomas of the endothelial 
cells of blood capillaries and are considered the 
most common orbital vascular tumors in childhood. 
Venolymphatic malformation, however, is slightly 
less common and is part of a spectrum of complex 
congenital lesions of the orbit, with lymphatic and 
vascular involvement5,8,9. 

In a study conducted in Saudi Arabia with pa-
tients aged up to 18 years old, 107 patients were 
submitted to orbital biopsy over a 13-year period, 
43% of which were cystic lesions and 15% were vas-
culogenic tumors. Other studies also show a high 
prevalence of cystic lesions, described by many as 
the most common orbital lesion in the pediatric po-
pulation. These lesions can be congenital or acqui-
red and are mostly benign1,8,10,11. 

An 18-year retrospective study conducted in 
China with 719 cases of tumor or tumor-like lesions 
in patients up to 20 years old found that 92.1% were 
benign tumors, with nevus, dermoid/epidermoid 
cyst, and epithelioma being the most common. 
Many types of benign lesions were not frequent in 
the present study, especially cystic lesions, which 
may be explained by the fact that these types of con-
ditions are resolved at the primary and secondary 
levels of care1,12. 

In this Chinese study, the mean age at diagnosis 
was 12.91±4.86 years, which is much higher than 
that reported herein (5.76 ± 4.4 years). This diffe-
rence is even greater if we look at the mean age at 
diagnosis of malignant cases, which in the Chinese 
study was 12.96±4.65 years and in the present stu-
dy was 3.02±1.98 years. This is a relevant point 
considering the potential increase in morbidity and 
mortality associated with late diagnosis of childhood 
tumors. The data obtained shows that these patients 
probably had easier access to this healthcare service 
than those in other studies in the literature, in which 
the mean age was 61,3-5,12.

In Ethiopia, a study evaluated all ocular diseases 
in the population under 16 years old in a tertiary hos-
pital over 1 year and identified 88 ocular orbital tu-
mors: 66 retinoblastomas, 10 rhabdomyosarcomas, 
6 hemangiomas, and 6 gliomas. The dermoid cyst 
fell into the congenital abnormality category, with 
18 cases detected. Unlike the other studies, except 
for a study conducted in India, there was a predo-
minance of malignant tumors2,3. The most common 
malignant tumor in the pediatric populations of the 
analyzed studies was retinoblastoma1,2,4,12-14.

Many lesions in our series of cases were less fre-
quent tumors and even rare tumors, such as angio-
lymphoid hyperplasia with eosinophilia, neuroendo-
crine tumors, and fibrous dysplasia. Many of them 
have not been observed in other epidemiological stu-
dies. This may be due to how the SUS works, i.e., its 
units are referral centers for more complex cases.
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After clinical evaluation and imaging exams, our 
diagnostic hypothesis agreed moderately with the 
histopathological examination. All cases of clini-
cally suspected malignancy were confirmed through 
histopathology; however, two cases were considered 
benign, and two cases with indeterminate diagnoses 
were confirmed as malignant tumors after biopsy. 
Given that access to resources and surgical procedu-
res in the public sector is often difficult, an assessment 
by an experienced professional is essential; however, 
it is worth emphasizing the importance of comple-
mentary histopathological tests in potentially severe 
and malignant cases5,15.

The limitations of this study included the retros-
pective nature of the analysis and the small sample 
size, which was due to the low occurrence of these 
diseases. Furthermore, the lack of standardization 
between the published demographic studies regar-
ding the age of the study population, type of ophthal-
mic care, and inclusion criteria makes it difficult to 
compare studies. Conducting a prospective study 
with a multicenter evaluation over a longer period 
would help establish the pattern of presentation of 
childhood ocular orbital tumors in Brazil.

There was no statistical difference in gender dis-
tribution and laterality or age at disease onset, but 
there was a difference in age at diagnosis and time 
from symptoms to treatment, which were significan-
tly lower in malignant tumors. The most frequent 
patients’ symptoms were palpable tumor mass, prop-
tosis, and altered skin color. Benign tumors were the 
most common lesions, especially tumors of vascular 
origin (hemangioma and venolymphatic malforma-
tion). There was moderate agreement between the 
clinical and histopathological diagnoses.
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